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EXECUTIVE SUMMARY 

The Mountain Landfill Site monitoring network currently exists of 8 overburden/shallow 
bedrock monitoring wells and five deeper bedrock monitoring wells. Groundwater 
samples were collected and static groundwater levels were measured during two field 
programs in June and November 2004. Hydraulic conductivity testing was completed on 
several of the downgradient wells in November 2004. 

Groundwater flow in the shallow bedrocWoverburden aquifer near the landfill is 
generally towards the northlnortheast. The local hydraulic gradient in the 
overburden/shallow bedrock aquifer ranged from 0.007 to 0.01 meters per meter in the 
fall and spring respectively. The groundwater velocity through this unit was found to 
exceed 65 meters per year (from hydraulic conductivity testing) 

The results of the 2004 groundwater monitoring program continue to indicate that a 
weak leachate contaminant plume which has been present in the overburden/shallow 
bedrock groundwater regime is moving vertically to the deeper bedrock groundwater 
aquifer as it is moving downgradient to the northlnortheast. The plume is characterized 
by elevated concentrations of most leachate indicator parameters including chloride, 
sodium, sulphate, conductivity, TDS, DOC and COD. 

The 2004 results show that concentrations of several non-health related parameters 
continue to be found at concentrations in excess of the RULs in the monitor located 
near the northern perimeter of the property 'currently owned by the Township. As these 
wells are close to the site boundary, there may be exceedances off-site. 

Based on the results of the 2004 landfill monitoring program, it has been recommended 
that waste should continue to be deposited as far from the downgradient boundary as 
practicable. The Township should consider acquiring additional downgradient lands or 
a groundwater easement to the north of the landfill to serve as an extension of the 
current landfill leachate attenuation zone. 

The Operation and Development Plan should be updated to reflect the current waste 
disposal rates and practices and to include a final waste pile elevation. This will allow 
the calculation of the volume of additional waste that can be disposed of at the site. 

To more accurately determine the quantity of waste currently deposited and the 
remaining site capacity, a topographical survey of the entire landfill site, which has been 
in operation now for close to 45 years, should be completed. 

The collection of groundwater samples and static water level data should continue twice 
per year, in the spring and fall, from the existing 13 individual monitoring wells. 
Groundwater should be analysed for the same parameters as in 2004. 
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1 .I Background 

This report documents the 2004 groundwater and surface water 
monitoring results as well as interpretations, conclusions and 
recommendations for the Township of North Dundas Mountain Landfill 
facility. This landfill site is located on Lot 11, Concession IV in the 
Township of North Dundas (formerly Mountain Township), on Cameron 
Road, approximately four kilometers west of the Hamlet of lnkerman and 
ten kilometres southwest of the Village of Winchester (Figure 1). 

1.2 Previous Studies 

Dillon Consulting Engineers & Planners Limited (Dillon) prepared a Site 
Development and Operations Plan for the Mountain Township Landfill in 
1992. 

In 199211 993 a hydrogeological investigation of the site was completed by 
Golder Associates Limited (GAL) and a report providing the results of the 
investigation and recommendations for groundwater and surface water 
monitoring was prepared in 1993. 

Oliver, Mangione, McCalla & Associates (OMM), (a division of TROW 
Associates Inc.) and TROW Associates Inc. (TROW) completed annual 
groundwater and surface water monitoring at this site from 1998 to 2003. 
This report is a continuation of the annual summary reports that have 
been prepared for this site by others since 1993. These previous reports 
document the site geology and hydrogeology as well as the monitoring 
well network and installation sequence. 

1.3 Description of Work 

Two field programs were completed in June and November 2004. During 
the field programs, groundwater samples were collected for laboratory 
analyses and static groundwater levels were measured. Field parameters, 
such as pH, temperature and conductivity were also measured on the 
groundwater samples. 

More specifically the work carried out during 2004 included the following: 

On two occasions, during June and November 2004, static 
groundwater levels were measured from the 13 available monitoring 
wells. Groundwater monitoring well locations are shown in Figure 2. 
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On two occasions, during June and November 2004, groundwater 
samples were collected from the 13 available monitoring wells and 
submitted to a certified environmental laboratory for detailed chemical 
analyses. The laboratory analyses are attached in Appendix 3.0 and 
the interpretations of the groundwater quality results are discussed in 
Section 5.0 of this report. 

Hydraulic conductivity testing was completed on downstream 
monitoring wells during the November 2004 field program. 

The data collected in 2004 was interpreted to determine the magnitude 
and extent of impact of the waste deposition on the quality of the 
groundwater at the site. Compliance of the site with respect to the 
MOE regulations and policies regarding groundwater is also addressed 
and recommendations for future monitoring of the site are provided. 

The operation of the site pertaining to waste volumes, site capacity and 
other operational issues has been evaluated and is discussed in 
Section 8.0 of this report. 

2.0 SITE DESCRIPTION 

2.1 Site Location and History 

The Mountain Landfill site is located on Lot 11, Concession IV in the 
Township of North Dundas (formerly Mountain Township). It is located on 
Cameron Road approximately four kilometers west of the Hamlet of 
lnkerman and ten kilometres southwest of the Village of Winchester 
(Figure 1). Several municipalities, including Mountain Township 
amalgamated in 1998 to form the new Township of North Dundas. The 
Mountain landfill was the primary waste disposal facility for the Township 
of Mountain prior to amalgamation. Since amalgamation, most of the 
Township of North Dundas waste has been directed to the Boyne Road 
Landfill facility. 

The licensed landfill property is 4.6 hectares (1 1.4 acres) in size with the 
area licensed for waste disposal being 2.4 hectares (5.9 acres) in size. 
The landfill site is bound by Township owned land on the north, east and 
west sides and Cameron Road to the immediate south. 
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The Mountain Landfill site has been licensed for waste disposal since 
1960 under a Provisional Certificate of Approval. In January 1998, a new 
Provisional Certificate of Approval (A481702) was issued. The Provisional 
Certificate of Approval permits the transfer and processing of recyclables, 
which took place at the facility prior to the municipal amalgamation. All 
recyclable material is currently delivered to the Boyne Road Landfill for 
processing. Copies of the Certificate of Approval and amendments are 
attached in Appendix 1 .O. 

2.2 Site Physiography & Drainage, Geology and Hydrogeology 

The most recently submitted annual report for the year 2003, dated March 
2004, can be referenced for background information with respect to the 
site physiography, drainage, geology, and hydrogeology. 

3.0 LANDFILL MONITORING NETWORK 

3.1 Monitoring Wells 

There are currently eight (8) groundwater monitoring well locations at the 
Mountain landfill site. Some of the locations comprise wells which are 
grouped as networks (i.e. MWGSID) indicating that there are two (2) wells 
in these locations, one shallow and one deep well. The total number of 
monitoring wells for sampling is thirteen (13). The location of the wells is 
presented in Figure 2. The monitors are listed below: 

Background Well: MW1 

Downgradient Wells: MW2, MW3, MW6S/6Dl MW7S/7Dl MW8S/8Dl 
MW9S/9D1 MWIOSII OD, 

Abandoned Wells: MW4, MW5 

The most recently submitted annual report for the year 2003, dated March 
2004, can be referenced for background information with respect to the 
groundwater monitoring well network installation. 

Borehole logs for the monitoring wells are attached in Appendix 2.0. 

I 
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4.0 GROUNDWATER FLOW 

I 4.1 Horizontal Groundwater Flow 

The direction and gradient of the groundwater flow at the site is monitored 
through the measurement of static groundwater elevations at the 
individual monitoring wells. Static groundwater levels were measured at 
the thirteen currently existing monitoring wells in June 2004 and 
November 2004. The calculated groundwater levels for 2004 and 
previous years are indicated in Table 1. 

na = not applicable 
ns = not sampled because well was destroyed 

The groundwater static level data indicates that groundwater flows through 
both the overburden and shallow bedrock deposits in the immediate 
vicinity of the landfill site. Flow through the overburden deposits is 
intermittent and dependent upon precipitation. 
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The 2004 static groundwater level data was used to construct hydraulic 
equipotential contour plots for the June and November 2004 data (Figures 
3 and 4). The data indicates that groundwater flow in the shallow 
overburden aquifer is generally to the northlnortheast. Hydraulic gradients 
of 0.01 0 meterslmeter and 0.007 meterslmeter were calculated using the 
June and November 2004 data respectively. The average water table was 
at approximately the same elevation in November 2004 as compared to 
June 2004. 

A previous attempt in 1993 by others to measure hydraulic conductivity 
through slug tests was unsuccessful due to the extremely rapid recovery 
in the wells. It had been concluded at that time that the horizontal 
hydraulic conductivity of the fractured bedrock exceeded 1 cmlsec and 
that the groundwater velocities in this unit likely exceed 25 meters per 
year. To determine a more accurate figure for groundwater velocity, 
hydraulic conductivity testing was completed in November 2004 on 
several of the downgradient wells. 

Hydraulic conductivity testing on downstream wells MWlOS and MW9S 
provided measurements of 1.47 x 10" cmlsec and > 4.21 x 10" cmlsec 
respectively at these two shallow bedrock wells. 

An estimate of the linear average groundwater velocity (or contaminant 
migrational rate, considering only advective transport and neglecting the 
dispersion factor) in the shallow bedrock unit can be calculated from the 
following formula: 

v=KJ 
ne 

where, V = linear groundwater velocity, 
K = hydraulic conductivity, 
I = hydraulic gradient, and 
ne = effective porosity 

The hydraulic gradient was calculated from the November 2004 
groundwater flow data to be 0.007 meterslmeter. 

Using the above hydraulic conductivity measurements and an effective 
, porosity of 0.05 for limestone, the groundwater linear flow velocity within 
the shallow bedrock unit was calculated to be 65 mlyear and > 186 mlyear 
respectively for MW1 OS and MW9S. 

Measurements on the deep wells indicated very differing results between 
wells. The hydraulic conductivity on deeper bedrock well MWIOD was 
found to be similar to the shallow wells measured, at 9.21 x cmlsec, 
indicating a high groundwater velocity in the vicinity of this well; however 
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the hydraulic conductivity results at MW9D and MW8D were three orders 
of magnitude lower at 1.67 x cmlsec and 7.34 x cmlsec 
respectively. Groundwater flow velocity in the deep bedrock in the vicinity 
of these wells is therefore considerably lower than in the shallow bedrock. 

The hydraulic conductivity calculations are provided in Appendix 4.0. 

4.2 Vertical Groundwater Flow 

The construction of the multilevel bedrock monitoring wells (MWGSID and 
MW7SID in 1999 and MW8SID, MW9SID and MWIOSID in 2002) has 
enabled an evaluation of the vertical gradients between the 
overburden/shallow bedrock and the deeper bedrock deposits. The table 
below summarizes the vertical hydraulic gradients measured at each of 
the five well nest locations in 2004 and previous years. The negative 
values indicate an upward gradient. The groundwater static level data 
since 1999 indicates that downward hydraulic gradients exist at most 
locations with the exception of MW9 SID where an upward gradient exists 
in the fall and MW1 OSID where an upward gradient exists in the spring. 

The vertical movement of groundwater depends upon the degree of 
hydraulic connection between the upper and lower water producing zones 
as well as the vertical hydraulic gradients present. The chemical analyses 
completed on the groundwater samples indicate that the deeper bedrock 
aquifer in the immediate area of the landfill (MW6D and MW7D) has not 
been significantly impacted as a result of landfill operations. Sodium 
concentrations in MW6D did increase beginning in November 2002, but 
have stabilized around 100 mglL remaining below the Ontario Drinking 
Water Standard (ODWS) and Reasonable Use Limit (RUL). 

i 
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Further downgradient to the north, however, the deeper wells MW8D and 
MW9D have shown a definite increase in leachate indicator parameters. 
Conductivity, total dissolved solids (TDS) hardness, chloride, sodium, 
sulphate, DOC and COD are all elevated in these two deeper bedrock 
wells compared with the shallower bedrock wells in the same locations 
(MW8S and MW9S) and the background well MW1 (see Figures 5A & 5B, 
Figures 6A & 6B and Figures 7A & 78). This indicates that the there is a 
mixing of contaminants, as they are likely dispersing vertically when 
moving horizontally through the aquifer system. MWIOD which is also 
downgradient of the waste but more to the west, does not show the 
elevated concentrations in leachate indicator parameters as seen in 
MW8D and MW9D. 

5.0 GROUNDWATER QUALITY 

5.1 Groundwater Monitoring Program 2004 

The 2004 groundwater monitoring program consisted of the collection of 
groundwater samples at all available monitoring wells during June 2004 
and November 2004. All samples were submitted to PSC Analytical 
Services in Mississauga, Ontario for analyses. The groundwater samples 
were analysed for a specific suite of parameters based both on the 
chemical characteristics of typical leachate contaminant plumes generated 
by the landfills and on the composition of the groundwater downgradient of 
the landfill waste area determined from previous investigations. These 
parameters included: pH, Conductivity, Alkalinity, Total Dissolved Solids 
(IDS), Biological Oxygen Demand (BODS), Chloride (CI-), Sulphate 
 SO^*-), Nitrate-Nitrogen (NO3-N), Ammonia-Nitrogen (NH3-N), Total 
Kjeldahl Nitrogen (TKN), Dissolved Organic Carbon (DOC), Chemical 
Oxygen Demand (COD), Total Phosphorus (Total P), Phenols, Hardness, 
Aluminum (Al), Arsenic (As), Boron (B), Barium (Ba), Beryllium (Be), 
Bismuth (Bi), Calcium (Ca), Cadmium (Cd), Cobalt (Co), Chromium (Cr), 
Copper (Cu), Iron (Fe), Potassium (K), Magnesium (Mg), Manganese 
(Mn), Molybdenum (Mo), Sodium (Na), Nickel (Ni), Phosphorus (P), Lead 
(Pb), Antimony (Sb), Selenium (Se), Silicon (Si), Tin (Sn), Strontium (Sr), 
Titanium (Ti), Thallium (I), Uranium (U), Vanadium (V), and Zinc (Z). 

Table 3 provides a summary of the 2004 annual groundwater analytical 
data for each of the monitoring wells as well as historical analytical data 
from June 1993 to the present for comparison. The groundwater 
concentrations have been compared to the Ontario Drinking Water 
Standards (ODWS) and the shaded values in Table 3 indicate 
exceedances over the ODWS. The laboratory analytical reports are 
attached in Appendix 3.0. 

Township ofNorth Dundas HSP Project No. 544 7 
2004 Annual Monitoring Report Mountain Landfill March 2005 



Page 8 

Figures 5A & 5B, 6A & 6B and 7A & 78 provide graphical trends for some 
of the groundwater parameters over time for each well. Figures 8 through 
15 provide concentration contour plots for chloride, conductivity, TDS and 
sulphate for November 2004 individually for both the shallow and the deep 
wells. 

5.2 Sampling Protocols 

The procedures for purging and sampling from the monitoring wells were 
conducted in accordance with the sampling protocols outlined in the 
Ministry of Environment (MOE) December 1996 document "Guidance on 
Sampling and Analytical Methods for Use at Contaminated Sites in 
Ontario". The static water levels were measured prior to purging. A 
minimum of three times the volume of water contained in the monitoring 
wells was evacuated from the wells, or the wells were pumped to dryness, 
prior to sampling. Electric submersible pumps were used to remove the 
standing water in the wells and to collect the samples in several of the 
wells that were not equipped with dedicated Waterra pumps. The pumps 
were thoroughly cleaned after sampling at each well, prior to being used at 
the next well. Field parameters, such as pH and conductivity were 
measured at each monitoring well in the field during each sampling 
session. All groundwater samples for metals analyses were filtered in the 
field prior to collection in the sample bottles. All samples were collected in 
sample bottles supplied by the certified laboratory, containing the correct 
preservatives, and were capped, labelled, properly packed in coolers, and 
delivered to PSC Analytical Services for analyses the next day. 

5.3 Background Groundwater Quality 

Water quality measured at MWI, located southwest of the landfill site is 
currently used to represent background water quality conditions. The 
background water quality at MW1 is characterized by relatively lower 
concentrations of chloride, sodium, sulphate, hardness, total dissolved 
solids (TDS), Dissolved Organic Carbon (DOC) and conductivity, although 
there have been periods of elevated chloride, sodium, conductivity, DOC 
and TDS in this well as indicated particularly by the November 2002 and 
June 2003 sampling results (see analytical trend graphs in Figures 5A & 
5B, Figures 6A & 6B and Figures 7A & 7B). Manganese and iron have 
also been somewhat variable in the background monitoring well MWI. 
Analytical results for MW1 in 2004 compared to previous analytical data 
indicate a slight increase in chloride and sulphate. 

The shallow well chemical contour plots indicate that a weak leachate 
plume extends towards the south in the eastern half of the landfill site and 
MW1 may be impacted by leachate. 

1 Township ofNorth Dundns HSP Project No. 5-117 
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If these trends continue in 2005, the use of MW1 as a background well 
should be discontinued. The analytical trend graphs for MW2 (Figures, 
5A, 6A and 7A) indicate that most parameters at MW2 have remained 
stable and this well could be used to represent background conditions in 
the future. 

5.4 Downgradient Groundwater Quality 

Sampling of groundwater was carried out in 1993 by Golder Associates 
Limited (GAL), and in 1998 to 2003 by TROW Consulting TROW. 

Groundwater sampling at MWI, MW2 and MW3 from 1993 to 2004 has 
indicated some fluctuations over the years in several parameters; however 
groundwater chemistry at these three locations has remained essentially 
similar and unchanged from 1993 to 2004 (see analytical trend graphs in 
Figures 5A & 5B, Figures 6A & 6B and Figures 7A & 7B). There has been 
essentially no evidence of leachate contamination present in any of these 
wells which are located on the south and west sides of the landfill site. 

GAL determined in 1993 that leachate had been impacted at MW5, 
located within the waste pile. The leachate was characterized by elevated 
concentrations of most inorganic and organic parameters, particularly 
chloride, total dissolved solids (TDS), hardness, sulphate, alkalinity, total 
nitrogen and chemical oxygen demand. Impacts to groundwater quality 
at MW4 were concluded as being not significant. These monitors MW4 
and MW5 have since been destroyed. 

MW6SID and MWSID are located at the downstream perimeter of the 
waste pile at the northeast corner. Groundwater sampling at MWGS, and 
MW7S from 1999 to 2004 has indicated elevated concentrations of most 
leachate indicator parameters measured (conductivity, total dissolved 
solids, hardness, chloride, sodium, sulphate, DOC and COD) in 
comparison to the older wells MWI, MW2, and MW3. From August 1999 
when these wells were installed, to 2002, there had been considerable 
seasonal fluctuation in the parameter concentrations in these two wells 
(MW6S and MW7S), possibly reflecting seasonal variations in precipitation 
recharge rate. These fluctuations have not been evident to the same 
extent in 2003 and 2004 and the trend graphs also indicate a trend to 
overall lower concentrations of many parameters in these two 
downgradient wells (see analytical trend graphs in Figures 5A & 5B, 
Figures 6A & 6B and Figures 7A & 7B). Samples collected from MW6D 
and M W D  have on the other hand not shown elevated leachate 
parameter concentrations during these years, with the exception of 
sodium in MWGD, which increased in November 2002 and has remained 
elevated since that time. These two deeper bedrock wells have shown 
similar groundwater chemistry to MWI, MW2 and MW3. 
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MW8SlD, MW9SID and MWIOSID, which were installed in November 
2002, are located further downgradient form the waste pile in the north 
direction. Groundwater sampling at these wells has shown that the water 
quality in the shallow wells at these locations (MW8S, MWSS, and 
MWIOS) does not show any evidence of leachate contamination and is 
comparable to background conditions. Water quality in two of the deeper 
wells however (MW8D and MW9D) has displayed elevated concentrations 
of leachate indicator parameters, including conductivity, total dissolved 
solids, hardness, chloride, sodium, sulphate, COD and DOC. Sulphate 
levels in particular have increased significantly in MW9D in December 
2003 and continued to increase in June and November 2004. MWIOD, 
which is located downgradient towards the northwest, does not show 
evidence of leachate contamination. These groundwater monitoring 
results indicate that there is a significant downward component in the local 
groundwater flow regime, and that there is hydraulic connection between 
the deep and shallow groundwater. 

A comparison of the 2004 groundwater monitoring data as well as 
monitoring data from previous years, to the Ontario Drinking Water 
Standards (ODWSs) for each parameter is provided in Table 3, with the 
shaded values indicating exceedances of the ODWSs. In 2004 as well as 
previous years, hardness has exceeded the ODWSs in all wells, including 
the background well MWI. The ODWSs for TDS, DOC, manganese and 
alkalinity were exceeded in M W S  and MW8D in one or both sampling 
events in 2004 and the ODWSs for TDS and manganese were exceeded 
in MW9D in one or both sampling events in 2004. Not all of these 
exceedances can be attributed to waste disposal operations since TDS 
exceedances also occurred in the background well MWI, in the November 
2004 and previous years sampling results. No health related parameters 
have been detected at concentrations exceeding the ODWSs. 

5.5 Volatile Organic Compound (VOC) Analyses 

Analyses for volatile organic compounds (VOCs) have been most recently 
conducted in June 2003 on all of the monitoring wells with the exception of 
MW2. Detectable concentrations of several VOCs were measured in 
some of the wells (trichloroethylene in MWGD and MW7D, 
dichlorobenzene in MW8D and MWSD, and acetone in MW9D) at levels 
only slightly above the detection limits. The concentrations were well 
below the applicable drinking water standards. 

Analyses for volatile organic compounds (VOC's) over previous years 
have indicated detectable concentrations of several VOC's at levels near 
the detection limits in some samples. No notable trends have been 
observed in VOC data that would suggest significant increases or 
decreases. 
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For this reason it has been recommended that VOC samples be taken 
from a leachate characterization monitoring well and two additional 
monitoring wells likely to be impacted by landfill leachate every five years 
unless there is a problem. Analyses for VOCs on the three monitoring 
wells are recommended for completion in the 2008 monitoring year. 

5.6 Summary 

The results of the 2004 groundwater monitoring program indicate that a 
leachate contaminant plume which was previously present in the 
overburden/shallow bedrock aquifer has moved vertically to the deeper 
bedrock groundwater aquifer as it is moving downgradient to the 
north/northeast. The plume is characterized by elevated concentrations ,of 
most leachate indicator parameters including chloride, sodium, sulphate, 
conductivity, TDS, DOC and COD. 

6.0 GROUNDWATER IMPACT ASSESSMENT 

6.1 Background 

In order to assess the chemical impact on the groundwater resulting from 
waste disposal operations, the concentrations of various parameters in the 
monitoring wells are compared to the quality of the background 
groundwater. The background groundwater quality is determined through 
the analysis of groundwater samples collected at a location which is 
unaffected by the waste disposal operations. MW1 located to the south of 
the waste disposal site is currently being used to determine background 
groundwater quality in the overburden aquifer at the Mountain landfill site. 
The median values of the available parameter concentrations for the 
groundwater samples collected at MW1 from June 1993 to October 2004 
were calculated and used to determine the background water quality 
(minimum of 5 samples). 

6.2 Reasonable Use Limits-Ontario Policy B-7 

Ontario Policy B-7 usually referred to as the "Reasonable Use" Policy 
addresses the potential impact of the landfill leachate on local 
groundwater resources. This policy establishes maximum allowable 
concentrations of various parameters at the downgradient site boundary. 
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These maximum allowable concentrations are based on the background 
concentration of the specific parameter in the aquifer, the nature of the 
parameter (i.e. whether it has an applicable health-related criteria or an 
aesthetic criteria) and the present or future use of the downgradient 
groundwater resource. The downgradient groundwater resource use is 
normally assumed to be potable water unless there is specific evidence 
indicating a different use. 

The groundwater quality cannot be degraded by an amount in excess of 
50% of the difference between background and the ODWS (for non-health 
related parameters), and in excess of 25% of the difference between 
background and the ODWS for (health related parameters). 

The Reasonable Use Policy establishes the basis for determining the 
Reasonable Use of groundwater on property adjacent to sources of 
contaminants, and can be mathematically presented using the following 
formula: 

Cm = Cb + x(Cr - Cb), 

where, 

Cm = the maximum acceptable concentration; 
Cb = the background concentration; 
Cr = the maximum concentration that should, in accordance with the 

Province's Water Management Policy, be present in the 
groundwater, and 

X = 0.5 for non-health related parameters, and 0.25 for health 
related parameters; 

A summary of the calculated "Reasonable Use" limits (RULs) for those 
parameters measured at the Mountain landfill site which have either a 
health related Maximum Acceptable Concentration (MAC), an Interim 
Maximum Acceptable Concentration ([MAC), an Aesthetic Objective (AO), 
or an Operational Guideline (OG), in the Ontario Drinking Water 
Standards (ODWS) are provided in Table 4. The average background 
concentration for each parameter as calculated from the median of 
analyses completed on MW1 from June 1993 to October 2004 is also 
indicated in this Table. 

Table 4 provides a comparison of the 2004 groundwater monitoring data 
to the RULs for each parameter, with the shaded values indicating 
exceedances of the RULs. The results show that sulphate, hardness, 
TDS, DOC, manganese and sodium were found at concentrations in 
excess of the RULs in MW9D in one or both samples, and alkalinity, 
hardness, TDS, DOC, and manganese were found at concentrations in 
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excess of the RULs in M W S  and MW8D in both samples collected in 
2004. This is of some concern particularly in MWSD, since this well is 
located near the northern perimeter of the property currently owned by the 
Township and there may therefore be exceedances off-site. 

It should be noted that the exceedances are all with respect to non-health 
related parameters. Also the RUL for TDS, which is exceeded in a 
number of the downstream wells, is also exceeded in the background well 
(MWI) and elevated TDS is therefore characteristic of the groundwater in 
the landfill vicinity. 

6.3 Leachate Plume Configuration 

The current geometry of the leachate contaminant plume in the 
overburden/shallow bedrock, for the parameters chloride, conductivity, 
TDS and sulphate, can be observed in the concentration plots in Figures 
8, 10, 12 and 14 respectively, for November 2004 data. These 
concentration plots confirm that the highest concentrations in the 
overburden/shallow bedrock are located at the northeast corner of the 
waste pile at the location of MW7 and extend north and east towards MW6 
and MW8. 

The current geometry of the leachate contaminant plume in the deeper 
bedrock, for the parameters chloride, conductivity, TDS and sulphate, can 
be observed in the concentration plots in Figures 9, 11, 13 and 15 
respectively, which have also been plotted using November 2004 data. 
These concentration plots confirm that the highest concentrations in the 
deeper bedrock are located at the most northern well MWSD, for 
conductivity, TDS and sulphate, and at MW8D, also located north of the 
site but more towards the east, for chloride. The plots confirm that 
contaminants have moved offsite in the deeper aquifer, across the 
northern property boundary (MW9). 

The shallow well contour plots show that the leachate plume extends 
towards the south in the eastern half of the landfill site and MW1 may be 
slightly impacted by leachate. If this continues to be apparent in 2005, the 
use of MWl as a background well should be discontinued. The analytical 
trend graphs for MW2 (Figures, 5A, 6A and 7A) indicate that most 
parameters at MW2 have remained stable and this well could be used to 
represent background conditions in the future. 

The specific boundaries of the shallow and deeper bedrock leachate 
plumes cannot be defined at this time since the plume extends beyond the 
existing landfill monitoring wells. 
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6.4 Plume Mitigation Measures 

The data indicates that a leachate contaminant plume present in the 
deeper bedrock aquifer, extends north to northeast of the waste disposal 
site fill area, and the concentration of several non-health related 
parameters are currently greater than the calculated reasonable use 
criteria near the downgradient limit of the property owned by the Township 
(MWSD). The current nature of the groundwater concentrations indicates 
that the leachate plume may extend off property. 

The contaminant plume in the overburden/shallow bedrock is in general 
weaker and does not extend off site. 

The annual volume of waste currently being deposited at the Mountain 
landfill site is extremely small and the waste is being deposited in the 
southwest section of the landfill site, as far upgradient as practicable to 
minimize downgradient groundwater impacts. 

The trend graphs (Figures 5A & 5B, Figures 6A & 6B and Figures 7A & 
78) indicate that most of the contaminant concentrations in the 
downgradient wells, MW8SID and MW9S/DI appear to have either 
stabilized or are on a downward trend, with the exception of sulphate in 
MWSD, which has increased significantly in December 2003 and June and 
November 2004. The elevated sulphate concentrations most recently 
measured in MW9D in 2004 at 465 and 458 mg/L, are considerably higher 
than all sulphate concentrations previously measured in all of the wells 
with the exception of the single sulphate measurement on MW5 collected 
in June 1993, which was 675 mg/L. The sulphate concentrations in 
MW9D are still however below the ODWS. Chloride concentrations in this 
well (MW9D) have decreased considerably in 2004 and sodium 
concentrations have also shown a decrease in the most recent November 
2004 sample. 

The Township should investigate the potential extension of the current 
landfill leachate attenuation zone through the purchase of downgradient 
lands or a groundwater easement or other remedial options. 
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7.0 SURFACE WATER MONITORING 

Surface water sampling was not conducted during the 2004 monitoring program 
and has not been conducted since May 2000, since the creek has been dry. It 
has been observed and stated by the previous consultant that the hydrology of 
the area has changed over the past decade and the land to the north and east of 
the site which was previously poorly drained and swampy, has transformed to a 
land which is now generally dry. This was deemed to be most likely the result of 
drainage improvements undertaken by local farmers. 

It was recommended in the 2003 annual monitoring report for the Mountain 
landfill site that surface water monitoring be discontinued from the landfill site 
monitoring plan, since water quality data from intermittent limited creek flow 
events would not accurately reflect surface water conditions and would therefore 
be of limited use when evaluating waste disposal operations on surface water 
quality. 

8.0 OPERATION AND DEVELOPMENT 

8.1 Waste Quantities and Type 

The quantity of waste received at the Mountain Landfill is recorded by 
volume as weigh scales do not exist at the site. The waste volume is 
calculated from the capacity of the vehicles that haul the waste to the site. 
During 2004, an estimated 517 cubic meters of waste were received at the 
landfill site. This waste quantity is similar to 2003 and 2002 when an 
estimated 578 and 670 cubic meters of waste respectively were received 
at the site. 

The waste delivered to the site is exclusively domestic in origin, comprised 
of household waste and including minor quantities of building waste such 
as scrap lumber, etc. from domestic uses. No commercial, industrial or 
hazardous waste is accepted at the facility. 

8.2 Remaining Site Capacity 

The Certificate of Approval for the Mountain landfill does not specify an 
approved site capacity and the existing Operation and Development Plan 
(Dillon, 1992) does not indicate a final elevation for waste disposal. For 
this reason the remaining capacity of the landfill site cannot be calculated 
at this time. 
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The area of the site licensed for waste disposal is however 2.4 hectares in 
size. At the current average waste deposition rate of 600 cubic meters per 
year and without any waste compaction, it would take approximately 40 
years for the height of the landfill site to increase by one meter. 

TROW has stated in the previous annual monitoring reports for this site, 
that topographic surveys of the waste area have been conducted for 
several years to document changes to the site capacity; however, that the 
volume of waste brought to the site each year is so small that changes to 
the height of the waste are not sufficient to be reasonably surveyed. 

To our knowledge a detailed topographic survey of the entire licensed 
landfill area has not previously been completed. To more accurately 
determine the quantity of waste currently deposited at the Mountain site, a 
topographical contour survey of the entire landfill site, which has been in 
operation now for close to 45 years, should be completed. The Operation 
and Development Plan for this site should be updated to include a final 
waste pile elevation. This will allow the calculation of the volume of 
additional waste that can be disposed of at the site. 

8.3 Operation and Development Plan 

The site is currently in compliance with the 1992 Operation and 
Development Plan; however this plan should be updated to reflect the 
current operating practices and to determine the landfill site capacity. 

8.4 Additional Information 

The limited volume of waste that is being deposited at this site is currently 
being placed in the southwestern section of the landfill site, as far 
upgradient as practicable. 

All Township recyclables are collected at the Recycling Transfer Station at 
the Boyne Road landfill site where they are transferred by a recycling 
contractor. No recyclable material was received at the Mountain site in 
2004. 

No emergency situations were reported at the Mountain site in 2004 and 
no other operational problems or complaints were recorded in 2004. 
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9.0 SUMMARY AND RECOMMENDATIONS 

9.1 Summary 

Two field programs were completed at the Mountain Landfill site in June 
and November 2004. During the field programs, groundwater samples 
were collected for laboratory analyses and static groundwater levels were 
measured. The monitoring network currently exists of eight bedrock 
monitoring wells, with a total of thirteen individual monitors. 

Groundwater flow in the shallow bedrockloverburden aquifer near the 
landfill is generally towards the northlnortheast. The local hydraulic 
gradient in the overburdenlshallow bedrock aquifer ranged from 0.007 to 
0.01 meters per meter in the fall and spring respectively. The 
groundwater velocity through this unit was found to exceed 65 meters per 
year (from hydraulic conductivity testing) 

The results of the 2004 groundwater monitoring program continue to 
indicate that a weak leachate contaminant plume which has been present 
in the overburdenlshallow bedrock groundwater regime is moving 
vertically to the deeper bedrock groundwater aquifer as it is moving 
downgradient to the northlnortheast. The plume is characterized by 
elevated concentrations of most leachate indicator parameters including 
chloride, sodium, sulphate, conductivity, TDS, DOC and COD. 

The 2004 results show that concentrations of several non-health related 
parameters continue to be found at concentrations in excess of the RULs 
in the monitor located near the northern perimeter of the property currently 
owned by the Township. As these wells are close to the site boundary, 
there may be exceedances off-site. 

9.2 Recommendations 

Based on the results of the 2004 landfill monitoring program, the following 
recommendations are presented for consideration by the Township: 

Groundwater Compliance 

Waste should continue to be deposited as far from the downgradient 
boundary as practicable. 

The Township should consider acquiring additional downgradient lands or 
a groundwater easement to the north of the landfill to serve as an 
extension of the current landfill leachate attenuation zone. 
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Operation and Development Plan 

The Operation and Development Plan should be updated to reflect the 
current waste disposal rates and practices and to include a final waste pile 
elevation. This will allow the calculation of the volume of additional waste 
that can be disposed of at the site. 

Remaining Site Capacity 

To determine the quantity of waste currently deposited and the remaining 
site capacity, a topographical survey of the entire landfill site, which has 
been in operation now for close to 45 years, should be completed. 

Groundwater Monitoring 

The collection of groundwater samples and static water level data should 
continue twice per year, in the spring and fall, from the existing 13 
individual monitoring wells. Groundwater should be analysed for the same 
parameters as in 2004. 

I Townsh~p ofNorth Dundas HSP Project No. 5417 
2004 Annual Monitoring Report Mountain Landfill March 2005 



APPENDIX 1.0 

CERTIFICATE OF APPROVAL 

Township ofNorth Dundas HSP Project No. 5447 
2004 Annual Monitoring Report Mountain Landfill March ZOO5 



- . - .... v ,,;J TWP NORTH DUNDAS 
uo02  

I.-+ (w) 437-6foz 
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14 January. 1998 

I Township of Mountain 
P.O. Box 9 . 
2245 Simms Street 
MOUNTAJN, Ontario 

(FP) Ontario 

) Attention: Doreen DeVries. Clerk-Treasurer , Dear Ms DeVries: 

Re: Township of Mountain 

I Provisional Certificate of Approval for a Waste Disposal Site 
bproval  No. A48 1702 

Please find enclosed a copy of Provisional Certificate of Approval No. A481702 which is issued to the 1 Township of Mountain by the Ministry for the continued operation of a waste disposal site to landfill 
domestic waste and non-hazardous solid industrial waste. q e  site is located at 10891 CameronRoad . I I in the Township of Mountain. . 

i 

This Provisional Certificate of Approval replaces all previously issued Certificates of Approval and I Notices of Amendment issued for the site under the same numtier. It is recommended that you review 
this Certificate in detail, so that the terms and conditions by which this site may be operated are filly 
understood. Failure to operate this site according to the terms and conditions listed on the Certificate I will be considered a violation of the Environmen/al Proteclion Ad.  

Reasons for the conditions on the Certificate and the procedures to be followed should you wish to I appeal any of these conditions are provided as part of the Certificate. 
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I f  you have any questions regarding the Certificate, please contact Kim Lendvay at (416) 326-5620, or 
questions regarding site operations contact John Firth, Kingston District Office at (613) 549-4000. 

Yours truly, 

A. Dominski 
Director 

Attachment 

cc: MOE, Kingston District Office, J. Bishop / J. Firth - United'Counties of Storrnont, Dundas & Gler~ghny, 20 Pitt Street, ComwalI, Ontario K6J 3P2 , 
Attention: C u  

- . MOE, Eastern Regional Office, Brian R. Ward, Director 
bcc: MOE, Eastern Regional Office, Approvals Main Binder Copy (c/o J. Mulder) 
- MOE, Eastern Regional Office, File Room Copy: STAR #321/ CofA No. A451702 / SI DU ' 

MT 250, East Part of Lot 11, Conc.4 
- MOE, Toronto District Office, K. Lendvay (STAR #13418) 
- MOE, Approvals Branch, Waste Unit, File Room Copy (c/o G. Carpentier) 
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"Operator" means Township of Mountain, its officers, employees, agents, contractors or assignees. 

"EPA" means The Environmental Protection Act, Chapter E.19, R.S.O. 1990. 

!'Siteu means the landfill Site located in the Township of Mountain, East Part of Lot I 1, Concession 
4, 1089 1 Cameron Road, approved under this Certificate. 

GENERAL 

1. The requirements specified in this Provisional Certificate of Approval are the requirements. 
under the Environmental Protection Act, R.S.O. 1990. The issuance of this Provisional 
Certificate of Approval in no way abrogates the Operator's legal obligations to take all 
reasonable steps to avoid violating other applicable provisions of this legislation and other 
legislation and regulations. 

2. The requirements of this Provisional Certificate of Approval are severable. If any 
requirement of this Provisional Certificate of Approval, or the application of any requirement 
of 'this Provisional Certificate of Approval to any circumstance, is held invalid, the 
application of such requirement to other circumstances and the remainder of this Provisional 
Certificate of Approval shall not be affected in any way. 

3. The Operator shall ensure compliance with all the terms and conditions of this Provisional 
Certificate of Approval. Any non-compliance constitutes a violation of the Environmentai 
Protection Act, R.S.O. 1990 and is grounds for enforcement. 

4. The Operator shall allow Ministry persorinel, or a Ministry authorized representative(s), upon 
presentation of credentials, to: . 

. . 
(a) carry out any and all inspections authorized by Section 156, 157 or 158 of the 

Environmental Protection Act, R.S.O. 1990, Section 15, 16 or 17 of the Ontario 
Water Resources Act, R.S.O. 1990, or Section 19 or 20 of the Pesticides Act, 
R.S.O. 1990, as amended from time to time, of any place to which this Provisional 
Certificate of Approval relates; and, 

without restricting the generality of the foregoing, to: 

(b) (i) enter upon the premises where the records required by the conditions of this 
Provisional Certificate of ~ p ~ r o v a l  are kept; 

(ii) have access to and copy, at reasonable times, any records required by the 
conditions of this Provisional Certificate of Approval; 
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(iii) inspect at reasonable times any facilities, equipment (including monitoxjhg 
and control equipment), practices, or operations required by the conditions 
of this Provisional Certificate of Approval; and I 

(iv) sample and monitor at reasonable times for the purposes of assuring 
compliance with the conditions of this Provisional Certificate of Approval. I 

5.  a) Where there is a conflict between a provision of any document referred to in 
Schedule "Au, and the conditions of this Provisional Certificate of Approval, the . 
conditions in this Provisional Certificate of Approval shall take precedence. 

b) Where there is a conflict between documents listed in Schedule "A", the document 
bearing the most recent date shall prevail. 

6. The Operator shall ensure that all communications/comspondence made pursuant to this 
Provisional Certificate of Approval includes reference to the Provisional Certificate of 
Approval number. 

7. The Operator shall notify the Director in writing of any of the following changes witbin ' . 
(30) days of the change occurring: 

- a  

(a) change of owner or Operator of the System or both; 

(b) change of address or address of the new Owner; 

(c) change of partners where the Owner or operator is or at any time becomes a 
partnership, and a copy of the most recent declaration filed under the Business 
Names Act, 1991 shall be included in the notification to the. Director; 

(d) any change of name of the corporation where the owner or Operator is or at any time 
becomes a corporation, and a copy of the most current "Initial Notice or Notice of 
Change" (form I or 2 of 0. Reg. 182, Chapter C-39, R.R.O. 1990 as amended from 
time to time), filed under the Corporations Information Act shall be included in the 
notification to the Director; and 

(e) change in directors or officers of the corporation where the owner or Operator is or 
at any time becomes a corporation, and a copy of the most current "Initial Notice or 
Notice of Change" as referred to in 8(d), supra. 

8. In the event of any change in ownership of the Site, the Operator shall notify in writing the 
succeeding Operator of the existence of this Provisional Certificate of Approval, and a copy 
of such notice shall be forwarded to the Director. 
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( 9. Tbc Operator shall, forthwith upon request of the Director, District Manager, or Provincial 
Officer (as defined in the Act), hrnish any information requested by such persons with 

I respect to compliance with this Provisional Certificate of Approval, including but not limited 
to, any records required to be kept under this Provisional Certificate of Approval; and 

(a) In the event the Operator provides the Ministry with information, records; 
documentation or notification in accordance with this Provisional Certificate of 
Approval (for the purposes of this condition referred to as "Informationn), 

(i) the receipt of Information by the Ministry; 
(ii) the acceptance by the Ministry of the Information's completeness or accuracy; 

or 
(iii) the failure of the Ministry to prosecute the Operator, or to require the 

Operator to take any action, under this Provisional Certificate of Approval or 
any statute or regulation in relation to the Infonnation shall not be construed 
as an approval, excuse or justification by the Ministry of any act or omission 
of the Operator relating to the Information, amounting to non-compliance 
with this Provisional Certificate of Approval or any statute or regulation. 

Any information relating to this Provisional Certificate of Approval and contained in 
Ministry files may be made available to the public in accordance with the provisions of the 
Freedom of Information and Protection of Privacy Act, R.S.O. 1990, C. F-3 1. 

All records and monitoring data required by the conditions of this Provisional Certificate of 
Approval must be kept on the Operators's premises for a minimum period of at least two (21 

from the date of their creation. . 
This Provisional Certificate of Approval replaces all previous Provisional Certificates of 
Approval and Notices of Amendment identified by No. A48 1702 issued under Part V of the 
EPA. 

Within sixtv f60) days of the issuance of this Certificate, the Operator shall ensure this 
Certificate and a survey of the lands has been registered on the title to the lands comprising 
the Site and submit a certified copy to the District Manager. 

The Operator shall ensure that training is provided on an ongoing basis, as required, to all 
on-Site personnel relating to the legal, operational and maintenance requirements for the 
operation of the Site and in emergency response procedures. 
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SITE OPERATIONS 

15. Only domestic waste and non-hazardous solid industrial waste, generated by the Township 
of Mountain, shall be accepted at the Site. 

16. No liquid industrial wastes or hazardous wastes as defined undei Regulation 347 shall be 
disposed, transferred or processed at the Site. 

7 .  ' a) The Operator shall place a sign at the main entrance to the Site on which is displayed 
in prominent letters the following information: 

the Operator of the Site 
the hours of operation . 

R the Certificate of Approval number for the Site 
the hours the Site is open to accept waste from the public 

' the wastes acceptable for landfilling 
the telephone number for reporting emergency situations occurring at the Site 
during non-operating hours 
admission restrictions 

b) The Operator shall place signs along on-Site . .  roads . giving directions to waste disposal 
areas.and at waste disposal locations indicating the types of waste accepted at each 
location. 

I8 (a The hours of operation at this Site are limited to: Wednesdays between 8:00 am. and 

d 

6:00 p.m. inclusive; and Saturdays betweeq 8:00 a.m. and 3:30 p.m. inclusive. 
J 

(b) During non-operating hours, the entrance gate to the Site shall be locked to prevent 
access to the Site by unauthorized persons. 

19. Should an outbreak of vermin or vector occur at the Site, the Operator shall immediately take 
all steps necessary to control the outbreak, including if necessary, the services of a licenced 
' exterminator. 

20. The Operator shall ensure this Site is operated in a manner which minimizes the impacts of 
odour, dust, litter, noise and traffic on the natural environment and the public. 

2 1. The Operator shali ensure that waste for processing or transfer is stored in a safe and secure 
manner and that waste is properly handled and contained so as not to pose any threat to the 
public, Site personnel or the natural environment. 
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Within ninetyD0) davs of ismance of this Ceficate, the Operator shall ensure 
contingency procedures for this Site, as identified in thC plans and specifications 
listed in Schedule "A" which is attached, are available at the Township Office in the 
case of an emergency situation and for inspection by authorized Ministry personnel. 
The contingency plan should include, as a minimum, the following: 

i) the procedures on how to deal with the receipt of any unauthorized waste; , . 
ii) the procedures on how to deal with illegal dumping; and 
iii) the procedures on how to handle an emergency situation, such as a fire or a 

significant spill, at the Site; 

(b) The Operator shall, as a minimum, review the contingency plan on an annual basis; 
and 

I (c) The Operator shall ensure staff are trained in the operation and maintenance of this . 
Site and in emergency response procedures. 

I REPORTING 

I 30. a) The Operator shall maintain a weeuy written record of the approximate quantity and 
types of waste received at the Site for disposal; and . . 

b) The Operator shall maintain a written record of all recyclable material received at, 
processed and transferred from this Site inclyding waste type, approximate quantity 
and their destination. 

The following information shall be recorded on loads refused access to the Site for disposal 
purposes: 

date 
name of person 
company name on vehicl'e 
vehicle description and licence number 
quantity and description of waste refbsed 
reason for the refusal 

An Annual Report on the development and operation of the Site shall be prepared and 
retained at the Township of Mountain office, by March 31st of the year following the 
calendar year covered by the report. The report shall include but is not limited to the 
following information: 
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delineation of the existing limits of the fill area of the disposal Site 
quantity and types of waste received and deposited on-Site 
remaining Site capacity 
conformance with development and operations plan 
operational problems encountered andlor complaints received and the remedial action 
taken 
groundwater and s d c e  water monitoring p r o m  results, trends (pat and present), 
data interpretation, conclusions and recommendations 
waste deposition locations for the next 12 month period 
an annual mass balance of all recyclable material received at and transferred fiom the 
Site, including their waste type, quantity and destination 
a descriptive summary of any emergency situation which occurred at the Site 

CLOSURE PLAN 

33. When the Operator estimates that only twenw-four 124) months remain before waste disposal 
ceases at the Site, the Operator shall submit to the Director a plan for the closure of the Site, 
long term maintenance and long tenn monitoring. 
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SCHEDULE "A" 

This Schedule "At' forms part of this Provisional Certificate of Approval No. A481702. 

1. Document dated January 31, 1992, entitled "Operations Plan, Township of Mountain 
Sanitary Landjill" prepared by Dillon Consulting Engineers & Planners on behalf of the 
Township of Mountain. 

2. Application form dated April 2,1992, for Approval for a Waste Disposal Site (Landfill). +: 

3. Document d a t d  July 1993, entitled %lydogeological ~nvefli~ation LanflII Site Lot ]I, 
Concession N Township of Mountain, Ontario" prepared b y  Golder Associates for the 
Township of Mountain. 

4. Facsimile dated April 3, 1995, to Brian Kaye, Ministry of Environment and Energy, fiom 
K. Marketvette, Golder Associates, Re: "Site Plan Figure 2" indicating topography dated 
June 28,1993. 

5. Application form dated May 2, 1995, for Approval of a Waste Disposal Site. 

6. Revised Application form dated July 10, 1995, for Approval of a Waste Disposal Site. 

I 
The reasons for the imposition of the above ~onditions'are as follqws: 

1 .  Conditions 1,2,3,5,6,7,8,9 and 10 is to clarifj. the legal rights and responsibilities of the 
Operator. 

- 
2. Conditi0.n 4 is to ensure that the appropriate Ministry staff have ready access to the 

I operations of the Site which are approved under this Certificate. The Condition .is 
supplementary to the powers of entry afforded a Provincial Officer pursuant to the 
Environmental Protection Act, the Ontario Wafer Resources Act, and the Pesticides Act, 

I * 
as amended. 

3. Conditions 1 1 ,  30 and 32 i; to maintain a written record of all waste receiwd at and 

I transferred from the Site which can then be used to prepate the Annual Report. 

4. Condition 12 is to make the Operator aware that this Certificate replaces all previous 
Certificates of Approval and Notices of Amendment issued for the Site. 



08/12/99 THU 0 8 : 5 8  FAX 613 774 5699 TWP NORTH DUNDAS 
.-. " 

. . 
t 

PROVISIONAL CERTIFICATE OF APPROV'  NO. A481702 
PAGE 10 OF 11 

5. Condition 13 is to ensure that future Operators of the land on which the Site is located are 
made aware of the fact that the land has been used as a landfill or contaminant atten~tion 
zone and that no use may be made of the land for a period of twenty-five years after such use 
without the approval of the Minister, (EPA, Section 46). 

6. Condition 14 is to ensure that personnel involved in the management and operation of the 
Site receive instructions about the Conditions on this Certificate and the documents in 

I 
Schedule #Aw, as well as, other pertiqent information necessary to operate the Site in a legal 
and environmentally safe manner. '; I 

i 
7. Conditions 15, 16, 18, 20, 21, 22,23, 24, 25,26,27 and 29 are to ensure that the Site is 

operated in a responsible manner in order to minimize any adverse impacts on the natural 
environment or the public and to ensure it is operated in accordance with the application and 

I 
tiocumentation submitted in support of the application and not in a manner which the 
Director has not been asked to consider. I 

8. condition 17 is to ensure that the public is aware of the hourj of operation of the Site and 
provides pertinent information regarding the use of the Site. 

9. Condition 28 is to ensure the necessary monitoring programs, which are an integral of 
the operation and development of the Site, are conducted properly and, should the 
monitoring show an impact or potential impact on or off Site, corrective measures may be 

I 
required. The operation of this Site without such a Condition may create a hazard to the 
health and safety of any person and would not be in the public interest. 

I 
10. Condition 3 1 is to discourage the illegal dumping of loads which have been refused access 

to the Site for disposal purposes. 

11. Condition 33 is to ensure that the Site is closed in accordance with Ministry standards &d 
to protect the health and safety of the public and the environment. 

I 



I PROVISIONAL CERTIFICATE OF APPROVAL NO, A481702 
PAGE 11. OF 11 

I You may, by written noticb sewed upon the Director and the ~nvi&nmental ~ ~ ~ e a l  ~ o i r d  
within fifteen (15) d a w  after receipt of this Certificate, require a hearing by the Board. 

( Section 142 of the Environmental Protection A& RS.0.1990 r E-19 as amended, provides 
that the notice requiring the hearing shall state: 

( 1. The portions of each term or condition in the approval in respect of which the hearing 
is required, and; 

I 
2. The grounds on which you intend to rely at the hearing 

in relation to each portion appealed. . . 

I 
In addition to these statutory requirements, the notice should include: 

3. The name of the appellant; 
4. The address of the appellant; 

( 5. The Certificate of Approval number; 
6. - The date of the Certificate of Approval; 
7. The name of the Director; 1 8. The municipality within which the works are located; 

) and the notice should be signed and.dated by the appellant. 

This notice should be served upon: 

I The Secretary AND The Director 
Environmental Appeal Board Section 39, E.P.A. I P.O. Box 2382 Ministry of the Environment ' 

. 2300 Yonge Street, 12'" Floor 250 Davisville Avenue 
TORONTO, Ontario 3& #:loor I M4P 1334 TORONTO, Ontario 

M4S 1H2 

I AND 

Environmental Commissioner 
1075 Bay Street, Suite 605,6th Floor I TORONTO, Ontario 

I 
MSG 2W5 

Dated at Toronto this '4 day of January, 1998. 

I 
e 
/ 

Director 
Section 39, E.P.A. 

I Ministry of the Environment 



APPENDIX 2.0 

BOREHOLE LOGS 

Township ofNorth Dundas HSP Project No. 5447 
2004 Annual Monitoring Report Mountain Landfill March 2005 







INSTALIATIONS 

massive DOLOMITIC LIMESTONE 
occasional styldite and shale 
parting with fractures commonly 
coincident wilh stylolire zones; 
wggy zones present with wme 
wgs ~nfilled with calcite 

DEPTH SCALE (ALONG HOLE) 

Golder Assoziates 



iPTH SCALE (ALONG HOLE) 
- . .  . 

LOGGED: KAM 
. . I 









I 
- 

Drill Date: November 6, 2002 . 154 Colonnade Road Soutb 
Nepean, Ontario K2E 7J5 Checked by: Blaine Coons 

- Hole Size: 0.15 metres Sheet 1 of 2 

I 



Project NO: MC12684A Log of M W  8 

Project: North Dundas Landfill 

client: County of North Dundas 

~ocation: Mountain Township ~~~~d by: Matt Prince 

Drill Date: November 6.2002 
154 Colonnade Road South Checked by: Blaine Coons 
Nepean, Ontario K2E 755 

Hole Size: 0.1 5 metres 



I Drill Date:' November 7, 2002 154 Colonnade Road South 
Nepean, Ontario K2E 755 Checked by: Blaine Coons 

Hole Size: 0.15 metres Sheet: 1 of 2 

I 



project NO: MC12684A Log of MW 9 

project: North Dundas Landfill 

client: County of North Dundas 

Drill Date: November 7, 2002 154 Colonnade Road South Checked by: Blaine Coons 
Ncpean, Ontario K2E 755 

Hole Size: 0.15 metres 



Drill Date: November 8,2002 154 Colonnade Road South 
Nepean, Ontario K2E 755 Checked by: Blaine Coons 

Hole Size: 0.1 5 metres Sheet: 1 of 2 



Project NO: MC12684A 

Project: North Dundas Landfill 

client: County of North Oundas 

Logged by: Matt Prince Locawn: Mountain Township 

End of Borehole 

Drill Date: November 8,2002 154 Colonnade Road South Checked by: Blaine Coons 
Nepean, Ontario KZE 755 

Hole Size: 0.15 metres 



APPENDIX 3.0 

GROUNDWATER 
LABORATORY ANALYSES 

Township ofNorth Dundas HSP Project No. 5447 
2004 Annual Monitoring Report Mountain LandJill March 2005 



ANALYTICAL SERVICES 

HSP ENGINEERING & ENV. SERVICES 
103 Warner D r i v e  
Long Sault, ON 
KOC 1PO 

Attn: Lena P e r r y  
Project : 5447 

Received: 9-Nov-2004 08:37 
PO #: 

Ground Water Samples 

MOUNTAIN MW1 0.003 
MOUNTAIN MW2 c0. 001 
MOUNTAIN MW3 0.001 
MOUNTAIN MW6S 0.004 
MOUNTAIN MW6D c0. 001 
MOUNTAIN MW7S 0.013 
MOUNTAIN MW7D <O. 001 
MOUNTAIN MW8S c0. 001 
MOUNTAIN MW8D 0.013 
MOUNTAIN MW9S c0. 001 
MOUNTAIN MW9D 0.006 
MOUNTAIN MWlOS <O. 001 
MOUNTAIN MWlOD <O. 001 
Sample+Spike (found) 0.515 
Sample+Spike (expected) 0.503 
Blank c0 ,001 
QC Standard (found) 0.047 
QC Standard (expected) 0.050 
Repeat MOUNTAIN MW1 0.003 

Page : 5 
Copy: 1 of 2 

Status : Final 

co. 001 
<o. 001 
<o. 001 
<o. 001 
co. 001 
<o. 001 
<o ,001 
<o. 001 
co. 001 
<o. 001 
co. 001 
<o. 001 
<o. 001 - - - 

5735 McADAM ROAD, MISSISSAUGA, ONTARIO, CANADA L 4 Z  1 N9 T 905 890 8566 F 905 890 8575 W w w w . ~  



ANALYTICAL SERVICES 

HSP ENGINEERING & ENV. SERVICES 
103 Warner Drive 
Long Sault, ON 
KOC 1PO 

Attn: Lena Perry 
Project : 5447 

Page : 6 
Copy: 1 of 2 

Received: 9-Nov-2004 08:37 
PO #:  

Job: 2461858 Status : Final 

Ground Water Samples 

Ti T1 U V Zn 
ICP/MS ICP/MS ICP/MS ICP/MS ICP/MS 

Sample Id ms/L ms/L mq/L mq/L mq/L 

MOUNTAIN MW1 
MOUNTAIN MW2 
MOUNTAIN MW3 
MOUNTAIN MW6S 
MOUNTAIN MW6D 
MOUNTAIN MW7S 
MOUNTAIN MW7D 
MOUNTAIN MW8S 
MOUNTAIN MW8D 
MOUNTAIN MW9S 
MOUNTAIN MW9D 
MOUNTAIN MWlOS 
MOUNTAIN MWlOD 
Sample+Spike (found) 
Sample+Spike (expected) 
Blank 
QC Standard (found) 
QC Standard (expected) 
Repeat MOUNTAIN MW1 

0.0095 
0.0033 
0.0016 
0.0022 
0.0027 
0.0024 
0.0010 
0.0002 
0.0069 
0.0010 
0.0082 
0.0007 
0.0007 
0.533 
0.509 

co. 0001 
0.0520 
0.0500 
0.0094 

5735 McADAM ROAD, MISSISSAUGA, ONTARIO, CANADA L4Z 1 N9 T 905 890 8566 F 905 890 8575 W www.pscanolyticoi.com 

B I ~ ~  



ANALYTICAL SERVICES 

HSP ENGINEERING & EMT. SERVICES 
103 Warner Drive 
Long Sault, ON 
KOC 1PO 

Attn: Lena Perry 
Project: 5447 

Job: 2461858 

MOUNTAIN MW1 0.012 
MOUNTAIN Mw2 <o .002 
MOUNTAIN MW3 <O. 002 
MOUNTAIN MW6S c0. 002 
MOUNTAIN MW6D c0. 002 
MOUNTAIN MW7S <O. 002 
MOUNTAIN MW7D <O. 002 
MOUNTAIN MW8S c0. 002 
MOUNTAIN MW8D c0. 002 
MOUNTAIN MW9S c0. 002 
MOUNTAIN MW9D c0. 002 
MOUNTAIN MWlOS co. 002 
MOUNTAIN MW1 OD <O. 002 
Sample+Spike (found) 0.563 
Sample+Spike (expected) 0.512 
Blank c0. 002 
QC Standard (found) 0.052 
QC Standard (expected) 0.050 
Repeat MOUNTAIN MW1 0.012 

Page : 
Copy: 1 of 

Received: 9-Nov-2004 08:37 
PO #: 

Status: Final 

Ground Water Samples 

co. 0001 
<o .0001 
<o. 0001 
<o. 0001 
co. 0001 
<o. 0001 
<o. 0001 
co. 0001 
co. 0001 
<o. 0001 
<o. 0001 
<o. 0001 
co. 0001 
0.528 
0.500 

co. 0001 
0.0501 
0.0500 

<o. 0001 

<o .0001 
<o .0001 
0.0003 
0.0003 

<0.0001 
0.0009 

co. 0001 
co. 0001 
0.0020 

co. 0001 
0.0005 

<o. 0001 
<0.0001 
0.526 
0.500 

<o. 0001 
0.0481 
0.0500 

<o .0001 

5735 McADAM ROAD, MISSISSAUGA, ( 3NTARI0,  CANADA 142 IN9 T 905 890 8566 F 905 890 8575 W www.psconaiyticoi.com 
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ANALYTICAL SERVICES 

HSP ENGINEERING & ENV. SERVICES 
103 Warner Drive 
Long Sault, ON 
KOC 1PO 

Attn: Lena Perry 
Project: 5447 

Received: 9-Nov 
PO #: 

Job: 2461858 

Ground Water Samples 

PH Sp. Cond. Alk 4.5 TDS 
SM 4500B SM 2510B SM 2320B SM 2540C 

Sample Id pH Units umhos/cm rns CaC03/L ms/L 

MOUNTAIN MW1 
MOUNTAIN MW2 
MOUNTAIN MW3 
MOUNTAIN MW6S 
MOUNTAIN MW6D 
MOUNTAIN MW7S 
MOUNTAIN MW7D 
MOUNTAIN MW8S 
MOUNTAIN MW8D 
MOUNTAIN MW9S 
MOUNTAIN MW9D 
MOUNTAIN MWlOS 
MOUNTAIN MWlOD 
Sarnple+Spike (found) 
Sample+Spike (expected) 
Blank 
QC Standard (found) 
QC Standard (expected) 
Repeat MOUNTAIN MW1 

5735 McADAM ROAD, MISSISSAUGA, ONTARIO, CANADA L 4 Z  IN9 T 905 890 8566 F 

Page: 1 
Copy: 1 of 2 

Status : Final 

BOD (5) C1- S04= 
SM 5210B SM 4110B SM 4110B 
mq/L ms/L ms/L 

c0.5 41.9 72.0 
c0.5 12.0 49.7 
c0.5 29.8 72.0 
c0.5 3.6 93.0 
0.6 6.2 23.4 

c0.5 58.6 136. 
cO.5 0.8 17.1 
c0.5 3.7 82.4 
2.2 66.1 157. 

c0.5 3.2 22.4 
c0.5 6.1 458. 
cO.5 15.6 47.0 
c0.5 15.3 46.3 - - -  - - -  - - - 
- - -  - - -  - - - 

c0.5 c0.5 cO.5 
5.4 2.0 4.8 
6.0 2.0 * 5.0 
1.0 42.4 71.6 



ANALYTICAL SERVICES 

HSP ENGINEERING & ENV. SERVICES 
103 Warner Drive 
Long Sault, ON 
KOC 1PO 

Attn: Lena Perry 
Project : 5447 

Page : 2 
Copy: 1 of 2 

Received: 9-Nov-2004 08:37 
PO #: 

Job: 2461858 Status: Final 

Ground Water Samples 

NO3 -N NH3 -N TKN DOC COD C-Hard. AS A1 
SM 4110B SM 4500H SM 4500B SM 5310C SM 5220D SM 2340B ICP/MS ICP/MS 

Sample Id mq/L mq/L mq/L mq/L mq/L mq CaC03/L mq/L mq/L 

MOUNTAIN Mw1 
MOUNTAIN M W ~  
MOUNTAIN MW3 
MOUNTAIN MW6S 
MOUNTAIN MW6D 
MOUNTAIN m 7 s  
MOUNTAIN MW7D 
MOUNTAIN MW8S 
MOUNTAIN MW8D 
MOUNTAIN MW9S 
MOUNTAIN MW9D 
MOUNTAIN MWlOS 
MOUNTAIN MW1OD 
Sample+Spike (found) 
Sample+Spike (expected) 
Blank 
QC Standard (found) 
QC Standard (expected) 
Repeat MOUNTAIN MW1 

~0.2 
0.3 

~0.2 
~ 0 . 2  
~0.2 
0.8 
~ 0 . 2  
~ 0 . 2  
2.1 
0.5 
0.5 
co. 2 
~ 0 . 2  

- - - 
-..- 

~ 0 . 2  
1.0 
1.0 

c0.2 

447.7 
358.5 
402.3 
390.6 
112.6 
579.8 
227.6 
325.3 
600.4 
314.8 
560.9 
330.0 
322.6 
nan 
nan 
1.5 
16.5 
16.6 

444.1 

5735 McADAM ROAD, MISSISSAUGA, ONTARIO, CANADA L 4 Z  1 N 9  T 905 890 8566  F 905 890  8575 W ~ w w . ~ s c a n a l ~ t i c a l . c o m  - - - - - - - - - - - - - - - - - -  





ANALYTICAL SERVICES 

HSP ENGINEERING & ENV. SERVICES 
103 Warner Drive 
Long Sault, ON 
KOC 1PO 

Attn: Lena Perry 
Project: 5447 

Page : 7 
Copy: 1 o f  2 

Received: 19-Jun-2004 09:32 

Job: 2455766 Status : Final 

All work recorded herein has been done in accordance with normal 
professional standards using accepted testing methodologies and QA/QC 
procedures. Philip Analytical is limited in liability to the actual 
cost of the pertinent analyses done unless otherwise agreed upon by 
contractual arrangement. Your samples will be retained by PASC for a 
period of 30 days following reporting or as per specific contractual 
arrangements. 

Job approved by: 

Signed: 
.........*............. 
ziger 

5735 McADAM ROAD, MISSISSAUGA, ONTARIO, CANADA L 4 Z  1 N9  T 905  8 9 0  8566  F 905 890  8575  W www.psconalytical.corn 



-0 
([I 

2 g LI 
6,; 
v a* 
6 3 ~  0 
2 ;.s! 
m 0 
m . % E  
G r o  

pg: 



ANALYTICAL SERVICES 

HSP ENGINEERING t ENV. SERVICES 
103 Warner Drive 
Long Sault, ON 
KOC 1PO 

Attn: Lena Perry 
Project: 5447 

Job: 2455766 

Ni 
ICP/MS 

Sample Id ms/L 

MOUNTAIN MW1 <O -001 
MOUNTAIN MW2 <O .001 
MOUNTAIN MW3 0.001 
MOUNTAIN MW6S 0.005 
MOUNTAIN MW6D c0 ,001 
MOUNTAIN MW7S 0.009 
MOUNTAIN MW7D c0. 001 
MOUNTAIN MW8S ~ 0 .  001 
MOUNTAIN MW8D 0.011 
MOUNTAIN MW9S c0. 001 
MOUNTAIN ME79D 0.007 
MOUNTAIN MWlOS <O. 001 
MOUNTAIN MWlOD <O. 001 
Sample+Spike (found) 0.515 
Sample+Spike (expected) 0.500 
Blank c0. 001 
QC Standard (found) 0.048 
QC Standard (expected) 0.050 
Repeat MOUNTAIN MW1 c0. 001 

Received: 19-Sun-2004 09:32 
PO #: 

Ground Water Samples 

Page : 5 
Copy: 1 of 2 

Status: Final 

co. 001 
<o. 001 
co. 001 
<o. 001 
0.001 

<o. 001 
<o. 001 
<o. 001 
<o. 001 
<o. 001 
<o .001 
<o. 001 
<o. 001 

- - - 
- - - - - - 

co. 001 co. 001 
0.0'53 0.053 
0.050 0.050 

c0. 001 0.093 

5735 McADAM ROAD, MISSISSAUGA, ONTARIO,  CANADA 142 1 N9 T 905 8 9 0  8566 F 905 890 8 5 7 5  W www.psconolyt ico~.com 



ANALYTICAL SERVICES 

HSP ENGINEERING & ENV. SERVICES 
103 Warner Drive 
Long Sault, ON 
KOC 1PO 

Attn: Lena Perry 
Project : 5447 

Page : 6 
Copy: 1 of 2 

Received: 19-Jun-2004 09:32 
PO #: 

Job: 2455766 Status : Final 

Ground Water Samples 

MOUNTAIN MW1 
MOUNTAIN MW2 
MOUNTAIN MW3 
MOUNTAIN MW6S 
MOUNTAIN MW6D 
MOUNTAIN MW7S 
MOUNTAIN MW7D 
MOUNTAIN MW8S 
MOUNTAIN MW8D 
MOUNTAIN MW9S 
MOUNTAIN MW9D 
MOUNTAIN MWlOS 
MOUNTAIN MWlOD 
Sample+Spike (found) 
Sample+Spike (expected) 
Blank 
QC Standard (found) 
QC Standard (expected) 
Repeat MOUNTAIN MW1 

5735 McADAM ROAD, MISSISSAUGA, ONTARIO, CANADA 142 1 N 9  T 905 8 9 0  8566 F 905 8 9 0  8575 w www.psconolyticol.com 



ANALYTICAL SERVICES 

HSP ENGINEERING t ENV. SERVICES 
103 Warner Drive 
Long Sault, ON 
ROC 1PO 

Attn: Lena Perry 
Project : 5447 

Job: 2455766 

As 
ICP/MS 

Sample Id ms/L 

MOUNTAIN MWl <O. 002 
MOUNTAIN MW2 <O .002 
MOUNTAIN MW3 c0. 002 
MOUNTAIN MW6S c0. 002 
MOUNTAIN MW6D c0. 002 
MOUNTAIN MW7 S c0. 002 
MOUNTAIN MW7D c0. 002 
MOUNTAIN MW8S c0. 002 
MOUNTAIN MW8D c0. 002 
MOUNTAIN MW9S c0. 002 
MOUNTAIN MW9D 0.003 
MOUNTAIN MWlOS c0. 002 
MOUNTAIN MWlOD c0. 002 
Sarnple+Spike (found) 0.550 
Sample+Spike (expected) 0.500 
Blank c0. 002 
QC Standard (found) 0.053 
QC Standard (expected) 0.050 
Repeat MOUNTAIN MW1 c0. 002 

Page : 3 
Copy: 1 of 2 

Received: 19-Jun-2004 09:32 
PO #: 

Status: Final 

Ground Water Samples 

co. 0001 
co .0001 
co. 0001 
co. 0001 
co. 0001 
co .0001 
co. 0001 
co. 0001 
co. 0001 
co. 0001 
0.0002 

co .0001 
co. 0001 
0.552 
0.500 

co. 0001 
0.0520 
0.0500 

co. 0001 

<o. 0001 
0.0004 
0.0003 
0.0001 

<0.0001 
0.0006 

co. 0001 
co. 0001 
0.0038 

co. 0001 
0.0015 

co. 0001 
co. 0001 
0.536 
0.500 

<0.0001 
0.0510 
0.0500 

<0.0001 

5735 McADAM ROAD, MISSISSAUGA, ONTARIO, CANADA L 4 Z  lN9 T 905 890 8566 F 905 890 8575 w www.pscanalytical.com 



ANALYTICAL SERVICES 

HSP ENGINEERING & ENV. SERVICES 
103 Warner Drive 
Long Sault, ON 
KOC 1PO 

Attn: Lena Perry 
Project: 5447 

8-Ju1-2004 

Page : 4 
Copy: 1 of 2 

Received: 19-Jun-2004 09:32 
PO #: 

Job: 2455766 Status: Final 

Ground Water Samples 

MOUNTAIN MW1 
MOUNTAIN MW2 
MOUNTAIN MW3 
MOUNTAIN MW6S 
MOUNTAIN MW6D 
MOUNTAIN MW7S 
MOUNTAIN MW7D 
MOUNTAIN MW8S 
MOUNTAIN MW8D 
MOUNTAIN MW9S 
MOUNTAIN MW9D 
MOUNTAIN MWlOS 
MOUNTAIN MWlOD 
Sample+Spike (found) 
Sample+Spike (expected) 
Blank 
QC Standard (found) 
QC Standard (expected) 
Repeat MOUNTAIN MW1 

c0.005 
c0.005 
c0.005 
c0.005 
cO.005 
c0.005 
c0.005 
c0.005 
c0.005 
c0. 005 
c0.005 
c0.005 
c0.005 
0.531 
0.500 

c0.005 
0.050 
0.050 

co. 005 

5735 McADAM ROAD,  MISSISSAUGA, O N T A R I O ,  CANADA L4Z 1 N9 T 905 890 8566 F 905 890 8575 W www.pscanalytical.com 
- - - - - - - - - - - - - -  = = = = =  



ANALYTICAL SERVICES 

HSP ENGINEERING & ENV. SERVICES 
103 Warner Drive 
Long Sault, ON 
KOC 1PO 

Attn: Lena Perry 
Project: 5447 

Page : 1 
Copy: 1 of 2 

Received: 19-Jun-2004 09:32 
PO #: 

Job: 2455766 Status: Final 

Ground Water Samples 

PH Sp. Cond. Alk 4.5 C1- NO3 -N S04= C-Hard. 
SM 4500B SM 2510B SM 2320B SM 4110B SM 4110B SM 4110B SM 2340B 

Sample Id pH Units umhos/crn mcr CaC03/L ms/L mu/L mq/L ms CaC03/L 

MOUNTAIN MW1 
MOUNTAIN MW2 
MOUNTAIN MW3 
MOUNTAIN MW6S 
MOUNTAIN MW6D 
MOUNTAIN MW7S 
MOUNTAIN MW7D 
MOUNTAIN MW8S 
MOUNTAIN MW8D 
MOUNTAIN MW9S 
MOUNTAIN MW9D 
MOUNTAIN MWlOS 
MOUNTAIN MWlOD 
Sarnple+Spike (found) 
Sample+Spike (expected) 
Blank 
QC Standard (found) 
QC Standard (expected) 
Repeat MOUNTAIN MW1 

339.1 
330.3 
349.8 
402.1 
143.7 
509.5 
239.8 
370.5 
533.0 
316.8 
601.5 
340.5 
353.7 
nan 
nan 
1.5 

16.4 
16.6 

338.4 

5735  McADAM ROAD, MISSISSAUGA, ONTARIO, CANADA L4Z 1 N 9  T 905  890  8566  F 905  8 9 0  8575 W www.psconolyticol.com 



ANALYTICAL SERVICES 

HSP ENGINEERING & ENV. SERVICES 
103 Warner Drive 
Long Sault, ON 
KOC 1PO 

Attn: Lena Perry 
Project: 5447 

Page : 2 
Copy: 1 of 2 

Received: 19-Jun-2004 09:32 
PO #: 

Job: 2455766 Status: Final 

Ground Water Samples 

BOD(5) TDS COD DOC TKN NH3 -N Ag A1 
SM 5210B SM 2540C SM 5220D SM 5310C SM 4500B SM 4500H ICP/MS ICP/MS 

Sam~le Id ma/L mq/L ms/L ms/L ms/L mq/L ms/L mq/L 

MOUNTAIN MW1 
MOUNTAIN Mw2 
MOUNTAIN MW3 
MOUNTAIN MW6S 
MOUNTAIN MW6D 
MOUNTAIN MW7S 
MOUNTAIN Mw7D 
MOUNTAIN MW8S 
MOUNTAIN MW8D 
MOUNTAIN MW9S 
MOUNTAIN MW9D 
MOUNTAIN MWlOS 
MOUNTAIN MWlOD 
Sample+Spike (found) 
Sample+Spike (expected) 
Blank 
QC Standard (found) 
QC Standard (expected) 
Repeat MOUNTAIN MW1 

5735 McADAM ROAD, MISSISSAUGA, ONTARIO, CANADA L4Z 1 N9 T 905 890 8566 F 905 890  8575 W www~pscana~ytica~.com 



ANALYTICAL SERVICES 

HSP ENGINEERING & ENV. SERVICES 
103 Warner Drive 
Long Sault, ON 
KOC 1PO 

Attn: Lena Perry 
Project: 5447 

Received: 

Page : 7 
Copy: 1 of 2 

Job: 2461858 Status: 

All work recorded herein has been done in accordance with normal 
professional standards using accepted testing methodologies and QA/QC 
procedures. PSC Analytical is limited in liability to the actual cost 
of the pertinent analyses done unless otherwise agreed upon by 
contractual arrangement. Your samples will be retained by PSC 
Analytical for a period of 30 days following reporting or as per 
specific contractual arrangements. 
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APPENDIX 4.0 

HYDRAULIC CONDUCTIVITY AND 
GROUNDWATER FLOW VELOCITY 

CALCULATIONS 

Township ofNorth Dundas HSP Project No. 5447 
2004 Annual Monitoring Report Mountain Landfill March 2005 



Hydraulic Conductivity and 
Groundwater Flow Velocity Calculations 

I Hydraulic Conductivity (K) 
~ = ? l n  (L,/R)/~L,T, 

Groundwater Flow Velocity (V) 
V=Ki/n, 

I Calculated hydraulic gradient ( i ) = 0.007 meterslmeter (November 2004 data 
for shallow wells) 

For limestone, effective porosity (n, ) = 0.05 

I *time calculated from pumping test 

I Well 

I 
10s 
1 OD 
9s 
9D 

K 
cmlsec 

1.47E-03 
9.21 E-04 

>4.21 E-03 
1.67E-06 

I 

r 
(m) 
0.0508 
0.0508 
0.0508 
0.0508 

V 
cmlsec 
2.06E-04 

>5.89E-04 

7.34E-07 

V 
mlyear 

65.01 

>185.80 

8 D 

Le 
(m) 

6.1 
14.3 
5.9 
13 

0.0508 

R 
(m) 
0.1524 
0.1524 
0.1524 
0.1524 

To * 
(seconds) 

53 
44.5 
e l 9  

26446 
13.2 0.1524 59436 


