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RE: LANDFILL IMPACT ASSESSMENT
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LOT 1, CONCESSION 11, INNISFIL
(NORTHEAST CORNER HWY 27 AND SALEM ROAD)
BARRIE ANNEX LAND, ONTARIO

Dear Sir:
We are pleased to provide our assessment of the potential impact from a closed landfill site on a proposed

residential development located at the northeast corner of Highway 27 and Salem Road, Lot 1, Concession

11, Town of Innisfil, Barrie Annex Lands, County of Simcoe, Ontario (see Figure 1).  The subject land is

within 500m of a closed Private landfill site.  Therefore, an assessment with respect to MOE Guideline D-4

has been requested by the County of Simcoe.

The purpose of the assessment undertaken was to characterize the local and regional geologic and

hydrogeologic conditions around the proposed residential building site and determine the likelihood of any

adverse effect particularly with respect to leachate generation and/or methane gas generation impacting the

proposed works.
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EXECUTIVE SUMMARY

Terraprobe was retained to carry out a D4 Landfill Impact Assessment for an approximate 66 acre (27 ha)

proposed lot for residential development at the northeast corner of Highway 27 and Salem Road, Lot 1,

Concession 11, Innisfil, Barrie Annex Lands, Simcoe County, Ontario (see Figure 1).

The subject lands are within a 500m zone from a closed landfill site.  The subject lands are located adjacent

to former MTO landfill site (Holly) number A252204.

The Holly landfill site abuts the subject lands to the southeast at 4165 Salem Road, Lot 1, Concession 11,

Barrie Annex lands, County of Simcoe, Ontario.

An MTO landfill site was operated under Certificate of Approval Number A252204 issued by the Ministry

of the Environment of Ontario (MOE).  The subject property received MTO (Ministry of Transportation)

road wastes including: street sweepings, concrete and culverts, catchbasin cleanouts, sand, gravel, inert fill,

asphalt, waste aggregate highway/picnic related refuse including wood, paper, glass and metal. 

The MTO acquired the site in 1946, and the last waste was deposited in 1992, although most of the waste

deposition occurred in the 1970's.

The MTO applied and received approval for a WDS (waste disposal site) in 1972 to dispose of roadside

garbage; the WDS is 5 acres of a 40 acre parcel and the 35 remaining acres were used as a gravel pit.  The

waste has reportedly been removed.

The waste disposal site has a total area of 8.1 ha.  Only 2.0 ha were used for waste disposal.  The Holly site

was formerly occupied by a portable HMA plant (hot-mix-asphalt) and an area in the western portion of the

landfill site had been leased by the MTO for sand extraction.

This site has been remediated and all waste deposited has been removed and subsequent sampling of

groundwater and soils has confirmed that the site meets the Table A criteria for residential and parkland use

as outlined in the Guideline for Use at Contaminated Sites in Ontario.
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Since the late 90's several hydrogeological and environmental assessments of the landfill site including

Geophysical Surveys, extensive Monitoring Plans, an Environmental Investigation, a Phase II ESA and an

Operations and Closure Plan were conducted by various consulting firms.

Terraprobe has retained via the Freedom of Information Act, a box full of correspondence, reports and

assessments between the MTO, MOE and their respective Consultants.

The site was characterized, hydrogeological conditions assessed, methane gas, leachate and lateral extent of

the waste etc. were all evaluated and reported in a number of reports and pieces of correspondence.  The

waste was also removed and confirmatory sampling has indicated that there is no potential impact on the

surrounding areas.

Pertinent excerpts from these pieces of correspondence have been appended as reference for this report.

Correspondence between MTO, MOE and Consultants concluded in 2001that all waste deposited at this site

over the years of operation has been removed and the site cleaned up to Table A criteria.

After the remediation the walls and floors of the excavations were sampled and analysed for metals, VOC’s

and PAH’s.  Water samples from eight (8) onsite monitoring wells were collected and analysed.  All results

were found to be below Table A criteria.

The studies/reports conclude that the residential development of the lot should be able to proceed without

any adverse impacts on or from the landfill site.  All waste and contaminated soil has been removed from

the site.  Groundwater and soil sampling confirm that the Holly landfill site meets Table A criteria as outlined

in the Guideline for Use at (Contaminated) Sites in Ontario

The groundwater quality in the landfill has been monitored since 1994 and no significant impacts have been

noted over these years.  No putrescible wastes were deposited below the water table and the remnant buried

waste materials (approximately 6,000 tonnes) were removed in the fall of 2000 as part of the remedial action

plan.
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Soil and groundwater quality meet the Table A (potable) criteria from the MOE Guideline for Use at

Contaminated Sites in Ontario, and the source of potential future impacts (the waste) has been removed.

This D4 Study has been carried out for DiPoce (Innisfil) Inc. c/o MHBC Planning for lands adjacent to the

landfill.  Using information from the existing closed landfill site to the northwest of the subject lands a D4

Study has been conducted in accordance with the guidelines presented by the Ministry of the Environment.
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1. BACKGROUND

The proposed development site is to be located on the north side of Salem Road, east of Highway 27 and is

legally described as Part Lot 1, Concession 11, Township of Innisfil, Barrie Annex Land, County of Simcoe,

as shown on Figures 1 to 3.

The proposed residential development will be serviced with municipal water and sewage.  The site is

currently vacant, undeveloped land.  There are no fixed plans for the proposed development.

It has been identified that the closed private landfill site indicated in the Ministry of Environment Registry

is located within 500m of the proposed development.

It is reported in the June 1991, Waste Disposal Site Inventory that the landfill site #A252204's official

closing date was September 1, 1980.  In correspondence between MOE and AMEC in 2001, it was stated that

the last waste deposited was in 1992, although most of the waste deposition occurred in the 1970's.  The

Holly landfill previously accepted MTO associated road wastes including street sweepings, concrete and

culverts, catchbasin cleanouts, sand, gravel, inert fill, asphalt, waste aggregate highway/picnic related refuse

including wood, paper, glass and metal.  No putrescible wastes were deposited below the water table and the

remnant buried waste materials (approximately 6,000 tonnes) were removed in the fall of 2000 as part of the

remedial action plan. 

An extensive assessment of the closed landfill was conducted by Gartner Lee, AMEC, Dames and Moore

Canada, AGRA, Geomar Inc. and Trow Consulting Engineers Ltd. for the owner (MTO) with Ministry of

the Environment involvement.  Several reports and/or correspondence associated with the landfill site

assessment as summarized below.  Excerpts are also appended.

Appendix A: Electromagnetic Survey: Geomar Geophysics Ltd., dated April 1994

    B: Environmental Investigation: Trow Consulting Engineers, dated May 24, 1995

    C: Operations and Closure Plan: Trow Consulting Engineers, dated May 24, 1995

    D: Installation of Observation Well No. 6 Dames & Moore Canada, dated October 30,

1996

    E: Appendix A Hyd-Eng. Inc. Geophysical Survey Report, dated June 21, 1999
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F: Phase II Environmental Site Assessment: AGRA Earth & Environmental Limited,

dated November 1999

G: Report on Separation of Solid Foreign Material

H: MOE Correspondence

In October 1996, a new water well (6 of 6) was drilled on the subject property to account for vertical

hydraulic gradient at the landfill site.  The water well was advanced to a depth of 16.2m.  A return visit

concluded that groundwater in sand and surrounding till was under the influence of Unit Gradient.

The water-bearing sandy silts close to surface at the Holly Pit may be considered to be under a perched

condition locally and possibly seasonally.  

Leachate and shallow groundwater beneath the pit will be predominantly moving laterally to the north above

the transition zone between the high-K and low-K soils.

Dames & Moore concluded in November 1996:  

A  review of the data indicates that local groundwater quality is not being adversely affected by

waste disposal at the Holly landfill site.  It is also recommended that the Holly Pit site be monitored

in 1997 following the completion of mining of the waste at this site, and that new monitor OW6 be

checked in the spring of 1997 to see if there is any water in the well.

Gartner Lee Limited concluded in 1997 (Dec 15):  

Groundwater has remained relatively similar to that observed in 1996 at the Holly site.  Most

monitoring locations, in and below the former landfill, still exhibit slightly elevated nitrates (2.33

to 3.75 mg/L)  with low to moderate levels of the major ions parameter such as chloride (89.6 to 228

mg/L) and trace to below detectable limits of the heavy metals.

The elevated nitrate observed at the Holly site may also be attributed to agricultural uses in the area

and/or to the naturally elevated nitrates.

During 1997, chloride concentrations have increased at all locations except the background monitor

OW5.  These increases from October 1996 to October 1997 are:
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• OW1A . . . . . . . . . . . . . . . . . 129 to 228 mg/L                                                       

• OW1B . . . . . . . . . . . . . . . . 63.5 to 214 mg/L                                                       

• OW2 . . . . . . . . . . . . . . . . . 11.1 to 89.6 mg/L                                                       

• OW3 . . . . . . . . . . . . . . . . . 32.4 to 91.2 mg/L                                                       

The increase in chloride appears to be directly related to road salt effects.

Based on the low levels of leachate parameters (iron, nitrate, DOC, TKN and manganese), and the fact that

high levels of chloride are attributed to road salt effects, the landfill is not contributing any adverse affects

on the surrounding groundwater regime based on the Reasonable Use Guideline concentrations calculated

in the Environmental Investigation - MTO Holly Pit Waste Disposal Site, Trow Consulting Engineers Ltd.,

May 1995.  This is further demonstrated at the downgradient monitor OW5, which shows no leachate effects.

Please see AMEC’s Figure 2 for MW location.

2. LANDFILL SITE SETTING

A review of the available reports for the site in question was undertaken by Terraprobe as part of this

assessment.  Terraprobe obtained a box of correspondence and reports through the Freedom of Information

Act via the MOE.  The Ministry of Transportation obtained rights to use the lands on the south half of Lot

1, Concession 11 in the Township of Innisfil.  The MTO  obtained the lands in 1946.  It is reported that the

majority of the waste was deposited in the 1970's; the last waste was deposited in 1992.  This was conducted

under a Ministry of Environment Certificate of Approval A252204.  This certificate, dated August 19, 1976

allowed for the disposal of domestic and commercial wastes.  The waste received at the site included:  street

sweepings, concrete and culverts, catchbasin cleanouts, sand, gravel, inert fill, asphalt, waste aggregate

highway/picnic related refuse including wood, paper, glass and metal.  The estimated quantity of the waste

was a total of 50 tonnes per year.  The site was to operate 2 days per week.  The entire Holly landfill site

(including buffer) was 8:1 ha; 2.0 ha used for waste disposal.  The Holly landfill site was also formerly

occupied by a mobile asphalt plant and also used as a sand and gravel pit.

Wastes were deposited near the centre of the site; the sand pit was located at the north end of the site.

The areal extent of deposited waste (four separate areas) was estimated to be approximately 16,300m  (0.82
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acres) and fell within the boundaries of the former Holly Pit and the adjacent property to the west.

Approximately 11500m  of refuse and waste materials were deposited at the site.3

Soil samples submitted for O. Reg. 347 Leachate Analysis have concluded that the soils were non-

registerable, non-hazardous solid wastes.

AMEC, AGRA and Trow were commissioned by the MTO to conduct studies to assess and characterize the

landfill, to remediate the landfill site through the removal of all waste and to confirm the site has been

remediated to Table A standards of Guideline for Use at Contaminated Sites in Ontario.

It has been confirmed that all waste  has been removed from the Holly landfill site.  The total volume of soil

excavated was approximately 14,721 cubic metres.  Material removed from the soil consisted of:

Recyclable material removed from site 120 tonnes

Non hazardous non registerable solid waste 95.72 tonnes

Registerable waste 7 drums

The balance of the site has more recently been unused vacant land.  

AMEC’s report (2000 Spring Monitoring Program) summarized 2000 groundwater chemistry for the six (6)

onsite monitoring wells and concluded that OW-2 exhibited elevated nitrate concentrations above the

Reasonable Use Guideline.

Other landfill leachate indicator parameters such as chloride were present at low to moderate levels (0.8

mg/L).  Therefore, the elevated nitrate concentrations observed at the Holly site may be attributed to

agricultural uses in the area and/or to naturally elevated nitrates.

The concentrations of leachate-related parameters (ie., iron, nitrate, DOC, TKN) in the monitoring wells

within the landfill area are lower than the RUG values calculated by Trow (1995b), with the exception of

DOC in OW-1A and OW-1B, and iron in OW-5.  Iron concentrations in OW-5 exceeded Reasonable Use

Guideline and DOC levels in OW-1A and Ow-1B exceeded the respective ODWO and Reasonable Use

Guideline.  Sodium exceeded the RUG but was below the ODWO and OW-4B.  However, none of the
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affected wells are at or near the downgradient property boundary.  Please see AMEC’s attached Figure 2:

Site Plan for monitoring well locations.

No groundwater impacts were found at or near any of the property boundaries with respect to the RUG at

the Holly site.

AMEC, on behalf of MTO, has completed the remediation of the Holly site.

Gas vapour monitoring was carried out by Trow using an MSA Model 60 (methane) and an HNU Photo

Ionization Detector (non-methane), on May 24, 1994 as reported in their Environmental Study, dated May

24, 1995.  

No methane or non-methane vapour concentration was detected.

Trow’s “Operations and Closure Plan, Holly Site” has concluded that there is no potential impact on the

surrounding areas.

3. SUBSURFACE CONDITIONS

The subsurface conditions encountered in the Simcoe Lowlands are well documented.  The subject lands are

located within the Lake Simcoe Basin.  Sand, silt and clay are common deposits to the area.  The subject

lands are situated within the Newmarket Till deposit characterized by sandy silt to silt matrix, moderate to

high in matrix carbonate content, clast content moderate to high.  The ground water table was identified as

being generally 1m to 2m below grade. 

The landfill site is located on the west edge of a topographic high point.  Based on this location it is expected

shallow groundwater flow is relatively flat and will directionally travel towards the north/northwest of the

topographic high as identified in the Phase II report conducted by AGRA and the Environmental Study

conducted by Trow.

Leachate and landfill gas monitoring has been conducted within the landfill site boundaries and has not

indicated any significant concentration of groundwater or soil vapour contaminants migrating  any direction
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from the landfill site.  Trow concluded that the leachate generated at this site is considered likely to be very

weak and the natural dilution processes will be adequate to ensure regulatory compliance.

During the final assessment of the landfill characterization, MOE in their review of the Remediation Report

prepared by AMEC, concluded that all waste deposited at this site over the years of operation have been

removed and the site cleaned up to Table A criteria.

After the remediation the walls and floors of the excavations were sampled and analysed for metals, VOC’s

and PAH’s.  Water samples from 8 onsite monitoring wells were collected and analysed.  All results were

found to be below Table A criteria.

The report concludes that all waste material has been removed from the site and that on the basis of samples

taken from soils and groundwater and the geophysical survey conducted after the remediation, the site meets

the Table A criteria for residential and parkland use.

4. Review

Terraprobe has reviewed the following;  Electromagnetic Survey: Geomar Geophysics Ltd., dated, April

1994;  Environmental Investigation: Trow Consulting Engineers, dated, May 24, 1995; Operations and

Closure Plan: Trow Consulting Engineers, dated, May 24, 1995;  Installation of Observation Well No. 6;

Appendix A Hyd-Eng. Inc. Geophysical Survey Report, dated, June 21, 1999;  Phase II Environmental Site

Assessment: AGRA Earth & Environmental Limited, dated  November 1999; Report on Separation of Solid

Foreign Material; MOE Correspondence, which relate to the surrounding lands and landfill site in question.

Based on review of these documents, our review of geologic and topographic mapping and our review of

previous records for the closed landfill in relation to the subject property, we provide the following

observations/summary points of interest;

• Geological mapping of the area indicates that both the subject property and closed

landfill site are located on glaciolacustrine deposits of primarily sand, gravelly sand &

gravel of the Pleistocene Era.   
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• The waste disposal site has a total area of 8.1 ha.  Only 2.0 ha were used for waste

disposal.  The Holly site was formerly occupied by a portable HMA plant (hot-mix-

asphalt) and an area in the western portion of the landfill site had been leased by the

MTO for sand extraction. 

• The landfill site and the subject property share a boundary line.  The subject lands are

proposed for residential development.  No plans are currently available.

• The landfill has been constructed on the west edge of a topographic high with relatively

flat groundwater flow; inferred to be towards the north/northwest.  The groundwater in

sand and surrounding till is reported to be under the influence of Unit Gradient.

• The groundwater quality in the landfill has been monitored since 1994 and no

significant impacts have been noted over these years.  No putrescible wastes were

deposited below the water table and the remnant buried waste materials (approximately

6,000 tonnes) were removed in the fall of 2000 as part of a remedial action plan.

• This site has been remediated and all waste deposited has been removed and sampling

of groundwater and soils has confirmed that the site meets Table A criteria for

residential and parkland use as outlines in the Guideline for Use at Contaminated Sites

in Ontario.

• Studies basically conclude that the residential development of the lot should be able to

proceed without any adverse impacts on or from the landfill site.  All waste and

contaminated soil has been removed from the site. 

• Based on the low levels of leachate parameters (iron, nitrate, DOC, TKN and

manganese), and the fact that high levels of chloride are attributed to road salt effects,

the landfill is not contributing any adverse affects on the surrounding groundwater

regime based on the Reasonable Use Guideline concentrations calculated in the

Environmental Investigation - MTO Holly Pit Waste Disposal Site, Trow Consulting

Engineers Ltd., May 1995.  This is further demonstrated at the downgradient monitor

OW5, which shows no leachate effects.
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5. DISCUSSION WITH RESPECT TO MOE GUIDELINE D4 (Land Use On Or

Near Landfills And Dumps)

The D4 Guideline is essentially intended to protect the health, safety, convenience and welfare of residences

from potential adverse effects from landfills and dumps by restricting or controlling land use in their facility.

Since the subject property is within 500m of a closed landfill site, some form of assessment is warranted. 

The 500m distance is somewhat arbitrary but has been adopted as a reasonable conservative zone of

influence in most cases. 

In reference to Section 4 “Environmental Conditions”, the existing site, would be categorized as indicated

in 4.2 as a “non-operating” site.  Reports obtained by Terraprobe through the FOI Act indicate that the site

was fully remediated in 2001.  The guidelines suggest that in these circumstances it is important to consider

ground and surface water contamination by leachate, surface runoff, ground settlement, visual impact, soil

contamination and hazardous waste and landfill generated gases.

In particular, attention needs to be given to the production and migration of methane gas at the site.

The combination of the reports and assessments carried out by Trow, AMEC, Dames & Moore Canada,

AGRA, Hyd-Eng and Geomar provides sufficient information to suggest that there should not be any adverse

effect to groundwater, soil or methane generation associated with this landfill as it would pertain to the

proposed development of the subject lands.  As indicated in MOE correspondence dated April 27, 2001 all

waste deposited at this site over the years of operation have been removed and the site cleaned up to Table

A criteria.

After the remediation the walls and floors of the excavations were sampled and analysed for metals, VOC’s

and PAH’s.  Water samples from eight (8) onsite monitoring wells were collected and analysed.  All results

were found to be below Table A criteria.

The report concludes that all waste material has been removed from the site and that on the basis of samples

taken from soils and groundwater and the geophysical survey conducted after the remediation, the site meets

the Table A criteria for residential and parkland use.
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With respect to Guideline D-4, the factors discussed above have been assessed for this site addressing

potential adverse effect including; a hazard or health/safety risk; a nuisance to main; and/or degradation of

the natural environment.  

A. Soil gases have been monitored by Trow within the landfill site in installed monitoring

wells/gas probes.  As described above, measured gas vapour readings were non-

detectable.

Landfill gas is a by-product of decomposing organic matter.  Methane moves readily

through porous, granular soils such as those encountered at the site.  Boundaries to

methane migration include saturated zones and improvisions layers such as frozen

ground.  The readings were taken in May 1994.

B. Based on the review of previous reports, it does not appear that any migration of

leachate has occurred towards the west and northwest of the landfill within the shallow

groundwater in the overburden soils. 

The groundwater quality in the landfill has been monitored since 1994 and no

significant impacts have been noted over these years.  No putrescible waste were

deposited below the water table and the remnant buried waste materials (approximately

6,0000 tonnes) were removed in the fall of 2000 as part of the remedial action plan.

The concentrations of leachate-related parameters (ie., iron, nitrate, DOC, TKN) in the

monitoring wells within the landfill area are lower than the RUG values calculated by

Trow (1995b).

The groundwater flow direction under static conditions has been documented. The

landfill has been constructed on the west edge of a topographic high with relatively flat

flow; inferred to be towards the north/northwest.  The groundwater in sand and

surrounding till is reported to be under the influence of Unit Gradient.

Leachate and landfill gas monitoring has been conducted within the landfill site

boundaries and has not indicated any significant concentration of groundwater or soil
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vapour contaminants migrating  any direction from the landfill site.  Trow concluded

that the leachate generated at this site is considered likely to be very weak and the

natural dilution processes will be adequate to ensure regulatory compliance.

C. Surface runoff from the landfill site will be to the north and northwest following surface

topography.  The subject property is located  downgradient of the landfill site; the site

has been remediated and meets Table A of the MOE Guideline for Use at Contaminated

Sites in Ontario.  There is no potential impact from surface runoff from this landfill to

the subject property associated with the previous landfill waste.

D. The potential for ground settlement must be addressed as part of a D4 assessment.  The

subject property is not located on the landfill material and is therefore not prone to

settlement issues associated with degradation of loose and/or organic fills.  Any future

settlement and/or ponding of the landfill area will have no affect on the proposed

residential development.  All deposited wastes have been removed from the Holly

landfill.

E. The proposed development site is currently protected by a significant visual buffer of

treed landscape from the landfill site.  The landfill site is currently vacant, unused land

and overgrown grasses, brush and small shrub growth that has developed in the last 10

to 30 years. 

It is not anticipated that this site will ever be ‘active’ again.  A formal application by the

landfill owner to the MOE has been filed to officially close off the landfill with the

correct identifying boundaries.  In this regard, no noise, odours or blowing of loose

waste related to landfill operations is anticipated at this site;  all waste materials have

been removed. 

F. No putrescible wastes were deposited below the water table and the remnant buried

waste materials (approximately 6,000 tonnes) were removed in the fall of 2000 as part

of the remedial action plan.
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