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EXECUTIVE SUMMARY 

Conestoga-Rovers & Associates (CRA) was retained by the Newfoundland and 
Labrador Department of Environment and Conservation (ENVC) to complete the 
2014/2015 monitoring and maintenance program at the Come By Chance Secure 
Landfill (Site) located on Refinery Road in Come By Chance, Newfoundland and 
Labrador (NL) as shown on Figure 1.  Site visits and field activities were completed in 
accordance with the ENVC Tier I schedule as outlined in the June 2012 Operations, 
Maintenance , and Monitoring (OMM) Manual. 
 
The Come By Chance Secure Landfill covers an area of approximately 19,778 square 
metres (m2) located approximately 2.5 km west of the Trans Canada Highway and 
approximately 4 km south of the Town of Come By Chance, Newfoundland and 
Labrador (NL).  The landfill was constructed between 1994 and 1996 to facilitate the 
clean-up of hazardous waste associated with the Come By Chance Oil Refinery. 
Leachate containment is achieved through the use of a redundant liner system 
consisting of independent primary and secondary liners as well as a drainage pipe 
system to manage excess fluid and provide a means for leachate discharge.  A 
groundwater drainage system (GWDS) was installed in March 2009 starting at the east 
side of the landfill and is graded at one percent toward the northeast corner, then along 
the north side, and eventually discharging beyond the gravel road west of the Site. 
 
The work completed by CRA during the 2014/15 monitoring and maintenance program 
generally involved sampling of the primary and secondary leachate collection valve 
chambers in advance of pumping down the chambers by discharging to a nearby ditch, 
groundwater and surface water sampling, landfill cover inspection, groundwater 
drainage system inspection, and clean-out inspection with cleaning (if required). 
 
The 2014/15 Site sampling event was conducted in November 2014 with the leachate 
pumping event completed in December 2014.  A summary of the 2014/15 monitoring 
and maintenance program is provided below along with recommendations for future 
work. 
 

E.1 SAMPLING SCHEDULE 

In accordance with the OMM Manual, CRA recommend that future leachate sampling 
continue to be conducted using the Tier I schedule (once per year) since leachate 
elevations were measured at less than 0.6 metres below the top of the valve chambers for 
the PLCS and SLCS again during the 2014 Site visits. 
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Monitoring and Maintenance Schedule:  In accordance with the OMM Manual, CRA 
continue to recommend that groundwater, surface water, and leachate sampling be 
conducted using the Tier I schedule (once per year) since leachate elevations were 
measured at less than 0.6 metres below the top of the valve chambers for the PLCS and 
SLCS in 2014.  In addition, the continued maintenance and inspection program for the 
landfill cover and groundwater drainage system clean-outs should be scheduled to 
coincide with the sampling program. 
 

E.2 GROUNDWATER 

In general, benzene, toluene, ethylbenzene, xylene (BTEX), modified total petroleum 
hydrocarbons (mTPH), polycyclic aromatic hydrocarbons (PAHs), polychlorinated 
biphenyls (PCBs), volatile organic compounds (VOCs), general chemistry, and metals 
analytical data show groundwater conditions to be of better quality compared to 
leachate analytical data with the exception of two metals exceedances (cadmium and 
zinc) at one monitor well located downgradient from the landfill; therefore, it does not 
appear that groundwater is being influenced by leachate from the secure landfill.  Based 
on static groundwater levels measured during the 2014 Site visit, it also appears that 
groundwater infiltration may still be occurring at the northeastern area of the Site. 
 

E.3 SURFACE WATER 

In general, the BTEX/mTPH, PAH, PCB, VOC, and general chemistry analytical data 
show surface water conditions as dramatically distinct in comparison to the leachate 
analytical data.  Three metals (aluminum, copper, and iron) reported exceedances in the 
upgradient surface water sample and one metal (aluminum) reported an exceedance in 
the downgradient surface water sample.  The leachate analytical data did not report 
exceedances for any metals, and iron concentrations in the leachate were approximately 
half that of the surface water samples.  Based on this information, it does not appear that 
leachate is seeping from the landfill liners into the downgradient surface water; 
therefore, the secure landfill liners appear to be performing in accordance with their 
original intent of acting as a barrier between leachate accumulations within the landfill 
and surface water in the surrounding area. 
 

E.4 LEACHATE  

In accordance with the OMM, both pumping events consisted of two Site visits so that a 
desired flow rate of 15 L/min could be achieved on two successive days.  During the 
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Site visit for leachate pumping in December 2014, it was observed that the PLCS and 
SLCS valves were permanently in the open position with the discharge hose no longer 
connected to the PLCS valve.  CRA determined in-flow rates by pumping down each 
valve chamber, measuring the change in head over a fixed period of time, then 
calculating in-flow.  It was also noted that leachate elevations in the PLCS and SLCS for 
two consecutive Site visits were less than 0.6 metres below the top of the valve 
chambers. 
 
A review of the current and historical leachate pumping volumes from the PLCS and 
SLCS valve chambers demonstrates that pumped leachate volumes have decreased since 
the installation of the groundwater drainage system.  A comparison of the average 
pumped leachate volumes from the PLCS prior to and following installation of the 
groundwater drainage system shows a decrease of approximately 10 percent. In 
addition, a comparison of the average pumped leachate volumes from the SLCS prior to 
and following installation of the groundwater drainage system shows a decrease of 
approximately 58 percent.  Consequently, it appears the groundwater drainage system 
has contributed to the reduction of volumes of pumped leachate from the PLCS and 
SLCS; however, significant volumes of leachate are still present within the two liners 
that require pumping on a regular basis. 
 

E.5 LANDFILL COVER  

The landfill cover inspection was conducted in November 2014, that indicated minor 
maintenance is required.  The only issue of concern related to the cutting of vegetation, 
typically alders, which have reached 1.5 metres in height, considerably more than the 
OMM recommended height restriction of 0.3 metres. Meadow vole activity from 
tunneling and nesting was previously noted in numerous locations on the landfill cover 
during the 2012 inspection, and was again noted during the 2014 inspection; however, 
meadow voles typically limit their habitat to less than 300 mm from surface. 
 
Upon reviewing the results of the elevation control survey, it was noted the elevation 
control points decreased by an average of 3 millimetres between the original elevations 
surveyed in August 2010 and the recent survey completed in 2014.  Based on this 
information, the difference in elevation of the control points indicate that very limited 
and insignificant settlement is occurring at the landfill cover, which in turn indicates the 
contents of the landfill are not settling. 
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E.6 GROUNDWATER DRAINAGE SYSTEM 

Four GWDS clean-outs were previously installed as part of the original system 
construction; visual inspections confirmed that water was not present except for a small 
amount of standing water at clean out location 4 during the November 2014 Site visit.  
The standing water was no longer present during the December 2014 Site visit.  The 
discharge location, previously located on the west side of the gravel service road, was 
excavated and reconstructed at the roadside embankment as part of redevelopment of 
the area, which was related to the construction of a new asphalt plant (J-1 Contracting) 
prior to the August 2013 Site visit.  A new rodent screen was installed on the discharge 
pipe during the October 2013 Site visit; however, it was no longer present during the 
November 2014 Site visit.  A very low flow of water was observed from the discharge of 
the GWDS. 
 
Debris or blockages were not present in any of the clean-outs during the Site visit and 
combined with the water flow from the downgradient discharge, it was determined the 
GWDS was functioning properly and cleaning was not required. 
 

E.7 RECOMMENDATIONS 

Based on the findings of the 2014/15 monitoring and maintenance program along with 
data from previous monitoring programs, the following recommendations are offered 
for consideration by ENVC: 
 
Monitoring and Maintenance Schedule: The leachate quality is continually reporting 
BTEX/TPH, PAH, PCB, general chemistry, and metals concentrations at levels that 
would not affect the surrounding environment, most notably groundwater and surface 
water.  In addition, the landfill was constructed approximately 20 years ago and based 
on the historical analytical data reviewed in this report, it appears that leachate has 
reached a steady-state condition.  Furthermore, groundwater infiltration has been 
evident for many years and has acted as a flushing mechanism for any contaminants 
that may have been present, although elevated levels of contaminants have not 
historically been identified.  Therefore, CRA recommend that further monitoring of the 
landfill and pumping out of the PLCS and SLCS are not required on an annual basis; 
however, annual inspections should be continued to ensure the landfill cover system is 
not compromised by erosion. CRA understands that ENVC would prefer to continue 
monitoring activities at the landfill as a matter of due diligence; therefore, CRA 
recommend that monitoring and leachate pumping schedule should be amended to 
every 2 years. 
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Vegetation Control: CRA recommend that all vegetation on the landfill cover that 
measures over 0.3 metres in height should be trimmed.   
 
In addition, it was noted that access to two monitor wells (MW93-1 and MW93-1A) was 
somewhat difficult due to the excessive vegetative growth in the area with alders 
reaching heights of 1.8 metres.  CRA recommend that alders be trimmed in this location 
to better facilitate future field programs (i.e. the transport of field equipment such as 
water level meters, coolers, sample jars, etc.).  This work can be completed in 
conjunction with vegetation control on the landfill cover. 
 
Animal Control: CRA recommend that a new rodent screen be installed at the discharge 
location. 
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1.0 INTRODUCTION 

Conestoga-Rovers & Associates (CRA) was retained by the Newfoundland and 
Labrador Department of Environment and Conservation (ENVC) to complete the 
2014/2015 Monitoring and Maintenance Program at the Come By Chance Secure 
Landfill (Site) located on Refinery Road in Come By Chance, Newfoundland and 
Labrador (NL) as shown on Figure 1.  Site visits and field activities were completed in 
accordance with the ENVC Tier I schedule as outlined in the June 2012 Operations, 
Maintenance, and Monitoring (OMM) Manual. 
 
The work generally involved sampling of the primary and secondary leachate collection 
valve chambers in advance of pumping down the chambers by discharging to a nearby 
ditch, groundwater and surface water sampling, landfill cover inspection, and 
groundwater drainage system inspection, and clean-out inspection with cleaning (if 
required). 
 
The 2014/15 Site sampling event was conducted in November 2014 with the leachate 
pumping event completed in December 2015. 
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2.0 SITE DESCRIPTION 

The Come By Chance Secure Landfill covers an area of approximately 19,778 square 
metres (m2) located approximately 2.5 km west of the Trans Canada Highway and 
approximately 4 km south of the Town of Come By Chance (Town), NL.  The landfill 
was constructed between 1994 and 1996 to facilitate the clean-up of hazardous waste 
associated with the Come By Chance Oil Refinery.  Leachate containment is achieved 
through the use of a redundant liner system consisting of independent primary and 
secondary liners as well as a drainage pipe system to manage excess fluid and provide a 
means for leachate discharge. 
 
A groundwater drainage system was installed in March 2009 starting at the east side of 
the landfill and is graded at one percent toward the northeast corner, then along the 
north side, and eventually discharging beyond the gravel road west of the Site.  The 
system consists of 140 metres of perforated PVC pipe, 150 mm in diameter, installed in a 
trench of washed crushed stone measuring approximately 600 mm x 600 mm wrapped 
in filter fabric and 110 metres of corrugated steel pipe, 200 mm in diameter. 
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3.0 METHODOLOGY 

3.1 GROUNDWATER SAMPLING 

On November 25, 2014, static water levels were measured using an electronic 
product/water interface probe at the on-Site monitor wells (Table 1).  The monitor wells 
were then developed, allowed to recover, and sampled using dedicated, disposable 
bailers.  Seven groundwater samples were collected from the on-Site monitor wells 
during the sampling event, including one field duplicate.  Note that two monitor well 
locations (MW93-1 and MW93-2) were surrounded with very high vegetative growth in 
the area; alders were still noted to reach a height of approximately 1.8 metres. 
 
All groundwater samples collected from the six existing monitor wells (MW93-1, 
MW93-1A, MW93-2, MW93-2A, MW10-1, and MW10-1A), plus a field duplicate 
(DUP-07) of MW10-1,  were submitted for analysis of benzene, toluene, ethylbenzene, 
xylene (BTEX), modified total petroleum hydrocarbons (mTPH), polycyclic aromatic 
hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), volatile organic compounds 
(VOCs), general chemistry, and metals.  Groundwater samples were submitted to 
Maxxam Analytics Inc. (Maxxam) in Bedford, Nova Scotia (NS) for analysis except 
BTEX/mTPH samples that were submitted to Maxxam in St. John’s, NL. 
 

3.2 SURFACE WATER SAMPLING 

Surface water sampling was intended to demonstrate background analyte 
concentrations from the upgradient sample location (SURFACE UP) and assess potential 
leachate infiltration into surface water by sampling downgradient (SURFACE DOWN). 
The previous SURFACE DOWN location was destroyed as a result of an industrial 
development with an asphalt plant; therefore, a new SURFACE DOWN location was 
selected and sampled since November 2012.  The surface water locations are located 
southeast of the fenced area and upstream (SURFACE UP) along with one southwest of 
the Site beyond the gravel road and downstream (SURFACE DOWN), both of which 
were submitted for analysis of BTEX/mTPH, PAHs, PCBs, VOCs, general chemistry, 
and metals that included hexavalent and total chromium.  All surface water samples 
were submitted to Maxxam in Bedford, NS for analysis except BTEX/mTPH samples 
that were submitted to Maxxam in St. John’s, NL.  GPS co-ordinates using NAD27 (UTM 
Zone 21) geo-reference were also recorded for the two surface water sample locations 
(Table 2), which are shown on Figure 2. 
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3.3 LEACHATE SAMPLING AND PUMPING 

CRA collected leachate samples on November 25, 2014 from the primary and secondary 
containment leachate systems (PLCS and SLCS, respectively) along with a field 
duplicate (DUP-08) of PLCS for BTEX/mTPH, PAHs, PCBs, VOCs, general chemistry, 
metals, and toxicity.  All leachate samples were submitted to Maxxam in Bedford, NS for 
analysis except BTEX/mTPH samples that were submitted to Maxxam in St. John’s, NL; 
toxicity samples were submitted to Petroforma Labortories (Petroforma) in St. John’s, 
NL.  Note that all laboratories are CALA certified for the respective analyses that were 
completed.  GPS co-ordinates using NAD27 (UTM Zone 21) geo-reference were 
confirmed for the two leachate collection system valve chamber sample locations 
(Table 2), which are shown on Figure 2.  Field data recorded prior to and during the 
PLCS and SLCS leachate discharge events are presented in Tables 3 and 4, respectively. 
 
Leachate analytical data was required to determine if pumping down the PLCS and 
SLCS valve chambers and discharging into a nearby ditch was permitted under the 
Provincial Environmental Control Water and Sewer Regulations, Schedule A (2003) for 
the respective comparison criteria, where available. The tabulated analytical results from 
the sampling event were presented to ENVC for review and approval.  Since the 
drainage ditch location planned for leachate discharge is within the Town boundaries, 
approval was also requested from the Town prior to discharging leachate from both 
collection systems into the nearby ditch. 
 

3.4 LANDFILL COVER INSPECTION AND ELEVATION CONTROL 

A landfill cover visual inspection was completed during the Site visit in November 2014 
along with a detailed inspection documented in Table 5 in accordance with the OMM 
Manual (Refer to Photographs 1 and 7 of Appendix A).  The comprehensive landfill 
cover inspection conducted in November 2014 assessed the following: 

 
• Height of vegetation • Condition of lateral drains 
• Condition of landfill vents • Evidence or erosion/animal 
• Condition of slopes burrows 

 
The ability to accurately measure potential settlement of the landfill cover was recently 
incorporated into the landfill surface with the installation of concrete elevation control 
points that were established at four locations on the landfill cover in 2010.  GPS 
co-ordinates using NAD27 (UTM Zone 21) geo-reference were available for the four 
elevation control points and landfill vent locations (Table 2), which are shown on 
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Figure 2.  In addition, results of the elevational control point survey are presented in 
Table 6. 
 

3.5 GROUNDWATER DRAINAGE SYSTEM 

Historically, large volumes of leachate from the SLCS were required to be pumped 
during each Site visit, which was previously suspect to be a result of groundwater 
infiltration into the secondary liner.  Consequently, a Groundwater Drainage System 
(GWDS) was installed in 2009 outside the fenced area of the secure landfill along the 
eastern and northern boundaries at an elevation that was anticipated to intercept 
groundwater and divert it through the drainage system. 
 
A visual inspection of the groundwater drainage system was conducted during the 
November 2014 Site visit to determine if cleaning was required and/or if groundwater 
was present in the clean-out locations.  GPS co-ordinates using NAD27 (UTM Zone 21) 
geo-reference were available for the four clean-out locations (Table 2), which are shown 
on Figure 2.  Following construction of an asphalt plant on the western side of the gravel 
road beyond the secure landfill, the original discharge location for the GWDS was 
destroyed and relocated to an area immediately adjacent to the gravel road.  Refer to 
Photographs 2 to 5 and 10 of Appendix A showing a typical clean-out location during 
the November 2014 Site visit and the new discharge location.  A new rodent screen was 
installed on the discharge pipe during the October 2013 Site visit; however, it was no 
longer present during the November 2014 Site visit (Refer to Photograph 10 of 
Appendix A). 
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4.0 GUIDELINE FRAMEWORK 

4.1 GROUNDWATER 

As specified in the OMM Manual, petroleum hydrocarbon compound concentrations 
(BTEX/TPH) in groundwater were assessed in relation to the Atlantic Risk-Based 
Corrective Action (RBCA) Version 3.0 (updated July 2012) Tier I Risk-Based Screening 
Levels (RBSLs) for a commercial property with non-potable groundwater and 
coarse-grained soil. 
 
PAH, PCB, VOC, metals, and general chemistry concentrations in groundwater were 
assessed in relation to the Ontario Ministry of the Environment (MOE) "Soil, Ground 
Water, and Sediment Standards for Use Under Part XV.1 of the Environmental 
Protection Act" dated April 15, 2011, Table 3: Full Depth Generic Site Condition 
Standards in a Non-Potable Ground Water Condition. 
 

4.2 SURFACE WATER 

BTEX/TPH in groundwater were assessed in relation to the RBCA Version 3.0 
(July 2012) Tier I Ecological Screening Levels (ESLs), which were released one month 
after the OMM Manual. 
 
As specified in the OMM Manual, PAH, VOC, metals (including trivalent and 
hexavalent chromium), and general chemistry concentrations in surface water were 
evaluated in relation to the Canadian Council of Ministers of the Environment (CCME) 
Canadian Water Quality Guidelines (CWQGs) for the Protection of Aquatic Life 
(Freshwater or FAL). The FAL were from the Canadian Environmental Quality 
Guidelines (Update 7.0, September 2007).  
 

4.3 LEACHATE 

As specified in the OMM Manual, leachate was assessed in relation to the 
Newfoundland and Labrador Regulation 65/03, Environmental Control Water and 
Sewage Regulations, 2003, Schedule "A", under the Water Resources Act (Filed May 23, 
2003) (referred to as Schedule "A" of the ENVC Regulations); and the CCME CWQGs for 
the Protection of FAL, updated 2007. 
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5.0 ANALYTICAL RESULTS 

5.1 GROUNDWATER 

Groundwater analytical results for BTEX/mTPH, PAHs, PCBs, VOCs, general 
chemistry, and metals are presented in Tables 7 to 12, respectively.  Sample locations are 
shown on Figure 2 and Laboratory Certificates of Analyses are included as Appendix B.  
Additional discussion is presented in Section 6.1 regarding the groundwater analytical 
results. 
 

5.1.1 BTEX/mTPH IN GROUNDWATER 

Laboratory analytical results for BTEX/mTPH from the six groundwater samples 
(MW93-1, MW93-1A, MW93-2, MW93-2A, MW10-1, and MW10-1A) are presented in 
Table 7, all of which reported BTEX/mTPH concentrations as non-detectable and below 
the applicable guidelines. 
 
One field duplicate (DUP-07) was also collected from MW10-1 during the 
November 2014 sampling event, which reported BTEX/mTPH concentrations consistent 
with the original sample results. 
 

5.1.2 PAHs IN GROUNDWATER 

Laboratory analytical results for PAHs from the six groundwater samples (MW93-1, 
MW93-1A, MW93-2, MW93-2A, MW10-1, and MW10-1A) are presented in Table 8, all of 
which reported PAH concentrations as non-detectable and below the applicable 
guidelines. 
 
In addition, one field duplicate (DUP-07) was also collected from MW10-1 that reported 
PAH concentrations consistent with the original sample results. 
 

5.1.3 PCBs IN GROUNDWATER 

Laboratory analytical results for PCBs from the six groundwater samples (MW93-1, 
MW93-1A, MW93-2, MW93-2A, MW10-1, and MW10-1A) are presented in Table 9, all of 
which reported PCB concentrations as non-detectable and below the applicable 
guidelines. 
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In addition, one field duplicate (DUP-07) was collected from MW10-1 that also reported 
PCB concentrations consistent with the original sample results. 
 

5.1.4 VOCs IN GROUNDWATER 

Laboratory analytical results for VOCs from the six groundwater samples (MW93-1, 
MW93-1A, MW93-2, MW93-2A, MW10-1, and MW10-1A) are presented in Table 10, all 
of which reported VOC concentrations as non-detectable or below the applicable 
guidelines. 
 
In addition, one field duplicate (DUP-07) was collected from MW10-1 that also reported 
VOC concentrations consistent with the original sample results. 
 

5.1.5 GENERAL CHEMISTRY IN GROUNDWATER  

Laboratory analytical results for general chemistry from the six groundwater samples 
(MW93-1, MW93-1A, MW93-2, MW93-2A, MW10-1, and MW10-1A) are presented in 
Table 11, all of which reported general chemistry concentrations as non-detectable or 
within the applicable guidelines.  
 
In addition, one field duplicate (DUP-07) was collected from MW10-1 that also reported 
general chemistry concentrations consistent with the original sample results. 
 

5.1.6 METALS IN GROUNDWATER 

Laboratory analytical results for metals from the six groundwater samples (MW93-1, 
MW93-1A, MW93-2, MW93-2A, MW10-1, and MW10-1A) are presented in Table 12, all 
of which reported metals concentrations as non-detectable or below the applicable 
guidelines except cadmium and zinc in groundwater sample MW93-2A, which exceeded 
the applicable guidelines. 
 
In addition, one field duplicate (DUP-07) was collected from MW10-1 that also reported 
metals concentrations consistent with the original sample results. 
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5.2 SURFACE WATER 

Surface water analytical results for BTEX/mTPH, PAHs, PCBs, VOCs, general 
chemistry, and metals that included hexavalent chromium were compared to applicable 
guidelines are shown in Tables 13 to 18, respectively.  Sample locations are shown on 
Figure 2 and Laboratory Certificates of Analyses are included as Appendix B.  
Additional discussion is presented in Section 6.2 regarding the surface water analytical 
results. 
 

5.2.1 BTEX/mTPH IN SURFACE WATER 

Laboratory analytical results for BTEX/mTPH from the two surface water samples 
(SURFACE-UP and SURFACE-DOWN) collected in November 2014 are presented in 
Table 13, both of which reported BTEX/mTPH concentrations as non-detectable and 
below the applicable guidelines. 
 

5.2.2 PAHs IN SURFACE WATER 

Laboratory analytical results for PAHs from the two surface water samples 
(SURFACE-UP and SURFACE-DOWN) collected in November 2014 are presented in 
Table 14, both of which reported PAH concentrations as non-detectable and below the 
applicable guidelines. 
 

5.2.3 PCBs IN SURFACE WATER 

Laboratory analytical results for PCBs from the two surface water samples 
(SURFACE-UP and SURFACE-DOWN) collected in November 2014 are presented in 
Table 15, all of which reported PCB concentrations as non-detectable.  Note that CCME 
CWQGs (FAL) does not specify a criterion for PCBs in surface water. 
 

5.2.4 VOCs IN SURFACE WATER 

Laboratory analytical results for VOCs from the two surface water samples 
(SURFACE-UP and SURFACE-DOWN) collected in November 2014 are presented in 
Table 16, both of which reported VOC concentrations as non-detectable and within the 
applicable guidelines. 
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5.2.5 GENERAL CHEMISTRY IN SURFACE WATER  

Laboratory analytical results for general chemistry from the two surface water samples 
(SURFACE-UP and SURFACE-DOWN) collected in November 2014 are presented in 
Table 17, both of which reported general chemistry concentrations as non-detectable or 
within the applicable guidelines. 
 

5.2.6 METALS IN SURFACE WATER 

Laboratory analytical results for metals from two surface water samples (SURFACE-UP 
and SURFACE-DOWN) collected in November 2014 are presented in Table 18, both of 
which reported metals concentrations as non-detectable or below the applicable 
guidelines except exceedances at both locations for aluminium, and exceedances for 
copper and iron at the upgradient sample loaction. 
 
The upgradient sample collected in November 2014 reported iron exceedances at 
concentrations very similar to the downgradient sample, which did not report an 
exceedance as the reported iron concentration was equal to the criterion.  The summary 
table below demonstrates the difference in concentrations between the upgradient 
reference sample and the downgradient sample. 
 

Summary Table of Upgradient vs. Downgradient Surface Water Sample 

Exceedances – November 2012 

Analyte 

Upgradient 

Concentration 

(µg/L) 

Downgradient 

Concentration 

(µg/L) 

Difference 

Iron 310 300 0.97 x 

#.## Exceeds CCME CWQGs 
 
The above-noted exceedances of aluminium were identified in all previous monitoring 
events except August 2009 and August 2013.  The above-noted exceedances of iron were 
identified in all previous monitoring events except November 2014 in the downgradient 
sample location, and all previous monitoring events except July 2010 in the upgradient 
sample location.  The above-noted exceedances of copper were identified in the 
downstream surface water location in July and December 2010, and September 2011, 
while the November 2014 sampling event reported copper as non detect; however, the 
upgradient sample location reported a copper exceedance for the first time in 
November 2014. 
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5.3 LEACHATE SAMPLING 

Leachate analytical results for BTEX/mTPH, PAHs, PCBs, VOCs, general chemistry, and 
metals are presented in Tables 19 to 24, respectively.  Sample locations are shown on 
Figure 2 and Laboratory Certificates of Analyses are included as Appendix B.  In 
addition, PLCS and SLCS toxicity analytical results for 2014 as reported by Petroforma 
are included as Appendix C.  Further discussion is presented in Section 6.3 regarding the 
leachate analytical results. 
 

5.3.1 BTEX/mTPH IN LEACHATE 

Laboratory analytical results for BTEX/mTPH from the two leachate samples (PLCS and 
SLCS) collected in November 2014 are presented in Table 19, both of which reported 
BTEX/mTPH concentrations as non-detectable.  TPH concentrations were 
non-detectable and below the Schedule A criterion for Provincial Environmental Control 
Water and Sewer regulations.  In addition, BTEX and TPH concentrations were below 
the CCME CWQGs FAL criteria and the Atlantic RBCA Tier I Surface Water Ecological 
Screening Levels for protection of aquatic life. 
 
In addition, one field duplicate (DUP-08) was collected from PLCS that also reported 
BTEX/mTPH concentrations consistent with the original sample results. 
 

5.3.2 PAHs IN LEACHATE 

Laboratory analytical results for PAHs from the two leachate samples (PLCS and SLCS) 
collected in November 2014 are presented in Table 20, both of which reported PAH 
concentrations as very low or non-detectable and below CCME CWQGs (FAL), where 
applicable.  Provincial regulations or guidelines for PAHs do not exist in consideration 
of discharging an effluent into a drainage ditch. 
 
In addition, one field duplicate (DUP-08) was collected from PLCS that also reported 
PAH concentrations consistent with the original sample results. 
 

5.3.3 PCBs IN LEACHATE 

Laboratory analytical results for PCBs from the two leachate samples (PLCS and SLCS) 
collected in November 2014 are presented in Table 21, both of which reported PCB 
concentrations as non-detectable.  Provincial regulations or guidelines for PCBs do not 
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exist in consideration of discharging an effluent into a drainage ditch and the CCME 
CWQGs (FAL) do not specify criteria for PCBs. 
 
In addition, one field duplicate (DUP-08) was collected from PLCS that also reported 
PCB concentrations consistent with the original sample results. 
 

5.3.4 VOCs IN LEACHATE 

Laboratory analytical results for VOCs from the two leachate samples (PLCS and SLCS) 
collected in November 2014 are presented in Table 22, both of which reported VOC 
concentrations as non-detectable.  Provincial regulations or guidelines for VOCs do not 
exist in consideration of discharging an effluent into a drainage ditch. 
 
In addition, one field duplicate (DUP-08) was collected from PLCS that also reported 
VOC concentrations consistent with the original sample results. 
 

5.3.5 GENERAL CHEMISTRY IN LEACHATE  

Laboratory analytical results for general chemistry from the two leachate samples (PLCS 
and SLCS) collected in November 2014 are presented in Table 23, both of which reported 
general chemistry concentrations as non-detectable or within the applicable guidelines. 
 
In addition, one field duplicate (DUP-08) was collected from PLCS that also reported 
general chemistry concentrations consistent with the original sample results. 
 

5.3.6 METALS IN LEACHATE 

Laboratory analytical results for metals from the two leachate samples (PLCS and SLCS) 
collected during the November 2014 sampling event are presented in Table 24, both of 
which reported metals concentrations as non-detectable or below the Provincial 
regulations.  
 
In addition, one field duplicate (DUP-08) was collected from PLCS that also reported 
metals concentrations consistent with the original sample results. 
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5.3.7 TOXICITY IN LEACHATE  

Leachate samples from the PLCS and SLCS were also submitted for toxicity analysis, 
which concluded the effluent from the PLCS and SLCS were non-toxic to rainbow trout 
with zero mortality for both samples after 96 hours. 



 
  
 

084308 (6) 14 CONESTOGA-ROVERS & ASSOCIATES 

6.0 DISCUSSION 

6.1 GROUNDWATER 

A review of groundwater analytical data from the November 2014 sampling event was 
compared to leachate analytical data collected from the PLCS and SLCS to determine if 
leachate appeared to be impacting groundwater.  In general, BTEX/mTPH, PAH, PCB, 
VOC, general chemistry, and metals analytical data show groundwater conditions to be 
of better quality compared to leachate analytical data, with the exception of two metals 
exceedances (cadmium and zinc) at one monitor well (MW93-2A) located downgradient 
from the landfill; however, it does not appear that groundwater is being influenced by 
leachate from the secure landfill.  Groundwater data that includes previous monitoring 
programs from 2008 to 2013 is included in Appendix D. 
 
Based on static groundwater levels measured during the 2014 Site visit, groundwater 
was confirmed to flow in a southwesterly direction toward Come By Chance Cove.  In 
addition, static groundwater elevations in 2014 from the three sets of monitor wells and 
two surface water sample locations were compared to the PLCS and SLCS leachate 
elevations in the valve chambers.  The groundwater elevations at MW93-1 and 
MW93-1A were measured at approximately 0.23 and 0.47 metres above the leachate 
elevation at the SLCS valve chamber, respectively.  In comparison, groundwater 
elevations at MW93-2, MW93-2A, MW10-1, and MW10-1A measured approximately 
1.32 to 2.20 metres below the leachate elevation at the SLCS valve chamber. 
 

6.2 SURFACE WATER 

A review of the downgradient surface water analytical data from the November 2014 
sampling event was compared to leachate analytical data to determine if leachate may 
be impacting the surface water.  In general, the BTEX/mTPH, PAH, PCB, VOC, and 
general chemistry analytical data show surface water conditions as dramatically distinct 
in comparison to the leachate analytical data.  Three metals (aluminum, copper, and 
iron) reported exceedances in the upgradient surface water sample and one metal 
(aluminum) reported an exceedance in the downgradient surface water sample.  The 
leachate analytical data did not report exceedances for any metals, and iron 
concentrations in the leachate were approximately half that of the surface water samples. 
Surface water data that includes previous monitoring programs from 2008 to 2013 is 
included in Appendix D.  Based on this information, it does not appear that leachate is 
seeping from the landfill liners into the downgradient surface water; therefore, the 
secure landfill liners appear to be performing in accordance with their original intent of 
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acting as a barrier between leachate accumulations within the landfill and surface water 
in the surrounding area. 
 

6.3 LEACHATE 

Prior to pumping and discharging leachate from the PLCS and SLCS, all analytical 
parameters were reviewed for compliance with Schedule A.  In addition, copies of the 
results were submitted to ENVC and the Town for approval prior to the pumping event.  
On December 4 and 15, 2014, approvals for discharge were received from ENVC and the 
Town, respectively.  In accordance with the OMM Manual, the pumping event consisted 
of two Site visits so that a desired flow rate of 15 L/min was achieved on two successive 
days. 
 
During the initial leachate pumping event in December 17, 2014, it was observed that the 
PLCS and SLCS valves were in the open position with the discharge hose no longer 
connected to the PLCS valve.  CRA determined in-flow rates by pumping down each 
valve chamber, measuring the change in head over a fixed period of time, then 
calculated in-flow rates.  Maintaining these valves in the open position does not create 
any integrity issues for containment as the hydraulic head in the two leachate valve 
chambers has not historically risen above the ground surface. 
 

6.3.1 DECEMBER 2014 LEACHATE PUMPING EVENT 

CRA returned to the Site on December 17, 2014 to initiate the leachate collection system 
pumping program.  Approximately 18,331 Litres (L) were pumped from the PLCS valve 
chamber with a final measured in-flow rate of 14.4  L/min while approximately 15,592 L 
were pumped from the SLCS valve chamber with a final measured in-flow rate of 
11.5 L/min.  The desired in-flow rate of 15 L/min was achieved for the PLCS and SLCS 
during the initial pumping event. 
 
CRA completed the subsequent leachate collection system pumping program on 
December 18, 2014.  Approximately 4,693 L were pumped from the PLCS valve chamber 
with a final measured in-flow rate of 7.2 L/min while approximately 2,902 L were 
pumped from the SLCS valve chamber with a final measured in-flow rate of 3.7 L/min. 



 
  
 

084308 (6) 16 CONESTOGA-ROVERS & ASSOCIATES 

6.3.2 LEACHATE PUMPING EVALUATION 

Volumes of leachate pumped and discharged from the PLCS and SLCS were compared 
to previous pumped volumes.  A summary of leachate pumping from November 2000 to 
December 2014 is presented in the table below. 
 

Summary of Leachate Pumping Volumes (Litres) 

Year Month PLCS SLCS 

2000 November 13,000 70,000 

2003 November 15,000 56,000 

2004 August NA 45,000 

2004 September 15,500 83,000 

2004 October NA 32,000 

2006 October NA 68,000 

2007 February 6,000 63,000 

2007 July NA 103,000 

2008 November NA 74,000 

Average Pre GWDS ~12,500 ~66,000 

2009 August 3,406 19,475 

2009 December 4,542 30,699 

2010 February 3,406 21,350 

2010 August 12,100 35,200 

2011 January 8,600 30,200 

2012 November 12,200 24,900 

2013 October 22,700 42,500 

2014 December 23,024 18,494 

Average Post GWDS ~11,200 ~27,800 

GWDS: Groundwater drainage system installed in March 2009 
NA: No leachate present / Not available 

 
A review of the current and historical leachate pumping volumes from the PLCS and 
SLCS valve chambers demonstrates that pumped leachate volumes have decreased since 
the installation of the GWDS.  A comparison of the average pumped leachate volumes 
from the PLCS prior to and following installation of the GWDS shows a decrease of 
approximately 10 percent.  In addition, a comparison of the average pumped leachate 
volumes from the SLCS prior to and following installation of the GWDS shows a 
decrease of approximately 58 percent.  Consequently, the GWDS appears to contribute 
to reduce volumes of pumped leachate from the PLCS and SLCS; however, significant 
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volumes of leachate are still present within the two liners that require pumping on a 
regular basis (Refer to Photograph 11 of Appendix A). 
 

6.4 LANDFILL COVER INSPECTION 

A landfill cover inspection was conducted on November 25, 2014.  Notable items 
resulting from the landfill cover inspection are outlined below: 
 
• Vegetation height reaching 1.5 metres, typically alders, which exceeds the OMM 

requirement of maximum vegetation height of 0.3 metres. 
• Landfill vents in good condition and not obstructed. 
• No evidence of erosion or large animal burrows on the landfill cover. 
• Meadow vole activity from tunneling and nesting was previously noted in 

numerous locations on the landfill cover during the 2012 inspection and was again 
noted during the 2014 inspection. 

• Slopes in good condition and covered with vegetation with no signs of erosion. 
• Lateral drains dry with occasional areas of standing water. 
 
Landfill cover inspection data from previous monitoring programs is included in 
Appendix D. 
 
Upon reviewing the results of the elevation control survey, it was noted the elevation 
control points increased slightly in elevation by an average of 3 millimetres between the 
original elevations surveyed in August 2010 and the recent survey completed in 
December 2014.  Based on this information, the difference in elevation of the control 
points indicate that very limited and insignificant settlement is occurring at the landfill 
cover, which in turn indicates the contents of the landfill are not settling.  
 

6.5 GROUNDWATER DRAINAGE SYSTEM 

Four GWDS clean-outs were previously installed as part of the original system 
construction; visual inspections confirmed that water was not present except for a small 
amount of standing water at clean out location 4 during the November 2014 Site visit.  
The standing water was no longer present during the December 2014 Site visit.  The 
discharge location, previously located on the west side of the gravel service road, was 
excavated and reconstructed at the roadside embankment as part of redevelopment of 
the area, which was related to the construction of a new asphalt plant (J-1 Contracting) 
prior to the August 2013 Site visit.  A new rodent screen was installed on the discharge 
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pipe during the October 2013 Site visit; however, it was no longer present during the 
November 2014 Site visit (Refer to Photograph 10 of Appendix A).  A very low flow of 
water was observed from the discharge of the GWDS. 
 
Debris or blockages were not present in any of the clean-outs during the Site visit and 
combined with the water flow from the downgradient discharge, it was determined the 
GWDS was functioning properly and cleaning was not required. 
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7.0 SUMMARY AND RECOMMENDATIONS 

Conestoga-Rovers & Associates (CRA) was retained by the Newfoundland and 
Labrador Department of Environment and Conservation (ENVC) to complete the 
2014/15 monitoring and maintenance program at the Come By Chance Secure Landfill 
(Site) located on Refinery Road in Come By Chance, Newfoundland and Labrador (NL).  
Site visits and field activities were completed in accordance with the ENVC 
2012 Operations and Maintenance Manual (OMM). 
 
The Come By Chance Secure Landfill covers an area of approximately 19,778 square 
metres (m2) located approximately 2.5 km west of the Trans Canada Highway and 
approximately 4 km south of the Town, NL.  The landfill was constructed between 1994 
and 1996 to facilitate the clean-up of hazardous waste associated with the Come By 
Chance Oil Refinery.  Leachate containment is achieved through the use of a redundant 
liner system consisting of independent primary and secondary liners as well as a 
drainage pipe system to manage excess fluid and provide a means for leachate 
discharge. 
 
A groundwater drainage system was installed in March 2009 starting at the east side of 
the landfill and is graded at one percent toward the northeast corner, then along the 
north side, and eventually discharging beyond the gravel road west of the Site. 
 
The work completed by CRA during the 2014/15 monitoring and maintenance program 
involved sampling of the primary and secondary leachate collection valve chambers in 
advance of pumping down the chambers by discharging to a nearby ditch, groundwater 
and surface water sampling, landfill cover inspection, and groundwater drainage system 
inspection, and clean-out repairs (if required). 
 
The Site visit with leachate, groundwater, and surface water sampling was conducted in 
November 2014; the leachate pumping event was completed in December 2014. 
Information regarding the 2014/15 monitoring and maintenance program is 
summarized below in Section 7.1 with recommendations provided in Section 7.2. 
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7.1 2014/15 MONITORING AND MAINTENANCE SUMMARY 

7.1.1 GROUNDWATER 

In general, benzene, toluene, ethylbenzene, xylene (BTEX), modified total petroleum 
hydrocarbons (mTPH), polycyclic aromatic hydrocarbons (PAHs), polychlorinated 
biphenyls (PCBs), volatile organic compounds (VOCs), general chemistry, and metals 
analytical data show groundwater conditions to be of better quality compared to 
leachate analytical data with the exception of two metals exceedances (cadmium and 
zinc) at one monitor well located downgradient from the landfill; therefore, it does not 
appear that groundwater is being influenced by leachate from the secure landfill.  Based 
on static groundwater levels measured during the 2014 Site visit, it also appears that 
groundwater infiltration may still be occurring at the northeastern area of the Site. 
 

7.1.2 SURFACE WATER 

In general, the BTEX/mTPH, PAH, PCB, VOC, and general chemistry analytical data 
show surface water conditions as dramatically distinct in comparison to the leachate 
analytical data.  Three metals (aluminum, copper, and iron) reported exceedances in the 
upgradient surface water sample and one metal (aluminum) reported an exceedance in 
the downgradient surface water sample.  The leachate analytical data did not report 
exceedances for any metals, and iron concentrations in the leachate were approximately 
half that of the surface water samples.  Based on this information, it does not appear that 
leachate is seeping from the landfill liners into the downgradient surface water; 
therefore, the secure landfill liners appear to be performing in accordance with their 
original intent of acting as a barrier between leachate accumulations within the landfill 
and surface water in the surrounding area. 
 

7.1.3 LEACHATE 

In accordance with the OMM, both pumping events consisted of two Site visits so that a 
desired flow rate of 15 L/min could be achieved on two successive days.  During the 
Site visit for leachate pumping in December 2014, it was observed that the PLCS and 
SLCS valves were permanently in the open position with the discharge hose no longer 
connected to the PLCS valve.  CRA determined in-flow rates by pumping down each 
valve chamber, measuring the change in head over a fixed period of time, then 
calculating in-flow.  It was also noted that leachate elevations in the PLCS and SLCS for 
two consecutive Site visits were less than 0.6 metres below the top of the valve 
chambers. 



 
  
 

084308 (6) 21 CONESTOGA-ROVERS & ASSOCIATES 

A review of the current and historical leachate pumping volumes from the PLCS and 
SLCS valve chambers demonstrates that pumped leachate volumes have decreased since 
the installation of the groundwater drainage system.  A comparison of the average 
pumped leachate volumes from the PLCS prior to and following installation of the 
groundwater drainage system shows a decrease of approximately 10 percent. In 
addition, a comparison of the average pumped leachate volumes from the SLCS prior to 
and following installation of the groundwater drainage system shows a decrease of 
approximately 58 percent.  Consequently, it appears the groundwater drainage system 
has contributed to the reduction of volumes of pumped leachate from the PLCS and 
SLCS; however, significant volumes of leachate are still present within the two liners 
that require pumping on a regular basis. 
 

7.1.4 LANDFILL COVER 

The landfill cover inspection was conducted in November 2014, that indicated minor 
maintenance is required.  The only issue of concern related to the cutting of vegetation, 
typically alders, which have reached 1.5 metres in height, considerably more than the 
OMM recommended height restriction of 0.3 metres. Meadow vole activity from 
tunneling and nesting was previously noted in numerous locations on the landfill cover 
during the 2012 inspection, and was again noted during the 2014 inspection; however, 
meadow voles typically limit their habitat to less than 300 mm from surface. 
 
Upon reviewing the results of the elevation control survey, it was noted the elevation 
control points decreased by an average of 3 millimetres between the original elevations 
surveyed in August 2010 and the recent survey completed in 2014.  Based on this 
information, the difference in elevation of the control points indicate that very limited 
and insignificant settlement is occurring at the landfill cover, which in turn indicates the 
contents of the landfill are not settling. 
 

7.1.5 GROUNDWATER DRAINAGE SYSTEM 

Four GWDS clean-outs were previously installed as part of the original system 
construction; visual inspections confirmed that water was not present except for a small 
amount of standing water at clean out location 4 during the November 2014 Site visit.  
The standing water was no longer present during the December 2014 Site visit.  The 
discharge location, previously located on the west side of the gravel service road, was 
excavated and reconstructed at the roadside embankment as part of redevelopment of 
the area, which was related to the construction of a new asphalt plant (J-1 Contracting) 
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prior to the August 2013 Site visit.  A new rodent screen was installed on the discharge 
pipe during the October 2013 Site visit; however, it was no longer present during the 
November 2014 Site visit.  A very low flow of water was observed from the discharge of 
the GWDS. 
 
Debris or blockages were not present in any of the clean-outs during the Site visit and 
combined with the water flow from the downgradient discharge, it was determined the 
GWDS was functioning properly and cleaning was not required. 
 

7.2 RECOMMENDATIONS 

Based on the findings of the 2014/15 monitoring and maintenance program along with 
data from previous monitoring programs, the following recommendations are offered 
for consideration by ENVC: 
 
Monitoring and Maintenance Schedule: The leachate quality is continually reporting 
BTEX/TPH, PAH, PCB, general chemistry, and metals concentrations at levels that 
would not affect the surrounding environment, most notably groundwater and surface 
water.  In addition, the landfill was constructed approximately 20 years ago and based 
on the historical analytical data reviewed in this report, it appears that leachate has 
reached a steady-state condition.  Furthermore, groundwater infiltration has been 
evident for many years and has acted as a flushing mechanism for any contaminants 
that may have been present, although elevated levels of contaminants have not 
historically been identified.  Therefore, CRA recommend that further monitoring of the 
landfill and pumping out of the PLCS and SLCS are not required on an annual basis; 
however, annual inspections should be continued to ensure the landfill cover system is 
not compromised by erosion. CRA understands that ENVC would prefer to continue 
monitoring activities at the landfill as a matter of due diligence; therefore, CRA 
recommend that monitoring and leachate pumping schedule should be amended to 
every 2 years. 
 
Vegetation Control: CRA recommend that all vegetation on the landfill cover that 
measures over 0.3 metres in height should be trimmed.   
 
In addition, it was noted that access to two monitor wells (MW93-1 and MW93-1A) was 
somewhat difficult due to the excessive vegetative growth in the area with alders 
reaching heights of 1.8 metres.  CRA recommend that alders be trimmed in this location 
to better facilitate future field programs (i.e. the transport of field equipment such as 
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water level meters, coolers, sample jars, etc.).  This work can be completed in 
conjunction with vegetation control on the landfill cover. 
 
Animal Control: CRA recommend that a new rodent screen be installed at the discharge 
location. 
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9.0 CLOSURE 

All of Which is Respectfully Submitted, 
 
CONESTOGA-ROVERS & ASSOCIATES 

 

     
Brian Luffman, P. Eng.    Jennifer Gabriel, B.Sc. 
 







TABLE 1

STATIC WATER LEVELS 
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

Nov,  2014 Nov,  2014
(masl) (m) (masl) (mbTOC) (masl)

15.960 - 15.960 0.403 15.557

15.955 - 15.955 0.404 15.551

16.300 1.100 17.400 1.616 15.784

16.310 1.400 17.710 1.688 16.022

14.290 1.100 15.390 2.035 13.355

14.310 1.100 15.410 1.181 14.229

15.790 0.846 16.636 2.999 13.637

15.890 0.854 16.744 3.047 13.697

Notes:

m = Metres

TOC = Top of Casing

masl = Metres Above Sea Level

mbTOC = Metres Below Top of Casing

MW10-1A
MW10-1

Water Elevation

MW93-2
MW93-2A

Groundwater 
DepthGround Surface 

Elevation Length of Stick-up TOC Elevation

MW93-1A

ID

PLCS
SLCS

MW93-1



TABLE 2

GPS CO-ORDINATES OF KEY SITE FEATURES
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

(m) (m)
5299282.569 724372.496
5299280.034 724373.295
5299421.760 724546.360
5299422.020 724548.440
5299235.085 724470.927
5299232.673 724472.066
5299332.811 724352.601
5299330.374 724354.471
5299241.840 724543.520
5299166.473 724273.883
5299300.345 724396.495
5299262.242 724421.331
5299284.519 724455.814
5299308.292 724454.469
5299162.490 724361.549
5299172.051 724428.014
5299117.496 724456.616
5299348.991 724353.634
5299290.775 724406.665
5299307.780 724490.445

Notes:

PLCS = Primary Leachate Collection System Valve Chamber
SLCS = Secondary Leachate Collection System Valve Chamber
MW = Monitoring Well
ECP = Elevation Control Point

EASTING

MW93-1A

NORTHING

MW93-2A

ID

PLCS

MW93-1
SLCS

MW93-2

MW10-1

ECP 4

VENT 1
VENT 2

All points recorded using Universal Transverse Mercator 
Zone 21 as coordinate system

CLEAN-OUT 1
CLEAN-OUT2
CLEAN-OUT 3
CLEAN-OUT 4

ECP 1
SURFACE DOWN

SURFACE UP

ECP 2
ECP 3

MW10-1A



TABLE 3

LEACHATE SAMPLING AND PUMPING INFORMATION
PRIMARY LEACHATE COLLECTION SYSTEM

2014/15 MONITORING AND MAINTENANCE PROGRAM
COME BY CHANCE SECURE LANDFILL

COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

Notes: Always maintain samples at 4°C Containers Required For Analysis

Plan to deliver samples to analytical laboratory within 3 days of sampling BTEX: 3 x 40 mL amber glass vials (filled, with no headspace)

mbTOVC - Metres from water level to top of valve chamber TPH: 2 x 250 mL amber glass

Gen Chem: 1 x 1 L plastic

PAHs: 2 x 250 mL amber glass
Elevation of Top of PLCS Valve Chamber = 15.960 m VOCs: 3 x 40 mL amber glass vials (filled, with no headspace)

PCBs: 2 x 250 mL glass
Metals: 1 x 50 mL plastic tube or 1 x 250 mL plastic
Toxicity: 2 x 20 L plastic food grade

PLCS PUMPING EVENT

Date Weather

PLCS LEACHATE SAMPLING

Analysis Conducted

Sample Condition
Date Weather

*PLCS valve chamber completely filled with leachate; therefore, unable to inspect 
valve

December 17, 2014 Overcast, 5 °C
Open, flowing 

freely, hose 
disconnected

BTEX, TPH, Gen. Chem., Metals, 
PAH, VOC, PCB, ToxicityOvercast, +10 °C Unknown* 0.403 1014.4November 25, 2014

Valve 
Condition

Initial head 
(mbTOVC)

Pumping Time 
(hours)

Valve 
Condition

Final Flow 
Rate (L/min)



TABLE 4

LEACHATE SAMPLING AND PUMPING INFORMATION
SECONDARY LEACHATE COLLECTION SYSTEM

2014/15 MONITORING AND MAINTENANCE PROGRAM
COME BY CHANCE SECURE LANDFILL

COME BY CHANCE, NL
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 084308 (6)

Notes: Always maintain samples at 4°C Containers Required For Analysis

Plan to deliver samples to analytical laboratory within 3 days of sampling BTEX: 3 x 40 mL amber glass vials (filled, with no headspace)

mbTOVC - Metres from water level to top of manhole TPH: 2 x 250 mL amber glass

Gen Chem: 1 x 1 L plastic

PAHs: 2 x 250 mL amber glass

Elevation of Top of SLCS Valve Chamber = 15.96 m VOCs: 3 x 40 mL amber glass vials (filled, with no headspace)
PCBs: 2 x 250 mL glass
Metals: 1 x 50 mL plastic tube or 1 x 250 mL plastic
Toxicity: 2 x 20 L plastic food grade

SLCS LEACHATE SAMPLING

Weather

SLCS PUMPING EVENT

Date Valve 
Condition

Final Flow 
Rate (L/min)

Pumping Time 
(hours)Date

Analysis ConductedInitial head 
(mbTOVC)

*SLCS valve chamber completely filled with leachate; therefore, unable to 
inspect valve

BTEX, TPH, Gen. Chem., Metals, 
PAH, VOC, PCB, Toxicity

0.404

Valve 
Condition Sample Condition

Weather

December 17, 2014November 25, 2014 Overcast, +10 °C Unknown* 7.5
Open, flowing 

freely, hose 
disconnected

12Overcast, 5 °C



TABLE 5

LANDFILL CAP INSPECTION FORM
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL
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Notes:

December 17, 2014 Overcast, +5 °C No damage, not 
obstructed

Elevational Survey Control Points

Point 3 Point 4Point 1 Point 2Evidence of Erosion 
/ Animal Burrows

Date Weather Vegetative 
Height (metres) Vent Condition

Landfill Cap Inspection

Condition of Slopes Condition of Lateral 
Drains

Elevations measured using an assumed benchmark of 15.960 m at top of PLCS valve chamber

21.21920.429 20.9590 - 1.5 m No erosion or damage 
noted 20.424Meadow vole 

evident
Dry, occasional 
puddles, grassy



TABLE 6

ELEVATIONAL CONTROL POINT SURVEY DATA
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

Original Survey Date:
Recent Survey Date:

Survey DIFF Survey DIFF
PLCS 15.960 - - - -
ECP1 20.439 20.388 0.051 20.424 0.015
ECP2 20.442 20.405 0.037 20.429 0.013
ECP3 20.935 20.896 0.039 20.959 -0.024
ECP4 21.212 21.162 0.050 21.219 -0.007

Notes:  

BM = PLCS
All measurements are in metres.
ECP = Elevational Control Point
DIFF = Difference of original versus current elevations
              (Positive indicates amount of settlement)

Location Original 
Elevation

2014

Jul 16, 2010
Dec 17, 2014

2010



TABLE 7

GROUNDWATER ANALYTICAL DATA - BTEX/mTPH (mg/L)
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

F1 F2
C6-C10 C10-C16 C16-C21 C21-C32

MW93-1 Nov 25, 2014 < < < < < < < -
MW93-1A Nov 25, 2014 < < < < < < < -
MW93-2 Nov 25, 2014 < < < < < < < -
MW93-2A Nov 25, 2014 < < < < < < < -
MW10-1 Nov 25, 2014 < < < < < < < -
DUP-07 Nov 25, 2014 < < < < < < < -
MW10-1A Nov 25, 2014 < < < < < < < -

0.001 0.001 0.001 0.002 0.01 0.05 0.1 0.1 0.1 -
20 Gasoline
20 Diesel / #2 Fuel Oil
20 # 6 Oil

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL.
1.  Atlantic Risk-Based Corrective Action (RBCA) 2012 Tier I Risk-Based Screening Level (RBSL) Table values {coarse-grained soil}.

RDL = Reportable Detection Limit G = Gasoline
< = Parameter below detection limit FO = Fuel Oil
- = Not analysed LO = Lube Oil

0.0 = above criteria W = Weathered
<(#) = Parameter below specified detection limit
DUP-07 = Field Duplicate of MW10-1
MW = Monitor Well

RDL

Atlantic RBCA Tier I RBSLs 1               

(Commercial, Non-Potable)
20 20

Modified TPH
Sample Location Date 

Sampled Benzene Ethyl- 
benzeneToluene

<

Comments

na20 20 na na na

Xylenes F3
Total Petroleum Hydrocarbons (TPH)

<
<
<

<
<
<



TABLE 8

GROUNDWATER ANALYTICAL DATA - PAHs
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014
1-Methylnaphthalene < < < < < < < 0.05 1,800
2-Methylnaphthalene < < < < < < < 0.05 1,800
Acenaphthene < < < < < < < 0.01 600
Acenaphthylene < < < < < < < 0.01 1.8
Anthracene < < < < < < < 0.01 2.4
Benzo(a)anthracene < < < < < < < 0.01 4.7
Benzo(a)pyrene < < < < < < < 0.01 0.8
Benzo(b)fluoranthene < < < < < < < 0.01 0.75
Benzo(g,h,i)perylene < < < < < < < 0.01 0.2
Benzo(j)fluoranthene < < < < < < < 0.01 -
Benzo(k)fluoranthene < < < < < < < 0.01 0.4
Chrysene < < < < < < < 0.01 1
Dibenz(a,h)anthracene < < < < < < < 0.01 0.52
Fluoranthene < < < < < < < 0.01 130
Fluorene < < < < < < < 0.01 400
Indeno(1,2,3-cd)pyrene < < < < < < < 0.01 0.2
Naphthalene < < < < < < < 0.20 1,400
Perylene < < < < < < < 0.01 -
Phenanthrene < < < < < < < 0.01 580
Pyrene < < < < < < < 0.01 68

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.

RDL = Reportable Detection Limit 0.0
MW = Monitor Well
- = Not analysed/No criteria
< = Parameter below detection limit
DUP-07 = Field Duplicate of MW10-1

*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  
Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition

Criteria*Parameter RDL
MW10-1AMW10-1 DUP-07MW93-1 MW93-1A MW93-2 MW93-2A



TABLE 9

GROUNDWATER ANALYTICAL DATA - PCBs
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014
Total PCBs < < < < < < < 0.05 7.8

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.

RDL = Reportable Detection Limit
MW = Monitor Well
< = Parameter below detection limit
DUP-07 = Field Duplicate of MW10-1 0.0 = above criteria

*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for 
Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full Depth 
Generic Site Condition Standards in a Non-Potable Ground Water Condition

Criteria*Parameter
MW10-1 MW10-1A

RDL
MW93-1 MW93-1A MW93-2 MW93-2A DUP-07



TABLE 10

GROUNDWATER ANALYTICAL DATA - VOCs
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (7)

Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014
Benzene 1.00 < < < < < < < 44
Bromodichloromethane 1.00 < < < < < < < 85,000
Bromoform 1.00 < < < < < < < 380
Bromomethane 3.00 < < < < < < < 5.6
Carbon Tetrachloride 1.00 < < < < < < < 0.79
Chlorobenzene 1.00 < < < < < < < 630
Chloroethane 8.00 < < < < < < < -
Chloroform 1.00 < < < < < < < 2.4
Chloromethane 8.00 < < < < < < < -
Dibromochloromethane 1.00 < < < < < < < 82,000
1,2-Dichlorobenzene 0.50 < < < < < < < 4,600
1,3-Dichlorobenzene 1.00 < < < < < < < 9,600
1,4-Dichlorobenzene 1.00 < < < < < < < 8
1,1-Dichloroethane 2.00 < < < < < < < 320
1,2-Dichloroethane 1.00 < < < < < < < 1.6
1,1-Dichloroethylene 0.50 < < < < < < < 1.6
cis-1,2-Dichloroethylene 2.00 < < < < < < < 1.6
trans-1,2-Dichloroethylene 2.00 < < < < < < < 1.6
1,2-Dichloropropane 1.00 < < < < 1.0 1.0 < 16
cis-1,3-Dichloropropene 2.00 < < < < < < < 5.2
trans-1,3-Dichloropropene 1.00 < < < < < < < 5.2
Ethylbenzene 1.00 < < < < < < < 2,300
Methylene Chloride(Dichloromethane) 3.00 < < < < < < < 610
Xylenes 2.00 < < < < < < < 4,200
Styrene 1.00 < < < < < < < 1,300
Tetrachloroethylene 1.00 < < < < < < < 1.6
1,1,2,2-Tetrachloroethane 1.00 < < < < < < < 3.2
Toluene 1.00 < < < < < < < 18,000
Trichloroethylene 1.00 < < < < < < < 1.6
1,1,1-Trichloroethane 1.00 < < < < < < < 640
1,1,2-Trichloroethane 1.00 < < < < < < < 4.7
Trichlorofluoromethane  (FREON 11) 8.00 < < < < < < < 2,500
Vinyl Chloride 0.50 < < < < < < < 0.5

Notes:
Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.

RDL = Reportable Detection Limit
MW = Monitor Well 0.0 = above criteria
-= Not analysed/No criteria
< = Parameter below detection limit
DUP-07 = Field Duplicate of MW10-1

*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full 
Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition

Parameter
MW93-1 MW93-1A MW93-2

RDL
DUP-07

Criteria*
MW93-2A MW10-1 MW10-1A



TABLE 11

GROUNDWATER ANALYTICAL DATA - GENERAL CHEMISTRY
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014
Anion Sum N/A me/L 6.21 7.66 6.18 2.27 3.11 3.16 2.92 -
Bicarb. Alkalinity (calc. as CaCO3) 1.00 mg/L 250 320 220 7.7 96 98 90 -
Calculated TDS 1.00 mg/L 330 400 340 150 170 170 160 -
Carb. Alkalinity (calc. as CaCO3) 1.00 mg/L 3.7 3.3 1.7 < < < < -
Cation Sum N/A me/L 5.72 7.38 6.01 1.96 2.99 3.01 2.76 -
Hardness (CaCO3) 1.00 mg/L 130 180 250 61 130 130 120 -
Ion Balance (% Difference) N/A % 4.11 1.86 1.39 7.33 1.97 2.43 2.82 -
Langelier Index (@ 20C) N/A N/A 0.644 0.743 0.711 -3.60 -0.00600 0.00700 -0.0830 -
Langelier Index (@ 4C) N/A N/A 0.395 0.495 0.462 -3.85 -0.256 -0.243 -0.333 -
Nitrate (N) 0.05 mg/L < < < 0.43 0.13 0.14 0.069 -
Saturation pH (@ 20C) N/A N/A 7.56 7.29 7.20 9.26 7.73 7.72 7.76 -
Saturation pH (@ 4C) N/A N/A 7.81 7.54 7.45 9.51 7.98 7.97 8.01 -
Total Alkalinity (Total as CaCO3) 30 mg/L 250 320 220 7.7 96 98 90 -
Dissolved Chloride (Cl) 1 mg/L 17 10 18 31 26 26 27 -
Colour 5.00 TCU < < < 14 < < 16 -
Nitrate + Nitrite 0.05 mg/L < < < 0.43 0.13 0.14 0.069 -
Nitrite (N) 0.01 mg/L < < < < < < < -
Nitrogen (Ammonia Nitrogen) 0.05 mg/L < < < 0.21 < < < -
Total Organic Carbon (C) 0.50 mg/L 0.86 <5(1) 0.81 13 2.2 2.3 7.1 (1) -
Orthophosphate (P) 0.01 mg/L < < < < < < < -
pH N/A pH 8.2 8.03 7.91 5.66 7.73 7.72 7.68 -
Reactive Silica (SiO2) 0.50 mg/L 7.9 7.7 17 7.0 4.5 4.5 2.9 -
Dissolved Sulphate (SO4) 2 mg/L 37 43 56 58 21 21 16 -
Turbidity 0.1 NTU 5.1 490 6.1 70 37 38 310 -
Conductivity 1 uS/cm 520 680 550 260 300 300 280 -

Notes:
Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL.

RDL = Reportable Detection Limit 0.0 = above criteria
MW = Monitor Well
- = Not analysed/No criteria
< = Parameter below detection limit
DUP-07 = Field Duplicate of MW10-1
(1) = Reporting limit was increased due to turbidity

*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full 
Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition

MW93-2A MW10-1
Criteria*Parameter UnitsRDL

MW10-1ADUP-07MW93-1 MW93-1A MW93-2



TABLE 12

GROUNDWATER ANALYTICAL DATA - METALS
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL
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Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 Nov 25, 2014
Aluminum (Al) 5.0 14 18 6.2 270 12 17 75 -
Antimony (Sb) 1.0 < < < < < < < 20,000
Arsenic (As) 1.0 1.2 < 3.0 < < < < 1,900
Barium (Ba) 1.0 85 71 190 90 41 41 22 29,000
Beryllium (Be) 1.0 < < < < < < < 67
Bismuth (Bi) 2.0 < < < < < < < -
Boron (B) 5.0 98 64 980 < < < < 45,000
Cadmium (Cd) 0.017 0.022 0.012 < 11 < < < 2.7
Calcium (Ca) 100 30,000 45,000 76,000 16,000 46,000 47,000 45,000 -
Chromium (Cr) 1.0 < < < < < < < 810/140(1)

Cobalt (Co) 0.4 < < < 5.2 < < < 66
Copper (Cu) 2.0 < < < < 3.8 3.8 6.8 87
Iron (Fe) 50 330 < 130 730 < < 86 -
Lead (Pb) 0.5 < < < 1.0 < < < 25
Magnesium (Mg) 100 14,000 17,000 15,000 4,900 3,900 3,900 1,800 -
Manganese (Mn) 2.0 120 71 720 6,700 12 13 3.3 -
Molybdenum (Mo) 2.0 15 15 < < < < < 9,200
Nickel (Ni) 2.0 < < < 4.8 < < < 490
Phosphorus (P) 100 < < < 110 < < < -
Potassium (K) 100 1,700 2,500 1300 1,600 1,100 1,100 850 -
Selenium (Se) 1.0 < < < < < < < 63
Silver (Ag) 0.1 < < < < < < < 1.5
Sodium (Na) 100 69,000 85,000 22,000 15,000 8,000 7,800 8,100 2,300,000
Strontium (Sr) 2.0 220 280 230 77 98 98 85 -
Thallium (Tl) 0.1 < < < < < < < 510
Tin (Sn) 2.0 < < < < < < < -
Titanium (Ti) 2.0 < < < < < < 3.9 -
Uranium (U) 0.1 0.34 3.1 0.23 < 0.20 0.21 0.14 -
Vanadium (V) 2.0 < < < < < < < 250
Zinc (Zn) 5.0 10 < < 2,900 < < < 1,100

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.

RDL = Reportable Detection Limit 0.0 = above criteria
MW = Monitor Well
- = Not analysed/No criteria
< = Parameter below detection limit
DUP-07 = Field Duplicate of MW10-1
(1)  Criteria for Total Chromium = 810 ug/L, Criteria for Chromium (VI) = 140 ug/L

*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 
15, 2011, Table 3:  Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition

DUP-07
Parameter Criteria*

MW93-1A
RDL

MW93-1 MW10-1 MW10-1AMW93-2 MW93-2A



TABLE 13

SURFACE WATER ANALYTICAL DATA - BTEX/mTPH (mg/L)
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

F1 F2
C6-C10 C10-C16 C16-C21 C21-C32

SURFACE UP Nov 25, 2014 < < < < < < < < < -
SURACE DOWN Nov 25, 2014 < < < < < < < < < -

0.001 0.001 0.001 0.002 0.01 0.05 0.1 0.1 0.1 -
1.5 Gasoline
0.1 Diesel /#2 Fuel Oil
0.1 #6 Oil

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL.

RDL = Reportable Detection Limit TPuH = Total Purgeable Hydrocarbons G = Gasoline
< = Parameter below detection limit TExH = Total Extractable Hydrocarbons FO = Fuel Oil
- = Not analysed TPH = Total Petroleum Hydrocarbons LO = Lube Oil

0.0 = above criteria Modified TPH = mTPH = TExH + TPuH W = Weathered
TPH = mTPH + BTEX

XylenesToluene Ethyl- 
benzene

RDL

Sample Location Date Sampled Benzene

1. Atlantic RBCA (Risk-Based Corrective Action) Version 3.0 (July 2012) Tier I Surface Water Screening 
Levels for the Protection of Freshwater and Marine Aquatic Life (mg/L)

-
2012 RBCA Tier I Ecological 

Screening Levels for the Protection 
of Aquatic Life 1

2.10 0.77 0.32 0.33 -

Modified TPH

Total Petroleum Hydrocarbons (TPH)
Comments

-

F3

-



TABLE 14

SURFACE WATER ANALYTICAL DATA - PAHs
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL
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Nov 25, 2014 Nov 25, 2014
1-Methylnaphthalene 0.05 < < -
2-Methylnaphthalene 0.05 < < -
Acenaphthene 0.01 < < 5.8
Acenaphthylene 0.01 < < -
Anthracene 0.01 < < 0.012
Benzo(a)anthracene 0.01 < < 0.018
Benzo(a)pyrene 0.01 < < 0.015
Benzo(b)fluoranthene 0.01 < < -
Benzo(g,h,i)perylene 0.01 < < -
Benzo(j)fluoranthene 0.01 < < -
Benzo(k)fluoranthene 0.01 < < -
Chrysene 0.01 < < -
Dibenz(a,h)anthracene 0.01 < < -
Fluoranthene 0.01 < < 0.04
Fluorene 0.01 < < 3.0
Indeno(1,2,3-cd)pyrene 0.01 < < -
Naphthalene 0.2 < < 1.1
Perylene 0.01 < < -
Phenanthrene 0.01 < < 0.4
Pyrene 0.01 < < 0.025

Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL.

RDL = Reportable Detection Limit 0.0
- = Not analysed/No criteria
< = Parameter below detection limit

*  Canadian Council of Ministers of the Environment (CCME) Canadian Water Quality 
Guidelines for the Protection of Freshwater Aquatic Life (2007 - Update 7.1).

Parameter RDL Criteria*
SURFACE UP SURFACE DOWN



TABLE 15

SURFACE WATER ANALYTICAL DATA - TOTAL PCBs
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

Nov 25, 2014 Nov 25, 2014
Total PCBs 0.05 < < -

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL.

RDL = Reportable Detection Limit 0.0 = above criteria
< = Parameter below detection limit

*  Canadian Council of Ministers of the Environment (CCME) Canadian Water Quality 
Guidelines for the Protection of Freshwater Aquatic Life (2007 - Update 7.1).

Parameter RDL Criteria*
SURFACE UP SURFACE DOWN



TABLE 16

SURFACE WATER ANALYTICAL DATA - VOCs
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL
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 084308 (6)

Nov 25, 2014 Nov 25, 2014
Benzene 1 < < 370
Bromodichloromethane 1 < < -
Bromoform 1 < < -
Bromomethane 3 < < -
Carbon Tetrachloride 1 < < 13.3
Chlorobenzene 1 < < 1.3
Chloroethane 8 < < -
Chloroform 1 < < 1.8
Chloromethane 8 < < -
Dibromochloromethane 1 < < -
1,2-Dichlorobenzene 0.5 < < 0.7
1,3-Dichlorobenzene 1 < < 150
1,4-Dichlorobenzene 1 < < 26
1,1-Dichloroethane 2 < < -
1,2-Dichloroethane 1 < < 100
1,1-Dichloroethylene 0.5 < < -
cis-1,2-Dichloroethylene 2 < < -
trans-1,2-Dichloroethylene 2 < < -
1,2-Dichloropropane 1 < < -
cis-1,3-Dichloropropene 2 < < -
trans-1,3-Dichloropropene 1 < < -
Ethylbenzene 1 < < 90
Methylene Chloride(Dichloromethane) 3 < < 98.1
o-Xylene 1 < < -
p+m-Xylene 2 < < -
Styrene 1 < < 300
Tetrachloroethylene 1 < < 72
1,1,2,2-Tetrachloroethane 1 < < -
Toluene 1 < < 111
Trichloroethylene 1 < < 2.0
1,1,1-Trichloroethane 1 < < -
1,1,2-Trichloroethane 1 < < -
Trichlorofluoromethane  (FREON 11) 8 < < 21
Vinyl Chloride 0.5 < < -

Notes:
Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL.

RDL = Reportable Detection Limit 0.0 = above criteria
- = Not analysed/No criteria
< = Parameter below detection limit

*  Canadian Council of Ministers of the Environment (CCME) Canadian Water Quality 
Guidelines for the Protection of Freshwater Aquatic Life (2007 - Update 7.1).

Criteria*Parameter RDL
SURFACE UP SURFACE DOWN



TABLE 17

SURFACE WATER ANALYTICAL DATA - GENERAL CHEMISTRY
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

Nov 25, 2014 Nov 25, 2014
Anion Sum N/A me/L 0.820 0.840 -
Bicarb. Alkalinity (calc. as CaCO3) 1 mg/L 10 10 -
Calculated TDS 1 mg/L 51 51 -
Carb. Alkalinity (calc. as CaCO3) 1 mg/L < < -
Cation Sum N/A me/L 0.850 0.840 -
Hardness (CaCO3) 1 mg/L 17 18 -
Ion Balance (% Difference) N/A % 1.800 0.000 -
Langelier Index (@ 20C) N/A N/A -2.69 -2.73 -
Langelier Index (@ 4C) N/A N/A -2.94 -2.98 -
Nitrate (N) 0.05 mg/L 0.068 0.076 13
Saturation pH (@ 20C) N/A N/A 9.61 9.59 -
Saturation pH (@ 4C) N/A N/A 9.86 9.85 -
Total Alkalinity (Total as CaCO3) 30 mg/L 10 10 -
Carbonaceous BOD 5 mg/L - - -
Dissolved Chloride (Cl) 1 mg/L 17 16 -
Colour 5 TCU 52 57 -
Strong Acid Dissoc. Cyanide (CN) 0.002 mg/L - - -
Nitrate + Nitrite 0.05 mg/L 0.068 0.076 -
Nitrite (N) 0.01 mg/L < < 0.06
Nitrogen (Ammonia Nitrogen) 0.05 mg/L < < -
Total Organic Carbon (C) 0.5 mg/L 6.4 6.8 -
Orthophosphate (P) 0.01 mg/L < < -
pH N/A pH 6.92 6.87 6.5 - 9
Phenols-4AAP 0.001 mg/L - - -
Reactive Silica (SiO2) 0.5 mg/L 2.3 2.4 -
Total Suspended Solids (TSS) 2 mg/L - - -
Dissolved Sulphate (SO4) 2 mg/L 6.7 7.8 -
Sulphide 0.02 mg/L - - -
Turbidity 0.1 NTU 3.0 4.4 -
Conductivity 1 uS/cm 91 94 -
Total Oil & Grease 5 mg/L - - -

Notes:
Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL.

RDL = Reportable Detection Limit 0.0 = above criteria
-= Not analysed/No criteria
< = Parameter below detection limit

*  Canadian Council of Ministers of the Environment (CCME) Canadian Water Quality Guidelines for 
the Protection of Freshwater Aquatic Life (2007 - Update 7.1).

Criteria*Parameter Units
SURFACE DOWNSURFACE UP

RDL



TABLE 18

SURFACE WATER ANALYTICAL DATA - TOTAL METALS
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

Nov 25, 2014 Nov 25, 2014
Aluminum (Al) 5.0 ug/L 240 270 100(1)

Antimony (Sb) 1.0 ug/L < < -
Arsenic (As) 1.0 ug/L < < 5.0
Barium (Ba) 1.0 ug/L 11 11 -
Beryllium (Be) 1.0 ug/L < < -
Bismuth (Bi) 2.0 ug/L < < -
Boron (B) 5.0 ug/L < < -
Cadmium (Cd) 0.017 ug/L < < 0.04(2)

Calcium (Ca) 100 ug/L 4,900 5,000 -
Chromium (Cr) 1.0 ug/L < < 8.9(3)

Hexavalent Chromium (Cr6+) 1.0 ug/L 0.63 0.74 1.0
Cobalt (Co) 0.4 ug/L < < -
Copper (Cu) 2.0 ug/L 5 < 2(4)

Iron (Fe) 50 ug/L 310 300 300
Lead (Pb) 0.50 ug/L < < 1, 2(5)

Magnesium (Mg) 100 ug/L 1,200 1,300 -
Manganese (Mn) 2.0 ug/L 49 41 -
Molybdenum (Mo) 2.0 ug/L < < 73.00
Nickel (Ni) 2.0 ug/L < < 25, 65(6)

Phosphorus (P) 100 ug/L < < -
Potassium (K) 100 ug/L 860 580 -
Selenium (Se) 1.0 ug/L < < 1.0
Silver (Ag) 0.1 ug/L < < 0.1
Sodium (Na) 100 ug/L 11,000 11,000 -
Strontium (Sr) 2.0 ug/L 16 17 -
Thallium (Tl) 0.1 ug/L < < 0.8
Tin (Sn) 2.0 ug/L < < -
Titanium (Ti) 2.0 ug/L 4.5 3.5 -
Uranium (U) 0.10 ug/L < < -
Vanadium (V) 2.0 ug/L < < -
Zinc (Zn) 5.0 ug/L 18 < 30

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL.

RDL = Reportable Detection Limit (4)  Copper guideline = 2 ug/L at [CaCO3] = 0-120 mg/L
- = Not analysed/No criteria                                         = 3 ug/L at [CaCO3] = 120-180 mg/L
< = Parameter below detection limit                                         = 4 ug/L at [CaCO3] >180 mg/L

0.0 = above criteria (5)  Lead guideline = 1 ug/L at [CaCO3] = 0-60 mg/L
                                   = 2 ug/L at [CaCO3] = 60-120 mg/L

(1)  Aluminum guideline = 5 ug/L at pH < 6.5                                    = 4 ug/L at [CaCO3] = 120-180 mg/L
                                              = 100 ug/L at pH ≥ 6.5                                    = 7 ug/L at [CaCO3] >180 mg/L
(2)  Cadmium guideline = 10{0.86[log(hardness)]-3.2} (6)  Nickel guideline = 25 ug/L at [CaCO3] = 0-60 mg/L

                                      = 65 ug/L at [CaCO3] = 60-120 mg/L
                                      = 110 ug/L at [CaCO3] = 120-180 mg/L
                                      = 150 ug/L at [CaCO3] >180 mg/L(3)  Criteria for Chromium (III) = 8.9 ug/L, Criteria for Chromium 

(VI) = 1.0 ug/L

*  Canadian Council of Ministers of the Environment (CCME) Canadian Water Quality Guidelines for the 
Protection of Freshwater Aquatic Life (2007 - Update 7.1).

Criteria*Parameter Units
SURFACE UP SURFACE DOWN

RDL



TABLE 19

LEACHATE ANALYTICAL DATA - BTEX/mTPH (mg/L)
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

F1 F2
C6-C10 C10-C16 C16-C21 C21-C32

PLCS Nov 25, 2014 < < < < < < < < < -

DUP-08 Nov 25, 2014 < < < < < < < < < -

SLCS Nov 25, 2014 < < < < < < < < < -

0.0010 0.0010 0.0010 0.0020 0.01 0.05 0.05 0.1 0.1 -
- - - - - - - 15 -

- Gasoline
- Diesel /#2 Fuel Oil
- #6 Oil

1.5 Gasoline
0.1 Diesel /#2 Fuel Oil
0.1 #6 Oil

Notes:
Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL. PLCS = Primary Leachate Collection System

SLCS = Secondary Leachate Collection System
1. Schedule A of NL Environmental Control Water and Sewer Regulations, 2003. RDL = Reportable Detection Limit
2. 2007 CCME Freshwater Aquatic Life Guidelines < = Parameter below detection limit

- = Not analysed
0.00 = above criteria

DUP-08 = Field duplicate of PLCS

-

XylenesTolueneDate Sampled

Schedule A Water & Sewer Regulations 1

Sample Location 

-

-- -

4.00 2.00

Ethyl- 
benzene

RDL

Benzene

0.392007 CCME Freshwater Aquatic Life Guidelines 
2

3  Atlantic Risk-Based Corrective Action (RBCA) Tier I Surface Water Ecological Screening Level 
(ESL) Table values for protection of freshwater and marine aquatic life.

2012 Tier I Surface Water ESL - Freshwater 3 2.10 0.77 0.32 0.33

CommentsF3
Total Petroleum Hydrocarbons (TPH)

-

Modified 
TPH

- --



TABLE 20

LEACHATE ANALYTICAL DATA - PAHs (ug/L)
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

Nov 25, 2014 Nov 25, 2014 Nov 25, 2014 NL 1 CCME 2

1-Methylnaphthalene 0.05 < < < - -
2-Methylnaphthalene 0.05 < < < - -
Acenaphthene 0.01 < < < - 580
Acenaphthylene 0.01 < < < - -
Anthracene 0.01 < < < - 1.2
Benzo(a)anthracene 0.01 < < < - 1.8
Benzo(a)pyrene 0.01 < < < - 1.5
Benzo(b)fluoranthene 0.01 < < < - -
Benzo(g,h,i)perylene 0.01 < < < - -
Benzo(j)fluoranthene 0.01 < < < - -
Benzo(k)fluoranthene 0.01 < < < - -
Chrysene 0.01 < < < - -
Dibenz(a,h)anthracene 0.01 < < < - -
Fluoranthene 0.01 < < 0.010 - 4
Fluorene 0.01 < < < - 300
Indeno(1,2,3-cd)pyrene 0.01 < < < - -
Naphthalene 0.2 < < < - 110
Perylene 0.01 < < < - -
Phenanthrene 0.01 0.012 < < - 40
Pyrene 0.01 0.013 < 0.064 - 2.5

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS

PLCS = Primary Leachate Collection System
SLCS = Secondary Leachate Collection System

0.0 = above CCME Criteria
< = Parameter below detection limit RDL = Reportable Detection Limit
<(0.0) = Parameter below elevated detection limit - = Not analysed/No criteria
DUP-08 = Field Duplicate of PLCS

2. CCME Canadian Water Quality Guidelines for  Protection of Freshwater Aquatic Life (2007 - Update 7.1) with 
a dilution factor of 100 based on distance between ditch and receiving waters and percolation through soil.

1. Schedule A of NL Environmental Control Water and Sewer Regulations, 2003.

Parameter
PLCS SLCS Criteria

RDL
DUP-08



TABLE 21

LEACHATE ANALYTICAL DATA - TOTAL PCBs (ug/L)
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

Nov 25, 2014 Nov 25, 2014 Nov 25, 2014
Total PCBs 0.05 < < < -

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.

PLCS = Primary Leachate Collection System < = Parameter below detection limit
SLCS = Secondary Leachate Collection System 0.0 = above Criteria

RDL = Reportable Detection Limit - = Not analysed/No criteria
DUP-08 = Field Duplicate of PLCS

1. Schedule A of NL Environmental Control Water and Sewer Regulations, 2003.

Parameter Criteria1SLCSPLCS
RDL

DUP-08



TABLE 22

LEACHATE ANALYTICAL DATA - VOCs (ug/L)
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

Nov 25, 2014 Nov 25, 2014 Nov 25, 2014
Benzene 1 < < < -
Bromodichloromethane 1 < < < -
Bromoform 1 < < < -
Bromomethane 0.5 < < < -
Carbon Tetrachloride 0.5 < < < -
Chlorobenzene 1 < < < -
Chloroethane 8 < < < -
Chloroform 1 < < < -
Chloromethane 8 < < < -
Dibromochloromethane 1 < < < -
1,2-Dichlorobenzene 0.5 < < < -
1,3-Dichlorobenzene 1 < < < -
1,4-Dichlorobenzene 1 < < < -
1,1-Dichloroethane 2 < < < -
1,2-Dichloroethane 1 < < < -
1,1-Dichloroethylene 0.5 < < < -
cis-1,2-Dichloroethylene 0.5 < < < -
trans-1,2-Dichloroethylene 0.5 < < < -
1,2-Dichloropropane 0.5 < < < -
cis-1,3-Dichloropropene 0.5 < < < -
trans-1,3-Dichloropropene 0.5 < < < -
Ethylbenzene 1 < < < -
Methylene Chloride(Dichloromethane) 3 < < < -
o-Xylene 1 < < < -
p+m-Xylene 2 < < < -
Styrene 1 < < < -
Tetrachloroethylene 1 < < < -
1,1,2,2-Tetrachloroethane 1 < < < -
Toluene 1 < < < -
Trichloroethylene 1 < < < -
1,1,1-Trichloroethane 1 < < < -
1,1,2-Trichloroethane 1 < < < -
Trichlorofluoromethane  (FREON 11) 8 < < < -
Vinyl Chloride 0.5 < < < -

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.

PLCS = Primary Leachate Collection System < = Parameter below detection limit
SLCS = Secondary Leachate Collection System 0.0 = above Criteria

RDL = Reportable Detection Limit - = Not analysed/No criteria
DUP-08 = Field Duplicate of PLCS

SLCS

1. Schedule A of NL Environmental Control Water and Sewer Regulations, 2003.

Criteria1Parameter
PLCS

RDL
DUP-08
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LEACHATE ANALYTICAL DATA - GENERAL CHEMISTRY
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

Nov 25, 2014 Nov 25, 2014 Nov 25, 2014
Anion Sum N/A me/L 3.36 3 7.39 -
Bicarb. Alkalinity (calc. as CaCO3) 1 mg/L 140 120 310 -
Calculated TDS 1 mg/L 180 180 390 1,000
Carb. Alkalinity (calc. as CaCO3) 1 mg/L < 1.2 < -
Cation Sum N/A me/L 3.18 3.27 7.16 -
Hardness (CaCO3) 1 mg/L 120 120 280 -
Ion Balance (% Difference) N/A % 2.75 1.40 1.58 -
Langelier Index (@ 20C) N/A N/A 0.189 0.339 0.441 -
Langelier Index (@ 4C) N/A N/A -0.0610 0.089 0.193 -
Nitrate (N) 0.05 mg/L 0.25 0.32 0.23 10
Saturation pH (@ 20C) N/A N/A 7.64 7.67 7.01 -
Saturation pH (@ 4C) N/A N/A 7.89 7.92 7.26 -
Total Alkalinity (Total as CaCO3) 30.00 mg/L 140 120 310 -
Carbonaceous BOD 15.00 mg/L < < < 20
Dissolved Chloride (Cl) 1 mg/L 12 14 26 1,000
Colour 5 TCU 14 21 10 -
Strong Acid Dissoc. Cyanide (CN) 0.001 mg/L 0.0017 < < 25
Nitrate + Nitrite 0.05 mg/L 0.25 0.32 0.23 -
Nitrite (N) 0.01 mg/L < < < -
Nitrogen (Ammonia Nitrogen) 0.05 mg/L < < 0.062 2
Total Organic Carbon (C) 0.5 mg/L 3.9 3.7 7.3 -
Orthophosphate (P) 0.01 mg/L < < < -
pH N/A pH 7.83 8.01 7.45 5.5 - 9.0
Phenols-4AAP 0.001 mg/L 0.0012 < 0.0015 0.10
Reactive Silica (SiO2) 0.5 mg/L 7.4 7.6 13 -
Total Suspended Solids (TSS) 2.0 mg/L < < 1.2 30
Dissolved Sulphate (SO4) 2.0 mg/L 13 13 17 -
Sulphide 0.02 mg/L < < < 0.50
Turbidity 0.1 NTU 0.68 0.51 0.64 -
Conductivity 1 uS/cm 300 300 630 -
Total Oil & Grease 5.00 mg/L < < < -

Notes:
Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.

PLCS = Primary Leachate Collection System
SLCS = Secondary Leachate Collection System
(1)= Elevated reporting limit due to sample matrix 0.0 = above Criteria
(2)= The sample was decanted due to sediment
< = Parameter below detection limit RDL = Reportable Detection Limit
<(0.0) = Parameter below elevated detection limit - = Not analysed/No criteria
DUP-08 = Field Duplicate of PLCS

1. Schedule A of NL Environmental Control Water and Sewer Regulations, 2003.

Criteria1Parameter Units
PLCS SLCS

RDL
DUP-08



TABLE 24

LEACHATE ANALYTICAL DATA -  TOTAL METALS (ug/L)
2014/15 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308 (6)

Nov 25, 2014 Nov 25, 2014 Nov 25, 2014
Aluminum (Al) 5 40 90 14 -
Antimony (Sb) 1 < < < -
Arsenic (As) 1 < < < 500
Barium (Ba) 1 13 13 13 5,000
Beryllium (Be) 1 < < < -
Bismuth (Bi) 2 < < < -
Boron (B) 5 200 210 1,200 5,000
Cadmium (Cd) 0.010 < < < 50
Calcium (Ca) 100 41,000 42,000 87,000 -
Chromium (Cr) 1 < < < 1,000
Hexavalent Chromium (Cr6+) 0.5 < < < 50
Cobalt (Co) 0.4 < < < -
Copper (Cu) 2 < < < 300
Iron (Fe) 50 62 150 130 10,000
Lead (Pb) 0.5 < < < 200
Magnesium (Mg) 100 4,100 4,200 16,000 -
Manganese (Mn) 2 65 67 850 -
Mercury (Hg) 0.013 < < < 5
Molybdenum (Mo) 2 < < < -
Nickel (Ni) 2 < < < 500
Phosphorus (P) 100 < 110 < -
Potassium (K) 100 13,000 13,000 22,000 -
Selenium (Se) 1 < < < 10
Silver (Ag) 0.1 < < < 50
Sodium (Na) 100 11,000 11,000 21,000 -
Strontium (Sr) 2 90 93 220 -
Thallium (Tl) 0.1 < < < -
Tin (Sn) 2 < < < -
Titanium (Ti) 2 2.3 4.50 < -
Uranium (U) 1 0.19 0.21 0.72 -
Vanadium (V) 2 < < < -
Zinc (Zn) 5 < < < 500

Notes:

PLCS = Primary Leachate Collection System 0.0 = above Criteria
SLCS = Secondary Leachate Collection System RDL = Reportable Detection Limit

- = Not analysed/No criteria
< = Parameter below detection limit
<(0.0) = Parameter below elevated detection limit
DUP-08 = Field Duplicate of PLCS

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
1. Schedule A of NL Environmental Control Water and Sewer Regulations, 2003.

Criteria1Parameter
PLCS SLCS

RDL
DUP-08
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APPENDIX A 
 

SITE PHOTOGRAPHS 
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Photo 1: View, looking west, from the landfill during the November 2014 sampling event. 
 
 

 
Photo 2: View, looking south, toward clean-out 1 with landfill fencing in the background.  
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Photo 3: View, looking southeast, toward clean-out 2 with landfill fencing in the background.  
 
 

 
Photo 4: View, looking southeast, toward clean-out 3. 
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Photo 5: View, looking east, toward clean-out 4 with landfill fencing in background. 
 
 
 

 
Photo 6: View, looking southeast, showing MW 10-1 and MW 10-1A during the   

November 2014 sampling event. 
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Photo 7: View, looking northeast, showing the vegetative overgrowth at the ECP-1 during the 

landfill cover inspection in December 2014. 
 

 
 

 
Photo 8: View, looking west, showing vegetative overgrowth around MW93-1 and MW93-1A 

during the November 2014 sampling event. 
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Photo 9: View, looking south, showing MW93-2 and MW93-2A during the November 2014 

sampling event. 
 

 
Photo 10: View, looking northeast, showing the groundwater interception drainage system 

during the November 2014 site visit.  Note discharge pipe without a rodent screen 
and iron oxide staining. 
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Photo 11: View, looking southwest, while pumping leachate from the PLCS and SLCS valve 

chambers in December 2014. 
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APPENDIX B 
 

LABORATORY CERTIFICATES OF ANALYSES 
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APPENDIX C 
 

PETROFORMA LETHALITY LABORATORY REPORTS 
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APPENDIX D 
 

PREVIOUS MONITORING DATA 



TABLE D1

HISTORICAL STATIC GROUNDWATER LEVELS 
2013/14 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308

Mar Jul Sep Oct Jun Jul Oct Dec Oct Sep Mar Jul Dec Sep Dec Aug Nov
(masl) (m) (masl) 2007 2008 2009 2011 2012 2013 2014
15.960 -- 15.960 -- -- -- -- -- -- -- -- -- -- 0.55 0.73 0.59 0.89 0.55 0.403
15.955 -- 15.955 -- -- -- -- -- -- -- -- -- -- -- 0.52 0.713 0.55 0.892 0.549 0.404
16.300 1.100 17.400 -- -- -- -- -- -- -- -- -- -- 1.975 1.703 1.915 1.921 1.780 1.756 1.616
16.310 1.400 17.710 0.39 1.88 0.41 0.16 2.06 1.68 2.11 1.84 1.67 2.17 2.50 1.638 1.636 2.204 1.669 1.815 1.688
14.290 1.100 15.390 0.67 0.56 0.58 0.28 1.85 2.16 2.13 -- 1.72 2.18 2.20 2.084 2.147 -- 2.111 2.323 2.035
14.310 1.100 15.410 -- -- -- -- -- -- -- -- -- -- 1.84 1.456 1.375 -- 1.234 1.663 1.181

-- -- -- -- -- -- -- -- -- -- -- -- -- 1.335 -- -- -- -- -- --
-- -- -- 2.37 Dry -- 1.20 Dry 3.21 3.37 -- 3.32 Dry 3.52 -- -- -- -- -- --

15.790 0.846 16.636 -- -- -- -- -- -- -- -- -- -- -- 3.015 3.254 3.551 3.188 3.427 2.999
15.890 0.854 16.744 -- -- -- -- -- -- -- -- -- -- -- 3.084 3.279 3.662 3.234 3.513 3.047

Mar Jul Sep Oct Jun Jul Oct Dec Oct Sep Mar Jul Dec Sep Dec Aug Nov 
(masl) (m) (masl) 2007 2008 2009 2011 2012 2013 2014
15.960 -- 15.960 -- -- -- -- -- -- -- -- -- -- 15.410 15.230 15.370 15.070 15.410 15.557
15.955 -- 15.955 -- -- -- -- -- -- -- -- -- -- -- 15.435 15.242 15.405 15.063 15.406 15.551
16.300 1.100 17.400 -- -- -- -- -- -- -- -- -- -- 15.425 15.697 15.485 15.479 15.620 15.644 15.784
16.310 1.400 17.710 17.320 15.830 17.300 17.550 15.650 16.030 15.600 15.870 16.040 15.540 15.210 16.072 16.074 15.506 16.041 15.895 16.022
14.290 1.100 15.390 14.720 14.830 14.810 15.110 13.540 13.230 13.260 -- 13.670 13.210 13.190 13.306 13.243 -- 13.279 13.067 13.355
14.310 1.100 15.410 -- -- -- -- -- -- -- -- -- -- 13.570 13.954 14.035 -- 14.176 13.747 14.229

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- 15.900 13.530 Dry -- 14.700 Dry 12.690 12.530 -- 12.580 Dry 12.380 -- -- -- -- -- --

15.790 0.846 16.636 -- -- -- -- -- -- -- -- -- -- -- 13.621 13.382 13.085 13.448 13.209 13.637
15.890 0.854 16.744 -- -- -- -- -- -- -- -- -- -- -- 13.660 13.465 13.082 13.510 13.231 13.697

Notes:
PLCS = Primary Leachate Collection System Valve Chamber m = Metres masl = Metres Above Sea Level
SLCS = Secondary Leachate Collection System Valve Chamber TOC = Top of Casing mbTOC = Metres Below Top of Casing
MW = Monitor Well

* = Monitor Well Decommissioned in July 2010

MW 10-1A

Location

MW 93-3A*
MW 93-3*
MW 93-2A

PLCS

MW 93-1
SLCS

MW 93-2

MW 10-1

MW 93-1A

Groundwater Depth (mbToC)

MW 10-1

MW 93-3*

201020062004

TOC 
Elevation

MW 93-2A

Ground Surface 
Elevation

Length of 
Stick-upLocation

MW 93-1A

MW 93-3A*

PLCS

MW 93-1

Ground Surface 
Elevation

MW 10-1A

SLCS

MW 93-2

2010

Length of 
Stick-up

TOC 
Elevation

2004

Groundwater Elevation (masl)

2006



TABLE D2

HISTORICAL GROUNDWATER ANALYTICAL DATA - BTEX/mTPH
2013/14 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308

F1 F2
C6-C10 C10-C16 C16-C21 C21-C32

Aug 19, 2009 < < < < < < < -
Aug 19, 20091 < < < < < < < -

Jul 16, 2010 < < < < < < < -
Dec 13, 2010 < < < < < < < -
Sep 02, 2011 < < < < < < < -
Aug 30, 2012 <(0.0013) <(0.0013) <(0.0013) <(0.0026) <(0.013) < < -
Aug 28, 2013 < < < < < < < -
Nov 25, 2014 < < < < < < < -

2008 (AMEC) <(0.2) <(0.2) <(0.2) <(0.6) <(0.05)2 <(0.05)2 <(0.15)2 -
Aug 19, 2009 < < < < < < < -
Jul 16, 2010 < < < < < < < -
Dec 13, 2010 < < < < < < < -
Sep 02, 2011 < < < < < < < -
Aug 30, 2012 <(0.0013) <(0.0013) <(0.0013) <(0.0026) <(0.013) < < -

DUP-03 Aug 30, 2012 < < < < < < < -
Aug 28, 2013 < < < < < < < -
Nov 25, 2014 < < < < < < < -

2008 (AMEC) <(0.2) <(0.2) <(0.2) <(0.6) <(0.05)2 <(0.05)2 <(0.15)2 -
Aug 19, 2009 < < < < < < < -
Jul 16, 2010 < < < < < < < -
Jul 16, 20103 - - - - - < - -
Dec 13, 2010 < < < < < < < -
Dec 13, 20103 - - - - - < - -
Sep 02, 2011 < < < < < < < -
Aug 30, 2012 <(0.0013) <(0.0013) <(0.0013) <(0.0026) <(0.013) < < -
Aug 28, 2013 < < < < < < < -
Nov 25, 2014 < < < < < < < -
Aug 19, 2009 < < < < < < < -
Jul 16, 2010 < < < < < < < -
Dec 13, 2010 < < < < < < < -
Sep 02, 2011 < < < < < < < -
Aug 30, 2012 < < < < < < < -
Aug 28, 2013 < < < < < < < -
Nov 25, 2014 < < < < < < < -
Jul 16, 2010 < < < < < < < -
Jul 16, 20101 < < < < < < < -
Dec 13, 2010 < < < < < < < -
Sep 02, 2011 < < < < < < 0.4 Possible LO fraction
Aug 30, 2012 < < < < < < < -
Aug 28, 2013

DUP-05 Aug 28, 2013 < < < < < < < -

Nov 25, 2014 < < < < < < < 0.1 0.1

No resemblance to 
petroleum products in 

lube oil range
DUP-07 Nov 25, 2014 < < < < < < < < <

Jul 16, 2010 < < < < < < < -
Dec 13, 2010 < < < < < < < -
Dec 13, 20101 < < < < < < < -
Sep 02, 2011 < < < < < < < -
Aug 30, 2012 < < < < < < < -

DUP- A Sep 02, 2011 < < < < < < < -
Aug 28, 2013 < < < < < < < -
Nov 25, 2014 < < < < < < < -

0.001 0.001 0.001 0.002 0.01 0.05 0.1 0.1 0.1 -
20 Gasoline
20 Diesel / #2 Fuel Oil
20 # 6 Oil

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL. G = Gasoline
1. Field Duplicate FO = Fuel Oil
2. Assumed transcript error by factor of 1,000 from Pinchin LeBlanc Environmental Table 2 from March 2010 OMM Report LO = Lube Oil
3. Lab Duplicate W = Weathered
DUP-A= Field Dup of MW 10-1A
DUP-03= Field Dup of MW 93-1A
DUP-05= Field Dup of MW 10-1
DUP-07 = Field Dup of MW 10-01
*  2012 Atlantic Risk-Based Corrective Action (RBCA) Tier I Risk-Based Screening Level (RBSL) Table values {commercial/non-potable/coarse grained soil}.

RDL = Reportable Detection Limit
< = Parameter below detection limit
- = Not analysed

0.0 = above criteria

na

RDL

20Atlantic RBCA Tier I RBSLs* 6.9 20 20

<

MW 10-1

MW 10-1A <
<
<

0.4

<

<

<

<

<

<

<

<

<

<

<

<

<
<

<

na na

<

na

<

CommentsSample Location Date Sampled Benzene Toluene Ethyl- 
benzene

Xylenes
Modified TPH

Total Petroleum Hydrocarbons (TPH)
F3

MW 93-2

MW 93-2A

<
<

<
<

<
<
<

MW 93-1

MW 93-1A

<
<

<(0.05)2

<

<

<

<

<

<

<(0.05)2

<

<
<
<

<

<

<

<
<
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Aug 19, 2009 Aug 30, 2012
Field Dup DUP-03

1-Methylnaphthalene 0.05 1,800 < < < < < < < <  <0.03  < < < < < < < <
2-Methylnaphthalene 0.05 1,800 < < < < < < < <  <0.03  < < < < < < < <
Acenaphthene 0.01 600 < < < < 0.01 < < <  <0.04  < < < < < < < <
Acenaphthylene 0.01 2 < < < < < < < <  <0.03  < < < < < < < <
Acridine 0.05 - - - < < - - < < - - < < - - - < <
Anthracene 0.01 2 < < < < < < < <  <0.01  < < < < < < < <
Benzo(a)anthracene 0.01 5 < < < < < < < <  <0.01  < < < < < < < <
Benzo(a)pyrene 0.01 0.8 <  0.01  < < < < < <  <0.01  < < < < < < < <
Benzo(b)fluoranthene 0.01 1 <  0.02  < < < < < <  <0.05  < < < < < < < <
Benzo(g,h,i)perylene 0.01 0.2 <  0.02  < < < < < <  <0.03  < < < < < < < <
Benzo(k)fluoranthene 0.01 0.4 <  0.02  < < < < < <  <0.05  < < < < < < < <
Chrysene 0.01 1 < < < < < < < <  <0.04  < < < < < < < <
Dibenz(a,h)anthracene 0.01 0.52 <  0.03  < < < < < < - < < < < < < < <
Fluoranthene 0.01 130 < < < < < < < <  <0.03  < < < < < < < <
Fluorene 0.01 400 < < < < < < < <  <0.03  < < < < < < < <
Indeno(1,2,3-cd)pyrene 0.01 0.20 <  0.02  < < < < < <  <0.05  < < < < < < < <
Naphthalene 0.20 1,400 < < < < < < < < - < < < < < < < <
Perylene 0.01 - < < < < < < < < - < < < < < < < <
Phenanthrene 0.01 580  0.01  < < < < < < <  <0.04   0.01  < < < < < < <
Pyrene 0.01 68 < < < < < < < <  <0.01  < < < < < < < <
Quinoline 0.05 - - - < < - - - - - - < < - - - - -

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.

RDL = Reportable Detection Limit
- = Not analysed/No criteria
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit

0.0 = above criteria
DUP-01 = Field Duplicate of MW 10-1, First Sampling Event
DUP-02 = Field Duplicate of MW 10-1, Second Sampling Event
DUP-A= Field Duplicate of MW-101A
DUP-03= Field Duplicate of MW 93-1A
DUP-05= Field Duplicate of MW 10-1
DUP-07 = Field Duplicate of MW 10-1
(1)= Elevated PAH RDL(s) due to matrix/co-extractive interference

Aug 28, 2013 Aug 28, 2013Sep 02, 2011 Aug 30, 2012 Nov 25, 2014

*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full Depth Generic Site Condition 
Standards in a Non-Potable Ground Water Condition

Nov 25, 2014
Criteria*

Sep 02, 2011 Aug 30, 2012
Parameter RDL

 MW 93-1 

Dec 13, 2010Jul 16, 2010Aug 19, 2009

MW 93-1A

Aug 19, 2009 Dec 13, 2010AMEC 2008 Jul 16, 2010
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2013/14 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 2 of 3

 084308

1-Methylnaphthalene 0.05 1,800  <0.03  < < < < < < < < < < < < < <
2-Methylnaphthalene 0.05 1,800  <0.03  < < < < < < < < < < < < < <
Acenaphthene 0.01 600  <0.04  < < < < < < < < < < < < < <
Acenaphthylene 0.01 2  <0.03  < < < < < < < < < < < < < <
Acridine 0.05 - - - < < - - < < - < < - - < <
Anthracene 0.01 2  <0.01  < < < < < < < < < < < < < <
Benzo(a)anthracene 0.01 5  <0.01  < < < < < < < < < < < < < <
Benzo(a)pyrene 0.01 0.8  <0.01  < < < < < < < < < < < < < <
Benzo(b)fluoranthene 0.01 1  <0.05  < < < < < < < < < < < < < <
Benzo(g,h,i)perylene 0.01 0.2  <0.03  < < < < < < < < < < < < < <
Benzo(k)fluoranthene 0.01 0.4  <0.05  < < < < < < < < < < < < < <
Chrysene 0.01 1  <0.04  < < < < < < < < < < < < < <
Dibenz(a,h)anthracene 0.01 0.52 - < < < < < < < < < < < < < <
Fluoranthene 0.01 130  <0.03  < < < < < < < < < < < < < <
Fluorene 0.01 400  <0.03  < < < < < < < < < < < < < <
Indeno(1,2,3-cd)pyrene 0.01 0.20  <0.05  < < < < < < < < < < < < < <
Naphthalene 0.20 1,400 - < < < < < < < < < < < < < <
Perylene 0.01 - - < < < < < < < < < < 0.02 < < <
Phenanthrene 0.01 580  <0.04   0.01  < < < < < <  0.01  < < < 0.012 < <
Pyrene 0.01 68  <0.01  < < < < < < < < < < < < < <
Quinoline 0.05 - - - < < - - - - - < < - - - -

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.

RDL = Reportable Detection Limit
- = Not analysed/No criteria
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit

0.0 = above criteria
DUP-01 = Field Duplicate of MW 10-1, First Sampling Event
DUP-02 = Field Duplicate of MW 10-1, Second Sampling Event
DUP-A= Field Duplicate of MW-101A
DUP-03= Field Duplicate of MW 93-1A
DUP-05= Field Duplicate of MW 10-1
DUP-07 = Field Duplicate of MW 10-1
(1)= Elevated PAH RDL(s) due to matrix/co-extractive interference

*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full Depth Generic Site Condition Standards in 
a Non-Potable Ground Water Condition

Aug 28, 2013 Aug 28, 2013Aug 30, 2012AMEC 2008 Sep 02, 2011Aug 19, 2009

                               MW 93-2A

Aug 30, 2012Dec 13, 2010Aug 19, 2009 Sep 02, 2011Jul 16, 2010 Nov 25, 2014

                    MW 93-2

Nov 25, 2014Jul 16, 2010 Dec 13, 2010
Parameter RDL Criteria*
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Jul 16, 2010 Dec 13, 2010 Aug 28, 2013 Nov 25, 2014 Sep 02, 2011
DUP-01 DUP-02 DUP-05 Dup-07 DUP-A

1-Methylnaphthalene 0.05 1,800 < < < < < < < < < < < < < < < <
2-Methylnaphthalene 0.05 1,800 < < < < < < < < < < < < < < < <
Acenaphthene 0.01 600 < < < < < < < < < < < < < < < <
Acenaphthylene 0.01 2 < < < < < < < < < < < < < < < <
Acridine 0.05 - < < < < - - < < < < < < - - < <
Anthracene 0.01 2 < < < < < < < < < < < < < < < <
Benzo(a)anthracene 0.01 5 < < < < < < < < < < < < < < < <
Benzo(a)pyrene 0.01 0.8 < < < < < < < < < < < < < < < <
Benzo(b)fluoranthene 0.01 1 < < < < < < < < < < < < < < < <
Benzo(g,h,i)perylene 0.01 0.2 < < < < < < < < < < < < < < < <
Benzo(k)fluoranthene 0.01 0.4 < < < < < < < < < < < < < < < <
Chrysene 0.01 1 < < < < < < < < < < < < < < < <
Dibenz(a,h)anthracene 0.01 0.52 < < < < < < < < < < < < < < < <
Fluoranthene 0.01 130 < < < < < < < < < < < < < < < <
Fluorene 0.01 400 < < < < < < < < < < < < < < < <
Indeno(1,2,3-cd)pyrene 0.01 0.20 < < < < < < < < < < < < < < < <
Naphthalene 0.20 1,400 < < < < < < < < < < < < < < < <
Perylene 0.01 - < < < 0.04 < < < < < < < < < < 0.019 <
Phenanthrene 0.01 580 < < < < < < < < < < < < < < 0.013 <
Pyrene 0.01 68 < < < < < < < < < < < < < < < <
Quinoline 0.05 - < < < < - - - < - - < < < < - -

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.

RDL = Reportable Detection Limit
- = Not analysed/No criteria
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit

0.0 = above criteria
DUP-01 = Field Duplicate of MW 10-1, First Sampling Event
DUP-02 = Field Duplicate of MW 10-1, Second Sampling Event
DUP-A= Field Duplicate of MW-101A
DUP-03= Field Duplicate of MW 93-1A
DUP-05= Field Duplicate of MW 10-1
DUP-07 = Field Duplicate of MW 10-1
(1)= Elevated PAH RDL(s) due to matrix/co-extractive interference

*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full Depth Generic Site Condition Standards in 
a Non-Potable Ground Water Condition

Aug 28, 2013Nov 25, 2014

    MW 10-1A

Jul 16, 2010Jul 16, 2010 Dec 13, 2010 Sep 02, 2011 Dec 13, 2010 Nov 25, 2014

                                        MW 10-1

Aug 28, 2013 Sep 02, 2011Aug 30, 2012
Parameter RDL Criteria*
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Aug 19, 2009 <
Aug 19, 2009 <1

Aug 19, 2009 <2

Jul 16, 2010 <
Dec 13, 2010 <
Sep 02,2011 <

Aug 30, 2012 <
Aug 28, 2013 <
Nov 25, 2014 <
AMEC 2008 <0.04
Aug 19, 2009 0.1
Jul 16, 2010 <
Dec 13, 2010 <
Sep 02, 2011 <
Aug 30, 2012 <
Aug 30, 2012 <
Aug 28, 2013 <
Nov 25, 2014 <
AMEC 2008 <0.04
Aug 19, 2009 <
Jul 16, 2010 <
Dec 13, 2010 <
Sep 02, 2011 <
Aug 30, 2012 <
Aug 28, 2013 <
Nov 25, 2014 <
Aug 19, 2009 0.11
Jul 16, 2010 <
Dec 13, 2010 <
Sep 02, 2011 <
Aug 30, 2012 <
Aug 28, 2013 <
Nov 25, 2014 <
Jul 16, 2010 <
Jul 16, 2010 <2

Dec 13, 2010 <
Sep 02, 2011 <
Aug 30, 2012 <
Aug 28, 2013 <
Aug 28, 2013 <
Nov 25, 2014 <
Nov 25, 2014 <
Jul 16, 2010 <
Dec 13, 2010 <
Dec 13, 2010 <2

Sep 02, 2011 <
Aug 30, 2012 <

                      Sep 02, 2011 <
Aug 28, 2013 <
Nov 25, 2014 <

0.05
7.8

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
1. Lab Duplicate
2. Field Duplicate

MW = Monitor Well
DUP-01 = Field Duplicate of MW 10-1, First Sampling Event
DUP-02 = Field Duplicate of MW 10-1, Second Sampling Event

 DUP-A = Field Duplicate of MW 10-1A
DUP-03= Field Duplicate of MW 93-1A
DUP-04= Field Duplicate of PLCS
DUP-05 = Field Duplicate of MW 10-1
DUP-07 = Field Duplicate of MW 10-1
RDL = Reportable Detection Limit
< = Parameter below detection limit

0.0 = above criteria

DUP-05

*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and 
Sediment Standards for Use Under Part XV.1 of the Environmental 
Protection Act", April 15, 2011, Table 3:  Full Depth Generic Site Condition 
Standards in a Non-Potable Ground Water Condition

MW 10-1A

  DUP-A

RDL
Criteria* - Ontario MOE

DUP-07

Date SampledSample Location Total PCBs

MW 10-1

MW 93-1

MW 93-1A

DUP-03

MW 93-2

MW 93-2A



TABLE D5

HISTORICAL GROUNDWATER ANALYTICAL DATA - VOCs (ug/L)
2013/14 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 3

 084308

Aug 19, 2009 Aug 30, 2012
Field Dup DUP-03

Benzene 1.00 44 < < < < < < < < < < < < < < < < <
Bromodichloromethane 1.00 85,000 < < < < < < < < < < < < < < < < <
Bromoform 1.00 380 < < < < < < < < < < < < < < < < <
Bromomethane 3.00 5.6 < < < < < < < < < < < < < < < < <
Carbon Tetrachloride 1.00 1 < < < < < < < < < < < < < < < < <
Chlorobenzene 1.00 630 < < < < < < < < < < < < < < < < <
Chloroethane 8.00 - < < < < <10 (1) < < < < < < < <10 (1) < < < <
Chloroform 1.00 2 < < < < < < < < < < < < < < < < <
Chloromethane 8.00 - < < < < <10 (1) < < < < < < < <10 (1) < < < <
Dibromochloromethane 1.00 82,000 < < < < < < < < < < < < < < < < <
1,2-Dichlorobenzene 0.50 4,600 < < < < <0.7 (1) < < < < < < < <0.7 (1) < < < <
1,3-Dichlorobenzene 1.00 9,600 < < < < < < < < < < < < < < < < <
1,4-Dichlorobenzene 1.00 8 < < < < < < < < < < < < < < < < <
1,1-Dichloroethane 2.00 320 < < < < <3 (1) < < < < < < < <3 (1) < < < <
1,2-Dichloroethane 1.00 1.6 < < < < < < < < < < < < < < < < <
1,1-Dichloroethylene 0.50 1.6 < < < < < < < < < < < < < < < < <
cis-1,2-Dichloroethylene 2.00 1.6 < < < < <3 (1) < < < < < < < <3 (1) < < < <
trans-1,2-Dichloroethylene 2.00 2 < < < < < < < < < < < < < < < < <
1,2-Dichloropropane 1.00 16.0 < < < < < < < < < < < < < < < < <
cis-1,3-Dichloropropene 2.00 5.2 < < < < < < < < < < < < < < < < <
trans-1,3-Dichloropropene 1.00 5.2 < < < < < < < < < < < < < < < < <
Ethylbenzene 1.00 2,300 < < < < < < < < < < < < < < < < <
Methylene Chloride(Dichloromethane) 3.00 610 < < < < <4 (1) < < < < < < < <4 (1) < < < <
o-Xylene 1.00 4,200 < < < < < < < < < < < < < < < < <
p+m-Xylene 2.00 4,200 < < < < <3 (1) < < < < < < < <3 (1) < < < <
Styrene 1.00 1,300 < < < < < < < < < < < < < < < < <
Tetrachloroethylene 1.00 2 < < < < < < < < < < < < < < < < <
1,1,2,2-Tetrachloroethane 1.00 3 < < < < < < < < < < < < < < < < <
Toluene 1.00 18,000 < < < < < < < < < < < < < < < < <
Trichloroethylene 1.00 2 < < < < < < < < < < < < < < < < <
1,1,1-Trichloroethane 1.00 640 < < < < < < < < < < < < < < < < <
1,1,2-Trichloroethane 1.00 5 < < < < < < < < < < < < < < < < <
Trichlorofluoromethane  (FREON 11) 8.00 2,500 < < < < <10 (1) < < < < < < < <10 (1) < < < <
Vinyl Chloride 0.50 0.5 < < < < < < < < 0.2 < < < < < < < <

Notes:
Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition
RDL = Reportable Detection Limit
SW = Surface Water Sample
-= Not analysed/No criteria
< = Parameter below detection limit

0.0 = above criteria
DUP-01 = Field Duplicate of MW 10-1, First Sampling Event
DUP-02 = Field Duplicate of MW 10-1, Second Sampling Event
DUP-A= Field Duplicate of MW 10-1A
DUP-03= Field Duplicate of MW 93-1A
DUP-05 = Field Duplicate of MW 10-1
DUP-07 = Field Duplicate of MW 10-1
(1)=Elevated RDL for analyzed VOC(s) 

Sep 02, 2011Jul 16, 2010Aug 30, 2012 Nov 25, 2014Aug 28, 2013 Aug 30, 2012Dec 13, 2010Nov 25, 2014 Aug 28, 2013Aug 19, 2009

MW 93-1
Parameter RDL

AMEC 2008Jul 16, 2010
Criteria*

Dec 13, 2010Aug 19, 2009

MW 93-1A

Sep 02, 2011
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Benzene 1.00 44 < < < < < < < < < < < < < < <
Bromodichloromethane 1.00 85,000 < < < < < < < < < < < < < < <
Bromoform 1.00 380 < < < < < < < < < < < < < < <
Bromomethane 3.00 5.6 < < < < < < < < < < < < < < <
Carbon Tetrachloride 1.00 1 < < < < < < < < < < < < < < <
Chlorobenzene 1.00 630 < < < < < < < < < < < < < < <
Chloroethane 8.00 - < < < < <10 (1) < < < < < < <10 (1) < < <
Chloroform 1.00 2 < < < < < < < < < < < < < < <
Chloromethane 8.00 - < < < < <10 (1) < < < < < < <10 (1) < < <
Dibromochloromethane 1.00 82,000 < < < < < < < < < < < < < < <
1,2-Dichlorobenzene 0.50 4,600 < < < < <0.7 (1) < < < < < < <0.7 (1) < < <
1,3-Dichlorobenzene 1.00 9,600 < < < < < < < < < < < < < < <
1,4-Dichlorobenzene 1.00 8 < < < < < < < < < < < < < < <
1,1-Dichloroethane 2.00 320 < < < < <3 (1) < < < < < < <3 (1) < < <
1,2-Dichloroethane 1.00 1.6 < < < < < < < < < < < < < < <
1,1-Dichloroethylene 0.50 1.6 < < < < < < < < < < < < < < <
cis-1,2-Dichloroethylene 2.00 1.6 < < < < <3 (1) < < < < < < <3 (1) < < <
trans-1,2-Dichloroethylene 2.00 2 < < < < < < < < < < < < < < <
1,2-Dichloropropane 1.00 16.0 < < < < < < < < < < < < < < <
cis-1,3-Dichloropropene 2.00 5.2 < < < < < < < < < < < < < < <
trans-1,3-Dichloropropene 1.00 5.2 < < < < < < < < < < < < < < <
Ethylbenzene 1.00 2,300 < < < < < < < < < < < < < < <
Methylene Chloride(Dichloromethane) 3.00 610 < < < < <4 (1) < < < < < < <4 (1) < < <
o-Xylene 1.00 4,200 < < < < < < < < < < < < < < <
p+m-Xylene 2.00 4,200 < < < < <3 (1) < < < < < < <3 (1) < < <
Styrene 1.00 1,300 < < < < < < < < < < < < < < <
Tetrachloroethylene 1.00 2 < < < < < < < < < < < < < < <
1,1,2,2-Tetrachloroethane 1.00 3 < < < < < < < < < < < < < < <
Toluene 1.00 18,000 < < < < < < < < < < < < < < <
Trichloroethylene 1.00 2 < < < < < < < < < < < < < < <
1,1,1-Trichloroethane 1.00 640 < < < < < < < < < < < < < < <
1,1,2-Trichloroethane 1.00 5 < < < < < < < < < < < < < < <
Trichlorofluoromethane  (FREON 11) 8.00 2,500 < < < < <10 (1) < < < < < < <10 (1) < < <
Vinyl Chloride 0.50 0.5 0.2 < < < < < < < < < < < < < <

Notes:
Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition
RDL = Reportable Detection Limit
SW = Surface Water Sample
-= Not analysed/No criteria
< = Parameter below detection limit

0.0 = above criteria
DUP-01 = Field Duplicate of MW 10-1, First Sampling Event
DUP-02 = Field Duplicate of MW 10-1, Second Sampling Event
DUP-A= Field Duplicate of MW 10-1A
DUP-03= Field Duplicate of MW 93-1A
DUP-05 = Field Duplicate of MW 10-1
DUP-07 = Field Duplicate of MW 10-1
(1)=Elevated RDL for analyzed VOC(s) 

Jul 16, 2010 Sep 02, 2011Dec 13, 2010 Sep 02, 2011 Dec 13, 2010Aug 30, 2012 Aug 28, 2013 Nov 25, 2014Aug 19, 2009AMEC 2008
Parameter RDL Criteria*

MW 93-2

Aug 19, 2009 Aug 30, 2012

MW 93-2A

Nov 25, 2014Aug 28, 2013Jul 16, 2010
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Jul 16, 2010 Dec 13, 2010 Aug 28, 2013 Nov 25, 2014 Sep 02, 2011
DUP-01 DUP-02 DUP-05 DUP-07 DUP- A 

Benzene 1.00 44 < < < < < < < < < < < < < < < < <
Bromodichloromethane 1.00 85,000 < < < < < < < < < < < < < < < < <
Bromoform 1.00 380 < < < < < < < < < < < < < < < < <
Bromomethane 3.00 5.6 < < < < < < < < < < < < < < < < <
Carbon Tetrachloride 1.00 1 < < < < < < < < < < < < < < < < <
Chlorobenzene 1.00 630 < < < < < < < < < < < < < < < < <
Chloroethane 8.00 - < < < < <10 (1) < < < < < < < <10 (1) < <10 (1) < <
Chloroform 1.00 2 < < < < < < < < < < < < < < < < <
Chloromethane 8.00 - < < < < <10 (1) < < < < < < < <10 (1) < <10 (1) < <
Dibromochloromethane 1.00 82,000 < < < < < < < < < < < < < < < < <
1,2-Dichlorobenzene 0.50 4,600 < < < < <0.7 (1) < < < < < < < <0.7 (1) < <0.7 (1) < <
1,3-Dichlorobenzene 1.00 9,600 < < < < < < < < < < < < < < < < <
1,4-Dichlorobenzene 1.00 8 < < < < < < < < < < < < < < < < <
1,1-Dichloroethane 2.00 320 < < < < <3 (1) < < < < < < < <3 (1) < <3 (1) < <
1,2-Dichloroethane 1.00 1.6 < < < < < < < < < < < < < < < < <
1,1-Dichloroethylene 0.50 1.6 < < < < < < < < < < < < < < < < <
cis-1,2-Dichloroethylene 2.00 1.6 < < < < <3 (1) < < < < < < < <3 (1) < <3 (1) < <
trans-1,2-Dichloroethylene 2.00 2 < < < < < < < < < < < < < < < < <
1,2-Dichloropropane 1.00 16.0 < < < 4.00 2.00 < < < 1.00 1.00 < 2.00 7.00 3.00 7.00 7.1 <
cis-1,3-Dichloropropene 2.00 5.2 < < < < < < < < < < < < < < < < <
trans-1,3-Dichloropropene 1.00 5.2 < < < 1.00 < < < < < < < 1.00 < < < < <
Ethylbenzene 1.00 2,300 < < < < < < < < < < < < < < < < <
Methylene Chloride(Dichloromethane) 3.00 610 < < < < <4 (1) < < < < < < < <4 (1) < <4 (1) < <
o-Xylene 1.00 4,200 < < < < < < < < < < < < < < < < <
p+m-Xylene 2.00 4,200 < < < < <3 (1) < < < < < < < <3 (1) < <3 (1) < <
Styrene 1.00 1,300 < < < < < < < < < < < < < < < < <
Tetrachloroethylene 1.00 2 < < < < < < < < < < < < < < < < <
1,1,2,2-Tetrachloroethane 1.00 3 < < < < < < < < < < < < < < < < <
Toluene 1.00 18,000 < < < < < < < < < < < < < < < < <
Trichloroethylene 1.00 2 < < < < < < < < < < < < < < < < <
1,1,1-Trichloroethane 1.00 640 < < < < < < < < < < < < < < < < <
1,1,2-Trichloroethane 1.00 5 < < < < < < < < < < < < < < < < <
Trichlorofluoromethane  (FREON 11) 8.00 2,500 < < < < <10 (1) < < < < < < < <10 (1) < <10 (1) < <
Vinyl Chloride 0.50 0.5 < < < < < < < < < < < < < < < < <

Notes:
Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition
RDL = Reportable Detection Limit
SW = Surface Water Sample
-= Not analysed/No criteria
< = Parameter below detection limit

0.0 = above criteria
DUP-01 = Field Duplicate of MW 10-1, First Sampling Event
DUP-02 = Field Duplicate of MW 10-1, Second Sampling Event
DUP-A= Field Duplicate of MW 10-1A
DUP-03= Field Duplicate of MW 93-1A
DUP-05 = Field Duplicate of MW 10-1
DUP-07 = Field Duplicate of MW 10-1
(1)=Elevated RDL for analyzed VOC(s) 

Aug 28, 2013Dec 13, 2010

MW 10-1A

Sep 02, 2011 Aug 30, 2012Aug 30, 2012

MW 10-1

Nov 25, 2014
Parameter RDL Criteria*

Jul 16, 2010 Nov 25, 2014Sep 02, 2011Dec 13, 2010 Aug 28, 2013Jul 16, 2010
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Aug 19, 2009 Aug 30, 2012
Field Dup DUP-03

Anion Sum me/L N/A - 6.10 7.22 5.87 5.52 7.47 6.51 6.2 6.2 - 7.22 7.33 7.46 5.61 6.5 6.47 7.23 7.66
Bicarb. Alkalinity (calc. as CaCO3) mg/L 1.00 - 236.0 292.0 229.0 210.0 304.0 270 240 250 - 285.0 293.0 297.0 216.0 260 250 300 320
Calculated TDS mg/L 1.00 - 338.0 375.0 313.0 313.0 389.0 338 330 330 265.0 447.0 390.0 401.0 302.0 334 334 380 400
Carb. Alkalinity (calc. as CaCO3) mg/L 1.00 - 2.00 3.00 3.00 2.00 4.00 4.7 2.6 3.7 - 3.00 3.00 2.00 3.00 5.2 5.4 2.8 3.3
Cation Sum me/L N/A - 6.60 6.77 5.62 5.90 6.90 6.14 5.82 5.72 - 9.57 7.02 7.19 5.35 5.89 5.94 7.05 7.38
Hardness (CaCO3) mg/L 1.00 - 160 160 120 120 180 150 140 130 205 210 170 170 120 140 150 170 180
Ion Balance (% Difference) % N/A - 4.00 3.22 2.18 3.33 3.97 2.92 3.16 4.11 - 14.00 2.16 1.84 2.37 4.92 4.27 1.26 1.86
Langelier Index (@ 20C) N/A N/A - 0.50 0.62 0.47 0.38 0.80 0.815 0.51 0.64 - 0.70 0.62 0.61 0.55 0.826 0.846 0.65 0.74
Langelier Index (@ 4C) N/A N/A - 0.30 0.37 0.22 0.13 0.55 0.566 0.261 0.395 - 0.45 0.37 0.36 0.31 0.577 0.597 0.401 0.495
Nitrate (N) mg/L 0.05 - < < < < < < < < - < < < < < < < <
Saturation pH (@ 20C) N/A N/A - 7.50 7.41 7.64 7.64 7.32 7.45 7.54 7.56 - 7.31 7.37 7.32 7.67 7.5 7.5 7.34 7.29
Saturation pH (@ 4C) N/A N/A - 7.80 7.66 7.89 7.89 7.57 7.69 7.79 7.81 - 7.55 7.62 7.57 7.92 7.75 7.75 7.59 7.54
Total Alkalinity (Total as CaCO3) mg/L 30 - 240 300 230 210 310 280 250 250 290 290 300 300 220 260 260 310 320
Carbonaceous BOD mg/L 5.00 - - - - - - - - - - - - - - - - - -
Dissolved Chloride (Cl) mg/L 1 - 36 35 19 15 11 11 24 17 11 12 11 11 16 30 30 11 10
Colour TCU 5.00 - < < < < < < < < - < < <5 <5 < < < <
Strong Acid Dissoc. Cyanide (CN) mg/L 0.00 - - - - - - - - - - - - - - - - - -
Nitrate + Nitrite mg/L 0.05 - < < < < < < < < < < < < < < < < <
Nitrite (N) mg/L 0.01 - < < < < < < < < 0.015 < < < < < < < <
Nitrogen (Ammonia Nitrogen) mg/L 0.05 - 0.10 < < < < < < < 0.02 < < <0.05 <0.05 < < < <
Total Organic Carbon (C) mg/L 0.50 - 1.20 1.00 2.10 0.90 930.00 < 1.1 0.86 2.00 < <(5) ( 1 ) <(5) ( 1 ) <(0.5) 1.4 1.5 2.6 ( 1 ) <
Orthophosphate (P) mg/L 0.01 - < < < < < < 0.013 < - < < 0.04 < < < < <
pH pH N/A - 8.00 8.03 8.11 8.02 8.12 8.26 8.05 8.2 8.02 8.00 7.99 7.93 8.22 8.33 8.35 7.99 8.03
Phenols-4AAP mg/L 0.00 - - - - - - - - - - - - - - - - - -
Reactive Silica (SiO2) mg/L 0.50 - 9.90 10.00 7.60 7.60 6.90 5.3 8.1 7.9 - 5.00 7.10 6.80 7.70 9.1 9.1 6.3 7.7
Total Suspended Solids (TSS) mg/L 2 - - - - - - - - - - - - - - - - - -
Dissolved Sulphate (SO4) mg/L 2 - 2 16 33 42 48 33 27 37 - 55 53 56 38 19 20 38 43
Sulphide mg/L 0.02 - - - - - - - - - - - - - - - - - -
Turbidity NTU 0.1 - 0.5 1.3 61.0 34.0 <1000 590 2.1 5.1 - 350.0 300.0 470.0 1.1 5.9 5.7 160 490
Conductivity uS/cm 1 - 580 580 520 500 630 580 540 520 511 610 630 640 500 580 590 620 680
Total Oil & Grease mg/L 5 - - - - - - - - - - - - - - - - - -

Notes:
Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL.

RDL = Reportable Detection Limit 0.0 = above criteria
- = Not analysed/No criteria (2)= Reporting limit was increased due to turbidity 
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit
DUP-01 = Field Duplicate of MW 10-1, First Sampling Event
DUP-02 = Field Duplicate of MW 10-1, Second Sampling Event
DUP-03= Field Duplicate of MW 93-1A
DUP-05= Field Duplicate of MW 10-1
Dup-07 = Field Duplicate of MW 10-1
(1) = Elevated detection limit due to matrix interference

UnitsParameter
Aug 19, 2009 Dec 13, 2010 Sep 02, 2011Jul 16, 2010

RDL Criteria*
MW 93-1

Nov 25, 2014Aug 30, 2012 Aug 28, 2013

*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition

Aug 19, 2009 Sep 02, 2011
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Dec 13, 2010 Nov 25, 2014AMEC 2008 Aug 30, 2012Jul 16, 2010 Aug 28, 2013
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Anion Sum me/L N/A - - 6.90 6.30 6.58 6.42 6.36 6.33 6.18 2.69 6.43 1.31 2.42 1.37 1.72 2.27
Bicarb. Alkalinity (calc. as CaCO3) mg/L 1.00 - - 232.0 205.0 219.0 210.0 210.0 220 220 62.0 212.0 14.0 61.0 11.0 14 7.7
Calculated TDS mg/L 1.00 - 331.0 380.0 346.0 368.0 361.0 353.0 350 340 184.0 351.0 87.0 145.0 96.0 120 150
Carb. Alkalinity (calc. as CaCO3) mg/L 1.00 - - 1.00 1.00 1.00 2.00 2.60 1.3 1.7 < 1.00 < < < < <
Cation Sum me/L N/A - - 6.50 5.66 6.19 6.10 5.99 5.97 6.01 3.43 5.70 1.15 2.09 1.44 1.87 1.96
Hardness (CaCO3) mg/L 1.00 - 245 270 240 250 260 250 250 250 120 240 31 73 34 42 61
Ion Balance (% Difference) % N/A - - 2.60 5.35 3.05 2.56 3.00 2.93 1.39 12.10 ` 6.50 7.32 2.49 4.18 7.33
Langelier Index (@ 20C) N/A N/A - - 0.50 0.53 0.54 0.68 0.90 0.591 0.711 -1.51 0.48 -3.48 -1.21 -3.03 -3.37 -3.6
Langelier Index (@ 4C) N/A N/A - - 0.30 0.28 0.29 0.43 0.65 0.342 0.462 -1.76 0.24 -3.73 -1.46 -3.28 -3.62 -3.85
Nitrate (N) mg/L 0.05 - - < < < < < < < < < 0.15 < < < 0.43
Saturation pH (@ 20C) N/A N/A - - 7.20 7.28 7.20 7.23 7.22 7.22 7.2 8.06 7.27 9.25 8.27 9.28 9.14 9.26
Saturation pH (@ 4C) N/A N/A - - 7.40 7.53 7.45 7.47 7.47 7.47 7.45 8.31 7.52 9.50 8.52 9.53 9.39 9.51
Total Alkalinity (Total as CaCO3) mg/L 30 - 205 2,320 210 220 210 220 220 220 62 210 14 61 12 14 7.7
Carbonaceous BOD mg/L 5.00 - - - - - - - - - - - - - - - -
Dissolved Chloride (Cl) mg/L 1 - 24 24 23 21 20 20 19 18 21 23 14 16 17 22 31
Colour TCU 5.00 - - < < <5 <5 < < < 6.00 < 79.00 120.00 41.00 65 14
Strong Acid Dissoc. Cyanide (CN) mg/L 0.00 - - - - - - - - - - - - - - - -
Nitrate + Nitrite mg/L 0.05 - < < < < < < < < < < < < < < 0.43
Nitrite (N) mg/L 0.01 - 0.02 < < < < < < < < < < < < < <
Nitrogen (Ammonia Nitrogen) mg/L 0.05 - <0.01 < < < < < < < 0.24 < 0.35 0.25 0.40 0.53 0.21
Total Organic Carbon (C) mg/L 0.50 - 2.00 0.50 1.50 1.30 1.00 0.88 1 1 6.20 1.30 16.00 17.00 22.00 16 13
Orthophosphate (P) mg/L 0.01 - - < < < < < < < < < < < < < <
pH pH N/A - 7.50 7.70 7.81 7.74 7.90 8.12 7.81 7.91 6.55 7.75 5.77 7.06 6.25 5.77 5.66
Phenols-4AAP mg/L 0.00 - - - - - - - - - - - - - - - -
Reactive Silica (SiO2) mg/L 0.50 - - 19.00 18.00 19.00 19.00 18.00 18 17 12.00 18.00 6.40 11.00 5.70 6.4 7
Total Suspended Solids (TSS) mg/L 2 - - - - - - - - - - - - - - - -
Dissolved Sulphate (SO4) mg/L 2 - - 73 74 76 78 71 68 56 41 74 31 36 32 40 58
Sulphide mg/L 0.02 - - - - - - - - - - - - - - - -
Turbidity NTU 0.1 - - 13.0 5.4 13.0 3.9 4.0 1.1 6.1 84.0 3.2 100.0 190.0 120.0 44 70
Conductivity uS/cm 1 - 549 560 570 580 570 580 560 550 260 570 140 230 150 190 260
Total Oil & Grease mg/L 5 - - - - - - - - - - - - - - - -

Notes:
Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL.

RDL = Reportable Detection Limit 0.0 = above criteria
- = Not analysed/No criteria (2)= Reporting limit was increased due to turbidity 
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit
DUP-01 = Field Duplicate of MW 10-1, First Sampling Event
DUP-02 = Field Duplicate of MW 10-1, Second Sampling Event
DUP-03= Field Duplicate of MW 93-1A
DUP-05= Field Duplicate of MW 10-1
Dup-07 = Field Duplicate of MW 10-1
(1) = Elevated detection limit due to matrix interference

*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition

Parameter Units RDL Criteria*
Sep 02, 2011

MW 93-2A

Aug 30, 2012 Nov 25, 2014Dec 13, 2010 Aug 28, 2013

 MW 93-2 

AMEC 2008 Nov 25, 2014 Jul 16, 2010Aug 19, 2009 Sep 02, 2011Jul 16, 2010 Dec 13, 2010 Aug 19, 2009Aug 30, 2012 Aug 28, 2013
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Jul 16, 2010 Dec 13, 2010 Aug 28, 2013 Nov 25, 2014 Sep 02, 2011
DUP-01 DUP-02 DUP-05 Dup-07 DUP-A

Anion Sum me/L N/A - 3.87 2.63 3.89 2.70 3.48 3.24 2.92 2.96 3.11 3.16 3.86 3.08 1.43 2.11 1.44 1.66 2.92
Bicarb. Alkalinity (calc. as CaCO3) mg/L 1.00 - 94.0 92.0 96.0 95.0 144.0 140 120 120 96 98 94.0 114.0 50.0 77.0 51.0 49 90
Calculated TDS mg/L 1.00 - 215.0 147.0 217.0 149.0 185.0 174 160 160 170 170 215.0 171.0 95.0 122.0 95.0 100 160
Carb. Alkalinity (calc. as CaCO3) mg/L 1.00 - < < < < < 1.1 < < < < < < < < < < <
Cation Sum me/L N/A - 3.60 2.55 3.66 2.57 3.27 3.11 2.89 2.91 2.99 3.01 3.61 3.08 1.57 1.98 1.59 1.61 2.76
Hardness (CaCO3) mg/L 1.00 - 100 110 100 110 150 140 130 130 130 130 100 140 61 84 61 68 120
Ion Balance (% Difference) % N/A - 3.61 1.54 3.05 2.47 3.11 2.05 0.52 0.85 1.97 2.43 3.35 0.00 4.67 3.18 4.95 1.53 2.82
Langelier Index (@ 20C) N/A N/A - -0.23 -0.79 -0.31 -0.68 0.34 0.365 -0.202 -0.192 -0.006 0.007 -0.36 -0.18 -1.18 -0.60 -1.11 -1.51 -0.083
Langelier Index (@ 4C) N/A N/A - -0.48 -1.05 -0.56 -0.93 0.09 0.115 -0.452 -0.442 -0.256 -0.243 -0.61 -0.43 -1.43 -0.85 -1.36 -1.76 -0.333
Nitrate (N) mg/L 0.05 - < 0.24 < 0.25 < 0.16 < < 0.13 0.14 < 0.26 0.10 0.08 0.08 0.068 0.069
Saturation pH (@ 20C) N/A N/A - 7.93 7.79 7.91 7.77 7.51 7.55 7.64 7.63 7.73 7.72 7.92 7.64 8.32 8.00 8.31 8.29 7.76
Saturation pH (@ 4C) N/A N/A - 8.18 8.05 8.16 8.02 7.76 7.8 7.89 7.88 7.98 7.97 8.17 7.89 8.57 8.25 8.56 8.54 8.01
Total Alkalinity (Total as CaCO3) mg/L 30 - 95 92 96 96 140 140 120 120 96 98 95 110 51 77 51 49 90
Carbonaceous BOD mg/L 5.00 - - - - - - - - - - - - - - - - - -
Dissolved Chloride (Cl) mg/L 1 - 56 12 56 12 6 3.8 5.4 5.8 26 26 56 14 3 4 3 5.7 27
Colour TCU 5.00 - 10.00 9.00 6.00 13.00 9.00 5.6 < < < < 7.00 5.00 22.00 7.70 18.00 8.2 16
Strong Acid Dissoc. Cyanide (CN) mg/L 0.00 - - - - - - - - - - - - - - - - - -
Nitrate + Nitrite mg/L 0.05 - < < < < 0.90 0.16 < < 0.13 0.14 < < 0.11 0.08 0.08 0.068 0.069
Nitrite (N) mg/L 0.01 - < < < < < < < < < < < < < < < < <
Nitrogen (Ammonia Nitrogen) mg/L 0.05 - 0.14 <0.05 0.14 <0.05 0.28 < < < < < 0.15 0.09 < 0.11 < < <
Total Organic Carbon (C) mg/L 0.50 - 8 ( 1 ) 33.00 8 ( 1 ) 18.00 18.00 2.7 3 3.1 2.2 2.3 8 ( 1 ) 2.30 15.00 8.70 18.00 34 ( 1 ) 7.1 (2)
Orthophosphate (P) mg/L 0.01 - < < < < < < < < < < < < < < < < <
pH pH N/A - 7.70 7.00 7.60 7.09 7.85 7.91 7.44 7.44 7.73 7.72 7.56 7.46 7.14 7.40 7.20 6.78 7.68
Phenols-4AAP mg/L 0.00 - - - - - - - - - - - - - - - - - -
Reactive Silica (SiO2) mg/L 0.50 - 7.00 6.20 7.00 6.00 8.00 7.4 6.9 7 4.5 4.5 7.10 7.60 10.00 10.00 10.00 11 2.9
Total Suspended Solids (TSS) mg/L 2 - - - - - - - - - - - - - 7,000 - 9,400 - -
Dissolved Sulphate (SO4) mg/L 2 - 18 21 19 21 20 17 17 18 21 21 19 19 22 21 22 24 16
Sulphide mg/L 0.02 - - - - - - - - - - - - - - - - - -
Turbidity NTU 0.1 - 640.0 >1000 570.0 540.0 320.0 26 110 110 37 38 520.0 110.0 >1000 240.0 >1000 >1000 310
Conductivity uS/cm 1 - 380 250 380 260 320 300 270 280 300 300 380 300 150 200 150 160 280
Total Oil & Grease mg/L 5 - - - - - - - - - - - - - - - - - -

Notes:
Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL.

RDL = Reportable Detection Limit 0.0 = above criteria
- = Not analysed/No criteria (2)= Reporting limit was increased due to turbidity 
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit
DUP-01 = Field Duplicate of MW 10-1, First Sampling Event
DUP-02 = Field Duplicate of MW 10-1, Second Sampling Event
DUP-03= Field Duplicate of MW 93-1A
DUP-05= Field Duplicate of MW 10-1
Dup-07 = Field Duplicate of MW 10-1
(1) = Elevated detection limit due to matrix interference

*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition

Units RDL Criteria*Parameter
MW 10-1A

Nov 25, 2014Aug 28, 2013 Aug 30, 2012

MW 10-1

Dec 13, 2010Jul 16, 2010 Aug 30, 2012 Sep 02, 2011Sep 02, 2011 Dec 13, 2010Jul 16, 2010Nov 25, 2014 Aug 28, 2013
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Aug 19, 2009 Aug 30, 2012
Field Dup DUP-03

Aluminum (Al) 5.0 - 100  120  37 17 73.7 73.7 8.3 14 42000  13,000  15 31 5.9 5.9 13.0 10 18
Antimony (Sb) 1.0 20,000 < < < < < < < < < < < < < < < < <
Arsenic (As) 1.0 1,900 < < < < < < < 1.2  36   7  < < < < < < <
Barium (Ba) 1.0 29,000 130  150  88 70 77.9 77.9 100 85  426   240  79 73 68.6 68.6 107 83 71
Beryllium (Be) 1.0 67 < < < < <1 <1 < <  2  < < < < < < < <
Bismuth (Bi) 2.0 - < < < < <2 <2 < < - < < < < < < < <
Boron (B) 5.0 45,000 120  120  100 99 63 63 110 98 -  58  56 57 96 96 118 69 64
Cadmium (Cd) 0.0 2.7 0.4 < 0.02 0.05 < < 0.044 0.022  3  < 0.03 0.07 < < < < 0.012
Calcium (Ca) 100 - - - 26,000 29,000 43,500 43,500 31,000 30,000 - - 40,000 45,000 26,300 26,300 33,000 42,000 45,000
Chromium (Cr) 1.0 810/140(1) < < < < < < < <  54   39  < < < < < < <
Cobalt (Co) 0.4 66 < < < < 0.44 0.44 < <  110   170  0.7 0.4 < < < 1 <
Copper (Cu) 2.0 87 6  3  < < <2 <2 < <  370   170  2 < < < 6.8 < <
Iron (Fe) 50 - 670  550  < < 65 65 570 330  370  37000 < < < < 55 530 <
Lead (Pb) 1 25 4.6  1  < < < < < <  45   17  < < < < < < <
Magnesium (Mg) 100 - - - 14,000 12,000 16,400 16,400 15,000 14,000 - - 17,000 14,000 12,200 12,200 15,400 17,000 17,000
Manganese (Mn) 2.0 - 110  120  120 81 60 60 110 120 2,620  1200  160 57 259 259 103 160 71
Molybdenum (Mo) 2.0 9,200 6  6  20 18 16.3 16.3 15 15  20   11  15 14 19.2 19.2 10.7 16 15
Nickel (Ni) 2.0 490 6 < < < < < < <  154   87  < < < < < < <
Phosphorus (P) 100 - - - < < - - < < - - < 130 - - < < <
Potassium (K) 100 - - - 1,900 2,000 2,680 2,680 1,800 1,700 - - 2,500 2,700 1,830 1,830 1,730 2,700 2,500
Selenium (Se) 1.0 63 < < < < < < < <  <1  < < < < < < < <
Silver (Ag) 0.1 1.5 < < < < < < < <  1  < < < < < < < <
Sodium 100 2,300,000 - - - - 76,100 70,400 69,000 69,000 - - - - 68,600 68,200 68,600 80,000 85,000
Strontium (Sr) 2.0 - 250  260  230 220 263 263 240 220 -  300  300 280 192 192 249 280 280
Thallium (Tl) 0.1 510 < < < < < < < < - - < < < < < < <
Tin (Sn) 2.0 - < < < < <2 <2 < < - < < < < < < < <
Titanium (Ti) 2.0 - 3  3  < < 2.6 2.6 < < -  720  < 2 < < < < <
Uranium (U) 0.1 - 0.2  0.2  0.3 0.2 3.06 3.06 0.16 0.34 -  6  2.9 2.8 0.4 0.4 0.21 2.3 3.1
Vanadium (V) 2.0 250 < < < < < < < <  155   28  < < < < < < <
Zinc (Zn) 5.0 1,100 360  32  10 10 < < 12 10  443   250  < < < < < < <

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition
RDL = Reportable Detection Limit
- = Not analysed/No criteria
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit

0.0 = above criteria
DUP-01 = Field Duplicate of MW 10-1, First Sampling Event
DUP-02 = Field Duplicate of MW 10-1, Second Sampling Event
DUP-03= Field Duplicate of MW 93-1A
DUP-05 = Field Duplicate of MW 10-1
DUP-07 = Field Duplicate fo MW 10-1
(1)  Criteria for Total Chromium = 2000 ug/L, Criteria for Chromium (VI) = 110 ug/L

Jul 16, 2010 Dec 13, 2010Sep 02, 2011 AMEC 2008Jul 16, 2010
Parameter

Dec 13, 2010 Aug 19, 2009Aug 30, 2012Aug 19, 2009
RDL Criteria*

MW 93-1

Nov 25, 2014 Sep 02, 2011 Aug 30, 2012

MW 93-1A

Nov 25, 2014Aug 28, 2013 Aug 28, 2013
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Aluminum (Al) 5.0 -  484   460  9 < < < 5.4 6.2  630  < 150 86.6 290 270
Antimony (Sb) 1.0 20,000 < < < < < < < < < < < < < < <
Arsenic (As) 1.0 1,900  3   2  2 2 1.2 1.2 1.9 3.0 < 2 < < < < <
Barium (Ba) 1.0 29,000  131   180  170 160 171 171 170 190  69  180 39 54.1 54.1 48 90
Beryllium (Be) 1.0 67  <0.1  < < < < < < < < < < < < < <
Bismuth (Bi) 2.0 -  <0.5  < < < < < < < < < < < < < <
Boron (B) 5.0 45,000 -  1100  980 1100 < < 1,100 980  440.0  1000 24 317 317 < <
Cadmium (Cd) 0.0 2.7 - < 0.15 0.1 1160 1160 <0.010 <  11  0.15 3.5 0.304 0.304 0.32 11
Calcium (Ca) 100 - - - 69,000 80,000 77,300 77,400 75,000 76000 - 69,000 9,000 20,600 20,600 11,000 16,000
Chromium (Cr) 1.0 810/140(1)  1  < < < < < < < < < < < < < <
Cobalt (Co) 0.4 66  1  < < 0.4 < < < <  1  < 1.4 1.19 1.19 0.93 5.2
Copper (Cu) 2.0 87  8   5  < < 0.56 0.56 < <  6  < < < < < <
Iron (Fe) 50 - 1300  980  < < < < 57 130  9900  < 1900 3000 3000 12,000 730
Lead (Pb) 1 25  5   2  < < < < < <  6.9  < 0.8 1.17 1.17 1 1
Magnesium (Mg) 100 - - - 16,000 13,000 15,600 15,600 15,000 15000 16,000 2,200 5,220 5,220 3,300 4,900
Manganese (Mn) 2.0 - 15,300  1200  880 950 1,120 1,120 980 720  4300  890 4,000 4,190 4,190 5,000 6,700
Molybdenum (Mo) 2.0 9,200  2  < < < < < < < < < < < < < <
Nickel (Ni) 2.0 490  1  < < < < < < < < < < < < < 4.8
Phosphorus (P) 100 - - - < 150 - - < < - < < - - < 110
Potassium (K) 100 - - - 1,200 1,400 1,560 1,560 1,300 1300 - 1,200 980 1,040 1,040 1,300 1,600
Selenium (Se) 1.0 63  1  < < < < < < < < < < < < < <
Silver (Ag) 0.1 1.5 - < < < < < < < < < < < < < <
Sodium 100 2,300,000 - - - - 21,000 20,300 22,000 22000 - - - 11,000 9,100 12,000 15,000
Strontium (Sr) 2.0 - -  230  240 230 210 210 220 230  100  240 41 70.6 70.6 52 77
Thallium (Tl) 0.1 510 - < < < < < < < < < < < < < <
Tin (Sn) 2.0 - - < < < < < < < < < < < < < <
Titanium (Ti) 2.0 - -  21  < < < < < <  20  < 2 < < 2.2 <
Uranium (U) 0.1 - -  0  0.3 0.2 0.24 0.24 0.26 0.23  0.3  0.3 < < < < <
Vanadium (V) 2.0 250  2  < < < < < < <  4  < < < < < <
Zinc (Zn) 5.0 1,100  33   41  19 18 5 5 < < 1,700 17 1,300 568 568 190 2,900

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition
RDL = Reportable Detection Limit
- = Not analysed/No criteria
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit

0.0 = above criteria
DUP-01 = Field Duplicate of MW 10-1, First Sampling Event
DUP-02 = Field Duplicate of MW 10-1, Second Sampling Event
DUP-03= Field Duplicate of MW 93-1A
DUP-05 = Field Duplicate of MW 10-1
DUP-07 = Field Duplicate fo MW 10-1
(1)  Criteria for Total Chromium = 2000 ug/L, Criteria for Chromium (VI) = 110 ug/L

MW 93-2AMW 93-2

Jul 16, 2010Aug 30, 2012Sep 02, 2011Jul 16, 2010AMEC 2008 Nov 25, 2104Aug 19, 2009
Parameter RDL Criteria*

Sep 02, 2011Dec 13, 2010 Nov 25, 2014Aug 30, 2012Aug 28, 2013 Aug 28, 2013Dec 13, 2010 Aug 19, 2009
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Jul 16, 2010 Dec 13, 2010 Aug 28, 2013 Nov 25, 2014 Sep 02, 2011
DUP-01 DUP-02 DUP-05 DUP-07 DUP-A

Aluminum (Al) 5.0 - 200 38 160 36 41.8 41.8 30 26 12 17 100 11 74.5 74.5 68.3 58 75
Antimony (Sb) 1.0 20,000 < < < < < < < < < < < < < < < < <
Arsenic (As) 1.0 1,900 < < < < < < < < < < < < < < < < <
Barium (Ba) 1.0 29,000 100 36 110 38 50.2 50.2 38 38 41 41 110 62 28.8 28.8 29.4 35 22
Beryllium (Be) 1.0 67 < < < < < < < < < < < < < < < < <
Bismuth (Bi) 2.0 - < < < < < < < < < < < < < < < < <
Boron (B) 5.0 45,000 45 9 38 9 < < < < < < 42 13 < < < < <
Cadmium (Cd) 0.0 2.7 0.03 < 0.03 < 0.032 0.032 0.037 0.053 < < 0.02 0.03 0.039 0.039 0.036 0.033 <
Calcium (Ca) 100 - 31,000 41,000 32,000 42,000 51,100 51,100 45,000 45,000 46,000 47,000 31,000 48,000 20,600 20,600 20,800 23,000 45,000
Chromium (Cr) 1.0 810/140(1) < < < < < < < < < < < < < < < < <
Cobalt (Co) 0.4 66 2.3 1.4 2.4 1.4 4.91 4.91 0.41 < < < 2.5 3.3 1.54 1.54 2.07 12 <
Copper (Cu) 2.0 87 5 9 5 9 7.3 7.3 5.8 6 3.8 4 4 < 9.4 9.4 9.1 11 6.8
Iron (Fe) 50 - 120 50 140 59 50 50 84 < < < 82 < 96 96 92 560 86
Lead (Pb) 1 25 < < < < < < < < < < < < < < 2.66 < <
Magnesium (Mg) 100 - 5,800 2,300 5,900 2,300 4,540 4,540 4,100 4,000 3,900 3,900 5,900 3,900 2,190 2,190 2,150 2,500 1,800
Manganese (Mn) 2.0 - 390 190 390 170 239 239 27 26 12 13 400 380 106 106 139 860 3.3
Molybdenum (Mo) 2.0 9,200 16 3 16 3 2.5 2.5 < < < < 14 5 8.5 8.5 6.1 3.2 <
Nickel (Ni) 2.0 490 6 6 6 6 6.5 6.5 2 2.1 < < 5 6 8.9 8.9 8.3 11 <
Phosphorus (P) 100 - < 150 < < - - < < < < < < - - - < <
Potassium (K) 100 - 6,400 1,100 6,400 980 1,360 1,360 1,200 1,300 1,100 1,100 6,400 1,400 714 714 693 720 850
Selenium (Se) 1.0 63 < < < < < < < < < < < < < < < < <
Silver (Ag) 0.1 1.5 < < < < < < < < < < < < < < < 0.15 <
Sodium 100 2,300,000 - - - - 6,570 7,020 6,600 6,600 8,000 7,800 - - 4,670 5,750 4,600 5,100 8,100
Strontium (Sr) 2.0 - 98 85 99 87 106 106 98 98 98 98 99 100 46.9 46.9 45.4 56 85
Thallium (Tl) 0.1 510 < < < < < < < < < < < < < < < < <
Tin (Sn) 2.0 - < < < < < < < < < < < < < < < < <
Titanium (Ti) 2.0 - 3 < 3 < < < < < < < 2 < 2.1 2.1 < < 3.9
Uranium (U) 0.1 - 0.4 < 0.4 < 0.43 0.43 0.29 0.29 0.2 0.21 0.4 0.3 < < < < 0.14
Vanadium (V) 2.0 250 < < < < < < < < < < < < < < < < <
Zinc (Zn) 5.0 1,100 5 11 6 11 9 9 8.2 11 < < 5 10 8.9 8.9 10.1 6.9 <

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
*  Ontario Ministry of the Environment (MOE) "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", April 15, 2011, Table 3:  Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition
RDL = Reportable Detection Limit
- = Not analysed/No criteria
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit

0.0 = above criteria
DUP-01 = Field Duplicate of MW 10-1, First Sampling Event
DUP-02 = Field Duplicate of MW 10-1, Second Sampling Event
DUP-03= Field Duplicate of MW 93-1A
DUP-05 = Field Duplicate of MW 10-1
DUP-07 = Field Duplicate fo MW 10-1
(1)  Criteria for Total Chromium = 2000 ug/L, Criteria for Chromium (VI) = 110 ug/L

MW 10-1A

Nov 25, 2014Aug 30, 2012Dec 13, 2010

MW 10-1

Jul 16, 2010 Sep 02, 2011Sep 02, 2011 Aug 28, 2013Aug 30, 2012Jul 16, 2010 Dec 13, 2010 Aug 28, 2013Nov 25, 2014
Parameter RDL Criteria*
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F1 F2

C6-C10 C10-C16 C16-C21 C21-C32

2008 (AMEC) <(0.2) <(0.2) <(0.2) <(0.6) <(0.05)1 <(0.05)1 <(0.05)1 <(0.15)1 -
Aug 19, 2009 < < < < < < < < -
Jul 16, 2010 < < < < < < < < -
Dec 13, 2010 < < < < < < < < -
Sep 02, 2011 < < < < < < < < -
Nov 07, 2012 < < < < < < < < -
Aug 28, 2013 < < < < < < < < < -
Nov 25, 2014 < < < < < < < < < -

2008 (AMEC) <(0.2) <(0.2) <(0.2) <(0.6) <(0.05)1 <(0.05)1 <(0.05)1 <(0.15)1 -
Aug 19, 2009 < < < < < < < < -
Jul 16, 2010 < < < < < < < -
Dec 13, 2010 < < < < < < < < -
Sep 02, 2011 < 0.02 < < < < < < -
Nov 07, 2012 < < < < < < < < -
Aug 28, 2013 < < < < < < < < < -
Nov 25, 2014 < < < < < < < < < -

0.001 0.001 0.001 0.002 0.01 0.05 0.1 0.1 0.1 -
- Gasoline
- Diesel /#2 Fuel Oil
- #6 Oil
- -
- -
- -

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL.
1. Assumed transcript error by factor of 1,000 from Pinchin LeBlanc Environmental Table 2 from March 2010 OMM Report
2. 2007 CCME Freshwater Aquatic Life Guidelines
3. BC Ministry of Water, Land and Air Protection Guidelines for Protection of Aquatic Life

RDL = Reportable Detection Limit DUP = Laboratory duplicate
< = Parameter below detection limit 0.0 = above criteria
- = Not analysed <(#) = Parameter below AMEC laboratory detection limit

CommentsF3
Modified TPH

Ethyl- 
benzene

Total Petroleum Hydrocarbons (TPH)
Xylenes

0.5
1997 BC Guidelines for Protection of 

Aquatic Life 3
1.5

- -
2007 CCME Freshwater Aquatic Life 

Guidelines 2

- -

0.39

- - - -

--

Benzene

4.00 2.00 -

Toluene

SURACE DOWN

Sample Location 

SURFACE UP

Date Sampled

RDL



TABLE D9

HISTORICAL SURFACE WATER ANALYTICAL DATA - PAHs (ug/L)
2013/14 MONITORING AND MAINTENANCE PROGRAM
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1-Methylnaphthalene 0.05 -  <0.03  < < < < < < <  <0.03  < < < < < < <
2-Methylnaphthalene 0.05 -  <0.03  < < < < < < <  <0.03  < < < < < < <
Acenaphthene 0.01 5.8  <0.04  < < < < < < <  <0.04  < < < < < < <
Acenaphthylene 0.01 -  <0.03  < < < < < < <  <0.03  < < < < < < <
Acridine 0.05 4.4 - - < < - - < < - - < < - - < <
Anthracene 0.01 0.012  <0.01  < < < < < < <  <0.01  < < < < < < <
Benzo(a)anthracene 0.01 0.018  <0.01  < < < < < < <  <0.01  < < < < < < <
Benzo(a)pyrene 0.01 0.015  <0.01  < < < < < < <  <0.01  < < < < < < <
Benzo(b)fluoranthene 0.01 -  <0.05  < < < < < < <  <0.05  < < < < < < <
Benzo(g,h,i)perylene 0.01 -  <0.03  < < < < < < <  <0.03  < < < < < < <
Benzo(j)fluoranthene 0.01 - - - - < < < < - - - - < < < <
Benzo(k)fluoranthene 0.01 -  <0.05  < < < < < < <  <0.05  < < < < < < <
Chrysene 0.01 -  <0.04  < < < < < < <  <0.04  < < < < < < <
Dibenz(a,h)anthracene 0.01 - - < < < < < < <  NA  < < < < < < <
Fluoranthene 0.01 0.04  <0.03  < < < < < < <  <0.03  < < < < < < <
Fluorene 0.01 3.0  <0.03  < < < < < < <  <0.03  < < < < < < <
Indeno(1,2,3-cd)pyrene 0.01 -  <0.05  < < < < < < <  <0.05  < < < < < < <
Naphthalene 0.2 1.1 - < < < < < < <  NA  < < < < < < <
Perylene 0.01 - - < 0.01 < < < < <  NA  < < < < < < <
Phenanthrene 0.01 0.4  <0.04  < < < < 0.011 < <  <0.04   0.01  < < < 0.012 < <
Pyrene 0.01 0.025 < < < < < < < <  <0.01  < < < < < < <
Quinoline 0.05 3.4 - - < < - - < < - - < < - - < <

Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL.
*  Canadian Council of Ministers of the Environment (CCME) Canadian Water 
     Quality Guidelines for the Protection of Freshwater Aquatic Life (2007 - Update 7.1).

RDL = Reportable Detection Limit 0.0 = above criteria
- = Not analysed/No criteria
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit

Jul 16, 2010
Criteria*

Nov 25, 2014

SURFACE DOWN

Sep 02, 2011Dec 13, 2010AMEC 2008 Aug 19, 2009 Nov 07, 2012Aug 28, 2013 Aug 28, 2013
Parameter RDL

AMEC 2008 Aug 19, 2009

SURFACE UP

Nov 25. 2014Sep 02, 2011Jul 16, 2010 Dec 13, 2010 Nov 07, 2012
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Total PCBs 0.05 - <0.04 0.11 < < < < < <

Total PCBs 0.05 - <0.04 0.13 < < < < < <

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
*  Canadian Council of Ministers of the Environment (CCME) Canadian Water Quality
      Guidelines for the Protection of Freshwater Aquatic Life (2007 - Update 7.1).
RDL = Reportable Detection Limit
< = Parameter below detection limit
< (#) = Parameter below AMEC laboratory detection limit

0.0 = above criteria

Aug 28, 2013

Aug 28, 2013

Parameter RDL

Aug 19, 2009

SURFACE UP
Criteria*

Parameter

Sep 02, 2011

Nov 07, 2012 Nov 25, 2014

Aug 19, 2009

Sep 02, 2011

Nov 07, 2012

SURFACE DOWN

Nov 25, 2014Jul 16, 2010 Dec 13, 2010

Dec 13, 2010
RDL Criteria*

AMEC 2008

AMEC 2008 Jul 16, 2010
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Benzene 1 370 < < < < < < < < < < < < < < < <
Bromodichloromethane 1 - < < < < < < < < < < < < < < < <
Bromoform 1 - < < < < < < < < < < < < < < < <
Bromomethane 3 - < < < < < < < < < < < < < < < <
Carbon Tetrachloride 1 13.3 < < < < < < < < < < < < < < < <
Chlorobenzene 1 1.3 < < < < < < < < < < < < < < < <
Chloroethane 8 - < < < < < < < < < < < < < < < <
Chloroform 1 1.8 < < < < < < < < < < < < < < < <
Chloromethane 8 - < < < < < < < < < < < < < < < <
Dibromochloromethane 1 - < < < < < < < < < < < < < < < <
1,2-Dichlorobenzene 0.5 0.7 < < < < < < < < < < < < < < < <
1,3-Dichlorobenzene 1 150 < < < < < < < < < < < < < < < <
1,4-Dichlorobenzene 1 26 < < < < < < < < < < < < < < < <
1,1-Dichloroethane 2 - < < < < < < < < < < < < < < < <
1,2-Dichloroethane 1 100 < < < < < < < < < < < < < < < <
1,1-Dichloroethylene 0.5 - < < < < < < < < < < < < < < < <
cis-1,2-Dichloroethylene 2 - < < < < < < < < < < < < < < < <
trans-1,2-Dichloroethylene 2 - < < < < < < < < < < < < < < < <
1,2-Dichloropropane 1 - < < < < < < < < < < < < < < < <
cis-1,3-Dichloropropene 2 - < < < < < < < < < < < < < < < <
trans-1,3-Dichloropropene 1 - < < < < < < < < < < < < < < < <
Ethylbenzene 1 90 < < < < < < < < < < < < < < < <
Methylene Chloride(Dichloromethane) 3 98.1 < < < < < < < < < < < < < < < <
o-Xylene 1 - < < < < < < < < < < < < < < < <
p+m-Xylene 2 - < < < < < < < < < < < < < < < <
Styrene 1 300 < < < < < < < < < < < < < < < <
Tetrachloroethylene 1 72 < < < < < < < < < < < < < < < <
1,1,2,2-Tetrachloroethane 1 - < < < < < < < < < < < < < < < <
Toluene 1 111 < < < < 2 < < < < < < < < < < <
Trichloroethylene 1 2.0 < < < < < < < < < < < < < < < <
1,1,1-Trichloroethane 1 - < < < < < < < < < < < < < < < <
1,1,2-Trichloroethane 1 - < < < < < < < < < < < < < < < <
Trichlorofluoromethane  (FREON 11) 8 21 < < < < < < < < < < < < < < < <
Vinyl Chloride 0.5 - 0.2 < < < < < < < 0.2 < < < < < < <

Notes:
Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
*  Canadian Council of Ministers of the Environment (CCME) Canadian Water Quality 
    Guidelines for the Protection of Freshwater Aquatic Life (2007 - Update 7.1).

RDL = Reportable Detection Limit
- = Not analysed/No criteria
< = Parameter below detection limit

0.0 = above criteria

Nov 25, 2014Sep 02, 2011
RDL

Nov 07, 2012 Nov 07, 2012Jul 16, 2010

SURFACE DOWN

Dec 13, 2010AMEC 2008 Aug 19, 2009Aug 28, 2013 Aug 28, 2013
Parameter

AMEC 2008 Aug 19, 2009 Sep 02, 2011

SURFACE UP
Criteria*

Jul 16, 2010 Dec 13, 2010 Nov 25, 2014
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Anion Sum me/L N/A - - 4.8 1.14 0.34 0.68 0.610 0.64 0.82 - 3.78 2.69 1.53 3.8 0.630 0.69 0.84
Bicarb. Alkalinity (calc. as CaCO3) mg/L 1 - - 118 38 6 17 7.6 11 10 - 150 117 12 159 8.2 12 10
Calculated TDS mg/L 1 - 53 267 62 23 63 38.0 39 51 145 205 140 122 204 39.0 41 51
Carb. Alkalinity (calc. as CaCO3) mg/L 1 - - < < < < < < < - 3 < < < < < <
Cation Sum me/L N/A - - 4.8 1.05 0.43 1.45 0.650 0.74 0.85 - 3.8 2.54 2.4 3.85 0.650 0.74 0.84
Hardness (CaCO3) mg/L 1 - 21.5 100 41 10 29 14 15 17 138 170 110 70 170 14 16 18
Ion Balance (% Difference) % N/A - - 0.6 4.11 11.7 36.2 3.17 7.25 1.8 - 0.26 2.87 22.1 0.65 1.56 3.5 0.0
Langelier Index (@ 20C) N/A N/A - - -0.4 -1.36 -3.49 -3.19 -2.97 -2.82 -2.69 - 0.996 -0.099 -2.64 0.248 -2.95 -2.57 -2.73
Langelier Index (@ 4C) N/A N/A - - -0.7 -1.61 -3.74 3.44 -3.22 -3.07 -2.94 - 0.746 -0.35 -2.89 -0.002 -3.20 -2.82 -2.98
Nitrate (N) mg/L 0.05 13 < < 0.17 < < 0.054 < 0.068 < < < 2 1.6 0.058 < 0.076
Saturation pH (@ 20C) N/A N/A - - 7.8 8.62 10.1 9.18 9.83 9.61 9.61 - 7.39 7.69 9.01 7.39 9.80 9.56 9.59
Saturation pH (@ 4C) N/A N/A - - 8.1 8.87 10.3 9.43 10.1 9.86 9.86 - 7.64 7.94 9.26 7.64 10.0 9.81 9.85
Total Alkalinity (Total as CaCO3) mg/L 30 - 24 120 39 39 17 7.6 11 10 136 150 120 120 160 8.2 12 10
Carbonaceous BOD mg/L 5 - - - - - - - - - - - - - - - - -
Dissolved Chloride (Cl) mg/L 1 - 8.9 79 5 6 7 12 12 17 3.6 4 1 23 8 12 13 16
Colour TCU 5 - - 44 38 49 140 67 65 52 - 23 39 120 32 78 71 57
Strong Acid Dissoc. Cyanide (CN) mg/L 0.002 - - - - - - - - - - - - - - - - -
Nitrate + Nitrite mg/L 0.05 - - < 0.17 < < 0.054 < 0.068 - < < 2 1.6 0.058 < 0.076
Nitrite (N) mg/L 0.01 0.06 <0.015 < < < < < < < <0.015 < < < < < < <
Nitrogen (Ammonia Nitrogen) mg/L 0.05 - - 0.1 < < < < < < - < 0.19 0.06 < < < <
Total Organic Carbon (C) mg/L 0.5 - 9.5 5.7 6 6.4 41 7.9 8.2 6.4 9.2 4.3 5.4 18 2.8 7.9 7.9 6.8
Orthophosphate (P) mg/L 0.01 - - < < < < < < < - < < < < < < <
pH pH N/A 6.5 - 9 6.9 7.4 7.26 6.58 5.99 6.86 6.79 6.92 7.48 8.39 7.59 6.37 7.64 6.85 6.99 6.87
Phenols-4AAP mg/L 0.001 - - - - - - - - - - - - - - - - -
Reactive Silica (SiO2) mg/L 0.5 - - 6.3 1.5 1.5 3.5 2.1 1.5 2.3 - 4 3.1 7.4 1.8 2.2 1.6 2.4
Total Suspended Solids (TSS) mg/L 2 - - - - - 840 - - - - - - - 160 - - -
Dissolved Sulphate (SO4) mg/L 2 - - 8 11 3 - 5.7 3.2 6.7 - 29 15 24 - 5.8 3.5 7.8
Sulphide mg/L 0.02 - - - - - - - - - - - - - - - - -
Turbidity NTU 0.1 - - 2.9 3.8 2.2 30 0.72 1.6 3 - 5.2 39 140 5.6 0.88 0.77 4.4
Conductivity uS/cm 1 - 87 470 110 43 72 66 72 91 275 290 240 170 340 67 76 94
Total Oil & Grease mg/L 5 - - - - - - - - - - - - - - - - -

Notes:
Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS. RDL = Reportable Detection Limit
*  Canadian Council of Ministers of the Environment (CCME) Canadian Water Quality Guidelines -= Not analysed/No criteria
     for the Protection of Freshwater Aquatic Life (2007 - Update 7.1). < = Parameter below detection limit

< (#) = Parameter below AMEC laboratory detection limit
0.0 = above criteria = above criteria

RDL Criteria*Parameter Units
Nov 07, 2012Sep 02, 2011 Nov 25, 2014Jul 16, 2010 Dec 13, 2010Aug 19, 2009

SURFACE DOWNSURFACE UP

Sep 02, 2011Jul 16, 2010AMEC 2008 Aug 19, 2009 Nov 07, 2012Dec 13, 2010AMEC 2008 Nov 25, 2014Aug 28, 2013Aug 28, 2013



TABLE D13

HISTORICAL SURFACE WATER ANALYTICAL DATA - METALS
2013/14 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL
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 084308

Aluminum (Al) ug/L 5.0 100(1)  484  18 108 257 1,140 113 86 270 42,000 69 527 5,210 941 117 83 270
Antimony (Sb) ug/L 1.0 - < < < < - < < < < < < < < < < <
Arsenic (As) ug/L 1.0 5.0  3  < < < 2.50 < < <  36  < 1.1 3.3 2.5 < < <
Barium (Ba) ug/L 1.0 -  131   26  22.3 9.4 132.0 8.9 9.1 11  426   82  102 289 179 8.6 8.6 11
Beryllium (Be) ug/L 1.0 -  <0.1  < < < < < < <  1.8  < < < < < < <
Bismuth (Bi) ug/L 2.0 -  <0.5  < < < < < < <  <0.1  < < < < < < <
Boron (B) ug/L 5 - -  14  9.4 6.9 <50 < < < -  22  27.1 9 < < < <
Cadmium (Cd) ug/L 0.017 0.04(2)  0.273  < 0.028 0.04 0.066 < < <  2.65  < 0.044 0.232 - < < <
Calcium (Ca) ug/L 100 - - - 12,900 2,960 8,230 3,870 4,500 4,900 - - 40,100 18,300 62,300 3,890 4,500 5,000
Chromium (Cr) ug/L 1 8.9/1.0(3)  1  < < < 2.3 < < <  110  < < 8 163 < < <
Hexavalent Chromium (Cr6+) ug/L 1 1.00 < 0.61 0.63 < 0.68 0.74
Cobalt (Co) ug/L 0.4 -  1  < < < 1.9 < < <  307  < 0.9 6.69 1.98 < < <
Copper (Cu) ug/L 2 2(4)  8  < < < 5.3 < < 5  370  < 12.7 32.9 3 < < <
Iron (Fe) ug/L 50 300 1,300 1,300 289 722 16,700 387 530 310 59,000  380  1,820 10,900 4,130 382 440 300
Lead (Pb) ug/L 0.5 1, 2(5)  5  < < < 0.5 < < <  45  < 1.48 7.64 0.69 < < <
Magnesium (Mg) ug/L 100 - - - 2,140 713 100 1,040 1,000 1,200 - - 3,320 5,840 3,830 1,050 1,100 1,300
Manganese (Mn) ug/L 2 - 1,260  230  98 142 2 41 110 49 2,620  62  481 427 1,760 38 66 41
Molybdenum (Mo) ug/L 2 73.00  2   3.0  < < 2 < < <  0.09  < < < <2 < < <
Nickel (Ni) ug/L 2 25, 65(6)  1  < < < 2 < < <  2  < 3 16.7 - < < <
Phosphorus (P) ug/L 100 - - - < < - < < < - - 120 852 - < < <
Potassium (K) ug/L 100 - - - 588 295 100 363 310 860 - - 1080 4060 1030 400 320 580
Selenium (Se) ug/L 1 1.0  1  < < < 1 < < < < < < < <1 < < <
Silver (Ag) ug/L 0.1 0.1 < < < < 0.1 < < <  0.5  < < < < < < <
Sodium (Na) ug/L 100 - - - 4,720 3,680 100 7,930 9,300 11,000 - - 4,300 11,500 5,820 7,880 9,100 11,000
Strontium (Sr) ug/L 2 - -  90  40.7 9.7 2 13.4 16 16 -  110  85.4 49.9 110 13.3 17 17
Thallium (Tl) ug/L 0.1 0.8 - < < < 0.1 < < < - < < < <0.1 < < <
Tin (Sn) ug/L 2 - - < < < 2 < < < - < < < <2 < < <
Titanium (Ti) ug/L 2 - - < 2.1 7.9 2 3.1 2 5 -  2.0  17.2 148 37.2 2.7 2.5 3.5
Uranium (U) ug/L 0.1 - -  0.2  < < 0.1 < < < -  0.9  0.38 0.38 0.35 < < <
Vanadium (V) ug/L 2 - < < < < 2 < < <  155  < < 0.34 2.8 < < <
Zinc (Zn) ug/L 5 30  33  < 9.2 10.7 5 < < 18  443  < 25.2 103 12.4 < < <
Hardness (CaCO3) mg/L 1 - 21.5 100 41 10 29 14 15 17 138 170 110 70 170 14 16 18
pH pH - 6.5 - 9 6.9 7.4 7.26 6.58 5.99 6.86 6.79 6.92 7.48 8.39 7.59 6.37 7.64 6.85 6.99 6.87

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS. RDL = Reportable Detection Limit
*  Canadian Council of Ministers of the Environment (CCME) Canadian Water Quality Guidelines
     for the Protection of Freshwater Aquatic Life (2007 - Update 7.1). - = Not analysed/No criteria

< = Parameter below detection limit
(1)  Aluminum guideline = 5 ug/L at pH < 6.5 (5)  Lead guideline = 1 ug/L at [CaCO3] = 0-60 mg/L 0.0 = above criteria
                                              = 100 ug/L at pH ≥ 6.5                                    = 2 ug/L at [CaCO3] = 60-120 mg/L
(2)  Cadmium guideline = 10{0.86[log(hardness)]-3.2}                                    = 4 ug/L at [CaCO3] = 120-180 mg/L
(3)  Criteria for Chromium (III) = 8.9 ug/L, Criteria for Chromium (VI) = 1.0 ug/L                                    = 7 ug/L at [CaCO3] >180 mg/L

(6)  Nickel guideline = 25 ug/L at [CaCO3] = 0-60 mg/L
(4)  Copper guideline = 2 ug/L at [CaCO3] = 0-120 mg/L                                       = 65 ug/L at [CaCO3] = 60-120 mg/L
                                        = 3 ug/L at [CaCO3] = 120-180 mg/L                                       = 110 ug/L at [CaCO3] = 120-180 mg/L
                                        = 4 ug/L at [CaCO3] >180 mg/L                                       = 150 ug/L at [CaCO3] >180 mg/L

Parameter Units RDL
Jul 16, 2010AMEC 2008 Aug 19, 2009

Criteria*
Nov 07, 2012Jul 16, 2010Dec 13, 2010

SURFACE DOWNSURFACE UP

Nov 25, 2014 Nov 25, 2014Sep 02, 2011 Sep 02, 2011Dec 13, 2010Aug 19, 2009AMEC 2008Nov 07, 2012 Aug 28, 2013Aug 28, 2013



TABLE D14

HISTORICAL LEACHATE ANALYTICAL DATA - BTEX/MTPH
2013/14 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 1

 084308

F1 F2

C6-C10 C10-C16 C16-C21 C21-C32

Aug 19, 2009 < < < < < 0.08 0.1 0.2 NR
Oct 13, 2009 < < < < < 0.2 0.1 0.3 WFO
Jan 26, 2010 < < < < < 0.09 < < WFO
Jul 16, 2010 < < < < < < < < -
Dec 13, 2010 < < < < < < < < -

Sep 02, 2011 < < < < < 0.05 < < -

Feb 07, 2012 < < < < < 0.05 < < -
Aug 30, 2012 < < < < < < < < -

Aug 30, 2012  DUP-04 < < < < < 0.173 < 0.18 No resemblance to petroleum products 
in fuel oil range.

Aug 28, 2013 < < < < < < < < < -
Nov 25, 2014 < < < < < < < < < -

Nov 25, 2014 (DUP-08) < < < < < < < < < -

2008 (AMEC) <(0.2) <(0.2) <(0.2) <(0.6) <(0.05)1 <(0.05)1 <(0.05)1 <(0.15)1 -
Aug 19, 2009 < < < < < < < < -
Oct 13, 2009 < < < < < 0.14 < 0.1 WFO
Jan 26, 2010 < < < < < 0.11 < 0.1 WFO
Jan 26, 20102 < < < < < 0.11 < 0.1 WFO
Jul 16, 2010 < < < < < < < < -
Dec 13, 2010 < < < < < 0.05 < < -
Sep 02, 2011 < < < < < 0.05 < < -
Feb 07, 2012 < < < < < 0.11 < 0.21 One product in fuel/ lube oil range

Feb 07, 2012 (DUP) < < < < < 0.11 < 0.11 One product in fuel/ lube oil range

Aug 30, 2012 < < < < < 0.159 < 0.16
No resemblance to petroleum products 

in fuel oil range.

Aug 28, 2013
< < < < < 0.058 0.062 < 0.12

No resemblance to petroleum products 
in fuel oil range.

Aug 28, 2013 (DUP-06) < < < < < 0.071 0.061 < 0.13 No resemblance to petroleum products 
in fuel oil range.

Nov 25, 2015 < < < < < < < < < -
0.001 0.001 0.001 0.002 0.01 0.05 0.1 0.1 0.1 -

- -
- -
- -

- - - - - - - - 15 -

1.5 Gasoline
0.1 Diesel /#2 Fuel Oil
0.1 #6 Oil

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in St. John's, NL.
* Schedule A of Environmental Control Water and Sewer Regulations, 2003.

1. Assumed transcript error by factor of 1,000 from Pinchin LeBlanc Environmental Table 2 from March 2010 OMM Report
2. Field Duplicate
3. 2007 CCME Freshwater Aquatic Life Guidelines

PLCS = Primary Leachate Collection System RDL = Reportable Detection Limit G = Gasoline
SLCS = Secondary Leachate Collection System < = Parameter below detection limit FO = Fuel Oil
DUP-04 = Field Duplicate of PLCS - = Not analysed LO = Lube Oil
DUP-06 = Field Duplicate of SLCS 0.0 = above criteria W = Weathered

Sample 
Location Date Sampled Benzene Toluene XylenesEthyl- 

benzene

0.39

-

Total Petroleum Hydrocarbons (TPH)

CommentsF3
Modified TPH

-

-

-

- - - -

4. Atlantic Risk-Based Corrective Action (RBCA) Tier I Surface Water Ecological Screening Level (ESL) 
Table values for protection of freshwater and marine aquatic life.

0.33 -2012 Tier I Surface Water ESL - Freshwater 
4 2.10 0.77 0.32

4.00 2.00

Schedule A Water & Sewer Regulations*

PLCS

SLCS

2007 CCME Freshwater Aquatic Life 
Guidelines 3

RDL



TABLE D15

HISTORICAL LEACHATE ANALYTICAL DATA - PAHs (ug/L)
2013/14 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 1 of 2

 084308

Aug 30, 2012 Nov 25, 2014
DUP-04 DUP-08

1-Methylnaphthalene 0.05 - - < < < < < < < < < < < <
2-Methylnaphthalene 0.05 - - < < < < < < < < < < < <
Acenaphthene 0.01 - 580 <  0.01   0.01  < < < 0.011 0.041 0.01 < < <
Acenaphthylene 0.01 - - < < < < < < < < < < < <
Acridine 0.05 - - - < < < < - < - < <
Anthracene 0.01 - 1.2 <  0.05   0.06  < 0.04 < < <0.15 ( 1 ) <0.040 (1) < <0.020 (1) <
Benzo(a)anthracene 0.01 - 1.8 <  0.01   0.02  < < < < 0.039 0.013 < < <
Benzo(a)pyrene 0.01 - 1.5 < < < < < < < < < < < <
Benzo(b)fluoranthene 0.01 - - < < < < < < < < < < < <
Benzo(g,h,i)perylene 0.01 - - < < < < < < < < < < < <
Benzo(j)fluoranthene 0.01 - - < < <
Benzo(k)fluoranthene 0.01 - - < < < < < < < < < < < <
Chrysene 0.01 - - <  0.04   0.03  < 0.02 < < 0.064 0.024 < < <
Dibenz(a,h)anthracene 0.01 - - < < < < < < < < < < < <
Fluoranthene 0.01 - 4 <  0.05   0.07  < 0.04 < 0.011 0.18 0.046 0.011 < <
Fluorene 0.01 - 300 <  0.02   0.02  < < < 0.049 0.014 < < <
Indeno(1,2,3-cd)pyrene 0.01 - - < < < < < < 0.017 < < < < <
Naphthalene 0.2 - 110 < < < < < < < < < < < <
Perylene 0.01 - - < < < < < < < < < < < <
Phenanthrene 0.01 - 40 <  0.17   0.23  < 0.07 < 0.034 <0.020 ( 1 ) <0.060(1) < 0.012 <
Pyrene 0.01 - 2.5 <  0.36   0.32  < 0.17 0.2 0.046 0.85 0.01 0.052 0.013 <
Quinoline 0.05 - - < - - < < - - - - - - -

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
NL = Environmental Control Water and Sewer Regulations, 2003, under the Water Resources Act, Newfoundland and Labrador Regulation 65/03.

PLCS = Primary Leachate Collection System
SLCS = Secondary Leachate Collection System
DUP-04= Field Duplicate of PLCS
DUP-06 = Field Duplicate of SLCS
( 1 ) = Elevated PAH RDL(s) due to matrix / co-extractive interference.
RDL = Reportable Detection Limit
- = Not analysed/No criteria
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit

0.0 = above NL criteria
0.0 = above CCME criteria for surface water

CCME = Canadian Council of Ministers of the Environment (CCME) Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life (2007 - Update 7.1).

Parameter RDL
Criteria*

NL 1 Jan 25, 2010Oct 13, 2009CCME 2 Dec 13, 2010

PLCS

Aug 30, 2012Sep 02, 2012 Feb 07, 2012Aug 19, 2009 Jul 16, 2010 Aug 28, 2013 Nov 25, 2014



TABLE D15

HISTORICAL LEACHATE ANALYTICAL DATA - PAHs (ug/L)
2013/14 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL
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 084308

Jan 25, 2010 Aug 28, 2013
Field Dup DUP-06

1-Methylnaphthalene 0.05 - -  <0.03  < < < < < < < < < < < <
2-Methylnaphthalene 0.05 - -  <0.03  < < < < 0.22 < < < < < < <
Acenaphthene 0.01 - 580  <0.04  < <  0.01  < < < < < 0.019 0.014 0.017 <
Acenaphthylene 0.01 - -  <0.03  < < < < < < < < 0.018 < <(0.02) <
Acridine 0.05 - < < < < - - - <
Anthracene 0.01 - 1.2  <0.01  <  0.1   0.06   0.06  < < < < <0.20 ( 1 ) <(0.06) <(0.15) <
Benzo(a)anthracene 0.01 - 1.8  <0.01  <  0.06   0.02   0.03  < < < < 0.064 0.05 0.062 <
Benzo(a)pyrene 0.01 - 1.5  <0.01  < < < < < < < < < < < <
Benzo(b)fluoranthene 0.01 - -  <0.05  < < < < < < < < < < < <
Benzo(g,h,i)perylene 0.01 - -  <0.03  < < < < < < < < < < < <
Benzo(j)fluoranthene 0.01 - - < < <
Benzo(k)fluoranthene 0.01 - -  <0.05  < < < < < < < < < < < <
Chrysene 0.01 - -  <0.04  <  0.09   0.04   0.04  < 0.01 < 0.013 0.10 0.085 0.11 <
Dibenz(a,h)anthracene 0.01 - - - < < < < < < < < < < < <
Fluoranthene 0.01 - 4  <0.03  <  0.26   0.11   0.11  0.01 < < 0.018 0.37 0.24 0.29 0.01
Fluorene 0.01 - 300  <0.03  <  0.02  < < < < < < 0.031 <(0.02) <(0.04) <
Indeno(1,2,3-cd)pyrene 0.01 - -  <0.05  < < < < < < < < < < < <
Naphthalene 0.2 - 110 - < < < < < < < < < < < <
Perylene 0.01 - - - < < < < < < < < < < < <
Phenanthrene 0.01 - 40  <0.04  <  0.4   0.13   0.07  0.02 0.01 < 0.012 <0.30 ( 1 ) < <(0.04) <
Pyrene 0.01 - 2.5  <0.01  <  1.5   0.55   0.55  0.06 < < 0.085 1.8 1.3 1.7 0.064
Quinoline 0.05 - - - - - - - < < - - - - - -

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
NL = Environmental Control Water and Sewer Regulations, 2003, under the Water Resources Act, Newfoundland and Labrador Regulation 65/03.

PLCS = Primary Leachate Collection System
SLCS = Secondary Leachate Collection System
DUP-04= Field Duplicate of PLCS
DUP-06 = Field Duplicate of SLCS
( 1 ) = Elevated PAH RDL(s) due to matrix / co-extractive interference.
RDL = Reportable Detection Limit
- = Not analysed/No criteria
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit

0.0 = above NL criteria
0.0 = above CCME criteria for surface water

Aug 19, 2009 Oct 13, 2009 Jan 25, 2010 Feb 07, 2012Sep 02, 2012 Aug 30, 2012 Nov 25, 2014

SLCS

Aug 28, 2013Jul 16, 2010

CCME = Canadian Council of Ministers of the Environment (CCME) Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life (2007 - Update 7.1).

Parameter RDL
Criteria*

NL 1 CCME 2 AMEC 2008 Dec 13, 2010



TABLE D16

HISTORICAL LEACHATE ANALYTICAL DATA - PCBs (ug/L)
2013/14 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL
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 084308

Aug 30, 2012 Nov 25, 2014
DUP-04 DUP-08

Total PCBs 0.05 - 0.16 < < < < < < < < < < <

Aug 28, 2013
DUP-06

Total PCBs 0.05 - <0.04 < < < < < < < < < < <

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.

PLCS = Primary Leachate Collection System < = Parameter below detection limit
SLCS = Secondary Leachate Collection System
DUP-04= Field Duplicate of PLCS 0.0 = above criteria
DUP-06= Field Duplicate of SLCS
DUP-08 = Field Duplicate on PLCS
RDL = Reportable Detection Limit

*  Environmental Control Water and Sewer Regulations, 2003, under the Water Resources Act, Newfoundland and Labrador Regulation 65/03.

Criteria*

Parameter RDL Criteria*
Jul 16, 2010Aug 19, 2009

PLCS

Sep 02, 2011

Sep 02, 2011

Parameter
Jan 26, 2010 Jul 16, 2010 Aug 30, 2012

RDL
Dec 13, 2010

Oct 13, 2009 Dec 13, 2010

AMEC 2008 Nov 25, 2014

SLCS

Aug 19, 2009 Oct 13, 2009 Feb 07, 2012 Aug 28, 2013

Aug 28, 2013 Nov 25, 2014Feb 07, 2012Jan 26, 2010 Aug 30, 2012



TABLE D17

HISTORICAL LEACHATE ANALYTICAL DATA - VOCs
2013/14 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL
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 084308

Aug 30, 2012 Nov 25, 2014
DUP-04 DUP-08

Benzene 1 - < < < < < < < < < < < <
Bromodichloromethane 1 - < < < < < < < < < < < <
Bromoform 1 - < < < < < < < < < < < <
Bromomethane 3 - < < < < < < <(4) < < < < <
Carbon Tetrachloride 1 - < < < < < < < < < < < <
Chlorobenzene 1 - < < < < < < < < < < < <
Chloroethane 8 - < < < < < < <(10) < < < < <
Chloroform 1 - < < < < < < < < < < < <
Chloromethane 8 - < < < < < < <(10) < < < < <
Dibromochloromethane 1 - < < < < < < < < < < < <
1,2-Dichlorobenzene 0.5 - < < < < < < <(0.7) < < < < <
1,3-Dichlorobenzene 1 - < < < < < < < < < < < <
1,4-Dichlorobenzene 1 - < < < < < < < < < < < <
1,1-Dichloroethane 2 - < < < < < < < < < < < <
1,2-Dichloroethane 1 - < < < < < < < < < < < <
1,1-Dichloroethylene 0.5 - < < < < < < <(0.7) < < < < <
cis-1,2-Dichloroethylene 2 - < < < < < < <(3) < < < < <
trans-1,2-Dichloroethylene 2 - < < < < < < <(3) < < < < <
1,2-Dichloropropane 1 - < < < < < < < < < < < <
cis-1,3-Dichloropropene 2 - < < < < < < <(3) < < < < <
trans-1,3-Dichloropropene 1 - < < < < < < < < < < < <
Ethylbenzene 1 - < < < < < < < < < < < <
Methylene Chloride(Dichloromethane) 3 - < < < < < < <(4) < < < < <
o-Xylene 1 - < < < < < < < < < < < <
p+m-Xylene 2 - < < < < < < <(3) < < < < <
Styrene 1 - < < < < < < < < < < < <
Tetrachloroethylene 1 - < < < < < < < < < < < <
1,1,2,2-Tetrachloroethane 1 - < < < < < < < < < < < <
Toluene 1 - < < < < < < < < < < < <
Trichloroethylene 1 - < < < < < < < < < < < <
1,1,1-Trichloroethane 1 - < < < < < < < < < < < <
1,1,2-Trichloroethane 1 - < < < < < < < < < < < <
Trichlorofluoromethane  (FREON 11) 8 - < < < < < < <(10) < < < < <
Vinyl Chloride 0.5 - < < < < < < <(0.7) < < < < <

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.

PLCS = Primary Leachate Collection System - = Not analysed/No criteria
SLCS = Secondary Leachate Collection System < = Parameter below detection limit
DUP-04 = Field Duplicate of PLCS
DUP-06 = Field Duplicate of SLCS
RDL = Reportable Detection Limit

0.0 = above criteria

*  Environmental Control Water and Sewer Regulations, 2003, under the Water Resources Act, Newfoundland and Labrador Regulation 65/03.

Criteria*
PLCS

Oct 13, 2009 Jan 26, 2010 Jul 16, 2010 Sep 02, 2011
Parameter

Aug 30, 2012
RDL

Aug 19, 2009 Feb 07, 2012Dec 13, 2010 Aug 28, 2013 Nov 25, 2014
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HISTORICAL LEACHATE ANALYTICAL DATA - VOCs
2013/14 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL
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Jan 26, 2010 Aug 28, 2013
Field Dup DUP-06

Benzene 1 - < < < < < < < < < < < <
Bromodichloromethane 1 - < < < < < < < < < < < < <
Bromoform 1 - < < < < < < < < < < < < <
Bromomethane 3 - < < < < < < < <(4) <(4) < < < <
Carbon Tetrachloride 1 - < < < < < < < < < < < < <
Chlorobenzene 1 - < < < < < < < < < < < < <
Chloroethane 8 - < < < < < < < <(10) <(10) < < < <
Chloroform 1 - < < < < < < < < < < < < <
Chloromethane 8 - < < < < < < < <(10) <(10) < < < <
Dibromochloromethane 1 - < < < < < < < < < < < < <
1,2-Dichlorobenzene 0.5 - < < < < < < < <(0.7) <(0.7) < < < <
1,3-Dichlorobenzene 1 - < < < < < < < < < < < < <
1,4-Dichlorobenzene 1 - < < < < < < < < < < < < <
1,1-Dichloroethane 2 - < < < < < < < < < < < < <
1,2-Dichloroethane 1 - < < < < < < < < < < < < <
1,1-Dichloroethylene 0.5 - < < < < < < < <(0.7) <(0.7) < < < <
cis-1,2-Dichloroethylene 2 - < < < < < < < <(3) <(3) < < < <
trans-1,2-Dichloroethylene 2 - < < < < < < < <(3) <(3) < < < <
1,2-Dichloropropane 1 - < < < < < < < < < < < < <
cis-1,3-Dichloropropene 2 - < < < < < < < <(3) <(3) < < < <
trans-1,3-Dichloropropene 1 - < < < < < < < < < < < < <
Ethylbenzene 1 - < < < < < < < < < < < < <
Methylene Chloride(Dichloromethane) 3 - < < < < < < < <(4) <(4) < < < <
o-Xylene 1 - < < < < < < < < < < < < <
p+m-Xylene 2 - < < < < < < < <(3) <(3) < < < <
Styrene 1 - < < < < < < < < < < < < <
Tetrachloroethylene 1 - < < < < < < < < < < < < <
1,1,2,2-Tetrachloroethane 1 - < < < < < < < < < < < < <
Toluene 1 - < < < < < < < < < < < < <
Trichloroethylene 1 - < < < < < < < < < < < < <
1,1,1-Trichloroethane 1 - < < < < < < < < < < < < <
1,1,2-Trichloroethane 1 - < < < < < < < < < < < < <
Trichlorofluoromethane  (FREON 11) 8 - < < < < < < < <(10) <(10) < < < <
Vinyl Chloride 0.5 - < < < < < < < <(0.7) <(0.7) < < < <

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.

PLCS = Primary Leachate Collection System - = Not analysed/No criteria
SLCS = Secondary Leachate Collection System < = Parameter below detection limit
DUP-04 = Field Duplicate of PLCS
DUP-06 = Field Duplicate of SLCS
RDL = Reportable Detection Limit

0.0 = above criteria

Parameter RDL Criteria*

*  Environmental Control Water and Sewer Regulations, 2003, under the Water Resources Act, Newfoundland and Labrador Regulation 65/03.

Aug 30, 2012Feb 07, 2012Aug 19, 2009 Dec 13, 2010Oct 13, 2009 Jan 26, 2010 Nov 25, 2014Jul 16, 2010 Aug 28, 2013AMEC 2008

SLCS

Sep 02, 2011
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HISTORICAL LEACHATE ANALYTICAL DATA - GENERAL CHEMISTRY
2013/14 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL
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 084308

Aug 30, 2012 Nov 25, 2014
DUP-04 DUP-08

Anion Sum me/L N/A - 2.30 12.20 12.20 4.86 10.10 4.21 12.5 9.53 10 3.36 3.18
Bicarb. Alkalinity (calc. as CaCO3) mg/L 1 - 90 482 453 176 400 167 520 390 420 140 120
Calculated TDS mg/L 1 1,000 133 640 662 263 546 239 624 564 540 180 180
Carb. Alkalinity (calc. as CaCO3) mg/L 1 - < < < 1 1 1 2.6 2.3 < < 1.2
Cation Sum me/L N/A - 2.30 11.60 11.90 4.47 10.10 4.06 10.7 12.3 10 3.18 3.27
Hardness (CaCO3) mg/L 1 - 71 510 540 190 190 140 470 530 430 120 120
Ion Balance (% Difference) % N/A - 0.40 2.40 1.30 4.18 0.00 1.81 7.94 12.9 0.05 2.75 1.40
Langelier Index (@ 20C) N/A N/A - -0.10 0.60 0.60 0.42 0.86 0.366 1.10 1.11 0.449 0.19 0.339
Langelier Index (@ 4C) N/A N/A - -0.40 0.30 0.30 0.17 0.61 0.116 0.856 0.864 0.202 -0.061 0.089
Nitrate (N) mg/L 0.05 10 0.30 < 0.10 0.35 0.28 0.32 0.061 0.41 0.11 0.25 0.32
Saturation pH (@ 20C) N/A N/A - 8.00 6.60 6.60 7.40 6.74 7.51 6.63 6.69 6.73 7.64 7.67
Saturation pH (@ 4C) N/A N/A - 8.30 6.90 6.90 7.65 6.98 7.76 6.87 6.94 6.98 7.89 7.92
Total Alkalinity (Total as CaCO3) mg/L 30.00 - 91 480 450 180 400 170 530 390 420 140 120
Carbonaceous BOD mg/L 5.00 20 - - - < < - - - < < <
Dissolved Chloride (Cl) mg/L 1 - 8 40 33 11 29 11 39 31 30 12 14
Colour TCU 5 - 31 35 20 15 17 18 10 10 8.6 14 21
Strong Acid Dissoc. Cyanide (CN) mg/L 0.002 25 - - - < < - <0.0020 - <(2) 0.0017 <
Nitrate + Nitrite mg/L 0.05 - 0.30 < 0.10 0.37 0.28 0.32 0.061 0.41 0.11 0.25 0.32
Nitrite (N) mg/L 0.01 - < < < 0.03 < ND <0.010 < < < <
Nitrogen (Ammonia Nitrogen) mg/L 0.05 2 < 0.30 0.40 < 0.10 ND 0.53 0.45 0.35 < <
Total Organic Carbon (C) mg/L 0.5 - 4.7 25.0 16.0 6.4 11.0 5.1 16 ( 1 ) 20 (5) 13 3.9 3.7
Orthophosphate (P) mg/L 0.01 - < < < < < ND <0.010 < < < <
pH pH N/A 5.5 - 9.0 7.90 7.20 7.20 7.82 7.59 7.88 7.73 7.8 7.18 7.83 8.01
Phenols-4AAP mg/L 0.001 0.10 - - - 0.01 0.003 0.003 0.012 - 0.0064 0.0012 <
Reactive Silica (SiO2) mg/L 0.5 - 4.30 16.00 16.00 8.40 13.00 12 17 14 14 7.4 7.6
Total Suspended Solids (TSS) mg/L 2.0 30 - 2 6 11 17 5 9.8 - 1.6 < <
Dissolved Sulphate (SO4) mg/L 2.0 - 11 66 110 47 61 25 43 36 42 13 13
Sulphide mg/L 0.02 0.50 - - - < < ND <0.020 - < < <
Turbidity NTU 0.1 - 0.4 62.0 6.8 1.6 16.0 0.7 160 12 140 0.68 0.51
Conductivity uS/cm 1 - 220 1000 1000 440 840 400 1000 820 820 300 300
Total Oil & Grease mg/L 5.00 - - - - < < - - - < < <

Coliform-Fecal #/100mL - 1,000/100 mL - - - 0 0 - - - - - -
Coliform-Total #/100mL - 5,000/100 mL - - - >80 >80 - - - - - -

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
Coliform analysis completed by Newfoundland and Labrador Government Services in Grand Falls-Windsor, NL

PLCS = Primary Leachate Collection System
SLCS = Secondary Leachate Collection System
DUP-04= Field Duplicate of PLCS
DUP-06= Field Duplicate of SLCS
RDL = Reportable Detection Limit 0.0 = above criteria
-= Not analysed/No criteria
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit

*  Environmental Control Water and Sewer Regulations, 2003, under the Water Resources Act, Newfoundland and Labrador Regulation 65/03.

Sep 02, 2011 Aug 30, 2012
Parameter Units

Aug 19, 2009 Oct 13, 2009 Dec 13, 2010Jan 26, 2010
RDL

Jul 16, 2010
Criteria*

PLCS

Aug 28, 2013 Nov 25, 2014
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Jan 26, 2010 Aug 28, 2013
Field Dup DUP-06

Anion Sum me/L N/A - - 10.80 13.70 13.60 13.40 8.68 10.90 6.93 12.3 11.2 12.8 7.39
Bicarb. Alkalinity (calc. as CaCO3) mg/L 1 - - 428 542 532 509 315 420 267 500 460 530 310
Calculated TDS mg/L 1 1,000 780 598 737 728 716 460 574 383 647 640 710 390
Carb. Alkalinity (calc. as CaCO3) mg/L 1 - - < < < < 1 2 2 2.2 < < <
Cation Sum me/L N/A - - 10.70 13.90 12.90 13.10 7.81 10.40 6.6 12.0 13.5 14.2 7.2
Hardness (CaCO3) mg/L 1 - 658 410 580 560 570 320 320 240 500 560 580 280
Ion Balance (% Difference) % N/A - - 0.50 0.70 3.70 1.10 5.28 2.44 2.44 1.07 9.25 5.24 1.58
Langelier Index (@ 20C) N/A N/A - - 0.60 0.40 0.50 0.60 0.67 0.99 0.749 1.04 0.511 0.487 0.441
Langelier Index (@ 4C) N/A N/A - - 0.40 0.20 0.30 0.30 0.42 0.74 0.5 0.787 0.264 0.24 0.193
Nitrate (N) mg/L 0.05 10 <0.05 0.10 < < < 0.35 0.10 0.48 0.067 0.077 < 0.23
Saturation pH (@ 20C) N/A N/A - - 6.80 6.60 6.60 6.60 7.00 6.73 7.17 6.63 6.6 6.53 7.01
Saturation pH (@ 4C) N/A N/A - - 7.00 6.80 6.80 6.80 7.25 6.98 7.42 6.87 6.85 6.78 7.26
Total Alkalinity (Total as CaCO3) mg/L 30.00 - 587 430 540 530 510 320 420 270 510 460 530 310
Carbonaceous BOD mg/L 5.00 20 - - - - - < < - - < < <
Dissolved Chloride (Cl) mg/L 1 - 67 40 54 48 48 32 43 29 44 38 42 26
Colour TCU 5 - - 17 19 15 15 12 56 10 12 13 12 10
Strong Acid Dissoc. Cyanide (CN) mg/L 0.002 25 - - - - - < < - <0.0020 <(2) <(2) <
Nitrate + Nitrite mg/L 0.05 - - 0.10 < < < 0.37 0.10 0.48 0.067 0.1 < 0.23
Nitrite (N) mg/L 0.01 - <0.015 < < < < 0.02 < ND <0.010 0.028 < <
Nitrogen (Ammonia Nitrogen) mg/L 0.05 2 0.43 0.40 0.50 0.50 0.50 0.12 0.26 ND 0.50 0.38 0.53 0.06
Total Organic Carbon (C) mg/L 0.5 - 25.7 16.0 24.0 19.0 19.0 12.0 13.0 ND 20 ( 1 ) 18 19(1) 7.3
Orthophosphate (P) mg/L 0.01 - - < < < < < < ND <0.010 < < <
pH pH N/A 5.5 - 9.0 6.80 7.40 7.00 7.10 7.10 7.67 7.72 7.92 7.66 7.11 7.02 7.45
Phenols-4AAP mg/L 0.001 0.10 - - - - - 0.003 <0.01* 0.004 0.014 0.0088 0.0086 0.0015
Reactive Silica (SiO2) mg/L 0.5 - - 19.00 17.00 17.00 18.00 14.00 14.00 19 15 15 16 13
Total Suspended Solids (TSS) mg/L 2.0 30 69 - 34 18 16 5 33 5 24 29 28 1.2
Dissolved Sulphate (SO4) mg/L 2.0 - - 54 64 90 88 69 60 34 44 40 43 17
Sulphide mg/L 0.02 0.50 - - - - - < < ND 0.060 < < <
Turbidity NTU 0.1 - - 140.0 200.0 77.0 65.0 6.6 17.0 0.9 280 130 220 0.64
Conductivity uS/cm 1 - 1250 980 990 1200 1100 750 900 620 1100 950 1,100 630
Total Oil & Grease mg/L 5.00 - - - - - - < < - - < < <

Coliform-Fecal #/100mL - 1,000/100 mL - - - - - 0 - (1) - - - - -
Coliform-Total #/100mL - 5,000/100 mL - - - - - >80 - (1)

- - - - -

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
Coliform analysis completed by Newfoundland and Labrador Government Services in Grand Falls-Windsor, NL

PLCS = Primary Leachate Collection System
SLCS = Secondary Leachate Collection System
DUP-04= Field Duplicate of PLCS
DUP-06= Field Duplicate of SLCS
RDL = Reportable Detection Limit 0.0 = above criteria
-= Not analysed/No criteria
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit

Parameter Units RDL Criteria*

*  Environmental Control Water and Sewer Regulations, 2003, under the Water Resources Act, Newfoundland and Labrador Regulation 65/03.

Aug 30, 2012Sep 02, 2011Aug 19, 2009 Oct 13, 2009

SLCS

Aug 28, 2013Jan 26, 2010 Jul 16, 2010 Dec 13, 2010AMEC 2008 Nov 25, 2014
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Aug 30, 2012 Nov 25, 2014
DUP-04 DUP-08

Aluminum (Al) 5 -  35  < < 36.8 < 41 14.2 22.2 18 - -
Antimony (Sb) 1 - < < < < < - < < < - -
Arsenic (As) 1 500 < < < < < - < 1.0 < - -
Barium (Ba) 1 5,000  7.0  73  71  13.3 51 11 72.7 85.7 85 13.0 13
Beryllium (Be) 1 - < < < < < - < < < < <
Bismuth (Bi) 2 - < < < < < - < < < < <
Boron (B) 5 5,000  170  7,400 3,400 1,170 2,230 650 1,500 1,890 1,700 200 210
Cadmium (Cd) 0.017 50 < < < < < - < < 0.012 < <
Calcium (Ca) 100 - - - - 58,400 138,000 46,100 140,000 159,000                        41,000 42,000
Total Chromium (Cr) 1 1,000 < < < < < - < < < < <
Chromium VI 0.001 0.05 - - - < < - - < 0.58 - <
Cobalt (Co) 0.4 - < < < < < - < < < < <
Copper (Cu) 2 300  4.0  < < 2.50 < 2 < < < < <
Iron (Fe) 50 10,000  77  4,900 4,000 1,790 3,150 342 5,470 14,300 12,000 62 150
Lead (Pb) 5 200 < < < < < - < < < < <
Magnesium (Mg) 100 - - - - 10,700 24,300 7,070 28,800 32,900 23,000 4,100 4,200
Manganese (Mn) 2 -  7.0  9,100 8,800 1,130 6,240 369 7,270 8,770 5,700 65 67
Mercury (Hg) 0.013 5 - - < < < - - < < < <
Molybdenum (Mo) 2 - < < < < < - < < < < <
Nickel (Ni) 2 500 < < < < < - < < < < <
Phosphorus (P) 100 - - - - < < - < < < < 110.00
Potassium (K) 100 - - - - 7,270 6,530 21,000 5,840 5,800 6,100 13,000 13,000
Selenium (Se) 1 10 < < < < < - < < < < <
Silver (Ag) 0.1 50 - - - < < - < < < < <
Sodium (Na) 100 - < < < 9,880 22,500 14,300 21,100 23,700 19,000 11,000 11,000
Strontium (Sr) 2 -  52   360   350  156 289 104 318 362 300 90 93
Thallium (Tl) 0.1 - < < < < < - < < < < <
Tin (Sn) 2 - < < < < < - < < < < <
Titanium (Ti) 2 - < < < < < - < 2.00 < 2.30 4.50
Uranium (U) 1 -  0.1  < < 0.25 < 0 0.79 0.94 0.66 0.19 0.21
Vanadium (V) 2 - < < < < < - < < < < <
Zinc (Zn) 50 500 <  67.0  < 8.10 < 14 < 6.50 < < <

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
*  Environmental Control Water and Sewer Regulations, 2003, under the Water Resources Act, Newfoundland and Labrador Regulation 65/03.
PLCS = Primary Leachate Collection System
SLCS = Secondary Leachate Collection System
DUP-04 = Field Duplicate of PLCS
DUP-06 = Field Duplicate of SLCS
RDL = Reportable Detection Limit -= Not analysed/No criteria
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit

0.0 = above criteria

Aug 19, 2009
Parameter RDL

Jul 16, 2010 Dec 13, 2010
Criteria*

PLCS

Aug 30, 2012Oct 13, 2009 Jan 26, 2010 Sep 02, 2011 Aug 28, 2013 Nov 25, 2014



TABLE D19

HISTORICAL LEACHATE ANALYTICAL DATA -  TOTAL METALS (ug/L)
2012/13 MONITORING AND MAINTENANCE PROGRAM

COME BY CHANCE SECURE LANDFILL
COME BY CHANCE, NL

Page 2 of 2

 084308

Jan 26, 2010 Aug 28, 2013 Nov 25, 2014
Field Dup DUP-06

Aluminum (Al) 5 -  42  <  100  < < 23.1 < 23.7 16.3 22 28 -
Antimony (Sb) 1 -  <1  < < < < < < - < < < -
Arsenic (As) 1 500  2  < < < < < < - 1.1 < 1.1 -
Barium (Ba) 1 5,000  69.8   38   93   68   68  18.9 40 5.3 78.2 98 110 13
Beryllium (Be) 1 -  <0.1  < < < < < < - < < < <
Bismuth (Bi) 2 -  1.1  < < < < < < - < < < <
Boron (B) 5 5,000 - 2,800 3,100 2,300 2,400 1,970 1,870 1,350 2,500 2,300 2,400 1,200
Cadmium (Cd) 0.017 50  1.3  < < < < < < - < < < <
Calcium (Ca) 100 - - - - - - 90,900 135,000 69,700 147,000 170,000 180,000 87,000
Total Chromium (Cr) 1 1,000  1  < < < < < < 63.2 < < < <
Chromium VI 0.001 0.05 - - - - - < < - - < < -
Cobalt (Co) 0.4 -  <1  < < < < 0.49 < - 1.04 0.61 0.47 <
Copper (Cu) 2 300  1  < < < < < < - < < < <
Iron (Fe) 50 10,000 29,900 6,800  19,000  8,500 8,300 1,320 2,240 - 15,100 22,000 27,000 130
Lead (Pb) 5 200  6  < < < < < < - < < < <
Magnesium (Mg) 100 - - - - - - 23,500 27,400 16900 33,200 34,000 35,000 16,000
Manganese (Mn) 2 - 11,000 5,400  10,000  8,900 9,000 3,270 5,120 241 8,250 9,300 9,500 850
Mercury (Hg) 0.013 5 - - - < < < < - - < < <
Molybdenum (Mo) 2 -  2  < < < < < < - 7.20 < < <
Nickel (Ni) 2 500  1  < < < < < < - 2.40 < < <
Phosphorus (P) 100 - - - - - - < < - < < < <
Potassium (K) 100 - - - - - - < 7,750 28,400 8,870 9,100 10,000 22,000
Selenium (Se) 1 10  1  < < < < < < - < < < <
Silver (Ag) 0.1 50 - - - - - < < - < < < <
Sodium (Na) 100 -  0.6  < < < < 21,300 25,500 23,100 26,600 26,000 28,000 21,000
Strontium (Sr) 2 - -  280   440   380   390  282 324 183 369 430 450 220
Thallium (Tl) 0.1 - - < < < < < < - < < < <
Tin (Sn) 2 - - < < < < < < - < < < <
Titanium (Ti) 2 - - < < < < < < - < < 2.5 <
Uranium (U) 1 - -  0.8   1   2   2  1.11 1 0.71 5.05 1.2 1.1 0.7
Vanadium (V) 2 -  4  < < < < < < - < < < <
Zinc (Zn) 50 500  7  < < < < 5.20 < 32.2 8.30 16 180 <

Notes:

Analysis completed by Maxxam Analytics Inc. laboratory in Bedford, NS.
*  Environmental Control Water and Sewer Regulations, 2003, under the Water Resources Act, Newfoundland and Labrador Regulation 65/03.
PLCS = Primary Leachate Collection System
SLCS = Secondary Leachate Collection System
DUP-04 = Field Duplicate of PLCS
DUP-06 = Field Duplicate of SLCS
RDL = Reportable Detection Limit -= Not analysed/No criteria
< = Parameter below detection limit
<(#) = Parameter below AMEC laboratory detection limit

0.0 = above criteria

Parameter RDL Criteria*
Aug 19, 2009 Aug 28, 2013Aug 30, 2012Oct 13, 2009 Sep 02, 2011Jul 16, 2010 Dec 13, 2010Jan 26, 2010

SLCS

AMEC 2008
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