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1. Introduction 
The Brooks Road Landfill Site (Site) is located at 160 Brooks Road, near Cayuga, Haldimand County, Ontario and is 
owned and operated by 2270386 Ontario Limited, herein referred to as Brooks Road Environmental (BRE, Owner, 
Proponent). The location of the Site is shown in Figure 1.1. 

 
Figure 1.1 Location of the Proposed Undertaking 

The Site, which operates under Environmental Compliance Approval (ECA) No. A110302 (Landfill ECA), has an 
approved annual fill rate of 250,000 tonnes per year and a total capacity of 1,045,065 cubic metres (m3) (including 
waste and cover). The Site also operates under an air and noise ECA No. 7323-C6EJUM (Air ECA) and industrial 
sewage works ECA No. 1122-BKUPSM (Industrial Sewage ECA). The Site has accepted waste (in one form or 
another) since 1959 and received a Certificate of Approval (CofA, now referred to as an ECA) in 1980, with 
amendments approved by the Ministry of the Environment (currently the Ministry of Environment, Conservation and 
Parks (MECP) in 1980, 2002, 2004, 2005, 2007, 2011, 2012, 2013, 2014, 2017, 2018, 2020, and 2021. Under the 
current ECA, the Site is licenced to receive post-diversion solid non-hazardous Industrial, Commercial & Institutional 
(IC&I) waste from across Ontario. The 14.3-hectare (ha) Site contains an approved fill area of 6 ha. 

In 2018, BRE completed an Individual Environmental Assessment (EA) to increase the total approved capacity at the 
Site to allow for the continued receipt of post-diversion IC&I waste over a five-to-seven-year planning period and an 
amendment to the Site’s rate of fill to provide for a maximum of 151,000 tonnes per year (known as the Brooks Road 
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Landfill Vertical Capacity Expansion EA). The Brooks Road Landfill Vertical Capacity Expansion EA was approved by 
the Minister of Environment, Conservation and Parks on January 15, 2019. The Site ECA was amended in 2021 to 
increase the annual rate of fill from 151,000 tonnes per year to a maximum of 250,000 tonnes per year, which is 
proportional to the daily maximum of 1,000 tonnes per day. The 2021 ECA amendment was subject to the 
Environmental Screening Process. 

In order to meet the growing demand from waste generators and customers for a safe and reliable waste management 
facility for their post diversion solid non-hazardous Industrial, Commercial & Institutional waste (including impacted 
soils), Brooks Road Environmental is proposing to expand the capacity of the Brooks Road Landfill by approximately 
219,400 m3, adding capacity equal to approximately two additional years. This expansion would be achieved through a 
combination of re-engineering the Site’s final contours to expand the Site vertically in the expansion area (not to 
exceed current approved peak contours), as well as increasing the existing landfill footprint to expand the Site 
horizontally, as shown in Figure 1.2.  

 
Figure 1.2 Proposed Capacity Expansion Concept 

The proposed expansion would amend the approved ECA to allow for landfill volume expansion by approximately 
219,400 m3, allowing for receipt of an approved maximum daily quantity (1,000 tonnes per day) throughout the year, 
maintaining the approved rate of 250,000 tonnes per year. The proposed change to the total landfill capacity requires 
additional landfill infrastructure and changes to the currently approved landfill volume, footprint, and final contours. 

The proposed Brooks Road Landfill Site capacity expansion is subject to the Environmental Screening Process in 
accordance with Section 13 of Ontario Regulation 101/07 – Waste Management Projects Regulation of the Ontario EA 
Act, as follows: 
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A change to a landfilling site or dump is defined as a major commercial or business enterprise or activity and is 
designated as an undertaking to which the Act applies, if the changes meet the following criteria: 

1. The total waste disposal volume of the landfilling site or dump after the change would exceed the total waste 
disposal volume that the landfilling site or dump was authorized to have under the Environmental Protection 
Act before the change by more than 100,000 cubic metres but by less than or equal to 375,000 cubic metres. 

2. The increase in the total waste disposal volume of the landfilling site or dump would not exceed 25 per cent of the 
total waste disposal volume that the landfilling site or dump was authorized to have under the Environmental 
Protection Act before the change. 

3. If a notice of completion under the Environmental Screening Process for Waste Management Projects has been 
submitted to the Ministry in respect of a previous change to the landfilling site or dump that meets the criteria in 
paragraphs 1 and 2, the day on which the notice of commencement is issued under the Environmental Screening 
Process for Waste Management Projects in respect of the change is at least 10 years after the day the notice of 
completion in respect of the previous change was submitted. 

Section 13 of Ontario Regulation 101/07 – Waste Management Projects Regulation exempts this Project from Part II 
of the EA Act, subject to fulfilling the Environmental Screening process. The Screening will be conducted in 
accordance with the planning and design process outlined in MECP “Guide to Environmental Assessment 
Requirements for Waste Management Projects.” The Environmental Screening Process includes identifying and 
applying screening criteria to determine and describe potential environmental effects, public/external agency 
consultation, and the development of measures to mitigate identified environmental effects. The results of the Study 
will be documented in an Environmental Screening Report, which will be released for review to Stakeholders including 
Indigenous communities, the public, and government agencies. Upon completion of the Environmental Screening 
Process an application will be made to amend the existing ECA No. A110302. 

GHD has prepared a Geology and Hydrogeology Assessment on behalf of BRE to support the proposed undertaking. 
This report documents the following as it relates to the geologic and hydrogeologic environment:  

– Baseline/existing conditions (i.e., what exists in the absence of the proposed project) 
– Potential effects on the environment, mitigation measures, and net effects 
– Future monitoring requirements to be implemented 

The Study Areas reviewed for the geology and hydrogeology assessment were as follows (see Figure 1.3): 

– On-Site – the 14.3 ha area within the existing, approved boundaries of the Site, as defined by ECA No. A110302, 
as amended 

– Site-Vicinity – the area within the vicinity of the Site extending approximately 1 km in all directions 
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2. Screening Criteria Checklist 
At the beginning of the Environmental Screening, the Screening Criteria Checklist (provided as Schedule I, pp 67 – 69, 
to the “Guide to Environmental Assessment Requirements for Waste Management Projects”) is to be completed 
based on the information provided in the Project Description. The Screening Criteria reflect the broad definition of 
“environment” contained in the Ontario Environmental Assessment Act 

As noted in the Guide: 

The Screening Criteria are presented in the form of a checklist with the option of a “Yes” or “No” response. Mitigation 
measures are not to be considered in concluding whether there is “No” potential environmental effect. That is, the 
proponent is required to answer “Yes” even if the proponent believes that a potential environmental effect could likely 
be mitigated. The reason for requiring a “Yes” is to ensure that mitigation measures are open to discussion and 
review. Another reason for this approach is that further discussion and review of a potential effect may reveal that 
there is no actual effect, in which case no mitigation is required. 

Where a “Yes” has been identified, the proponent is to provide additional information in the Environmental Screening 
Report, explaining the potential effect(s), methods to mitigate or address the effect(s), any net effects that are 
anticipated and if so, their significance. Even where the proponent indicates that no environmental effects are 
anticipated, it is recommended that additional information is provided in the Environmental Screening Report in order 
to support the “no effects” conclusion”. 

Each criterion is based on a question which is prefaced with the phrase, “Might the Project…” Table 2.1 was 
completed as the first step of the Environmental Screening Process and is a summary of the criteria for the Geology 
and Hydrogeology discipline. Further descriptions of the criteria for which a “Yes” response was indicated in the 
Screening table are discussed in Section 4 of this report. 

Table 2.1 Screening Criteria Checklist – Geology and Hydrogeology 

 Criterion YES NO Additional Information 
 Might the project…    
1. Surface and Groundwater 

1.2 

Cause negative effects 
on groundwater 
quality, quantity, or 
movement? 

X  

The proposed landfill expansion would result in changes to the 
existing landfill footprint, cover design (daily, intermediate, final), 
final contours, and on-site operations and may cause negative 
effects on groundwater quality, quantity, or movement. 

1.4 

Cause negative effects 
on surface or 
groundwater from 
accidental spills or 
releases (e.g., 
leachate) to the 
environment? 

X  

The proposed landfill expansion would result in changes to the 
existing landfill footprint, cover design (daily, intermediate, final), 
final contours, and on-site operations and may cause negative 
effects on surface or groundwater from accidental spills or releases 
(e.g., leachate) to the environment. 
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3. Existing Conditions 
The following subsections describe the existing conditions that are found within the On-Site and Site-Vicinity Study 
Areas of the proposed project.  

3.1 Methodology  
3.1.1 Available Secondary Source Information Collection and Review  
Available secondary sources of information were collected and reviewed by the Geology and Hydrogeology Study 
Team to determine existing geology and hydrogeology conditions within the Study Areas. The following sources of 
secondary information were collected and reviewed:  

Site-Specific Reports 
– GHD Limited. (April 2022). 2021 Annual Operations and Monitoring Report, Brooks Road Landfill Site, Haldimand 

County, Ontario.  
– Conestoga-Rovers and Associates. (October 2002, Amended November 2003). Design and Operations Report, 

Edwards Landfill Site, Haldimand County, Ontario.  
– Conestoga-Rovers and Associates. (October 2002). Hydrogeologic Performance Assessment - Updated Design, 

Edwards Landfill Site, Haldimand County, Ontario.  
– Conestoga-Rovers and Associates. (July 2010). Updated Site Decommissioning Plan, Edwards Landfill Site, 

Haldimand County, Ontario.  
– Conestoga-Rovers and Associates. (July 2004). Well Survey and Limited Hydrogeological Assessment, Edwards 

Landfill Site, Haldimand County, Ontario.  
– Conestoga-Rovers and Associates. (January 2014). Site Decommissioning Report, Brooks Road Landfill Site, 

Haldimand County, Ontario. 
– GHD Ltd. (May 2016). Gypsum Mine Investigation Report, Haldimand County, Ontario. 

Government Information Available in the Public Domain 
– Physiography mapping (classified as the Haldimand Clay Plain) 

• Chapman, L.S. and Putnam, D.F, 1984: The Physiography of Southern Ontario; Ontario Geological Survey, 
Special Volume 2, Ontario Ministry of Natural Resources., Third addition. 

– Topography Mapping (regional topography and slope, and approximate site topography of 200 m above mean 
sea level (AMSL)). 
• National Topographic System, 1983: Dunnville, Ontario; Canada Centre for Mapping, Department of Energy, 

Mines & Resources, Information Current as of 1980, Map Sheet 30 L/13, Edition 6, scale 1:50,000. 
– Soils mapping (classified as lacustrine silty clay)  

• Ontario Institute of Pedology, 1983: Soils of Haldimand-Norfolk Regional Municipality; Cartography Section, 
Land Resource Research Institute, Research Branch, Agriculture Canada, Soil Survey Report No. 57, Sheet 
6, scale 1:25,000. 

– Quaternary geology mapping (classified as glaciolacustrine clay and silt) 
• Feenstra, B.H., 1974: Quaternary Geology of the Dunnville Area, Southern Ontario; Ontario Division of 

Mines, Preliminary Map P.981, Geological Series, scale 1:50,000. Geology 1973. 
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– Bedrock topography mapping (bedrock topography approx. 182.5 m AMSL) 
• Feenstra, B.H., 1981: Bedrock Topography of the Dunnvile Area, Southern Ontario; Ontario Geological 

Survey, Preliminary Map P.2412, scale 1:50,000. 
– Bedrock geology mapping (bedrock geology is comprised of argillaceous dolostone and evaporites of the Salina 

Formation) 
• Telford, P.G., and Tarrant, G.A., 1975: Paleozoic Geology of the Dunnvile Area, Southern Ontario; Ontario 

Division of Mines, Preliminary Map P.988, Geological Series, scale 1:50,000. Geology 1974. 
– Karst geology report/mapping  

• Brunton, F.R. and Dodge, J.E.P. 2008: Karst of Southern Ontario and Manitoulin Island; Ontario Geological 
Survey, Groundwater Resources Study 5. ISBN 978-1-4249-8376-6 (ZIP FILE). 

– Active and abandoned gas wells in proximity to the Site were also reviewed (source: Oil, Gas & Salt Resources 
Library, London, ON. 

3.2 Description of Existing Conditions 
The Site is situated on the Haldimand Clay Plain1 approximately 2 km northeast of the Town of Cayuga. The Site is 
relatively flat. The regional topography is generally flat with a gentle slope to the south towards Lake Erie. The 
elevation of the Site is approximately 200 m AMSL2. A Site location map, which includes regional elevations, is 
included as Figure 3.1.  

A review of soil surveys indicates that the surficial soils in the vicinity of the Site are classified as mainly lacustrine silty 
clay3. A review of the quaternary geology in the Site-Vicinity indicates that the area is generally underlain by 
glaciolacustrine clay and silt4. Published bedrock topography mapping indicates a bedrock elevation of approximately 
182.5 m AMSL in the vicinity of the Site5. The bedrock geology in the vicinity and underlying the Site is comprised of 
argillaceous dolostone, shale, and evaporites of the Salina Formation6. 

 
1 Chapman, L.S. and Putnam, D.F, 1984: The Physiography of Southern Ontario; Ontario Geological Survey, Special Volume 2, 
Ontario Ministry of Natural Resources., Third addition. 
2 National Topographic System, 1983: Dunnville, Ontario; Canada Centre for Mapping, Department of Energy, Mines & Resources, 
Information Current as of 1980, Map Sheet 30 L/13, Edition 6, scale 1:50,000. 
3 Ontario Institute of Pedology, 1983: Soils of Haldimand-Norfolk Regional Municipality; Cartography Section, Land Resource 
Research Institute, Research Branch, Agriculture Canada, Soil Survey Report No. 57, Sheet 6, scale 1:25,000. 
4 Feenstra, B.H., 1974: Quaternary Geology of the Dunnvile Area, Southern Ontario; Ontario Division of Mines, Preliminary Map 
P.981, Geological Series, scale 1:50,000. Geology 1973. 
5 Feenstra, B.H., 1981: Bedrock Topography of the Dunnvile Area, Southern Ontario; Ontario Geological Survey, Preliminary Map 
P.2412, scale 1:50,000. 
6 Telford, P.G., and Tarrant, G.A., 1975: Paleozoic Geology of the Dunnvile Area, Southern Ontario; Ontario Division of Mines, 
Preliminary Map P.988, Geological Series, scale 1:50,000. Geology 1974. 
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Site Geology 
The overburden geology is relatively uniform beneath the Site. In general, the Site is characterized by a thick (14 to 
18 m) glaciolacustrine layer of stratified silty clay, silty clay till and varved clays, underlain by a thin (1 to 3 m) 
discontinuous layer of silty sand till with varying proportions of gravel and clay. The bedrock has been encountered at 
depths varying from 15.2 to 20.2 m below ground surface (BGS). A thin surficial deposit of topsoil is generally 
observed at the surface of the Site, with the exception of the southwestern portion. 

The silty clay deposits are described as being locally fractured (weathered) from the surface down to depths varying 
from 3 to 5 m BGS and are characterized as a very stiff to hard with low plasticity. At depths more than 5 m, the silty 
clay deposits have little to no fracturing and the consistency of the units increase from stiff to very stiff. 

Underlying the silty clay deposits, a thin discontinuous silty sand till with varying proportions of clay and gravel is 
encountered across the Site. The silty sand till ranges in thickness from 1 to 3 m and often contains cobbles and/or 
broken angular bedrock fragments. This deposit is usually well graded with fine to medium grained sand, minor silt 
and trace clay, and is described as dense to compact, grey, and saturated. The silty sand till rests directly over the 
bedrock. 

Bedrock underlying the Site has been described as a fractured shale, dolostone and gypsum of the Salina Formation. 
The top of bedrock elevation ranges from 180.8 to 187.0 m AMSL and forms a small bedrock valley from northwest to 
southeast across the Site. The valley is characterized by a thicker silty sand till deposit. Regionally, the bedrock 
topography dips to the south. 

Site Hydrogeology 
In general, the geologic units identified at the Site may be grouped into two main hydrogeologic units separated by the 
thick silty clay aquitard unit, as follows: 

i) An unconfined water table (shallow overburden) unit within shallow fractured silty clay (weathered) unit 
ii) Silty clay aquitard 
iii) A confined basal till overburden/shallow bedrock aquifer 

These two hydrogeological units are separated by a thick (between 9 and 12 m) layer of stratified silty clay, silty clay 
till, and varved clays which form a continuous aquitard of very low hydraulic conductivity. Groundwater level data 
historically gathered from the shallow overburden unit and basal overburden/shallow bedrock aquifer indicate that the 
clay aquitard provides hydraulic separation between the two units. Differences in hydraulic head between the two units 
have varied between 9.5 to 15 m as historically measured at the location of nested wells. The vertical hydraulic 
gradient between the two hydrogeologic units is downward. 

Based on historical groundwater level data, the shallow overburden unit is generally encountered at depths varying 
from 0.5 to 4 m BGS across the Site. The shallow overburden unit is an unconfined water table unit, which overlies the 
impermeable un-weathered silty clay unit. Based on the shallow overburden monitoring wells monitored in 2021, 
groundwater flow in this unit is generally towards the south towards Lake Erie. 

Underlying the silty clay aquitard, a confined basal overburden/shallow bedrock aquifer has been observed within the 
lower portion of the silty sand till unit and the shallow fractured bedrock. Groundwater quality and water level data 
indicate that the lower silty sand till unit and the shallow fractured portion of the bedrock are hydraulically connected 
and geochemically similar. Therefore, these two geological units have been considered to form one aquifer. 

Based on the groundwater data obtained to date, the basal overburden/shallow bedrock aquifer is generally 
encountered at depths varying from 14 to 17 m BGS. The groundwater flow pattern in this aquifer is in a south to 
southwest direction with a relatively flat horizontal hydraulic gradient. 

Natural Gas Deposits and Natural Gas Wells 
A review of oil, gas and salt resource mapping in Ontario indicates that several active and plugged gas wells are 
located within the Site-Vicinity. No active/plugged gas wells were identified on the Site, however research indicates 
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that 23 current and former gas wells are located within the Site-Vicinity. A total of 16 gas wells have been identified as 
abandoned, of which 15 have been identified as plugged, and a total of seven gas wells that may be active, 
suspended, or abandoned are found within the Site-Vicinity. The gas wells all targeted the Haldimand Pool within the 
Clinton Group and were drilled to a total depth (true vertical depth) ranging from 207.6 to 229.5 m BGS at 
approximately the top of the Queenston Formation. A natural gas pipeline is also located approximately 400 m south 
of the Site. A list of the Ontario Oil and Gas Wells located within the Site-Vicinity is itemized in Table 3.1 and a 
reference Figure is attached as Figure 3.2.  

Due to the depths of the natural gas wells, it is not anticipated that there would be any influence from the landfill on the 
natural gas wells.  

  



Table 3.1

List of Ontario Oil Gas Records within the Study Area 
Hydrogeology Assessment

 Brooks Road Landfill
Brooks Road, Cayuga, Ontario

Page 1 of 1

LICENCE 
NUMBER WELL NAME OPERATOR WELL TYPE WELL MODE TVD TD DATE PLUG DATE
F019425 Pt. Colborne‐Welland Gas Co. ‐ J. Kozak #1, North Cayuga  ‐ 22 ‐ INTR Port Colborne ‐ Welland Natural Gas & Oil Co. Ltd. Gas Show Abandoned Well 210.62 21‐Nov‐1947 21‐Nov‐1947
F019426 W.C. Patterson ‐ Miss Doyle, North Cayuga  ‐ 22 ‐ INTR W. C. Patterson Gas Co. Ltd. Dry Hole Abandoned Well 214.58 26‐Nov‐1927
F019435 P.C. Welland Gas Co ‐ C. Bunn #1, North Cayuga  ‐ 23 ‐ INTR Port Colborne ‐ Welland Natural Gas & Oil Co. Ltd. Natural Gas Well Unknown 207.57 30‐Apr‐1943
F019436 Pt. Col‐Welland Gas Co ‐ C. Bunn #2, North Cayuga 1 ‐ 23 ‐ INTR Port Colborne ‐ Welland Natural Gas & Oil Co. Ltd. Natural Gas Well Abandoned Well 210.31 17‐Jun‐1943 3‐Feb‐1960
F019437 Pt. C. ‐Welland Gas Co ‐ C. Bunn #3, North Cayuga  ‐ 23 ‐ INTR Port Colborne ‐ Welland Natural Gas & Oil Co. Ltd. Natural Gas Well Abandoned Well 229.51 28‐Aug‐1943 23‐Jul‐1954
F019438 Dom Nat Gas Co ‐ Wm Bunn #1, North Cayuga  ‐ 23 ‐ INTR Dominion Natural Gas Co., Ltd. Dry Hole Abandoned Well 213.97 5‐Apr‐1928 9‐Apr‐1928
F019439 Haldimand Gas Synd ‐ W.R. Slack #2, North Cayuga  ‐ 23 ‐ INTR Haldimand Natural Gas Syndicate Natural Gas Well Unknown 211.84 21‐Dec‐1957
F019478 W.C. Patterson ‐ W.A. Oster #1, North Cayuga  ‐ 24 ‐ INTR W. C. Patterson Gas Co. Ltd. Natural Gas Well Unknown 219.76
F019479 W.C. Patterson ‐ W.A. Oster #2, North Cayuga  ‐ 24 ‐ INTR W. C. Patterson Gas Co. Ltd. Natural Gas Well Unknown 224.33 31‐Jan‐1929
F019480 Union Gas Co of Canada ‐ W.A. Oster #3, North Cayuga  ‐ 24 ‐ INTR Union Gas Limited Gas Show Abandoned Well 217.93 28‐Nov‐1938 8‐Nov‐1938
F019481 Pt Col.‐Welland Gas Co ‐ C. Bunn #4, North Cayuga  ‐ 24 ‐ INTR Port Colborne ‐ Welland Natural Gas & Oil Co. Ltd. Natural Gas Well Abandoned Well 211.53 9‐Oct‐1943 30‐Jun‐1964
F019482 Pt. Col ‐ Welland Gas Co Ltd. ‐ C. Bunn #5, North Cayuga  ‐ 24 ‐ INTR Port Colborne ‐ Welland Natural Gas & Oil Co. Ltd. Natural Gas Well Unknown 207.87 24‐Nov‐1943
F019509 W.C. Patterson ‐ J. Badger, North Cayuga  ‐ 25 ‐ INTR W. C. Patterson Gas Co. Ltd. Natural Gas Well Unknown 219.15 19‐Mar‐1929
F019511 Pt. Col‐Welland Gas & Oil Co ‐ J. Ferguson #1, North Cayuga  ‐ 25 ‐ INTR Port Colborne ‐ Welland Natural Gas & Oil Co. Ltd. Gas Show Abandoned Well 213.66 20‐Jan‐1948 20‐Jan‐1948
F019516 Dom Nat Gas Co ‐ A.& W. Geddes #2, North Cayuga  ‐ 26 ‐ INTR Dominion Natural Gas Co., Ltd. Natural Gas Well Abandoned Well 213.66 4‐Oct‐1929 25‐Aug‐1964
F019517 Dom Nat Gas Co ‐ A.&W. Geddes #3, North Cayuga  ‐ 26 ‐ INTR Dominion Natural Gas Co., Ltd. Dry Hole Abandoned Well 210.01 24‐Oct‐1929 25‐Oct‐1929
F019520 Dom Nat Gas Co ‐ W.B. Hamilton #2, North Cayuga  ‐ 26 ‐ INTR Dominion Natural Gas Co., Ltd. Natural Gas Well Abandoned Well 215.80 20‐May‐1929 12‐Mar‐1935
T002154 Haldimand Gas No. 477, North Cayuga  ‐ 22 ‐ INTR Haldimand Gas & Oil Wells Ltd. Natural Gas Well Abandoned Well 214.58 13‐Dec‐1965 24‐Jul‐1974
T002163 Haldimand Gas No. 481, North Cayuga  ‐ 22 ‐ INTR Haldimand Gas & Oil Wells Ltd. Natural Gas Well Abandoned Well 214.27 1‐Aug‐1966 4‐Aug‐1971
T002399 Haldimand Gas No. 489, North Cayuga  ‐ 23 ‐ INTR Haldimand Gas & Oil Wells Ltd. Natural Gas Well Unknown 213.66 13‐Oct‐1967
T002428 Haldimand Gas No. 491, North Cayuga  ‐ 24 ‐ INTR Haldimand Gas & Oil Wells Ltd. Gas Show Abandoned Well 215.80 7‐May‐1968 16‐Jul‐1968
T002543 Haldimand Gas No. 494, North Cayuga  ‐ 25 ‐ INTR Haldimand Gas & Oil Wells Ltd. Natural Gas Well Abandoned Well 213.66 30‐Aug‐1968 10‐Jun‐1975
T002590 Haldiamnd Gas No. 496, North Cayuga  ‐ 25 ‐ INTR Haldimand Gas & Oil Wells Ltd. Natural Gas Well Abandoned Well 210.62 24‐Oct‐1968 9‐Jun‐1975

Notes:
TVD Total Vertical Depth
TD Date Date total depth reached

GHD 12561524 (1)
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Mining Claims and Abandoned Mines 
A review of the Ministry of Northern Development and Mines (MNDM) information for abandoned mines and mining 
claims was completed. No mining claims were identified within the On-Site area, however one abandoned mine was 
identified within the Site-Vicinity to the northwest of the Site (AMIS File # 04888 / MDI # MDI30L13NW00003). The 
mine was reviewed in a CRA report entitled Well Survey and Limited Hydrogeological Assessment, dated July 2004 
(2004 Report). The 2004 Report indicates two documents were reviewed: Gypsum in Ontario, C.R.Guillet, dated 1964, 
and Abandoned Mines Hazard Abatement Program, London District Site Examinations, prepared by Patrick Chance & 
Associates Consulting Geologists, dated 1994 (1994 Inspection). The information presented below was gathered from 
the above-referenced reports and has been revised with the most current information available including information 
from the Gypsum Mine Investigation Report prepared by GHD that provides an assessment of potential influences of 
the former Cayuga Gypsum Mine on groundwater at the landfill Site.  

The former gypsum mine was operated by the Cayuga Gypsum Company Limited between 1942 and 1949. Gypsum 
was mined from a 0.9 m thick bed at a depth of 25.9 m BGS.  

Mining operations were accomplished via two mine shafts. The first shaft was located approximately 112 m south of 
Townline Road and 350 m west of Brooks Road. The former shaft can reportedly be located by a 2.4 m deep 
depression, with a footprint of 3 by 4.6 m. The shaft was a vertical prospect shaft of unknown support and was 
back-filled with unknown materials. The 1994 Inspection did not document any evidence of subsidence, however the 
report recommended that a 50 m radius area of caution be observed in the vicinity of this shaft. 

Based on the available historical documentation, approximately 10,300 tonnes of gypsum were reportedly removed 
from this prospect shaft during the operation of the mine. With a density of 2.3 t/m3 and a thickness of 1 m, this would 
correspond to lateral workings with an aerial footprint of approximately 4,356 square metres (m2). In order to access 
the gypsum in the 1 m seam, it is likely that approximately 1-2 m of the overlying shale bedrock would also have been 
removed. 

The second shaft was located approximately 305 m south of the first shaft. The 1994 inspection was reportedly unable 
to locate the second shaft. The second shaft was also a vertical prospect shaft of unknown support, and it is unknown 
if the shaft has been back-filled. It is not known how much gypsum was removed from this shaft. 

Due to property access restrictions, an inspection of the former Cayuga Gypsum Mine could not be conducted.  

During the operation of the mine from 1942 to 1949, dewatering operations would likely have been conducted to keep 
the mine shafts and associated galleries dry. As such, during the operation of the mine, the local groundwater flow 
would have been influenced by mine dewatering activities. Active removal of large quantities of groundwater from the 
bedrock would have resulted in inward hydraulic gradients. As such, the bedrock groundwater flow in the vicinity of the 
former mine would have been directed toward the active galleries during the operation of the mine. 

Upon closure of the mine in 1949, the dewatering activities at the mine would have ceased and the associated mine 
shafts and galleries would have flooded within the first year of closure. The mine has now been abandoned for 67 
years. Since the former galleries and shafts are flooded, no water deficit should be present between these former 
underground structures and the surrounding bedrock. Thus, essentially steady state conditions should exist, and the 
former underground structures will no longer have a hydraulic influence on the local bedrock aquifer. 

In the unlikely event that the former mine shafts would not have been properly sealed following the closure of the 
mine, there could exist the potential for surface water and groundwater in the shallow overburden to enter the mine 
shafts and migrate to the underlying bedrock aquifer. If infiltration were occurring, the shafts would be acting as a sink 
to the overburden groundwater and a source of recharge to the local bedrock groundwater. This would result in a cone 
of depression in the overburden groundwater towards the former mine shafts and radial flow from the galleries in the 
bedrock groundwater. Under this scenario there could be a potential for bedrock groundwater flow being diverted 
away from the former galleries. However, based on the relatively small dimension of the former galleries (areal extent 
of approximately 4,356 m2) it is expected that any influence of these galleries on the bedrock aquifer would be 
localized to the immediate vicinity of the former galleries. Bedrock aquifer influence beyond the limits of the former 
Cayuga Gypsum Mine property is anticipated to be negligible. 
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The Gypsum Mine Investigation Report reviewed information related to historical mining operations including location 
and extent of mining activities, review of physical site conditions for evidence of historical mining operations, and an 
evaluation of hydraulic gradients within the available monitoring network to identify potential evidence of a hydraulic 
influence on horizontal or vertical gradients in the vicinity of the Site. The report concluded that there is no evidence of 
an influence related to the former Cayuga Gypsum Mine on the bedrock aquifer at the Landfill Site. 

Other Data Sources 
A review of the Ontario Geological Survey Karst of Southern Ontario and Manitoulin Island report indicates that not 
potentially karst, inferred karst, or known karst bedrock has been identified within the study area7. Furthermore, the 
groundwater conditions are unfavourable for the dissolution of the bedrock and the Upper Silurian bedrock consists of 
generally argillaceous dolostone, shale, and evaporites (primarily gypsum), the latter of which precludes the formation 
of large-scale karst features. Furthermore, no sink holes or caving features have been identified in the study area. 

4. Potential Effects, Mitigation Measures & Net 
Effects 

A Project Description, which includes proposed engineering design figures, was prepared so that potential 
environmental effects and mitigation measures could be identified. The following subsections provide a general 
summary of the proposed undertaking. 

4.1 Description of Project Components and Activities 
The project for which the Environmental Screening Process is being undertaken is a proposed capacity expansion of 
219,400 m3 and involves a change to the final Site capacity, contours, and footprint. Some level of construction is 
required to implement the proposal. This would be a combination of re-engineering the Site’s final contours to expand 
the Site vertically in the expansion area (not to exceed current approved peak contours), as well as increasing the 
existing landfill footprint to expand the Site horizontally. Modification to the northern perimeter access road and 
stormwater drainage ditch would be required to accommodate the proposed changes to the final Site contours. The 
former railway property would continue to provide buffer land for the Site. The Brooks Road Landfill will continue to 
operate within currently approved operating hours and current construction activities and daily operations will continue 
as usual. There are no changes to the annual fill rate limits (maximum 1,000 tonnes per day and 250,000 tonnes per 
year) proposed as part of this project.  

A summary of the key elements of the proposed capacity expansion compared to the existing approved Site is 
provided in Table 4.1, below. 

Table 4.1 Summary of Proposed Brooks Road Landfill Capacity Expansion Design vs Existing Landfill 

Design Component Existing Landfill Proposed Capacity Expansion 

Volume (m3) 1,045,065 1,264,4651 

Footprint Area (ha) 6.07 7.15 

Peak Elevation (mAMSL) 
(top of final cover) 

221.50 225.66 

Peak Elevation – top of 
waste (mAMSL) 

220.75 224.91 

 
7 Brunton, F.R. and Dodge, J.E.P. 2008: Karst of Southern Ontario and Manitoulin Island; Ontario Geological Survey, Groundwater 
Resources Study 5. ISBN 978-1-4249-8376-6 (ZIP FILE). 
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Design Component Existing Landfill Proposed Capacity Expansion 

Crest of Slope Elevation 
(mAMSL) 

221.0 225.30 

Slopes (Top/Sides) Top – 20:1 (5%) 
Sides – 4:1 (25%) 

Top – 20:1 (5%) 
Sides – 4:1 (25%) 
New stage is 4:1 (25%) north side slope, 
extends to a new peak elevation (i.e., 
elevated 20:1 [5%] plateau), and the south 
side slope (25%) ties-in to existing approved 
top of waste plateau. All other sides remain 
the same. 

Stormwater Pond Permanent pool – 1,266 m3 

Total live storage – >5,502 m3 
Pond capacity is sufficient for the proposed 
expansion based on existing Stormwater 
Management Plan. 

Stormwater Drainage Ditch  Stormwater drainage ditch shifted by 30 m. 
East and west ditches will extend to 
maintain full perimeter ditch. 

Perimeter Roads  Northern perimeter access road shifted by 
29 m. East access road extended as 
appropriate. Access road will extend west, 
proposed to connect to Brooks Road as a 
secondary site access (locked during normal 
operation). A turnaround area will be 
provided in the northwest corner. 

Maximum Daily Truck 
Traffic 

25 to 50 25 to 50 

Post-Closure Leachate 
Generation Rate 

33 m3/day 39 m3/day 

Capacity anticipated to be 
reached (year) 

2024 2026 

4.2 Methodology and Investigations 
The assessment of effects associated with the proposed undertaking was carried out through a series of steps that are 
based, in part, on the description of existing conditions as well as the Project Description and Site Plan. The 
assessment of effects was also undertaken within the context of the previously completed Screening Criteria 
Checklist, as summarized in Section 2 of this report. 

The assessment of effects was carried out by modelling the predicted effects of the landfill on the hydrogeologic 
regime under the scenario of the proposed expansion. The modelling took into consideration the existing conditions at 
the Site, the known hydrogeologic characteristics, as documented extensively in previous reports (including the most 
recent annual monitoring reports), and the proposed modifications to the Site design. Modelling was undertaken to 
estimate the quantitative and qualitative effects on the local hydrogeologic regime resulting from the lateral expansion 
of the waste footprint and landfilling of additional waste. The modelling takes into consideration the proposed design, 
including final cover, the liner system and the leachate collection system. The modelling considered scenarios that 
included worst-case mass loading to the underlying hydrogeologic regime (i.e., used maximum measured 
concentrations in leachate between 2017-2021 and considers the period when landfilling is near final capacity and 
maximum leachate generation volumes were reached).  

Modelling included two scenarios. The first scenario involved 6 m of leachate mounding over the composite liner for 
50 years, followed by complete failure of the HDPE liner. In this scenario, the leachate collection system and the 
HDPE liner were modelled with a service life of 50 years in order to maintain consistency with the previously modelled 
failure scenario. Following the 50-year service period, the HDPE liner was removed from the liner system and the 
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leachate head was maintained at 6 m above the base of the collection system. The second scenario modelled the 
effect of 6 m of head on the liner system with the HDPE liner entirely absent for the duration of the model.  

Appendix A includes a report entitled Hydrogeologic Assessment – Landfill Expansion, Brooks Road Landfill 
(GHD, 2022) (Hydrogeologic Assessment Report). This report provides a full description of the hydrogeologic 
assessment of the proposed landfill expansion design, including descriptions of the methodology, existing conditions 
and predicted results of the expansion modelling. The results of the modelling demonstrate that the Site design 
features are sufficiently protective of the local hydrogeologic regime. The results of modelling indicate that 
concentrations of contaminants of concern entering the basal till aquifer will be reduced by an average factor of 4 prior 
to off-Site migration.  

Groundwater quality is forecasted to be acceptable at the downgradient boundary with respect to the Ontario Drinking 
Water Standards (ODWS) and Site-specific Reasonable Use Concept (RUC) criteria. 

4.3 Geology and Hydrogeology Net Effects 
This Section provides an assessment of the potential negative environmental effects (i.e., those for which a “Yes” 
answer was given in the Screening Criteria Checklist) for those geology and hydrogeology criteria which might be 
affected by the project as identified in Section 2. The effects assessment describes how existing environmental 
conditions in the Study Areas would change as a result of the construction and operation of the proposed undertaking. 

As described in Section 2, a “Yes” was applied to the following geology and hydrogeology criteria: 

 Criterion YES NO Additional Information 

 Might the project…    

1.2 

Cause negative 
effects on 
groundwater quality, 
quantity, or 
movement? 

X  

The proposed landfill expansion would result in changes to 
the existing landfill footprint, cover design (daily, intermediate, 
final), final contours, and on-site operations and may cause 
negative effects on groundwater quality, quantity, or 
movement. 

1.4 

Cause negative 
effects on surface or 
groundwater from 
accidental spills or 
releases (e.g., 
leachate) to the 
environment? 

X  

The proposed landfill expansion would result in changes to 
the existing landfill footprint, cover design (daily, intermediate, 
final), final contours, and on-site operations and may cause 
negative effects on surface or groundwater from accidental 
spills or releases (e.g., leachate) to the environment. 

With respect to the above criteria/criterion, a description of the potential negative environmental effects, necessary 
mitigation measures and the resultant net effects on the environment are discussed. Studies conducted during the 
Environmental Screening Process showed that the anticipated effects will be much less than expected or will not occur 
at all. In all cases, impact management (mitigation) measures have been identified that, when applied, will eliminate 
the potential environmental effects, or reduce them to acceptable levels. 

4.3.1 Potential Effects on Geology and Hydrogeology 
The potential effects on the geology and hydrogeology environment are related primarily to the release of 
waste-related contaminants into the subsurface hydrogeologic regime. This release would occur as a result of 
leachate generated within the waste mound exiting the landfilled waste mass through the bottom or sides of the landfill 
and migrating into the shallow water table aquifer or the basal till/bedrock aquifer. Leachate-related impacts could 
travel downward from within the waste mass until reaching the basal till/bedrock aquifer. Once entering this aquifer, 
the impacts would travel laterally as advective flow in the direction of the natural horizontal hydraulic gradient (to the 
south).  
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4.3.2 Mitigation Measures  
The mitigation measures implemented into the design to reduce or eliminate the potential effects on the geology and 
hydrogeology environment include: 

1. The final cover system 
2. The leachate collection system 
3. The liner system 

In addition to these engineered controls, the Site is also situated within a fine-grained (clay-rich) stratigraphic 
sequence with significant vertical thickness. This natural feature provides additional protection of the underlying 
aquifer as well as some beneficial attenuation capacity.  

Section 6 of the Hydrogeologic Assessment Report provides a fulsome description of the modelling inputs, which 
includes the relevant design elements of engineered controls and the natural geologic setting. These elements in 
combination represent the measures which mitigate the potential effects of the proposed landfill expansion. 

4.3.3 Net Effects  
The net effects of the proposed landfill expansion on the geology and hydrogeology environment are the effects to this 
environment after the mitigation measures are applied. Accordingly, the results of the predictive modelling undertaken 
to estimate the magnitude of groundwater alteration resulting from the Project represent the net effects.  

Section 6.5.3 of the Hydrogeologic Assessment Report describes the results of the predictive modelling. The primary 
receptor of concern with respect to the net effects is groundwater quality within the basal till/bedrock aquifer at the 
downgradient Site boundary. As described in Section 6.5.3 of the Hydrogeologic Assessment Report, water quality at 
the downgradient Site boundary within the basal till/bedrock aquifer is predicted to meet ODWS and Site-specific RUC 
criteria even at peak concentrations under the scenario of leachate collection system failure. On the basis of this 
predictive modelling, the proposed expansion is expected to result in only negligible or insignificant alterations to the 
geology and hydrogeology environment.  

5. Monitoring Requirements and Additional 
Approvals 

To ensure that the mitigation measures identified in Section 4 are functioning as envisioned, a strategy and schedule 
was developed for monitoring environmental effects. With these mitigation measures and monitoring requirements in 
mind, commitments have also been proposed for ensuring that they are carried out as part of the construction, 
operation, and maintenance of the proposed undertaking.  

5.1 Monitoring Requirements  
A comprehensive leachate and groundwater monitoring program (water levels and quality) is proposed. This proposed 
program includes a trigger level and contingency implementation plan in order to supplement the routine program and 
ensure appropriate responses are implemented in the event that water quality results indicate that an undesirable 
effect on groundwater quality is imminent.  

The proposed routine monitoring program and trigger level and contingency implementation plan are outlined in detail 
in Section 7 of the Hydrogeologic Assessment Report. 
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5.2 Additional Approvals  
No additional approvals are required in relation to the geology or hydrogeology environment. 

6. Conclusion 
On the basis of the net effects analysis performed, the proposed expansion is not anticipated to have an unacceptable 
impact on the geology and hydrogeology environment.  
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1. Introduction 

1.1 Purpose of this Report 
GHD Ltd. (GHD) has prepared the following Hydrogeologic Performance Assessment Report on behalf of Brooks 
Road Environmental (BRE) c/o 2270386 Ontario Limited to support a landfill expansion project at the Brooks Road 
Landfill located at 160 Brooks Road, Cayuga, Ontario (herein referred to as the Site).  

The objective of this Hydrogeologic Performance Assessment Report is to evaluate the anticipated environmental 
performance of the Site in terms of groundwater quality at the downgradient Site boundary following expansion of 
landfill area to the north of the existing approved waste footprint. This report is intended to satisfy the requirements of 
Ontario Regulation 232/98 and has been prepared in support of the Environmental Assessment and application to 
amend the Site’s existing landfill Environmental Compliance Approval (ECA) No A110302.  

The existing landfill was developed based on the Hydrogeologic Performance Assessment – Updated Design, 
Edwards Landfill Site prepared by GHD in 2002 and the Vertical Expansion Environmental Assessment approved in 
2018. Given the proposed expansion will utilize an expanded waste footprint, an updated hydrogeologic assessment is 
required to satisfy the conditions in Section 8 of Ontario Regulation 232/98. 

This Hydrogeologic Performance Assessment Report has been prepared to ensure that the geologic and 
hydrogeologic conditions are suitable for the proposed expansion. This report has been prepared utilizing the 
extensive hydrogeologic investigations previously conducted at the Site with a focus on ensuring that the proposed 
expansion design will not result in any adverse impact to off-Site groundwater and to verify existing groundwater 
monitoring and leachate contingency plans as amended to accommodate the expanded waste footprint continue to be 
effective in providing  a good understanding of the geologic and hydrogeologic performance of the Site.  

Scope and limitations 
This report: has been prepared by GHD for 2270386 Ontario Limited and may only be used and relied on by 2270386 Ontario 
Limited for the purpose agreed between GHD and 2270386 Ontario Limited as set out in Section 1.1 of this report. 

GHD otherwise disclaims responsibility to any person other than 2270386 Ontario Limited arising in connection with this report. 
GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in the report and 
are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and information reviewed 
at the date of preparation of the report. GHD has no responsibility or obligation to update this report to account for events or 
changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD described in this 
report. GHD disclaims liability arising from any of the assumptions being incorrect. 

Accessibility of documents 
If this report is required to be accessible in any other format, this can be provided by GHD upon request and at an additional cost if 
necessary. 
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1.2 Background 
1.2.1 Site Location 
The Site is an approved waste disposal site with an approved fill rate of 1,000 tonnes per day (250,000 tonnes per 
year) and current approved capacity of 1,045,065 cubic metre (m3) (including waste and daily cover). 

The Site is located at 160 Brooks Road in Haldimand, Ontario, approximately 1 kilometre (km) north of Kings Highway 
No. 3 (Talbot Road). The Site is legally described as Part of Lot 24, Concession I-N.T.R., Haldimand County. 

The total Site area is approximately 14.3 hectares (ha) (35.3 acres) of which 6 ha (15 acres) is currently approved for 
landfilling.  

The regional Site location is presented on Figure 1.1. The local Site location is presented on Figure 1.2. Copies of the 
legal surveys for the Site are provided in Appendix A. 

1.2.2 Regulatory Approvals 
The following lists the Site’s operating ECAs:  

– Landfill - ECA No. A110302 was issued on October 7, 1980 and was most recently amended on October 1, 2021. 
– Industrial Sewage Works – ECA No. 1122-BKUPSM was issued on February 3, 2020  
– Air - ECA No. 7323-C6EJUM was issued on September 24, 2021 

Copies of the ECAs, and associated amendments, are included in Appendix B. 

The following provides a description of the most recent ECAs issued for the Site.  

An Environmental Assessment (EA) for a 400,000 m3 vertical expansion was submitted on February 10, 2017. The EA 
was subject to a seven-week public and agency comment period, followed by a Ministry review and a public inspection 
of the Ministry Review, which concluded in August 2017. The Notice of Approval to Proceed with the Undertaking - EA 
Reference Number 13004 and EA File Number 03-08-02 (Notice of Approval) was signed by the Minister of the 
Environment, Conservation and Parks on January 15, 2019, was approved by cabinet on February 14, 2019, and 
received by BRE on March 13, 2019. 

In April 2019, an ECA amendment application was submitted to the Ministry of the Environment, Conservation, and 
Parks (MECP) for Landfill ECA No. A110302 to implement the vertical expansion. On March 27, 2020, the Landfill 
ECA was amended. The environmental monitoring program for landfill gas (LFG), groundwater, surface water, and 
leachate were also updated in the amended Landfill ECA. 

In September 2019, an ECA amendment application was submitted to the MECP to amend the Industrial Sewage 
Works ECA to increase the on-Site treatment rate, increase the treated effluent discharge rate and to operate the 
treatment system on a continual discharge basis. On February 3, 2020, the Industrial Sewage Works ECA was 
amended, resulting in Industrial Sewage ECA No. 1122-BKUPSM.  

In June 2021, an ECA amendment application was submitted to the MECP to amend the Landfill ECA to increase the 
annual waste fill rate to 250,000 tonnes per year. On October 1, 2021, the Landfill ECA was amended. The Air 
ECA was also amended based on this submission. 

1.2.3 Site History 
Based on the information provided in the original 1971 application, the Site was approved under a Provisional 
Certificate of Approval (now called ECA) as a 15-acre (6.07 ha) landfill site with a daily fill rate of 10 tons 
(9.07 tonnes). The approved waste composition was 95 percent domestic (solid); 2 percent industrial (solid); 
2.75 percent agricultural (solid); and 0.25 percent sewage sludge from the Caledonia Sewage Treatment Plant. The 
service area for the Site included the Province of Ontario. 
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Waste from various municipalities in the vicinity of the Site continued to be disposed at the Site on an ongoing basis 
from 1959 until 1977. After 1977, waste disposal activities were carried out on an intermittent basis. During the above 
period, waste disposed at the Site was placed in unlined trenches excavated into the native silty clay soils within the 
Site. After filling the trenches, waste was disposed directly on the ground surface and covered with a layer of the 
native soil. The waste stream included metal drums containing resin which had also been disposed at the Site.  

Redevelopment of the landfill commenced with the construction of the Stage 1 engineered landfill cell and 
decommissioning and clean-up of the original landfill. Decommissioning of the original landfill commenced on 
September 4, 2012, and was completed on August 21, 2013 and satisfied Condition 30 of the Landfill 
ECA No. A110302 Notice 2. A total of 60,204 m3 of non-hazardous solid waste and impacted soil was exhumed and 
transported to the newly constructed Stage 1 landfill cell for disposal. A total of 146.2 metric tons of non-hazardous 
solid waste, and 47.17 metric tons of suspect hazardous solid waste was exhumed and transported off Site for 
disposal. A total of five over-packed drums of solid non-hazardous waste were transported off Site for disposal. A total 
of 27,680 litres of a mixture of groundwater and leachate was pumped from the original landfill trenches and 
transported off Site for disposal. 

The redevelopment of the Site included the construction of new lined landfill cells as follows: 

– Stage 1 was completed in 2007 
– Stage 2A was completed in 2013 
– Stage 2B/3A was completed in 2013 
– Stage 3B was completed in 2015 

The vertical expansion will include Stages 5 through 8 and are being constructed on top of the Stage 1 through 
Stage 3B. 

A stormwater management system and on-Site leachate treatment system (LTS) have been established on Site. 
Clean storm water and treated effluent are discharged to the Brooks Road roadside ditch and are regulated by 
ECA No. 1122-BKUPSM. 

1.2.4 Previous Studies 
Previous studies completed at the Site utilized in the preparation of this Hydrogeologic Performance Assessment 
Report include: 

1. 2021 Operations and Monitoring Report, March 2022, prepared by GHD Ltd. for 2270386 Ontario Limited 
a. GHD has complete routine monitoring and reporting between 2004-2017 and from 2017 onwards 

2. 2020 Operations and Monitoring Report, March 2021, prepared by GHD Ltd. for 2270386 Ontario Limited 
3. Leachate Trigger Level Plan, Brooks Road Landfill Site, Haldimand County, November 2019, prepared by GHD 

Ltd. for 2270386 Ontario Limited 
4. 2019 Stormwater Contingency and Remedial Action Plan, Brooks Road Landfill Site, Haldimand County, 

prepared by GHD Ltd. for 2270386 Ontario Limited 
5. Design and Operations Report – Vertical Expansion – Brooks Road Landfill Site, April 2019, prepared by GHD 

Ltd. for 2270386 Ontario Limited 
6. Gypsum Mine Investigation Report, Brooks Road Landfill Site, 160 Brooks Road, Haldimand County, Ontario, 

June 2016, prepared by GHD Ltd. for 2270386 Ontario Limited 
7. Design and Operations Report - Edwards Landfill Site, October 2002, prepared by Conestoga-Rovers & 

Associates Limited for Haldimand-Norfolk Sanitary Landfill Inc. 
8. Hydrogeologic Performance Assessment – Updated Design, Edwards Landfill Site, Haldimand County, Ontario, 

October 2002, prepared by Conestoga-Rovers & Associates Limited for Haldimand-Norfolk Sanitary Landfill Inc. 
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The following publicly available information has been considered in the preparation of this report: 

1. Karst geology report/mapping: Brunton, F.R. and Dodge, J.E.P. 2008: Karst of Southern Ontario and Manitoulin 
Island; Ontario Geological Survey, Groundwater Resources Study 5. ISBN 978-1-4249-8376-6 (ZIP FILE). 

2. Physiography mapping: Chapman, L.S. and Putnam, D.F, 1984: The Physiography of Southern Ontario; Ontario 
Geological Survey, Special Volume 2, Ontario Ministry of Natural Resources., Third addition. 

3. Topography Mapping: National Topographic System, 1983: Dunnville, Ontario; Canada Centre for Mapping, 
Department of Energy, Mines & Resources, Information Current as of 1980, Map Sheet 30 L/13, Edition 6, scale 
1:50,000. 

4. Soils mapping: Ontario Institute of Pedology, 1983: Soils of Haldimand-Norfolk Regional Municipality; 
Cartography Section, Land Resource Research Institute, Research Branch, Agriculture Canada, Soil Survey 
Report No. 57, Sheet 6, scale 1:25,000. 

5. Bedrock topography mapping: Feenstra, B.H., 1981: Bedrock Topography of the Dunnvile Area, Southern 
Ontario; Ontario Geological Survey, Preliminary Map P.2412, scale 1:50,000. 

6. Bedrock geology mapping: Telford, P.G., and Tarrant, G.A., 1975: Paleozoic Geology of the Dunnvile Area, 
Southern Ontario; Ontario Division of Mines, Preliminary Map P.988, Geological Series, scale 1:50,000. Geology 
1974. 

7. Quaternary geology mapping: Feenstra, B.H., 1974: Quaternary Geology of the Dunnvile Area, Southern Ontario; 
Ontario Division of Mines, Preliminary Map P.981, Geological Series, scale 1:50,000. Geology 1973. 

1.3 Report Organization 
This Hydrogeologic Performance Assessment Report is organized into the following sections: 

Section 1 Introduction 

Section 2 Regional Physical Setting 

Section 3 Site Physical Setting 

Section 4 Natural gas, Mines, and Karst Consideration 

Section 5 Residual Site Impact Assessment 

Section 6 Hydrogeologic Assessment of the Proposed Landfill Expansion Design 

Section 7 Proposed Monitoring and Reporting Programs 

Section 8 Contingency Plans 

Section 9 Summary and Conclusion 

2. Regional Physical Setting 

2.1 Description of Area 
The Site is located in Part of Lot 24, Concession I-N.T.R., of the former North Cayuga Township, former Regional 
Municipality of Haldimand-Norfolk, and now Haldimand County.  

The Site is located north-east of Cayuga on Brooks Road, approximately 1,000 metres (m) north of Kings Highway 
No. 3 (Talbot Road). The total Site area is approximately 14.3 hectares (ha) with a currently approved landfill area of 
6 ha. The Site is located within a rural area with limited development of surrounding lands. The regional Site location is 
illustrated on Figure 1.1. The local Site location map is illustrated on Figure 1.2.  
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The Site is bounded to the north by a rural property consisting of undeveloped fields (i.e. long-term inactive agricultural 
crop production lands) and forested area. The Site was formerly bounded to the north by the Canada Southern 
Railway right-of-way locally referred to as the Michigan Central Railway and/or Conrail (Conrail) right-of-way; however, 
this portion of the railways was incorporated into the Site as part of the 2004 site expansion/development. It is 
understood that the southerly portion of the undeveloped fields north of the right-of-way was previously used for rail 
transfer of aggregate. 

To the south, the Site is bounded by an rural property which forms part of a larger continuous agricultural land parcel 
which includes lands abutting the east portion of the Site and extending north to the aforementioned rail right-of-way. 
Agricultural lands extend further south from the Site to Highway 3 and are bisected by an abandoned Canadian 
National Railway (CNR) right-of-way. These lands are used primarily for passive livestock pasture purposes and 
consist of a combination of old fields and forested areas. 

The Site is bounded to the west by Brooks Road. Brooks Road was previously used as a heavy load access route for 
rail transport of aggregate and by a former 1940s gypsum mine located in the area. On the west side of Brooks Road 
is an undeveloped rural property characterized primarily by dormant fields with occasional bush lots.  

There are no buildings located on any of the adjacent properties to the Site. No municipal services (i.e., water, sanitary 
and storm sewers) are provided to the Site nor have any municipal services been extended to any of the adjacent 
properties. 

2.2 Regional Setting 
The following subsections provide a summary of the regional physical setting within which the Site is situated. 

2.2.1 Physiography 
The Site is located within the Haldimand Clay Plain which lies between the Niagara Escarpment and Lake Erie in this 
Region as mapped in “The Physiography of Southern Ontario”, (Chapman and Putman, 1985). This physiographic 
setting is characterized by stratified clay deposited mainly during the deep-water stages of glacial lakes Whittlesey and 
Warren and clay till deposits from advances and retreats of the Ontario-Erie glacial lobe towards the end of the 
Wisconsinan age.  

2.2.2 Regional Topography and Drainage 
As shown on Figure 1.2, the Site sits in the south-west corner of a localized topographic high at 200 m above mean 
sea level (AMSL). This boundary skirts a poorly drained area which runs to the north and appears to be the source of 
a number of shallow streams. To the north and west, surface drainage is to the Grand River down the terraces of an 
ancient spillway; many of these small streams are tributaries of Pike Creek which flows through Cayuga before 
emptying into the Grand River. To the south, drainage is by a roadside ditch that drains to a creek which traverses the 
farm property immediately south of the Site. This creek is known as Norton Creek which flows 7 km to the Grand River 
south of Cayuga.  

The boundary of the Grand River Watershed is found along the north and northeast boundary of the Site. The Site 
falls entirely within the Grand River Watershed; however, drainage just beyond the north and northeast of the Site, is 
by small streams to Oswego Creek which empties into the Welland River south of Port Davidson approximately 23 km 
east of the Site.  

The area is also characterized by sloughs, which are wet throughout the year, indicating water table discharge zones 
or areas of surface water collection. The sloughs in this region are believed to be attributable to relatively flat terrain 
and poor drainage. 
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2.3 Regional Geology 
2.3.1 Overburden Geology 
The regional Quaternary geology is presented on Figure 2.1. 

As shown on Figure 2.1, glaciolacustrine clay and silt extensively covers the region (unit 24 – darker purple on 
Figure 2.1). These deposits are quiet water deposits lain down towards the end of the Wisconsinan period when the 
area was covered by glacial lakes Whittlesey and Warren. 

Other younger Wisconsinan deposits located east of the Site include coarser beach sand and gravel (unit 25) 
overlying the till that derived from nearshore or beach deposits.  

The oldest unconsolidated Quaternary deposit in the region is the Late Wisconsinan Wentworth Till (unit 14 on 
Figure 2.1). This is a gravelly silt till that is exposed as drumlins through the overlying glaciolacustrine clay and silt. 
This deposit extends, beneath the glaciolacustrine deposits, from 9 km southeast of Cayuga towards the northwest 
across the region, while the southern limit is at the north face of the Onondaga escarpment. This till formation was 
deposited by the Ontario-Erie glacial lobe, which advanced locally over bedrock in a western and south-western 
direction across the region. 

Figure 2.1 also shows modern fluvial deposits of sand and gravel (unit 31) which has been deposited as a delta at the 
mouth of the river at the town of Dunnville. 

2.3.2 Bedrock Geology 
Bedrock geology in the region is illustrated on Figure 2.2.  

As shown on Figure 2.2, the region is underlain by Paleozoic sedimentary rock formations: Dundee, Onondaga, Bois 
Blanc, Bertie, Salina, and Guelph (listed from southwest to northeast). Rock in these formations are Silurian to 
Devonian in age (~450 – 350 Mya) and consist of limestone and dolostone with shale and gypsum (evaporite) zones. 
Figure 2.1 shows that bedrock outcrops occur west of the Site consisting mostly of Bois Blanc Formation and 
Onandaga Formation.  

According to water well records in the region approximately 12 to 22 m of overburden overlies the bedrock. The 
bedrock in the water well records is often described as a grey, gravel fractured limestone or a limestone/shale. 
According to HPE Inc. (1992), the bedrock geology in the immediate area of the Site is dolostone, shale and gypsum 
of the Salina Formation. 

The bedrock surface in the region appears regular in vicinity of the Site with elevations of the bedrock surface ranging 
between 174 and 186 mAMSL. Bedrock surface elevations appear to decrease on both sides as the Grand River is 
approached.  

2.4 Regional Hydrogeology 
Two principal groundwater systems are present in the vicinity of the Site: an upper water table unit and a basal till 
overburden/shallow bedrock aquifer. Regional groundwater flow within the shallow bedrock aquifer appears to be in a 
south-westerly direction towards the Grand River. South of the Grand River, groundwater flow appears to be in a north 
eastward direction indicating a strong river influence. 

2.4.1 Groundwater Resource Usage 
A domestic water well inventory was carried out in 1992 by HPE Inc. by conducting a house-to-house water well 
survey for all wells within a 1.5 km radius of the Site. The survey found that 69 percent of the surveyed wells were 
completed in the bedrock, 18 percent were completed in the gravel underlying clay deposits and 13 percent of the 
wells were completed in the thin sand and gravel deposit overlying the bedrock. Review of private well inventory and 
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completion of a ‘road side’ inspection of private properties surrounding the landfill by BRE staff, indicates that there 
has been only one additional residential home constructed in the area since the 1992 survey. A single home was 
constructed to the south of the Site off Talbot Road (Highway #3) between 2018 and 2020.  

Figure 2.3 illustrates the locations of water wells noted in the MECP’s water well database (accessed June 2022). As 
shown in the figure three water supply wells are present within 500 m of the Site. Both water supply wells located 
north of the Site are completed within shallow bedrock (limestone, shale and gypsum) while the on-Site water supply 
well is completed in the basal till overburden. Details from MECP water wells within 500 m of the Site are summarized 
in Table 2.1. 

Figure 2.3 shows a number of water supply wells south of the Site (beyond 500 m). A review of the water well 
database shows that these wells are completed within the shallow bedrock aquifer (most wells are noted to be 
completed in limestone). 

For reference, Appendix C includes copies of the water well records from the MECP database. 

It should be noted that the home constructed off Talbot Road is not included in the MECP Water Well Database (as of 
February 29, 2024).  

Well records indicate that the bedrock aquifer provides sufficient yield for private and commercial supply, however 
water in this aquifer is of poor quality. 

Based on the data reviewed, no residential wells in the vicinity of the Site are located within the surficial deposit of 
native silty clay that form the water table unit. As such, the only aquifer in use in the vicinity of the Site is the basal till 
overburden/shallow bedrock aquifer, which is located at the base of the thick native silty clay and till deposits.  

2.5 Climate 
The Site is situated within a continental-type climatic zone. The closest Environment Canada weather station to the 
Site is the Hamilton A Station located approximately 50 km from Cayuga. According to Environment Canada 
meteorological data for the period 1959 to 1990, as recorded at the Hamilton A Station, mean daily temperatures 
typical of the Site range from -6.2°C in January to 17.9°C in July, with a yearly average of 7.6°C. For the 1981 to 2010 
period, mean daily temperatures ranged from -5.5°C in January to 20.9°C in July.  

Between 1959 and 1990, precipitation recorded as rainfall ranged from a minimum of 22.2 mm in January to a 
maximum of 84.7 mm in August with a yearly average of 743.3 mm total rainfall. Precipitation recorded as snow 
ranges from a minimum of 0.0 cm between June and September to a maximum of 41.8 cm in January with a yearly 
average of 152.4 cm total snowfall. The total average annual precipitation at the Hamilton A Station was reported at 
890.4 mm.  

Between 1981 and 2010 precipitation recorded as rainfall ranged between 28.2 mm in February and 100.7 mm in July. 
The average annual rainfall was reported as 791.7 mm. Precipitation recorded as snow ranged from a minimum of 
0.0 mm between June and September and a maximum of 40.8 mm in January. The annual average snowfall between 
1981 and 2010 is reported to be 156.5 mm. 

The total annual average precipitation between 1981 and 2010 was reported to be 929.8 mm/year. 

Between 2010 and 2021 precipitation recorded as rainfall ranged between 24.0 mm in February and 106.4. mm in 
October. The average annual rainfall was reported as 779.17 mm. Average precipitation recorded as snow ranged 
from a minimum of 0.0 mm between June and September and a maximum of 40.0 mm in January. Between 2010 and 
2021 the total average annual precipitation was reported to be 902.4 mm. 

A review of weather data records for other nearby weather stations (Dunville, Hagersville, and Simcoe) indicates a 
similar average annual precipitation and temperature ranges. As such, it is anticipated that the climate data presented 
at the Hamilton A Station accurately represents Site conditions.  
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3. Site Physical Setting 
The geologic and hydrogeologic setting of the Site has been extensively studied through a number of field 
investigations completed to support previous landfill expansions and ongoing environmental monitoring. This data has 
been compiled to describe the physical setting of the Site and immediately surround lands. 

3.1 Site Topography and Drainage 
The Site is located within the Haldimand Clay Plain, which is characterized by level topography and relatively poor 
drainage. The stormwater management facility currently consists of perimeter ditching and a surface water 
management system pond (SWMS Pond). The function of the stormwater management system is to capture 
stormwater runoff from capped portions of the landfill and surrounding on-Site buffer zones and direct that stormwater 
to the SWMS Pond by way of perimeter ditching. Stormwater that has contact with waste (i.e., non-capped areas of 
the landfill) is directed to the leachate collection system within the landfill cell. The SWMS Pond operates as a 
continuously open pond with an outlet control structure. The location of the SWMS Pond is presented on Figure 3.1. 

The roadside ditch along the east side of Brooks Road adjacent to the Site drains south through a culvert under the 
abandoned railway corridor and empties into a small, natural stream channel which is part of the head waters of 
Norton Creek. Other drainage from adjacent lands to the west of Brooks Road also flows in culverts under Brooks 
Road to provide surface runoff to Norton Creek. Other surface runoff contributions include ephemeral streams on 
lands south of the Site that enter Norton Creek via culverts under the abandoned railway corridor. 

3.2 Site Geology 
Examination of the stratigraphic logs generated from the extensive Site investigations completed by M&B Ltd., 1985; 
HPE Inc., 1992, and GHD 2001 to 2022 indicate that the overburden geology is relatively uniform beneath the Site. 
Soil and groundwater investigative locations completed at the Site are illustrated on Figure 3.1. 

In general, the Site is characterized by a thick (14 to 18 m) glaciolacustrine layer of stratified silty clay and clay, silty 
clay till, and varved clays (referred to collectively as the native silty clay), underlain by a thin (1 to 3 m) discontinuous 
layer of silty sand till with varying concentrations of gravel and clay. Bedrock is encountered at depths varying from 15 
to 20 mBGS. A thin surficial deposit of topsoil is generally observed at the surface of the Site, except for the 
southwestern portion, where refuse associated with historical waste disposal activities was observed prior to the 
redevelopment of the Site in 2012. 

The native silty clay deposits are described as being locally fractured (weathered) from the surface down to depths 
varying from 3 to 5 mBGS and are characterized as a very stiff to hard unit with low plasticity. At depths more than 
5 m, the native silty clay deposits have little to no fracturing with a hardness described as stiff to very stiff. 

Underlying the native silty clay deposits, a thin discontinuous silty sand till with varying concentration of clay and 
gravel is encountered across the Site. The silty sand till ranges in thickness from 1 to 3 m and often contains cobbles 
and/or broken angular bedrock fragments. This deposit is usually well graded/poorly sorted with fine to medium 
grained sand, minor silt and trace clay, and is described as dense to compact, grey, and saturated. The silty sand till is 
referred to as a basal till and exists directly over the bedrock. 

Bedrock underlying the Site has been identified as a fractured shale, dolostone and gypsum of the Salina Formation. 
As illustrated on Figure 3.2, the top of bedrock elevation ranges from 180.8 to approximately 187.0 m above mean 
sea level (mAMSL). A small bedrock valley has been interpreted from northwest to southeast across the Site. The 
small depression is characterized by the thicker silty sand basal till deposit. A bedrock ridge is located on the northern 
bounds of the small valley with bedrock highs located in the northern portion of the Site. 
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To illustrate the main geological features of the Site, two cross-sections have been prepared. The locations of the 
cross-sections are shown on Figure 3.3 and the cross-sections are presented on Figures 3.4 and Figure 3.5. These 
cross-sections illustrate the general relationship of overburden thickness/stratigraphy and top of bedrock position. 

Detailed descriptions of the geology encountered in boreholes advanced at the Site are presented in the Stratigraphic 
and Instrumentation logs presented in Appendix D (2013-onwards). For reference, the monitoring well and borehole 
completion details for all investigation locations are summarized on Table 3.1. Table 3.2 provides a summary of the 
bedrock surface elevations across the Site. 

3.2.1 Native Silty Clay Overburden Characteristics 
Previous investigations have included laboratory analyses to characterize the overburden soil at the Site. As described 
above, overburden in the Region generally consists of silty clay glaciolacustrine deposits, silty clay till, or varved clay. 
Results of the extensive subsurface investigations at the Site concur with this. Thus, overburden soil characteristics 
are generally comparable across the Site and historic soil characterization analyses is inferred to be representative of 
the proposed expansion area to the north. Previous analyses have included grain size analyses, estimates of 
hydraulic conductivity based on Hazen’s analysis, analyses for cation exchange capacity (CEC), fraction of organic 
carbon (FOC), and mineralogical assessments. In addition, geotechnical analyses have been completed on selected 
soil samples, including moisture content, bulk density and Atterburg limits (Design and Operations Report, CRA, 
October 2002). For references the geotechnical analyses have been included as Appendix E. 

Given the consistency of overburden soils, the following characterizes the overburden at the Site and provides an 
overview of the analysis described in the 2002 Hydrogeologic Performance Assessment (CRA, 2002). Refer to the 
2002 report for a more detailed discussion.  

Grain Size 
Select grain size analyses results identified a stratified silty clay unit extending from the shallow overburden down to at 
least 10 metres below ground surface (mBGS), and silty sand till with trace gravel and clay in the deeper overburden 
(at depths in excess of 13 mBGS). 

The grain size distribution obtained for the silty clay unit is consistent with prior results and indicated that the deposit is 
generally composed of 60 percent clay size particles. Based on the results of the grain size analyses carried out to 
date, the grain size distribution of the silty clay material encountered down to depth of 13 mBGS is very consistent. 
The material is therefore characterized as being relatively homogeneous. 

Cation Exchange Capacity 
The cation exchange capacity (CEC) of a soil is a measure of the ability of the soil to remove cations (positively 
charged ions) from groundwater which migrates or travels through the soil. The CEC is dependent on the type and 
amount of clay present in the soil as clay minerals typically have a deficiency of cations and therefore, an ability to 
absorb (adsorb) cations from the groundwater. Leachate generated at landfill sites is typically elevated in cations. 
Thus, the CEC values are used to estimate the capability of soils, situated beneath or in the vicinity of landfill sites, to 
retard the vertical and lateral migration of leachate derived cations. 

The results of the CEC analyses indicate that the CEC of the silty clay ranges from 287.1 to 288.4 meq/100 grams, 
while the CEC of the silty sand till in the deeper overburden was reported at 85.4 meq/100 grams. The CEC values for 
the Site indicate that the native silty clay observed in the shallow overburden has a high ability to retard cation 
migration, while the silty sand till located in the deep overburden has a moderate to high ability to retard cation 
migration.  

Fraction of Organic Carbon 
The capability of soils to attenuate the migration of organic compounds is in part a function of the organic content of 
the soils. The results of past FOC analyses show that the FOC of the silty clay ranged from <0.03 to 0.615 percent, 
with an average value of about 0.3 percent. The FOC of the silty sand till was measured to 0.26 percent. 
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The FOC values of the samples analyzed indicate that the overburden material (native silty clay and the silty sand till) 
has a relatively low capability to attenuate the migration of organic compounds. 

3.3 Site Hydrogeology 
In general, the geologic units identified at the Site may be grouped into two main hydrogeologic units separated by the 
thick silty clay aquitard unit, as follows: 

i) An unconfined water table (shallow overburden) unit within shallow fractured portion of the native silty clay 
(weathered) unit 

ii) Native silty clay aquitard 
iii) A confined basal till overburden/shallow bedrock aquifer 

The two hydrogeologic units (unconfined water table within the fractured native silty clay and the confined basal till 
overburden/shallow bedrock aquifer) are separated by a thick (between 9 and 15 m) layer of stratified silty clay, silty 
clay till, and varved clays which form an aquitard of very low hydraulic conductivity (native silty clay aquitard). 
Groundwater level data historically gathered from the shallow overburden unit and basal till overburden/shallow 
bedrock aquifer indicate that the presence of the silty clay aquitard results in hydraulic separation of the two units. A 
hydraulic head difference varying from 9.5 to 15 m has been historically measured at the location of nested wells. 

3.3.1 Shallow Water Table Unit 
The water table unit is contained within the fractured (weathered) silty clay unit. The hydraulic conductivity of the 
weathered portion of the silty clay unit has been estimated at approximately 2.3x10-6 cm/s. Based on the groundwater 
data, the water table unit is generally encountered at depths varying from 0.5 to 4 mBGS. Horizontal hydraulic 
gradients within the water table are relatively flat, making determination of a precise or consistent flow direction 
difficult. Notwithstanding, groundwater flow within the water table unit has generally been interpreted to be to the south 
toward Lake Erie. 

Based on the hydrogeologic characteristics of the water table unit, and assuming an overall effective porosity of 
30 percent, horizontal linear groundwater velocities of between 0.02 to 0.24 m/year have been estimated. 

For reference, the attached Table 3.3, includes a summary of the hydraulic conductivity testing results completed at 
the Site. Table 3.3 is inclusive of the testing completed in the shallow water table unit, silty clay aquitard, and basal till 
overburden/shallow bedrock aquifer units (described below). 

3.3.2 Native Silty Clay Aquitard 
The native silty clay aquitard encountered beneath the water table unit consists of a stratified unweathered silty clay, 
silty clay till, and varved clay deposits, which are generally characterized as being stiff to hard with little to no 
fracturing. The fractured portion of the native silty clay aquitard extends to between 3 to 5 mBGS. Thus, the 
competent, unfractured, native silty clay aquitard varies in thickness from 9 to 15 m and is further defined by a low to 
medium plasticity as well as a very low hydraulic conductivity. In-situ field testing and laboratory analyses performed 
on the various units forming the silty clay aquitard have provided a hydraulic conductivity range of 1x10-6 to 
1.4x10-8 cm/s. The vertical hydraulic conductivity was determined to be approximately 1.4x10-8 cm/s through 
laboratory testing of an undisturbed silty clay sample collected at a depth of 12.2 mBGS (HPE Inc., 1992).  

Groundwater level data from the water table unit and basal till overburden/shallow bedrock aquifer indicate that the 
presence of the native silty clay aquitard results in hydraulic separation of the two units. Differences in piezometric 
head of greater than 10 m are frequently observed between the water table unit and deep basal till overburden/shallow 
bedrock aquifer as measured at various on-Site nested monitoring wells.  
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3.3.3 Basal Till Overburden/Shallow Bedrock Aquifer 
Underlying the native silty clay aquitard, a confined basal till overburden/shallow bedrock aquifer exists within the 
lower portion of the silty sand till unit and the shallow fractured bedrock. Groundwater quality and water level data 
historically gathered from monitoring wells screened within the lower silty sand till unit exhibited similar hydrostatic 
levels and hydrochemical characteristics which are not substantially different from samples obtained from well nests 
screened solely with the shallow bedrock. Therefore, these two geological units have been generally considered to 
form one aquifer. The average hydraulic conductivity of the basal till overburden/shallow bedrock aquifer has been 
calculated to be approximately 1.4x10-4 cm/s, based on in-situ field-testing.  

The deep basal till overburden/shallow bedrock aquifer is encountered at depths varying from 14 to 18 mBGS. The 
groundwater flow pattern of this aquifer is overall towards the south or southwest. Horizontal hydraulic gradients within 
this unit are generally very flat, typically ranging between 0.0002 and 0.004 m/m.  

Based on the hydrogeologic data, the horizontal linear groundwater velocity within the deep basal till 
overburden/shallow bedrock is estimated to be approximately 0.3 m/year toward the southwest.  

The following figure provides a conceptual schematic illustration of the geologic and hydrogeologic setting of the Site. 

 
Figure 3.6 Conceptual Site Geology and Hydrogeology 

4. Natural Gas, Mines, and Karst 
Considerations 

4.1 Natural Gas Deposits and Natural Gas Wells 
A review of oil, gas and salt resource mapping in Ontario indicates that active and plugged gas wells are located within 
the vicinity of the Site. No active/plugged gas wells were identified on the Site, however research indicates that 
23 current and former gas wells are located within the vicinity of the Site. A total of 16 gas wells have been identified 
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as abandoned, of which 15 have been identified as plugged, and a total of seven gas wells that may be active, 
suspended, or abandoned are found within the vicinity of the Site. The gas wells all targeted the Haldimand Pool 
within the Clinton Group and were drilled to a total depth (true vertical depth) ranging from 207.6 to 229.5 mBGS at 
approximately the top of the Queenston Formation. An east west trending natural gas pipeline is also located 
approximately 400 m south of the Site. A list of the Ontario Oil and Gas Wells located within the vicinity of the Site is 
itemized in Table 4.1. The locations of the oil and gas wells are illustrated on Figure 3.7. 

Due to the depths of the natural gas wells, it is not anticipated that there would be any influence from the landfill on the 
natural gas wells.  

4.2 Mining Claims and Abandoned Mines 
A review of the Ministry of Northern Development and Mines (MNDM) information for abandoned mines and mining 
claims was completed. No mining claims were identified within the vicinity of the Site, however one abandoned mine 
was identified to the northwest of the Site (AMIS File # 04888 / MDI # MDI30L13NW00003). The mine was reviewed in 
a CRA report entitled Well Survey and Limited Hydrogeological Assessment, dated July 2004 (2004 Report). The 
2004 Report indicates two documents were reviewed: Gypsum in Ontario, C.R. Guillet, dated 1964, and Abandoned 
Mines Hazard Abatement Program, London District Site Examinations, prepared by Patrick Chance & Associates 
Consulting Geologists, dated 1994 (1994 Inspection). The information presented below was gathered from the 
above-referenced reports and has been revised with the most current information available including information from 
the Gypsum Mine Investigation Report prepared by GHD in 2016 that provides an assessment of potential influences 
of the former Cayuga Gypsum Mine on groundwater at the landfill Site. 

The former gypsum mine was operated by the Cayuga Gypsum Company Limited between 1942 and 1949. Gypsum 
was mined from a 0.9 m thick bed at a depth of 25.9 mBGS. 

Mining operations were accomplished via two mine shafts. The first shaft was located approximately 112 m south of 
Townline Road and 350 m west of Brooks Road. The former shaft can reportedly be located by a 2.4 m deep 
depression, with a footprint of 3.0 by 4.6 m. The shaft was a vertical prospect shaft of unknown support and was 
back-filled with unknown materials. The 1994 Inspection did not document any evidence of subsidence; however, the 
report recommended that a 50 m radius area of caution be observed in the vicinity of this shaft. 

Based on the available historical documentation, approximately 10,300 tonnes of gypsum was reportedly removed 
from this prospect shaft during the operation of the mine. With a density of 2.3 tonnes/m3 and a thickness of 1 m, this 
would correspond to lateral workings with an aerial footprint of approximately 4,356 square metres (m2). In order to 
access the gypsum in the ~1 m seam, it is likely that approximately 1-2 m of the overlying shale bedrock would also 
have been removed. 

The second shaft was located approximately 305 m south of the first shaft. The 1994 inspection was reportedly unable 
to locate the second shaft. The second shaft was also a vertical prospect shaft of unknown support and it is unknown 
if the shaft has been back-filled. It is not known how much gypsum was removed from this shaft. 

Due to property access restrictions, an inspection of the former Cayuga Gypsum Mine could not be conducted. 

During the operation of the mine from 1942 to 1949, dewatering operations would likely have been conducted to keep 
the mine shafts and associated galleries dry. As such, during the operation of the mine the local groundwater flow 
would have been influenced by mine dewatering activities. Active removal of large quantities of groundwater from the 
bedrock would have resulted in inward hydraulic gradients. As such, the bedrock groundwater flow in the vicinity of the 
former mine would have been directed towards the active galleries during operation of the mine. 

Upon closure of the mine in 1949, the dewatering activities at the mine would have ceased and the associated mine 
shafts and galleries would have flooded within a short period of time after closure. The mine has now been abandoned 
for over 70 years. Since the former galleries and shafts are flooded, no water deficit should be present between these 
former underground structures and the surrounding bedrock. Thus, essentially steady state conditions should exist, 
and the former underground structures will no longer have a hydraulic influence on the local bedrock aquifer. 
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In the unlikely event that the former mine shafts would not have been properly sealed following closure of the mine, 
there could exist the potential for surface water and groundwater in the shallow overburden to enter the mine shafts 
and migrate to the underlying bedrock aquifer. If infiltration were occurring, the shafts would be acting as a sink to the 
overburden groundwater and a source of recharge to the local bedrock groundwater. This would result in a cone of 
depression in the overburden groundwater towards the former mine shafts and radial flow from the galleries in the 
bedrock groundwater. Under this scenario there could be a potential for bedrock groundwater flow being diverted 
away from the former galleries. However, based on the relatively small dimension of the former galleries (areal extent 
of approximately 4,356 m2) it is expected that any influence of these galleries on the bedrock aquifer would be 
localized to the immediate vicinity of the former galleries. Bedrock aquifer influence beyond the limits of the former 
Cayuga Gypsum Mine property is anticipated to be negligible. 

The Gypsum Mine Investigation Report reviewed information related to historical mining operations including location 
and extent of mining activities, review of physical site conditions for evidence of historical mining operations, and an 
evaluation of hydraulic gradients within the available monitoring network to identify potential evidence of a hydraulic 
influence on horizontal or vertical gradients in the vicinity of the Site. The report concluded that there is no evidence of 
an influence related to the former Cayuga Gypsum Mine on the bedrock aquifer at the Site. 

4.3 Karst 
A review of the Ontario Geological Survey Karst of Southern Ontario and Manitoulin Island report indicates that no 
potentially karst, inferred karst, or known karst bedrock has been identified within the 1KM of the Site. Furthermore, 
the groundwater conditions are unfavourable for the dissolution of the bedrock and bedrock consists of generally 
argillaceous dolostone, shale, and evaporites (primarily gypsum), the latter of which precludes the formation of 
large-scale karst features. Furthermore, no sink holes or caving features have been identified with 1 km of the Site. 

5. Residual Site Impact Assessment 
The following sections have been updated from previous assessment of residual site impacts to focus on current 
leachate quality within the engineered landfill and current groundwater and surface water quality surrounding the lined 
landfill footprint.  

5.1 Leachate and Groundwater Quality  
Since the Site was redeveloped, leachate generated from within the lined waste cells is conveyed into the Leachate 
Collection System (LCS) and flows by gravity to a sump located in the southeast corner of the landfill base. The 
leachate is pumped from the sump to a storage tank for on-Site treatment and/or off-Site disposal. 

Leachate quality has been monitored on an annual basis since 2011 to characterize leachate source contaminants 
and concentrations. Understanding the characteristics of leachate is important for identifying potential leachate 
impacts to groundwater and surface water outside the waste footprint,. Leachate samples are analyzed for general 
chemistry, metals, PAH, and VOCs. The following Table 5.1 summarizes recent (2021) leachate concentrations in 
comparison to historical concentration ranges and the corresponding Ontario Drinking Water Standards (ODWS) 
where available: 

Table 5.1 Leachate Character 

Parameters Units 2021 Results Historical (2011-2021) 
Concentration Range 

Comparative ODWS 

Alkalinity mg/L 820 820 – 3,700 30 – 500 (OG) 

Chloride mg/L 1,130 555 – 1,440 250 (AO) 



 

GHD | 2270386 Ontario Limited | 12561524-RPT-7 | Hydrogeologic Assessment – Landfill Expansion 14 
 

Parameters Units 2021 Results Historical (2011-2021) 
Concentration Range 

Comparative ODWS 

DOC mg/L 188 15.6 – 767 5 (AO) 

Hardness mg/L 1,640 1,560 – 2,310 80 – 100 (OG) 

Sulphate mg/L 287 26 – 1,490 500 (AO) 

TDS mg/L 4,120 2,980 – 5,800 500 (AO) 

Aluminum mg/L <0.50 0.063 – 1.69 0.1 (OG) 

Arsenic mg/L 0.030 0.030 – 69 0.010 (MAC) 

Boron mg/L 10.0 4.97 – 16.1 5.0 (IMAC) 

Chromium mg/L <0.050 0.016 – 0.058 0.050 (MAC) 

Iron mg/L <1.0 <0.10 – 7.51 0.30 (AO) 

Lead mg/L <0.0050 <0.00050 – 0.0088 0.01 (MAC) 

Manganese mg/L -- 0.249 – 3.04 0.05 (AO) 

Sodium mg/L 716 255 – 843 200 (AO) 

Benzene µg/L 3.40 <0.8 – 4.3 1 (MAC) 

Ethylbenzene µg/L 8.31 <1.00 – 11.5 2.4 (AO) / 140 (MAC) 

Toluene µg/L 1.06 1.06 – 41 60 (AO) 

Benzo(a)pyrene µg/L <0.010 <0.010 – 0.085 0.01 (MAC) 

Naphthalene µg/L 8.12 2.1 – 11 -- 

Phenanthrene µg/L 0.411 0.217 – 4 -- 

Notes:  
‘—’ indicates that no information available 

In general, the current landfill leachate is characterized by elevated conductivity, alkalinity, chloride, DOC, hardness, 
phenolics, phosphorus, TDS, arsenic, boron, and iron.  

Benzene, cis-1,2-dichloroethene (cis-1,2-DCE), ethylbenzene, xylenes (m&p, o), toluene, 1-Methylnaphthalene / 
2-Methylnaphthalene, acenaphthene, anthracene, fluoranthene, fluorene, naphthalene, and phenanthrene are also 
commonly detected in leachate at the Site.  

5.2 Contaminants of Concern 
Site-specific leachate contaminants of concern are listed below. Individual general chemistry and metals parameters 
have been identified based on elevated concentrations in leachate at the Site. The presence of organic parameters in 
leachate may be used in identifying potential leachate impacts to groundwater in general. Specific VOC and PAH 
parameters have been identified based on elevated concentrations in leachate and low drinking water standards in 
groundwater. 

– General Chemistry: alkalinity, boron, chloride, DOC, hardness, sodium, TDS 
– Metals: arsenic, boron, cadmium, iron; 
– VOCs: particularly BTEX and vinyl chloride; and 
– PAHs: Particularly benzo(a)pyrene, fluorene, naphthalene, phenanthrene  
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5.3 Groundwater Quality 
Groundwater quality has been monitored in each of the hydrogeologic units on a semi-annual basis following the early 
2000’s modernization of the Site as described in the Design and Operations Report (CRA, October 2002) and the 
Hydrogeologic Performance Assessment (CRA, October 2002). Samples are typically analyzed for general chemistry, 
metals, PAH, and VOCs.  

In 2015, GHD undertook a review of the available database of groundwater and leachate quality data for the Site in 
order to develop a Site-specific Trigger Level Program (TLP) and Contingency Response Plan (CRP). An updated 
Design and Operation report was submitted and approved in December 2018 which included the TLP and CRP. The 
purpose of the TLP is to provide timely identification of potential Site-related water quality impairment and in turn 
permit implementation of appropriate contingency measures to mitigate the potential for water quality non-compliance. 

Groundwater at the Site is generally assessed by comparing spatial and temporal trends between leachate and 
upgradient and downgradient groundwater monitoring locations. Groundwater compliance at the Site is assessed by 
comparing Site boundary groundwater quality to Site-specific Reasonable Use Concept (RUC) criteria. The RUC 
criteria are calculated from generic ODWS and background concentrations. For the purposes of the TLP, 85 percent of 
the Site-specific RUC criteria have been used as trigger levels. Accordingly, the TLP is intended to provide advance 
warning of potential Site groundwater compliance issues. 

Shallow overburden water quality is currently assessed using groundwater quality data collected from ten on-Site 
shallow overburden wells (MW1B-13, MW2B-07, OW1B-06, OW3B-13, OW5B-06, OW8B-06, OW9B-06, MW10B-18, 
MW11B-19, MW12B-19) and two off-Site shallow overburden wells (MW5B-09, MW6B-07). Basal till 
overburden/shallow bedrock water quality is also monitored semi-annually and water quality is assessed based on 
groundwater monitoring data collected from ten basal till overburden/shallow bedrock monitoring wells. Of these 
monitoring wells, ten are located throughout the Site (MW1A-13, MW2A-01, OW1A-06, OW3A-13, OW5A-06, 
OW8A-06, OW9A-06, MW10A-18, MW11A-19, MW12A-19), and two off-Site basal till overburden/shallow bedrock 
monitoring wells (MW5A-09, MW6A-07) which are located approximately 150 m south of the Site. 

The locations of the Site’s groundwater monitors are illustrated on Figure 3.1. 

Natural background water quality within the on-Site shallow overburden unit is generally characterized by elevated 
levels of alkalinity, hardness, DOC, TDS, sulphate, and iron. The basal till overburden/shallow bedrock unit is 
characterized by naturally elevated levels of sulphate, hardness, TDS, iron, and manganese.  

With the exception of OW8B-06, shallow groundwater monitors at and surrounding the Site have demonstrated water 
quality in compliance with the Site’s TLP which is generally consistent with background water quality.  

Elevated sodium, chloride and TDS (with chloride above the Site’s RUC) are noted in the shallow overburden unit at 
on-Site monitoring well OW8B-06. Water quality impacts are interpreted to be due to the road-salt impacts as this well 
is located in close proximity to Brooks Road. Concentrations of benzo(a)pyrene (often above RUC limits) have also 
been noted in the groundwater sampled from the shallow overburden unit at on-Site monitoring well OW8B-06. 
Detectable PAHs, including benzo(a)pyrene at OW8B-06 are interpreted to be related to historic slag stockpiles in the 
vicinity of the Site and the use of road ballast along the Site entrance. The landfilled waste is not interpreted to be the 
source of detectable PAHs in groundwater at OW8B-06. 

Similar to the shallow overburden, water quality results from the basal till overburden/shallow bedrock have shown no 
evidence of landfill related impacts as all monitoring results have been below trigger levels and have shown water 
quality comparable to background. 
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6. Hydrogeologic Assessment of Proposed 
Landfill Design 

The following sections present a hydrogeologic assessment of the proposed landfill expansion design. The 
assessment has been undertaken to evaluate the expansion design with respect to its potential effect on downgradient 
receptors in terms of groundwater quality. Considerations included as part of this assessment include: 

– Characteristics of the proposed landfill expansion design; 
– Evaluation of the quality of the native silty clay deposits for use as a natural attenuation layer (thickness, 

homogeneity, and hydraulic conductivity);  
– Assessment of existing leachate character; 
– Receptors of concern; 
– Vertical and horizontal contaminant migration; and 
– Predictive modelling of future Site performance. 

6.1 Landfill Design  
The Brooks Road Landfill, including the proposed expansion, has been designed to ensure appropriate protection of 
the surrounding environmental. The landfill expansion will include an additional stage of landfilling, Stage 9, to the 
north of the existing approved landfill footprint. This expansion will provide an additional 219,400 m3 of landfill capacity 
that will be filled following the Stage 5 through 8 of the vertical expansion.  

The existing approved landfill footprint area is approximately 60,705 m2 (6.07 ha). The Stage 9 expansion area 
includes an additional 10,230 m2 (1.02 ha). If approved, the final landfill footprint will be 71,461 m2 (7.15 ha). 

Based on the final contours (refer to the accompanying Design and Operations Report, GHD, 2024), the expanded 
landfill footprint will include a minimum buffer width of 30 m between the east and west Site boundaries and the landfill 
footprint, 42 m between the north boundary, and a minimum 37 m between the south-eastern corner of the landfill 
footprint and the Site boundary.  

The base design for the existing landfill stages has been maintained for the Stage 9 expansion area and includes: a 
woven geotextile overlying a drainage layer (for leachate collection), which will overlie a non-woven geotextile and a 
60-mil thick, textured, high density polyethylene (HDPE) liner, which will, in turn, overlie a 750 mm thick engineered 
clay layer. The engineered clay will be placed and compacted using on-Site soil excavated from the silty clay aquitard 
during the construction of the landfill and will have a hydraulic conductivity equal to or lower than the native on-Site 
silty clay aquitard (i.e. 2x10-8 cm/sec). 

The base of the Stage 9 expansion will be consistent with the existing landfill base and will extend to a maximum 
depth of approximately 10 mBGS with a base bottom that will be excavated into the silty clay aquitard unit.  

The landfill base is designed with a leachate collection system that overlays the composite HDPE/clay liner. The 
leachate collection system will consist of a stone layer placed over the base of the landfill at a minimum thickness of 
0.3 m on the base side slopes and a minimum thickness of 0.5 m elsewhere. A non-woven geotextile will be installed 
between the stone layer and the underlying liner and the overlying waste. Leachate collection pipes will be made of 
HDPE and will be 200 mm in diameter with perforations 12 mm in diameter located along the length and around the 
circumference of the pipe. 

The leachate collected by the leachate collection system will be removed from the sump being the low point in the 
collection system on a continuous basis through pumping. Leachate will be directed, via buried forcemain, to a storage 
tank for on-Site treatment and/or off-Site disposal.  
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6.2 Use of the Native Silty Clay Aquitard as a Landfill 
Base 

The design of the landfill cells is based on the availability of low permeability material to ensure that the base of the 
landfill as well as the composite liner can conform to the design requirements. 

The native silty clay aquitard, into which the landfill base has been installed, consists of a stratified unweathered silty 
clay, silty clay till, and varved clay deposits as described in Section 3.3.2. As described in Section 3.3.2, the native 
silty clay aquitard is of sufficient thickness, low hydraulic conductivity, and geotechnical character to provide a natural 
barrier that is protective of the basal till overburden/shallow bedrock aquifer.  

The natural soil characteristics of the native silty clay aquitard; low to medium plasticity, low sensitivity and low activity 
indicate that the natural silty clay is not sensitive to disturbance and can be placed and compacted by equipment 
commonly used in earthworks projects. No significant difficulties were encountered during previous landfill cell 
construction operations at the Site and none are expected with the Stage 9 expansion. 

Based on the hydrogeologic and geotechnical data, the natural silty clay to be excavated can be used to construct the 
clay liner and achieve the design hydraulic conductivity value of 2 x 10-8 cm/s, provided a good bond is achieved 
between successive compacted layers. The silty clay used in the construction of the liner will be at moisture contents 
at or just above (plus 1 to plus 3 percent) the optimum moisture content as determined in the standard proctor test. 
The silty clay will be placed in lifts consistent with the size of sheepsfoot roller (not exceeding 200 mm in thickness) 
and uniformly compacted to a minimum of 98 percent of the standard proctor maximum density. 

6.3 Leachate Characteristics 
As defined in the ECA (Waste), the landfill has accepted solid non-hazardous Industrial, Commercial and Institutional 
waste (IC&I waste). The waste stream will not change for the expansion area and so the leachate character described 
in Section 5.1 is expected to be representative of future leachate generated across the landfill. 

The leachate is characteristic of land clearing and construction and demolition waste landfills (C&D or IC&I landfills). 
Based on the nature of waste normally found in ICI landfills (wood, small amounts of steel, asphalt shingles, and 
construction debris) the quality of ICI leachate is generally much weaker in comparison to leachate from municipal 
landfill and also tends to have a lower organic content. As a general rule of thumb, ICI leachate is often established at 
less than half the strength of municipal waste landfill. Non-hazardous contaminated soil may contain a variety of 
contaminants depending on the source of the waste material. Common soil contaminants include metals, polycyclic 
aromatic hydrocarbons (PAHs), volatile organic compounds (VOCs) and petroleum hydrocarbons (PHCs). The 
leachability of the contaminants in non-hazardous contaminated soil is low compared to hazardous waste that may 
contain elevated concentrations and potentially include free-product. Asbestos-Containing Material (ACM) does not 
affect the quality of the leachate in terms of impacts from the asbestos material, as asbestos does not have the 
leachability characteristic that distinguish hazardous chemicals. Once landfilled, ACM is an inert material. 

6.4 Predictive Flow and Transport Modelling 
To assess the potential degradation of on-Site and off-Site groundwater quality via leakage through the base of the 
landfill liner and the underlying native silty clay aquitard, a mathematical evaluation of the vertical and horizontal 
migration potential of various landfill indicator contaminants using standard groundwater modelling procedures 
adapted to the hydrogeological setting and the landfill design has been undertaken. 

The objective of the models is to simulate the quality of the groundwater leaching into and then migrating within the 
deep basal till overburden/shallow bedrock aquifer underlying the base of the landfill. To simplify the model and to 
provide a security factor to the simulation results, no attenuation factors (such as chemical, and biological processes 
including, adsorption, biodegradation, cation and anion exchange, filtration, and precipitation) that commonly occur 
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between the clayey soils and the leachate constituents were incorporated into the simulation. As such the model is 
considered to be conservative, as it will overestimate the rate of contaminant movement.  

The model used for the purposes of the vertical migration simulation is similar to the model used to test the 
hydrogeological feasibility of the design as part of the hydrogeologic performance assessment undertaken in support 
of the original Design and Operation (D&O) Plan (CRA, 2004) and the Leachate Trigger Level Plan (GHD, 2019) 
which have previously been approved for the Site.  

The vertical migration of contaminants from the base of the landfill through the composite liner (composed of the 
HDPE liner and compacted clay) and the underlying native silty clay was simulated with a one-dimension 
advection-dispersion model. An adaptation of the 1DTRANSEN model, developed by Dr. N.R. Thomson, was selected 
as the vertical migration model for the Site for the following reasons: 

– The model includes the dominant contaminant transport processes (advection and dispersion) 
– The model is a flexible and allows for variation in source characterization and failure scenarios 
– the model has been verified and validated 
– the model was used as the basis for the original hydrogeologic assessment of liner performance and thus formed 

one of the bases for approval of the Site design 

In order to provide a conservative assessment of the mobility of leachate derived contaminants at the Site, the landfill 
was modelled under 2 different scenarios. The first scenario involved 6 m of leachate mounding over the composite 
liner for 50 years, followed by complete failure of the HDPE liner. In this scenario, the leachate collection system and 
the HDPE liner were modelled with a service life of 50 years in order to maintain consistency with the previously 
modelled failure scenario. Following the 50-year service period, the HDPE liner was removed from the liner system 
and the leachate head was maintained at 6 m above the base of the collection system.  

The second scenario modelled the effect of 6 m of head on the liner system with the HDPE liner entirely absent for the 
duration of the model.  

GHD has completed the predictive modelling using leachate quality consistent with measured leachate concentrations 
from 2017-2021. Peak concentrations have been used to be conservative. Previous predictive modelling employed 
expected leachate characteristics using leachate quality from nearby landfills with similar waste streams (2002 
Hydrogeologic Assessment (CRA, 2002) and the Leachate Trigger Level Plan (GHD, 2019). The following predictive 
model uses leachate quality reported at the Site since 2011. Indicator parameters were chosen based on comparing 
leachate quality to background groundwater quality in order to identify leachate constituents that are elevated in 
leachate but not in groundwater. Further, indicator parameters have been chosen to represent the major analyte 
categories (general chemistry, metals, VOCs, and PAHs). To conservatively assess the hydrogeologic performance of 
the landfill expansion and potential leakage through the landfill liner, peak or maximum concentrations reported in 
leachate have been used to represent leachate generated at the Site.  

Table 6.1 below, presents a summary of input parameters for the vertical migration simulation scenarios. 

Table 6.1 Vertical Migration Model Input Parameters 

Source Concentration 

Indicator Parameters Initial Source 
Concentration 

Decay Function(1) Diffusion Coefficient 
(m2/year) 

T1 T2 x 

Chloride  1,130 (mg/L) 1.5 6 -0.065 0.06402 

Boron 10.1 (mg/L) 1.5 6 -0.125 0.07030 

Cadmium 0.0005 (mg/L) 1.5 6 -0.125 0.06402 
Benzene  4.27 (µg/L) 1.5 6 -0.139 0.03237 

Vinyl Chloride 0.76 (µg/L) 1.5 6 -0.069 0.03786 
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Source Concentration 

Fluorene 0.544 (µg/L) 1.5 6 -0.069 0.02488 
Phenanthrene 0.492 (µg/L) 1.5 6 -0.069 0.01395 

Underlying the Leachate Mound 

Material Hydraulic Conductivity Average Thickness Porosity 

HDPE Liner 1 x 10-11 cm/s 1.5 mm 0.3 

Compacted Clay liner 2 x 10-8 cm/s 0.75 m 0.3 

Native Silty Clay 2 x 10-8 cm/s 5.6 m 0.3 

Modeling Scenario 

Scenario Time Frame HDPE Liner Condition Leachate Head 

1 From 0 to 50 years HDPE Liner is good 6 m 

  After 50 years HDPE Liner has failed 6 m 

2 From 0 to 50 years No HDPE Liner 6 m  
After 50 years No HDPE Liner 6 m 

Notes: 
Decay function were obtained from Lu et al. (1981) and Rowe (1994) – described below. 

The general decay function provided by Lu et al. (1981) and Rowe (1974) is presented below: 

𝐶𝐶(𝑡𝑡)
𝐶𝐶(0) =  𝑒𝑒−𝑥𝑥(𝑇𝑇1−𝑇𝑇2) 

Where: 

C(t)  Contaminant concentrations at time t (mg/L or µg/L) 

C(0)  Initial source contaminant concentration 
(mg/L or µg/L) 

X  Diffusion coefficient 

T1 and T2  Temporal boundary conditions: T1 is set to a 0-1.5 years to represent initial conditions; T2 is set to 1.5-6 years an 
assumed period of increasing concentrations as contaminants leach from the source material; after T2, 
concentrations exponentially decay 

The results of the vertical model are presented in Table 6.2 below: 

Table 6.2 1Dtransen Model Results 

Scenario 1  6 m Leachate Head (before and after HDPE Liner fails (50 years before present) 
Indicator 
Parameters 

Predicted Peak 
Concentration 
through base of 
Native Clay (1) 

Predicted Time to 
Reach Peak 
Concentration 
(years) (1) 

Predicted Vertical 
Groundwater Flux 
through base of 
Native Clay (m/year 
per unit area – 
m/year/m2) 

Background 
Concentration in 
Aquifer 

RUC 
(Trigger Level) 

Chloride (mg/L) 192.472 42.6 0.021024 15.7 133.0 

Boron (mg/L) 1.324 33.0 0.021024 0.527 1.65 

Benzene (µg/L) 0.397 52.4 0.021024 ND (0.5) 0.25 

Vinyl Chloride 
(µg/L) 

0.107 56.2 0.021024 ND (0.5) 0.25 
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Scenario 1  6 m Leachate Head (before and after HDPE Liner fails (50 years before present) 

Fluorene (µg/L) 0.071 70.6 0.021024 ND (0.020) 30 

Phenanthrene 
(µg/L) 

0.063 93.0 0.021024 ND (0.020) 0.5 

Scenario 2 6 m Leachate Head (No HDPE Liner) 

Chloride (mg/L) 192.472 42.5 0.021024 15.7 133.0 

Boron (mg/L) 1.324 32.9 0.021024 0.527 1.65 

Benzene (µg/L) 0.397 52.2 0.021024 ND (0.5) 0.25 

Vinyl Chloride 
(µg/L) 

0.107 55.8 0.021024 ND (0.5) 0.25 

Fluorene (µg/L) 0.071 70.4 0.021024 ND (0.020) 30 

Phenanthrene 
(µg/L) 

0.063 92.8 0.021024 ND (0.020) 0.5 

Notes: 
BOLD – anticipated exceedance of the RUC (2017-2021) 
Peak concentration and time required to reach peak concentration were obtained using 1DTRANSEN transport model 
Average Median concentrations from 2017-2021 from background monitoring wells MW1A-13, OW3A-13, and OW9A-06 have 
been used to calculate the RUC and average background concentrations presented above. 
ND - Parameter not detected above Method Detection Limit (MDL).  
Half of the MDL has been used in the RUC calculations 

Time series graphs presenting the variation in concentrations of the source, as well as the projected concentration at 
the base of the native silty clay are presented in Figures 6.1 and 6.2 for Scenarios 1 and Scenario 2. 

Based on the results of the conservative vertical migration simulation scenarios using current leachate quality from the 
Site, the peak concentrations of chloride and benzene are predicted to marginally exceed the calculated Site-specific 
RUC criteria upon entering the basal till overburden/shallow bedrock aquifer.  

As previously discussed, the projected quality of the groundwater leaching from the base of the native silty clay 
aquitard unit was modelled using a direct adaptation of the advection-dispersion equation with no input for 
soil/leachate interaction/degradation, which would further reduce the peak levels reported. The following section 
presents the results of the horizontal migration simulation. As is discussed in this section, additional attenuation of the 
peak concentrations will result from the combination of the minor quantities of vertical leakage entering the basal till 
overburden/shallow bedrock aquifer horizontal flux. 

6.5 Horizontal Migration Simulation 
Following vertical migration by advection and diffusion through the composite liner and native silty clay aquitard 
deposit, leachate impacted groundwater will eventually reach the basal till overburden/shallow bedrock aquifer at the 
concentrations and vertical flux presented in Table 6.3. From that point the attenuated leachate contaminants will be 
further attenuated by mixing with horizontal bulk groundwater flow of the basal till overburden/shallow bedrock aquifer 
beneath the landfill footprint.  

Beyond the downgradient limit of the landfill footprint, the attenuated contaminants in the basal till overburden/shallow 
bedrock aquifer will further mix with downgradient infiltration recharge. The infiltration recharge downgradient of the 
landfill footprint will further attenuate by dilution any residual leachate derived parameters present in the groundwater 
prior to off-Site migration.  

The contaminant attenuation model utilized to assess the predicted contaminant concentration at the Site boundary 
within the basal till overburden/shallow bedrock aquifer consisted of a simple mass balance model. A mass balance 
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model was selected as the preferred modeling approach for the horizontal simulation within the basal till 
overburden/shallow bedrock aquifer for the following reasons: 

– This method is very conservative and uses only dilution for attenuation; and 
– The hydrogeological setting of the Site is well understood. 

The following subsection outlines the relationship between upgradient groundwater flux flowing into the Site and 
combining with the vertical flux of leachate impacted groundwater into the basal till overburden/shallow bedrock 
aquifer. This mass balance simulation provides a conservative estimate of the projected groundwater quality at the 
downgradient Property boundary. As previously indicated no other chemical, and biological attenuation processes that 
will occur were incorporated into the simulation.  

6.5.1 Upgradient Groundwater Flux 
The saturated thickness of the basal till overburden/shallow bedrock aquifer immediately upgradient of the proposed 
design landfill footprint is approximately 5 m based on the current groundwater levels and the geological data 
presented in the stratigraphic and instrumentation logs. Taking into account the saturated thickness of the aquifer, an 
estimate of the volume of groundwater (groundwater flux) migrating across the 2-dimensional plane on the upgradient 
side of the landfill footprint can be made from the following equation (Darcy’s equation): 

 
𝑄𝑄 = 𝐾𝐾𝐾𝐾𝐾𝐾 

 

where: 

Q: is the groundwater recharge (m3/s); 

K: is the hydraulic conductivity of the aquifer material (m/s); 

i: is the horizontal hydraulic gradient (m/m); and 

A: is the cross-sectional area across which groundwater flow is occurring (m2). 

As previously noted, the hydraulic conductivity of the basal till overburden/shallow bedrock aquifer is approximately 
1.4 x 10-4 cm/s, while a horizontal hydraulic gradient of approximately 0.002 m/m has been calculated for the basal till 
overburden/shallow bedrock across the Site. Based on a unit width of 1 m, the anticipated upgradient recharge to the 
basal till overburden/shallow bedrock aquifer is calculated at 0.44 m3/year (per unit width). The upgradient width of the 
landfill is approximately 365 m which results in 161 m3/day of groundwater flux flowing beneath the landfill footprint. 
The groundwater quality (for indicator parameters) upgradient of the landfill footprint will be consistent with average 
groundwater quality established for the deep basal till overburden/shallow bedrock aquifer. 

6.5.2 Leachate Derived Groundwater - Vertical Flux 
An estimate of the projected leachate derived groundwater flux into the basal till overburden/shallow bedrock aquifer 
through the silty clay aquitard was presented in Section 6.4. The estimated vertical flux is based on the proposed final 
landfill footprint and conservative assumption that there would be 6 m of leachate head across the entire liner system. 
The results of the simulation indicated a vertical flux of leachate impacted groundwater entering the basal till 
overburden/shallow bedrock aquifer at a rate of 0.021 m/year per unit area (m/year/m2). 

The total area of the landfill, including the proposed expansion footprint, is approximately 7.15 ha which results in a 
total leachate derived groundwater loading to the basal till overburden/shallow bedrock aquifer of 3.9 m3/day or 
approximately 3,900 L/day.  
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6.5.3 Projected Groundwater Quality at the Site Boundary 
The simulated failure scenario groundwater quality in the basal till overburden/shallow bedrock aquifer at the 
downgradient boundary of the Site was evaluated through a mass balance approach, where the previously defined 
upgradient and leachate derived groundwater fluxes and their corresponding contaminant concentrations were 
inputted. The projected concentration at the property boundary was calculated as follows: 
 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑒𝑒𝐶𝐶𝑡𝑡𝐶𝐶𝐶𝐶𝑡𝑡𝐾𝐾𝐶𝐶𝐶𝐶 𝐶𝐶𝑡𝑡 𝐵𝐵𝐶𝐶𝐵𝐵𝐶𝐶𝐵𝐵𝐶𝐶𝐶𝐶𝐵𝐵 =
(𝑄𝑄1𝐶𝐶1) + (𝑄𝑄2𝐶𝐶2)   

𝑄𝑄1 + 𝑄𝑄2
  

where: 

Q1:  Vertical leachate derived groundwater flux entering the basal till overburden/shallow bedrock aquifer (L/day) 

C1:  Parameter concentration in leachate derived groundwater (mg/L) 

Q2    Upgradient groundwater recharge/flux into deep basil till overburden/shallow bedrock aquifer (L/day) 

C2:  Parameter concentration of upgradient recharge (mg/L) 

The projected groundwater quality in the basal till overburden/shallow bedrock aquifer at the downgradient boundary 
of the Site is presented in Table 6.3. 

A review of the results of the vertical migration simulation and the mass balance assessment of the horizontal 
migration within the basal till overburden/shallow bedrock aquifer indicates that concentrations leachate derived 
groundwater entering the aquifer will be reduced by an average factor of 4 prior to off-Site migration.  

As shown in Table 6.3, groundwater quality is forecasted to be acceptable at the downgradient boundary with respect 
to the Site-specific RUC criteria and the ODWS (with the exception of benzene and vinyl chloride which are predicted 
to be at or below the laboratory reporting limits). 

It is important to once again stress that the model utilized assumptions are very conservative for several reasons, 
including the following: 

– A reduced native silty clay thickness has been included in the vertical model (5.6 m versus 9 m used in previous 
Site models). This assumes all landfill leakage will occur from the base of the landfill that will be excavated into 
the silty clay aquitard. This represents the shortest vertical travel time and least attenuation prior to reaching the 
basal till/shallow bedrock aquifer, 

– Both the vertical and horizontal models include only dilution and dispersion (vertical model only). No additional 
attenuation factors such as chemical, and biological processes including, adsorption, biodegradation, cation and 
anion exchange, filtration, and precipitation have been incorporated into the mode. It is reasonable to assume 
that these processes would contribute additional attenuation not accounted for in the model. 

– Peak or maximum concentrations reported in leachate over the past five years have been used to represent 
leachate generated at the Site, 

– Where reported background concentrations were below the method detection limit, half of the MDL has been 
used to calculate the contaminant mass from upgradient flux while a value of 0.0 has been used to calculate the 
RUC, and finally 

– Infiltration resulting from precipitation within the water table unit between the Landfill footprint and the western 
boundary of the Site, will contribute to the recharge of the deep basil till overburden/shallow bedrock aquifer, thus 
assisting in the further dilution of the leachate impacted groundwater prior to off-Site discharge. This has not been 
included as an additional attenuation mechanism.  

Based on the modelling results obtained as part of the modelling exercises it is concluded that the proposed design of 
the Site will not result in any unacceptable degradation of the groundwater prior to off-Site migration. 
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7. Proposed Environmental Monitoring and 
Reporting Programs 

Regular monitoring of the environment surrounding the landfill footprint is necessary to demonstrate that a landfilling 
site is performing as designed and the impacts on the environment are acceptable. Regular monitoring of the 
groundwater and surface water regimes allows for analysis of trends over time and ensures there is early warning of 
potential problems. 

Based on the hydrogeologic setting of the Site and the proposed design of the landfill, the groundwater monitoring 
program needs to address groundwater quality in both the shallow water table unit and the deep basal till 
overburden/shallow bedrock aquifer. The deep basal till overburden/shallow bedrock aquifer is a primary receptor of 
concern as it has some potential to be utilized off-Site as a source of water supply. The current groundwater 
monitoring program developed for the Site is based on the requirements of O. Reg. 232/98, the landfilled waste, and 
the known leachate characteristics. As previously discussed, the Site’s current environmental monitoring program is 
robust and sufficient to monitor water quality.  

The proposed landfill footprint will expand approximately 30 m to the north. This will cover the current monitoring well 
nests MW1S/D-07 (located in the northwest) and OW9A/B-06 (located in the northeast). Prior to landfill construction 
each well nest will be suitably abandoned, via overdrilling, to ensure that the potential for contaminant migration is 
eliminated. In order to supplement the understanding of upgradient groundwater quality, GHD installed an additional 
two monitoring well nests on the northern Site boundary (MW13S/D-22 and MW14S/D-22). The approximate locations 
of MW13S/D-22 and MW14S/D-22 are illustrated on Figure 3.1. 

The proposed long-term monitoring program for the Site in the context of the expansion is outlined in Table 7.1. This 
proposed monitoring program is equivalent to the current monitoring program undertaken at the Site, with the addition 
of the supplementary upgradient monitoring well nests installed in 2022 (MW13S/D-22 and MW14S/D-22). This 
monitoring program is largely consistent with the program outlined in the Site’s current ECA. MW1S/D-07 and 
OW9A/B-06 will be removed from the program once construction on the proposed expansion begins. 

Monitoring and operation progress reports will continue to be prepared for the Site and submitted to the District Office 
of the MECP prior to the March 31st deadline as outlined in the current ECA. Each annual report will include but not be 
limited to the details outlined in the current ECA (Section 12 (6) through (7)). 

7.1 Trigger Level Monitoring Program and Contingency 
Response Plan 

In 2015, GHD undertook a detailed review of the available database of groundwater and leachate quality data for the 
Site. The purpose of this review was to use this information to develop a Site-specific Trigger Level Program (TLP) 
and Contingency Response Plan (CRP). The TLP and CRP were included in the Updated D&O report which was 
submitted and approved in December 2018.  

The purpose of the TLP is to provide timely identification of potential Site-related water quality impairment and in turn 
permit implementation of appropriate contingency measures to mitigate the potential for non-compliance. 

Groundwater compliance at the Site is based on Site boundary groundwater quality and how it compares to 
Site-specific Reasonable Use Concept (RUC) criteria. The RUC criteria are calculated from generic ODWS and 
background concentrations. For the purposes of the TLP, 85 percent of the Site-specific RUC criteria are used as the 
trigger levels. Accordingly, the TLP is intended to provide advance warning of potential Site groundwater compliance 
issues. 

The RUC criteria are re-calculated annually as groundwater quality data is added to the database. The RUC criteria 
used for this assessment were established using background water quality data collected from monitoring wells 
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located upgradient of the landfill. The RUC established for the shallow overburden unit is derived from background 
groundwater quality data gathered at MW1B-01/MW1B-07/MW1B-13, OW3B-85/OW3B-07/OW3B-13, and 
OW9B-92/OW9B-06. The RUC established for the basal till overburden/shallow bedrock unit were derived from 
background groundwater quality data gathered at MW1A-01/MW1A-07/MW1A-13, OW3A-85/OW3A-07/OW3A-13, 
and OW9A-06. 

As illustrated on Figure 3.1, newly installed monitoring wells MW13S/D-22 and MW14S/D-22 are located on the 
upgradient side of the landfill. Water quality results from these wells will be incorporated into the RUC calculations for 
future monitoring events. 

To be consistent with the existing TLP, the following parameters have been selected as trigger parameters for 
groundwater quality: 

– General Chemistry: chloride 
– Metals: boron, chromium, lead 
– PAHs: naphthalene, phenanthrene, pyrene, benzo(a)pyrene 
– VOCs: benzene, ethylbenzene, toluene 

The TLP will continue to focus on monitoring locations located downgradient of the landfill footprint.  

Shallow overburden wells will include locations along the western boundary of the Site (MW10B-18), the eastern 
portion of the Site (MW2B-07), and along the southern boundary of the Site (OW1B-06, OW8B-06, MW11B-19, and 
MW12B-19). 

The basal overburden/shallow bedrock unit beneath the OLA is overlain by a clay aquitard of very low hydraulic 
conductivity, and thus the potential for water quality impact in this unit is minimal. The basal overburden/shallow 
bedrock monitoring wells will include monitors located in the southern portion of the Site (OW1A-06, OW8A-06, 
MW11A-19, MW12A-19), the eastern portion of the Site (MW2A-01), and the western property boundary (MW10A-18). 

As stated above an approved CRP was submitted as part of the updated Design and Operation Report (GHD, 2018). 
This CRP will continue to be used following the expansion of the landfill footprint. 

8. Summary and Conclusions 
The Site is characterized by two relevant groundwater units (a water table unit and a confined basal till 
overburden/shallow bedrock aquifer) which are separated by a thick layer of stratified silty clay, silty clay till and 
varved clays which form an aquitard of very low hydraulic conductivity. The vertical hydraulic conductivity of the lower 
portions of the silty clay aquitard is estimated at 2x10-8 cm/s.  

The Site has previously been designed to take advantage of the very low permeability of the on-Site soils to ensure 
appropriate protection of the groundwater at the Site. The proposed expansion to the north will continue to take 
advantage of this natural Site feature. As additional protection for the environment, the proposed landfill design 
includes a base constructed of a single composite liner design consisting of a 1.5 mm thick high-density polyethylene 
(HDPE) liner overlying a 750 mm thick engineered clayey liner. The landfill base configuration will provide for a 
minimum of 3 m and an average of 5.6 m of native clay between the underside of the engineered clayey liner and the 
top of the silty sand till/sand and gravel layer overlying the bedrock. Leachate produced within the landfill will be 
collected in a leachate collection system installed above the HDPE liner and will be removed from the landfill mound 
on a continuous basis and treated on-Site prior to discharge.  

Based on the existing leachate and groundwater quality at the Site and the high level of protection provided by the 
engineered composite liner and the natural silty clay aquitard, no groundwater quality compliance issues are predicted 
to occur under the scenario of the proposed expansion.  
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The Site has robust environmental monitoring and trigger level programs which will continue following landfill 
expansion. In the event that water quality results suggest future non-compliance is a possibility, the Site contingency 
plan will be implemented. This contingency plan provides a suitable mechanism for ensuring appropriate mitigative 
measures are put in place to eliminate or offset potential off-Site adverse effects. 
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Page 1 of 1
Table 2.1

MECP Water Well Summary
Hydrogeologic Assessment - Landfill Expansion

Brooks Road Landfill
2270386 Ontario Limited

Well No. Township Status
Installation 

Date

Tested 
Flow 
Rate 

(gpm)

UTM 
Easting

UTM 
Northing Elevation 

(mAMSL)

Depth to 
Bedrock 

(ft)

Depth to 
Bedrock 

(m)

Bedrock 
elevation 
(mAMSL)

Drilled 
Depth 

(m)

Drilled 
elevation 
(mAMSL)

Static 
Level
 (ft)

Static 
Level
 (m)

Static 
Elevation 
(mAMSL)

Water 
Found at 

(ft)

Water 
found at 

(m)
Status

2600283 North Cayuga Water Supply 2/16/1961 5 595862.4 4757184 196.60 48 14.63 181.97 60.0 136.60 48 14.6 182.0 60.0 18.3 fresh
2600284 North Cayuga Water Supply 11/29/1947 - 595073.4 4758266 196.60 51 15.54 181.05 70.0 126.60 48 14.6 182.0 70.0 21.3 fresh
2600285 North Cayuga Water Supply 12/11/1947 - 594963.4 4758588 198.12 49 14.94 183.18 70.0 128.12 49 14.9 183.2 67.0 20.4 fresh
2601646 North Cayuga Water Supply 11/20/1973 10 595460.4 4757887 199.34 - - - 66.0 133.34 20 6.1 193.2 64.0 19.5 fresh
7041542 North Cayuga Observation Wells 12/6/2006 - 595621 4757859 - - 18.97 - 19.9 - - - - - - -
7041543 North Cayuga Abandoned 12/6/2006 - 595662 4757881 - - 5.15 - 19.0 - - - - - - -
7125522 North Cayuga Observation Wells 6/23/2009 - 595663 4757716 - - - - 6.1 - - - - - - -
7125523 North Cayuga Observation Wells 6/23/2009 - 595385 4757833 - - - - 53.5 - - - - - - -
7125524 North Cayuga Observation Wells 6/23/2009 - 595663 4757716 - - - - 58.0 - - - - - - -
7203955 North Cayuga Abandoned 6/7/2013 - 595487 4758118 - - - - 16.0 - - - - - - -
7205686 North Cayuga Abandoned 6/7/2013 - 595488 4758119 - - - - 5.0 - - - - - - -
7319670 North Cayuga Test Hole 6/29/2018 - 595419 4757904 - - - - 8.2 - - - - - - -
7319671 North Cayuga Observation Wells 6/29/2018 - 595419 4757906 - - - - 19.1 - - - - 56.0 17.1 untested

GHD 12561524-RPT-7 - T2.1 - MECP Well Summary.xlsx



Table 3.1

Summary of Groundwater Elevations
2021 Operations and Monitoring Report

Brooks Road Landfill Site
Haldimand County, Ontario

Page 1 of 2

Survey Ground Top of Riser Completion Bottom of 
Well No. Dates Northing Easting Elevation Elevation Stickup Date Borehole Screened Media Abandonment Date

(m) (m) (mAMSL) (mAMSL) (m) (m) from to from to
Shallow Overburden
OW1B-85 - 595606.953 4757870.701 199.23 199.96 0.73 9/12/1985 18 1.6 4.55 197.63 194.68 Clay 3-Nov-2006
OW2B-85 (2) 595429.391 4757892.585 199.83 200.55 0.72 9/12/1985 16.76 1.7 4.6 198.13 195.23 Silt, Clay 9-Oct-2001
OW3B-85 - 595468.553 4758080.732 199.43 200.31 0.88 9/13/1985 16.76 1.2 3.8 198.23 195.63 Clay, Shale 30-Nov-2006
OW4B-91 (3) 595402.449 4757916.627 201.33 202.00 0.67 4/17/1991 3.96 1.75 3.96 199.58 197.37 Clay 27-May-2007
OW5C-91 - 200.33 201.09 0.76 4/18/1991 4.57 1.7 5.63 198.63 194.70 Clay 27-Nov-2006
OW6B-92 (3) 595522.911 4757919.192 199.96 200.73 0.77 3/27/1992 6.1 5 4.56 6.1 195.40 193.86 Clay 26-May-2007
OW7B-92 (2) (3) 595749.031 4757985.204 200.01 200.82 0.81 3/30/1992 6.86 5.32 6.86 194.69 193.15 Clay 9-Oct-2001
OW8B-92 (3) 595502.139 4757809.561 199.29 199.79 0.50 4/1/1992 6.71 5.17 6.71 194.12 192.58 Clay 23-Apr-2007
OW9B-92 - 595643.262 4758094.778 200.27 200.92 0.65 4/2/1992 6.71 5.17 6.71 195.10 193.56 Clay 29-Nov-2006
MW2C-01 (1) 595780.913 4758013.629 200.35 201.09 0.74 10/16/2001 11.89 10.06 11.58 190.29 188.77 Silt, Clay
MW2B-01 - 595773.743 4758023.990 200.35 201.09 0.74 10/5/2021 15.54 3.66 6.7 196.69 193.65 Silt, Clay 23-May-2007
MW1B-01 - 595378.111 4757997.375 198.68 199.40 0.72 10/18/2001 6.1 2.75 5.79 195.93 192.89 Silt, Clay 3-May-2007
MW1-03 (1) 595391.323 4757898.703 199.40 200.19 0.79 9/16/2003 5.79 1.22 5.79 198.18 193.61 Gravel, Silt, Clayey Silt
MW2-03 (1) 595386.222 4757912.373 199.44 200.27 0.82 9/16/2003 5.79 1.22 5.79 198.22 193.65 Silt,Silt with Clay, Clayey Silt
MW3-03 (1) 595383.216 4757923.973 199.30 200.20 0.90 9/16/2003 5.79 1.22 5.79 198.08 193.51 Silt, Clayey Silt
OW8B-06 (3) 595444.147 4757780.062 198.29 199.33 1.04 11/21/2006 5.03 1.98 5.03 196.31 193.26 Clay, Clay with Silt
OW1B-06 (3) 595621.421 4757861.063 199.47 200.35 0.88 11/23/2006 5.33 2.29 5.33 197.18 194.14 Clay with Silt
OW5B-06 (3) 595676.497 4757898.797 198.72 199.67 0.94 11/27/2006 4.72 1.6 4.65 197.12 194.07 Clay with Silt, Clay
OW9B-06 (4) 595634.398 4758113.526 199.88 201.18 1.30 11/29/2006 5.79 2.74 5.79 197.14 194.09 Clay, Clay with Gravel
OW3B-07 (4) 595489.133 4758114.831 199.18 200.05 0.87 5/2/2007 3.96 0.91 3.6 198.27 195.58 Gravelly Silt Loam, Clay with Silt and Sand, Clay 7-Jun-2013
MW1B-07 (4) 595360.935 4758112.199 199.65 200.73 1.08 5/7/2007 4.27 1.22 4.27 198.43 195.38 Silt Loam, Silty Clay 27-Jun-2013
MW2B-07 (4) 595779.784 4758012.944 200.50 201.46 0.96 6/4/2007 3.96 0.91 3.96 199.59 196.54 Silt, Clay
MW6B-07 (6) 595462.136 4757654.108 198.65 199.43 0.78 11/20/2007 3.96 0.91 3.96 197.74 194.69 Clayey Silt and Sand, Clayey Silt
MW5B-09 (6) 595663.795 4757744.794 198.65 199.51 0.86 6/22/2009 6.02 1.22 6.02 197.43 192.63 Clay and Silt with Sand, Clayey Silt
OW3B-13 (7) 595488.361 4758159.297 200.50 201.22 0.72 6/7/2013 3.96 0.91 3.96 199.59 196.54 Clay with Silt
MW1B-13 (7) 595334.711 4758159.539 199.70 200.50 0.79 6/17/2013 3.96 0.91 3.96 198.79 195.74 Silty Clay
MW10B-18 (13) 595417.718 4757904.401 201.09 201.99 0.90 6/27/2018 8.08 5.03 8.08 196.06 193.01 Silty Clay, Clay
MW12B-19 (14) 595764.307 4757880.692 199.70 200.55 0.84 8/26/2019 6.1 3.05 6.1 196.65 193.60 Clay
MW11B-19 (14) 595573.643 4757825.553 203.02 203.69 0.67 8/29/2019 11.28 8.23 11.28 194.79 191.74 Clay
MW13B-22 ns 595564.914 4758156.950 - - ~0.6 4/19/2022 7.62 4.57 7.62 - - Clay
MW14B-22 ns 595722.455 4758156.125 - - ~0.6 4/21/2022 7.62 4.57 7.62 - - Clay

Basal Overburden / Shallow Bedrock
OW1A-85 595606.953 4757870.701 199.23 199.92 0.69 9/12/1985 18 17.3 18 181.93 181.23 Gravel, Shale 3-Nov-2006
OW2A-85 (2) 595428.886 4757892.476 199.82 200.55 0.73 9/12/1985 16.76 15.6 16.76 184.22 183.06 Gravel, Shale 9-Oct-2001
OW3A-85 - 595468.522 4758080.781 199.43 200.24 0.81 9/13/1985 16.76 15.6 16.76 183.83 182.67 Clay, Shale 30-Nov-2006
OW5B-91 - 595680.805 4757917.933 200.33 200.93 0.60 4/17/1991 18.45 17.75 18.45 182.58 181.88 Clay, Gravel 27-Nov-2006
OW5A-91 - 595681.950 4757915.313 200.33 200.98 0.65 4/19/1991 21.03 20.2 21.03 180.13 179.30 Shale 27-Nov-2006
OW6A-92 - 595521.128 4757918.386 199.96 200.67 0.70 3/27/1992 18.44 16.9 18.44 183.06 181.52 Sand, Shale 26-May-2007
OW7A-92 (2) 595747.956 4757986.525 200.08 200.80 0.72 3/30/1992 16.99 15.45 16.99 184.63 183.09 Sand, Shale 9-Oct-2001
OW8A-92 - 595502.606 4757807.877 199.29 199.80 0.51 3/31/1992 18.49 16.95 18.49 182.34 180.80 Sand, Shale 24-Apr-2007
OW9A-92 - 595644.984 4758096.002 200.27 201.00 0.73 4/2/1992 15.82 14.1 15.82 186.17 184.45 Sand, Shale 29-Nov-2006
MW2A-01 (1) 595781.173 4758011.818 200.35 201.19 0.85 10/16/2001 19.2 16.15 19.2 184.20 181.15 Shale
MW1A-01 - 595378.174 4757996.875 198.68 199.40 0.73 10/17/2001 15.85 12.8 15.85 185.88 182.83 Silt, Clay, Gravel, Shale 4-May-2007
OW8A-06 (3) 595444.871 4757778.658 198.29 199.33 1.05 11/21/2006 17.98 14.94 17.98 183.35 180.31 Clay, Gravelly Sand, Shale
OW1A-06 (3) 595622.395 4757859.863 199.47 200.24 0.77 11/23/2006 19.35 16.31 19.35 183.16 180.12 Clay with Silt, Sand with Gravel with Fines, Shale
OW5A-06 (3) 595676.669 4757897.435 198.72 199.72 1.00 11/27/2006 17.98 14.78 17.83 183.94 180.89 Clay, Sand with Gravel, Shale
OW9A-06 (4) 595633.238 4758113.303 199.88 201.08 1.21 11/29/2006 19.05 16 19.05 183.88 180.83 Cobble with Boulder, Sand, Gravel, Shale
MW1A-07 (4) 595359.739 4758112.291 199.72 200.72 1.00 5/7/2007 17.68 14.63 17.68 185.09 182.04 Clay, Silt, Sand and Gravel, Bedrock 27-Jun-2013
MW6A-07 (6) 595461.535 4757655.105 198.57 199.39 0.81 11/20/2007 17.37 14.33 17.37 184.24 181.20 Clay and Silt with Sand, Clayey Gravel with Sand, 
MW5A-09 (6) 595663.346 4757746.298 198.53 199.39 0.86 6/22/2009 17.78 14.73 17.78 183.80 180.75 Clay and Silt, Sand and Gravel
MW4A-09 (6) 595395.907 4757884.615 199.25 200.15 0.90 6/23/2009 16 12.95 16 186.30 183.25 Clay and Silt, Gravel with Sand, Bedrock
OW3A-13 (7) 595487.106 4758159.041 200.51 201.23 0.72 6/7/2013 19.2 16.15 19.2 184.36 181.31 Clay with Sand and Gravel
OW4A-91 (2) 595404.518 4757908.903 200.85 201.91 1.06 6/7/2013 17.62 16.55 17.62 184.30 183.23 Clay 19-Oct-2001 / ~2005
MW1A-13 (7) 595333.078 4758158.933 199.64 200.42 0.78 6/27/2013 18.14 15.09 16.61 184.55 183.03 Silt with Sand
MW10A-18 (13) 595416.842 4757905.591 201.13 202.04 0.91 6/27/2018 19.08 16.03 19.08 185.10 182.05 Clay, Silt/Sand, Bedrock
MW12A-19 (14) 595762.712 4757879.316 199.76 200.60 0.84 8/26/2019 18.29 15.24 18.29 184.52 181.47 Silty Gravelly Sand, Dolostone
MW11A-19 (14) 595575.180 4757825.979 203.00 203.76 0.76 8/29/2019 21.34 19.2 22.25 183.80 180.75 Clay, Silty Gravally Sand, Dolostone
MW13A-22 ns 595564.914 4758156.950 - - ~0.6 4/19/2022 17.98 14.94 17.98 - - Basal Till, Bedrock
MW14A-22 ns 595722.455 4758156.125 - - ~0.6 4/19/2022 16.76 13.72 16.76 - - Basal Till, Bedrock

Screened Interval
(mBGS) (mAMSL)
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Table 3.1

Summary of Groundwater Elevations
2021 Operations and Monitoring Report

Brooks Road Landfill Site
Haldimand County, Ontario

Page 2 of 2

Survey Ground Top of Riser Completion Bottom of 
Well No. Dates Northing Easting Elevation Elevation Stickup Date Borehole Screened Media Abandonment Date

Screened Interval
(mBGS) (mAMSL)

Residential
OW3A-07 (4) 595488.276 4758115.859 199.23 200.14 0.91 5/1/2007 16.46 14.48 17.53 184.75 181.70 Clay with Silt, Sandy Gravel, Bedrock 7-Jun-2013

Bedrock Wells (shallow and deep)
MW1D-07 (4)(15) 595361.315 4758110.831 199.72 201.21 1.49 5/14/2007 30.68 23.77 26.21 175.95 173.51 Dolostone-Shale Bedrock
MW1S-07 (4)(15) 595362.099 4758109.785 199.65 201.11 1.46 5/17/2007 21.54 20.02 21.54 179.63 178.11 Dolostone-Shale Bedrock
MW2D-07 (4) 595779.620 4758011.175 200.63 201.16 0.53 5/29/2007 28.96 27.43 28.96 173.20 171.67 Dolostone-Shale Bedrock
MW2S-07 (4) 595779.271 4758015.691 200.49 201.13 0.64 6/1/2007 22.86 21.34 22.86 179.15 177.63 Dolostone-Shale Bedrock
OW8D-07 (5) 595449.144 4757771.695 198.98 199.32 0.34 6/14/2007 30.48 28.96 30.48 170.02 168.50 Dolostone-Shale Bedrock
OW8S-07 (5) 595447.532 4757772.604 198.98 199.67 0.69 6/19/2007 23.01 21.49 23.01 177.49 175.97 Dolostone-Shale Bedrock

Leachate Well
LW1-17 (10) - - 208.45 211.61 3.16 10/10/2017 14.63 3.96 14.63 204.49 193.82 Landfill Material
LW1-92 595437.286 4757940.393 201.17 201.18 0.01 4/2/1992 10.82 7.74 10.82 193.43 190.35 Landfill Material unknown
LW2-92 595508.886 4757951.155 200.63 201.45 0.82 4/3/1992 7.01 3.93 7.01 196.7 193.62 Landfill Material unknown

Notes:

All units in meters above mean sea level (m AMSL)
mBTOR Metres Below Top Of Riser

(1) Surveyed on February 18, 2005
(2) Surveyed on May 1, 2001
(3) Surveyed on January 9, 2007
(4) Surveyed on June 13, 2007
(5) Surveyed on July 26, 2007
(6) Surveyed on March 31, 2010
(7) Surveyed on July 17, 2013
(8) Water level not considered reliable, monitoring well replaced
(9) Water level elevation obtained from others and considered unreliable
(10) Surveyed in February 2020
(11) Leachate well also measured by BRE on December 12, 2017
(12) Monitoring Wells MW5A-09 and MW5B-09 were accessed and measured on December 27, 2017
(13) surveyed on July 26, 2018
(14) surveyed on December 17, 2019
(15) risers adjusted in August 2019
NM Not Measured
NS Not Surveyed
- Data Note Available

GHD 12561524-RPT-7 - T3.1 - Well Completion Details.xlsx



Table 3.2

Bedrock Elevation Summary
Hydrogeologic Assessment - Landfill Expansion

Brooks Road Landfill
2270386 Ontario Limited

Page 1 of 1

Ground Top of Riser
Well No. Northing Easting Elevation Elevation

(mAMSL) (mAMSL) (mBGS) (mAMSL)

Basal Overburden / Shallow Bedrock
MW2A-01 595781.173 4758011.818 200.35 201.19 15.24 185.11
OW1A-06 595622.395 4757859.863 199.47 200.24 18.67 180.8
OW5A-06 595676.669 4757897.435 198.72 199.72 17.98 182.87
OW8A-06 595444.871 4757778.658 198.29 199.33 16.16 182.13
OW9A-06 595633.238 4758113.303 199.88 201.08 17.49 182.39
MW1A-07 595359.739 4758112.291 199.72 200.72 17.68 182.04
MW6A-07 595461.535 4757655.105 198.57 199.39 16.26 182.31
MW4A-09 595395.907 4757884.615 199.25 200.15 15.49 183.76
MW5A-09 595663.346 4757746.298 198.53 199.39 17.78 180.75
MW1A-13 595333.078 4758158.933 199.64 200.42 17.07 182.57
OW3A-13 595487.106 4758159.041 200.51 201.23 17.98 182.53
MW10A-18 595416.842 4757905.591 201.13 202.04 19.05 182.08
MW11A-19 595575.180 4757825.979 203.00 203.76 20.42 182.58
MW12A-19 595762.712 4757879.316 199.76 200.60 17.37 182.39
MW13A-22 595564.914 4758156.950 ~201.5 - 16.764 184.74
MW14A-22 595722.455 4758156.125 ~201 - 14.0208 186.98

Residential
OW3A-07 595488.276 4758115.859 199.23 200.14 16.449 182.78

Bedrock Wells (shallow and deep)
MW1S-07 595362.099 4758109.785 199.65 201.11 16.46 183.19
MW2S-07 595779.271 4758015.691 200.49 201.13 14.94 185.55
MW1D-07 595361.315 4758110.831 199.72 201.21 16.76 182.96
MW2D-07 595779.620 4758011.175 200.63 201.16 14.93 185.7
OW8S-07 595447.532 4757772.604 198.98 199.67 17.68 181.30
OW8D-07 595449.144 4757771.695 198.98 199.32 17.68 181.30

Bedrock
Elevation

GHD 12561524 (7)
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Geologic Hydraulic Conductivity Estimates
Unit (cm/sec) Method Source

Vertical
Estimate/ Range Geometric

Mean

Refuse 6.60E-03 In-situ field testing HPE, 1992

Silty Clay 4.00E-08 Grain size analysis CRA
(weathered) 2.00E-07 - 1.70E-05 2.30E-06 In-situ field testing HPE, 1992

2.20E-06 Pressure packer tests van der Kamp, 1985
4.15E-05 Horslev van der Kamp, 1985

1.29E-07 - 2.02E-07 1.75E-07 Grain size analysis HPE, 1992
1.43E-08 Estimation HPE, 1992

Silty Clay 6.30E-08 - 1.20E-07 Grain size analysis CRA
(unweathered) 4.50E-07 Single well response CRA
(unfractured) 1.43E-08 2.32E-07 Laboratory test HPE, 1992

1.37E-08 Laboratory test HPE, 1992
2.00E-08 Other landfills in Jagger Hims Ltd

Haldimand Clay Plain

Silty Sand Till/ Basal Overburden/ 1.00E-05 - 1.00E-04 5.50E-05 Grain size analysis CRA
Shallow Bedrock Shallow Bedrock Aquifer 3.20E-05 Grain size analysis CRA

7.39E-06 - 2.89E-03 1.40E-04 Field testing HPE, 1992
1.00E-04 Laboratory test HPE, 1992

Note: 2.30E-06   Selected  hydraulic conductivity for the corresponding geological unit

(13 to 20 m bgs)

Silty Clay Aquitard
(6 to 13 m bgs)

1.2E-03 - 1.2E-02Water Table Aquifer
(0 to 10 m bgs)

Water Table Unit
(0 to 5 m bgs)

Horizontal

Table 3.3

Summary of Hydraulic Conductivity Estimates
Hydrogeologic Assessment - Landfill Expansion

2270386 Ontario Limited
Brooks Road Landfill

Aquifer and

Depth Interval
Approximate

GHD 12561524 (7)



Table 4.1

List of Ontario Oil Gas Records within the Study Area 
Hydrogeology Assessment

 Brooks Road Landfill
Brooks Road, Cayuga, Ontario

Page 1 of 1

LICENCE 
NUMBER WELL NAME OPERATOR WELL TYPE WELL MODE TVD TD DATE PLUG DATE
F019425 Pt. Colborne‐Welland Gas Co. ‐ J. Kozak #1, North Cayuga  ‐ 22 ‐ INTR Port Colborne ‐ Welland Natural Gas & Oil Co. Ltd. Gas Show Abandoned Well 210.62 21‐Nov‐1947 21‐Nov‐1947
F019426 W.C. Patterson ‐ Miss Doyle, North Cayuga  ‐ 22 ‐ INTR W. C. Patterson Gas Co. Ltd. Dry Hole Abandoned Well 214.58 26‐Nov‐1927
F019435 P.C. Welland Gas Co ‐ C. Bunn #1, North Cayuga  ‐ 23 ‐ INTR Port Colborne ‐ Welland Natural Gas & Oil Co. Ltd. Natural Gas Well Unknown 207.57 30‐Apr‐1943
F019436 Pt. Col‐Welland Gas Co ‐ C. Bunn #2, North Cayuga 1 ‐ 23 ‐ INTR Port Colborne ‐ Welland Natural Gas & Oil Co. Ltd. Natural Gas Well Abandoned Well 210.31 17‐Jun‐1943 3‐Feb‐1960
F019437 Pt. C. ‐Welland Gas Co ‐ C. Bunn #3, North Cayuga  ‐ 23 ‐ INTR Port Colborne ‐ Welland Natural Gas & Oil Co. Ltd. Natural Gas Well Abandoned Well 229.51 28‐Aug‐1943 23‐Jul‐1954
F019438 Dom Nat Gas Co ‐ Wm Bunn #1, North Cayuga  ‐ 23 ‐ INTR Dominion Natural Gas Co., Ltd. Dry Hole Abandoned Well 213.97 5‐Apr‐1928 9‐Apr‐1928
F019439 Haldimand Gas Synd ‐ W.R. Slack #2, North Cayuga  ‐ 23 ‐ INTR Haldimand Natural Gas Syndicate Natural Gas Well Unknown 211.84 21‐Dec‐1957
F019478 W.C. Patterson ‐ W.A. Oster #1, North Cayuga  ‐ 24 ‐ INTR W. C. Patterson Gas Co. Ltd. Natural Gas Well Unknown 219.76
F019479 W.C. Patterson ‐ W.A. Oster #2, North Cayuga  ‐ 24 ‐ INTR W. C. Patterson Gas Co. Ltd. Natural Gas Well Unknown 224.33 31‐Jan‐1929
F019480 Union Gas Co of Canada ‐ W.A. Oster #3, North Cayuga  ‐ 24 ‐ INTR Union Gas Limited Gas Show Abandoned Well 217.93 28‐Nov‐1938 8‐Nov‐1938
F019481 Pt Col.‐Welland Gas Co ‐ C. Bunn #4, North Cayuga  ‐ 24 ‐ INTR Port Colborne ‐ Welland Natural Gas & Oil Co. Ltd. Natural Gas Well Abandoned Well 211.53 9‐Oct‐1943 30‐Jun‐1964
F019482 Pt. Col ‐ Welland Gas Co Ltd. ‐ C. Bunn #5, North Cayuga  ‐ 24 ‐ INTR Port Colborne ‐ Welland Natural Gas & Oil Co. Ltd. Natural Gas Well Unknown 207.87 24‐Nov‐1943
F019509 W.C. Patterson ‐ J. Badger, North Cayuga  ‐ 25 ‐ INTR W. C. Patterson Gas Co. Ltd. Natural Gas Well Unknown 219.15 19‐Mar‐1929
F019511 Pt. Col‐Welland Gas & Oil Co ‐ J. Ferguson #1, North Cayuga  ‐ 25 ‐ INTR Port Colborne ‐ Welland Natural Gas & Oil Co. Ltd. Gas Show Abandoned Well 213.66 20‐Jan‐1948 20‐Jan‐1948
F019516 Dom Nat Gas Co ‐ A.& W. Geddes #2, North Cayuga  ‐ 26 ‐ INTR Dominion Natural Gas Co., Ltd. Natural Gas Well Abandoned Well 213.66 4‐Oct‐1929 25‐Aug‐1964
F019517 Dom Nat Gas Co ‐ A.&W. Geddes #3, North Cayuga  ‐ 26 ‐ INTR Dominion Natural Gas Co., Ltd. Dry Hole Abandoned Well 210.01 24‐Oct‐1929 25‐Oct‐1929
F019520 Dom Nat Gas Co ‐ W.B. Hamilton #2, North Cayuga  ‐ 26 ‐ INTR Dominion Natural Gas Co., Ltd. Natural Gas Well Abandoned Well 215.80 20‐May‐1929 12‐Mar‐1935
T002154 Haldimand Gas No. 477, North Cayuga  ‐ 22 ‐ INTR Haldimand Gas & Oil Wells Ltd. Natural Gas Well Abandoned Well 214.58 13‐Dec‐1965 24‐Jul‐1974
T002163 Haldimand Gas No. 481, North Cayuga  ‐ 22 ‐ INTR Haldimand Gas & Oil Wells Ltd. Natural Gas Well Abandoned Well 214.27 1‐Aug‐1966 4‐Aug‐1971
T002399 Haldimand Gas No. 489, North Cayuga  ‐ 23 ‐ INTR Haldimand Gas & Oil Wells Ltd. Natural Gas Well Unknown 213.66 13‐Oct‐1967
T002428 Haldimand Gas No. 491, North Cayuga  ‐ 24 ‐ INTR Haldimand Gas & Oil Wells Ltd. Gas Show Abandoned Well 215.80 7‐May‐1968 16‐Jul‐1968
T002543 Haldimand Gas No. 494, North Cayuga  ‐ 25 ‐ INTR Haldimand Gas & Oil Wells Ltd. Natural Gas Well Abandoned Well 213.66 30‐Aug‐1968 10‐Jun‐1975
T002590 Haldiamnd Gas No. 496, North Cayuga  ‐ 25 ‐ INTR Haldimand Gas & Oil Wells Ltd. Natural Gas Well Abandoned Well 210.62 24‐Oct‐1968 9‐Jun‐1975

Notes:
TVD Total Vertical Depth
TD Date Date total depth reached

GHD 12561524 (1)



Table 6.3

Horizontal Model Results
Hydrogeologic Assessment - Landfill Expansion

Brooks Road Landfill
2270386 Ontario Limited

Page 1 of 1

Horizontal Flux into Landfill 
Footprint (440 L/day per unit 

width)

Basal Till 
Overburden/Shallow 

Bedrock Aquifer 
RUC(6)

Maximum Units Upgradient Width = 365 m
L/day 161,000

Chloride mg/L 15.7 1130 192.5 mg/day 2,527,700 19.88 9.7 250 AO 133
Boron mg/L 0.527 10.1 1.32 mg/day 84,847 0.55 2.4 5 IMAC 1.65
Fluorene ug/L ND(0.02) 0.544 0.07 ug/day 1,610 0.01 6.2 30 Table 2 30
Phenanthrene ug/L ND(0.02) 0.492 0.06 ug/day 1,610 0.01 5.6 1.0 Table 2 0.5
Benzene ug/L ND(0.5) 4.27 0.40 ug/day 40,250 0.25 1.6 0.001 MAC 0.25
Vinyl chloride ug/L ND(0.5) 0.76 0.11 ug/day 40,250 0.25 0.4 0.001 MAC 0.25

Average: 4

Notes:
(1) Average median background concentrations are based on groundwater quality reported at wells MW1S-13, OW3A-13, and OW9A-06 between 2017 and 2021.
(2) Maximum reported concentrations in leachate from 2017 and 2021 are used.
(3) Taken from the vertical model
(4) Where a parameter was analyzed for but was not detected at or above the Method Detection Limit, a value of 1/2 of the lowest MDL was assumed.
(5) Ontario Drinking Water Standards (ODWS), June 2003; revised June 2006, as amended, prepared by the MECP.  Where no ODWS criteria exists, the RUC values 

were developed using Table 2 of the Soil, Groundwater and Sediment Standards for Use Under Part XV.I of the Environmental Protection Act, dated April 15, 2011.
(6)    A value of zero was used to calculate the RUC for PAHs and VOCs.
RUC Reasonable Use Criteria
Bold Concentration exceeds ODWS and RUC.

750,641
5,164

246
1,548
417

277

Parameters

Leachate 
Concentrations 
(2017-2021)(2)

Contaminant Masses & Source Volumes
Basal Till Overburden/Shallow Bedrock Aquifer

Total Area = 71,461 m2

Predicted Peak 
Concentration 

through base of 
Native Clay (3)

Average Median Basal Till 
Overburden/Shallow 

Bedrock
(MW1A-13, OW3A-13, 

OW9A-06)(1)(4)

Vertical Infiltration of Contaminant Mass 
(Landfill->Shallow Aquifer->Aquitard->

Basil Till/Shallow Bedrock Aquifer
(0.02 m/day per unit area)

ODWS or Table 2 
Values(5)

Final Forecasted 
Groundwater 

Concentrations at the 
Downgradient 

Property Boundary 
Basal Till 

Overburden/Shallow 
Bedrock Aquifer

Reduction in 
Concentrations (peak 
concentrations / final 

forecasted 
concentrations)

3,900
Contaminant Masses

GHD 12561524 (7)



Table 7.1A

Proposed Monitoring Program
Hydrogeologic Assessment - Landfill Expansion

Brooks Road Landfill
2270386 Ontario Limited

Page 1 of 1

Location March May August November
OW1A-06 B A
OW1B-06 B A
OW3A-13 B A
OW3B-13 B A
OW5A-06 B A
OW5B-06 B A
OW8A-06 B A
OW8B-06 B A
OW8D-07 (Gypsum Mine) B WL-only
OW8S-07 (Gypsum Mine) B WL-only
OW9A-06 B A
OW9B-06 B A
MW1-03 WL-only WL-only
MW1A-13 B A
MW1B-13 B A
MW1D-07 (Gypsum Mine) B WL-only
MW1S-07 (Gypsum Mine) B WL-only
MW2-03 WL-only WL-only
MW2A-01 B A  
MW2B-07 B A  
MW2C-01
MW2D-07 (Gypsum Mine) B WL-only
MW2S-07 (Gypsum Mine) B WL-only
MW3-03 WL-only WL-only
MW4A-09 WL-only WL-only
MW5A-09 B A  
MW5B-09 B A  
MW6A-07 B A  
MW6B-07 B A  
MW10A-18 B A  
MW10B-18 B A  
MW11A-19 B A  
MW11B-19 B A  
MW12A-19 B A  
MW12B-19 B A  
MW13A-22 B A  
MW13B-22 B A  
MW14A-22 B A  
MW14B-22 B A  
SW1 C B C B
SW2 C B C B
SW3 C B C B
SW4 C B C B
SW5 C B C B
SW6 C B C B
SW7 C B C B
SW8 C B C B
SW9 C B C B
SWMS Pond 3 D D D D

LCS Leachate Collection System WL-only B WL-only WL-only
LW LW1-17 WL-only WL-only WL-only WL-only

Groundwater Duplicate B A
Surface Water Duplicate C B C B
Field Blank C B C B

Notes:
(1) Groundwater levels will be measured at all monitoring wells during the May and November sampling events
(2) Surface water levels and flows will be measured during all surface water sampling events at all surface water locations
(3) List E - Trigger Parameter samples are collected and reviewed prior to discharging water from the SWMS Pond
Refer to Table 2 for the list of parameters
List A - indicator parameters (groundwater)
List B - inorganic chemistry, metals, PAHs, VOCs
List C - indicator parameters (surface water)
List D - TDS Pond Parameters
List E - Effluent Discharge Parameters
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Table 7.1B

Proposed Monitoring Program
Parameter Lists

Hydrogeologic Assessment - Landfill Expansion
Brooks Road Landfill

2270386 Ontario Limited

Page 1 of 1

List (s) Analytical 
Group Analytical Parameters

A
Indicator 

Parameters 
(groundwater)

alkalinity, ammonia, barium, boron, calcium, chloride, conductivity, iron, magnesium, nitrate, pH, sodium, TDS, sulphate, COD, DOC, turbidity

B Inorganic 
Chemistry

alkalinity, ammonia, hardness, nitrate, nitrite, TKN, chloride, sulfate, DOC, TDS, suspended solids, phenol, BOD5, COD, pH, total phosphorus, 
conductivity, turbidity

B Metals arsenic, barium, beryllium, boron, cadmium, total chromium, copper, iron, lead, magnesium, manganese, mercury, silver, sodium, zinc, vanadium, 
thallium, molybdenum, cobalt, nickel, potassium, calcium, aluminum

B PAHs
naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(j)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene, 
benzo(ghi)perylene

B VOCs

chloromethane, vinyl chloride, bromomethane, chloroethane, trichlorofluoromethane, acetone, 1,1-dichloroethene, dichloromethane, trans-1,2-
dichloroethene, methyl-t-butyl ether, 1,1-dichloroethane, methyl ethyl ketone, cis-1,2-dichloroethene, chloroform, 1,2-dichloroethane, 1,1,1-
trichloroethane, carbon tetrachloride, benzene, 1,2-dichloropropane, trichloroethene, bromodichloromethane, cis-1,3-dichloropropene, methyl isobutyl 
ketone, trans-1,3-dichloropropene, 1,1,2-trichloroethane, toluene, 2-hexanone, dibromochloromethane, 1,2-dibromoethane, tetrachloroethene, 1,1,1,2-
tetrachloroethane, chlorobenzene, ethylbenzene, m,p,o-xylenes, bromoform, styrene, 1,1,2,2-tetrachloroethane, 1,3-dichlorobenzene, 1,4-
dichlorobenzene, 1,2-dichlorobenzene

C
Indicator 

Parameters 
(surface water)

alkalinity, ammonia, chloride, conductivity, iron, nitrate, nitrite, TKN, pH, total phosphorus, TDS, suspended solids, sulphate, BOD5, COD, phenol, 
turbidity, temperature (field), and dissolved oxygen (field)

D PSWMS Pond 
Parameters

General Chemistry:  alkalinity, conductivity, hardness, pH, chloride, sulphate, nitrite, nitrate, ammonia, TSS, TDS, COD, total phosphorus, TKN, 
BOD5, phenols
Metals:  arsenic, barium, boron, cadmium, chromium, copper, iron, lead, mercury, zinc
Organics: ethylbenzene, naphthalene, benzo(a)pyrene
Field Parameters: conductivity, dissolved oxygen, pH, temperature

E
PSWMS Pond 

Trigger 
Parameters

TSS, pH, un-ionized ammonia, iron, total phosphorus, zinc, boron, toluene, fluorene, napthalene
Field Parameters: conductivity, dissolved oxygen, pH, temperature
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Content Copy Of Original 
Ministry of the Environment, Conservation and Parks

Ministère de l’Environnement, de la Protection de la nature et des Parcs

AMENDED ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER 7323-C6EJUM

Issue Date: September 24, 2021

2270386 Ontario Limited
162 Cumberland Street
Toronto, Ontario
M5R 3N5

Site Location:Brooks Road Landfill Site
160 Brooks Rd North, Cayuga, Haldimand County,  Ontario.

You have applied under section 20.2 of Part II.1 of the Environmental Protection Act , 
R.S.O. 1990, c. E. 19 (Environmental Protection Act) for approval of:

one (1) landfill site, having a capacity of 1,045,065 cubic metres (including waste 
and daily cover), a maximum fill rate of 250,000 tonnes per year and 1,000 tonnes 
per day;

•

one (1) leachate treatment system, having a rated capacity of 200 cubic metres 
per day, complete with a leachate collection sump, a raw leachate primary settling 
tank, an aeration system and above-grade treated effluent storage tanks;

•

all in accordance with the supporting information listed in Schedule A.

For the purpose of this environmental compliance approval, the following definitions 
apply:

"Acoustic Assessment Report" means the report, prepared in accordance with 
Publication NPC-233 submitted in support of the application, that documents all 
sources of noise emissions and Noise Control Measures present at the Facility. 
"Acoustic Assessment Report" also means the Acoustic Assessment Report 
prepared by GHD, dated September 7, 2021 and signed by Michael Masschaele;

1. 

"Approval" means this Environmental Compliance Approval, including the 
application and supporting documentation listed above;

2. 

"Company" means 2270386 Ontario Limited, that is responsible for the 
construction or operation of the Facility and includes any successors and assigns;

3. 

"District Manager" means the District Manager of the appropriate local district 
office of the Ministry, where the Facility is geographically located;

4. 



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

5. 

"Equipment" means all the equipment, described in the Company's application, 
this Approval and in the supporting documentation submitted with the application, 
to the extent approved by this Approval;

6. 

"ESDM report" means the Emission Summary and Dispersion Modelling Report 
which was prepared in accordance with section 26 of O. Reg. 419/05 and the 
Procedure Document by GHD and dated June 11, 2021, submitted in support of 
the application, and includes any changes to the report made up to the date of 
issuance of this Approval;

7. 

"Facility" means the entire operation located on the property where the Equipment 
is located;

8. 

"Manual" means a document or a set of documents that provide written 
instructions to staff of the Company;

9. 

"Ministry" means  the ministry of the government of Ontario responsible for the 
EPA and includes all officials, employees or other persons acting on its behalf;

10. 

"Noise Control Measures" means measures to reduce the noise emissions from 
the Facility and/or Equipment including, but not limited to, silencers, acoustic 
louvres, enclosures, absorptive treatment, plenums and barriers;

11. 

"Noise Guidelines for Landfill Sites" means the Ministry draft publication "Noise 
Guidelines for Landfill Sites", October 1998, as amended;

12. 

"Odour Management Plan" means the Odour Management Plan, Brooks Road 
Landfill Site, Haldimand County, prepared by GHD, dated June 11, 2021 that 
includes mitigation measures to minimize off-Site odour impacts, and if 
appropriate, a trigger mechanism and contingency plan;

13. 

"Publication NPC-233" means the Ministry Publication NPC-233, "Information to 
be Submitted for Approval of Stationary Sources of Sound", October, 1995;

14. 

"Publication NPC-300" means the Ministry Publication NPC-300, “Environmental 
Noise Guideline, Stationary and Transportation Sources – Approval and Planning, 
Publication NPC-300”, August 2013, as amended;

15. 

“Site" means the entire waste disposal site, including the buffer lands, at the 
Brooks Road Landfill Site, Lot 24, Concession 1 North, Haldimand County; and

16. 

"Truck(s)" means trucks carrying waste for disposal at the Facility.17. 

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



TERMS AND CONDITIONS

OPERATION AND MAINTENANCE
The Company shall prepare, not later than three (3) months from the date of 
this Approval, implement and continue to update as necessary, a Manual 
outlining the operating procedures and maintenance programs for the 
Equipment/Facility, which shall specify as a minimum:

routine operating and maintenance procedures in accordance with good 
engineering practices;

a. 

emergency procedures;b. 

frequency of inspections and scheduled preventative maintenance;c. 

procedures to prevent upset conditions;d. 

all appropriate measures to prevent/minimize fugitive particulate matter, 
noise and odorous emissions from all potential sources at the Site; and

e. 

procedures for record keeping activities relating to the operation and 
maintenance programs.

f. 

1. 

The Company shall ensure that the Facility/Equipment is properly operated 
and maintained at all times and in accordance with this Approval, the 
operating procedures and maintenance Manual, and the Odour Management 
Plan.

2. 

1. 

ODOUR MANAGEMENT PLAN
The Company shall forthwith implement the Odour Management Plan and 
continue to review and update as necessary and in consultation with the 
District Manager as applicable.

1. 

 If there is any odour complaint, or significant odour is detected during daily 
inspection, and the odour is confirmed to originate from the Site, mitigation 
measures shall be implemented immediately in accordance with the Odour 
Management Plan.

2. 

If odour causes adverse off-site impacts that are not mitigated through 
implementation of odour mitigation measures according to the Odour 
Management Plan, the Company shall, upon written notification from the 
District Manager, conduct an investigation into the cause as to why the 
impacts were not mitigated and submit to the District Manager within the time 
frame identified in the notice, an assessment of the issues and the need for 
implementation of contingency actions in accordance with the Odour 
Management Plan.

3. 

If the Ministry deems the odour mitigation measures taken as per Condition 4. 

2. 



2.3 to be unsuitable, insufficient or ineffective, the District Manager may 
direct the Company, in writing, to propose further measures to address the 
noted failure, upset or malfunction, which may include requiring a reduction in 
the receipt of waste, cessation of the receipt of waste, removal and disposal 
of waste from the waste diversion area, the removal of leachate from the Site 
as well as, making repairs or modifications to equipment or processes. Such 
measures shall be implemented by the Company upon approval by the 
District Manager.

If the cessation of the receipt of waste is required, as determined by 
Condition 2.4, no waste shall be received at the Site until the District 
Manager is satisfied that odour impacts have been adequately mitigated.

5. 

The Company shall prepare and maintain an annual summary of the actions 
taken and achievements made under the Odour Management Plan as of 
December 31 of the previous calendar year.

6. 

NOISE
The Company shall, at all times, ensure that the noise emissions from the 
Facility comply with the limits set out in Ministry Publication NPC-300.

1. 

The Company shall, at all times, ensure that the noise emissions from the 
landfill site operations at the Facility comply with the limits set out in Ministry 
draft publication "Noise Guidelines for Landfill Sites".

2. 

The Company shall ensure that the operating times and numbers of 
Equipment are limited as detailed in Section 2 of the Acoustic Assessment 
Report.

3. 

The Company shall limit Truck arrivals and departures to a maximum of 
sixteen (16) trucks per sixty (60) minute period, restricted to the daytime 
hours from 7 a.m. to 7 p.m.

4. 

3. 

COMPLAINTS RESPONSE PROCEDURE
The Company shall develop in consultation with the District Manager, not 
later than three (3) months from the date of this Approval, implement and 
continue to update as necessary, a Complaint Response Protocol for dealing 
with and responding to environmental complaints as a result of operation of 
the Equipment/Facility approved by this Approval.  The Complaint Response 
Protocol shall include:

procedures for recording the complaint;a. 

procedures for investigating the complaint, including determining all 
possible causes of the complaint, and the necessary actions to 
appropriately deal with the cause of the subject matter of the complaint;

b. 

1. 
4. 



procedures for taking the necessary actions to appropriately deal with 
the cause of the subject matter of the complaint in a timely and effective 
manner;

c. 

a description of any measures taken to address the complaint, outcome 
of the actions taken and steps to be taken to avoid the recurrence of 
similar incidents;

d. 

procedures for record keeping of activities relating to the complaints;e. 

procedures for notifying the District Manager of the complaint in a 
manner acceptable to the District Manager; and

f. 

procedures for replying to the complainant.g. 

RECORD RETENTION
Any information requested by any employee in or agent of the Ministry 
concerning the Facility and its operation under this Approval, including, but 
not limited to, any records required to be kept by this Approval, shall be 
provided to the employee in or agent of the Ministry, upon request, in a timely 
manner. Unless otherwise specified in this Approval, the Company shall 
retain, for a minimum of five (5) years from the date of their creation all 
reports, records and information described in this Approval, including,

 a copy of the ESDM Report;a. 

a copy of the Odour Management Plan and activities pertaining to the 
implementation of the Odour Management Plan;

b. 

a copy of the Acoustic Assessment Report;c. 

records of maintenance, repair and inspection of Equipment/Facility;d. 

all records of any upset conditions associated with the operation of the 
Equipment/Facility;

e. 

all records on the environmental complaints, as required under condition 
4.

f. 

1. 
5. 

SCHEDULE A

Supporting Documentation

Environmental Compliance Approval Application and all supporting information, 
dated June 1, 2021, signed by Richard Weldon and submitted by the Company;

1. 

Emission Summary and Dispersion Modelling Report, dated June 11, 2021 and 
prepared by GHD;

2. 



Odour Management Plan, dated June 11, 2021 and prepared by GHD;3. 

Acoustic Assessment Report prepared by GHD, dated September 7, 2021 and 
signed by Michael Masschaele; and the additional information provided by Sam 
East of GHD in the email dated September 7, 2021 and Daniel Turner of GHD in 
the email dated September 10, 2021.

4. 

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

Condition No. 1 is included to emphasize that the Equipment/Facility must be 
maintained and operated according to a procedure that will result in compliance 
with the EPA, the Regulations and this Approval.

1. 

Condition No. 2 is included  to ensure that the Equipment/Facility is operated in a 
manner that does not result in unacceptable odour emissions and mitigation 
measures are employed in event of an odour impact.

2. 

Condition No. 3 is included to provide the minimum performance requirements 
considered necessary to prevent an adverse effect resulting from the operation of 
the Equipment/Facility.

3. 

Condition Nos. 4 and 5 are included to require the Company to keep records and 
to provide information to the Ministry so that compliance with the EPA, the 
regulations and this Approval can be verified.

4. 

Upon issuance of the environmental compliance approval, I hereby revoke 
Approval No(s). 8922-9ZHR29  issued on October 8, 2015.

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

a. 

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 24th day of September, 
2021

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

QN/
c: District Manager, MECP Hamilton - District
Daniel Turner, GHD

http://www.ert.gov.on.ca/
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Ministry of the Environment, Conservation and Parks
Ministère de l’Environnement, de la Protection de la nature et des Parcs

AMENDED ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER 1122-BKUPSM

Issue Date: February 3, 2020

2270386 Ontario Limited

162 Cumberland St

Toronto, Ontario

M5R 3N5

Site Location: Brooks Road Landfill Site

160 Brooks Rd, Lot 24, Concession 1 North of Talbot Road

County of Haldimand

You have applied under section 20.2 of Part II.1 of the Environmental Protection Act, R.S.O. 1990, c. E. 19 

(Environmental Protection Act) for approval of:

A stormwater management facility and a leachate collection, treatment, and disposal system to service the 

Brooks Road Landfill Site (formerly Edwards Landfill Site), located in Part of Lot 24, Concession 1, North of 

Talbot Road, Haldimand County, discharging to a roadside ditch along the east side of Brooks Road, 

consisting of the following:

Leachate Treatment System

A leachate treatment system designed and installed for a Rated Capacity of 200 m³/day to service the 

Brooks Landfill Site, located at the south-central side of the landfill site, with an effluent discharge 

system to discharge effluent to a roadside ditch along Brooks Road with a Rated Capacity of 45 m
3

/day, with a Peak Daily Flow of 60 m
3

/day and such other removal of effluent from the Landfill Site in 

compliance with law, including Ontario Regulation 347, and consisting of the following:
 

 

One (1) leachate collection sump located in the south-east corner of Stage One part of the landfill, �

equipped with one (1) 6.3 L/sec at 14 m TDH pump discharging through one (1) approximately 35 

m long 76.2 mm diameter forcemain into the primary settling tank described below.

One (1) 28 m³ Primary Settling Tank receiving leachate from the existing leachate collection �

sump, equipped with baffle walls and one (1) 7 L/sec at 9.0 m TDH PST pump, three (3) level 

floats, and pH monitor, discharging through one (1) 500 micron opening strainer installed on the 
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feed line to an aeration system described below.

One (1) Aeration System comprising of two (2) 114 m³ capacity concrete tanks in series each �

aeration tank equipped with 1" lateral air diffusers, two (2) air blowers each with 910 m³/hr (530 

cfm) capacity at 13 psi head loss, and the second aeration tank fitted with three (3) level floats, 

discharging via one (1) 66 m³/hr capacity at 106 m TDH feed pump to the Membrane Biofiltration 

Reactor (MBR) treatment system described below.

One (1) 200 m³/day Rated Capacity Membrane Biofiltration Reactor (MBR) Treatment System �

consisting 8 mm diameter membranes housed in four (4) 200 mm diameter tubular modules 

installed in series and providing a filtration surface area of 36.7 m² per module, designed to 

operate at maximum pressure of 8 Bar (116 psi) at 40º C with a circulation velocity of 3 m/sec, 

providing a total filtration area of 146.8 m², equipped with one (1) 200 m³/hr capacity MBR 

recirculation pump to be used to recirculate activated sludge across the membranes, discharging to 

a UV disinfection system described below.

Two (2) UV Disinfection Units operating in parallel, each unit capable of providing minimum �

UV dosage of 40 mJ/cm² at a flow of 114 L/min, discharging by gravity to an effluent transfer tank 

described below.

Effluent discharge system consisting of:�

• One (1) 12.5 m³ capacity Effluent Transfer Tank equipped with one (1) 7 L/sec at 11 m TDH 

capacity effluent pump and three (3) level floats, to be used as temporary storage tank to transfer 

effluent to the existing effluent discharge holding tanks described below.

• Three (3) 150 m³ capacity Effluent Discharge Holding Tanks. 

• Discharge piping from the Effluent Discharge Holding Tanks and flow measuring device for a Rated 

Capacity of 45 m
3

/day with a Peak Daily Flow of 60 m
3

/day, discharging to the roadside ditch.

• Discharge piping from the Effluent Discharge Holding Tanks and control valve for loading of 

haulage units for lawful removal of effluent from the Site

One (1) 12.5 m³ capacity Sludge Storage Tank, providing approximately eight (8) days sludge �

storage capacity, equipped with one (1) 7 L/sec at 7 m TDH capacity sludge pump transferring 

sludge to the landfill for disposal.

A chemical feed system consisting of: �

Nitrification

● one (1) 9 L/hr at 44 psi capacity chemical metering pump dosing magnesium hydroxide from a dual 

wall storage tank to the aeration tank described above for alkalinity control.

Phosphorus Removal

● one (1) 9 L/hr at 44 psi capacity chemical metering pump dosing alum into the feed line of the aeration 

tank described above for phosphorus removal.

Acid Cleaning
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● one (1) 24 L/hr at 145 psi capacity chemical metering pump dosing citric acid into the MBR feed 

piping during an acid cleaning of the membranes to remove calcified minerals.

Oxidation Cleaning

● one (1) 78 L/hr at 145 psi capacity chemical metering pump dosing sodium hypochlorite into the 

MBR feed piping during a chlorine cleaning of the membranes to remove accumulated sludge.

Alkaline Cleaning

● one (1) 24 L/hr at 145 psi capacity chemical metering pump dosing magnesium hydroxide into the 

MBR feed piping during an alkaline cleaning of the membranes to remove accumulated fats, oil, and 

grease.

Leachate Collection System

a leachate collection, transmission, and storage, designed to handle a maximum of 60 m³/day of �

leachate generated from the site, consisting of two (2) 75.7 L/min capacity leachate pumps and one 

(1) 50 mm diameter HDPE forcemain.

Stormwater Management System

A stormwater management facility to service the Brooks Road Landfill Site with a total drainage area 

of 14.91 ha and an approved landfill footprint of 6.07 ha, designed to provide quantity and quality 

control of stormwater runoff from storm events with up to 1:100 year return frequency, consisting of 

the following:

Stormwater Management System (SWMS)

A stormwater management system to provide quality and quantity control of stormwater runoff from 

the site during the active operation and post closure of the landfill site, consisting of the following:

 

one (1) perimeter ditch running from the north-east corner of the landfill site along the east side �

and south side of the landfill foot print, having a 0.3 m bottom width, a minimum of 1.0 m depth, 

and 3H:1V side slopes on the road side, conveying collected stormwater runoff to a stormwater 

management pond described below.

one (1) perimeter ditch running from the north-east corner of the landfill site along the north side �

and west side of the landfill foot print, having a 0.3 m bottom width, a minimum of 1.0 m depth, 

and 3H:1V side slopes on the road side, conveying collected stormwater runoff to a stormwater 

management pond described below.

one (1) inlet structure including two (2) 600 mm diameter concrete culverts and an open swale �

covered with turf reinforcement mat discharging into a forebay described below.

one (1) forebay with approximate length of 29 m, upstream width of 4 m and downstream width of �

15 m, a permanent pool depth of 0.60 m, and side slopes of 4H:1V, equipped with a berm with top 
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elevation 197.85 m AMSL, discharging to a stormwater management pond described below.

one (1) wet detention stormwater management pond (SWMS Pond) to be located on south west �

corner of the site providing a total storage capacity of 6,768 m³ consisting of a permanent pool 

storage volume of 1,266 m³ (at elevation 197.85 m AMSL) with a maximum depth of 0.60 m and 

an extended storage volume of 5,502 m³ with an extended storage depth of 0.34 m (at elevation of 

198.19 m AMSL).

one (1) outlet structure consisting of one (1) 150 mm diameter perforated PVC pipe with an invert �

elevation of 197.85 m AMSL, equipped with 75 mm orifice plate, an outlet control valve, and one 

(1) 600 mm x 1200 mm concrete catch basin, discharging to a roadside ditch along the east side of 

Brooks Road.

one (1) emergency by-pass structure consisting of a 2.0 meter wide rip-rap spillway at invert �

elevation of 199.10 m AMSL discharging to a roadside ditch along Brooks Road,

Including all controls and associated appurtenances,

all in accordance with the submitted supporting documents listed in Schedule A.
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For the purpose of this environmental compliance approval, the following definitions apply:

"Approval" means this entire document and any schedules attached to it, and the application;

"BOD5" (also known as TBOD5) means five day biochemical oxygen demand measured in an unfiltered sample and 

includes carbonaceous and nitrogenous oxygen demand; 

"CBOD5" means 5 day carbonaceous (nitrification inhibited) biochemical oxygen demand measured in unfiltered sample;

"Daily Concentration" means the concentration of a contaminant in the effluent discharged over any single day, as 

measured by a composite or grab sample, whichever is required;

"Director" means a person appointed by the Minister pursuant to section 5 of the EPA for purposes of Part II.1, EPA;

"District Manager" means the District Manager of the Hamilton District Office;

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

"Equivalent Equipment" means a substituted equipment or like-for-like equipment that meets the required quality and 

performance standards of a named equipment;

"Limited Operational Flexibility” (LOF) means any modifications that the Owner is permitted to make to the Works 

under this Approval;

"Ministry" means the ministry of the government of Ontario responsible for the EPA and OWRA and includes all 

officials, employees or other persons acting on its behalf;

"Monthly Average Concentration" means the arithmetic mean of all Daily Concentrations of a contaminant in the 

effluent sampled or measured, or both, during a calendar month;

"Monthly Average Daily Flow" means the cumulative total sewage flow to the sewage works during a calendar month 

divided by the number of days during which sewage was flowing to the sewage works that month;

"Notice of Modifications" means the form entitled "Notice of Modifications to Sewage Works"; 

"Owner" means 2270386 Ontario Limited and its successors and assignees;

"OWRA" means the Ontario Water Resources Act, R.S.O. 1990, c. O.40, as amended;

"Previous Works" means those portions of the sewage works previously constructed and approved under an Approval;

"Proposed Works" means the sewage works described in the Owner’s application, this Approval, to the extent approved 

by this Approval;

"Rated Capacity" means the Monthly Average Daily Flow for which the Works are approved to handle;  

"Works" means the sewage works described in the Owner's application, and this Approval, and includes Proposed 

Works, Previous Works, and modifications made under Limited Operational Flexibility.
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You are hereby notified that this environmental compliance approval is issued to you subject to the terms and 

conditions outlined below:

TERMS AND CONDITIONS

I. GENERAL

1. GENERAL CONDITION

(1) The Owner shall ensure that any person authorized to carry out work on or operate any aspect of the 

Works is notified of this Approval and the conditions herein and shall take all reasonable measures to 

ensure any such person complies with the same.

(2) Except as otherwise provided by these conditions, the Owner shall design, build, install, operate and 

maintain the Works in accordance with the description given in this Approval, and the application for 

approval of the Works.

(3) Where there is a conflict between a provision of any document in the schedule referred to in this 

Approval and the conditions of this Approval, the Conditions in this Approval shall take precedence, 

and where there is a conflict between the documents in the schedule, the document bearing the most 

recent date shall prevail.

(4) Where there is a conflict between the documents listed in the Schedule submitted documents, and the 

application, the application shall take precedence unless it is clear that the purpose of the document was 

to amend the application.

(5) The Conditions of this Approval are severable. If any Condition of this Approval, or the application of 

any requirement of this Approval to any circumstance, is held invalid or unenforceable, the application 

of such condition to other circumstances and the remainder of this Approval shall not be affected 

thereby.

2. CHANGE OF OWNER

(1) The Owner shall notify the District Manager and the Director, in writing, of any of the following 

changes within thirty (30) days of the change occurring:

(a) change of Owner or operating authority, or both.

(b) change of address of Owner or operating authority or address of new owner or operating authority.

(c) change of partners where the Owner or operating authority is or at any time becomes a partnership, 

and a copy of the most recent declaration filed under the Partnerships Registration Act.



Page 7 - NUMBER 1122-BKUPSM

(d) change of name of the corporation where the Owner or operator is or at any time becomes a 

corporation, and a copy of the most current "Initial Notice or Notice of Change" (Form 1, 2 or 3 of 

O. Reg. 189, R.R.O. 1980, as amended from time to time), filed under the Corporations Information 

Act shall be included in the notification to the District Manager.

(2) In the event of any change in ownership of the works, the Owner shall notify in writing the succeeding 

owner of the existence of this Approval, and a copy of such notice shall be forwarded to the District 

Manager.

(3) The Owner shall ensure that all communications made pursuant to this Condition will refer to this 

Approval's number.

II. LEACHATE COLLECTION AND TREATMENT FACILITY

3. LEACHATE MANAGEMENT

(1) Leachate generated at the landfill Site shall be collected, treated and disposed of using the on-site 

leachate treatment system

(a) Notwithstanding Condition 3(1), leachate generated at the landfill Site that is not treated using the 

on-site leachate treatment system shall be removed to an off-site facility that is approved by the 

Ministry to treat leachate generated at the landfill Site.

(b) In the event there is effluent from leachate that has been treated in the on-site leachate treatment 

system that cannot be disposed of to the roadside ditch, such effluent may be disposed of to an 

off-site facility provided such disposal is completed lawfully, including pursuant to Ontario 

Regulation 347.

(2) Leachate generated at the Landfill Site that is not treated using the on-site leachate treatment system 

shall not be discharged to the natural environment at any time.

4. OPERATIONS AND MAINTENANCE

(1) Within six (6) months of the issuance date of this Approval, the Owner shall prepare and submit for 

approval to the Director and a copy to the District Manager a "Contingency and Remedial Action Plan 

for the Works (On-site leachate treatment system)" which shall provide detailed action plans that will 

be implemented during any event when the effluent limits set under Condition 6(1) are not met;

(2) The Owner shall prepare an operations manual prior to the commencement of operation of the sewage 

works, that includes, but not necessarily limited to, the following information:

(a) operating procedures for routine operation of the works.

(b) inspection programs, including frequency of inspection, for the works and the methods or tests 

employed to detect when maintenance is necessary.



Page 8 - NUMBER 1122-BKUPSM

(c) repair and maintenance programs, including the frequency of repair and maintenance for the works.

(d) contingency plans and procedures for dealing with potential spill, bypasses and any other abnormal 

situations and for notifying the District Manager, and

(e) complaint procedures for receiving and responding to public complaints.

(3) The Owner shall maintain the operations manual up to date through revisions undertaken from time to 

time and retain a copy at the location of the sewage works. Upon request, the Owner shall make the 

manual available for inspection and copying by Ministry personnel.
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5. EFFLUENT OBJECTIVES

(1) The Owner shall use best efforts to design, construct and operate the works with the objective that the 

concentrations of the materials named below as effluent parameters are not exceeded in the effluent from 

the Works.

Table 1 - Effluent Objectives

Effluent Parameter Concentration Objective
(milligrams per litre unless otherwise indicated)

CBOD5 5.0

Total Suspended Solids (TSS) 5.0

Total Ammonia Nitrogen (TAN) 1.0

Total Phosphorus (TP) 0.2

Zinc 0.03

Phenols 0.005

Ethylbenzene 0.008

 (2) As a further effluent objective, the Owner shall use best efforts to maintain the pH of the effluent from 

the works within the range of 6.5 to 8.5, inclusive, at all times.

(3) The Owner shall include in all reports submitted in accordance with Condition 12 a summary of the 

efforts made and results achieved under this Condition.

6. EFFLUENT LIMITS

(1) The Owner shall design, construct and operate the works such that the concentrations of the materials 

named below as effluent parameters are not exceeded in the effluent from the works.

Table 2 - Effluent Limits

Effluent Parameter Concentration Limit
(milligrams per litre unless otherwise indicated)

Column 1 Column 2

CBOD5 10.0

Total Suspended Solids (TSS) 10.0

Total Ammonia as Nitrogen (TAN) 3.0

Total Phosphorus (TP) 0.29

Toxicity (Daphnia magna) Non-acutely lethal

Toxicity (Rainbow Trout) Non-acutely lethal

 pH of the effluent maintained between 6.0 to 9.5, inclusive, at all times

(2) The Owner shall ensure that monitoring results for effluent discharge parameters outlined in Condition 

9(3) meet the concentration limits set out in Column 2 of subsection (1). 

(3) For the purposes of determining compliance with and enforcing subsection (1):
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(a) The Concentration of a parameter named in Column 1 of subsection (1), sampled in accordance 

with Condition 9(3) shall not exceed the corresponding maximum concentration set out in Column 

2 of subsection (1).

(b) The pH of the effluent shall be maintained within the limits outlined in subsection (1), at all times.

(4) In the event of any instance of non-compliance with the effluent limits stipulated under Condition 6(1), 

the Owner shall implement the "Contingency and Remedial Action Plan for the Works (On-site 

leachate treatment system)" prepared under Condition 3(1), and shall determine appropriate control 

measures to achieve effluent limits and the time lines for the implementation of identified control 

measures. The Owner shall submit the proposed control measures and implementation time lines for 

approval to the Director and a copy to the District Manager.

(5) If compliance with effluent limits are not met within the time lines approved under Condition 6(4), the 

Owner shall discontinue effluent discharge from the Works and implement off-site disposal of leachate 

for proper treatment. 

(6) In the event that any of the control measures proposed under Condition 6(4) require the installation or 

an upgrade of the Works, the Owner shall submit an application to the Director for an amendment of this 

Approval. 

7. EFFLUENT - VISUAL OBSERVATIONS

(1) Notwithstanding any other condition in this Approval, the Owner shall ensure that the effluent from the 

works is essentially free of floating and settleable solids and does not contain oil or any other substance 

in amounts sufficient to create a visible film, sheen or foam on the receiving waters.

8. SPECIAL CONDITION

(1) The Owner shall operate the roadside ditch discharge system for the On-Site Leachate Treatment 

System at the approved Rated Capacity of 45 m³/day and Peak Daily Flow of 60 m³/day until an 

approval is issued by the Director to operate the roadside ditch discharge system at a higher rated 

capacity. To obtain approval for using the roadside ditch discharge system at a higher rated capacity, the 

Owner shall complete a detailed receiving surface water assimilative capacity study and submit the study 

report along with a proposal for effluent limits to the Ministry's Regional Technical Support Section for 

review and recommendation. Upon receiving review comments and recommendation of the effluent 

limits from the Technical Support Section, the Owner shall submit to the Director an application for 

amendment of this Approval and a detailed design brief for approval of the higher rated capacity for the 

roadside ditch discharge system.
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9. EFFLUENT MONITORING AND RECORDING

The Owner shall, upon commencement of operation of the sewage works, carry out the following 

monitoring program:

(1) All samples and measurements taken for the purposes of this Approval are to be taken at a time and in a 

location characteristic of the quality and quantity of the effluent stream over the time period being 

monitored.

(2) Leachate grab samples shall be collected and analyzed at the following sampling point and at the 

sampling frequencies specified for each parameter listed:

Table 3 - Influent Leachate Monitoring 
Sampling Point: Leachate Storage Tank

Parameters Frequency Parameter Frequency

CBOD5 Monthly Chlorides Quarterly

Total Suspended Solids (TSS) Monthly Nitrate as Nitrogen Quarterly

Total Ammonia as Nitrogen (TAN) Monthly Arsenic Quarterly

Total Phosphorus (TP) Monthly Barium Quarterly

pH Monthly Boron Quarterly

Zinc Monthly Chromium Quarterly

Phenols Monthly Copper Quarterly

Ethylbenzene Monthly Iron Quarterly

Lead Quarterly

Benzo(a)pyrene Quarterly

Naphtalene Quarterly

Benzene Quarterly

Toluene Quarterly
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(3) Effluent samples shall be collected and analyzed at the following sampling point, at the sampling 

frequencies and using the sample type specified for each parameter listed:

Table 4 - Effluent Monitoring
Sampling Point: Effluent Discharge Pipe

Discharge to Brooks Road Ditch

 Parameters Sample Type Frequency

CBOD5 Grab Monthly

Total Suspended Solids (TSS) Grab Monthly

Total Ammonia as Nitrogen 

(TAN)

Grab Monthly

Total Phosphorus (TP) Grab Monthly

pH Grab Monthly

Zinc Grab Monthly

Phenols Grab Monthly

Ethylbenzene Grab Monthly

Chlorides Grab Quarterly

Nitrate as Nitrogen Grab Quarterly

Arsenic Grab Quarterly

Barium Grab Quarterly

Boron Grab Quarterly

Chromium Grab Quarterly

Copper Grab Quarterly

Iron Grab Quarterly

Lead Grab Quarterly

Benzo(a)pyrene Grab Quarterly

Naphtalene Grab Quarterly

Benzene Grab Quarterly

Toluene Grab Quarterly

Acute Lethality Test (Rainbow 

Trout and Daphnia magna)

Grab Quarterly

(4) The methods and protocols for sampling, analysis, toxicity testing, and recording shall conform, in 

order of precedence, to the methods and protocols specified in the following:

(a) the Ministry's publication "Protocol for the Sampling and Analysis of Industrial/Municipal 

Wastewater Version 2.0" (January 2016), PIBS 2724e02, as amended from time to time by more 

recently published editions.

(b) the publication "Standard Methods for the Examination of Water and Wastewater" (21st edition) as 

amended from time to time by more recently published editions, and

(c) the Environment Canada publications "Biological Test Method: Reference Method for Determining 

Acute Lethality of Effluents to Rainbow Trout" (EPS 1/RM/13 Second Edition - December 2000) 
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and "Biological Test Method: Reference Method for Determining Acute Lethality of Effluents to 

Daphnia magna" (EPS 1/RM/14 Second Edition - December 2000), as amended from time to time 

by more recently published editions. 

 

(5) The measurement frequencies specified in subsections (2) and (3) in respect of any parameter are 

minimum requirements which may, after one (1) year of monitoring in accordance with this Condition, 

be modified by the District Manager in writing from time to time. 

(6) The owner shall install and maintain (a) continuous flow measuring device(s) to measure the flow rate 

of the effluent discharged from the sewage works, with an accuracy to within plus or minus fifteen (15) 

per cent of the actual flow rate for the entire design range of the flow measuring device and record the 

flow rate at a daily frequency..

(7) The Owner shall retain for a minimum of five (5) years from the date of their creation, all records and 

information related to or resulting from the monitoring activities required by this Approval.

III - STORMWATER MANAGEMENT FACILITY

10. MONITORING AND RECORDING

(1) The Owner shall, upon commencement of operation of the Works, carry out the following stormwater 

monitoring program. Stormwater grab samples shall be collected from the Stormwater Management System 

(SWMS) Pond at a quarterly frequency (Spring, Summer, Fall, and Winter) and analysed for the 

following parameters: 

Table 5 - Stormwater Monitoring 

Sampling Point: SWMS Pond

General Parameters Metals Field Parameters

Alkalinity Arsenic Conductivity

Conductivity Barium Dissolved Oxygen

Hardness Boron pH 

pH Cadmium Temperature

Chloride Chromium

Sulphate Copper

Nitrate as Nitrogen Iron

Nitrite as Nitrogen Lead

Total Ammonia as Nitrogen (TAN) Mercury

Total Suspended Solids Zinc

Total Dissolved Solids

Chemical Oxygen Demand Organics

Total Phosphorus Benzo(a)pyrene

Total Kjeldahl Nitrogen Ethylbenzene

Biological Oxygen Demand (BOD5) Naphthalene

Phenols
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 (2) The methods and protocols for sampling, analysis, toxicity testing, and recording shall conform, in 

order of precedence, to the methods and protocols specified in the following:

(a) the Ministry's publication "Protocol for the Sampling and Analysis of Industrial/Municipal 

Wastewater Version 2.0" (January 2016), PIBS 2724e02, as amended from time to time by more 

recently published editions; 

(b) the publication "Standard Methods for the Examination of Water and Wastewater" (21st edition) as 

amended from time to time by more recently published editions.

11. OPERATION AND MAINTENANCE

(1) The stormwater run-off generated from the active waste fill area shall be considered contaminated and 

treated as leachate. The Owner shall ensure that any precipitation falling unto active waste fill areas, not 

under interim cover, shall be directed to the leachate collection system.

(2) The Owner shall exercise due diligence in ensuring that, at all times, the Works and the related 

equipment and appurtenances used to achieve compliance with this Approval are properly operated and 

maintained. Proper operation and maintenance shall include effective performance, adequate funding, 

adequate operator staffing and training, adequate laboratory facilities, process controls and alarms and 

the use of process chemicals and other substances used in the Works.

(3) The Owner shall prepare an operations manual within six (6) months of Substantial Completion of the 

Works, that includes, but not necessarily limited to, the following information:

(a) operating procedures for routine operation of the Works.

(b) inspection programs, including frequency of inspection, for the Works and the methods or tests 

employed to detect when maintenance is necessary for operational efficiency and environmental 

protection of the receiving body.

(c) repair and maintenance programs, including the frequency of repair and maintenance for the Works.

(d) contingency plans and procedures for dealing with potential spill, bypasses and any other abnormal 

situations and for notifying the District Manager, and

(e) complaint procedures for receiving and responding to public complaints.

(4) The Owner shall maintain the operations manual current and retain a copy at the location of the Works 

or operational office of the Owner for the operational life of the Works. Upon request, the Owner shall 

make the manual available to Ministry staff.

(5) The Owner shall undertake an inspection of the condition of the stormwater management ponds and 

ditches, at least once a year, and undertake any necessary cleaning and maintenance to prevent the 
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excessive build-up of sediment and/or decaying vegetation.

(6) The Owner shall undertake an inspection and necessary maintenance of the SWMS pond and associated 

erosion controls including temporary berms, silt fences, rocks and straw bale check dams at least once a 

year to ensure that the Works are effectively protecting the environment.

(7) The Owner shall maintain a logbook to record the results of the stormwater management pond  

inspections and any cleaning and maintenance operations undertaken and shall keep the logbook at the 

site or operational office of the Owner for inspection by the Ministry.

Stormwater Management System (SWMS)

(8) Before the commencement of operation of the Works, the Owner shall prepare a "Stormwater 

Contingency and Remedial Action Plan" for the Works and provide a copy to the District Manager.

(9) The Owner shall operate the Works in a normally open position. The Owner shall compare monitoring 

results obtained from the Works under Condition 10(1) with the trigger levels of the selected trigger 

parameters listed in Table 7 to identify any potential leachate impact to stormwater discharged from the 

ponds.

Table 7 - Trigger Parameters

Parameter Trigger Level (mg/L)

Un-ionized Ammonia 0.02

Arsenic 0.005

Boron 1.5

pH (unitless) 6.5 to 8.5 

(10) In the event that a monitoring result for any of the parameters listed in Table 7 exceeds its 

corresponding trigger level concentration, the Owner shall re-sample within two weeks period to 

confirm the trigger level concentration exceedance for that parameter.

(11) In the event that the trigger level concentration exceedance of any parameter of concern is not 

confirmed after the second round of sampling conducted under Condition 11(10), then, normal 

stormwater monitoring shall be resumed.

(12) In the event that the trigger level concentration exceedance of any parameter of concern is confirmed 

after the second round of sampling conducted under Condition 11(10), the Owner shall operate the 

Works in a normally closed position and notify the District Manager forthwith.

(13) While operating the Works in a normally closed position, the Owner shall implement the 

"Stormwater Contingency and Remedial Action Plan" prepared under Condition 11(8) and collect a grab 

sample and analyze for the trigger parameters listed under Condition 11(9) at a weekly frequency 

preferably after a rainfall event.

(14) The Owner shall resume operating the Works in a normally open position if monitoring results for all 
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trigger parameters from three (3) consecutive sampling events conducted under Condition 11(13) are 

less than their respective trigger level concentrations.

(15) Discharge of contaminated stormwater from the Works to storm sewer/surface water is prohibited, 

except where it is necessary to avoid loss of life, personal injury, danger to public health or severe 

property damage.

IV - GENERAL

12. REPORTING

(1) One week prior to the start up of the operation of the works, the Owner shall notify the District Manager 

(in writing) of the pending start up date.

(2) The Owner shall report to the District Manager or designate, any exceedance of any parameter specified 

in Condition 6 orally, as soon as reasonably possible, and in writing within seven (7) days of the 

exceedance. 

(3) In addition to the obligations under Part X of the Environmental Protection Act, the Owner shall, within 

ten (10) working days of the occurrence of any reportable spill as defined on Ontario Regulation 675/98, 

bypass or loss of any product, by-product, intermediate product, oil, solvent, waste material or any other 

polluting substance into the environment, submit a full written report of the occurrence to the District 

Manager describing the cause and discovery of the spill or loss, clean-up and recovery measures taken, 

preventative measures to be taken and schedule of implementation.

(4) The Owner shall prepare and submit a performance report to the District Manager on an annual basis by 

April 30
th

. The first such report shall cover the first annual period following the commencement of 

operation of the works and subsequent reports shall be submitted to cover successive annual periods 

following thereafter. The reports shall contain, but shall not be limited to, the following information:

(a) a summary and interpretation of all monitoring data and a comparison to the effluent limits outlined 

in Condition 6, including an overview of the success and adequacy of the sewage works.

(b) a description of any operating problems encountered and corrective actions taken.

(c) a summary of all maintenance carried out on any major structure, equipment, apparatus, mechanism 

or thing forming part of the sewage works.

(d) a summary of any effluent quality assurance or control measures undertaken in the reporting period.

(e) a summary of the calibration and maintenance carried out on all effluent monitoring equipment, and

(f) a description of efforts made and results achieved in meeting the effluent objectives outlined in 

Condition 5.
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13. LIMITED OPERATIONAL FLEXIBILITY

(1) The Owner may make modifications to the Works in accordance with the Terms and Conditions of this Approval 

and subject to the Ministry's "Limited Operational Flexibility Criteria for Modifications to Sewage Works", 

included under Schedule B of this Approval, as amended.

(2) Sewage works under Limited Operational Flexibility shall adhere to the design guidelines contained within the 

Ministry’s publication "Design Guidelines for Sewage Works 2008", as amended.

(3) The Owner shall ensure at all times, that the Works, related equipment and appurtenances which are installed or 

used to achieve compliance are operated in accordance with all Terms and Conditions of this Approval.

(4) For greater certainty, the following are not permitted as part of Limited Operational Flexibility:

(a) Modifications to the Works that result in an increase of the approved Rated Capacity of the Works.

(b) Modifications to the Works that may adversely affect the approved effluent quality criteria or the 

location of the discharge/outfall.

(c) Modifications to the treatment process technology of the Works, or modifications that involve 

construction of new reactors (tanks) or alter the treatment train process design.

(d) Modifications to the Works approved under s.9 of the EPA, and

(e) Modifications to the Works pursuant to an order issued by the Ministry.

(5) Implementation of Limited Operational Flexibility is not intended to be used for piecemeal measures that result 

in major alterations or expansions.

(6) If the implementation of Limited Operational Flexibility requires changes to be made to the Emergency 

Response, Spill Reporting and Contingency Plan, the Owner shall, provide a revised copy of this plan for 

approval to the local fire services authority prior to implementing Limited Operational Flexibility.  

(7) For greater certainty, any modification made under the Limited Operational Flexibility may only be carried out 

after other legal obligations have been complied with, including those arising from the Environmental Protection 

Act, Niagara Escarpment Planning and Development Act, Oak Ridges Moraine Conservation Act, Lake Simcoe 

Protection Act and Greenbelt Act.  

(8) At least thirty (30) days prior to implementing Limited Operational Flexibility, the Owner shall complete a 

Notice of Modifications describing any proposed modifications to the Works and submit it to the District 

Manager.

(9) The Owner shall not proceed with implementation of Limited Operational Flexibility until the District Manager 

has provided written acceptance of the Notice of Modifications or a minimum of thirty (30) days have passed 

since the day the District Manager acknowledged the receipt of the Notice of Modifications.
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Schedule A

1. Application for Approval of Industrial Sewage Works submitted by Mr. Richard Weldon, 

Managing Partner, 2270386 Ontario Inc., dated September 9, 2019 and supporting information 

prepared by GHD Consulting Engineers.

2. Letter from GHD to Mr. Paul Widmeyer, Ministry of Environment, Conservation and Parks, Re: 

Permanent Stormwater Management System ECA No. 4142-ASEKJ2 dated September 17, 2019.

3. Application for Environmental Compliance Approval amendment submitted by 2270386 Ontario 

Limited dated September 11, 2013 and design specifications and drawings Prepared by 

Conestoga-Rovers & Associates Ltd., Waterloo, Ontario.

4. Letter from Peter Kemp, B. Eng., Conestoga-Rovers & Associates Ltd., to Stefanos Habtom, P. 

Eng., dated May 31, 2014 in response to an additional information request dated April 10, 2014.

5. Application for Environmental Compliance Approval amendment submitted by 2270386 Ontario 

Limited dated May 15, 2015 and design specifications and drawings for the leachate treatment 

system prepared by KOESTER CANADA, Brantford, Ontario.

6. Revised Application for Environmental Compliance Approval amendment submitted by 2270386 

Ontario Limited dated December 15, 2017 but received on January 8, 2018 and revised design 

specifications and drawings for the leachate treatment system prepared by KOESTER CANADA, 

Brantford, Ontario.
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Schedule B

Limited Operational Flexibility Criteria for Modifications to

Industrial Sewage Works

1. The modifications to sewage works approved under an Environmental Compliance Approval (Approval) that are 

permitted under the Limited Operational Flexibility (LOF), are outlined below and are subject to the LOF 

conditions in the Approval, and require the submission of the Notice of Modifications. If there is a conflict 

between the sewage works listed below and the Terms and Conditions in the Approval, the Terms and Conditions 

in the Approval shall take precedence. 

1.1 Sewage Pumping Stations

a. Alter pumping capacity by adding or replacing equipment where new equipment is located within an 

existing sewage treatment plant site or an existing sewage pumping station site, provided that the 

modifications do not result in an increase of the sewage treatment plant Rated Capacity and the 

existing flow process and/or treatment train are maintained, as applicable.

1.2 Sewage Treatment Process

a. Installing additional chemical dosage equipment including replacing with alternative chemicals for pH 

adjustment or coagulants (non-toxic polymers) provided that there are no modifications of treatment 

processes or other modifications that may alter the intent of operations and may have negative impacts 

on the effluent quantity and quality. 

b. Expanding the buffer zone between a sanitary sewage lagoon facility or land treatment area and 

adjacent uses provided that the buffer zone is entirely on the proponent’s land.

c. Optimizing existing sanitary sewage lagoons with the purpose to increase efficiency of treatment 

operations provided that existing sewage treatment plant rated capacity is not exceeded and where no 

land acquisition is required.

d. Optimizing existing sewage treatment plant equipment with the purpose to increase the efficiency of 

the existing treatment operations, provided that there are no modifications to the works that result in 

an increase of the Rated Capacity, and may have adverse effects to the effluent quality or location of 

the discharge. 

e. Replacement, refurbishment of previously approved equipment in whole or in part with Equivalent 

Equipment, like-for-like of different make and model, provided that the firm capacity, reliability, 

performance standard, level of quality and redundancy of the group of equipment is kept the same.  

For clarity purposes, the following equipment can be considered under this provision: screens, grit 

separators, blowers, aeration equipment, sludge thickeners, dewatering equipment, UV systems, 

chlorine contact equipment, bio-disks, and sludge digester systems.

1.3 Sewage Treatment Plant Outfall

a. Replacement of discharge pipe with similar pipe size provided that the outfall location is not changed.  
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1.4 Sanitary Sewers

a. Pipe relining and replacement with similar pipe size within the Sewage Treatment Plant site, where 

the nominal diameter is not greater than 1,200 mm.

 

1.5 Pilot Systems

a. Installation of pilot systems for new or existing technologies provided that: 

i. any effluent from the pilot system is discharged  to the inlet of the sewage treatment plant or 

hauled off-site for proper disposal, 

ii. any effluent from the pilot system discharged  to the inlet of the sewage treatment plant or 

sewage conveyance system does not significantly alter the composition/concentration of the 

influent sewage to be treated in the downstream process; and that it does not add any inhibiting 

substances to the downstream process, and  

iii. the pilot system’s duration does not exceed a maximum of two years; and a report with results is 

submitted to the Director and District Manager three months after completion of the pilot project.

2. Sewage works that are exempt from section 53 of the OWRA by O. Reg. 525/98 continue to be exempt and are not 

required to follow the notification process under this Limited Operational Flexibility.

3. Normal or emergency operational modifications, such as repairs, reconstructions, or other improvements that are 

part of maintenance activities, including cleaning, renovations to existing approved sewage works equipment, 

provided that the modification is made with Equivalent Equipment, are considered pre-approved. 

4. The modifications noted in section (3) above are not required to follow the notification protocols under Limited 

Operational Flexibility, provided that the number of pieces and description of the equipment as described in the 

Approval does not change.
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Notice of Modifications Dec-2013.pdf
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The reasons for the imposition of these terms and conditions are as follows:

1. Condition 1 is imposed to ensure that the Works are built and operated in the manner in which they were 

described for review and upon which approval was granted. This condition is also included to emphasize 

the precedence of Conditions in the Approval and the practice that the Approval is based on the most 

current document, if several conflicting documents are submitted for review.

2. Condition 2 is included to ensure that the Ministry records are kept accurate and current with respect to 

approved works and to ensure that subsequent Owners of the works are made aware of the Approval and 

continue to operate the works in compliance with it.

3. Condition 3 is imposed to ensure consistency between approvals granted by the Ministry.

4. Conditions 4 and 11 are included to ensure that a comprehensive operations manual governing all 

significant areas of operation, maintenance and repair is prepared, implemented and kept up-to-date by 

the Owner and made available to the Ministry. Such a manual is an integral part of the operation of the 

works. Its compilation and use should assist the owner in staff training, in proper plant operation and in 

identifying and planning for contingencies during possible abnormal conditions. The manual will also act 

as a benchmark for Ministry staff when reviewing the owner's operation of the works.

5. Condition 5 is imposed to establish non-enforceable effluent quality objectives which the Owner is 

obligated to use best efforts to strive towards on an ongoing basis. These objectives are to be used as a 

mechanism to trigger corrective action proactively and  voluntarily before environmental impairment 

occurs and before the compliance limits of Condition 5 are exceeded.

6. Conditions 6 and 7 are imposed to ensure that the effluent discharged from the Works to the Brooks Road 

side ditch meets the Ministry's effluent quality requirements thus minimizing environmental impact on 

the receiver.

7. Condition 8 is included to ensure that treatment capacity for the leachate treatment system is established 

based on proper receiving surface water assimilative capacity assessment and effluent limits 

requirements.

8. Conditions 9 and 10 are included to require the Owner to demonstrate on a continual basis that the quality 

and quantity of the effluent from the approved Works is consistent with the (design objectives and) 

effluent limits specified in the Approval and that the approved works does not cause any impairment to 

the receiving watercourse.
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9. Condition 12 is included to provide a performance record for future references and to ensure that the 

Ministry is made aware of problems as they arise, so that the Ministry can work with the Owner in 

resolving the problems in a timely manner.

10. Condition 13 is included to ensure that the Works are operated 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. These Conditions are also included to ensure that a Professional Engineer has reviewed 

the proposed modifications and attests that the modifications are in line with that of Limited Operational 

Flexibility, and provide assurance that the proposed modifications comply with the Ministry's 

requirements stipulated in the Terms and Conditions of this Approval, Ministry policies, guidelines, and 

industry engineering standards and best management practices.

Upon issuance of the environmental compliance approval, I hereby revoke Approval No(s). 

4142-ASEKJ2  issued on January 29, 2018.

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
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*  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 3rd day of February, 2020

 

Fariha Pannu, P.Eng.

Director

appointed for the purposes of Part II.1 of the 

Environmental Protection Act

HV/

c: District Manager, MECP  Hamilton - District

Greg Ferraro, GHD
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Content Copy Of Original 
Ministry of the Environment, Conservation and Parks

Ministère de l’Environnement, de la Protection de la nature et des Parcs

AMENDED ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER A110302

Issue Date: October 1, 2021

2270386 Ontario Limited
162 Cumberland St
Toronto, Ontario
M5R 3N5

Site Location:Brooks Road Landfill Site
160 Brooks Rd North Cayuga
Haldimand County,  
N0A 1E0

You have applied under section 20.2 of Part II.1 of the Environmental Protection Act , 
R.S.O. 1990, c. E. 19 (Environmental Protection Act) for approval of:

a waste disposal site (landfill) with a total site area of 14.3 hectares of which 6 hectares 
is approved for landfilling.

For the purpose of this environmental compliance approval, the following definitions 
apply:

“Approval” or "ECA" means this Environmental Compliance Approval and any 
Schedules to it, including the application and supporting documentation listed in 
Schedule "A";
"Contaminating Life Span" means contaminating life span as defined in Ontario 
Regulation 232/98;
"Design and Operations Report" means the Design and Operations Report Vertical 
Expansion – Rev. 1, Brooks Road Landfill Site, Prepared by GHD, June 14, 2021 that 
was submitted in support of the Approval
"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 II.1 of the EPA;
"District Manager" means the District Manager of the local district office of the Ministry 
in which the Site is geographically located;
"EPA" means Environmental Protection Act, R.S.O. 1990, c. E. 19, as amended;
"Improvement Area" means the area of Brooks Road, between Highway #3 (also 
known as Talbot Road) and Townline Road;
“Ministry” means the Ontario Ministry of the Environment, Conservation and Parks;
"NMA" means Nutrient Management Act, 2002, S.O. 2002, c. 4, as amended;
"Odour Management Plan" means a document which describes the measures to 
minimize odour emissions from the Site;
"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 its successors or assigns;
"Owner" means any person that is responsible for the establishment or operation of the 
Site being approved by this Approval, and includes 2270386 Ontario Limited and its 
successors and assigns;
“OWRA” means the Ontario Water Resources Act, R.S.O. 1990, c. O.40, as amended;
“PA” means the Pesticides Act, R.S.O. 1990, c. P-11, as amended;
"Provincial Officer" means any person designated in writing by the Minister as a 
provincial officer pursuant to Section 5 of the OWRA, Section 5 of the EPA, Section 17 
of the PA,  Section 4 of the NMA, or Section 8 of the  SDWA;
"Refrigerant Appliances" means household appliances which use, or may use 
refrigerants, and which include, but is not restricted to, refrigerators, freezers and air-
conditioning systems;
"Regional Director" means the Regional Director of the local Regional Office of the 
Ministry in which the Site is located;
"Regulation 232" means Ontario Regulation 232/98 - Landfilling Sites made under the 
EPA, as amended;
"Regulation 347" or "Reg. 347" means means Regulation 347,  R.R.O. 1990, General - 
Waste Management, made under the EPA, as amended;
"Regulation 406" means means Regulation 406/19,  R.S.O. 1990, On-site and Excess 
Soil Management, made under the EPA, as amended;
"Regulation 558" means Ontario Regulation 558/00 - General Waste Management, 
made under the EPA, as amended;
"Regulation 903" means Regulation 903 - Wells, R.R.O. 1990, made under the OWRA, 
as amended;
"SDWA" means Safe Drinking Water Act, 2002, S.O. 2002, c. 32, as amended;
“Site" means the entire waste disposal site, including the buffer lands, at the Brooks 
Road Landfill Site,   Lot 24, Concession 1 North, Haldimand County; and
“Trained Personnel” means personnel 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; and
h. the requirements of this Approval.

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



TERMS AND CONDITIONS

1. GENERAL
Compliance
(1) This Approval revokes all previous Approvals and Notices of Amendment issued 
under Part V of the Environmental Protection Act for this Site.  The approval given 
herein, including the terms and conditions set out, replaces all previously issued 
Approvals and related terms and conditions under Part V of the Act for this Site.
(2) The Owner and Operator shall ensure compliance with all the conditions of this 
Approval and shall ensure that any person authorized to carry out work on or operate 
any aspect of the Site is notified of this Approval and the conditions herein and shall 
take all reasonable measures to ensure any such person complies with the same.
(3) Any person authorized to carry out work on or operate any aspect of the Site shall 
comply with the conditions of this Approval.
In Accordance
(4) Except as otherwise provided by this Approval, the Site shall be designed, 
developed, built, operated and maintained in accordance with the documentation listed 
in the attached Schedule “A”.
(5) 1. Construction and installation of aspects described in Schedule "A" must be 
completed within 5 years of the later of:
(a) the date this Approval is issued; or
(b) if there is a hearing or other litigation in respect of the issuance of this Approval, the 
date that this hearing or litigation is disposed of, including all appeals.
2. This Approval ceases to apply in respect of the aspects of the Site noted above that 
have not been constructed or installed before the later of the dates identified in 
Condition 1(5)1.
Interpretation
(6) Where there is a conflict between a provision of any document listed in Schedule 
"A" in this Approval, and the conditions of this Approval, the conditions in this Approval 
shall take precedence.
(7) Where there is a conflict between the application and a provision in any document 
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 the Ministry approved the 
amendment.
(8) Where there is a conflict between any two documents listed in Schedule "A", the 
document bearing the most recent date shall take precedence.
(9) The conditions of this Approval are severable.  If any condition of this Approval, or 
the application of any condition of this Approval to any circumstance, is held invalid or 
unenforceable, the application of such condition to other circumstances and the 
remainder of this Approval shall not be affected thereby.
Other Legal Obligations
(10) The issuance of, and compliance with, this Approval does not:
(a) relieve any person of any obligation to comply with any provision of any applicable 
statute, regulation or other legal requirement; and



(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 Approval.
Adverse Effect
(11) The Owner and Operator shall take steps to minimize and ameliorate any adverse 
effect on the natural environment or impairment of water quality resulting from the 
present, past and historical operations at the  Site. Such steps may include accelerated 
or additional monitoring as may be necessary to determine the nature and extent of the 
effect or impairment.
(12) Despite an Owner, Operator, or any other person fulfilling any obligations imposed 
by this Approval, the person remains responsible for any contravention of any other 
condition of this Approval 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.
(13) At no time shall the Owner or Operator allow the discharge of a contaminant that 
causes or is likely to cause an adverse effect.
Change of Ownership
(14) 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; and
(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.
(15) 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 and sufficient financial assurance is 
deposited with the Ministry to ensure that these conditions will be carried out.  
(16) In the event of any change in ownership of the Site, other than change to a 
successor municipality, the Owner shall notify the successor of and provide the 
successor with a copy of this Approval, and the Owner shall provide a copy of the 
notification to the District Manager and the Director.
Registration on Title Requirement
(17) Prior to dealing with the property in any way, the Owner shall provide a copy of this 
Approval and any amendments, to any person who acquires an interest in the  property 
as a result of the dealing.
(18) (a) If not already completed, within ninety (90) calendar days from the date of 
issuance of this Approval, the Owner shall submit to the Director a completed 
Certificate of Requirement which shall include:

(i) a plan of survey prepared, signed and sealed by an Ontario Land 
Surveyor, which shows the area of the Site where waste has been and is to 



be deposited at the Site;
(ii) proof of ownership of the Site;
(iii) a letter signed by a member of the Law Society of Upper Canada or 
other qualified legal practitioner acceptable to the Director, verifying the 
legal description provided in the Certificate of Requirement;
(iv) the legal abstract of the property; and
(v) any supporting documents including a registerable description of the 
Site.

(b) If not already completed, within fifteen (15) calendar days of receiving a Certificate 
of Requirement authorized by the Director, the Owner shall:

(i) register the Certificate of Requirement in the appropriate Land Registry 
Office on the title to the property; and
(ii) submit to the Director and the District Manager, written verification that 
the Certificate of Requirement has been registered on title.

Registration on Title Requirement - Contaminant Attenuation Zone (CAZ)
 (19) Within thirty (30) calendar days from the date of  establishing a contaminant 
attenuation zone (CAZ) (overburden and/or bedrock aquifers) in either fee simple or by 
way of a groundwater easement, the Owner shall submit to the Director a completed 
Certificate of Requirement which shall include:
(a) If rights are obtained in fee simple, the Owner shall provide:

(i) documentation evidencing ownership of the CAZ obtained in compliance 
with Regulation 232, as amended;
(ii) a completed Certificate of Requirement and supporting documents 
containing a registerable description of the CAZ; and
(iii) a letter signed by a member of the Law Society of Upper Canada; or 
other qualified legal practitioner acceptable to the Director, verifying the 
legal description of the CAZ.

(b) within fifteen (15) calendar days of receiving a Certificate of Requirement signed or 
authorized by the Director,the Owner shall:

(i) register the Certificate of Requirement in the appropriate Land Registry 
Office on the title to the property; and
(ii) submit to the Director and the District Manager, a written verification that 
the Certificate of Requirement has been registered on title.  

(c) If rights are obtained by way of a groundwater easement, the Applicant shall:

(i) provide a copy of the agreement for the easement;
(ii) provide a plan of survey signed and sealed by an Ontario Land Surveyor 



for the CAZ; and
(iii) submit proof of registration on title of the groundwater easement to the 
Director and District Manager;

(d) The Owner shall not amend, or remove, or consent to the removal of the easement 
or CAZ from title without the prior written consent of the Director.
Inspections by the Ministry
(20) No person shall hinder or obstruct a Provincial Officer from carrying out any and all 
inspections authorized by the OWRA, the EPA, the PA, the SDWA or the NMA, of any 
place to which this Approval relates, and without limiting the foregoing:
(a) to enter upon the premises where the approved works are located, or the location 
where the records required by the conditions of this Approval are kept;
(b) to have access to, inspect, and copy any records required to be kept by the 
conditions of this Approval;
(c) to inspect the Site, related equipment and appurtenances;
(d) to inspect the practices, procedures, or operations required by the conditions of this 
Approval; and
(e) to sample and monitor for the purposes of assessing compliance with the terms and 
conditions of this Approval or the EPA, the OWRA, the PA, the SDWA or the NMA.
Information and Record Retention
(21) (a) Except as authorized in writing by the Director, all records required by this 
Approval shall be retained at the Site for a minimum of two (2) years from their date of 
creation.
(b) The Owner shall retain all documentation listed in Schedule “A” for as long as this 
Approval is valid.
(c) All information and logs required in Conditions 9(1), 10(1), 11(3), 11(4), 12(3), and 
12(4) shall be kept at the Site until they are included in the Annual Report.
(d) The Owner shall retain employee training records as long as the employee is 
working at the Site.
(e) The Owner shall make all of the above documents available for inspection upon 
request of Ministry staff.
(22) 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 Approval 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 Approval or any statute, 
regulation or other legal requirement; or
(b) acceptance by the Ministry of the information’s completeness or accuracy.
(23) The Owner shall ensure that a copy of this Approval, in its entirety and including all 
its Notices of Amendment, and documentation listed in Schedule "A", are retained at 
the Site at all times.
(24) Any information related to this Approval and contained in Ministry files may be 



made available to the public in accordance with the provisions of the Freedom of 
Information and Protection of Privacy Act, RSO 1990, CF-31.
2. FINANCIAL ASSURANCE
(1) (a) Within twenty (20) days of issuance of this Notice, the Owner shall submit to the 
Director, Financial Assurance as defined in Section 131 of the Environmental 
Protection Act, in the amount of $8,371,282.00.   This Financial Assurance shall provide 
sufficient funds for the closure and post-closure care/monitoring of the Site.

(i) The total amount of financial assurance specified in Condition 2(1)(a) 
shall be updated by the Owner, as follows, by the specified dates:

i. October 1, 2021 - $9,956,333.00
ii. October 1, 2022 - $11,541,383.00
iii. October 1, 2023 - $10,424,285.00
iv. October 1, 2024 - $10,097,075.00

(b) Commencing on October 1, 2023 and on a three (3) year basis thereafter, the 
Owner shall provide to the Director a re-evaluation of the amount of the Financial 
Assurance to facilitate the actions required under Condition 2(1)(a). The re-evaluation 
shall include an assessment based on any new information relating to the 
environmental conditions of the Site and shall include the costs of additional monitoring 
and/or implementation of alternative measures required by the Director upon review of 
the annual reports. The Financial Assurance must be submitted to the Director within 
twenty (20) days of written acceptance of the re-evaluation by the Director;
(c) The amount of Financial Assurance is subject to review at any time by the Director 
and may be amended at his/her discretion.  If any Financial Assurance is scheduled to 
expire or notice is received, indicating Financial Assurance will not be renewed, and 
satisfactory methods have not been made to replace the Financial Assurance at least 
sixty (60) days before the Financial Assurance terminates, the Owner shall forthwith 
replace the Financial Assurance with cash.
3. SITE OPERATION
Operation
(1) The   Site shall be operated and maintained at all times including management and 
disposal of all waste, in accordance with the EPA, Regulation 347, Regulation 232, and 
the conditions of this Approval.  
Service Area
(2) Waste categories of Industrial, Commercial and Institutional ("ICI waste"), generated 
from within the geographic boundaries of the Province of Ontario may be received for 
disposal at this Site.
Waste Types
(3) Only solid non-hazardous   ICI waste, including contaminated soils, and processed 



organic waste (e.g., dewatered sewage sludge from the Caledonia Sewage Treatment 
Plant), shall be received for disposal at this Site.  No hazardous waste or liquid 
industrial waste ,  as defined in Reg. 347, as amended by Reg. 558/00, shall be 
disposed at this Site.
(4) The Owner shall develop and implement a program to inspect waste to ensure that 
the waste received at the Site is of a type approved for acceptance under this Approval.
(5) The Owner shall ensure that all loads of waste are properly inspected by Trained 
Personnel prior to acceptance at the Site and that the waste vehicles are directed to the 
appropriate areas for disposal or transfer of the waste. The Owner shall notify the 
District Manager, in writing, of load rejections at the Site within one (1) business day 
from their occurrence.
Approved Waste Quantities
(6) The maximum volumetric capacity for the Site including waste and daily cover shall 
not exceed 1,045,065 cubic metres.
(7) The Owner shall ensure that the waste received at the Site does not exceed:
(a) a total of 250,000 tonnes in any calendar year; and
(b) the daily maximum received at the site does not exceed 1,000 tonnes.
Waste Placement
(8) No waste shall be landfilled outside of the approved six (6) hectare footprint fill area. 
The site shall be developed, maintain established buffer areas, and adhere to final 
contours for waste and final cover material in accordance with the design drawings 
provided in Appendix L of the Design and Operations Report.
(a) The maximum elevation of the fill zone, including final cover, shall be 221.50 metres 
above mean sea level.
Signage
(9) 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 Approval;
(c) the name of the Operator;
(d) the normal hours of operation;
(e) the allowable and prohibited waste types;
(f) the telephone number to which complaints may be directed;
(g) a warning against unauthorized access;
(h) a twenty-four (24) hour emergency telephone number (if different from above); and
(i) a warning against dumping outside the Site.
(10) All landfill signs shall be kept legible, in good repair, and cleaned when required.
Nuisance Control (Vermin, Vectors, Dust, Litter, Odour, Noise and Traffic)
(11) The Site shall be operated and maintained such that vermin, vectors, dust, litter, 
odour, noise and traffic do not create a nuisance.
(12) The Owner/Operator shall install visual screening berms, in accordance with the 
Design and Operations Report  and shall inspect and maintain them as required, during 
the operating life of the landfill Site.



(13) The Owner/Operator shall conduct inspections and ensure that appropriate 
controls are in place to prevent the acceptance of liquid industrial waste and hazardous 
waste and to prevent the acceptance of waste from outside the approved service area. 
 Records of violations by haulers or waste generators shall be maintained in the daily 
records for the Site operations. The Owner/Operator shall ensure that any waste 
refused for disposal leaves the Site immediately, and the District Manager is notified 
forthwith, of all waste load refusals at the Site related to requirements in this Certificate, 
including service area and waste types.
(14) The Owner/Operator shall ensure that the leachate collection system piping in the 
fill area and the connecting forcemain piping which leads to the leachate holding tank, 
shall be cleaned out at least once per year with a high pressure wash, and video 
inspections conducted, as necessary, to confirm that the pipes are clean and to 
determine the need for more frequent cleaning.  Assessment of the need to amend the 
cleaning frequency shall be based on regular inspections of the leachate collection 
system and monitoring results.  
(15) A thickness of at least 5 metres of compacted waste and cover material shall be 
maintained between any landfilled sludge (solid non-hazardous as per Reg. 347) and 
the granular leachate collection layer and leachate monitoring wells.
(16) The Owner/Operator shall take all reasonable steps to prevent off-site nuisance 
impacts, including visual impacts, transfer of waste, mud, or dust from the Site onto 
public roads due to landfill operations.
Burning of Waste
(17) Burning of waste at the Site is prohibited.
Scavenging
(18) Scavenging (as defined in Reg. 347) of deposited and/or stockpiled waste is 
prohibited at the Site. Controlled removal of recycleable/reusable material from the Site 
may only occur in a designated paved area on the Site, and shall be supervised by 
Trained Personnel.
Hours of Operation
(19) The permitted hours of operation for the site are from 6:00 a.m. to 6:00 p.m., 
Monday to Friday, and from 6:00 a.m. to 2:00 p.m. on Saturdays, for site preparation, 
site maintenance and daily cover activities. The operating hours for receipt of waste for 
disposal at the Site shall be from 7:00 a.m. to 5:00 p.m., Monday to Friday, and from 
7:00 a.m. to 1:00 p.m., on  Saturdays. No operations shall take place at the Site outside 
of the stated hours and the Site shall be closed on statutory holidays.
(20) The hours of operation may be amended from time to time to accommodate 
seasonal or unusual demand, based on prior consultation with the PLC and written 
concurrence from the District Manager.
Site Security
(21) No waste shall be received, landfilled or removed from the Site unless a site 
supervisor or other Trained Personnel are present to supervise the operations during 
operating hours.  The Site shall be closed when a supervisor or Trained Personnel are 
not present to supervise operations at the Site.



(22) The Site shall be operated and maintained in a safe and secure manner.  During 
non-operating hours, the Site entrance and exit gates shall be locked and the Site shall 
be secured against access by unauthorized persons.
Cover Material
(23) 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 Approval.  The alternative 
material shall be non-hazardous according to Regulation 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.
(24) Daily, interim and final cover material shall be shall be applied as follows:
a. Daily Cover - At the end of each working day, the entire working face shall be 
compacted and covered with a minimum thickness of 150 mm of soil cover, compost, 
wood chips, or other approved daily cover material.  Prior to placing waste at the start 
of the next operating day, the existing daily cover material shall be scarified or removed 
to the extent practical, to ensure vertical hydraulic connection is maintained between 
layers of waste and to promote percolation of leachate downwards to the leachate 
collection system.
b. Interim Cover - In areas where landfilling ceases temporarily for a period of 6 months 
or more, a minimum thickness of 300 mm of soil shall be placed as interim cover and 
graded to promote surface water runoff. The quality of soil for use as interim cover 
shall, as a minimum, meet the standards specified in Table 3 of Soil, Groundwater and 
Sediment Standards for use under Part XV.1 of the Environmental Protection Act.   
Prior to the use of interim cover soil, representative samples shall be taken and 
analysed for metals, Volatile Organic Compounds (VOCs) and PAHs, to confirm the soil 
meets the above-mentioned standards.
c. Final Cover - Final cover shall be applied progressively as areas of the landfill reach 
final waste elevations within the fill area. Prior to placement of final cover, the 
Owner/Operator shall submit for the approval of the Director, a report detailing the 
specifications, including particle size distribution of the final cover soil which shall 
confirm the designed infiltration rate of 0.15 m/year, as well as the protocols for testing 
and acceptance for on-site and off-site final cover soils. All areas of final cover shall be 
graded and vegetated as soon as practically possible.  The final soil cap shall be 
regularly inspected and maintained after the installation and during the post-closure 
period.  Without limiting the above, the Owner/Operator shall ensure for a minimum of 
five years after completion of the cap that the Site shall be inspected at least on a 
quarterly basis to ensure that there is positive drainage along the cap and that during 
the frost free period of the first two years following completion, such inspections shall 



be monthly.  If any inspection indicates that there is an area of ponding or zero slope, 
the Owner/Operator shall take all steps necessary to provide positive drainage and 
rehabilitate the final cover as soon as practically possible.
d. All on-site and excess soil used for daily, interim, and final cover shall be managed in 
accordance with Regulation 406.
Traffic Control
(25) The Owner/Operator shall ensure that vehicles carrying waste or materials to and 
from the Site shall only enter the Site from Highway #3 and Brooks Road. At no time 
shall any vehicle carrying waste or materials to and from the Site travel along Townline 
Road to access the Site.
(26) The Owner/Operator shall be responsible for maintenance and remedial work to 
the Improvement Area. The Improvement Area shall be maintained to the following 
minimum requirements:
(a) 300 mm thick granular "A" layer of gravel, meeting all applicable Haldimand County 
and Ontario Provincial Standards Specification (OPSS) to the Improvement Area; and
(b) Maintain asphalt on the entranceway/exit to the landfill and the parking area for the 
landfill Site, as well as 30 metres of the road approach on Brooks Road to the 
entranceway/exit to the Site, extending both north and south of the entranceway/exit, in 
base asphalt and top coat. The thickness of asphalt shall be a base coarse of 60 mm 
(HL8), and a surface coarse of 50 mm (HL3).
4. GROUNDWATER AND SURFACE WATER MONITORING
Compliance
(1) The Site shall be operated in such a way as to ensure compliance with the 
following:
(a) Reasonable Use Guideline B-7 for the protection of the groundwater at the Site; and
(b) Provincial Water Quality Objectives included in the July 1994 publication entitled 
Water Management Policies, Guidelines, Provincial Water Quality Objectives, as 
amended from time to time, or limits set by the Regional Director, or the Canadian 
Water Quality Guidelines published by the Canadian Council of Ministers of the 
Environment, 1999 for the protection of the surface water at and off the Site.
Surface Water and Groundwater
(2) The Owner shall monitor surface water and groundwater in accordance with the 
environmental monitoring program outlined in  Schedule "B".
(3) A certified Professional Geoscientist or Engineer possessing appropriate 
hydrogeologic and hydrologic training and experience shall execute or directly 
supervise the execution of the environmental monitoring and reporting program.
Groundwater Wells and Monitors
(4) The Owner shall ensure that all groundwater monitoring wells which form part of the 
monitoring program are properly capped, locked and protected from damage and 
maintained in accordance with Regulation 903.
(5) Where landfilling is to proceed around monitoring wells, suitable extensions shall be 
added to the wells and the wells shall be properly re-secured.
(6) Any groundwater monitoring well included in the on-going monitoring program that 



is damaged shall be assessed, repaired, replaced or decommissioned by the Owner, 
as required.
(a) The Owner shall repair or replace any monitoring well which is destroyed or in any 
way made to be inoperable for sampling such that no more than one regular sampling 
event is missed.
(b) All monitoring wells which are no longer required as part of the groundwater 
monitoring program, and have been approved by the Director or the District Manager 
 for abandonment, shall be decommissioned by the Owner, as required, in accordance 
with Regulation 903, to prevent contamination through the abandoned well.  A report on 
the decommissioning of the well shall be included in the Annual Report for the period 
during which the well was decommissioned.
Trigger Mechanisms and Contingency Plans
(7) In the event of a confirmed exceedance of a site-specific trigger level relating to 
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 
provided in Appendix J of the Design and Operations Report.
(8) 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 seven (7) days after confirmation of the 
exceedances;
(b) within thirty (30) days from the date of confirming the need to implement 
contingency measures, 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 Director  for approval; and
(c) the contingency measures shall be implemented by the Owner upon approval by the 
Director.
(9) The Owner shall ensure that any proposed changes to the site-specific trigger levels 
for leachate impacts to surface water or groundwater, are approved in advance by the 
Director via an amendment to this Approval.
Changes to the Monitoring Plan, Trigger Mechanism and Contingency Plan
(10) The Owner may request to make changes to the environmental monitoring 
program, Trigger Mechanism and Contingency Plan to the District Manager in 
accordance with the recommendations of the annual report.  The Owner shall make 
clear reference to the proposed changes in a separate letter that shall accompany the 
annual report.

(11) Within fourteen (14) days of receiving the written correspondence from the District 
Manager confirming that the District Manager is in agreement with the proposed 
changes to the environmental monitoring program, the Owner shall forward a letter 



identifying the proposed changes and a copy of the correspondences from the District 
Manager and all other correspondences and responses related to the changes to the 
monitoring program, to the Director requesting the Approval be amended to approve 
the proposed changes to the environmental monitoring plan prior to implementation.  

 (12) In the event any other changes to the environmental monitoring program are 
proposed outside of the recommendation of the annual report, the Owner shall follow 
current Ministry procedures for seeking approval for amending the Approval.

5. LEACHATE MANAGEMENT AND DISPOSAL
(1) Leachate generated at the landfill Site shall be collected, treated and disposed of 
using the on-site Leachate Treatment System, in accordance with the terms and 
conditions of the Industrial Sewage Works Approval No. 1122-BKUPSM dated 
February 3, 2020, as amended.
(a) Notwithstanding Condition 5(1), leachate generated at the landfill Site that is not 
treated using the on-site Leachate Treatment System shall be removed to an off-site 
facility that is approved by the Ministry to treat leachate generated at the landfill Site.
(2) Leachate generated at the landfill Site that is not treated using the on-site Leachate 
Treatment System shall not be discharged to the natural environment at any time.
(3) Any alternative proposal for leachate management and disposal must receive prior 
written approval of the District Manager.
(4) The Owner shall   reduce the level of leachate within the landfill to an elevation 191 
metres above mean sea level (AMSL), which equates to an average leachate depth of 
no greater than 0.3 metres, by the earlier of:
(a) five (5) years from the issuance date of this ECA; or
(b) the date the landfill reaches capacity.
(5) In addition to the requirements of Condition 5(4), the interim annual leachate 
elevation levels and interim landfill capacity-based leachate elevations shall be adhered 
to pursuant to Schedules "C" and "D" respectively.
(a) The leachate elevation, as determined by the pressure transducer located in the 
leachate collection sump riser pipe shall be used to establish the landfill leachate 
elevation. The leachate elevation will be considered in compliance with the target 
leachate elevations if the measurement meets the elevations stated in Schedules "C" 
and "D" within fifteen (15) days of the compliance date.
(6) The Owner shall implement the leachate management contingency measures in the 
report titled "Leachate Removal Plan – Revision 2, Brooks Road Landfill Site, 
Haldimand County, 2270386 Ontario Limited", prepared June 1, 2021, as amended, as 
necessary to meet the leachate elevations in Schedules "C" and "D".
(a) if the leachate elevations in Schedules "C" and "D" are not met within 105 days of 
the anniversary date of the issuance of this Approval the Owner shall cease accepting 
waste at the Site and immediately undertake the following actions until the leachate 
elevation is below the leachate elevation in Schedules "C" and "D":



(i) notify the District Manager;
(ii) increase trucking of raw leachate to an off-Site facility 
approved to accept leachate from the Site;
(iii) increase trucking of treated leachate from the on-Site 
leachate treatment system to an off-Site facility approved to 
accept treated leachate from the Site;
(iv) install interim cover to cells that have not reached final 
waste contours and to the working face;
(v) install final cover to cells that have reached final waste 
contours;
(vi) establish vegetation on installed cover material where 
appropriate and weather permitting; and
(vii) provide a plan to the District Manager regarding additional 
contingency measures deemed to be appropriate.

(b) landfilling activities may commence again when the compliance leachate elevation 
has been attained; and
(c) prior to amending the Leachate Removal Plan proposed amendments shall be 
submitted to the District Manager for approval.
(7) If the leachate elevation in the landfill reaches 199.0 metres AMSL, the Owner shall 
cease accepting waste at the Site and immediately undertake the following actions until 
the leachate elevation is below 199.0 metres AMSL:
(a) notify the District Manager;
(b) increase trucking of raw leachate to an off-Site facility approved to accept leachate 
from the Site;
(c) increase trucking of treated leachate from the on-Site leachate treatment system to 
an off-Site facility approved to accept treated leachate from the Site;
(d) install interim cover to cells that have not reached final waste contours and to the 
working face;
(e) install final cover to cells that have reached final waste contours;
(f) establish vegetation on installed cover material where appropriate and weather 
permitting; and
(g) provide a plan to the District Manager regarding additional contingency measures 
deemed to be appropriate.
(8) The Owner shall monitor leachate in accordance with the monitoring program 
outlined in Schedule "B".
6. LANDFILL GAS MANAGEMENT
(1) The Owner/Operator shall ensure that all buildings and structures containing 
enclosed spaces at the Site, shall be situated, constructed and monitored in a manner 
which minimizes the potential for explosive hazards due to landfill gas. The 
Owner/Operator shall install and maintain in good working condition, methane detection 



and alarm equipment (with active venting or with an effective passive venting system to 
relieve any possible landfill gas accumulation) for all enclosed buildings at the Site.  
(2) The Owner/Operator shall ensure that site design plans, specifications and 
descriptions for the control of landfill gas are such that the subsurface migration of 
landfill gas meets the requirements of the Ministry's Landfill Standards Guideline, 
Section 4.10, including but not limited to the following:
(a) the concentration of methane gas below the ground surface at the Site boundary 
must be less than 2.5 per cent by volume;
(b) the concentration of methane gas in any on-Site building or enclosed structure, and 
in the area immediately outside the foundation or basement floor of the building or 
structure, if the building or structure is accessible to any person or contains electrical 
equipment or a potential source of ignition, must be less than 1.0 per cent by volume;
(c) sub-condition (b) does not apply to a leachate collection, storage or treatment facility 
or a landfill gas collection or treatment facility for which specific health and safety 
measures and procedures are in place relating to the risk of asphyxiation and the risk of 
explosion; and
(d) the concentration of methane gas from the Site in any off-Site building or enclosed 
structure, and in the area immediately outside the foundation or basement floor of the 
building or structure, must be less than 0.05 per cent by volume (i.e. not present).
(3) If the measured gas concentration at a gas probe exceeds the applicable limit listed 
in Condition 6(2) above, the District Manager shall be notified immediately. The gas 
concentrations shall be re-measured immediately and daily for a period of up to three 
(3) consecutive days. If these readings confirm that the applicable limit has been 
exceeded, the Owner/Operator shall forthwith, implement appropriate control 
measures.
(4) The Owner shall monitor landfill gas in accordance with the monitoring program 
outlined in Schedule "B".
7. STORMWATER MANAGEMENT
(1) Stormwater runoff generated from the active waste fill area shall be treated by the 
Owner/Operator as leachate. The Owner/Operator shall ensure that any precipitation 
falling unto active waste fill areas, not under interim cover, shall be directed to the 
leachate collection system.  If necessary, granular sumps shall be dug into the waste to 
facilitate drainage of contaminated stormwater towards the leachate collection system.
(2) The Owner shall monitor the stormwater management pond in accordance with the 
monitoring program outlined in Schedule "B".
8. EMPLOYEE TRAINING
(1) A training plan for all employees that operate any aspect of the Site shall be 
developed and implemented by the Owner or the Operator.  Only Trained Personnel 
shall operate any aspect of the Site or carry out any activity required under this 
Approval.
(2) The Owner shall ensure that all site operations employees have been adequately 
trained and received on-going training with respect to the following, but not limited to:
(a) terms, conditions and operating requirements of this Approval for the Site;



(b) the operation, inspection, and maintenance of the Site with respect to the approved 
design and operations documents;
(c) relevant waste management legislation and regulations;
(d) environmental concerns related to waste management at the Site;
(e) occupational Health and Safety concerns related to waste management at the Site; 
and
(f) emergency procedures and contingency plans in case of fire, spills, off-site impacts 
and any other emergency situations.
9. COMPLAINTS RESPONSE PROCEDURE
(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 possible causes of the complaint, proceed to take the necessary actions to 
eliminate the cause of the complaint and forward a written reply to the 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 
recommendations, if any, for remedial measures, and managerial or operational 
changes to reasonably avoid the recurrence of similar incidents.
10. EMERGENCY AND SPILL RESPONSE  
(1) All Spills as defined in the EPA occurring at or from the Site shall be immediately 
reported to the  Ministry's Spills Action Centre at 1-800-268-6060 and shall be 
recorded in the log book. The Owner/Operator shall record for each Spill event the 
contaminant(s) spilled, the quantity or volume of contaminants spilled, the spatial 
distribution of the area impacted by the Spill, a root cause analysis of the events 
leading up to the Spill and a list of actions designed to prevent similar Spill events.
(2) In addition, the Owner shall submit, to the District Manager a written report within 
three (3) business days of the Spill event, outlining the nature of the incident, remedial 
measures taken, handling of waste generated as a result of the emergency situation 
and the measures taken to prevent future occurrences at the Site.
(3) All wastes resulting from a Spill event shall be managed and disposed of in 
accordance with the EPA and Regulation 347.
(4) All equipment and materials required to handle the Spill event shall be:
(a) kept on hand at all times that waste landfilling and/or handling is undertaken at the 
Site; and
(b) adequately maintained and kept in good repair.
(5) The Owner shall ensure that the emergency response personnel are familiar with 
the use of such equipment and its location(s).
11. PUBLIC LIAISON COMMITTEE (PLC)
(1) The Owner or Operator shall maintain and participate in a landfill PLC, which shall 



function in accordance with the Terms of Reference for the PLC, as amended from time 
to time. Any amendment to the Terms of Reference must be approved by the District 
Manager. The PLC shall serve as a forum for dissemination, consultation, review and 
exchange of information regarding the operation of the landfill Site, including 
environmental monitoring, maintenance, complaint resolution, and new approvals or 
amendments to existing approvals related to the operation of this landfill Site.
(2) The Owner/Operator shall invite representation from the following groups to 
participate on the PLC:
(a) the County of Haldimand;
(b) Six Nations of the Grand River;
(c) landowners within a minimum 500 metre distance of the Site;
(d) residents of Haldimand County; and
(e) Lower Grand River Land Trust.
The number of representatives from each group shall be as specified in the Terms of 
Reference approved by the District Manager.
(3) Copies of all reports or other submissions required by the conditions of this 
Approval shall be made available to the PLC and the County of Haldimand, in 
accordance with the deadlines specified in the Conditions.
(4) The Owner or Operator shall provide to the PLC and the County of Haldimand, 
reasonable notice and opportunities to make comments regarding any proposed 
amendment to this Approval.  The Owner or Operator shall forward to the Director for 
consideration any written comments received by the Owner or Operator and advise the 
Director of the essence of any verbal comments received by the Owner or Operator 
regarding the proposed amendment.
12. INSPECTIONS,  RECORD KEEPING AND REPORTING
Daily Inspections and Inspection Log
(1) A visual inspection of the entire Site and all equipment on the Site shall be 
conducted each day the Site is open to ensure that:
(a) the Site is secure;
(b) the operation of the Site is not causing any nuisances;
(c) the operation of the Site is not causing any adverse effects on the environment or 
impairing water quality; and
(d) the Site is being operated in compliance with this Approval.
(2) Any deficiencies discovered as a result of the inspection shall be remedied 
immediately, including temporarily ceasing operations at the Site if needed .
(3) An electronic or written record of the inspections shall be maintained and shall 
include the following:
(a) the name and signature of person that conducted the inspection;
(b) the date and time of the inspection;
(c) the list of all deficiencies discovered during the inspections, including but not limited 
to:



(i) the presence of any leachate seeps;
(ii) the condition of the methane venting system;
(iii) poor drainage conditions and ponding of surface water; and
(iv) the presence of waste outside of the approved fill area;

(d) the recommendations for remedial action to address the identified deficiencies; and
(e) the date, time and description of the remedial actions taken.
Daily Waste Log
(4) A daily log shall be maintained in written or electronic format and shall include the 
following information:
(a) the type, date and estimated quantity (tonnes) of all waste, including non-landfilled 
waste received at the Site;
(b) the type, date and estimated quantity (tonnes) of cover material applied  at the Site;
(c) the area of the Site in which waste disposal operations are taking place;
(d) a record of litter collection activities and the application of any dust suppressants;
(e) a record of all refusals of waste shipments, the reason(s) for refusal, and the origin 
of the waste, if known; and
(f) a description of any out-of-service period of any control, treatment, disposal or 
monitoring facilities, the reasons for the loss of service, and action taken to restore and 
maintain service.
Other Information
(5) Any information requested, by the Director, the District Manager or a Provincial 
Officer, concerning the   Site and its operation under this Approval, including but not 
limited to any records required to be kept by this Approval shall be provided to the 
Ministry, upon request.
Annual Report
(6) A written report on the development, operation and monitoring of the Site, shall be 
completed annually (the “Annual Report”).  The Annual Report shall be submitted to the 
District Manager, by March 31st of the year following the period being reported upon.  
(7) The Annual Report shall include but not be limited to the following information:
(a) the results and an interpretive analysis of the results of all leachate, groundwater 
surface water and landfill gas monitoring, including an assessment of the need to 
amend the monitoring programs;
(b) an assessment on the Site’s compliance with Guideline B7;
(c) an assessment of the operation and performance of all engineered facilities, the 
need to amend the design or operation of the Site, and the adequacy of and need to 
implement the Ministry approved 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; facilities existing, added or 



removed during the reporting period; and site preparations and facilities planned for 
installation during the next reporting period;
(e) summaries of any actions taken for the odour management plan and compliance 
with the leachate removal plan;
(f) summaries of any actions taken for the compliance with the leachate removal plan;
(g) calculations of the volume of waste, daily and intermediate cover, 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;
(h) a calculation of the remaining capacity of the Site or an estimate of the remaining 
Site life;
(i) summary of total annual quantity (tonnes) of waste received at the Site;
(j) a summary of any complaints received and the responses made;
(k) a summary of the information included in the logs required by Conditions 9(1), 10(1), 
11(3), 11(4), 11(5), and 12(2);
(l) a summary of the daily waste log;
(m) a discussion of any operational problems encountered at the Site and corrective 
action taken;
(n) any changes to the Ministry approved  Design and Operations Report and the 
Closure Plan that have been approved by the Director since the last Annual Report;
(o) a report on the status of all monitoring wells and a statement as to compliance with 
Regulation 903;
(p) a description and location of any leachate seeps identified during the daily 
inspection of the Site and the mitigative measures taken to address the presence of 
seeps;
(q) a summary of the daily inspections conducted over the monitoring period;
(r) any other information with respect to the Site which the District Manager may require 
from time to time;
(s) a copy of the most current ministry approved monitoring programs in table format;
(t) compliance status with all conditions of the Approval and the approved Design and 
Operations Plan;
(u) a "Monitoring and Screening Checklist" completed and signed by a Qualified 
Professional; and
(v) items identified in Section 7.7 Annual Progress Report of the Design and Operations 
Report;
13. CLOSURE PLAN
(1) At least two (2) years prior to the anticipated date of closure of this Site, or when the 
Site reaches 90% capacity, whichever comes first, 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 but not be 
limited to the following information:
(a) A plan showing Site appearance after closure;
(b) A description of the proposed end-use of the Site;



(c) Description 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;
vi. final construction of any control, treatment, disposal and 
monitoring facilities for leachate, groundwater, surface water 
and landfill gas; and
vii. a schedule indicating the time-period for implementing sub-
conditions (i) to (vi) above.

(d) Description of the procedures for post-closure care of the Site, including:

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 contact and response procedures;

(e) An assessment of the adequacy of and need to implement the contingency plans for 
leachate and landfill gas;
(f) An updated estimate of the contaminating life span of the Site, based on the results 
of the monitoring programs to date; and
(g) An update of the cost estimate for financial assurance and the amount which has 
been provided to the Director.
(2) The Site shall be closed in accordance with the closure plan as approved by the 
Director.
The following Schedule "A" forms part of this Approval

Schedule "A"
1. Application for an amendment to ECA No. A110302 for a vertical expansion. Signed 
by Richard Weldon, Managing Partner, 2270386 Ontario Limited. Dated April 26, 2019. 
The application includes all supporting documentation and consists of the following:



i. Design and Operations Report Vertical Expansion, Brooks 
Road Landfill Site, 2270386 Ontario Inc., Prepared by GHD, 
April 18, 2019;
ii. Appendix A - Provisional CofA No. A110302 and 
Amendments;
iii. Appendix B - Site Preparation Reports;
iv. Appendix C - Site Legal Surveys;
v. Appendix D - Geotechnical Assessment;
vi. Appendix E - HELP Model Outputs;
vii. Appendix F - Hydrologic Modeling;
vii. Appendix G - Surface Water Supporting Engineering 
Calculations;
viii. Appendix H - Landfill Gas Production and Air Dispersion 
Modeling Results;
ix. Appendix I - Fugitive Odour Best Management Practices 
Plan and BRE Odour Complaint Response Procedure;
ix. Appendix J - Trigger Level Program;
ix. Appendix K - Financial Assurance Plan; and
ix. Appendix L - Design and Operations Report Drawings.

2. Leachate Removal Plan, Brooks Road landfill Site Haldimand County, 2270386 
Ontario Limited. Report No 90. Prepared by GHD, February 7, 2020.
3. Environmental Compliance Approval Application.  Signed by Richard Weldon, 
Managing Partner, 2270386 Ontario Limited. Dated June 1, 2021.
4. Design and Operations Report, Vertical Expansion – Rev. 1, Brooks Road Landfill 
Site, Haldimand County, 2270386 Ontario Limited.  Prepared by GHD, 
 Signed/stamped and dated June 14, 2021.

5. Leachate Removal Plan - Revision 2, Brooks Road Landfill Site, Haldimand County, 
2270386 Ontario Limited. Prepared by GHD,  June 1, 2021.

The following Schedule "B" forms part of this Approval

Schedule "B"

Table B1: Groundwater, Surface Water, Leachate and Landfill Gas Monitoring 
Programs

Location March May August November
OW1A-06 - B 4 - A 3Groundwater



OW1B-06 - B - A
OW3A-07 - B - A
OW3B-07 - B - A
OW5A-06 - B - A
OW5B-07 - B - A
OW8A-06 - B - A
OW8B-06 - B - A
OW8D-07 
(Gypsum 
Mine)

- B - WL - only 6

OW8S-07 
(Gypsum 
Mine)

- B - WL - only

OW9A-06 - B - A
OW9B-06 - B - A
MW1-03 - WL - only - WL - only
MW1A-07 - B - A
MW1B-07 - B - A
MW1D-07 
(Gypsum 
Mine)

- B - WL - only

MW1S-07 
(Gypsum 
Mine)

- B - WL - only

MW2-03 - WL - only - WL - only
MW2A-01 - B - A
MW2B-07 - B - A
MW2D-07 
(Gypsum 
Mine)

- B - WL - only

MW2S-07 
(Gypsum 
Mine)

- B - WL - only

MW3-03 - WL - only - WL - only
MW4A-09 - WL - only - WL - only
MW5A-09 - B - A
MW5B-09 - B - A
MW6A-07 - B - A
MW6B-07 - B - A
MW10A-18 - B - A

1



MW10B-18 - B - A
MW11A - B - A
MW11B - B - A
MW12A - B - A
MW12B - B - A
SW1 C 5 B C B
SW3 C B C B
SW4 C B C B
SW5 C B C B
SW6 C B C B
SW7 C B C B
SW8 C B C B

Surface Water
2

SW9 C B C B
Leachate 
Collection 
System Sump 
Riser Pipe

B - -Leachate7

LW1-17

See Note #7

- - -
GP-1A
GP-1B
GP-2A
GP-2B
GP-3A
GP-3B
GP-4A
GP-4B
GP-5
GP-6
GP-7

Landfill Gas8

GP-8

See Note #8

Groundwater 
Duplicate

- B - A

Surface Water 
Duplicate

C B C B

QA/QC

Field Blank C B C B
Notes:
1. Groundwater levels will be measured during May and November sampling events.
2. Surface water levels and flows will be measured for all sampling events.
3. A - Indicator parameters (groundwater):  alkalinity, ammonia, barium, boron, 



calcium, chloride, conductivity, iron, magnesium, nitrate, pH, sodium, TDS, sulphate, 
COD, and DOC.
4. B - Metals:  aluminum, arsenic, barium, beryllium, boron, cadmium, total chromium, 
copper, iron, lead, magnesium, manganese, mercury, silver, sodium, zinc, vanadium, 
thallium, molybdenum, cobalt, nickel.
B - PAHs:  naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, 
anthracene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(j)fluoranthene, benzo(a)pyrene, 
indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene, benzo(ghi)perylene.
B - VOCs:  chloromethane, vinyl chloride, bromomethane, chloroethane, 
trichlorofluoromethane, acetone, 1,1-dichloroethene, dichloromethane, trans-1,2-
dichloroethene, methyl-t-butyl ether, 1,1-dichloroethane, methyl ethyl ketone, cis-1,2-
dichloroethene, chloroform, 1,2-dichloroethane, 1,1,1-trichloroethane, carbon 
tetrachloride, benzene, 1,2-dichloropropane trichloroethene, bromodichloromethane, 
cis-1,3-dichloropropene, methyl isobutyl ketone, trans-1,3-dichloropropene, 1,1,2-
trichloroethane, toluene, 2-hexanone, dibromochloromethane, 1,2-dibromoethane, 
tetrachloroethene, 1,1,1,2-tetrachloroethane, chlorobenzene, ethylbenzene, m,p,o-
xylenes, bromoform, styrene, 1,1,2,2-tetrachloroethane, 1,3-dichlorobenzene, 1,4-
dichlorobenzene, 1,2-dichlorobenzene.
B - Inorganic chemistry parameters:  alkalinity, ammonia, hardness, nitrate, nitrite, 
TKN, chloride, sulfates, DOC, TDS, suspended solids, phenol, BOD5, COD, pH, total 
phosphorus, potassium, conductivity, calcium.
5. C - Indicator parameters (surface water): alkalinity, ammonia, chloride, 
conductivity, iron, nitrate, nitrite, TKN, pH, total phosphorus, TDS, suspended solids, 
sulphate, BOD5, COD, phenol, temperature, and dissolved oxygen.
6. WL - only: water level or leachate level only.
7. Leachate:  Leachate water levels shall be collected on a monthly basis at leachate 
monitoring well LW1-17 and the inclined leachate collection sump riser pipe, while an 
annual leachate chemistry sample is required to be collected in May from the collection 
sump. Compliance with the leachate level elevation shall be determined by the 
pressure transducer that is located in the leachate collection sump riser pipe.
8. Landfill Gas:  Sampling is to occur monthly from December 1 to April 30 and 
quarterly from May through November for % lower explosive limit methane 
concentration of combustible gas, carbon dioxide, oxygen and balance gases, gas 
pressure, and water level.

The following Schedule "C" forms part of this Approval

Schedule "C"
Table C1: Target leachate elevations to reach leachate elevation 191 m AMSL 
based on the date of March 27, 2020.

Required 
Leachate 
Elevation 

Estimated 
Leachate 
Volume in 

Volume 
Removed in 
Excess of 

Forecasted 
Leachate 

Generation 

LTS 
Discharge to 

Ditch (m 

Required 
Average 
Excess 

Date



(m AMSL) Landfill (m 
3 )

Generation (m 
3 )

Rate (m 3 
/day)

3 /day) Leachate 
Removal 
(m 3 

/day)
March 27, 

2020
198.5 40,000 -  44 45 0

March 27, 
2021

196 28,000 12,000 44 45 32

March 27, 
2022

193.8 18,000 10,000 42 45 24

March 27, 
2023

192.1 10,000 8,000 44 45 21

March 27, 
2024

191.3 4,000 6,000 45 45 16

March 27, 
2025

191 2,000 2,000 49 45 9.5

March 27, 
2026

191 2,000 0 33 45 0

The following Schedule "D" forms part of this Approval
Schedule "D"

Table D1: Capacity-Based Target Leachate Elevations
Estimated Landfilled 

Volume (m 3 )
Required Leachate Elevation (m 

AMSL)
680,000 197.9
710,000 197.4
740,000 196.8
770,000 196.2
800,000 195.7
830,000 195.1
860,000 194.5
890,000 193.9
920,000 193.4
950,000 192.8
980,000 192.2

1,010,000 191.7
1,040,000 191.1
1,045,065 191.0

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



Conditions 1(1), 1(2), 1(4), 1(5), 1(6), 1(7), 1(8), 1(9), 1(10), 1(11), 1(13), 1(20), 1(21), 
1(22), and 1(23) are to clarify the legal rights and responsibilities of the Owner and 
Operator under this Approval.
Conditions 1(3) and 7(4)  are 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.
Condition 1(12) is 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.
Condition 1(14) is 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 Approval.
Condition 1(15) is to ensure that the successor is aware of its legal responsibilities.
Conditions 1(16), 1(17) and 1(18) clarify that the Part II.1 Director is an individual with 
authority pursuant to Section 197 of the Environmental Protection Act to require 
registration on title and provide any person with an interest in property before dealing 
with the property in any way to give a copy of the Approval to any person who will 
acquire an interest in the property as a result of the dealing.  
Condition 1(19) is to ensure that appropriate Ministry staff has ready access to the Site 
for inspection of facilities, equipment, practices and operations required by the 
conditions in this Approval.  This Condition is supplementary to the powers of entry 
afforded a Provincial Officer pursuant to the Act, the OWRA, the PA, the NMA and the 
SDWA.
Condition 1(24)  clarifies what information may be subject to the Freedom of 
Information Act.
Condition 2(1) is to ensure that sufficient funds are available to the Ministry for closure 
and post-closure activities at the Site in the event that the Owner is unable or unwilling 
to do so.
Conditions 3(1), 3(11), 3(12), 3(13), 3(14), 3(15), 3(16), 12(1) and 12(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.
Conditions 3(2), 3(3), 3(4), and 3(5) are to specify the approved area from which waste 
may be accepted at the Site, and the types of waste that may be accepted for disposal 
at the Site based on the Owner’s application and supporting documentation.
Conditions 3(6), 3(7), and 3(8) are to specify restrictions on the extent of landfilling and 
the maximum rates to be accepted for disposal at the Site based on the Owner’s 
application and supporting documentation.  These limits define the approved volumetric 
capacity of the site.
Conditions 3(9) and 3(10) are to ensure that users of the Site are fully aware of 
important information and restrictions related to Site operations and access under this 
Approval.



Condition 3(17) is to ensure open burning of municipal waste is unacceptable because 
of concerns with air emissions, smoke and other nuisance effects, and the potential fire 
hazard.
Condition 3(18) is to ensure that uncontrolled removal of material from waste at the Site 
is avoided. Scavenging of deposited waste can be detrimental to the public health and 
safety and cause damage to the natural environment.
Conditions 3(19) and 3(20) are to specify the hours of operation for the landfill site and 
a mechanism for amendment of the hours of operation, as required.
Conditions 3(21) and 3(22) 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.
Condition 3(23) is to specify the approval requirements for use of alternative cover 
material at the Site.
Condition 3(24) is to ensure that daily and intermediate cover is used to control 
potential nuisance effects, to facilitate vehicle access on the site, and to ensure an 
acceptable site appearance is maintained. 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.
Condition 3(25) is to ensure that potential truck traffic impacts on the immediate local 
community is limited to the existing main roads.
Condition 3(26) is to ensure that public road servicing the Site (described as 
"Improvement Area") meets the applicable standards. Condition 3(26) also ensures that 
the Improvement Area is maintained regularly as per agreement between the 
Owner/Operator of the Site and Haldimand County.
Condition 4(1) is to provide the groundwater and surface water limits to prevent water 
pollution at the Site
Conditions 4(2), 4(3), 5(2), 6(4), and 7(2) are included to require the Owner to 
demonstrate that the 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.
Conditions 4(4), 4(5), and 4(6) are included to ensure the integrity of the groundwater 
monitoring network so that accurate monitoring results are achieved and the natural 
environment is protected.
Conditions 4(7), 4(8), and 4(9) 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.
Conditions 4(10), 4(11), and 4(12) are included to streamline the approval of the 
changes to the monitoring plan.
Condition 5(1) is added to ensure that leachate generated at this Site is disposed of in 
an environmentally acceptable manner.



Conditions 6(1), 6(2), 6(3), and 6(5) are to ensure that off-site migration of landfill gas is 
monitored and all buildings at the Site are free of any landfill gas accumulation, which 
due to a methane gas component may be explosive and thus create a danger to any 
persons at the Site.
Condition 7(1) is added to ensure to ensure that both surface water and stormwater is 
managed in an environmentally acceptable manner.
Conditions 8(1) and 8(2) are to ensure that the Site is operated by properly trained staff 
in a manner which does not result in a hazard or nuisance to the natural environment or 
any person.
Condition 9(1) is added to ensure that any complaints regarding landfill operations at 
this Site are responded to in a timely and efficient manner.
Condition 10(1) is to ensure the Owner immediately responds to a spill.
Conditions 10(2), 10(3), 10(4), and 10(5) are to ensure that the Owner notifies the 
Ministry forthwith of any spills so that an appropriate response can be determined.
Conditions 11(1), 11(2), 11(3), and 11(4) are added to establish a forum for the 
exchange of information and public dialogue on activities carried out at the landfill Site. 
 Open communication with the public and local authorities is important in helping to 
maintain high standards for site operation and protection of the natural environment.
Condition 12(3) is to ensure that detailed records of Site inspections are recorded and 
maintained for inspection and information purposes.
Condition 12(4) and 12(5) are added to ensure that accurate waste records are 
maintained to ensure compliance with the conditions in this Approval (such as fill rate, 
site capacity, record keeping, annual reporting, and financial assurance requirements), 
the EPA and its regulations.
Conditions 12(6) and 12(7) are added to ensure that regular review of site 
development, operations and monitoring data is documented and any possible 
improvements to site design, operations or monitoring programs are identified.  An 
annual report is an important tool used in reviewing site activities and for determining 
the effectiveness of site design.
Condition 13(1) is added 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.

Upon issuance of the environmental compliance approval, I hereby revoke 
Approval No(s). A110302  issued on March 27, 2020

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

a. 



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 1st day of October, 
2021

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

CM/
c: District Manager, MECP Hamilton - District
DAN TURNER P.Eng.

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


Matthew Griffin
Mike Masschaele - Air, GHD Limited



Appendix C 
MECP Water Well Records 
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Appendix D 
Stratigraphic and Instrumentation Logs 
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SILT LOAM (Topsoil), with CLAY, trace SAND, trace
GRAVEL, roots, very soft, dark brown, damp
CI - CLAY (Native), with SILT, firm, moderate
plasticity, brown, trace grey colour, dry to damp
- roots
- soft to firm, damp
- wet

CH - CLAY, soft to firm, high plasticity, slow
dilatency, dry to damp
- possible 7.6cm long fractures, moist to wet
- soft, damp to moist
CH - CLAY (Till), trace GRAVEL, soft, fine grained,
subangular, damp to moist

CH - CLAY (Varved), soft, high plasticity, damp to
moist
- trace GRAVEL, fine grained, subangular
- trace SILT, oxidised, redish brown colour
- CLAY, trace GRAVEL, not varved
- piece of GRAVEL, subrounded, vertical deposition
- piece of GRAVEL, subrounded, vertical deposition
- CLAY, varved, high plasticity, rapid dilatency
- Piece of COBBLE, subangular, ~10cm diameter

- 2.5cm layer of trace SAND
- trace SILT, trace SAND, firm/compact, damp,

subangular gravel
CH - CLAY (Till), with GRAVEL, firm, damp

COBBLE/BOULDER, dry, limestone/dolomite

SM/SC - SAND (Alluvium), trace FINES, loose to
compact, coarse grained, dark grey, wet, parent
material is predominantly Shale
GM/GC - GRAVEL (Alluvium), trace FINES, trace
SAND, loose to compact, fine grained, dark grey,
wet, parent material is predominantly Shale
SHALE (Bedrock)
END OF BOREHOLE @ 19.05m BGS

CONCRETE

209.6mm OS
dia. Borehole

BENTONITE
GROUT

HOLEPLUG

SAND PACK

WELL
SCREEN

WELL DETAILS
Screened interval:
     184.07 to 181.02m ASD
     16.00 to 19.05m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   Sch 40 PVC
Seal:
     199.46 to 184.68m ASD
     0.61 to 15.39m BGS
Material:   Bentonite Gravel
Sand Pack:
     184.68 to 181.02m ASD
     15.39 to 19.05m BGS
Material:   No.2 SILICA SAND
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PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSL

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
WATER FOUND

DATE COMPLETED:  November 29, 2006

DRILLING METHOD:  108mm ID HSA

FIELD PERSONNEL:  J.Leader

Dec 5, 2006
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- Please Refer to Stratigraphy Log OW9A-06.

END OF BOREHOLE @ 5.79m BGS

CONCRETE

HOLEPLUG

SAND PACK

209.6mm OS
dia. Borehole
WELL
SCREEN

WELL DETAILS
Screened interval:
     197.33 to 194.28m ASD
     2.74 to 5.79m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   Sch 40 PVC
Seal:
     199.46 to 197.63m ASD
     0.61 to 2.44m BGS
Material:   Bentonite Gravel
Sand Pack:
     197.63 to 194.28m ASD
     2.44 to 5.79m BGS
Material:   No.2 SILICA SAND
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PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSL

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
WATER FOUND

DATE COMPLETED:  November 29, 2006

DRILLING METHOD:  108mm ID HSA

FIELD PERSONNEL:  J.Leader

Dec 5, 2006
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Please refer to Overburden Stratigraphy Log
MW1A-07.

260mm Ø/
BOREHOLE

PORTLAND
BENTONITE
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DATE COMPLETED:  May 14, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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END OF OVERBURDEN HOLE @ 16.76m BGS

BENTONITE
PORTLAND

51mm Ø SCH/
40 PVC
RISER

102mm Ø/
STEEL
CASING
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DATE COMPLETED:  May 14, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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Weathered Bedrock - Dolomitic Shale, gravel sized
fragments, light and dark grey in colour, fine texture,
moderately to highly weathered - iron oxidization
present

DOLOSTONE-SHALE BEDROCK (SALINA
FORMATION), dolostone shale, light grey/dark grey,
thin horizontal laminations to wavy beds, fine grained
and micro-crystalline, argillaceous, slightly
weathered;  occasional to frequent gypsum
beds/nodules, occasional selenite crystals
- fracture, slightly weathered, suspect open aperture
- suspect horizontal fractures with very close

aperture; suspect vertical fractures randomly
interesecting bedding planes from 17.45 to 17.53
m.bgs

- fracture, moderately weathered, iron oxizidization
present

- gypsum bed (21.5cm), white, micro-crystalline,
minor inclusions of dark grey shale

- gypsum bed (37cm), white, micro-crystalline, <5%
dolomitic-shale

96mm Ø/
COREHOLE

BENTONITE
GRAVEL

NO.2  SILICA
SAND

51mm Ø/
SCH 40 PVC
SCREEN

182.96
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DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

B
E

D
R

O
C

K
 L

O
G

  1
82

35
-2

00
7-

B
E

D
R

O
C

K
.G

P
J 

 C
R

A
_C

O
R

P
.G

D
T

  4
/1

5/
1

6

Monitoring Well
ELEV.

m
AMSL



8

9

10

98

78

98

98

78

98
- gypsum bed (5.1cm)
- gypsum bed (2.5cm)

END OF BOREHOLE @ 30.68m BGS

BENTONITE
GRAVEL

WELL DETAILS
Screened interval:
     175.95 to 173.51m AMSL
     23.77 to 26.21m BGS
Length:   2.44m
Diameter:   51mm
Slot Size:   10
Material:   Sch 40 PVC
Seal:
     173.51 to 169.04m AMSL
     26.21 to 30.68m BGS
Material:   Bentonite Gravel
Sand Pack:
     176.25 to 173.51m AMSL
     23.47 to 26.21m BGS
Material:   No.2 SILICA SAND
----------
Seal:
     177.17 to 176.25m AMSL
     22.56 to 23.47m BGS
Material:   Bentonite Gravel
----------
Seal:
     199.11 to 177.17m AMSL
     0.61 to 22.56m BGS
Material:   Cement-Bentonite Grout
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DATE COMPLETED:  May 14, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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Please refer to Overburden Stratigraphy Log
MW1A-07.
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DATE COMPLETED:  May 17, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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END OF OVERBURDEN HOLE @ 16.46m BGS
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51mm Ø SCH/
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DATE COMPLETED:  May 17, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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Please refer to Bedrock Stratigraphy Log MW1D-07.

END OF BOREHOLE @ 21.54m BGS

96mm Ø/
COREHOLE

NO.2  SILICA
SAND

51mm Ø/
SCH 40 PVC
SCREEN

WELL DETAILS
Screened interval:
     179.63 to 178.11m AMSL
     20.02 to 21.54m BGS
Length:   1.52m
Diameter:   51mm
Slot Size:   20
Material:   Sch 40 PVC
Seal:
     199.65 to 179.99m AMSL
     0.00 to 19.66m BGS
Material:   Cement-Bentonite Grout
Sand Pack:
     181.21 to 178.11m AMSL
     18.44 to 21.54m BGS
Material:   No.2 SILICA SAND

183.19

178.11
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DATE COMPLETED:  May 17, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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Please refer to Overburden Stratigraphy Log
MW2A-07.
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STEEL
CASING

(OVERBURDEN) Page 1 of 4
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DATE COMPLETED:  May 29, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

O
V

E
R

B
U

R
D

E
N

 L
O

G
  1

82
35

-2
00

7-
B

E
D

R
O

C
K

.G
P

J 
 C

R
A

_C
O

R
P

.G
D

T
  4

/1
5/

1
6

Monitoring Well

TOP OF CASING
TOP OF RISER

GROUND SURFACE

ELEV.
m

AMSL

201.21
201.16
200.63



END OF OVERBURDEN HOLE @ 14.94m BGS

BENTONITE
PORTLAND

51mm Ø SCH/
40 PVC
RISER

(OVERBURDEN) Page 2 of 4
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DATE COMPLETED:  May 29, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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DOLOSTONE-SHALE BEDROCK (SALINA
FORMATION), dolomite shale, light grey/dark grey,
thin horizontal laminations to wavy beds, fine grained
and microcrystalline, argillaceous, gypsiferous,
slightly weathered in upper 3 metres, no gypsum
apparent in upper 0.7 metres; occasional to frequent
gypsum beds/nodules, occasional selenite crystals
- highly fractured

- fracture, moderately weathered, oxizidization
present

- fracture, moderately weathered, 10 degree angle,
apparent oxidization

- 5.08cm of conglomerate, mudstone gravel size
particles interbedded within dolomitic-shale

- fractured zone inferred (27cm), weathered
sub-angular gravel

- fracture inferred

- gypsum bed (7.5cm), minor shale inclusions

- gypsum/selenite bed (2.5cm), micro to fine
crystalline structure; fracture inferred, slight
weathering

- fracture inferred
- gypsum (~75%), intermixed with dolomitic-shale,

11.5cm zone

- fracture, moderately weathered

- gypsum bed (6.4cm), minor shale inclusions

- gypsum bed (19cm), minor shale inclusions

- gypsum (60-70%), 7.6cm zone

96mm Ø/
COREHOLE

185.70
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DATE COMPLETED:  May 29, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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- fracture
- fracture

- gypsum bed (23cm), minor shale inclusions

- gypsum (~50%), 8.9cm zone

- gypsum bed (91.5cm), minor shale inclusions

END OF BOREHOLE @ 28.96m BGS

BENTONITE
GRAVEL

NO.2  SILICA
SAND

51mm Ø/
SCH 40 PVC
SCREEN

WELL DETAILS
Screened interval:
     173.20 to 171.68m AMSL
     27.43 to 28.96m BGS
Length:   1.52m
Diameter:   51mm
Slot Size:   10
Material:   Sch 40 PVC
Seal:
     175.33 to 174.42m AMSL
     25.30 to 26.21m BGS
Material:   Bentonite Gravel
Sand Pack:
     174.42 to 171.68m AMSL
     26.21 to 28.96m BGS
Material:   No.2 SILICA SAND
----------
Seal:
     200.63 to 174.95m AMSL
     0.00 to 25.68m BGS
Material:   Cement-Bentonite Grout

171.68

(BEDROCK) Page 4 of 4
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DATE COMPLETED:  May 29, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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Please refer to Overburden Stratigraphy Log
MW2A-01.
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DATE COMPLETED:  June 1, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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END OF OVERBURDEN HOLE @ 14.94m BGS

PORTLAND

51mm Ø SCH/
40 PVC
RISER

(OVERBURDEN) Page 2 of 4
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DATE COMPLETED:  June 1, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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Please refer to Bedrock Stratigraphy Log MW2D-07.

END OF BOREHOLE @ 22.86m BGS

96mm Ø/
COREHOLE

NO.2  SILICA
SAND

51mm Ø/
SCH 40 PVC
SCREEN

WELL DETAILS
Screened interval:
     179.15 to 177.63m AMSL
     21.34 to 22.86m BGS
Length:   1.52m
Diameter:   51mm
Slot Size:   20
Material:   Sch 40 PVC
Seal:

185.55

177.63
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DATE COMPLETED:  June 1, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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     200.49 to 180.68m AMSL
     0.00 to 19.81m BGS
Material:   Bentonite Gravel
Sand Pack:
     180.68 to 179.15m AMSL
     19.81 to 21.34m BGS
Material:   No.2 SILICA SAND
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DATE COMPLETED:  June 1, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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Please refer to Overburden Stratigraphy Log
OW8A-07.

260mm Ø/
BOREHOLE

PORTLAND
BENTONITE
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STEEL
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(OVERBURDEN) Page 1 of 4
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DATE COMPLETED:  June 14, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader/B.Iotzov

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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END OF OVERBURDEN HOLE @ 17.68m BGS

BENTONITE
PORTLAND
51mm Ø SCH/
40 PVC
RISER

(OVERBURDEN) Page 2 of 4
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DATE COMPLETED:  June 14, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader/B.Iotzov

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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DOLOSTONE-SHALE BEDROCK (SALINA
FORMATION), dolostone shale, light grey/dark grey,
thin horizontal laminations to wavy beds, fine grained
and micro-crystalline, argillaceous, gypsiferous,
slightly weathered in upper 3 metres, no gypsum
apparent in the first 0.7 metres; occasional to
frequent gypsum beds/nodules, occasional selenite
crystals; highly fractured to 18.5 m.bgs
- mudstone conglomerate bed (40.6cm), gravel size

particles interbedded within dolomitic-shale

- gypsum bed (15.2cm), medium to coarse
crystalline, irregular upper and lower contacts

- gypsum bed (14cm)

- gypsum (70-80%), fine to medium crystalline
structure, shale inclusions, 21.6cm zone

- gypsum (70%), micro to medium crystalline
structure, 45.7cm zone

- suspect fractured zone (12.8cm), 5 fractures
inferred along mudstone beds

- fracture

- vuggy, partially filled with gypsum, 8.9cm zone

- vuggy, partially filled with selenite crystals,
horizontal, 14cm zone

- vuggy

96mm Ø/
COREHOLE

181.30

(BEDROCK) Page 3 of 4
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DATE COMPLETED:  June 14, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader/B.Iotzov

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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- gypsum bed (25.5cm), medium to coarse
crystalline structure

- gypsum bed (8.9cm), medium crystalline structure

- gypsum bed (78.7cm), wavy upper contact,
occasional mudstone seam, medium crystalline
structure

- gypsum (90%) interbedded with dolostone, 10.2cm
zone

END OF BOREHOLE @ 30.48m BGS

NO.2  SILICA
SAND

51mm Ø/
SCH 40 PVC
SCREEN

WELL DETAILS
Screened interval:
     170.02 to 168.50m AMSL
     28.96 to 30.48m BGS
Length:   1.52m
Diameter:   51mm
Slot Size:   20
Material:   Sch 40 PVC
Seal:
     198.98 to 170.94m AMSL
     0.00 to 28.04m BGS
Material:   Bentonite Grout Seal
Sand Pack:
     170.94 to 168.50m AMSL
     28.04 to 30.48m BGS
Material:   No.2 SILICA SAND
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(BEDROCK) Page 4 of 4
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DATE COMPLETED:  June 14, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader/B.Iotzov

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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Please refer to Overburden Stratigraphy Log
OW8A-06.

260mm Ø/
BOREHOLE

PORTLAND
BENTONITE
102mm Ø/
STEEL
CASING

(OVERBURDEN) Page 1 of 3
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DATE COMPLETED:  June 19, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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END OF OVERBURDEN HOLE @ 17.68m BGS

BENTONITE
PORTLAND

51mm Ø SCH/
40 PVC
RISER

(OVERBURDEN) Page 2 of 3
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DATE COMPLETED:  June 19, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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Please refer to Bedrock Stratigraphy Log OW8D-07.

END OF BOREHOLE @ 23.01m BGS

96mm Ø/
COREHOLE

NO. 2  SILICA
SAND

51mm Ø/
SCH 40 PVC
SCREEN

WELL DETAILS
Screened interval:
     177.49 to 175.97m AMSL
     21.49 to 23.01m BGS
Length:   1.52m
Diameter:   51mm
Slot Size:   20
Material:   Sch 40 PVC
Seal:
     198.98 to 177.80m AMSL
     0.00 to 21.18m BGS
Material:   Bentonite Grout Seal
Sand Pack:
     177.80 to 175.97m AMSL
     21.18 to 23.01m BGS
Material:   No.2 SILICA SAND
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(BEDROCK) Page 3 of 3
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DATE COMPLETED:  June 19, 2007

DRILLING METHOD:  6 1/4" HSA/HQ CORING

FIELD PERSONNEL:  J.Leader

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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SILT with GRAVEL (FILL), firm, brown, dry; rootlets

CL-ML - CLAYEY SILT, trace SAND, stiff, slight
plasticity, brown, very damp to dry

- clay with silt, trace sand, stiff, brown and grey

MH - CLAYEY SILT (VARVED), stiff, moderate to
high plasticity, slow dilatency, brown and grey,
damp

- trace gravel, firm, sub-rounded gravel, high
plasticity, brown

CH - SILTY CLAY (TILL), trace GRAVEL, firm-stiff,
sub-rounded gravel, high plasticity, slow dilatency,
brownish grey, damp
- soft-firm, damp-moist

Concrete

CONCRETE

108mm Ø/
Borehole

51mm Ø SCH/
40 PVC
RISER PIPE

BENTONITE
AND
CONCRETE
GROUT
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PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL July 22, 2009

DATE COMPLETED:  November 20, 2007

DRILLING METHOD:  108mm ID HSA

FIELD PERSONNEL:  J.Leader
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CH-MH -CLAY and SILT, trace SAND, trace
GRAVEL, soft-firm, moderate dilatency, grey, damp
to moist

GM - CLAYEY GRAVEL, with SAND, compact,
poorly graded, subangular, fine to medium grained
sand, coarse grained gravel, moist to wet
- sand and gravel, trace fines, dense, subangular,

wet; some shale and gypsum present
BEDROCK - Shale with Gypsum, dark grey

END OF BOREHOLE @ 17.37m BGS

BENTONITE
GRAVEL

#1 Silica
Sand

51mm Ø SCH/
40 PVC
WELL
SCREEN

WELL DETAILS
Screened interval:
     14.33 to 17.37m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   Sch 40 PVC
Seal:
     12.50 to 13.11m BGS
Material:   Bentonite Gravel
Sand Pack:
     13.72 to 17.37m BGS
Material:   No.1 SILICA SAND
----------
Seal:
     0.61 to 13.11m BGS
Material:   Bentonite Grout
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PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL July 22, 2009

DATE COMPLETED:  November 20, 2007

DRILLING METHOD:  108mm ID HSA

FIELD PERSONNEL:  J.Leader
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Please Refer to Stratigraphy Log MW6A-07.

END OF BOREHOLE @ 3.96m BGS

CONCRETE

BENTONITE
GRAVEL

51mm Ø SCH/
40 PVC
RISER PIPE

#1 Silica
Sand

108mm Ø/
Borehole

51mm Ø SCH/
40 PVC
WELL
SCREEN

WELL DETAILS
Screened interval:
     0.91 to 3.96m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   Sch 40 PVC
Seal:
     0.30 to 0.76m BGS
Material:   Bentonite Gravel
Sand Pack:
     0.76 to 3.96m BGS
Material:   No.1 SILICA SAND
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PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL July 22, 2009

DATE COMPLETED:  November 20, 2007

DRILLING METHOD:  108mm ID HSA

FIELD PERSONNEL:  J.Leader
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FILL - SILTY SAND and GRAVEL, brown, dry;
rootlets
- silt and clay, firm, moderate to high plasticity,

brown with black streaks, damp
OL - SILT, trace CLAY (MUCK), soft, low to
moderate plasticity, black, damp
CL-ML - CLAY and SILT, soft, moderate plasticity,
black, damp; occasional rootlets to 2.1 m BGS

MH - CLAYEY SILT, firm to stiff, massive, high
plasticity, slow dilatency, brown, damp
- 1mm wide closed vertical fracture, infilled with grey

clay

CH - SILTY CLAY, trace SAND, trace GRAVEL
(TILL), firm, fine to coarse grained sand, subangular
fine grained gravel, brown, damp; occasional coarse
grained gravel

- 1mm wide closed vertical fracture, infilled with grey
clay

- cobble

- 1mm wide closed vertical fracture, infilled with grey
clay

PROTECTIVE
CASING

CONCRETE

108mm Ø/
Borehole

51mm Ø SCH/
40 PVC
RISER PIPE

BENTONITE
GROUT
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PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL July 22, 2009

DATE COMPLETED:  June 23, 2009

DRILLING METHOD:  108mm ID HSA

FIELD PERSONNEL:  J.Leader
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CH-MH - CLAY and SILT (VARVED), soft,
horizontally stratified, high plasticity, slow dilatency,
grey, damp to moist

- silt, trace clay, trace sand, trace gravel, firm,
massive, fine grained sand, fine to coarse grained
gravel, brown, moist - wet; with fine grained sand at
13.9 m BGS

GM - GRAVEL with SAND, trace FINES, compact,
wet; occasional gypsum fragment

- sand, trace SILT, trace gravel, compact, fine to
medium grained, brown, wet

Bedrock, dolostone-shale, brown, weathered;
gypsiferous
END OF BOREHOLE @ 16.00m BGS

BENTONITE
GRAVEL

#2 Silica Sand

51mm Ø SCH/
40 PVC
WELL
SCREEN

WELL DETAILS
Screened interval:
     12.95 to 16.00m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   Sch 40 PVC
Seal:
     11.89 to 12.34m BGS
Material:   Bentonite Gravel
Sand Pack:
     12.34 to 16.00m BGS
Material:   No.2 SILICA SAND
----------
Seal:
     0.91 to 11.89m BGS
Material:   Bentonite Grout
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PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL July 22, 2009

DATE COMPLETED:  June 23, 2009

DRILLING METHOD:  108mm ID HSA

FIELD PERSONNEL:  J.Leader
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OL - SILT, trace CLAY, soft, dark brown, damp;
rootlets, detritus
MH - SILT with CLAY, trace SAND, soft to firm,
massive, high plasticity, fine grained sand, tan to
light brown, damp
CL-ML - CLAY and SILT, trace SAND, firm,
horizontally stratified, moderate to high plasticity,
fine grained sand, dark brown, dry - damp

- silt with clay, trace sand, firm, brown; occasional
rootlets

MH - CLAYEY SILT (VARVED), soft - firm, high
plasticity, slow dilatency, damp

CH - SILTY CLAY, trace SAND, trace GRAVEL
(TILL), firm, fine to coarse grained sand, subangular
fine grained gravel, brown, damp

PROTECTIVE
CASING

CONCRETE

108mm Ø/
Borehole

51mm Ø SCH/
40 PVC
RISER PIPE

BENTONITE
GROUT
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PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL July 22, 2009

DATE COMPLETED:  June 22, 2009

DRILLING METHOD:  108mm ID HSA

FIELD PERSONNEL:  J.Leader
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- becoming grey in colour, damp - moist

MH-CH - CLAY and SILT (VARVED), soft - firm,
high plasticity, moderate dilatency, alternating
reddish brown and grey layers, damp - moist

- wet

- silt with sand and gravel, trace clay, firm/compact,
fine to coarse grained, subangular, grey, wet;
occasional gypsum fragment

GM - SAND and GRAVEL, trace FINES, compact,
grey, wet

- gravel with sand, trace fines, compact, brown, wet
- silt with sand and gravel, trace clay, firm/compact,

well graded, fine to coarse grained, grey, wet

- refusal on assumed bedrock
END OF BOREHOLE @ 17.78m BGS

BENTONITE
GRAVEL

#2 Silica Sand

51mm Ø SCH/
40 PVC
WELL
SCREEN

WELL DETAILS
Screened interval:
     14.73 to 17.78m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   Sch 40 PVC
Seal:
     0.61 to 13.26m BGS
Material:   Bentonite and Concrete
Sand Pack:
     14.02 to 17.68m BGS
Material:   No.2 SILICA SAND
----------
Seal:
     13.26 to 14.02m BGS
Material:   Bentonite Grout
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PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL July 22, 2009

DATE COMPLETED:  June 22, 2009

DRILLING METHOD:  108mm ID HSA

FIELD PERSONNEL:  J.Leader
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Please Refer to Stratigraphy Log MW5A-09.

END OF BOREHOLE @ 6.02m BGS

CONCRETE

BENTONITE
GRAVEL

108mm Ø/
Borehole

51mm Ø SCH/
40 PVC
RISER PIPE

#2 Silica Sand

51mm Ø SCH/
40 PVC
WELL
SCREEN

WELL DETAILS
Screened interval:
     1.22 to 6.02m BGS
Length:   4.8m
Diameter:   51mm
Slot Size:   10
Material:   Sch 40 PVC
Seal:
     0.30 to 0.91m BGS
Material:   Bentonite Gravel
Sand Pack:
     0.91 to 6.02m BGS
Material:   No.2 SILICA SAND
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PROJECT NAME:  EDWARDS LANDFILL

PROJECT NUMBER:  18235

CLIENT:  HNSLI

LOCATION:  160 Brooks Rd., Haldimand County, Ontario

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DATE COMPLETED:  June 22, 2009

DRILLING METHOD:  108mm ID HSA

FIELD PERSONNEL:  J.Leader
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GP-GRAVEL (FILL), with clay, loose, medium
to well graded

CL-CLAY (FILL), with silt, soft, low plasticity,
brown, moist

CL-SILTY CLAY, trace gravel, trace sand, firm,
low plasticity, brown, dry, grey bands

- moist at 3.05m BGS

CI-SILTY CLAY, firm, medium to high
plasticity, brown, with grey, moist

CONCRETE

2" PVC
RISER

BENTONITE

199.18

199.03

195.07
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MW1A-13

DATE COMPLETED:  June 27, 2013

DRILLING METHOD:  4-1/4" HSA

FIELD PERSONNEL:  D. TURNER

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  CAYUGA, HALDIMAND COUNTY, ON

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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- trace gravel 3cm Ø at 7.62m BGS

CI-GRAVELLY CLAY, with silt, soft, medium
plasticity, brown, wet

CH-CLAY, trace silt, soft, high plasticity, grey,
moist
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MW1A-13

DATE COMPLETED:  June 27, 2013

DRILLING METHOD:  4-1/4" HSA

FIELD PERSONNEL:  D. TURNER

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  CAYUGA, HALDIMAND COUNTY, ON

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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ML-SILT, with sand, with clay, some gravel,
soft, low plasticity, grey, moist

- bedrock inferred at 17.07m BGS

END OF BOREHOLE @ 18.14m BGS

BENTONITE
CHIPS

2" PVC
SCREEN

SAND PACK

WELL DETAILS
Screened interval:
     184.55 to 183.03m
     15.09 to 16.61m BGS
Length:   1.52m
Diameter:   51mm
Slot Size:   0.010
Material:   PVC
Seal:
     185.77 to 185.16m
     13.87 to 14.48m BGS
Material:   BENTONITE CHIPS
Sand Pack:
     185.16 to 181.50m
     14.48 to 18.14m BGS
Material:   SAND

185.62

181.50
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DATE COMPLETED:  June 27, 2013

DRILLING METHOD:  4-1/4" HSA

FIELD PERSONNEL:  D. TURNER

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  CAYUGA, HALDIMAND COUNTY, ON

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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GP-GRAVEL (FILL), with clay, loose, medium
to well graded

CL-CLAY (FILL), with silt, soft, low plasticity,
brown, moist

CL-SILTY CLAY, trace gravel, trace sand, firm,
low plasticity, brown, dry, grey bands

- moist at 3.05m BGS

END OF BOREHOLE @ 3.96m BGS

CONCRETE

2" PVC WELL
CASING

BENTONITE

2" PVC WELL
SCREEN

SAND PACK

WELL DETAILS
Screened interval:
     198.79 to 195.74m
     0.91 to 3.96m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   0.010
Material:   PVC
Seal:
     199.55 to 198.94m
     0.15 to 0.76m BGS
Material:   BENTONITE
Sand Pack:
     198.94 to 195.74m
     0.76 to 3.96m BGS
Material:   SAND
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199.09

195.74
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DATE COMPLETED:  June 27, 2013

DRILLING METHOD:  4-1/4" HSA

FIELD PERSONNEL:  D. TURNER

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  CAYUGA, HALDIMAND COUNTY, ON

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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CL-CLAY (FILL), with silt, firm, medium to high
plasticity, brown to grey, moist

TOPSOIL

GP/CL-GRAVEL AND CLAY, intermixed,
dense, well graded, grey, dry

CL-CLAY, with silt, very firm, high plasticity,
brown to grey, moist to wet

CL-CLAY, trace silt, trace gravel, very firm,
high plasticity, grey with brown and reddish
brown streaks, moist
- silt with sand seam from 4.88 to 5.18m BGS

CL-CLAY, with silt, trace gravel, very firm, high
plasticity, brown to grey, with reddish streaks,
moist

CONCRETE

2" PVC WELL
CASING

BENTONITE
GROUT

200.36

200.21

199.90

195.94

194.41
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DATE COMPLETED:  June 7, 2013

DRILLING METHOD:  4-1/4" HSA

FIELD PERSONNEL:  D. TURNER

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  CAYUGA, HALDIMAND COUNTY, ON

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

O
V

E
R

B
U

R
D

E
N

 L
O

G
  0

18
23

5
-W

A
-2

01
50

42
2.

G
P

J 
 C

R
A

_C
O

R
P

.G
D

T
  4

/2
2/

1
6

MONITORING WELL

TOP OF RISER
GROUND SURFACE

ELEV.
m

201.22
200.51

1

2

3

4

5



17

19

11

10

50

0

55

90

CL-CLAY, trace silt, trace gravel, firm, very
high plasticity, grey, moist

- clay, with sand and gravel from 13.72 to
14.33m BGS

190.76
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DATE COMPLETED:  June 7, 2013

DRILLING METHOD:  4-1/4" HSA

FIELD PERSONNEL:  D. TURNER

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  CAYUGA, HALDIMAND COUNTY, ON

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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- bedrock inferred at 17.98m BGS

END OF BOREHOLE @ 19.20m BGS

BENTONITE

2" PVC WELL
SCREEN

SAND PACK

WELL DETAILS
Screened interval:
     184.36 to 181.31m
     16.15 to 19.20m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   0.010
Material:   PVC
Seal:
     185.57 to 184.97m
     14.94 to 15.54m BGS
Material:   BENTONITE
Sand Pack:
     184.97 to 181.31m
     15.54 to 19.20m BGS

181.31
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DATE COMPLETED:  June 7, 2013

DRILLING METHOD:  4-1/4" HSA

FIELD PERSONNEL:  D. TURNER

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  CAYUGA, HALDIMAND COUNTY, ON

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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Material:   SAND
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DATE COMPLETED:  June 7, 2013

DRILLING METHOD:  4-1/4" HSA

FIELD PERSONNEL:  D. TURNER

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  CAYUGA, HALDIMAND COUNTY, ON

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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CL-CLAY (FILL), with silt, firm, medium to high
plasticity, brown to grey, moist

TOPSOIL

GP/CL-GRAVEL AND CLAY, intermixed,
dense, well graded, grey, dry

CL-CLAY, with silt, very firm, high plasticity,
brown to grey, moist to wet

END OF BOREHOLE @ 3.96m BGS

CONCRETE

2" PVC WELL
CASING

BENTONITE

2" PVC WELL
SCREEN

SAND PACK

WELL DETAILS
Screened interval:
     199.59 to 196.54m
     0.91 to 3.96m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   0.010
Material:   PVC
Seal:
     200.35 to 199.74m
     0.15 to 0.76m BGS
Material:   BENTONITE
Sand Pack:
     199.74 to 196.54m
     0.76 to 3.96m BGS
Material:   SAND
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196.54
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DATE COMPLETED:  June 7, 2013

DRILLING METHOD:  4-1/4" HSA

FIELD PERSONNEL:  D. TURNER

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  CAYUGA, HALDIMAND COUNTY, ON

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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LANDFILL COVER - CLAY, soft to firm, brown
changing to black and dark grey; no refuse observed

LANDFILLED MATERIAL - CLAY, dark grey to black

- black clay, firm, wood debris, plastic, small pieces
of brick, sulphur odour at 4.27m BGS

- brick, plastics at 6.71m BGS

- hydrogen sulphide reading of 17.0 ppm inside
augers at 7.62m BGS

- pieces of plastic, cloth, and metal at 10.67m BGS

- wood, black at 13.11m BGS

- wet at 14.02m BGS

END OF BOREHOLE @ 14.63m BGS

2"
SCHEDULE
80 PVC
RISER

BENTONITE
CHIPS

8-1/4"
BOREHOLE

Pea Gravel

2"
SCHEDULE
80 PVC
WELL
SCREEN

WELL DETAILS
Screened interval:
     204.49 to 193.82m
     3.96 to 14.63m BGS
Length:   10.67m
Diameter:   51mm
Slot Size:   0.010
Material:   SCH 80 PVC
Seal:
     208.45 to 205.45m
     0.00 to 3.00m BGS
Material:   BENTONITE CHIPS
Sand Pack:
     205.45 to 193.82m
     3.00 to 14.63m BGS
Material:   Pea Gravel

206.93

193.82
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LW1-17

WATER FOUND

DATE COMPLETED:  10 October 2017

DRILLING METHOD:  4-1/4" ID HSA

FIELD PERSONNEL:  A. Mailloux

STRATIGRAPHIC AND INSTRUMENTATION LOG

10/10/2017

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

STATIC WATER LEVEL 12/19/2017
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FILL - SILT AND CLAY, low to medium plasticity, little
dilatancy, brown, dry

- mottled, dark brown to grey, moist at 1.52m BGS

CL/ML - SILTY CLAY, dense, moderate plasticity, little
dilatancy, blocky/massive, grey, moist

CH - CLAY, with silt, high plasticity, soft to firm,
laminated, grey, moist

- soft at 7.62m BGS

CL - CLAY, with to silty (TILL), trace gravel, stiff,
moderate plasticity, fine grained gravel, grey, moist

- stiff to hard at 10.67m BGS

25.4 mm Ø
SCHEDULE 40
PVC RISER

209.6 mm Ø
BOREHOLE

BENTONITE
GROUT

209.6 mm Ø
BOREHOLE

197.48

195.65

191.99
P
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)
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MW10A-18

WATER FOUND

DATE COMPLETED:  27 June 2018

DRILLING METHOD:  4-1/4 ID HSA

FIELD PERSONNEL:  A. Mollenhuis

STRATIGRAPHIC AND INSTRUMENTATION LOG

6/27/2018

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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ML/SM - SILT/SAND, with gravel (TILL), dense, fine
grained sand, fine to medium grained gravel, mottled,
brown/grey, dry to moist
- wet at 17.37m BGS

- cobble at 18.29m BGS

Bedrock
END OF BOREHOLE @ 19.08m BGS

BENTONITE
GRAVEL

NO. 2 SILICA
SAND

25.4 mm Ø
SCHEDULE 40
PVC WELL
SCREEN

WELL DETAILS
Screened interval:
     185.11 to 182.06m
     16.03 to 19.08m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   SCH 40 PVC
Seal:
     187.24 to 186.63m
     13.89 to 14.50m BGS
Material:   BENTONITE GRAVEL
Sand Pack:
     186.63 to 182.06m
     14.50 to 19.08m BGS
Material:   NO. 2 SILICA SAND
----------
Seal:
     200.52 to 187.24m
     0.61 to 13.89m BGS
Material:   BENTONITE GROUT
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MW10A-18

WATER FOUND

DATE COMPLETED:  27 June 2018

DRILLING METHOD:  4-1/4 ID HSA

FIELD PERSONNEL:  A. Mollenhuis

STRATIGRAPHIC AND INSTRUMENTATION LOG

6/27/2018

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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For stratigraphic description please refer to
MW10A-18 log.

END OF BOREHOLE @ 8.08m BGS

209.6 mm Ø
BOREHOLE

25.4 mm Ø
SCHEDULE 40
PVC RISER

BENTONITE
GRAVEL

NO. 2 SILICA
SAND

25.4 mm Ø
SCHEDULE 40
PVC WELL
SCREEN

WELL DETAILS
Screened interval:
     196.06 to 193.01m
     5.03 to 8.08m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   SCH 40 PVC
Seal:
     200.48 to 196.06m
     0.61 to 5.03m BGS
Material:   BENTONITE GRAVEL
Sand Pack:
     196.06 to 193.01m
     5.03 to 8.08m BGS
Material:   NO. 2 SILICA SAND

193.01
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MW10B-18

DATE COMPLETED:  27 June 2018

DRILLING METHOD:  4-1/4 ID HSA

FIELD PERSONNEL:  A. Mollenhuis

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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FILL - clayey silt, stiff, medium plasticity, grey,
moist

- clay, trace sand and gravel, very loose, high
plasticity, blackish grey, moist at 1.52m BGS

- clay, silty, medium plasticity, loose at 3.35m
BGS

- wood debris, bottom of fill at 3.66m BGS
ML - SILT, trace clay, compact, no to low
plasticity, grey and brown, moist

CH - CLAY, silty to with silt, very stiff, high
plasticity, varved, mottled grey/brown, moist;
breaks on sub mm silt seams

- grey seam, odour present; likely slough at
9.30m BGS

- grey at 10.67m BGS

- poor recovery (rock from slough) from 11.43
to 12.04m BGS

- no to trace silt at 12.19m BGS

CONCRETE

203mm Ø
BOREHOLE

51mm DIA.
SCH. 40 PVC
RISER PIPE

BENTONITE
GROUT

3.81

6.86
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MW11A-19
DATE COMPLETED:  29 August 2019

DRILLING METHOD:  4 1/4" ID HSA

FIELD PERSONNEL:  A. Molenhuis/H.MacEachern

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

DRILLING SUBCONTRACTOR:  Noll Drilling

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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- poor recovery (rock from slough) from 13.72
to 14.33m BGS

- poor recovery (rock from slough) from 14.48
to 15.09m BGS

- no recovery (rock from slough) from 15.24 to
15.85m BGS

SW - SILTY, GRAVELLY SAND (BASAL TILL),
dense, fine to coarse grained, fine gravel to
cobbles, grey, wet; broken rock, dolostone,
some gypsum
DOLOSTONE, very fractured, weathered,
microcrystalline, grey, wet
END OF BOREHOLE @ 21.34m BGS

#2 SILICA
SANDPACK
51mm DIA.
SCH. 40 PVC
SCREEN

WELL DETAILS
Screened interval:
     19.20 to 22.25m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   SCH 40 PVC
Seal:
     0.61 to 17.68m BGS
Material:   BENTONITE GRAVEL
Sand Pack:
     17.68 to 22.25m BGS
Material:   NO. 2 SILICA SAND

20.27
20.42

21.34
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MW11A-19
DATE COMPLETED:  29 August 2019

DRILLING METHOD:  4 1/4" ID HSA

FIELD PERSONNEL:  A. Molenhuis/H.MacEachern

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

DRILLING SUBCONTRACTOR:  Noll Drilling

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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See MW11A-19

END OF BOREHOLE @ 11.28m BGS

CONCRETE

BENTONITE
GRAVEL

203mm Ø
BOREHOLE

51mm DIA.
SCH. 40 PVC
RISER PIPE

#2 SILICA
SANDPACK

51mm DIA.
SCH. 40 PVC
SCREEN

WELL DETAILS
Screened interval:
     8.23 to 11.28m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   SCH 40 PVC
Seal:
     0.61 to 6.71m BGS
Material:   BENTONITE GRAVEL
Sand Pack:
     6.71 to 11.28m BGS
Material:   NO. 2 SILICA SAND

11.28
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MW11B-19
DATE COMPLETED:  29 August 2019

DRILLING METHOD:  4 1/4" ID HSA

FIELD PERSONNEL:  A. Molenhuis/H.MacEachern

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

DRILLING SUBCONTRACTOR:  Noll Drilling

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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Topsoil

CH - CLAY, with to silty, with sand, compact,
high plasticity, varved, light brown, dry; trace
rootlets
CH - CLAY, with to silty, compact, high
plasticity, brownish grey, varved, dry
- grey, dry to moist at 1.52m BGS

- with to trace silt, grey, moist at 2.44m BGS

- no to trace silt, occasional medium sand and
very fine gravel at 3.81m BGS

- with silt seam at 6.49m BGS
- trace to no silt at 6.71m BGS

- grey, saturated with little water at 8.53m BGS

- wet at 11.43m BGS

CONCRETE

203mm Ø
BOREHOLE

51mm DIA.
SCH. 40 PVC
RISER PIPE

BENTONITE
GROUT

0.61

1.07
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MW12A-19
DATE COMPLETED:  26 August 2019

DRILLING METHOD:  4 1/4" ID HSA

FIELD PERSONNEL:  A. Molenhuis/H.MacEachern

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

DRILLING SUBCONTRACTOR:  Noll Drilling

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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- 2.5cm cobble, dark grey, angular at 14.84m
BGS

SW - SILTY, GRAVELLY SAND (BASAL TILL),
dense, fine to coarse grained, fine gravel to
cobbles, grey, wet; broken rock, dolostone,
some gypsum
- poor recovery (rock in spoon) from 15.24 to

15.85m BGS

- weathered rock, with clay and silt at 16.76m
BGS

DOLOSTONE, very fractured, weathered,
microcrystalline, grey, wet

END OF BOREHOLE @ 18.29m BGS

#2 SILICA
SANDPACK

51mm DIA.
SCH. 40 PVC
SCREEN

WELL DETAILS
Screened interval:
     15.24 to 18.29m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   SCH 40 PVC
Seal:
     0.61 to 13.72m BGS
Material:   BENTONITE GRAVEL
Sand Pack:
     13.72 to 18.29m BGS
Material:   NO. 2 SILICA SAND
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MW12A-19
DATE COMPLETED:  26 August 2019

DRILLING METHOD:  4 1/4" ID HSA

FIELD PERSONNEL:  A. Molenhuis/H.MacEachern

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

DRILLING SUBCONTRACTOR:  Noll Drilling

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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See MW12A-19

END OF BOREHOLE @ 6.10m BGS

CONCRETE

51mm DIA.
SCH. 40 PVC
RISER PIPE
BENTONITE
GRAVEL

203mm Ø
BOREHOLE

#2 SILICA
SANDPACK
51mm DIA.
SCH. 40 PVC
SCREEN

WELL DETAILS
Screened interval:
     3.05 to 6.10m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   SCH 40 PVC
Seal:
     0.61 to 2.44m BGS
Material:   BENTONITE GRAVEL
Sand Pack:
     2.44 to 6.10m BGS
Material:   NO. 2 SILICA SAND

6.10
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MW12B-19
DATE COMPLETED:  26 August 2019

DRILLING METHOD:  4 1/4" ID HSA

FIELD PERSONNEL:  A. Molenhuis/H.MacEachern

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  018235

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

DRILLING SUBCONTRACTOR:  Noll Drilling

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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FILL - CLAYEY SILT, trace sand and gravel and
asphalt, fine grained sand, medium to coarse
grained gravel, low to medium plasticity, soft,
greysih brown, moist

ASPHALT, crushed till

FILL - SILT, with to trace clay and sand, trace
asphalt, fine grained sand, medium to coarse
grained gravel, low plasticity, firm to stiff, brown
(trace grayish), moist
- stiff to very stiff, moist at 2.29m BGS

- asphalt not present, moist, greyish mottling at
3.05m BGS

CL/ML - CLAYEY SILT, with to trace sand, fine
grained sand, low plasticity, firm to stiff, greyish
brown with orange mottling, moist to very moist
- increased clay content, soft to firm, very moist

at 6.10m BGS

CL - CLAY, with silt, trace sand, trace gravel, fine
grained sand, coarse grained gravel, low
plasticity, firm to stiff, greyish brown, moist to
very moist

- trace silt, no sand, no gravel, moderate to high
plasticity, soft to firm, grey with trace brown,
very moist at 8.38m BGS

- very moist to wet at 9.14m BGS

- soft to firm, orange mottling, very moist at
9.91m BGS

- very moist to wet at 10.67m BGS

- soft to very soft, very moist to wet at 11.43m
BGS

- soft, high plasticity, grey, very moist to wet at
12.19m BGS

CONCRETE
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51mm, PVC
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MW13A-22

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  12561524

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

DRILLING SUBCONTRACTOR::  Aardvark Drilling Inc.

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DATE COMPLETED:  19 April 2022

DRILLING METHOD:  4 1/4" ID HSA

FIELD PERSONNEL:  B. Khan
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- soft, oxidation striations, wet at 13.72m BGS

- trace boulder and rock fragments at 14.33m
BGS

CL - CLAY (BASAL TILL?), with to cobbly, with
to sandy, soft, grey, wet

BEDROCK - limestone fragments

END OF BOREHOLE @ 17.98m BGS

SANDPACK

51mm, 10-slot,
PVC SCREEN

WELL DETAILS
Screened interval:
     14.94 to 17.98m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   PVC
Seal:
     8.53 to 13.41m BGS
Material:   BENTONITE GROUT
Sand Pack:
     13.41 to 17.98m BGS
Material:   SILICA SANDPACK
----------
Seal:
     0.00 to 8.53m BGS
Material:   BENTONITE GRAVEL

15.24

16.76

17.98
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MW13A-22

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  12561524

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

DRILLING SUBCONTRACTOR::  Aardvark Drilling Inc.

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DATE COMPLETED:  19 April 2022

DRILLING METHOD:  4 1/4" ID HSA

FIELD PERSONNEL:  B. Khan
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Please refer to MW13A-22

END OF BOREHOLE @ 7.62m BGS

CONCRETE

BENTONITE
GRAVEL

51mm, PVC
RISER

SANDPACK

51mm, 10-slot,
PVC SCREEN

WELL DETAILS
Screened interval:
     4.57 to 7.62m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   PVC
Seal:
     0.00 to 3.96m BGS
Material:   BENTONITE GRAVEL
Sand Pack:
     3.96 to 7.62m BGS
Material:   SILICA SANDPACK

7.62
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MW13B-22

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  12561524

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

DRILLING SUBCONTRACTOR::  Aardvark Drilling Inc.

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DATE COMPLETED:  19 April 2022

DRILLING METHOD:  4 1/4" ID HSA

FIELD PERSONNEL:  B. Khan
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FILL - CLAYEY SILT, with to trace sand , trace
gravel, trace asphalt, fine grained sand, medium
to coarse grained gravel, low plasticity, firm,
greyish brown, moist

CL/ML - CLAYEY SILT, with to trace sand , trace
gravel, fine grained sand, fine grained gravel,
low plasticity, firm, greyish brown, moist
- CLAY AND SILT at 1.52m BGS

- CLAYEY SILT, brown at 2.29m BGS

- firm, brown with orange mottling at 3.05m BGS

- increased moisture, greyish mottling at 3.81m
BGS

- CLAY AND SILT at 4.57m BGS

- SILTY CLAY, trace gravel, trace sand at 5.33m
BGS

CL - SILTY CLAY, with to trace sand, with to
trace gravel, fine grained sand, medium grained
gravel, low to medium plasticity, firm, brownish
grey, moist
- moist to very moist at 6.86m BGS

- becomes CLAY, trace silt, no sand, no gravel at
7.62m BGS

- very moist to wet, some orange mottling
present at 8.38m BGS

- moderate to high plasticity, very moist, grey at
9.14m BGS

- wet at 9.91m BGS

- high plasticity, wet patches at 10.67m BGS

- soft to firm, partially saturated at 12.19m BGS
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51mm, PVC
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GROUT
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6.10
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MW14A-22

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  12561524

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

DRILLING SUBCONTRACTOR::  Aardvark Drilling Inc.

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DATE COMPLETED:  20 April 2022

DRILLING METHOD:  4 1/4" ID HSA

FIELD PERSONNEL:  B. Khan
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100 14
ML - SANDY SILT (BASAL TILL), with rock
fragments (cobbles), medium to coarse grained
sand, coarse grained rock fragments, low
plasticity, soft, brown, moist to very moist

BEDROCK - shaley dolostone

END OF BOREHOLE @ 16.76m BGS

SANDPACK

51mm, 10-slot,
PVC SCREEN

WELL DETAILS
Screened interval:
     13.72 to 16.76m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   PVC
Seal:
     6.10 to 12.19m BGS
Material:   BENTONITE GROUT
Sand Pack:
     12.19 to 16.76m BGS
Material:   SILICA SANDPACK
----------
Seal:
     0.00 to 6.10m BGS
Material:   BENTONITE GRAVEL
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MW14A-22

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  12561524

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

DRILLING SUBCONTRACTOR::  Aardvark Drilling Inc.

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DATE COMPLETED:  20 April 2022

DRILLING METHOD:  4 1/4" ID HSA

FIELD PERSONNEL:  B. Khan
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CONCRETE

51mm, PVC
RISER

BENTONITE
GRAVEL

SANDPACK

51mm, 10-slot,
PVC SCREEN

WELL DETAILS
Screened interval:
     4.57 to 7.62m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   PVC
Seal:
     0.00 to 3.96m BGS
Material:   BENTONITE GRAVEL
Sand Pack:
     3.96 to 7.62m BGS
Material:   SILICA SANDPACK
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MW14B-22

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  BROOKS ROAD LANDFILL SITE

PROJECT NUMBER:  12561524

CLIENT:  C/O 2270386 ONTARIO LIMITED

LOCATION:  HALDIMAND COUNTY, ON

DRILLING SUBCONTRACTOR::  Aardvark Drilling Inc.

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DATE COMPLETED:  21 April 2022

DRILLING METHOD:  4 1/4" ID HSA

FIELD PERSONNEL:  B. Khan
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