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1. INTRODUCTION 

 

1.1 OBJECTIVES 

 

BluMetric Environmental Inc. (BluMetric
TM

) was retained in July 2017 by the Municipality of 

Hastings Highlands to prepare a Development and Operations Plan for the Hickey Road Waste 

Disposal Site (WDS).   

 

The Development and Operations Plan (D&O Plan) is intended to address the future waste 

management needs of the community, and to ensure that the operation of the Site is in 

compliance with the waste disposal requirements of the Environmental Protection Act. 

 

1.2 BACKGROUND 

 

The Hickey Road WDS is owned and operated by the Corporation of the Municipality of 

Hastings Highlands and operates under Environmental Compliance Approval (ECA) No. 

A362301 (Appendix A).  An ECA Amendment Application has been submitted to correct the 

areas on the current ECA.  The Site was originally approved for a total area of approximately 4.0 

hectares (ha) with a 3.0 ha approved landfilling area.  This D&O Plan is being prepared based on 

a 3.0 ha footprint area for the waste footprint.   

 

The Hickey Road WDS is located on Crown Land and operates under a Land Use Permit (LUP).  

The previous LUP incorrectly identified the area of the Site, therefore the Ministry of Natural 

Resources and Forestry (MNFR) is carrying out an Environmental Assessment (EA) prior to 

granting a revised LUP which will identify the correct area and “potential” attenuation area.  The 

MNRF EA process was initiated in March of 2017.  The MOECC has the application to amend the 

ECA for the 3.0 ha footprint area on hold (MOECC Reference Number 9900-A8XJ9U) until the 

MNRF completes their EA Process.  

 

 

2. SITE LOCATION AND DESCRIPTION 

 

The Site is located at 202 Hickey Road, in the Municipality of Hastings Highlands. It is located on 

Part of Lot 30, Concession 8, in the former Monteagle Township. A Site Location Map is 

provided in Figure 01, illustrating the WDS location, approximately 8.25 km south of Maynooth, 

Ontario. The GPS coordinates for the old gate at the Site entrance are UTM Zone 18, 273135 m E 

and 5005376 m N. GPS coordinates are accurate within 2 m and have been collected by trained 

field crew.   



A new steel gate was installed in late 2016 in the same vicinity, but not the exact location of the 

previous gate.  Access is via Highway 62, and then Hickey Road (Figure 01). The Site is located in 

a former sand and gravel pit within a forested area. 

 

In addition to domestic wastes and commercial and non-hazardous solid industrial wastes, the 

disposal site also contains a scrap metal pile and a bulk waste pile. Figure 02 shows the layout of 

the Site.  This Site was approved by Ontario Electronic Stewardship (OES) to accept Electronics 

and Electrical recyclables in the summer of 2016.  The Site does not collect household hazardous 

waste, but if this material is found at the Site, it is collected for proper disposal by the 

Municipality.   Blue box recyclables are collected in front yard bins (8 cubic yard). 

 

2.1 LAND USE AND ZONING 

 

The zoning compliance confirmation from the Municipality along with Official Plan and Zoning 

information is also provided in Appendix A. According to the Official Plan the Site is designated 

as a WDS and the lands surrounding the Site are designated Rural, Environmental Protection 

(immediately to the south), and mineral Extractive Active (immediately to the west). 

 

Under the Zoning by-law the lands of the Site are zoned Waste Disposal and the immediate 

surrounding lands are zoned R-Rural-Marginal Agricultural and EP-Environmental Protection.  To 

the west of the Site RR-Rural Residential lands exist along Hickey Road with residences ranging 

from 75 to 750 m from the WDS.  Immediately to the west of the WDS there is a MX-Mineral 

Extractive Zone. 

 

2.2 POPULATION OF THE AREA 

 

The population of the Hastings Highlands area, according to the 2016 census, is 4,078 people  

and 3,684 private dwellings. The population of this municipality increased from 2006 to 2011 

followed by a decrease of 2.2 percent from the 2011 to the 2016. Overall the population 

increased by 1.1% since 2006.  Assuming a similar 1% increase in population over the next 10 

years, the estimated population of the Municipality in 2026 is expected to be 4,119 people.  A 

summary of the recorded and projected 10-year population data is provided in  

Table 1 below. 

 

Table 1: Population Data 

Year Recorded/Projected Population 

2006 4,033 

2016 4,078 

2026 4,119 



Waste at the Site may be accepted from any MHHs’ resident.  There are currently nine (9) waste 

disposal/waste transfer sites available under the jurisdiction of the Municipality of Hastings 

Highlands, two of which have been permanently closed.  These two sites (Sand Bay and North 

Baptiste Lake) have been converted to transfer site operations.  Trenching operations at Hickey 

Road WDS have ceased and the Site is currently acting as an area fill operation.  

 

It is not possible, using the currently available landfill historical data, to identify the population 

contributing to each landfill within the MHHs. For estimation of the contributing population to 

the Hickey Road WDS, the estimated population for the former Monteagle Township from 

Municipal property tax information was 1,250 (Dave Robb, 2012).  Applying a 0.5% increase 

over the five years period since 2012, the population in 2017 is estimated at 1,256. 

 

Due to the operation of other waste sites by the Municipality, it is considered that only one third 

of the residents of the former Township of Monteagle currently utilize the WDS, it is therefore 

expected that approximately 415 people were depositing waste at the Site in 2017. 

 

2.3 WASTE CHARACTERISTICS AND DENSITY 

 

The waste deposited at the Site is restricted to households within the geographical boundaries of 

the Municipality of the Hastings Highlands. Typically, domestic wastes consist of mixed 

household garbage, plastic, glass, aluminum, metal, cans, scrap metal, paper items, and bulk items 

such as old appliances and furniture. This site also industrial non-hazardous solid wastes.  The Site 

has recently been approved to accept Electronic waste (E-waste).  No hazardous waste is 

accepted at this location, however illegally deposited propane cylinders and other HHW are 

separated and stored for off-site transport if discovered at the Site. 

 

2.4 TOPOGRAPHY AND SITE FEATURES 

 

The Site Plan is shown in Figure 02 and provides an aerial view of the current site conditions.  

Figure 03 shows the current surface features and contours of the Site (July 2017), the property 

boundaries, and the proposed footprint for the waste. 

 

The Site is situated at the base of a topographic ridge that borders the north and east sides of the 

property. The geodetic elevation of the ridge is approximately 371 masl, while the maximum 

elevation of the WDS is approximately 364 masl.  Based on the topography of the area, surface 

water and groundwater flowing from the Site is likely to move towards the south where it 

intersects Bird Creek to flow in a south direction.  Immediately to the south is a low-lying area 

connected to a small wetland associated with Bird Creek.  Bushed land makes up the majority of 

the remainder of the surroundings. 



2.5 GEOLOGY 

 

The geology in the vicinity of the Site is described below. 

 

2.5.1 Surficial Geology 

 

The surficial geology underlying the Site is sand with some gravel as determined from the 

monitoring well logs.  There are five monitoring well locations on site with each being drilled 

through a sand unit with depths ranging from approximately 6.5 to 8 m below surface. 

The surficial geology of the area is described as glaciofluvial outwash deposits (MNDM, 2556).   

 

2.5.2 Bedrock Geology 

 

The bedrock geology of the area is predominantly clastic rocks (for example, conglomerate, 

wake, quartz arenite, arkose, limestone) (MNDM, Map 2544).  There are minor metavolcanic 

rocks in the area (MNDM, Map 2544). 

 

 

3. SITE DESIGN AND DEVELOPMENT 

 

3.1 SURFACE WATER SETTING 

 

Based on the topography of the area, surface water and groundwater flowing from the Site is 

likely to move towards the south and west where it intersects Bird Creek to flow in a south 

direction.  The main channel of Bird Creek is located approximately 0.8 km west of the Site, 

while the closest tributary is directly south/southeast of the Site. 

 

Three surface water monitoring stations, HR-SW1, HR-SW2 and HR-SW3 are located along the 

un-named tributary to Bird Creek, located directly east/ south-east of the waste disposal area. The 

locations are shown on Figure 02. Surface water monitoring was established at HR-SW1 and HR-

SW2 in the spring of 2007.  Surface water location HR-SW3 was established in the spring  

of 2014.  The sampling stations are photographed during each site visit and location coordinates 

are obtained by a hand held GPS unit. Table 2 summarizes the GPS co-ordinates and general 

description for the surface water sampling locations. 

 

Location HR-SW1 is located up-gradient of the waste disposal site and HR-SW2 and HR-SW3 are 

located down-gradient of the waste disposal site.  This tributary is intermittent and is quite 

frequently dry during the fall sampling event. 

 



Table 2: Surface Water GPS Co-ordinates 

Sample  

Location 

Northing* 

(m) 

Easting* 

(m) 

Location  

Description 

HR-SW1 5005328 273480 60m up-gradient of waste disposal site  

HR-SW2 5005204 273329 50m down-gradient of waste disposal site 

HR-SW3 5005096 273326 200m down-gradient of waste disposal site 

Note:  *NAD 83 and Zone 18 

 

Surface water samples are collected using laboratory supplied bottles and are submitted to an 

accredited laboratory for analyses. Field parameters of conductivity, dissolved oxygen, 

temperature, and pH are recorded when samples were collected.  The samples are analyzed for 

the parameters outlined in Schedule 5, Column 4 of the MOE Landfill Standard (January 2012) 

with additional major ions and metals. The sample protocol and parameters analyzed are listed 

provided in Appendix D. 

 

3.2 SITE GROUNDWATER HYDROGEOLOGY 

 

There is no requirement under the ECA for this site to conduct groundwater monitoring. 

Groundwater sampling is performed at Hickey Road WDS, however, to characterize the 

groundwater quality. 

 

Monitoring wells were drilled and installed at the Hickey Road WDS in 2003 and 2010 to 

determine groundwater flow direction and evaluate if the waste site is having an impact on 

groundwater. Groundwater samples were collected from the five groundwater monitoring wells 

HR1-03, HR2-03, HR3-03, HR4-10 and HR5-10 on May 12, 2017.  Monitoring well HR2-03 was 

discovered to be damaged in 2015 (this well was over-drilled and replaced in 2016).  The 

monitoring well GPS locations are presented in Table 3. The locations are shown in Figure 02.  

 

Table 3: Monitoring Well Locations  

Sample  

Location 

Northing* 

(m) 

Easting* 

(m) 

HR1-03 5005343 273268 

HR2-03 5005293 273291 

HR3-03 5005374 273160 

HR4-10 5005255 273246 

HR5-10 5005250 273280 

Note:  *Based on Site Survey December 2016, NAD 83 and Zone 18 

 

Groundwater level measurements were obtained using a Solinst electronic water level meter prior 

to purging and sampling activity. Groundwater elevation data are presented in Table 4.  

 



Using the April 27, 2016 calculated groundwater elevation data, the groundwater flow direction 

was determined to be towards the south with a west component at a horizontal gradient of 0.03  

to 0.04 m/m. Using the October 27, 2016 data; namely the calculated groundwater elevation 

data at three monitors, the groundwater flow direction was determined to be towards the south 

with a southwest component at a gradient of 0.02 m/m. Historically spring groundwater flow 

has been to the southwest and fall groundwater flow has been to the south with the occasional 

southeast component.  This flow direction indicates that leachate derived impacts, if present, 

would be expected at ground water monitors HR4-10 and HR5-10 which are located to the 

southwest of the current fill area.  The 2017 groundwater elevation data have been collected and 

calculated flows and velocities will be presented in the 2017 Annual Monitoring Report.  A 

preliminary review indicates similar findings with respect to the groundwater flow directions. 

 

Table 4: Groundwater Elevation Data 

Groundwater 

Monitor 

Elevation 

(TPVC)* 

(m) 

Water Level 

(m) 

27-Apr-16 

Groundwater 

Elevation 

(m) 

27-Apr-16 

Water 

Level 

(m) 

27-Oct-16 

Groundwater 

Elevation 

(m) 

27-Oct-16 

HR1-03 364.11 3.46 360.65 dry dry 

HR2-03 363.03 4.61 358.42 6.37 356.66 

HR3-03 363.49 3.37 360.12 6.19 357.30 

HR4-10 363.41 5.69 357.72 7.24 356.17 

HR5-10 364.17 6.05 358.12 7.65 356.52 

Note:  An Elevation survey was carried out in December of 2016, NAD 83 and Zone 18.  

*TPVC – Elevation (m) at top of PVC casing   

 

Groundwater monitors were purged a minimum of three borehole volumes or until the monitor 

purged dry. In the case where a monitor was purged dry, samples were collected after sufficient 

water had returned for sampling purposes. Field temperature, pH, and conductivity 

measurements were recorded at the time of sampling. Samples were collected in laboratory 

prepared and supplied bottles and submitted to approved laboratory for analyses. 

 

Groundwater samples in 2016 were analyzed for the parameters listed in Schedule 5, Column 2 

of the MOE Landfill Standard (January 2012), with additional major ions, and metals as listed in  

Table 5.  

  



Table 5: Hickey Road WDS Groundwater Monitoring Chemical Suite 2016 

Category Parameters 

Organic Parameters Chemical Oxygen Demand (COD) 

Inorganic Parameters 

Alkalinity, Ammonia (N)-Total, Calcium, Chloride, Nitrate, Sulphate, 

Dissolved Organic Carbon (DOC), Aluminum, Barium, Beryllium, 

Boron, Cadmium, Chromium, Cobalt, Copper, Iron, Lead,  

Magnesium, Manganese, Molybdenum, Nickel, Potassium, Silicon, 

Silver, Sodium, Strontium, Thallium, Titanium, Vanadium, Zinc 

Physical/Chemical Parameters Conductivity, pH, Total Dissolved Solids(TDS) 

 

The 2016 Annual Monitoring Report requested a reduction in analytical parameters.  The 

MOECC technical review of the 2016 Annual Monitoring Report confirmed agreement with the 

reduction in parameters to be tested, with the exception of including potassium, hardness, and 

Total Kjeldahl Nitrogen (TKN).  The sampling protocol complete with revised parameter list is 

provided in Appendix D.  

 

3.3 CLIMATIC DATA 

 

The annual precipitation data for the Site indicates the area receives an average of 1,030 mm of 

total precipitation. Climatic Data is provided in Appendix C. 

 

3.4 SITE CAPACITY 

 

In order to determine the landfill footprint, the following parameters have been taken into 

account: the previous waste disposal activities, the 3.0 ha allowable footprint, and the maximum 

waste elevation of 369.4 masl. 

 

The footprint was selected such that the active waste location and probable previous waste 

placement areas would be included within the 3 ha. According to the most recent survey data, 

the current volume of the buried waste and waste mound is calculated to be 32,335 m
3 

(DM 

Wills Associates Ltd., 2016). There are two volumes to consider in determining the volume 

available for future waste placement according to the final contours of the closed landfill. A 

calculation of the vertical fill area between the final contour of 369.4 masl, and the current waste 

elevation contours provides an additional volume estimated to be 48,992 m
3 

(Figures 04  

and 05).  The volume of the 600 mm thick waste cover for the final elevations would  

require 7,293 m
3
.  Thus the final volume for waste placement is 41,699 m

3
. 

  



The Autodesk Land Desktop package was used to calculate the final volume available. A 

maximum waste slope of 4:1 and a minimum slope of 20:1 were maintained to define the final 

contours. 

 

 415 x 1 kg/day x 365 day = 151,475 kg 

 500 kg/ m
3 
estimated density for the compacted waste: 

 151,475 kg / 500 (kg/ m
3
) = 303 ~ 305 m

3 
is the amount of waste generated annually. 

 

Taking the requirement for soil to be applied as regular cover between waste layers, a waste to 

fill ratio of 4:1 is assumed.  The total waste production rate is approximately 381 m
3
/year.  

 

The life expectancy of the landfill based on the estimated waste generation rate and available 

capacity is therefore estimated to be 41,699 m
3
/381

 
m

3
/year

 
= 109 years.  Historic waste 

quantities at the Site have resulted in much higher annual volumes deposited at this Site.  This 

may be due to the industrial waste that is deposited at the Site.  Annual estimates of 1,550 

m
3
/year have been calculated in the past (DM Wills Associates Ltd., 2016).  Should this be the 

case then the life expectancy of the Site is estimated to be 27 years when accounting for the 

industrial waste input.  Once the ECA Amendment and LUP are in place for the 3.0 ha footprint 

and this D&O Plan is approved for the Site, we recommend that site surveys be completed on a 

regular basis (every 3 to 5 years) in order to estimate the annual fill/life expectancy more 

accurately. 

 

3.5 SITE DEVELOPMENT & IMPROVEMENT 

 

The Site Development Plan was designed to maximize available disposal volumes within the 

designated area of 3.0 ha, and to create final contours that promote surface run off and reduce 

the likelihood of leachate breakout along the slopes. Figures 04 to 08 illustrate the final contour 

elevations. 

 

Phase I: 

1. Install permanent elevation markers at 361.5 masl. 

2. Install the footprint boundary markers. 

3. Inspect the new gate and signs, replace/repair as necessary. 

4. Relocate scrap metals the recycling depot to locations (Figure 2) as required away from 

the new cell locations. 

5. Remove brush from the first 20 m in buffer area. 

6. Install a minimum of two monitoring wells in the buffer area near the property boundary 

to the west and to the south. 



7. Conduct an investigation into the off-site potential impacts to SW1 which is located 

upstream of the WDS. 

 

Phase II: 

1. Install permanent elevation markers at 363.5 masl. 

2. Install the footprint boundary markers. 

 

Phase III: 

1. Install permanent elevation markers at 365.5 masl. 

2. Install the footprint boundary markers. 

 

Phase IV: 

1. Install permanent elevation markers at 367.5 masl. 

2. Install the footprint boundary markers. 

3. Prepare a Closure Plan at least three years prior to expected site closure. 

 

 

4. SITE OPERATION AND MAINTENANCE 

 

4.1 METHOD OF OPERATION 

 

The method of operation for the Hickey Road WDS is to be the area-fill method. After 

preparation of the Site, the operation starts by filling the volume between the current ground 

level and 361.5 masl. The filling can take place by a tipping edge operation at some locations. It 

is crucial that the waste being placed in this area does not exceed the assigned footprint.  During 

recent years the Municipality has been placing soil berms to contain and direct the public to the 

proper location for active waste placement.  This practice should continue.   

 

4.1.1 General Operating Guidelines 

 

Once the boundaries and capacity of the D&O Plan are approved, the Municipality should have 

positional and grade stakes placed to ensure waste is placed according to the approved plan.  

Operational grade stakes should be placed as required to provide continuous guidance for waste 

placement according to the design elevations and grades. 

  



4.1.2 Phase 1 Level Landfilling Approach 

 

From the current ground surface, the operation of the Site can continue with the area fill method.  

In the area fill method each cell will be created by the placement of two lifts, with each lift 

having a compacted waste depth of 0.775 metres.  Each lift is to be compacted by completing six 

passes with the Municipality’s landfill compactor.  The cells illustrated on Figure 06 have widths 

ranging from 20 to 25 m and lengths ranging from 20 to 60 m.  When each lift is complete, it is 

covered by a 0.15 m thick layer of soil cover.   

 

The next lift is placed on top of the first lift in the same manner to shape a cell with a thickness  

of 2.0 m (including cover).  After completion of each cell the intermediate cover is applied and 

waste placement continues in sequence to the next cell.  Therefore each level will have a lift  

of 0.775 m of compacted waste, 0.15 m of cover, 0.775 m of compacted waste, and 0.30 m of 

interim cover prior to moving to the next cell. The cells shall be sloped at a maximum 4:1 for side 

stability and a minimum 20:1 on top for drainage.  After completion of each cell the waste will 

be placed in the next cell.  The cell placement and sequencing for Phase 1 development is 

illustrated in Figure 06. 

 

4.1.3 Phase 2 Level Landfilling Approach 

 

Phase 2 operations are to be carried out similar to Phase 1.  Figure 07 illustrates the cell 

placement and sequencing for the Phase 2 development. 

 

4.1.4 Phase 3 Level Landfilling Approach 

 

Phase 3 operations are to be carried out similar to Phase 1.  Figure 08 illustrates the cell 

placement and sequencing for the Phase 3 development. 

 

4.1.5 Phase 4 Level Landfilling Approach 

 

Phase 4 operations are to be carried out similar to Phase 1 from the 367.5 m elevation to 600 m 

below the top surface elevation, allowing for a 600 mm thick capping material to bring the final 

mound surface to 369.4 as indicated in Section A-A, and 370 m in Section B-B’.  Figure 09 

illustrates the cell placement and sequencing for the Level 4 development. 

  



4.2 PUBLIC ACCESS 

 

The public will have access to the covered waste bins or active cell of the landfill and the 

recycling areas. The Municipality should continue to limit public access at the Site and continue to 

use small berms and signage for directing the public to drop their waste only in the designated 

areas. The Site Attendant will perform visual inspections of the incoming white goods and 

recyclables and instruct the public where to deposit the various wastes.  

 

4.3 WASTE DISPOSAL COMPONENTS 

 

The Site accepts municipal household waste (domestic waste) which includes several waste 

components.  The components are described in the following sub-sections.  The types of waste to 

be accepted at this Site include municipal domestic and commercial wastes; and non-hazardous 

solid industrial wastes originating from the Municipality of Hastings Highlands. 

 

4.3.1 Recyclables 

 

A recycling bin (new 8 cubic yard – front load) has been placed on Site to collect recyclables.  

The bin is located within 50 meters of the waste footprint.  Residents will drop their cardboard, 

boxboard, paper, cans, glass, plastic #1 and #2, and aluminum trays and foil, into the recycling 

bin. 

 

The bin will be emptied by a licensed Contractor.  The volume of recycled material leaving the 

Site and the final destination will be recorded in the Operator’s Daily Log. 

 

4.3.2 Household Hazardous Waste  

 

The Site does not collect household hazardous waste, but if this material is found at the Site, it 

will be collected for proper disposal by the Municipality.  Every effort will be made by the Site 

Operator to ensure that residents are aware that the Site is not approved to accept such waste 

and the HHW bins/containers will only be used when an opportunity to turn away this material 

has passed. 

 

HHW includes products such as paints, spent solvents, batteries, pharmaceuticals, miscellaneous 

chemicals, pesticides/ herbicides, compressed gas cylinders, oils, etc.  The HHW items must be 

separated from the waste stream and are not to be disposed of in the landfill.  Clear 

identification of this waste by residents or site staff is essential to the safety of the Site personnel 

and for proper recycling or disposal. 

 



These wastes will be rejected and directed to an approved site for disposal. If improper waste is 

left at the Site illegally, the Operator will be responsible for organizing the proper disposal of the 

waste at a facility that is approved to accept the waste.  If the owner of the waste can be 

identified then any costs will be billed to him or her. A record of all prohibited wastes arriving at 

the landfill, whether rejected or left illegally, will be noted in the daily log along with a note of 

the instruction given for the final disposal.   

 

A licensed hazardous waste contractor will be retained to remove and recycle or dispose of 

HHW appropriately. 

 

4.3.3 Waste Electrical and Electronic Equipment  

 

The Site has been recently approved to accept and dispose of Waste Electrical and Electronic 

Equipment (WEEE), it is suggested that sealable and lockable bins be placed on site as a practical 

approach to manage these items that are brought to the Site.  

 

WEEE includes items such as desktop/portable computers, televisions and other display devices, 

printers, telephones, etc.  WEEE items must be separated from the waste stream and are not to be 

disposed of in the landfill.  Clear identification of this waste by residents or site staff is essential to 

the safety of the Site personnel and for proper recycling or disposal. 

 

A record of all WEEE wastes arriving and leaving the landfill will be noted in the daily log along 

with a note of the instruction given for the final disposal.   

 

The OES letter of approval for the Municipality’s WDSs, including Hickey Road WDS is provided 

as Appendix F. 

 

4.3.4 Scrap Metal 

 

In addition to the recyclables area, a separate and clearly defined area is established for the 

handling and storage of scrap metal.   

 

Metal is segregated from the domestic waste prior to disposal in the active waste cell.  All scrap 

metal that is accepted at the Site is removed from the Site on a regular basis to be recycled.  The 

volume and final destination of metal removed from the Site will be recorded in the Operator’s 

Daily Log. 

  



4.3.5 Bulky Wastes 

 

There is a wide range of items which generally have a large bulk size but low density.  They 

include old items of furniture, mattresses, animal cages, baskets and similar materials. The 

principal problem is that these materials are non-compactable, and they occupy landfill space, 

which may subsequently collapse when the waste decomposes. 

 

The Municipality has taken the initiative to segregate these items and remove them from site.  

Bulky materials are separated from domestic wastes at the Site, and are currently trucked to an 

off-site facility for disposal. 

 

4.4 WASTE COMPACTION, WEEKLY AND INTERMEDIATE COVER 

 

The waste will be spread and covered every week with 150 mm of cover material. Currently a 

Caterpillar 936E sheepsfoot Landfill Compactor is shared between the MHH waste disposal sites 

for waste compaction efforts. The most effective way to complete waste compaction is to pass six 

times with the compactor while spreading the waste for each lift.  Cover material (150 mm) shall 

be applied to all exposed waste by the end of each third week.  

The purpose of the cover material is to control vector, vermin and odor and to provide a 

working surface for vehicles and equipment.  

 

The cover material will be available on-site for use. A well-graded fill, containing a range of size 

fractions from sand through silt is optimum material for use. Fill containing cobbles and boulders 

larger than 0.20 m diameter should be avoided. Other materials suitable for cover are chipped 

clean wood (either mixed with soil or placed in sufficient thickness to restrict infiltration) or 

controlled compost. The mature, grade A compost is best suited as cover material, however 

other lower grades of compost can be applied to the Site if necessary.  

 

Each lift is covered with a minimum of 150 mm thickness of cover.  Once a cell is filled with  

three 0.775 m lifts and has been covered with a 300 mm thick layer of intermediate cover, the 

filling can proceed to the next cell.  Intermediate cover is applied to areas which will not receive 

additional wastes for a period in excess of several weeks or months. Intermediate cover consists 

of a 300 mm thickness of well-graded soil. 

  



4.5 SITE PERIMETER AND WASTE FOOTPRINT 

 

The property boundaries, waste footprint and buffer boundaries shall be marked on the ground. 

There is to be no waste deposited outside the waste footprint, including no waste to be 

deposited in the buffer zone.  There is a 30 m buffer allowed for in this design around the 

perimeter of the waste footprint.  There currently is not enough information available for 

determination of a contaminant attenuation zone (CAZ) for this site, although it is expected that 

one will be required.  A very preliminary CAZ area is identified on Figure 02 and has been 

included on the Figures provided to MNRF for carrying out the EA and resolving the 

footprint/total property areas for the WDS.  

 

4.6 HOURS OF OPERATION 

 

The operation hours for the Site are as follows:  

 

Summer hours of Operation (Victoria Day to Thanksgiving):  

Tuesday  12:00 pm - 5:00 pm 

Friday    12:00 pm - 5:00 pm 

 

Winter hours of Operation (Thanksgiving to Victoria Day): 

Friday    12:00 pm - 5:00 pm  

 

The Site is monitored by at least one Site Attendant when the Site is open to the public. 

 

4.7 TIPPING FEES 

 

Furniture and household Items*: 

 

Large Items –such as, but not limited to  Sofas,  

Mattresses, Box springs, Upholstered chairs,  

Kitchen tables, dressers,desks, bookcases, carpet   $10.00 each 

Small Items - wooden chairs, metal chairs,  

small tables, lamps, small shelves     $5.00 each 

*Cash only items 

  



No Charge Items: 

 

Electronic waste – if deposited in appropriate area for recycling  

White goods – such as, but not limited to washers, dryers, stoves,  

fridge, freezer, etc. (tagged as Freon free) 

 

Demolition/Renovation/Construction By-products**:  

 

Single axle dump truck load      $200 

Tandem axle dump truck load     $400 

Tri axle dump truck load     $500 

One ton or Contractor trailer load (dual axle)  $125 

Half ton or Single axle trailer load     $30 

Fibreglass boat       $50 

**Disposal must be prepaid at the municipal office. A receipt will be issued, which must be 

produced for the Landfill Attendant or invoicing may be arranged at the municipal office. 

Demolition/renovation/construction waste is currently being directed to East Lake WDS or 

Papineau Lake WDS (only one load). 

 

4.8 SIGNAGE 

 

The following signage will be placed if it is not already installed: 

 

 A sign at the entrance gate indicating the owner name and contact telephone number, the 

operator’s name, the hours of operation, and the Environmental Compliance Approval 

number and emergency contacts. 

 A sign at the entrance gate indicating that scavenging is not permitted.  

 A sign at the entrance gate indicating that waste is not to be left at the gate. 

 A sign in the window of the Operator’s building and at the front gate indicating that 

refrigerants must be removed from refrigeration units and properly tagged prior to 

acceptance at the Site. 

 A sign indicating that household hazardous wastes are not accepted and giving the 

location, dates and times where they can be legally disposed.  

 A sign identifying acceptable wastes. 

 A sign to indicate type of waste accepted at any particular disposal location. 

 A warning sign regarding illegal dumping by the side of roads. 

 Identification signs at all monitoring wells and sampling locations indicating restricted 

access. 

 



4.9 SECURITY 

 

Regulation 347 stipulates that the waste disposal sites shall be enclosed to prevent entry by 

unauthorized persons, and that access to the property shall be by roadway closed by a gate 

capable of being locked.  The gate will be locked outside of the operational hours.  

 

A new lockable gate was installed late in 2016 and is illustrated in the Site Photographs 

(Appendix B). The Site is not completely surrounded by fencing but is surrounded by trees. This 

gate provides sufficient security for normal vehicular access to the Site, however it does not 

eliminate access by those willing to trespass during non-operating hours.   

 

If the Operator or a commercial hauler requires access to the Site outside of the operational 

hours, then she or he will be provided with a key and be required to lock the gate to prevent 

public access during their time working on the Site.  

  

4.10 SITE SUPERVISION 

 

An Operator is responsible for operation of the waste compactor and application of the cover 

material.  Another staff member will be present during the hours of operation to check the 

residents' entrance passes and direct them to the appropriate area. The Site Attendant makes sure 

that the gate is properly locked. 

 

4.11 LITTER CONTROL 

 

Blowing refuse will be controlled primarily by the placement of cover over the refuse. If 

windblown paper poses a problem then additional fencing may be placed in the prevailing 

downwind direction. 

 

Litter control is achieved in the following ways: 

 

 A major litter pick-up is done by the Site Operator in the spring and fall of each year; 

 Ongoing litter pick up is also done by the Site Attendant/Operator. 

 

4.12 NOISE CONTROL 

 

The Site is surrounded by large trees and there are no private residents close to the Site. Noise is 

not an issue at this site. 

 



4.13 DUST CONTROL 

 

The Site is sandy and has a low traffic volume.  As a result, dust is generally not an issue. If dust 

becomes an issue, appropriate dust control agents will be applied to the onsite roads. 

 

4.14 ODOUR IMPACT 

 

Odour from the Site is controlled by the placement of cover material over the waste on a regular 

basis.  

 

4.15 VECTOR AND VERMIN CONTROL 

 

The Site is covered on a weekly basis. In addition, the collection of waste and recyclables in 

covered bins and containers controls the activity of vectors.  If animals become an issue, a 

licensed exterminator will be hired for control. The Site is inspected monthly for vermin and pests 

and necessary measures are implemented as required. 

 

4.16 SITE EQUIPMENT 

 

As mentioned previously, a Caterpillar 936E sheepsfoot landfill compactor is available for use on 

the Site. This machinery is floated to the Site for applying weekly, intermediate, and final cover.  

The machinery is also be used for removing, spreading and compaction of the waste.  

 

4.17 ATTENDANT’S FACILITIES 

 

The Municipality has recently installed a new Attendant’s shelter and portable washroom at the 

WDS.  The Attendant’s shelter should be kept in good condition and be well ventilated. 

 

4.18 BURNING 

 

Clean wood and brush are not collected at this Site.  Burning of wood at waste sites is strictly 

controlled and subject to certain requirements of MOE guideline C-7 “Burning at Landfill Sites” 

(Appendix E).  

 

Should burning ever be required at the Site then burning will occur only when the Site is closed and 

the Site Operator/Attendant is on duty. Under no circumstances will burning of clean wood/brush 

materials occur without strict supervision.  All fires are to be completely extinguished prior to site 

personnel leaving the Site.  The burning of municipal waste is prohibited by O. Regulation 347, 

Section 12.1. 



5. ENVIRONMENTAL CONTROLS 

 

An environmental monitoring program has been in existence at the Site since 2003. A consistent 

semi-annual surface water monitoring program for the Site has been in place  

since 2007.  Three groundwater monitors were installed in 2003 and two more groundwater 

monitors were added to the monitoring program in the fall of 2010.  An annual monitoring 

report is prepared by February 28th of the following year and kept on file at the Municipal 

Office. 

 

5.1 SURFACE WATER CONTROL 

 

The three surface water sampling locations identified in Section 3.1, Table 2 should continue to 

be sampled on a semi-annual basis according to the sampling protocol detailed Appendix D.   

 

5.2 GROUNDWATER CONTROL 

 

The five overburden groundwater sampling locations identified in Section 3.2, Table 3 should 

continue to be sampled on a semi-annual basis according to the sampling protocol detailed 

Appendix D.  Future wells should be sampled according to the same frequency and protocol. 

 

5.3 LANDFILL GAS CONTROL 

 

The conditions at the Site do not promote problems with landfill gas (small thickness of waste 

and permeable cover material).  There are no fixed buildings on-site with subsurface spaces in 

which gas can collect.  Any gases generated in the waste pile will likely vent to the atmosphere 

through the relatively thin layers of cover.   

 

5.4 FINAL COVER AND CLOSURE 

 

5.4.1 Final Contours 

 

Figure 04 shows the proposed final contours of the waste.  Final contours were defined with 

consideration of current site topography, surface water drainage, site access, landfill shape, 

maximum capacity and acceptable design methods.  All side slopes will have a maximum 25% 

grade (4:1) and the final surface will be constructed at a minimum 2% grade (20:1) to provide 

drainage.  Any permanent or temporary buildings will be removed prior to site closure. 

  



5.4.2 Site Closure 

 

Working towards the final grading presented in Figure 04 and 05 will be part of the ongoing 

operations to avoid costly earth moving and waste moving at closure.  Site closure will involve 

some final grading and application of the final cover material, as discussed below.   

 

5.4.3 Final Cover  

 

The application of a final cover on the waste mound is required to prevent the surface exposure of 

landfilled waste, for both public health and aesthetic reasons, and to limit the amount of 

precipitation that can infiltrate into the waste.  The final cover will determine the rate of 

precipitation infiltration into the waste mound, thereby influencing the waste decomposition rate 

and the rate and volume of leachate generation.  The final cover will also provide a measure of 

control for any landfill gas and will promote structural stability of the waste mound.  

 

The work required for the closure of the landfill will consist of supplying, hauling, placing, grading, 

compacting and applying topsoil and vegetation to the final cover.  The final cover will consist  

of 0.6 m of moderate (10
-5
 cm/sec) to low (10

-7
 cm/sec) permeability soil (e.g., silty sand to clay), 

which will be compacted by sheep’s foot roller, and covered with 0.15 m of topsoil and seeded. 

 

Cover topsoil used for the landfill is to be placed uniformly on the waste subgrade to a minimum 

thickness of 0.15 m, using a light, tracked dozer. 

 

Hydraulic seeding and mulching on the final topsoil cover of the landfill is to conform to the 

provisions of OPSS 572.  Hydraulic seeding and mulching is to be done as a single-step process in 

which the seed, fertilizer and hydraulic mulch are applied simultaneously in a water-slurry via the 

hydraulic seeder/mulcher.  The hydraulic seeder/mulcher is to be equipped with a mechanical 

agitator capable of mixing the materials into homogeneous slurry and maintaining the slurry in a 

homogeneous state until it is applied.  The discharge pumps and gun nozzles shall be capable of 

distributing the materials uniformly. 

 

The primary seed mixture is to consist of Canada No. 1 seed, and is to be seeded at a rate of 100 

kg/ha at the following mix ratio: 

 

Birdsfoot Trefoil 25% 

Creeping Red Fescue 25% 

Canada Bluegrass 20% 

Perennial Ryegrass 20% 

White Clover 10% 



A nurse crop of Annual Ryegrass, applied at a rate of 10 kg/ha is also to be applied simultaneously.  

Hydraulic mulch is to conform to specifications for Type C.  Fertilizer is to be 8-32-16, in dry 

granular form, free-flowing and supplied in bags indicating the mass and analysis. 

 

This seeding shall be undertaken immediately following final grading to reduce erosion.  The final 

cover layer shall be maintained until the vegetation has established itself.  

 

5.5 POST CLOSURE MONITORING AND MAINTENANCE 

 

The current surface water and groundwater monitoring program is conducted during the spring 

and fall. As identified previously, currently three surface water and five overburden groundwater 

locations (as shown on Figure 02) are monitored.  Following closure these wells, along with any 

future monitoring wells, will continue to be inspected on a semi-annual basis, water levels 

recorded and sampled and analyzed according to Appendix D.   

The monitoring activities are proposed to continue for a period of 25 years after the Site is 

deemed closed.  This is anticipated to be until approximately 2069.  It is expected that the 

groundwater monitoring results will be evaluated each year and recommended changes to the 

monitoring program will be considered annually, however it is expected that the post closure 

frequency of the monitoring program may be reduced over the years to: 

 

Years 1 to 10  Semi-annual Groundwater Monitoring 

Years 11 to 20  Groundwater Monitoring every other year 

Years 21 to 25  Once at Year 25 

 

As indicated above, the monitoring results shall be evaluated each year, and changes may be 

required based on those results.   

 

5.6 TRIGGER MECHANISMS, CONTINGENCY PLAN, AND MITIGATION MEASURES 

 

A Draft Groundwater Trigger Mechanisms and Contingency Plan document is provided in 

Appendix G for the MOECC’s review and comments.  

 

 

6. RECORD KEEPING, REPORTING AND INSPECTION 

 

6.1 WASTE INSPECTION PROCEDURES 

 

The WDS will be inspected at least monthly by Municipality personnel. The inspection records 

are kept at the Municipality of Hastings Highlands office. 



When waste is delivered to the Site on operating days, the Site Attendant conducts a visual 

inspection of the waste to be deposited. HHW items are rejected and directed to one of the 

MOECC’s HHW approved sites. 

 

The Operator will conduct daily inspections for each day that he or she is on site, regardless of 

whether the Site is open to the public. Waste that is removed from the Site by one of the 

commercial haulers, on a day when the Operator is absent, will be accounted for in the next 

daily inspection.  

 

6.2 DAILY OPERATOR’S LOG AND SITE RECORDS 

 

In order to maintain the high operational standard of the WDS and improve the operation of the 

Site the records of every operational day and difficulties in the operation should be kept by the 

Site Supervisor and archived by the Municipality of Hastings Highlands for future reports.  An 

example Operator’s Log/Checklist is provided in Appendix H. 

 

Inspection of the Site and landfill operations must be performed by the landfill supervisor or 

hired personnel to verify if all requirements associated with housekeeping, such as dust, litter, 

odor, and noise procedures are fulfilled and are under control, thereby preventing routine 

operational nuisances from developing into more serious environmental problems. If any 

housekeeping or nuisance problems are observed, the need for and type of corrective action(s) 

required to resolve the problems will be implemented as soon as possible after identification. 

Operation complaints received by landfill personnel will be documented on a Landfill Complaint 

Form, which records the information pertaining to the complaint, a description of the complaint, 

and the appropriate response/action undertaken or carried out to address the complaint. The 

landfill personnel will undertake corrective action(s) as soon as possible after identification of the 

problem.  

 

In addition to the above, the landfill personnel will ensure a Daily Operators Log is kept, which 

will include estimating the quantity of all waste and cover material and the area of the active 

disposal operation, the date, hours of operation, the type, volume and source of the waste 

received and an estimate of the amount of recyclable materials removed from the Site.   

In addition all occurrences of unapproved waste should be documented.  This will also be kept in 

the daily Operator’s Log along with the waste generator (if known), the type of waste, 

approximate volume, nature of waste, steps taken to remove the waste, and the actions taken to 

prevent recurrence.   

 



Any unapproved waste noticed by the Site Attendant will be brought to the attention of the Site 

Operator immediately and will also be noted on the monthly inspection report including as 

much of the above information as possible.  

 

The Daily Operator’s Log will be a continuous and complete log, meaning that any activities or 

waste received on  days that the Site is not open to the public will be accounted for by the 

Operator in the log before the end of the next operating day. 

 

6.3 ANNUAL OPERATIONS REPORT 

 

An operations report will be provided to the MOECC District office yearly. The report will 

contain the following with respect to the operation of the landfill:  

 

 A summary of type and quantity of incoming waste accepted during the reporting period;  

 A summary of total amount of waste received at the Site, remaining capacity and 

remaining life expectancy of the Site; 

 A summary of the Site’s operation procedure and compliance as per this document; 

 A summary of recycling operations; and 

 A site plan illustrating the approved waste disposal site footprint and currently filled area. 

 

 

7. EMERGENCY RESPONSE PLAN 

 

7.1 FIRE CONTROL 

 

Site personnel are to be equipped with cell phones (or other acceptable means of continuous 

communications) to be used in emergency situations.  If an accidental fire occurs at the Site, or if 

on-site burning at the landfill goes out of control, Site Attendants will respond by calling 911 and 

requesting the service of local Fire and Rescue personnel to extinguish the fire.  Operators will be 

trained to extinguish small fires, fire extinguisher and sand will be readily available for such cases.   

 

 

8. CLOSURE  

 

This Development and Operations Plan has been developed for the Municipality of Hastings 

HIghlands, ON. 

 



The conclusions presented in this report represent our professional opinion and are based upon 

the work described in this report and any limiting conditions in the terms of reference, scope of 

work, or conditions noted herein. 

 

The findings presented in this report are based on conditions observed at the specified dates and 

locations, the analysis of samples for the specified parameters, and information obtained for this 

project. Unless otherwise stated, the findings cannot be extended to previous or future site 

conditions, locations that were not investigated directly, or types of analysis not performed. 

 

BluMetric Environmental Inc. makes no warranty as to the accuracy or completeness of the 

information provided by others, or of conclusions and recommendations predicated on the 

accuracy of that information. 

 

This report has been prepared for the Municipality of Hastings Highlands.  Any use a third party 

makes of this report, any reliance on the report, or decisions based upon the report, are the 

responsibility of those third parties unless authorization is received from BluMetric Environmental 

Inc. in writing. BluMetric Environmental Inc. accepts no responsibility for any loss or damages 

suffered by any unauthorized third party as a result of decisions made or actions taken based on 

this report. 

 

 

Respectfully submitted, 

BluMetric Environmental Inc. 

 

 

 

 

Iris O’Connor, P.Eng.                         Byron O’Connor, P.Eng.   

Senior Environmental Engineer Senior Environmental Engineer 
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Ministry of the Environment Ministère de l'Environnement et de l’Action 
and Climate Change en matière de changement climatique  
 
P.O. Box 22032 C.P. 22032 
Kingston, Ontario Kingston (Ontario) 
K7M 8S5 K7M 8S5 
613/549-4000 or 1-800/267-0974 613/549-4000 ou 1-800/267-0974 
Fax: 613/548-6908 Fax: 613/548-6908 

 
 
M E M O R A N D U M August 3, 2017 

TO:  Jon Morrish  
  Senior Environmental Officer 
  Belleville Area Office 
  Eastern Region 

FROM: Emma Blackburn  for Dana Cruikshank 
  Environmental Assistant  Surface Water Specialist 
       Water Resources Group 
       Eastern Region 

RE:  2016 Annual Monitoring Report  
  Hickey Road Waste Disposal Site (WDS) 
  Environmental Compliance Approval (ECA) # A362301 
  IDS Ref #: 8332-AM7MUK 

I have reviewed the above document prepared by BluMetric Environmental (“BluMetric”) 
dated February 2017 with respect to surface water concerns only.  

Report Overview  

I note the following from the 2016 BluMetric report: 

 Hickey Road WDS is a 2.0 ha site with an authorized area of 1.0 ha for filling. A 
capacity assessment completed by Cambium Inc. determined the fill footprint to 
be 1.2 ha, with some waste found outside the 2.0 ha site limits. An ECA 
Administrative Amendment was issued to correct the size of the site to 4.0 ha 
with a fill area of 3.0, and is currently in holding by the Ministry of Natural 
Resources and Forestry.  

 The disposal site receives domestic wastes, scrap metal, tires, brush, wood, and 
a recycling transfer station.  

 Industrial waste is placed in trenches and covered with soil. 

 Potential surface water receptors in the area include: Bird Creek (0.8 km to the 
west), unnamed tributary of Bird Creek (directly south/south-east of the site), and 
O’Shaughnessy Lake (1.5 km to the northwest). 

 Based on local topography, groundwater and surface water is likely to move 
towards the south and west where it intersects Bird Creek and flows south. 

 Surface water quality was historically monitored at two locations (SW1 and SW2) 
in the un-named tributary to Bird Creek. A third station (SW3) was added 
downgradient of SW2 in 2014. Monitoring occurs in spring and fall. All stations 
were dry during the fall 2016 sampling event. 
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 Groundwater monitoring shows HR4-10, located immediately down-gradient of 
the fill area, is impacted by leachate.  Elevated concentrations of DOC, 
conductivity, iron, sodium, manganese and chloride are found compared to up-
gradient wells. 

 Flow in the tributary is described as low flow, shallow depth and clear water. All 
surface water monitoring locations were dry during the October sampling event. 

 No Provincial Water Quality Objectives (PWQO) exceedances were noted during 
2016 monitoring. 

 In response to MOECC comments in 2015, an investigation was conducted into 
why SW1 has generally poorer water quality than SW2. No observations were 
made to indicate impact from other man-made sources to SW1; however, it was 
noted that groundwater is discharging from an outcrop to the creek upstream of 
SW1.  

 Recommends continued monitoring in 2017 and removal of beryllium, cadmium, 
chromium, molybdenum, nickel, silicon, silver, strontium, thallium, titanium and 
vanadium from the monitoring program. 

Reviewer’s Comments 

I have averaged the data from 2009 to 2016 (at SW1 and SW2) and from 2014 to 2016 
(at SW3) for all parameters.  Reported values using Method Detection Limits (MDLs) 
were revised to the MDL limit. (i.e. < 0.01 became 0.01 when averaged).  This takes the 
precautionary principle into consideration. Table 1 presents the average concentrations 
for various parameters at upstream monitor SW1 and downstream monitors SW2 and 
SW3. I have also calculated the percent differences between average concentrations at 
SW1 and SW2, and also at SW1 and SW3. Highlighted values indicate an increase of 
over 25% for the corresponding parameter, which shows a significant elevation in 
concentration downstream. Average concentrations that exceed PWQO’s or Canadian 
Water Quality Guidelines are in red ink. 

Table 1:  Average Concentrations (mg/L) at Hickey Road WDS for SW1 and SW2, 
2009-2016, and for SW3 (2014-2016) 

Parameter SW1 SW2 SW3 
% Diff 

SW1 vs SW2 SW1 vs SW3 

Alkalinity 43.81 22.35556 18 48.97156 58.91349 

Aluminum 0.03508 0.142222 0.059 -305.422 -68.187 

Ammonia 0.03917 0.031111 0.02 20.57442 48.94052 

Barium 0.018583 0.015778 0.013333 15.09444 28.25163 

Beryllium 0.000917 0.000889 0.001 3.053435 -9.05125 

BOD 3.667 3.111111 5 15.15923 -36.3512 

COD 35.27 16.375 16.5 53.57244 53.21803 

Boron 0.01100 0.010667 0.01 3.027273 9.090909 

Cadmium 0.00015 0.0001 0.0001 33.33333 33.33333 

Calcium 16.57 8.946667 8.093333 46.00684 51.15671 

Chloride 0.8767 1.163333 0.643333 -32.6945 26.6188 
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Table 1 (cont’d) 

Parameter SW1 SW2 SW3 
% Diff 

SW1 vs SW2 SW1 vs SW3 

Chromium 0.00200 0.001889 0.003 5.55 -50 

Cobalt 0.00040 0.000444 0.0005 -11 -25 

Conductivity 
(uS/cm) 

109.3 63.55556 56 41.85219 48.76487 

Copper 0.00309 0.001733 0.002 43.91586 35.27508 

Iron 0.03900 0.136778 0.05 -250.713 -28.2051 

Lead 0.001008 0.001033 0.001 -2.48016 0.793651 

Magnesium 137.27 148.7711 1.03 -8.37845 99.24965 

Manganese 0.02667 0.033444 0.037 -25.3993 -38.7327 

Molybdenum 0.003183 0.003167 0.002 0.50267 37.1662 

Nickel 0.00400 0.004111 0.003 -2.775 25 

Nitrate 0.2083 0.083333 0.05 59.99376 75.99616 

Nitrite 0.7083 0.072222 0.05 89.80347 92.94084 

pH (no units) 7.509 7.133333 7.1 5.00289 5.446797 

Phenols 0.001 0.001 0.001 0 0 

Phosphorus 0.05917 0.027778 0.05 53.05391 15.49772 

Potassium 67.11 91.65556 0.656667 -36.5751 99.02151 

Silicon 3.672 2.773333 2.286667 24.4735 37.72693 

Silver 0.0001 0.0001 0.0001 0 0 

Sodium 76.57 114.62 0.96 -49.6931 98.74625 

Strontium 0.09692 0.056333 0.047667 41.87681 50.8182 

Sulphate 8.336 6.70375 6.515 19.58073 21.84501 

Thallium 0.00020 0.000189 0.0003 5.5 -50 

Titanium 0.005583 0.006 0.002 -7.4691 64.17697 

TDS 99.67 53.55556 41.33333 46.26712 58.52982 

TKN 1.019 1.594444 1.04 -56.4714 -2.06084 

TSS 26.67 81.44444 16 -205.378 40.0075 

Vanadium 0.001458 0.001422 0.002 2.469136 -37.1742 

Zinc 0.03933 0.007333 0.005 81.3552 87.28706 

Field Cond 
(uS/cm) 

90.17 70 56.66667 22.36886 37.15574 

Field D.O. 9.710 7.654444 7.643333 21.16947 21.2839 

Field pH  
(no units) 

6.892 6.565556 7.05 4.736564 -2.29251 

Field Temp (oC) 8.167 6.635556 8.393333 18.75161 -2.77131 

As seen in the above table, aluminum, chloride, iron, manganese, potassium, sodium, 
TKN, and TSS are significantly elevated downstream of the landfill at SW2 compared to 
upstream. Additionally, BOD, chromium, thallium, and vanadium are significantly 
elevated at SW3 compared to upstream of the landfill. However, 65% of the parameters 
analyzed show average concentrations at SW2 are better than those found at SW1, and 
67% at SW3 are better than those at SW1. The consultant indicates poor water quality  
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at upstream monitor SW1 could be the result of impacts from groundwater discharge at 
an outcrop upstream of SW1. However, this source has not been characterized and 
therefore it cannot be determined whether poor water quality at SW1 is due to the 
outcrop discharging water. Further investigation is required.  

The report indicates leachate impact at monitoring well HR4-10, with elevated 
concentrations of DOC, iron, manganese, and TDS exceeding Ontario Drinking Water 
Standards Objectives and Guidelines in 2016. The report does not provide a full 
assessment of groundwater quality and characterization, and should therefore be 
reviewed by groundwater staff. 

The consultant indicates O’Shaughnessy Lake, located 1.5 km northwest of the site, is a 
potential surface water receptor. However, as depicted in the site location map, it is 
upstream of both Bird Creek and the landfill area. Therefore, the consultant should 
explain why O’Shaughnessy Lake is a potential surface water receptor.  

The data suggests that Hickey Road WDS is having a small negative impact on 
downstream water quality in the tributary.  However, elevated concentrations are not 
likely high enough to impact aquatic life in the tributary or Bird’s Creek.   

Recommendations: 

1. Sampling should continue two times a year when flows are occurring in the 
unnamed tributary. 

2. Further investigation is required into determining the source of poor water quality 
at upstream monitor SW1.  

3. The consultant should explain why O’Shaughnessy Lake, located upstream of 
the landfill, should be considered a potential surface water receptor. 

4. Hardness needs to be added to provide better interpretation of some metals as 
they relate to the PWQO. 

5. A groundwater review is recommended to determine whether additional 
downgradient wells are required. 

6. The reviewer is in agreement with the removal of beryllium, cadmium, chromium, 
molybdenum, nickel, silicon, silver, strontium, thallium, titanium and vanadium 
from the monitoring program. 
 

“Original Signed by” 
 
 
Emma Blackburn                                                            Dana Cruikshank 
EB/dv 

c: Obai Mohammed 

 Cathy Chisholm  

 File SW-HA-HI-03-06 (Hickey Rd WDS) 

File SW-07-02-11-02-02 (unnamed tributary to Bird Creek) 



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

 
P.O. Box 22032 C.P. 22032 Kingston, Ontario Kingston (Ontario) 
K7M 8S5 K7M 8S5 613/549-4000 or 1-800/267-0974 613/549-4000 ou 1-800/267-0974 
Fax: 613/548-6908 Fax: 613/548-6908  

 
M E M O R A N D U M July 11, 2017  
TO: Jon Morrish Senior Environmental Officer  Belleville Area Office  

Eastern Region  
FROM: Obai Mohammed   Hydrogeologist Technical Support Section  

Eastern Region  
RE:  2016 Annual Monitoring Report – Hickey Road Waste Disposal Site (WDS) Part of Lot 30, Concession 8, Geographic Township of Herschel Township of Hastings Highlands, County of Hastings 

   Environmental Compliance Approval (ECA) Number A362301 
 
Purpose  
I have reviewed the document titled “2016 Annual Monitoring Report– Hickey Road WDS” 
prepared by BlueMetric Environmental Inc. on behalf of The Corporation of the Municipality of Hastings Highlands and dated February, 2017. The current review is limited to hydrogeological aspects of the report. I offer the following comments for your consideration: 
 Summary 
  Reasonable Use Guideline B-7 applies to all operating waste disposal sites and those 

closed after 1986.  Thus, Guideline B-7 applies to the Hickey Road Waste Disposal Site. 
  The current monitoring report does not include a Guideline B-7 assessment and the sites confirmance with Guideline B-7 is not known. 
  The extent of leachate impacts have not been delineated. 

  No property boundary wells or reasonable use values calculated for the site, therefore, I 
am not able to assess the site condition against guideline B-7. 
  Groundwater monitoring should continue to be conducted twice per year and reported 
annually, as recommended.  
  The current monitoring well network is inadequate and additional monitoring wells are required to the southwest, south, and southeast to delineate leachate impacts in 
groundwater and to assess the site conformance with Guideline B-7. 
  Volatile organic compounds (VOCs) sampling should be conducted at all monitoring wells on one occasion and the results used to develop a suitable VOC monitoring 
program. 
  The township is looking into the acquisition of a potential contaminant attenuation zone 
(CAZ) area of 1.12 hectares; however, at this time it is not clear if the identified lands are adequately sized or located. 
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Environmental Compliance Approval  
The Hickey Road Waste Disposal Site (the site) is operated by the Municipality of Hastings Highlands under ECA Number A362301. The site is approved for the operation of a 3.0 hectare landfill area with a total site area of 4.0 hectares.. The site is located on and surrounded by 
crown land owned by the Ministry of Natural Resources and Forestry (MNRF).  A volumetric capacity is not stipulated in the ECA. The site is licensed to receive domestic waste, industrial 
waste, segregate piles of scrap metal, tires, brush and wood. The site includes a recycling transfer station for aluminum cans, plastic bottles, and paper. The monitoring report estimates that there is approximately 5 years of capacity remaining at the site.  I note that the ECA 
requires (condition 25.1) a closure plan to be submitted to the Director at least 12 months prior to site closure.   
 The site is not engineered and operates as a natural attenuation site. The site operates using the area fill method.  In 2016, the ECA was amended to correct a long standing issue 
associated with the size of the site. The township is looking into the acquisition of a potential contaminant attenuation zone (CAZ) area of 1.12 hectares; however, at this time it is not clear if 
the identified CAZ is adequately sized or located.  Site Description 
 The site is located at 202 Hickey Road, in Part of Lot 30, Concession 8 in the Township of 
Herschel (Former Monteagle Township), County of Hastings, and is accessed via Hickey Road off Highway 62.  The site is thought to have started operating in the 1960’s or early 1970’s.  The 
site is situated at the base of a topographic ridge that borders its north and east boundaries. The site is surrounded by: Bird Creek 0.8 km to the west, un-named tributary of Bird Creek directly to the south and southeast of the site, O’Shaughnessy Lake 1.5 km to the northwest, 
and residential houses known as Hickey Settlement, approximately 1.3 km west of the site. The closest residence is located approximately 0.75 km west of the site. The area surrounding the 
site is generally treed, with aggregate operations located to the west and northwest.  Geology 
 Geology at the site consists of a surficial sand with some gravel, described as glaciofluvial 
outwash deposits. The underlying bedrock is predominantly clastic metasedimentary rocks with minor metavolcanic rocks. The surficial sand depth is determined from borehole logs in Appendix B to be between 6.71 m to 8.23 m. The bedrock depth is not reported. 
  Hydrogeology 
 Two distinct hydrogeological units exist at the site; an overburden sand unit and a bedrock unit. No hydraulic conductivity measurements are reported. The major hydrogeologic unit, the 
overburden sand, is considered as the primary effluent receiving aquifer. Published hydraulic conductivity values of 0.000001 m3/m2/s (Fetter 2001) is typical for sand and glacial outwash. I 
tentatively assume this condition for the aquifer in lieu of site-specific measurements. The groundwater elevations are presented in Table 2. The report specifies a southwest hydraulic gradient component of 0.02 m/m. Hence, a groundwater velocity of about 2.1 m/y can be 
estimated assuming a porosity of 0.3 (Fetter 2001). The groundwater flow direction is mainly to the south, with a southwest component. The primary pathway for subsurface contaminant 
migration therefore is towards Birds Creek boundary. If subsurface movement of contamination occurs, this represent the first point of discharge, provided no other receptors exit in-between. 
 No hydrogeological information is available with respect to the bedrock unit.  
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Groundwater Quality  
Groundwater quality at the site is assessed in the overburden sand unit based on groundwater sample analysis at five monitoring wells installed at the site to determine groundwater flow direction and potential impacts on groundwater from site activities. Monitoring well HR1-03 
(background) is located 5 meters upgradient of the site; HR2-03 is located in the southern part of the site within the brush and scrap metal area; HR3-03 is located in the western upgradient 
part of the site; HR4-10 is located directly downgradient of the waste mount and HR5-10 is located directly downgradient of the waste mount east of HR4-10. The monitors’ geographical survey coordinates are provided in Table 1. Groundwater samples collected from the monitors 
were analyzed by at AGAT Laboratories in Kingston, Ontario, for the parameters listed in the Landfill Standard issued in January 2012 by the Ministry of the Environment and Climate 
Change (MOECC), with additional major ions and metals as listed in Table 3 in the 2016 Annual Monitoring Report. The 2016 groundwater chemistry results, compared to Ontario Drinking Water Standards Objectives and Guidelines (ODWSOG), are summarized in Table 9.1. 
Historical groundwater chemistry is included in Appendix F.   
Background Groundwater Quality  Monitoring wells HR1-03 (background) and HR3-03 (upgradient) did not exceed ODWSOG in 
any parameter except for the field pH. All of the site monitoring wells have recorded field pH values below the range of the ODWSOG (i.e. 6.5-8.5) in both spring and fall sampling events. 
No groundwater sample was collected from HR1-03 during the fall 2016 due to dry conditions.   
Downgradient Groundwater Quality  Monitoring well HR2-03 had aluminum concentration exceedance in the fall, DOC concentration 
exceedance in the spring, and manganese exceedance in both sampling events. Monitoring well HR4-10 has recorded considerable exceedance values for DOC, iron, manganese, and total 
dissolved solids (TDS), and monitoring well HR5-10 had DOC and manganese concentrations exceedance in both sampling events. Leachate impacts have not been assessed at the downgradient property boundaries. Boundary monitoring wells are recommended to understand 
the extent of leachate contaminated groundwater, and to assess the site conformance with Guideline B-7. 
 Leachate  
Considering historical groundwater data results, parameters of Dissolved Organic Carbon (DOC), iron, manganese, sodium, and chloride were selected to characterize the leachate 
trends. Concentrations of the aforesaid parameters are graphically plotted and presented in Appendix E. Increasing concentration trends for the parameters are noticed in HR4-10. A slight increase was observed in the parameter concentrations at HR5-10 in 2016, yet within the 
historic ranges. For the other monitoring wells in the last five years however, DOC, manganese and iron concentrations have been showing a decreasing or a stable trend. In 2016 though, iron 
and manganese concentrations seem to be increasing at HR2-03.      Regulatory Evaluation 
 The current monitoring report compares groundwater quality data to the Ontario Drinking Water 
Standards (ODWS). A regulatory assessment with respect to Guideline B-7 is not provided. Although not referenced within the ECA conditions; Guideline B-7 applies to all operating waste 
disposal sites and those closed after 1986. Therefore, Guideline B-7 applies to the Hickey Road WDS. Future monitoring reports should include a Guideline B-7 assessment to determine the sites conformance with Guidline B-7. I note that the existing monitoring well network may be 
inadequate and additional monitoring wells are likely required for this assessment.  
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Groundwater – Surface water Interaction  
I offer the following comments with respect to groundwater-surface water interaction and the potential for leachate impacted groundwater to discharge to surface water:   The primary direction of groundwater movement within the shallow overburden unit is to the south and the potential exists for leachate impacted groundwater to discharge to 

Birds Creek located to the south and southeast of the site. Leachate impacts have not been delineated and potential risks to this receiver cannot be determined at this time. 
  The potential exists for leachate impacted groundwater to also discharge to the wetland 
area located to the southeast of the site. However, leachate impacts are not currently assessed in groundwater in this area.   An MOECC Surface Water Scientist should continue to be consulted with respect to surface water management at this site. 

 Trigger Mechanisms and Contingency Plans 
 Formal groundwater triggers and contingency plans are not provided in the report or outlined in the ECA. I recommend that appropriate groundwater triggers and contingency plans be 
developed for the site.  
Landfill Gas  Landfill gas monitoring readings were collected from monitoring wells in April and October 2016. 
Methane readings ranged from 0 to 10 parts per million.  Based on the small size and rural nature of this site, I conclude the offsite risk associated with landfill gas at this site is negligible.  
The onsite risks associated with landfill gas associated with this site are beyond the scope of my review. Landfill gas monitoring should continue to be conducted, and the need for landfill gas mitigation should continue to be assessed and discussed in future monitoring reports.  
 Groundwater Monitoring Program 
 There are no conditions in the ECA requiring groundwater monitoring; however, groundwater 
monitoring has been conducted since 2003. The following recommendations were made in the monitoring report:   Groundwater monitoring should continue at the five groundwater monitoring wells on a semi-annual basis. 

  The parameter list for groundwater quality analysis used for the 2016 sampling events is 
adequate and should continue to be used.   Water levels and field parameters including pH, temperature, and conductivity should continue to be measured and recorded at the time of sampling. 

 I make the following recommendations with respect to the groundwater monitoring program:   I concur with the recommended frequency for monitoring and reporting.  
Additional monitoring wells are required along the site boundaries to the south, southwest, and southeast to delineate the extent of leachate impacts and to assess the 
site conformance with Guideline B-7.   
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VOCs have not previously been monitored at this site. I recommend VOCs monitoring be conducted at all monitoring wells on one occasssion. The results should be used to develop a 
suitable VOC monitoring program for the site.  If no VOCs are detected or detected at insignificant concentrations, monitoring selected wells in the vicinity of and downgradient of the waste mound may be acceptable.  
  

            
Obai Mohammed, P.Eng.  OYM/ob 

 ec: Greg Faaren  
 Peter Taylor  Roberto Sacilotto  Dana Cruikshank 

 c: File GW HA HI 01 02 C8 (Hickey Road Waste Disposal Site; ECA Number A362301) 
OM/IDS# 3318-AN3GL4



 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 

Site Photographs 

  



170542-05 – Hickey Road WDS – D&O Plan Page 1

Photo 2: Lockable front gate – May 12, 2017Photo 1: Front signage – May 12, 2017

Photo 4: Segregated bulk waste pile – May 11, 2017Photo 3: Attendant’s building and covered recycling 
bins – May 12, 2017



170542-05 – Hickey Road WDS – D&O Plan Page 2

Photo 5: Segregated metals pile – May 12, 2017 Photo 6: Active and covered cell area – May 12, 2017

Photo 7:  Industrial plastic waste pile – May 12, 2017 Photo 8: Surface water location HR-SW2 –
May 12, 2017
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Well Records and Climatic Data 
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Well ID

Well ID Number:  7257207
Well Audit Number: Z227757
Well Tag Number: A163241

This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 202 HICKEY ROAD EAST 

Township MONTEAGLE TOWNSHIP

Lot 030

Concession CON 08

County/District/Municipality HASTINGS

City/Town/Village MAYNOOTH

Province ON

Postal Code n/a

UTM Coordinates
NAD83 — Zone 18
Easting: 273293
Northing: 5005292

Municipal Plan and Sublot Number

Other

Overburden and Bedrock Materials Interval

General Colour Most Common Material Other Materials General Description
Depth
From

Depth
To

BRWN LOOS 0 m 3.05 m
BRWN SAND 3.05 m 7.47 m

Annular Space/Abandonment Sealing Record

Depth
From

Depth
To

Type of Sealant Used
(Material and Type)

Volume
Placed

0 m 4.11 m BENTONITE CHIPS
4.11 m 7.47 m #3 SAND

Method of Construction & Well Use

Method of Construction Well Use

Boring Monitoring
Test Hole

Status of Well

Observation Wells

Construction Record - Casing

Inside
Diameter

Open Hole or material
Depth
From

Depth
To

10.16 cm STEEL -.61 m .61 m
5.08 cm PLASTIC -.61 m 4.42 m

Construction Record - Screen

Outside
Diameter

Material
Depth
From

Depth
To

6.03 cm PLASTIC 4.42 m7.47 m
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Well Contractor and Well Technician Information

Well Contractor's Licence Number: 7085

Results of Well Yield Testing

After test of well yield, water was

If pumping discontinued, give reason

Pump intake set at

Pumping Rate

Duration of Pumping

Final water level

If flowing give rate

Recommended pump depth

Recommended pump rate

Well Production

Disinfected?

Draw Down & Recovery

Draw Down Time(min) Draw Down Water level Recovery Time(min) Recovery Water level

SWL 5.48 m

1 1

2 2

3 3

4 4

5 5

10 10

15 15

20 20

25 25

30 30

40 40

45 45

50 50

60 60

Water Details

Water Found at Depth Kind

Untested

Hole Diameter

Depth
From

Depth
To

Diameter

0 m 7.47 m 21.59 cm

Audit Number: Z227757

Date Well Completed: January 05, 2016

Date Well Record Received by MOE: February 02, 2016

Updated: March 20, 2017 
RateRate
Sharefacebook twitter Print
Tags
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Active coordinate 

45° 9' 45" N, 77° 53' 15" W (45.162500,-77.887500) 

Retrieved: Tue, 01 Aug 2017 12:44:48 GMT 

Location summary 

These are the locations in the selection. 

IDF Curve: 45° 9' 45" N, 77° 53' 15" W (45.162500,-77.887500) 

Results 

An IDF curve was found. 

Coordinate: 45.162500, -77.887500
IDF curve year: 2010 

M ap data ©2017 GoogleReport a m ap error
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25-yr

10-yr

5-yr

2-yr
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100

Duration (mins)
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Coefficient summary 

IDF Curve: 45° 9' 45" N, 77° 53' 15" W (45.162500,-77.887500) 

Retrieved: Tue, 01 Aug 2017 12:44:48 GMT 

Data year: 2010
IDF curve year: 2010 

Return period 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr

A 21.5 28.4 33.0 38.8 43.1 47.4

B -0.699 -0.699 -0.699 -0.699 -0.699 -0.699

Statistics 

Rainfall intensity (mm hr-1) 

Duration 5-min 10-min 15-min 30-min 1-hr 2-hr 6-hr 12-hr 24-hr

2-yr 122.1 75.2 56.7 34.9 21.5 13.2 6.1 3.8 2.3

5-yr 161.3 99.4 74.8 46.1 28.4 17.5 8.1 5.0 3.1

10-yr 187.4 115.5 87.0 53.6 33.0 20.3 9.4 5.8 3.6

25-yr 220.4 135.8 102.3 63.0 38.8 23.9 11.1 6.8 4.2

50-yr 244.8 150.8 113.6 70.0 43.1 26.5 12.3 7.6 4.7

100-yr 269.2 165.8 124.9 76.9 47.4 29.2 13.5 8.3 5.1

Rainfall depth (mm) 

Duration 5-min 10-min 15-min 30-min 1-hr 2-hr 6-hr 12-hr 24-hr

2-yr 10.2 12.5 14.2 17.5 21.5 26.5 36.9 45.4 56.0

5-yr 13.4 16.6 18.7 23.1 28.4 35.0 48.7 60.0 73.9

10-yr 15.6 19.2 21.7 26.8 33.0 40.7 56.6 69.7 85.9

25-yr 18.4 22.6 25.6 31.5 38.8 47.8 66.5 82.0 101.0

50-yr 20.4 25.1 28.4 35.0 43.1 53.1 73.9 91.1 112.2

100-yr 22.4 27.6 31.2 38.5 47.4 58.4 81.3 100.1 123.4

Terms of Use 

You agree to the Terms of Use of this site by reviewing, using, or interpreting these data. 

Ontario Ministry of Transportation | Terms and Conditions | About
Last Modified: September 2016 
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APPENDIX D 

 

Sampling Protocol 

  



 

Ground Water Sampling Procedures – Hickey Road Waste Disposal Site 

 

Ground water samples will be taken and analyzed using the following procedure: 

 

On-site monitoring wells will be assessed for any damages or access problems (i.e. plugged).  

Repairs to monitoring wells will be conducted during the site monitoring visit if possible.  If 

damage is such that a return visit is required, or that specialized machinery (i.e. drilling rig) is 

required, repairs will be done at a later date.  Any fundamental repairs to the on-site monitoring 

wells must be completed by an MOE-licensed well contractor in accordance with the 

requirements of Ontario Regulation 903. 

 

Groundwater levels in all monitoring wells will be taken. The water levels obtained at each 

monitoring location will then converted to metres above sea level (masl) based on survey data. 

 

The monitoring wells will be properly purged three times then groundwater samples will be 

collected using dedicated bailers following the MOE protocol from the monitoring wells.  The 

field parameters, pH and conductivity will be measured immediately.  Appropriate numbers of 

samples, sample containers and preservatives (if any) will be used as outlined in Table 5.2D: 

Required Containers, Preservation Techniques, and Maximum Holding Times for Water Samples 

of in the Ministry of the Environment (MOE) document “Guidance on Sampling and Analytical 

Methods for use at Contaminated Sites in Ontario” Revised Dec 1996.   

 

Throughout all sample collection procedures, latex or PVC un-powdered gloves may be worn. 

Samples will not be filtered in the field unless required by the laboratory conducting the 

parameter analyses. 

 

Samples will be kept in the dark at temperatures above the freezing point of the water and  

under 10°C. Sample temperatures will be brought down to below 4
o
C within 6 hours of 

collection. They will be shipped to the laboratory as soon as possible. 

 

The surface water samples will be analyzed for the parameters listed in Table 1 below and 

groundwater samples will be analyzed for the parameters listed in Table 2 below. All analysis 

shall be completed by an accredited laboratory and the method detection limits must be below 

the guideline criteria specified in the Ontario Drinking Water Standards or other relevant 

guidelines (i.e. Reasonable Use Values, Ontario Drinking Water Standards and Operational 

Guidelines).   

  



 

A comprehensive Quality Assurance and Quality Control (QA\QC) Program will be implemented 

for all aspects of the field work as outlined in Section 7 of the Ministry of the Environment 

(MOE) document “Guidance on Sampling and Analytical Methods for use at Contaminated Sites 

in Ontario” Revised Dec 1996; 

 

This will include one field duplicate sample for each sampling round. The consistency of the 

results will be evaluated based on the relative percentage difference (RPD) of each field duplicate 

pair (Appendix E) (CCME, 2011) 

 

The following tables describe the analytical parameters for surface water and groundwater 

samples collected at Hickey Road Waste Disposal Site. There is no requirement under the ECA 

(Certificate of Approval A361102) to conduct surface or groundwater monitoring, so it is 

conducted voluntarily by the Municipality.  

 

Table 1: Annual (Spring & Fall) Surface Water Analysis 

Category Parameters 

Organic Parameters Biological Oxygen Demand (BOD5), Total Phosphorus, Total Kjeldahl 

Nitrogen (TKN) 

Inorganic Parameters 

Ammonia, Chloride, Nitrate, Nitrite, Major Ions (Sodium, Calcium, 

Magnesium, Sulphate, Alkalinity, Potassium) 

Metals 

Aluminum (dissolved), Barium, Boron, Cobalt, Copper, Iron, Lead, 

Manganese, Zinc 

Physical/Chemical Parameters 

Chemical Oxygen Demand (COD), Conductivity, pH, Total Dissolved 

Solids (TDS), Total Suspended Solids (TSS), Hardness 

 

Table 2: Annual (Spring & Fall) Groundwater Analysis 

Category Parameters 

Organic Parameters Dissolved Organic Carbon (DOC) 

Inorganic Parameters 

Ammonia, Chloride, Nitrate, Major Ions (Sodium, Potassium, Calcium, 

Magnesium, Sulphate, Alkalinity) 

Metals 

Aluminum, Barium, Beryllium, Boron, Cadmium, Chromium, Cobalt, 

Copper, Iron, Lead, Manganese, Molybdenum, Nickel, Silicon, Silver, 

Strontium, Thallium, Titanium, Vanadium, Zinc 

Physical/Chemical Parameters 

Chemical Oxygen Demand (COD), Conductivity, pH, Total Dissolved 

Solids (TDS) 

 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX E 

 

Operational Requirement for Burning at Landfill Sites (MOE Guideline C-7) 

  



GUIDELINE C-7 
(formerly 14-08) 

Burning at Landfill Sites 

Legislative Authority: 

Environmental Protection Act, RSO 1990, Sections 6, 14

and 27

Ontario Regulation 347, Sections 1 and 12.1


Responsible Director: 

Director, Program Development Branch


Last Revision Date: 

April, 1994




Table of Contents 

1.0 INTRODUCTION


2.0 GENERAL REQUIREMENTS


2.1 Other Agencies


2.2 Certificate of Approval


3.0 OPERATIONAL REQUIREMENTS




SYNOPSIS 

The primary purpose of this guideline is to provide a set of

operational requirements for the orderly burning of segregated

clean wood and brush in a safe and environmentally- acceptable

manner at appropriate landfill sites. This guideline is

intended for use by landfill operators in their operation of a

landfill site, and by Ministry staff during their review and

inspection of landfill operations. The operational

requirements are provided in Section 4-21, "Open Burning of

Waste", of Procedure C-8-1: "Guidance Manual for Landfill

Sites Receiving Municipal Waste" (C-8-1).


The guideline shall be enforced by including appropriate

conditions on a Certificate of Approval for a landfill site,

and by the Regions during the normal course of their

activities. 


1.0 Introduction 

The burning of municipal waste, except for a limited number of

specific materials, is prohibited by O. Regulation 347, Section

12.1. Segregated clean wood and brush, however, may be burned at

certain sites, subject to certain requirements. These

requirements are detailed in Section 4.21 of Procedure C-8-1:

"Guidance Manual for Landfill Sites Receiving Municipal Waste".


2.0 General Requirements 

As part of an overall program to maximize waste capacity at

existing landfill sites, thereby extending their life, burning of

clean wood and brush may be allowed under strictly controlled

conditions.


2.1 Other Agencies 

The Ministry of Natural Resources and local municipal authorities

shall be consulted to obtain any necessary permits. Specific

regulations enforced by the Ministry of Natural Resources shall

be complied with for burning wood and brush at landfills located

north of Ontario's fire line.


2.2 Certificate of Approval 

Burning of any kind is not permitted at new landfill sites unless

specifically allowed in the Certificate of Approval.




3.0 Operational Requirements 

The operational requirements are detailed under Section 4.21.3 of

the guidance manual under the headings of:


(a) Weather and Atmospheric Conditions,

(b) Supervision,

(c) Environmental Controls,

(d) Extinguishing Requirements,

(e) Access Control, and

(f) Resolution of Complaints.




 

 

 

 

 

 

 

 

 

 

APPENDIX F 

 

Ontario Electronic Stewardship Approval 
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SCHEDULE “E”  

List of Collection Sites Covered Under this Agreement – As of June 27 2016 

1. Papineau Lake Waste Site, 113 South Papineau Lake Road, Maple Leaf, Ontario, 
K0L 2R0 

2. South Baptiste 2539 South Baptiste Lake Road  MAYNOOTH Ontario K0L 2S0 

3. East Lake 59 Cardwell Lake Road  MAYNOOTH Ontario K0L 2S0  

4. Sand Bay 16 Runnalls Lake  MAPLE LEAF Ontario K0L 2R0 

5. Wolf Creek, 567 River Rd (Hwy 62 to Centreview Rd. to Siberia Rd., over bridge, 
turn right onto River Rd., dump on left, 2 miles) 

6. Musclow Greenview, 3375 Musclow-Greenview Rd. (Between Graphite Rd. & 
Salmon Trout Lk. R. on west side North of Fire Hall) 

7. Lake St. Peter 2825 Hwy 127 (Hwy 127 North past stores, on west side) 

8. North Baptiste 353 North Baptiste Lake Road (from Hwy 62 take North Baptiste 
Lk.Rd -1000 metres on left side) 

9. Hickey Rd. East, 202 Hickey Road East (Hwy 62 to Hickey Road, turn East) 

 



 

 

 

 

 

 

 

 

 

 

APPENDIX G 

 

Trigger Mechanisms and Contingency Plan 

 

  



HICKEY ROAD WASTE DISPOSAL SITE 

TRIGGER MECHANISMS 

(DRAFT-PROPOSED) 

 

OBJECTIVE AND BACKGROUND 

 

The objective of the trigger mechanisms and contingency plan for the Hickey Road Waste 

Disposal Site (WDS) is to identify the off-site migration of leachate impacted surface water and 

groundwater, and ensure timely action to prevent and mitigate any adverse impacts to the 

environment.  

 

OBJECTIVE 1: SURFACE WATER IMPACTS 

  

To identify migration of impacted surface water or leachate impacted groundwater discharging 

to adjacent surface water bodies; to identify surface water run-off impacts to surface water 

bodies; and ensure timely action to prevent and mitigate any adverse impacts to the 

environment.  

 

South Property Boundary-Surface Water 

Assessment Points- SW2 

Trigger Mechanisms- Alkalinity, Aluminum, Chloride, Iron, Manganese, TKN and Un-ionized 

Ammonia 

Frequency-Sampling twice per year (Spring and Fall) 

Contingency Plan is activated if two or more of the following triggers occur at the assessment 

point during one sampling event: — 

 Alkalinity, Aluminum, Chloride, Manganese, and TKN exceeds the 75
th
 percentile of the 

historical data for the assessment point;  

 Un-ionized Ammonia or Iron exceeds the Provincial Water Quality Objectives (PWQO). 

 

Assessment Points- HR5-10 

Trigger Mechanisms- Alkalinity, Aluminum, Chloride, Iron, Manganese. 

 

Frequency-Sampling twice per year (Spring and Fall) 

Contingency Plan is activated if three or more of the following triggers occur at the assessment 

point during one sampling event: — 

 Alkalinity, Aluminum, Chloride, Iron, or Manganese, exceeds the 75
th
 percentile of the 

historical data for the assessment point;  

  



The 75
th
 percentile for the SW sampling location and chemical parameters based on the sampling 

results from May 2007 to May 2017(12 results for surface water) are provided below: 

 

Table 1:  SW2 Trigger Values for Select Parameters 

Parameter 

75
th
 Percentile Concentration 

mg/L 

PWQO 

mg/L 

Alkalinity 27  

Aluminum 0.223  

Chloride 1.75  

Iron  0.3 

Manganese 0.045  

Sodium   

TKN 0.64  

Unionized Ammonia  0.02 

 

The 75
th
 percentile for the groundwater sampling locations and chemical parameters based on 

the sampling results from May 2007 to May 2017(12 results for surface water) are provided in 

Table 2 on Page 4. 

 

CONTINGENCY PLAN – SURFACE WATER 

 

Tier 1:  If two or more triggers are exceeded at the SW2 assessment point during one 

sampling event; or three or more triggers are exceeded at the HR5-10 assessment point during 

one sampling event; a repeat sampling will be conducted at the “triggered location” within one 

(1) month to confirm or refute the result at that location.  

 

Tier 2: If the exceedances are confirmed through Tier 1 additional sampling then the 

following measures will be implemented depending on the nature of the trigger activation: 

 

1. Toxicity test (Single Concentration – Acute Lethality) sample will be collected to 

determine the impacts to surface water at SW2.  If the toxicity test passes then no 

additional mitigation measures will be required. If toxicity tests fail then the 

following measures will be implemented: 

a. Increase monitoring frequency to twice monthly, for four months, if 

exceedances continue.  Revert back to typical annual monitoring sampling 

frequency if there are two consecutive sampling results that do not show 

exceedances; and/or   

b. Identification of other potential causes for elevated concentrations through 

additional studies. 

 



Tier 3: If the increased sampling and/or additional studies indicate a continuing issue 

resulting in impacts or potential significant impacts to the environment, then 

mitigation/remediation measures will be implemented to prevent further impact.  These measures 

would be aimed at intercepting or diverting the impacted surface water/groundwater before it 

reaches a receptor.  The specifics of the plan will be dependent on the nature of the impact. 

 

OBJECTIVE 2: GROUNDWATER IMPACTS 

 

To identify migration of leachate impacted groundwater and ensure timely action to prevent and 

mitigate any adverse impacts to the environment.  

 

South & West Property Boundaries-Groundwater 

Assessment Points- HR5-10 and HR 4-10  

Trigger Mechanisms-Alkalinity, Aluminum, Chloride, DOC, Iron, Manganese, Sodium, TDS 

Frequency-Sampling twice per year (Spring and Fall) 

Contingency Plan is activated if two or more of the following triggers occur: — 

 Alkalinity, Chloride, DOC, Iron, Manganese, Sodium, and TDS exceeds the 75
th
 percentile 

of the historical data for the assessment point;  

 

Table 2:  HR5-10 Trigger Values for Select Parameters 

Parameter 

75
th
 Percentile Concentration for 

HR5-10 

mg/L 

75
th
 Percentile Concentration for 

HR4-10 

mg/L 

Alkalinity 158 392 

Aluminum 0.09 0.02 

Chloride 19.4 119 

DOC 9.3 30.8 

Iron 6.45 35.6 

Manganese 0.845 3.8 

Sodium 10.75 86.05 

TDS 265 702 

 

  



CONTINGENCY PLAN – GROUNDWATER 

 

Tier 1:   If three or more triggers are exceeded at one assessment point during one 

sampling event, a repeat sampling will be conducted within one (1) month to confirm or refute 

the results at that location.  

 

Tier 2:  If three or more triggers are exceeded at one assessment point and are confirmed 

through Tier 1 additional sampling then the following measures will be implemented depending 

on the nature of the trigger activation: 

a. Increase monitoring frequency to twice monthly, for four months, if 

exceedances continue.  Revert back to typical annual monitoring sampling 

frequency if there are two consecutive sampling results that do not show 

exceedances; and/or   

b. Identification of other potential causes for elevated concentrations through 

additional studies. 

 

Tier 3: If the increased sampling indicates a continuing issue resulting in impacts or potential 

significant impacts to the environment, then mitigation/remediation measures will be 

implemented to prevent further impact.  These measures would be aimed at intercepting 

or diverting the impacted groundwater before it reaches a receptor.  The specifics of the 

plan will be dependent on the nature of the impact. 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX H 

 

Operator’s Log/Checklist 

 

 

 







 
 

Hastings Highlands Landfill Operator’s Report 
 

Note: 

1. Operator must inform Supervisor if burning so the Fire Department is notified.  

2. Burn Pile must be extinguished before Operator leaves Waste Facility. 

 

 
 

WASTE DEPOT 
Name 

 
 

Date Cover 
Applied 

 
 

Facility Operator 

 
Quantity of 

Cover 
Applied 

Burn Pile 
Yes/No 

Leaf, Yard 
& Clean 
Wood 
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