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December 7, 2020 

 

Mike and Wendy Reid 
779664 Concession 2 NCD 
Georgian Bluffs, Ontario 
N0H 2T0 

 

RE: Environmental Evaluation to Address MECP Guideline D-4 

340175 Stone School Road 

Part Lot 31, Concession 1 SCD, Geographic Township of Keppel 

Township of Georgian Bluffs, Grey County 

 

Dear Mr. and Mrs. Reid, 

This report provides the results of an environmental evaluation carried out in accordance with 

Ministry of the Environment, Conservation and Parks (MECP) Guideline D-4 to assess the 

potential for environmental impacts from the presence of a nearby closed waste disposal site 

with respect to a proposed residential development on your property located at 340175 Stone 

School Road in the Township of Georgian Bluffs. 

We trust that this report meets your present requirements.  If we can be of additional assistance 

in this regard, please contact this office. 

 

GSS Engineering Consultants Ltd. 

 

 
W. Brad Benson, P.Eng. 
Senior Hydrogeologist 
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1.0 INTRODUCTION 

1.1 General 

This report provides the results of an environmental evaluation carried out by GSS Engineering 

Consultants Ltd. (GSS) on behalf of Mike and Wendy Reid (the Owners) to assess the potential 

for environmental impacts from the presence of a closed waste disposal site in the vicinity of their 

property located at 340175 Stone School Road in the Township of Georgian Bluffs (hereafter 

referred to as the Site).  The Site consists of a 40.6-hectare (100.2-acre) parcel of land located in 

Part of Lot 31, Concession 1 South of Centre Diagonal (SCD), in the geographic Township of 

Keppel, as shown on Figure 1.    

GSS understood that the Owners are proposing to create two residential lots in the south half of 

the Site, within the portion of the Site currently zoned as Rural (RU).  It was further understood 

that the size and configuration of the lots was still to be determined.  

The closed Georgian Bluffs Waste Disposal Site, formerly the Keppel Landfill Site (hereafter 

referred to as the Landfill Site), is located south of the Site, at 340068 Stone School Road in the 

north part of Lot 30, Concession 2 SCD, as shown on Figure 1.  A public notice issued by the 

Township of Georgian Bluffs (the Township) indicated that the Landfill Site would be closing 

permanently on May 31, 2017.  Planning requirements from the County of Grey specify that any 

proposed development or site alteration within 500 metres of a closed waste disposal site requires 

the completion of a study carried out in accordance with Ministry of the Environment, 

Conservation and Parks (MECP) Guideline D-4 for "Land Use On or Near Landfills and Dumps", 

dated April 1994 (Guideline D-4). 

1.2 Relevant Planning Requirements 

County of Grey 

Section 8.10.1, Operating and Known Abandoned Landfill Sites, in the County of Grey Official 

Plan (effective June 7, 2019) identified requirements for developments in the vicinity of landfill 

sites.  All operating (existing) municipal landfill sites and known abandoned landfill sites were 

identified in Appendix A of the Official Plan (OP).  The former Georgian Bluffs Waste Disposal 

Site was identified on Map 1 in Appendix A as an "Abandoned Landfill: D-4 Recommended to 

Clear Site".  The OP stated that for these sites, any proposed development or site alteration within 

500 m of these abandoned landfill sites will require the completion of a D-4 study in accordance 

with the MECP D-4 Guideline or its successor document.  According to the County OP, the D-4 

study will need to identify that the lands to be developed are secure from potential methane gas 

and/or leachate migration from the landfill site or what remedial measures or conditions are 

required prior to any development approval being granted. 

Township of Georgian Bluffs 

Clause 1.b) of Section 5.5.2, Consents, of the Township of Georgian Bluffs Official Plan (adopted 

August 8, 2012) specified that no new lots for residential uses will be created within 500 m of a 
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closed sanitary landfill site.  No reference to a Guideline D-4 study was found in the Township 

OP. 

1.3 Guideline D-4 Requirements and Scope of Work 

Guideline D-4 was intended to "protect the health, safety, convenience and welfare of residents 

from the potential adverse effects of landfills and dumps, by restricting or controlling land use in 

their vicinity".  The guideline applies to proposals for land use on or near any landfill or dump 

which contains municipal solid waste.  Guideline D-4 defined the area of a waste disposal site set 

aside for landfilling or dumping as the fill area.  According to Guideline D-4, the MECP "considers 

the most significant contaminant discharges and visual problems to be normally within 500 metres 

of the perimeter of a fill area".  Accordingly, the MECP recommended that this distance be used 

as a study area for land use proposals.  The portion of the Site located within 500 m of the 

identified Fill Area on the Landfill Site is indicated on Figure 1. 

According to Section 4.2 of Guideline D-4, factors to be considered when land use is proposed 

on or near a non-operating landfill site include: 

• groundwater and surface water contamination by leachate; 

• surface water runoff; 

• ground settlement; 

• visual impact; 

• soil contamination and hazardous waste; and 

• landfill-generated gases. 

 

Guideline D-4 indicated that particular attention should be given to the production and migration 

of methane gas.  The guideline also indicated that these factors should be considered with respect 

to their potential to create a hazard or health and safety risk, a nuisance to people, and/or 

degradation of the natural environment. 

This assessment was based on a review of available records and background information as well 

as reconnaissance visits to Stone School Road in the vicinity of the Site and the Landfill Site on 

November 5 and 13, 2020.  No subsurface investigation was carried out in conjunction with this 

assessment and the Site and the Landfill Site were not accessed.  Information examined in 

conjunction with the background review and site characterization included the following: 

• readily available historical aerial imagery for the Site and vicinity; 

• available published topographic and geological maps and reports for the area of the Site; 

• water well records maintained by the MECP; 

• studies and inventories prepared by the MECP; and 

• annual monitoring reports for the Landfill Site for 2017, 2018, and 2019 obtained from the 

Township. 
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2.0 LANDFILL HISTORY 

2.1 MECP Records 

The Landfill Site was identified as an active waste disposal site in the June 1991 MECP "Waste 

Disposal Site Inventory", with an identification number of A 262002.  The A indicated that the site 

had an approval under Part V of the Environmental Protection Act.  The recorded information 

indicated that the Landfill Site received 95% domestic waste and 5% other waste. 

The Landfill Site was not identified in the June 1980 MECP "Site Inventory Study", which 

reportedly contained a summary of the Ministry's knowledge of waste disposal sites in Ontario at 

that time. 

2.2 Aerial Imagery and Topographic Mapping 

A 2002 Ministry of Natural Resources and Forestry (MNRF) topographic map for the vicinity of 

the Site (air photography 1983, scale 1:10,000) showed a small building on the Landfill Site at the 

approximate location of the current equipment shed and an access road extending onto the 

Landfill Site from Stone School Road.  A 2000 Natural Resources Canada topographic map 

(current as of 1989, scale 1:50,000) indicated the presence of relatively small areas of exposed 

sands on the east and west sides of Stone School Road at the approximate location of the current 

Landfill Site. 

A digital copy of a 1954 aerial image for the vicinity of the Site obtained from the McMaster 

University Library (original scale 1:63,360) indicated an area of disturbed ground, suggestive of a 

sand pit, on the west side of Stone School Road, opposite the Landfill Site in the area of the 

current golf course.  The Landfill Site appeared vegetated with no evidence of excavation.  On a 

2006 aerial image (Bruce County Maps) the southeast portion of the Fill Area at the Landfill Site 

appeared to be active.  Two smaller areas of disturbed ground were also visible north of the east 

portion of the landfill footprint (the Fill Area). 
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3.0 SITE CONDITIONS 

3.1 Site Description 

The Site is approximately 40.6 ha in area and includes all of Lot 31, Concession 1 SCD with the 

exception of a small rectangular-shaped parcel of land with a house abutting Stone School Road 

in the north half of the Site and was occupied by a house.  Topographic mapping indicated that 

the ground surface in the vicinity of the Site generally sloped toward the west-southwest.  

Contours at 5-metre intervals from Bruce County Maps are shown on Figure 1.  On the Site, two 

areas of higher ground at approximate elevation 235 m were indicated along the west-central 

boundary and in the southwest portion of the Site.  Contours at 1-metre intervals shown on Bruce 

County Maps indicated that the northeast corner of the Site was at approximate elevation 238 m 

and an area near the southeast corner was at approximate elevation 222 m, which was the lowest 

portion of the Site.  A small localized depression at approximate elevation 224 m was shown in 

the central portion of the Site near the edge of a treed area.  A small, dark-coloured area visible 

at that location on the 2019 aerial image shown on Figure 1 suggested the potential for intermittent 

ponding of surface water in that area.  South of that depression, it appeared that surface drainage 

in the southeast portion of the Site would be primarily in a south-southwesterly direction. 

Based on 2015 aerial imagery shown on Grey County Maps, an area of higher ground in the 

southwest portion of the Site was tree-covered.  Most of the remainder of the Site appeared to 

consist of cultivated farmland.  A barn was located in the east-central portion of the Site, near the 

house that was located on a separate parcel of land. 

Contours on Bruce County Maps indicated that the ground surface at the southeast corner of the 

Site, closest to the Landfill Site, was at approximate elevation 223 m.  The top of the landfill mound 

in the Fill Area on the Landfill Site was shown at approximate elevation 231 m.  Contour mapping 

also indicated the presence of an east-west trending ridge crossing the Landfill Site between the 

Fill Area and the Site, at a maximum elevation between 230 and 235 m.  

3.2 Surface Water Features 

Based on MNRF 1:10,000 scale topographic mapping and Bruce County and Grey County Maps, 

no surface water features were identified on the Site or on the Landfill Site.  The closest mapped 

surface water feature to the Site was an unnamed watercourse flowing in a southwesterly 

direction approximately 260 m northwest of the Site.  Shepherd Lake was located approximately 

650 m northwest of the Site and Skinner's Marsh was located approximately 830 m southeast of 

the Site. 

A 1945 topographic map (Department of National Defence, 1:63,360) indicated the presence of 

Hepworth Creek flowing southwesterly and stopping at a location at the south end of Skinner's 

Marsh approximately 2 km northeast of Hepworth, with the notation "stream goes under ground".  

Approximately 4.3 km west of that location, and 2.5 km northwest of Hepworth, a spring was 

identified as the source of a west-flowing, unnamed watercourse, discharging into the Sauble 

River.  That watercourse is currently known as Spring Creek.  It is currently believed that Hepworth 

Creek sinks in a suffusion doline (or sinkhole) and resurges at Spring Creek (Buck, et al, 2003; 
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Cowell, 2020).  No specific information on the alignment of the flow-path of the underground 

stream was obtained.  A straight line between the identified locations of the sink and the spring 

would pass beneath the north part of the Landfill Site. 

3.3 Geological Setting 

Quaternary (near-surface overburden) geology in the vicinity of the Site was shown on Ontario 

Geological Survey (OGS) Map P.2559 (Sharpe and Jamieson, 1982).  The Landfill Site and the 

southeast corner of the Site were shown to be located within an extensive deposit of 

glaciolacustrine (shallow water) sand.  Most of the remainder of the Site was mapped as Bruce 

till (stoney, sandy silt).  A relatively small area of higher ground extending into the west-central 

portion of the Site from the west, was mapped as ice-contact stratified drift: sand, gravel, flow-till 

associated with moraines, deltas, or eskers.  A former sand and gravel pit was indicated on the 

west side of Stone School Road, west of the Landfill Site and south of the Site. 

 

Paleozoic (bedrock) geology in the vicinity of the Site was shown on OGS Preliminary Map P.3236 

(Armstrong, 1993).  The bedrock underlying the Site and most of the Landfill Site was mapped as 

Guelph Formation dolostone (Lithofacies Gc): light grey-tan to brown, tabular bedded, locally 

biostromal.  South and west of approximately the southern boundary of the Landfill Site, the upper 

bedrock was mapped as Eramosa member dolostone.  More recently (Brunton, 2009), the 

Eramosa member has been elevated to formational rank, and subdivided into three members: 

Stone Road, Reformatory Quarry, and Vinemount, based on fossil content, lithology, and 

sedimentary structures.  The Eramosa Formation underlies the Guelph Formation and is 

sequentially underlain by the Goat Island and Gasport Formations.  The Gasport Formation, 

together with the lower member of the Goat Island Formation and the underlying Irondequoit 

Formation, largely represents what was previously identified as the Amabel Formation (Brunton, 

2009).  Bedrock topography mapping on OGS Map P.2561 (Sharpe, 1982) indicated that the 

bedrock surface generally sloped to the south-southwest in the vicinity of the Site. 

3.4 Review of Water Well Records 

GSS reviewed water well records obtained from the MECP interactive Well Record Map for the 

vicinity of the Site and the Landfill Site, south of the Concession 1 SCD road.  The locations of 

those wells, as recorded in the water well record (WWR) database, are shown on Figure 1 and 

copies of the associated water well record sheets are included in Appendix A.  A tabularized 

summary of the water well record information obtained from the MECP WWR database is included 

in Table A-1 in Appendix A.  The reported subsurface conditions at the well locations are 

discussed below. 

Landfill Site 

Nine records for thirteen (13) well locations were shown to be located on or immediately south of 

the Landfill Site, on the east side of Stone School Road.  MECP Well ID 7136488 was a cluster 

record associated with modifications to five existing wells.  All of the records appeared to be 

associated with monitoring wells for the landfill.  The earliest records (2506772 and 2506773) 
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were from October 1978.  GSS associated those records with the current monitoring wells 

identified as OW1-78 and OW2-78, respectively (GM BluePlan, 2020).  Well 2506772 (OW1-78) 

was a 125-mm diameter well cased to a depth of 5.2 m that reportedly encountered 2.1 m of 

surficial sand, underlain by broken stones to 4.6 m and limestone bedrock to 15.2 m where the 

well was terminated.  Well 2506773 was cased to a depth of 8.2 m that reportedly encountered 

3.0 m of "garbage", underlain by broken stones to 6.7 m and limestone bedrock to 21.3 m. 

Additional monitoring wells appeared to have been installed at the Landfill Site in 1980 (2507392, 

2507425, 2507426), 1981 (2507631, 2507632), and 1996 (2513146).  All of those records 

indicated the presence of near-surface sands and/or sand and stones overlying broken rock or 

bedrock.  The overburden extended to depths ranging from 1.5 to 8.8 m.  All of the wells were 

cased through the overburden with 125-mm or 150-mm steel casings and completed as open 

holes in the bedrock. 

Well record 7136488 from May 2009 was a cluster record associated with the installation of nine 

shallow and/or deep PVC monitoring wells inside five previously existing wells (identified as OW2-

78, OW3-78, OW2-80, OW7-81, and OW8-81). 

Southwest of the Landfill Site 

Two wells in the search area (1405598 and 1405599) were shown to be located on the west side 

of Stone School Road, near the southwest corner of the Landfill Site.  The associated well records 

indicated that those wells were installed in January 1980 as landfill monitors.  GSS associated 

those well records with OW3-80 (1405598) and OW4-80 (1405599).  The records indicated that 

Well 1405598 encountered surficial sand to a depth of 3.7 m, underlain by broken stone to 5.2 m 

and limestone bedrock to a depth of 18.3 m where the well was terminated.  Well 1405599 

reportedly encountered sand to a depth of 4.6 m, underlain by gravel and stones to a depth of 6.4 

m and limestone bedrock to a depth of 20.4 m. 

North of the Landfill Site 

Records for domestic four wells were shown between the Landfill Site and Concession 1 SCD, 

one on the west side of Stone School Road (2514494) and three on the east side (2507153, 

2515215, 2516335).  The location for Well 2514494 on the west side of Stone School Road was 

recorded in the WWR database as uncertain and the well was shown at the centroid of Lot 31, 

Concession 1.  GSS considered it likely that the well was associated with the only house located 

on Lot 31, which was surrounded by the Site.  The well was drilled in 2000 and reportedly 

encountered 1.5 m of overburden consisting of clay, sand, and stones overlying limestone 

bedrock.  The well was drilled to a total depth of 54.9 m.  Water was reportedly found in the 

bedrock between 48.8 and 54.9 m depth.  The static water level was reported at a depth of 5.5 

m. 

On the east side of Stone School Road, the closest well to the Landfill Site was 2515215, drilled 

in 2002 and shown to be located approximately 60 m north of the Landfill Site.  Based on the 

sketch plan on the well record, GSS considered that the well could have been located anywhere 

on the west side of Lot 30, Concession 1, and considered it unlikely that it was located as close 

to the Landfill Site as recorded in the WWR database as there were no existing houses at that 
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location.  It was considered more likely that the well was associated with the second house located 

north of the Landfill Site, as the dimension shown on the record for Well ID 2507153, discussed 

below, placed that well closer to the first house north of the Landfill Site.  Well 2515215 was drilled 

to a depth of 42.7 m and reportedly encountered 4.6 m of overburden, consisting of 3.1 m of sand 

overlying 1.5 m of clay, underlain by limestone bedrock.  Water was reportedly found in the 

bedrock at a depth of 40.2 m and the static water level was recorded at a depth of 8.5 m. 

Well 2507153 was recorded at a location approximately 230 m north of the Landfill Site, just north 

of the first house located north of the Landfill Site.  The well was drilled in 1979 and reportedly 

encountered 7.0 m of overburden, consisting of 3.7 m of sand underlain by 3.3 m of clay and 

stones, all underlain by limestone bedrock to a depth of 51.8 m, where the well was terminated.  

Water was reportedly found in the bedrock between 36.6 and 51.8 m depth and the static water 

level was recorded at a depth of 12.2 m.  The well was reportedly test-pumped at a rate of 14 

L/min and the recommended pumping rate was 14 L/min.  The relatively low pumping rate 

suggested to GSS that the well did not encounter a significant karstic zone in the bedrock north 

of the Landfill Site. 

Well 2516335 was drilled in 2004 for domestic and livestock use.  The well location was recorded 

with a GPS device at the time of drilling and was shown to be approximately 750 m north of the 

Landfill Site.  The well was drilled to a depth of 36.6 m and reportedly encountered 1.8 m of 

overburden consisting of clay and stones overlying limestone bedrock.  Water was reportedly 

found at a depth of 32.9 m and the static water level was recorded at a depth of 4.6 m. 
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4.0 LANDFILL MONITORING REPORTS 

GSS obtained scanned copies of annual monitoring reports prepared by GM BluePlan 

Engineering Limited for the Keppel Landfill Site for the years 2017, 2018, and 2019.  The reports 

were examined to assess the potential for landfill-related impacts to the proposed development 

on the Site.  A brief summary of relevant information from the reports is provided below. 

General 

The reports indicated that the original Provisional of Certificate of Approval (C of A) for the Landfill 

Site (No. A262002) was issued on October 9, 1980, with several subsequent amendments.  A 

Monitoring and Screening Checklist prepared by GM BluePlan that accompanied the 2017 annual 

report indicated that the Landfill Site opened in 1980.  A closure plan for the Landfill Site was 

reportedly prepared in 2013 and approved by the MECP in March 2016.  The 2019 annual report 

indicated that the Landfill Site received only solid, non-hazardous municipal waste.  Following 

closure, the landfill was reportedly capped with 600 mm of low permeability silt/clay and 150 mm 

of topsoil seeded with a vegetative cover.  The 2019 annual report indicated that no leachate 

seeps were observed on the Landfill Site in 2019 and the ground cover system and site drainage 

were adequate. 

The 2019 annual report indicated that the Landfill Site had been closed to the public since 2017 

with no ongoing use or operation.  The report noted that the Township intended to apply for an 

amended Environmental Compliance Approval (ECA) to allow the potential future operation of the 

following waste management-related activities: 

• transfer station for temporary storage and off-site transfer of domestic non-hazardous 
solid waste; 

• recycling depot for collection and off-site shipment of recyclable materials; and 

• organics collection, including compost and leaf and yard waste. 

Subsurface Conditions 

The 2019 annual report noted that the borehole and well logs for the on-site monitoring wells 

indicated that the surficial sand deposits varied in thickness and extended to a depth of up to 4.0 

m in places.  The report further noted that the sandy soils were reportedly underlain by a relatively 

thin layer of lower permeability silt till that ranged in thickness from less than 0.5 m to 1.5 m.  

Borehole logs for OW1-78, OW2-80 and OW4-80 were appended to the report.  Copies of those 

logs are included in Appendix B, together with a copy of the Site Layout Plan (Figure 2) from the 

report indicating the locations of the monitoring wells on and adjacent to the Landfill Site. 

The 2019 annual monitoring report noted that previous reports suggested that the degree and 

density of fracturing in the bedrock was found to decrease with depth and, consequently, the 

associated hydraulic conductivity was considered to decrease with depth.  A strong downward 

vertical hydraulic gradients was indicated for the nested monitoring wells.  The report further noted 

that potential leachate-impacted groundwater was expected to flow primarily in the upper, more 
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fractured bedrock unit, which appeared to be underlain by more competent, less fractured 

dolostone bedrock. 

Groundwater Flow Direction 

The 2019 annual report contained semi-annual groundwater level monitoring data for the landfill 

monitoring wells dating back to May 2005.  The elevations were based on a local datum, which 

was not referenced to geodetic datum.  A summary of the monitoring well locations and details 

was provided in Table 2 of the 2019 annual report, a copy of which is included in Appendix B of 

this report.  The groundwater level monitoring data indicated that there were considerable 

seasonal variations at individual monitoring wells, with recorded variations of up to 10 m or more 

in a single year. 

The annual reports obtained did not show inferred groundwater contours for the water level data.  

The 2019 annual report noted that groundwater generally flowed in a southwesterly direction, 

based on the current and historical water level measurements.  Similar comments were contained 

in the 2017 and 2018 annual reports. 

Groundwater Quality 

The 2019 annual report noted that the Landfill Site was monitored by a system of fifteen (15) 

groundwater monitoring wells and one off-site private domestic well.  The report contained a 

tabular summary of groundwater quality data for each monitoring well for various inorganic 

indicator parameters generally based on semi-annual monitoring as far back as 1980.  Data for 

chloride, alkalinity, hardness, and conductivity were presented graphically for each monitoring 

well.  Groundwater quality data for toluene presented in the 2017 and 2018 annual monitoring 

reports indicated that toluene was not detected in groundwater samples collected from the landfill 

monitoring wells in April 2017 and June 2018. 

The 2019 annual report indicated that the most evidence of influence from landfill leachate was 

found at OW2S-80 and OW7S-81, located downgradient (south) and in close proximity to the 

landfill footprint, with OW2S-80 utilized as the leachate characterization well.  The report noted 

elevated concentrations of several typical leachate indicator parameters (alkalinity, conductivity, 

chloride, sodium, nitrate, hardness) at OW2S-80.  The report further noted that the greater 

leachate influence measured at OW2S-80 (i.e., adjacent to the landfill) and lesser influence at 

OW7S-81, located southwest of the landfill footprint, was consistent with the inferred groundwater 

flow direction and indicated that a level of attenuation occurred with distance from the landfill 

footprint. 

With respect to the north Landfill Site boundary condition, closest to the Site, the 2019 annual 

report noted that the north boundary was considered to be located hydraulically cross-gradient to 

upgradient of the landfill footprint.  The report also noted that there were no groundwater 

monitoring wells located at, or in close proximity to, the north property boundary, but went on to 

say that due to the southwesterly groundwater flow direction, the north portion of the landfill 

property was considered to have a low risk for potential leachate impact.  A similar comment was 

made with respect to the northern portion of the west property boundary.  The report further noted 

that no evidence of groundwater mounding or radial flow from the landfill was apparent. 
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The 2019 annual report concluded that due to the southwesterly groundwater flow direction, site 

layout, and available analytical data, no impacts above the MECP Reasonable Use Criteria (RUC) 

were evident or anticipated to the north and east of the landfill property.  Further, the report 

concluded that there was no evidence of leachate impacts to groundwater migrating off site and 

the landfill was considered to be in compliance with the requirements of MECP Guideline B-7.  

The report noted that based on the stable groundwater quality and considering that potential 

leachate impacts appeared to be limited to the on-site areas immediately downgradient of the 

landfill footprint, the potential for off-site impacts above the MECP RUC was considered to be 

low.  The report also noted that with the completion of site closure, the ongoing potential for 

leachate generation was expected to decrease with time. 

Surface Water 

The 2019 annual report noted that there were no surface water features on the Landfill Site and 

that there was no direct surface water connection between the Landfill Site and any off-site 

surface water bodies.  The report also noted that it was generally believed that surface water flow 

in Hepworth Creek entered an area of karstic channels just east of the Landfill Site that conveyed 

that surface flow into Spring Creek at various locations to the west of the Landfill Site.  The report 

compared downstream surface water sampling results at Spring Creek to upstream (background) 

surface water samples collected at the outfall from Skinner's Marsh and concluded that there 

were no exceedances of the Provincial Water Quality Objectives (PWQOs) at the off-site surface 

water sampling locations. 

MECP Comments 

The 2019 annual monitoring report contained copies of letters from the MECP Owen Sound 

District Office commenting on the surface water (September 4, 2019) and groundwater 

(September 19, 2019) aspects of the 2018 annual report.  Relevant comments on the groundwater 

aspects of the monitoring program included the following: 

• The primary concern of the MECP with the Keppel Landfill Site was its location within an 
area well documented to be underlain by karstic bedrock. 

• The MECP was in agreement with the reported background groundwater quality as 
documented within monitoring well OW10-04, the most prominent leachate quality 
monitoring well in the well network OW2S-80, and the reported groundwater flow direction 
to the southwest.  It was noted that these had all remained consistent over the reviewer's 
more than 20 years' experience with this site. 

• The MECP agreed that with the final capping and closure of the landfill it was reasonable 

to expect leachate generation will decrease over time due to the reductions in the 

infiltration of precipitation.  Given the already relatively low strength of leachate 

documented for the Keppel Landfill, the MECP groundwater reviewer also anticipated that 

the site will continue to remain compliant with this Ministry's Guideline B-7 (RUC) after 

closure. 
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5.0 GUIDELINE D-4 ASSESSMENT 

GSS evaluated the potential for the proposed development at the Site to be impacted by the 

Landfill Site based on the six factors identified in Guideline D-4 for a non-operating landfill site. 

5.1 Groundwater and Surface Water Contamination by Leachate 

Groundwater 

The annual monitoring reports obtained for the Landfill Site indicated that the groundwater flow 

direction on the Landfill Site was in a southwesterly direction, and not towards the Site.  As noted 

in Section 4.0, comments from the MECP on the 2018 annual report indicated agreement with 

the reported groundwater flow direction to the southwest. 

Based on the information provided in the annual reports, GSS found it was not straightforward to 

interpret the water level data and confirm a southwesterly groundwater flow direction as the 

groundwater levels showed considerable variation seasonally at individual wells and also varied 

substantially based on well depth as a result of the reported strong downward hydraulic gradient.  

Further, some of the shallow monitoring wells were frequently reported to be dry, typically for the 

fall monitoring events.  To facilitate interpretation of the groundwater level data, GSS prepared 

separate water level hydrographs for selected shallow and deep monitoring wells, based on the 

water level data from 2009 to 2019 provided in the 2019 annual monitoring report.  July 2009 was 

the first monitoring event after separate shallow and deep PVC monitors were reportedly installed 

in five of the existing 150-mm diameter drilled wells at the Landfill Site. 

The reported groundwater level data for five shallow monitoring wells (OW2S-78, OW2S-80, 

OW7S-81, OW8S-81, OW10S-04) are shown graphically on Figure C-1 in Appendix C.  The 

reported depths for those wells ranged from 8.3 to 16.4 m, and the corresponding well bottom 

elevations ranged from 84.5 to 76.8 m, relative to local datum.  The locations of the wells are 

shown on a copy of Figure 2 from the 2019 annual monitoring report prepared by GM BluePlan, 

included in Appendix B.  The data showed an increase in the variability of the recorded water 

level data after 2012.  The reason for that was not apparent.  For each monitoring event, with the 

exception of 2017, the highest groundwater elevation was typically recorded for OW2S-78, 

located just east of the Fill Area.  An anomalously low groundwater elevation was recorded for 

OW2S-78 in October 2017.  The recorded groundwater elevations for OW2S-80 and OW10S-04 

were typically similar for each monitoring event, with the exception of an anomalously high 

groundwater elevation recorded for OW2S-80 in October 2017.  This indicated that it would be 

reasonable to connect those wells  with a groundwater contour line, which in turn would indicate 

a west-southwesterly flow direction for shallow groundwater in the south portion of the Landfill 

Site.  The lowest groundwater elevations were typically recorded for OW7S-81 and OW8S-81, 

which, when compared to the groundwater elevation data for OW2S-80, would generally be 

consistent with a southwesterly groundwater flow direction.  The water level data were not 

considered to be indicative of a northerly flow direction for shallow groundwater, toward the Site. 

The reported groundwater level data for four deep monitoring wells (OW2D-78, OW2D-80, 

OW9D-04, OW10D-04) are shown graphically on Figure C-2 in Appendix C.  The reported depths 
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for those wells ranged from 14.5 to 23.9 m, and the corresponding well bottom elevations ranged 

from 78.1 to 70.5 m, relative to local datum.  In general, there was less variation in the 

groundwater elevation data for each monitoring event than was recorded for the shallow 

monitoring wells.  For each monitoring event, the highest groundwater elevation was typically 

recorded for OW2D-78, located just east of the Fill Area.  An anomalously low groundwater 

elevation was recorded for OW2D-78 in November 2011.  Also, for each monitoring event, the 

lowest groundwater elevation was typically recorded for OW9D-04, located at the southwest 

corner of the Landfill Site.  The water level data were considered to be generally consistent with 

the interpreted southwesterly flow direction for deeper groundwater reported by GM BluePlan.  

The water level data were not considered to be indicative of a northerly flow direction for deeper 

groundwater, toward the Site. 

As discussed in Section 4.0 of this report, the 2019 annual monitoring report for the Landfill Site 

concluded that there was no evidence of leachate impacts to groundwater migrating off-site and 

the landfill was considered to be in compliance with the requirements of MECP Guideline B-7.  

The report further noted that based on the stable groundwater quality and considering that 

potential leachate impacts appeared to be limited to the on-site areas immediately downgradient 

(south) of the landfill footprint, the potential for off-site impacts above the MECP RUC was 

considered to be low.  In their comments on the 2018 annual monitoring report, the MECP agreed 

that with the final capping and closure of the landfill it was reasonable to expect that leachate 

generation will decrease over time due to the reductions in the infiltration of precipitation. 

With respect to the north boundary of the Landfill Site, in the direction of the Site, the 2019 annual 

monitoring report noted that that due to the southwesterly groundwater flow direction, the north 

portion of the landfill property was considered to have a low risk for potential leachate impact.  

GSS considered that as there were no reported leachate impacts to groundwater quality at the 

south boundary of the Landfill Site, located approximately 120 m from the Fill Area in the reported 

direction of groundwater flow, it would be reasonable to conclude that leachate impacts to 

groundwater quality at the northwest corner of the Landfill Site, closest to the Site and 

approximately 290 m from the Fill Area in an inferred upgradient or possibly cross-gradient 

direction, would be unlikely. 

GSS noted that the MECP well records for four domestic wells located north of the Landfill Site 

and south of Concession 1 SCD road indicated that groundwater was found in the bedrock at 

minimum depths ranging from 32.9 to 48.8 m.  That was considerably deeper than the deepest 

reported depths for the Landfill Site monitoring wells.  The 2019 annual report for the Landfill Site 

indicated that the potential for leachate impacts to groundwater generally declined with depth. 

Based on this assessment, no potential for groundwater quality at the Site to be impacted by 

leachate from the Landfill Site was identified. 

Surface Water 

Available mapping did not indicate the presence of any surface water features on the Landfill Site 

or on Site.  The 2019 annual monitoring report for the Landfill Site noted that there were no surface 

water features flowing across the landfill property and that there was no direct surface water 

connection between the landfill property and any off-site surface water bodies.  Based on this 
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assessment, no potential for the Site to be impacted by surface water contaminated by leachate 

was identified. 

5.2 Landfill-Generated Gases 

The annual monitoring reports obtained for the Landfill Site did not contain monitoring results for 

landfill-generated gases.  Condition 8(1) "Landfill Gas" of the Amended Environmental 

Compliance Approval 5011-4VEKSL, dated January 8, 2012, which was appended to the 2017 

annual report, specified only that routine monitoring for explosive methane gas levels shall be 

conducted in all buildings or structures at the Site, especially enclosed structures which at times 

are occupied by people.  A March 14, 2016 amendment to the ECA, which approved the closure 

plan for the Landfill Site, maintained the same Condition 8(1) for monitoring of landfill gas.  No 

requirement for subsurface monitoring of methane at the Landfill Site was identified. 

Subsurface migration of landfill gas, which includes methane, through soil or fractured bedrock 

occurs as a result of two processes: diffusion in response to a concentration gradient, and 

convection in response to a pressure gradient.  Under normal conditions, the gas moves 

preferentially along paths of lowest resistance and eventually discharges to the atmosphere.  

Lateral migration of methane gas generally occurs in the unsaturated soils (or bedrock) above the 

water table.  A common "rule of thumb" for subsurface methane migration from landfill sites 

(referenced in a 1987 MECP document entitled "Guidelines for Assessing Methane Hazards from 

Landfill Sites") indicated that significant methane migration may extend for a distance equivalent 

to 10 times the depth of landfill between the ground surface and the water table. 

GSS obtained little information on the conditions for historical placement of waste at the Landfill 

Site and, in particular, the depth of waste placement below the original ground surface.  For the 

purpose of assessing the potential landfill gas hazard, it was conservatively assumed that waste 

could potentially be present to the depth of the bedrock surface.  Available water well records and 

borehole logs for monitors located in the vicinity of the Fill Area (OW1-78, OW2-28, OW3-78, 

OW2-80) indicated that fractured bedrock was encountered at depths ranging from 2.3 m at OW1-

78 to 4.6 m at OW2-80.  Water well record 2507392 for a monitoring well drilled at the Landfill 

Site on December 30, 1980 indicated that bedrock was encountered at a depth of 7.2 m; however, 

GSS could not associate that record with any of the current identified monitoring wells.  For the 

purpose of assessing the potential methane hazard, it was conservatively assumed that waste 

could potentially be present to a depth of as much as 5 m below the original ground surface. 

As previously noted, lateral subsurface migration of methane generally occurs in the unsaturated 

soils and/or bedrock above the water table.  The available monitoring data indicated that the 

groundwater level at the Site varied considerably on a seasonal basis.  For the purpose of 

assessing the typical unsaturated thickness adjacent to the Fill Area, available groundwater level 

data were reviewed for OW3S-78 and OW2S-80, located east and south of the Fill Area, 

respectively.  Data for OW3S-78 for the period from July 2009 to November 2019 indicated that 

the measured groundwater elevation ranged from 93.40 to 87.75 m, relative to local datum.  On 

six occasions, the monitor was reported to be dry.  The bottom of the monitor was shown to be at 

elevation 87.41 m.  For the occasions when OW3S-78 was dry, the recorded water level for the 

adjacent OW3D-78 ranged from 83.29 to 82.57 m.  Based on this data, it was inferred that the 
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water table elevation at OW3-78 generally ranged from 93.4 to 82.6 m, or from approximately 4 

to 15 m below ground surface based on a reported ground surface elevation of 97.2 m.  Data for 

OW2S-80 for the period from July 2009 to November 2019 indicated that the measured 

groundwater elevation ranged from 91.84 to 84.52 m, relative to local datum.  Based on this data, 

it was inferred that the water table elevation at OW2S-80 generally ranged from approximately 1 

to 8 m below ground surface based on a reported ground surface elevation of 92.6 m. 

Site plans contained in the annual monitoring reports indicated that the ground surface near the 

northwest corner of the Fill Area, closest to the Site, was at approximate elevation 94 m, or 

approximately 1.5 m higher than the ground surface at OW2S-80.  GSS inferred that the water 

table elevation near the northwest corner of the Fill Area was similar to, or slightly higher than, 

the water table elevation at OW2S-80.  Therefore, the unsaturated thickness near the northwest 

corner of the Fill Area was estimated to vary seasonally from approximately 2 to 10 m.  The 

unsaturated thickness could potentially increase north of the Fill Area in the vicinity of the ridge 

that crosses the Landfill Site; however, for assessing the potential for subsurface methane 

migration the unsaturated thickness at the edge of the Fill Area was considered to be the most 

relevant. 

Using the maximum inferred unsaturated thickness of 10 m, and assuming that waste was placed 

below the original ground surface, the extent of significant subsurface methane migration in a 

northwesterly direction from the Fill Area was estimated to be of the order of 100 m.  The 

southeast corner of the Site was located approximately 300 m north of the Fill Area, or at least 30 

times the estimated maximum saturated thickness in the vicinity of the Fill Area.  GSS considered 

it likely that any future structure on the re-developed portion of the Site would be located further 

from the Fill Area.  Under these circumstances, the Site was not considered to be at risk from 

subsurface migration of landfill gas. 

5.3 Surface Runoff 

As shown on Figure 1, topographic contours indicated the presence of a ridge at approximate 

elevation 225 to 230 m crossing the north portion of the Landfill Site.  The Fill Area was located 

on the south side of that ridge, where topographic mapping indicated that the original ground 

surface was at approximate elevation 222 m.  The mapping also indicated that Stone School 

Road sloped slightly toward the south, west of the Landfill Site.  Surface runoff from the Fill Area 

was inferred to be generally in a southwesterly direction, and not northerly toward the Site.  Based 

on this assessment, no potential for the Site to be impacted by surface runoff from the Fill Area 

on the Landfill Site was identified.   

5.4 Ground Settlement 

The final contours for the Fill Area shown in the 2017 annual report, which coincided with the year 

of closure, indicated that the landfilled waste was placed in a mound that was up to 13 m higher 

than the surrounding ground surface.  GSS would anticipate that there would be some settlement 

of the waste over subsequent years as decomposition and consolidation occurs.  At the closest 

point, the Site is located approximately 300 m north of the Fill Area.  Although excavation and 

removal of soil for cover material appeared to have occurred in the northeast portion of the Landfill 
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Site, the area between the Fill Area and the Site appeared to have been largely undisturbed, 

based on 2015 and 2019 aerial images.  Based on the separation distance, the potential for future 

settlement of waste in the Fill Area was not considered to be an issue for the Site. 

5.5 Visual Impacts 

A mature stand of coniferous trees was noted in the north portion of the Landfill Site, between the 

Site and the Fill Area.  That stand of coniferous trees is visible on the aerial image on Figure 1.  

Also, as noted above, topographic mapping indicated the presence of a ridge crossing the Landfill 

Site between the Fill Area and the Site.  Based on observations from a site visit by GSS on 

November 5, 2020, the Fill Area was not visible from the southeast corner of the Site.  Visual 

impacts from the presence of the closed landfill were not considered to be an issue for the Site. 

5.6 Soil Contamination and Hazardous Waste 

As noted in Section 4.0, the 2019 annual monitoring report indicated that the Landfill Site received 

only solid, non-hazardous municipal waste.  That was generally consistent with information 

contained in the 1991 MECP Waste Disposal Site Inventory, which indicated that the Landfill Site 

received 95% domestic waste and 5% other waste.  No information was obtained to indicate the 

potential placement of hazardous waste at the Landfill Site. 

The annual monitoring reports obtained for the Landfill Site did not make reference to the 

occurrence of soil contamination at the Landfill Site.  A Monitoring and Screening Checklist 

prepared by GM BluePlan that accompanied the 2017 annual monitoring identified the non-

hazardous approved waste types as domestic; industrial, commercial and institutional; tires; wood 

waste; and leaf and yard waste.  Contaminated soil was not identified as an approved waste type. 

Based on the information obtained and this assessment, no potential for the Site to be impacted 

by soil contamination or placement of hazardous waste at the Landfill Site was identified.   
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6.0 SUMMARY AND CONCLUSIONS 

This assessment was carried out for the 40.6 ha property located at 340175 Stone School Road 

in part of Lot 31, Concession 1 SCD of the geographic Township of Keppel.  The proposed 

development of two residential lots in the south half of the Site was assessed for potential 

environmental impacts from the closed Landfill Site located south of the Site, in accordance with 

MECP Guideline D-4.  The guideline typically applies to properties located within 500 m of the 

landfill Fill Area.  The minimum separation distance between the Site and the Fill Area was 

approximately 300 m and GSS estimated that approximately 3.6 ha at the southeast corner of the 

Site was located within 500 m of the Fill Area.   

The Site was assessed for potential impacts based on the following six factors identified in 

Guideline D-4 for non-operating landfill sites: groundwater and surface water contamination by 

leachate; surface water runoff; ground settlement; visual impact; soil contamination and 

hazardous waste; and landfill-generated gases.  Particular emphasis was placed on the potential 

for landfill-related impacts related to groundwater quality and methane migration.  

• Annual monitoring reports for the Landfill Site for 2017, 2018, and 2019 indicated that the 

groundwater flow direction was in a southwesterly direction.  GSS concurred that the available 

groundwater level data were generally consistent with that interpretation and were not 

indicative of a northerly groundwater flow direction, toward the Site.  The 2019 annual report 

concluded that there was no evidence of leachate impacts to groundwater migrating off site 

and that the landfill was considered to be in compliance with the requirements of MECP 

Guideline B-7.  The report further noted that based on the stable groundwater quality and 

considering that potential leachate impacts appeared to be limited to the on-site areas 

immediately downgradient (south) of the landfill footprint, the potential for off-site impacts 

above the MECP Reasonable Use Criteria was considered to be low.  In their comments to 

the Township on the 2018 annual monitoring report, the MECP agreed that with final capping 

and closure of the landfill it was reasonable to expect that leachate generation will decrease 

over time.  GSS considered that as there were no reported leachate impacts to groundwater 

quality at the south boundary of the Landfill Site, located approximately 120 m from the Fill 

Area in the reported direction of groundwater flow, it was reasonable to conclude that leachate 

impacts to groundwater quality at the northwest corner of the Landfill Site, located closest to 

the Site and approximately 290 m from the Fill Area in an inferred upgradient or cross-gradient 

direction, would be unlikely.  Based on this assessment, no potential for groundwater quality 

at the Site to be impacted by leachate from the Landfill Site was identified. 

• Subsurface monitoring for methane at the Landfill Site was not a requirement of the MECP 

approval and no results of methane monitoring were obtained.  A common "rule of thumb" for 

subsurface methane migration from landfill sites (referenced in a 1987 MECP document 

entitled "Guidelines for Assessing Methane Hazards from Landfill Sites") indicated that 

significant methane migration may extend for a distance equivalent to 10 times the depth of 

landfill between the ground surface and the water table.  Using a maximum inferred 

unsaturated thickness of 10 m, and assuming that waste was placed below the original ground 

surface in the Fill Area, GSS estimated the extent of significant subsurface methane migration 

in a northwesterly direction to be of the order of 100 m.  The southeast corner of the Site was 
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located approximately 300 m north of the Fill Area.  Under these circumstances, the Site was 

not considered to be at risk from subsurface migration of landfill gas. 

• No surface water features were identified on the Site or on the Landfill Site and no potential 

for the Site to be impacted by surface water contaminated by leachate was identified. 

• Surface runoff from the Fill Area on the Landfill Site was inferred from topographic mapping 

to be generally in a southwesterly direction, and not northerly toward the Site.  No potential 

for the Site to be impacted by surface runoff from the Fill Area was identified. 

• Based on the separation distance, the potential for future settlement of waste in the Fill Area 

at the Landfill Site was not considered to be an issue for the Site. 

• A mature stand of coniferous trees was located in the northwest portion of the Landfill Site, 

between the Site and Fill Area.  Further, topographic mapping indicated the presence of a 

ridge crossing the Landfill Site between the Fill Area and the Site.  Based on observations by 

GSS in November 2020, the Fill Area was not visible from the southeast corner of the Site.  

Visual impacts from the presence of the closed landfill were not considered to be an issue 

for the Site. 

• No evidence was obtained to indicate historical placement of hazardous waste at the Landfill 

Site or the presence of contaminated soil.  No potential for the Site to be impacted by soil 

contamination or placement of hazardous waste at the Landfill Site was identified. 

In summary, based on this assessment carried out in accordance with MECP Guideline D-4, no 

issues with respect to potential environmental impacts to the proposed development at the Site 

from the nearby closed landfill were identified.  
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APPENDIX A 
 

MECP Water Well Records 



TABLE A-1:  SUMMARY OF MECP WATER WELL RECORDS
MECP Guideline D-4 Evaluation, 340175 Stone School Road, Georgian Bluffs

Ref. 
No.

Well ID Township          
Concession and Lot

UTM Coordinates Date and 
Contractor

Casing 
Dia  
(in)

Water 
Found 

(ft)

Pump Test     
Static Level (ft) 
Pump Level (ft) 
Test Rate (gpm) 
Duration (h:mm)

Well 
Use or 
Final 

Status

Formation (depth to bottom of each layer in ft)

1 1405598 () HEPWORTH VILLAGE   17 489965 4942723 W 1980/01 5507 5 FR 0050 SAND 0012 STNS FCRD 0017 LMSN HARD 0060 

2 1405599 () HEPWORTH VILLAGE   17 489915 4942673 W 1980/01 5507 5 FR 0057 SAND 0015 GRVL STNS 0021 LMSN 0067 

3 2506772 () KEPPEL TOWNSHIP 
OR S  02 030

17 490265 4942773 W 1978/10 5507 5    5    FR 0045 SAND 0007 ROCK FCRD 0015 LMSN 0050 

4 2506773 () KEPPEL TOWNSHIP 
OR S  02 030

17 490215 4942823 W 1978/10 5507 5 UK 0065 FILL 0010 ROCK FCRD 0022 LMSN 0070 

5 2507153 () KEPPEL TOWNSHIP 
OR S  01 030

17 490465 4943273 W 1979/09 5507 5 FR 0120 
UK 0160 

40/170/3/1:0 DO SAND 0012 CLAY STNS 0023 LMSN 0170 

6 2507392 () KEPPEL TOWNSHIP 
OR S  02 030

17 490465 4942823 W 1980/12 5507 5 UK 0042 34/35/10/1:30 NU BLCK LOAM 0001 BRWN SAND 0013 BRWN SAND STNS SLTY 
0024 GREY LMSN SILT LYRD 0042 BRWN LMSN 0050 

7 2507425 () KEPPEL TOWNSHIP 
OR S  02 030

17 490515 4942873 W 1980/01 5507 SAND 0005 STNS FCRD 0015 STNS FCRD LYRD 0019 STNS 
0055 

8 2507426 () KEPPEL TOWNSHIP 
OR S  02 030

17 490565 4942873 W 1980/01 5507 SAND 0008 STNS FCRD 0017 STNS FCRD LYRD 0021 STNS 
0022 

9 2507631 () KEPPEL TOWNSHIP 
OR S  02 030

17 490315 4942623 W 1981/10 5505 5 BRWN SAND DKCL 0004 BRWN SAND LTCL 0011 BRWN 
SAND STNS LTCL 0029 GREY LMSN 0061 BRWN LMSN 0080 

10 2507632 () KEPPEL TOWNSHIP 
OR S  02 030

17 490215 4942623 W 1981/10 5505 5 UK 0039 38/43/4/1:0 BLCK LOAM 0001 BRWN SAND 0004 BRWN SAND STNS 0032 
GREY LMSN 0052 

11 2513146 
(162068) 

KEPPEL TOWNSHIP 
OR S  02 030

17 490208 4942601 L 1996/06 5507 6 FR 0085 32/100/5/1:0 DO SAND 0014 CLAY STNS 0018 LMSN 0100 

12 2514494 
(221059) 

KEPPEL TOWNSHIP 
OR S  01 031

17 490380 4943663 L 2000/08 5507 6 FR 0180 18/180/8/1: DO CLAY SAND STNS 0005 LMSN 0180 

13 2515215 
(246988) 

KEPPEL TOWNSHIP 
CON  01 030

17 490335 4943155 W 2002/07 5507 6 FR 0132 28/140/8/1:0 DO SAND 0010 CLAY 0015 LMSN 0140 

14 2516335 
(Z22630) 

KEPPEL TOWNSHIP   
01 030

17 490776 4943697 W 2004/11 5507 6.25 FR 0109 15/120/10/1:0 DO ST CLAY STNS 0006 LMSN 0120 

15 7136488 
(M06139) 
A082762

KEPPEL TOWNSHIP   17 490440 4942698 W 2009/05 6607 1.25 UK 0042 MO 0030 0051 
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APPENDIX B 
 

Copies of Site Plan, Well Logs, and Well Summary Table 
from 2019 Keppel Landfill Annual Monitoring Report 

Prepared by GM BluePlan Engineering Limited 
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APPENDIX C 
 

Groundwater Level Hydrographs 
for Selected Landfill Monitoring Wells 
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Figure C-1:  Groundwater Level Monitoring Data - Shallow Wells
Former Keppel Landfill SIte, Georgian Bluffs

OW2S-78

OW2S-80

OW7S-81

OW8S-81

OW10S-04



20-069 GSS Engineering December 2020

OW2D-78

OW9D-04

OW10D-04

70.0

75.0

80.0

85.0

90.0

95.0

2009-01-01 2010-01-01 2011-01-01 2012-01-01 2013-01-01 2014-01-01 2015-01-01 2016-01-01 2017-01-01 2018-01-01 2019-01-01

El
ev

at
io

n
 (

m
)

Measurement Date

Figure C-2:  Groundwater Level Monitoring Data - Deep Wells
Former Keppel Landfill SIte, Georgian Bluffs
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