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January 7, 2008 
 
 
Mr. Thuc Nyugen 
Defence Construction Canada 
Constitution Square, Suite 1720 
350 Albert Street 
Ottawa, ON  K1A 0K3 
 
Dear Mr. Nyugen: 
 
Re: GLL 70-517 – Final Report for the 2007 Collection of Landfill Monitoring Data at the 

CAM-M Dew Line Site, Cambridge Bay, Nunavut 
 
We are pleased to submit eight hard copies of the 2007 Draft Report on the Collection of Landfill 
Monitoring Data at the CAM-M Dew Line Site in Cambridge Bay, Nunavut.  This report 
documents the data collected from our site visit to the CAM-M Site on August 15th, 16th, 17th, and 
18th, 2007.  In addition to the hard copy reports, we have also attached three digital data discs to 
the report which contain: 
 

a) all numeric data files including analytical results, thermistor data and 
associated graphs submitted in MS Excel 2000; 

b) all text files submitted in MS Word 2000; 

c) all drawings submitted in AutoCAD Version 2008; 

d) all photographic records of the geotechnical inspection submitted in digital 
format and in hardcopy in the location specific report; 

e) all photographic records of the soil samples collected at each location.  
These have been provided as an attachment to the main report and include 
an index of the photo numbers and the locations; 

f) all photographic records of the condition of the monitoring wells.  These 
have been provided as attachments to the main report and include an index 
of the photo numbers and the locations; and 

g) all field notes have been attached to each specific landfill investigation 
report. 

 
Based on the visual geotechnical inspection, there does not appear to be any indications of 
imminent cover instability or significant erosion of concern at the landfills.  Several tension cracks 
have been observed at the Main Landfill South and the DCC Tier II Soil Disposal Area, some of 
which appear to have developed since the last visual inspection in 2005.  Minor erosion rills on 
the landfill slopes appear to be self-armouring and unchanged from previous inspections.  The 
observed conditions are documented in the attached appendices and photographs. 

300 Town Centre Boulevard, Suite 300, Markham, Ontario, L3R 5Z6 tel 905.477.8400 fax 905.477.1456
www.gartnerlee.com  
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1. Introduction 

The Department of National Defence (DND) in co-operation with Nunavut Tunngavik Incorporated 
(NTI) has developed a Landfill Monitoring Plan to address post closure monitoring requirements for 
the landfills at the DEW Line sites.  Defence Construction Canada (DCC) is managing the clean-up 
monitoring programs on behalf of DND.  Kitnuna Corporation and Gartner Lee Limited in a joint 
venture were awarded the contract for the purposes of providing services for the collection of 
landfill monitoring data at the CAM-M Cambridge Bay Site in the Nunavut Settlement Area for 
2007.  This report provides the procedures and the results for interpretation on the monitoring 
completed in 2007. 
 
 
 

2. Background 

The CAM-M Cambridge Bay site is located on the southern coast of Victoria Island at 69º 07’ north 
latitude and 105º 07’ west longitude.  The community of Cambridge Bay is located approximately 3 
km east of the site.  Access to the site is gained from a gravel road connecting Cambridge Bay to 
the site.  The CAM-M site was a former radar site on the DEW line. 
 
The site was constructed and operated by a civilian contractor for the United States Air Force 
(U.S.A.F.) until 1991.  As part of the North American Aerospace Defence Modernization Program, 
the CAM-M site was decommissioned in 2000.  During the clean-up of the site, the existing landfills 
were remediated, an engineered extension was constructed at an existing landfill to contain non-
hazardous demolition debris, and a new engineered landfill was constructed to contain 
contaminated soil.  These landfills are identified as: 

a) Main Landfill North; 

b) Main Landfill South; 

c) South Shore Landfill; 

d) West Landfill; 

e) Airstrip Landfill; and 

f) Tier II Soil Disposal Facility. 

 
The locations of the various landfills are shown on Figure 1.  Access to the landfills was gained 
through on-site roads.  The baseline monitoring of the landfills commenced in 1999/2000.  
Monitoring occurred annually until 2005, beyond which, the monitoring frequency at this site will 
decrease until 2025. 
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2.1 Project Objectives 

The objective of the landfill monitoring program is to collect sufficient information to assess the 
performance of the landfills from a geotechnical and environmental perspective.  The landfill 
monitoring plan specified the requirements for the visual inspection as well as the chemical and 
thermal monitoring of the landfills.  The long term monitoring plan consists of visual monitoring for 
signs of settlement, collection of soil and groundwater samples to evaluate the effectiveness of the 
leachate containment system, and monitoring of the sub-surface ground temperatures along the 
toe and within the main body of the landfills. 
 
 
2.2 2007 Monitoring Event 

Between August 15 and 18, 2007 the field data collection event was conducted at the CAM-M DEW 
Line site.  The monitoring event consisted of visual geotechnical inspections, soil sampling, 
groundwater sampling, and thermal monitoring of the landfills at designated locations (see Figure 1).  
The landfill monitoring requirements as outlined in the Terms of Reference (TOR) are displayed in 
Table 1 below. 
 
 

Table 1. Summary of Landfill Monitoring Requirements for 2007 

Landfill Designation 
Visual 

Inspection 

Soil 

Sampling 
Groundwater 

Sampling 
Thermal 

Monitoring 

YEAR 2007 
CAM-M Cambridge Bay 
Main Landfill – North √ √ √ √ 
Main Landfill – South √ √ √ √ 
South Shore Landfill √ √   
West Landfill √ √   
Airstrip Landfill √ √   
DCC Tier II Disposal Facility √ √ √ √ 

 
 
At each of the landfill locations mentioned above, a visual inspection was conducted to observe 
whether there were any obvious signs of impact (such as seepage or stressed vegetation caused 
by the landfill) or physical instability.  Photographic records of the landfill were taken to show the 
condition of the landfill and any areas of concern that was observed.  Observations and 
photographic records are documented  for each landfill separately in Appendices A through F. 
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Soil sampling was conducted at all of the designated landfills for 2007.  Groundwater sampling was 
conducted at the Main Landfill – North, Main Landfill – South and the DCC Tier II Soil Disposal 
Facility.  Generally, soil samples were collected at depths of 0.10 m and approximately 0.40 - 0.50 m, 
although there were some variations in sample depths dependent on the ground conditions.  The soil 
samples were analyzed for Polychlorinated Biphenyls (PCBs), analyzed for Total Aroclors, total 
petroleum hydrocarbons (TPHs) defined by the Canadian Council of Ministers of the Environment  
(CCME) Canada Wide Standards (CWS) Fraction 1 to Fraction 3 (F1 to F3), and inorganic elements 
analyzed for total metals using low level detection limits. 
 
The analytical results for each sampled landfill are discussed individually in the Site reports 
presented in Appendices A through F. 
 
Where possible, groundwater elevations were measured at each observation well for the landfills 
designated to be monitored in 2007.  The monitoring conditions and field measurements were 
documented and collected at each monitoring well and are located in the Monitoring Well Records 
located in Appendices A, B, and F.   
 
The field measurements included the following:  

a) presence and thickness of free product (if applicable); 

b) depth to bottom of well; 

c) height of well stick up; and, 

d) a visual inspection of the condition of the observation well.  

 
Groundwater samples were collected from the 2007 designated observation wells that had 
sufficient water volumes to obtain samples.  The water samples were obtained utilizing a peristaltic 
pump for low flow extraction.  Disposable tubing was used in every well.  The groundwater samples 
were analyzed for PCBs, TPHs, and inorganic elements. 
 
The field methods for collecting the groundwater samples followed the QA/QC protocols and 
sampling requirements as requested in the Terms of Reference.  The monitoring wells were purged 
at a rate equivalent or less than 100 ml/min with a peristaltic pump until at least one well volume of 
water had been purged and until field chemistry had stabilized.  Field chemistry was measured by 
purging through a flow-through cell with a probe continuously measuring pH, conductivity, and 
temperature.  Final values for field chemistry parameters were recorded on the well records located 
in Appendices A, B, and F.  
 
Thermal Monitoring was conducted at the Main Landfill – North, Main Landfill – South, and the 
DCC Tier II Soil Disposal Facility in 2007.  The data was downloaded from the system using the 
Lakewoods Systems Ltd. software.  The results are discussed in the individual Site Reports 
presented in Appendices A, B and F. 
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3. Landfill Monitoring 

As requested by DCC, Gartner Lee has presented the landfill monitoring reports as individual 
reports under the cover of this main report.  The Landfill Monitoring Reports for each locality are 
presented in the appendices of this main report as follows: 

Appendix A Main Landfill North; 

Appendix B  Main Landfill South; 

Appendix C  South Shore Landfill; 

Appendix D  West Landfill; 

Appendix E  Airstrip Landfill; and 

Appendix F  Tier II Soil Disposal Facility. 

 
All information collected that is relevant to these individual areas is presented in these sections or 
as attachments at the end of the sections. 
 
 
 

4. Quality Assurance/Quality Control 

For quality assurance and quality control, a total of seven (7) blind duplicate soil samples were collected 
at soil sample locations MW-4 (0.1 m and 0.5 m), MW-10 (0.1 m and 0.5 m), MW-14 (0.1 m and 0.5 m), 
and CM-12 (0.1 m).  All duplicate samples were submitted for analysis to both ALS Environmental in 
Vancouver, and Cantest Ltd. in Burnaby. 
 
Each soil sample was analyzed for 11 parameters yielding a total of 77 sets of numbers to be calculated 
for relative standard deviation (RSD).  Of the seventy-seven (77) RSDs calculated, fifty-one (51) sets 
returned a value of not applicable (n/a) due to one or more concentrations being below the detection 
limit.  Thirty-six (36) sets returned an acceptable RSD of below 20% for inorganics and below 30% for 
organics, and seven (7) sets returned unacceptable RSDs over 20% for inorganics.   
 
The duplicate soil samples collected at CM-12, returned RSD values of 27.3%, 23.6%, 62.0%, and 
44.3% for chromium, cobalt, mercury, and zinc respectively.  The soil in this location contained 
predominantly large rocks with small amounts of soil that was variable between organic silty sand 
and clayey silt.  Due to the variable soil types, and the small amounts available for soil, the 
potential for variations in metal concentrations is high.  Also, in the case of mercury, two of the 
three samples had results within three times the method detection limit (MDL) of 0.01mg/kg and so 
a higher RSD is expected.  The concentrations for all four metals were compared to the Ontario 
site condition standards in a potable groundwater condition and it is the opinion of GLL that the 
reported concentrations are not of significance, and as such, the results are deemed acceptable.  
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The duplicate shallow soil samples collected at MW-14 returned RSD values of 21.6%, 20.4%, and 
22.6% for cobalt, nickel and zinc respectively.  The concentrations of the metals with RSD 
exceedances were compared to the Ontario site condition standards in a potable groundwater 
condition and it is the opinion of GLL that the reported concentrations are not of significance (an 
order of magnitude lower).  Due to the low concentrations, more variability is expected in the 
laboratory results. 
 
Blind duplicates were taken at groundwater sample locations MW-1 and MW-12.  All duplicate 
samples were submitted to both ALS Environmental in Vancouver, and Cantest Ltd. in Burnaby for 
analysis.  Each sample was analyzed for eleven (11) parameters yielding a total of twenty-two (22) 
sets of values to be calculated for RSD.  Of the twenty-two (22) RSDs calculated, thirteen (13) sets 
returned a value of “n/a” due to one or more concentrations being below the detection limit, one (1) 
returned an acceptable RSD of below 20% for inorganics and below 30% for organics, and nine (9) 
sets returned unacceptable RSDs of over 20% for inorganics.  The duplicate groundwater samples 
collected at MW-1 and MW-12 both had unacceptable RSDs for Chromium, Cobalt, Nickel and 
Zinc, and the duplicate groundwater samples collected at MW-12 also had an unacceptable RSD 
for Lead.  Through discussions with the analytical laboratories, the likely cause for the error is 
heterogeneity in the sample, as the samples are not filtered and are being tested for total metals 
(suspended and dissolved) and so differences in both the amount of suspended solids collected in 
the sample container as well as the amount of suspended solids which are contained in the 
analytical sample portion will have an effect on the total metals concentration.  Also, during 
sampling, both MW-1 and MW-12 were pumped dry despite employing a sampling rate of less than 
100 mL/min.  Recharge time was between 5-7 min in order to collect a full sample.  It is possible 
that recharging could have an additional effect on the metals concentrations, particularly in the 
suspended solids within each sample container.  The concentrations of the metals with RSD 
exceedances were compared to the Ontario site condition standards in a potable groundwater 
condition.  All the results reported by the laboratories are considered to be insignificant by GLL with 
the exception of both Chromium and Nickel in MW-12, which are discussed further in Appendix F, 
however all results should be compared in the context of the DEW Line Monitoring Project. 
 
For the soil and groundwater samples collected, a blind duplicate was obtained with a frequency of 
approximately 1 sample for every 10 collected.  Tables used for the calculation of RSDs are 
located in Appendix H. 
 
Duplicate soil samples were submitted for archival purposes to the Environmental Services Group 
Ops Centre within the Royal Military College in Kingston, Ontario.  All the duplicate soil and 
groundwater samples collected during the 2007 monitoring event and their corresponding sample 
locations are documented in Table 2. 
 
 
 
 

(1ra0107/70517-f-rpts-08) 6  



The Collection of Landfill Monitoring Data at the CAM-M Cambridge Bay Site – 2007 Report 

 

 

 
Table 2. Blind Duplicates 

Sample 
Identification 

Duplicate of 
Sample 

Sample 
Location 

Depth 

(m) 
Matrix Landfill 

CM-14-1 CM-MW-4-1 MW-4 0.1 Soil Main Landfill - North 
CM-14-2 CM-MW-4-2 MW-4 0.5 Soil Main Landfill - North 
CM-15-1 CM-MW-10-1 MW-10 0.1 Soil Tier II Soil Disposal 
CM-15-2 CM-MW-10-2 MW-10 0.5 Soil Tier II Soil Disposal 
CM-16-1 CM-12-1 CM-12 0.1 Soil Airstrip Landfill 
CM-17-1 CM-MW-14-1 MW-14 0.1 Soil Main Landfill - South 
CM-17-2 CM-MW-14-2 MW-14 0.5 Soil Main Landfill - South 
CM-MW-15 CM-MW-12 MW-12 - Water Tier II Soil Disposal 
CM-MW-16 CM-MW-1 MW-1 - Water Mail Landfill - South 

 
 

5. Conclusions 

Based on the visual geotechnical inspection, there does not appear to be any indications of 
imminent cover instability or significant erosion concern at the landfills.  Minor erosion rills on the 
landfill slopes appear to be self-armouring and unchanged from previous inspections.  A small 
settlement area at the north end of the West landfill appears to be related to ground ice thaw and 
does not appear to be a risk to landfill cover stability.  Several tension cracks have been observed 
at the Main Landfill South and the DCC Tier II Soil Disposal Area, some of which appear to have 
developed since the last visual inspection in 2005.  Tension cracks and adjacent slopes should be 
monitored during future inspections for increased size and movement, respectively.   
 
Soil samples were collected at the designated locations in 2007.  Two samples were collected at 
the majority of the locations.  Minor concentrations of detectable hydrocarbons were noted in at 
least one test pit at the Main Landfill – South, South Shore Landfill, and the Airstrip Landfill.  
Inspections of the chromatograms reveal that the minor hydrocarbon concentrations are likely 
caused by naturally occurring organics in the peat found on site.  The chromatograms and field 
observations agree with the correlation of naturally occurring organics in the peat layer.  Significant 
concentrations of hydrocarbons were noted at MW 6 at the Main Landfill – North.   Defense 
Construction Canada should compare the laboratory results to the their internal DEW Line Site 
guidelines to determine whether the analytical results exceed those guidelines. 
 
In 2007, groundwater samples were collected from 13 of the 14 monitoring wells at the site.  The 
timing of the sampling appears to have occurred during maximum thaw (mid-to-late-August) based 
on a review of the thermal data collected at the Main Landfill North, Main Landfill South, and the 
DCC Tier II Disposal Facility.  Based on the analytical results at the monitoring wells sampled in 
2007, there does not appear to be any significant impacts with respect to groundwater 
contamination.  
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6. Limitations 

This report has been prepared as an assessment of the environmental condition of the subject site 
located in Cambridge Bay, Nunavut.  The monitoring and investigation programs as described in this 
report, were conducted in a manner consistent with that level of care and skill normally exercised by 
other members of the engineering and science professions currently practising under similar 
conditions, subject to the time limits and financial and physical constraints applicable to the services. 
 
The assessment of environmental conditions and possible hazards at this Site has been made using the 
results of chemical analysis of soil/sediment and pore water from a limited number of locations.  The Site 
conditions between sampling locations have been inferred based on conditions observed at sampling 
locations.  Subsurface conditions may vary from those encountered at the sample locations.  Additional 
study, including further subsurface investigation, can reduce the inherent uncertainties associated with this 
type of study.  However, it is never possible, even with exhaustive sampling and testing, to dismiss the 
possibility that part of a Site may be contaminated and remain undetected. 
 
Any use which a third party makes of this report, or any reliance on, or decisions to be made based on it, 
are the responsibility of such third parties.  GLL accepts no responsibility for damages, if any, suffered by 
any third party as a result of decisions made or actions based on the information contained in this report. 
 
The content of this report is based on information collected during our investigation, our present 
understanding of the Site conditions, and our professional judgement in light of such information at 
the time of this report.  This report provides a professional opinion and therefore no warranty is 
either expressed, implied, or made as to the conclusions, advice and recommendations offered in 
this report.  This report does not provide a legal opinion regarding compliance with applicable laws.  
With respect to regulatory compliance issues, it should be noted that regulatory statutes and the 
interpretation of regulatory statutes are subject to change. 
 
The findings and conclusions of this report are valid only as of the date of this report.  If new 
information is discovered in future work, including excavations, borings, or other studies, GLL should 
be requested to re-evaluate the conclusions of this report, and to provide amendments as required. 
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A.1 Main Landfill North 

A.1.1 Landfill Summary 

The main landfill is located to the east of the main station and encompasses an area of approximately 
10,000 m2.  The depth of landfilled waste materials is approximately 1.5 to 2.0 m.  The landfill 
configuration along with photograph and sample locations are shown on Figure A-1.  Prior to the 
remedial work in 1999, DCC had previously classified this as a moderate potential environmental risk.  
The remedial work for this landfill included the installation of a synthetic liner anchored into the 
permafrost along the toe of the landfill and re-grading with the placement of additional granular fill 
material sufficient to promote the permafrost aggradation through the landfilled waste materials and into 
the cover.  The cover of the landfill has no vegetation.  The surface consists of a veneer of pebbles and 
cobbles overlying the granular and silt cover. 
 
For 2007, the monitoring requirements for the Main Landfill North include visual inspection, soil 
sampling, groundwater sampling, and thermal monitoring. 
 
 
A.1.2 Visual Inspection 

Based on the 2007 visual inspection, the Main Landfill North (MLFN) area appears to be in good 
condition and does not exhibit signs of imminent slope instability or final cover failure.  However, overall 
landfill performance has been assessed as “marginal” as a result of significant tension crack development.  
Appendix A1 presents a summary of the 2007 visual inspection results.   
 
There are minor erosion gullies and rills on the north slope (Photo locations 6, 7, 8 and 9 on Figure A-1) 
that appear to be self-armouring and unchanged from previous inspections.  These areas should be 
monitored for increased deepening of erosion gullies.  The maximum erosion gully depth observed in 
2007 is approximately 0.2 m.    
 
A total of five tension cracks were observed at the MLFN, including two previously observed cracks and 
three new cracks.  A tension crack on the west slope (Photo location 2 on Figure A-1) appears to be 
unchanged since 2005 with no indications of recent movement or progressive instability.  A new tension 
crack in the southwest corner of the landfill that extends 4 m along the south slope and 10 m onto the 
crest was observed in 2007 (Photos MLFN-1B, 1C and 1D in Appendix A2).  A midslope tension crack 
(Photos MLFN-11A through 11G in Appendix A2) appears unchanged since the 2005 inspection with a 
maximum width of approximately 0.1 m, however a hairline tension crack was observed in 2007 along 
the crest above this midslope crack indicating potential slope instability.  A 30 m long tension crack along 
the southeast crest (Photos MLFN-15A through 15D in Appendix A2) was also observed in 2007.  The 
crack has a rounded scarp shape on the crest (Photo MLFN-15C) and it appears that the southeast crest of 
the landfill (near as-built Coordinate Point No. 108) may have slumped as much as 0.3 m (vertical) over 
several metres (horizontal) since completion of construction as a result of slope movement in this corner 
of the landfill (to be confirmed by survey).  Tension cracks and adjacent slopes should be monitored 
during future inspections for increased size and movement, respectively.   
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A.1.3 Soil Sampling 

Soil samples were collected at the designated locations of MW-4, MW-5, MW-6A, MW-6B, MW-6C, 
MW-6D, MW-6E, MW7 and MW8.  The sampling locations are shown on Figure A-1.  At each location 
wherever possible two samples were collected at approximately 0.10 m below ground and between 0.40-
0.50 m below ground.  A photograph of each test pit for each location sampled is shown in Appendix A3. 
 
Eight additional samples were collected around MW-6 in accordance with pre-season discussions due to 
the presence of hydrocarbons in the area in previous monitoring events. 
 
Total Petroleum Hydrocarbons (TPH) (C6-34) were detected in both the shallow and depth samples from 
sample location MW-6B, which was located North of MW-6.  Samples CM-MW-6B-1 and 
CM-MW-6B-2 represent the shallow and depth samples respectively for this test pit.  The concentrations 
should be evaluated in the context of the Landfill Monitoring plan, and should be compared to Defence 
Construction Canada’s (DCC) internal Dew Line Clean Up standards.  The highest concentrations of 
hydrocarbons were found in the F3 fraction (C16-34).  No other soil samples at the Main Landfill – North 
contained detectable levels of TPH (>40mg/kg). 
 
Analytical results and depths of samples are provided in Table A-1 and the Laboratory certificate is 
provided in Appendix G. 



Table A-1.     CAM-M Cambridge Bay, Summary of 2007 Soil Analysis - Main Landfill - North

TPH (C6-34) C6-C10 C10-C16 C16-C34
(m) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Upgradient Samples
CM-MW-8-1 (BMW-2) MW-8 0.1 2.8 < 0.2 13 6 12 7.4 < 0.01 11 17 < 20 < 0.03
CM-MW-8-2 (BMW-2) MW-8 0.5 3.0 < 0.2 10 4 9 5.6 < 0.01 9 11 < 20 < 0.03

Downgradient Samples
CM-MW-4-1 MW-4 0.1 2.8 < 0.2 19 8 12 6.2 < 0.01 16 26 < 20 < 0.03

CM-14-1* MW-4 0.1 2.7 < 0.2 17 7 13 6 < 0.01 15 22 < 20 < 0.03
CM-MW-4-2 MW-4 0.5 3.0 < 0.2 17 7 11 5.3 < 0.01 15 20 < 20 < 0.03

CM-14-2* MW-4 0.5 3.0 < 0.2 15 6 11 5.2 < 0.01 13 22 < 20 < 0.03
CM-MW-5-1 MW-5 0.1 4.5 < 0.2 10 5 12 6.9 < 0.01 11 9 < 20 < 0.03
CM-MW-5-2 MW-5 0.5 3.3 < 0.2 22 7 17 6.8 < 0.01 17 28 < 20 < 0.03

CM-MW-6A-1 MW-6 0.1 4.3 < 0.2 24 9 14 7.1 < 0.01 19 29 < 20 < 0.03
CM-MW-6A-2 MW-6 0.5 2.0 < 0.2 10 6 17 7 < 0.01 11 8 < 20 < 0.03
CM-MW-6B-1 MW-6 0.1 1.5 0.3 8 4 11 10.6 0.02 11 149 33000 260 2800 38000 0.07
CM-MW-6B-2 MW-6 0.5 2.5 < 0.2 15 4 10 4.9 < 0.01 12 20 1300 140 200 1000 < 0.03
CM-MW-6C-1 MW-6 0.1 3.8 < 0.2 23 9 15 6.7 < 0.01 19 29 < 20 < 0.03
CM-MW-6C-2 MW-6 0.5 3.7 < 0.2 25 8 17 7 < 0.01 19 32 < 20 < 0.03
CM-MW-6D-1 MW-6 0.1 3.8 < 0.2 12 5 12 5.5 < 0.01 11 13 < 20 < 0.03
CM-MW-6D-2 MW-6 0.5 3.9 < 0.2 27 10 18 7.4 < 0.01 21 34 < 20 < 0.03
CM-MW-6E-1 MW-6 0.1 2.8 0.2 20 7 18 5.7 0.08 22 40 < 20 < 0.03
CM-MW-6E-2 MW-6 0.5 2.8 < 0.2 23 8 14 6.7 < 0.01 18 28 < 20 < 0.03
CM-MW-7-1 MW-7 0.1 1.8 < 0.2 8 2 4 2.3 < 0.01 5 7 < 20 < 0.03
CM-MW-7-2 MW-7 0.5 7.9 < 0.2 17 5 9 5.4 < 0.01 13 19 < 20 < 0.03

* Denotes duplicate sample. (Further information located in Table 1 of main report)

PCB Total
AroclorsChromium Cobalt Copper Lead Petroleum HydrocarbonsMercury Nickel ZincSample Ident. Sample Location Arsenic CadmiumDepth
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A.1.4 Groundwater  

Groundwater depths and monitoring well condition were documented for observation wells MW-4, 
MW-5, MW-6, MW-7 and MW-8. The monitoring well development records are provided in 
Appendix A4.  Generally the observation wells were in good condition.  Neither MW-4, or MW-5 
contained a j-plug cap, however a j-plug cap could not be installed on MW-4 due to the insufficient 
amount of clearance between the top of the pipe and the casing lid.  It is recommended that a j-plug cap 
be installed in MW-5 and a slip-on cap be installed on MW-4 to help prevent surface water from entering 
the well.  In each of the wells, the bentonite seal had heaved up inside of the protective casing to an 
elevation parallel to, or above, the top of the monitor pipe (TOP).  Excess bentonite around the top of the 
pipe was removed to permit access to the well without contaminating the well.  Standing water was 
observed in the casings of MW-6 and MW-7 at an elevation above the TOP and is noted in the 
Monitoring Well Development records.   
 
Observation well MW-4 had an insufficient volume of water to sample.  All other wells at the Main 
Landfill – North were purged and sampled.  The groundwater samples were analyzed for total 
concentration of inorganics, total petroleum hydrocarbons and PCBs.  The results are presented in 
Table A-2 and the laboratory certificate is provided in Appendix G.  



Table A-2.     CAM-M Cambridge Bay, Summary of 2007 Groundwater Analysis - Main Landfill - North

TPH (C6-34) C6-C10 C10-C16 C16-C34
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Upgradient Samples
CM-MW-8 (BMW-2) MW-8 15.75 0.0008 < 0.00004 0.0009 0.01 0.0035 < 0.0002 < 0.00002 0.068 0.016 < 0.1 < 0.0004

Downgradient Samples
CM-MW-5 MW-5 7.82 0.001 0.00025 0.0054 0.042 0.0051 < 0.0002 < 0.00002 0.831 0.16 < 0.1 < 0.0004
CM-MW-6 MW-6 9.37 0.0045 0.00022 0.0078 0.0093 0.0044 < 0.0002 < 0.00002 0.061 0.083 0.17 < 0.1 < 0.25 < 0.25 < 0.0004
CM-MW-7 MW-7 10.72 0.0035 0.00014 0.0056 0.002 0.0053 0.0002 < 0.00002 0.06 0.39 < 0.1 < 0.0004

* Denotes duplicate sample. (Further information located in Table 1 of main report)
Note: mg/L = 1000 ug/L

PCB Total
AroclorsCopper Lead Mercury NickelSample Ident. Location

Groundwater 
Elevation

(masl)

Petroleum HydrocarbonsZincArsenic Cadmium Chromium Cobalt
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A.1.5 Thermal Monitoring 

The manual readings taken from each thermistor from the Main Landfill – North are provided in the 
maintenance records located in Appendix A5.  The data downloaded from the data loggers spanned 2006 
and 2007.  The tabulated summary data from the thermistors for both 2006 and 2007 are contained in 
Appendix A5.  The graphs for the 2007 data for these thermistors are provided in Graphs 1 through 5, 
located in Appendix A6.  The graphs for the 2006 data for these thermistors are provided in Graphs 6 
through 10 located in Appendix A7. 
 
Data from all thermistors were downloaded, data loggers were reset and were provided with new 
batteries.  A maintenance record was completed for each thermistor and is located in Appendix A5.  A 
full download of the thermistor data loggers should be completed the summer of 2010. 



Public
FIGURE A-2
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Appendix A1 

Site Condition/Visual Inspection Records 

 



 

DEW LINE CLEANUP:  POST-CONSTRUCTION - LANDFILL MONITORING 
VISUAL INSPECTION REPORT – MAIN LANDFILL NORTH - PAGE 1 OF 2 

 
SITE NAME: Cambridge Bay CAM-M 

LANDFILL DESIGNATION: Main Landfill North 

DATE OF INSPECTION: August 2007 

DATE OF PREVIOUS INSPECTION: August 2005 

INSPECTED BY: Darrin Johnson, P.Eng. 

REPORT PREPARED BY: Darrin Johnson, P.Eng. 
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VISUAL INSPECTION REPORT– MAIN LANDFILL NORTH - PAGE 2 OF 2 
 

Checklist Item Present 
Yes/No 

Location 
(Describe relative 

to landfill features)
Length Width Depth 

Extent 
relative to 

Area of 
Landfill (%) 

Description 

Photographic Records 
(Photo number 

referenced in photo log 
and on figures) 

Additional 
Comments/Preli
minary Stability 

Assessment 

Settlement No         

Erosion Yes 
50 m of north slope 
in vicinity of VT3 

and ITN2  

20 m  
(length of 

slope) 

50 m 
(width of 
affected 

area) 

0.2 m 
max. 

1,000m2/ 
10,000m2 

= 10% 

Erosion 
gullies max. 
0.3 m wide 

spaced about 
2-3 m apart 

MLFN 6, 7A, 7B, 8, 9 Self-armouring; 
acceptable 

Frost Action No         

Animal Burrows No         

Vegetation Sparse         

Staining No         

Vegetation Stress No         

Seepage Points No         

Debris Exposed No         
Presence/Condition – 

Monitoring 
Instruments 

Good         

Features of Note Yes 
West, northeast, 
southeast, and 

southwest slopes 
10 to 30 m 0.1 m 

max. 
0.1 m 
max. 

2,000m2/ 
10,000m2 

= 20% 

Tension 
cracks on 
slopes and 

crests, scarp 
shaped crack 
on crest with 
deformation 

MLFN 1A-1D, 2A-2E, 
11A-11G, 15A-15D Marginal 

General       Ge  neral
MLFN 3, 4A-4C, 5, 
10A-10C, 12, 13, 14, 
16A-16C, 17A-17C 
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PRELIMINARY STABILITY ASSESSMENT – MAIN LANDFILL NORTH 
 

 
Feature 

 
Severity Rating Extent 

Settlement Not Observed None 
Erosion Acceptable Occasional 

Frost Action Not Observed None 
Staining Not Observed None 

Vegetation Stress Not Observed None 
Seepage/Ponded Water Not Observed None 

Debris Exposed Not Observed None 
Tension Cracks Marginal Numerous 

 
Overall Landfill Performance 

 
Marginal 
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Appendix A2 

Geotechnical Inspection Photographic Records 



CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-1A, Easting: 495755, Northing: 7667517, Direction: 300° 
Main Landfill North; south slope, west of road 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFN-1B, Easting: 495755, Northing: 7667517, Direction: 110° 

Main Landfill North; 2.5 cm wide by 2.5 cm deep by 4 meters long crack on south slope 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-1C, Easting: 495755, Northing: 7667517, Direction: 20° 
Main Landfill North; view of crack on crest that extends for 10 m 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo MLFN-1D, Easting: 495755, Northing: 7667517, Direction: 20° 

Main Landfill North; max crack width approximately 5 cm, max crack depth 
approximately 7.5 cm 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-2A, Easting: 495727, Northing: 7667665, Direction: 0° 
Main Landfill North; tension crack on slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo MLFN-2B, Easting: 495755, Northing: 7667517, Direction: 0° 
Main Landfill North; view of slope facing north 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
 

Photo MLFN-2C, Easting: 495727, Northing: 7667665, Direction: 180° 
Main Landfill North; view of slope facing south 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo MLFN-2D, Easting: 495755, Northing: 7667517, Direction: 45° 

Main Landfill North; close-up of crack 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-2E, Easting: 495727, Northing: 7667665, Direction: 45° 
Main Landfill North; end of crack at top of slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFN-3, Easting: 495757, Northing: 7667622, Direction: 90° 

Main Landfill North; north slope east of road 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-4A, Easting: 495814, Northing: 7667617, Direction: 180° 
Main Landfill North; Some undulations and ponded water at top of landfill 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFN-4B, Easting: 495814, Northing: 7667617, Direction: 90° 

Main Landfill North; north slope 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-4C, Easting: 495814, Northing: 7667617, Direction: 0° 
Main Landfill North; downslope towards ponded water at toe 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo MLFN-5, Easting: 495878, Northing: 7667562, Direction: 225° 
Main Landfill North; facing up slope at ITN1 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
Photo MLFN-6, Easting: 495814, Northing: 7667617, Direction: 225° 

Main Landfill North; Erosion gullies about 0.3 m wide and 0.2 m deep spaced approximately 2 – 3 
m apart 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFN-7A, Easting: 495874, Northing: 7667561, Direction: 110° 

Main Landfill North; looking across erosion gullies on slope 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-7B, Easting: 495874, Northing: 7667561, Direction: 110° 
Main Landfill North; view of fines covering vegetation at toe 

Scale: field book dimensions are 29.5 cm wide by 20.0 cm in height 
 

 
Photo MLFN-8, Easting: 495874, Northing: 7667564; Direction: 200° 

Main Landfill North; looking up erosion channel West of ITN2 about 0.3 m wide and 0.1 m deep 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-9, Easting: 495898, Northing: 7667542, Direction: 200° 
Main Landfill North; view of erosion gullies 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFN-10A, Easting: 495895, Northing: 7667528, Direction: 20° 

Main Landfill North; looking down slope at erosion 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-10B, Easting: 495895, Northing: 7667528, Direction: 110° 
Main Landfill North; facing east along crest 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFN-10C, Easting: 495895, Northing: 7667528, Direction: 300° 

Main Landfill North; facing west along crest 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-11A, Easting: 495916, Northing: 7667534 
Main Landfill North; west end of crack along toe of slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo MLFN-11B, Easting: 495916, Northing: 7667534 
Main Landfill North; crack max width 0.1 m, max depth 0.1 m 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
Photo MLFN-11C, Easting: 495916, Northing: 7667534 

Main Landfill North; crack along toe of slope 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo MLFN-11D, Easting: 495916, Northing: 7667534 

Main Landfill North; crack along toe of slope 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-11E, Easting: 495916, Northing: 7667534 
Main Landfill North; crack along toe of slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFN-11F, Easting: 495916, Northing: 7667534 

Main Landfill North; crack along toe of slope 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-11G, Easting: 495916, Northing: 7667534 
Main Landfill North; east end of crack along toe of slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFN-12, Easting: 495951, Northing: 7667491, Direction: 315° 

Main Landfill North; along crest above crack below, hairline crack along crest not visible in photo 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-13, Easting: 495970, Northing: 7667473, Direction: 250° 
Main Landfill North; southeast corner slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 
 
 

 
 

Photo MLFN-14, Easting: 495960, Northing: 7667457, Direction: 0° 
Main Landfill North; southeast corner slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-15A, Easting: 495927, Northing: 7667478, Direction: 110° 
Main Landfill North; tension crack along crest, west end 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFN-15B, Easting: 495927, Northing: 7667478, Direction: 110° 

Main Landfill North; tension crack along crest 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-15C, Easting: 495927, Northing: 7667478, Direction: 110° 
Main Landfill North; tension crack along crest 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFN-15D, Easting: 495927, Northing: 7667478, Direction: 110° 

Main Landfill North; tension crack along crest, east end 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-16A, Easting: 495866, Northing: 7667488, Direction: 290° 
Main Landfill North; south central facing west 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFN-16B, Easting: 495866, Northing: 7667488, Direction: 0° 

Main Landfill North; south central facing north 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-16C, Easting: 495866, Northing: 7667488, Direction: 90° 
Main Landfill North; south central facing east 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFN-17A, Easting: 495768, Northing: 7667581, Direction: 90° 

Main Landfill North; east of road facing east 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill North – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFN-17B, Easting: 495768, Northing: 7667581, Direction: 140° 
Main Landfill North; east of road facing southeast 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFN-17C, Easting: 495768, Northing: 7667581, Direction: 0° 

Main Landfill North; east of road facing north 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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Appendix A3 

Monitoring Photographic Records 

 



CAM-M Main Landfill North Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-MW-4.  Samples CM-MW-4-1 and CM-MW-4-2 collected.  Samples with identification 

numbers ending in “1” (ex. CM-MW-4-1) collected at 0-10cm and samples with identification 
numbers ending in “2” collected at 40-50cm. 

 
Test Pit CM-MW-5. Samples CM-MW-5-1 and CM-MW-5-2 collected. 
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CAM-M Main Landfill North Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-MW-6A.  Samples CM-MW-6A-1 and CM-MW-6A-2 collected. 

 

 
Test Pit CM-MW-6B.  Samples CM-MW-6B-1 and CM-MW-6B-2 collected. 
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CAM-M Main Landfill North Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-MW-6C.  Samples CM-MW-6C-1 and CM-MW-6C-2 collected. 

 

 
Test pit CM-MW-6D.  Samples CM-MW-6D-1 and CM-MW-6D-2 collected. 
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CAM-M Main Landfill North Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-MW-6E.  Samples CM-MW-6E-1 and CM-MW-6E-2 collected. 

 

 
Test pit CM-MW-7.  Samples CM-MW-7-1 and CM-MW-7-2 collected. 
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CAM-M Main Landfill North Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-MW-8 (Upgradient).  Samples CM-MW-8-1 and CM-MW-8-2 collected. 
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CAM-M Main Landfill North Monitoring Well Photographs – 2007 Site Inspection 
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Monitoring well MW-4.  No sample collected as well MW-4 was dry 

 

 
Monitoring well MW-5.  Sample CM-MW-5 collected. 



CAM-M Main Landfill North Monitoring Well Photographs – 2007 Site Inspection 
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Monitoring well MW-6.  Sample CM-MW-6 collected. 

 

 
Monitoring well MW-7.  Sample CM-MW-7 collected.  Bentonite swollen to top of pipe 

(TOP) and standing water inside well casing over TOP. 



CAM-M Main Landfill North Monitoring Well Photographs – 2007 Site Inspection 
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Monitoring well MW-8 (Upgradient).  Sample CM-MW-8 collected. 



CAM-M Main Landfill North Thermistor Photographs – 2007 Site Inspection 
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Vertical thermistor VT-1. 

 

 
Vertical thermistor VT-2. 



CAM-M Main Landfill North Thermistor Photographs – 2007 Site Inspection 
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Vertical thermistor VT-3. 

 

 
Inclined thermistor ITN-1. 



CAM-M Main Landfill North Thermistor Photographs – 2007 Site Inspection 
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Inclined thermistor ITN-2. 



 

 

Appendix A4 

Monitoring Well Development Records 



Site Name: CAM-M
Date of Sampling Event: 16-Aug-07 Time: 15:00
Names of Samplers: Ken Boldt

Landfill Name:
Monitoring Well ID: MW-4
Sample Number:
Condition of Well:

Measured Data
Well height above ground (cm)= 13
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 200
Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= Method: Interface meter
Static water level (cm)= From ground surface
Depth to bottom (cm)= 122 Evidence of sludge or siltation: no

Depth of water (cm)=
Well volume of water (mL)=

Free product thickness (mm)= N/A Method: Interface meter

Purging: (Y/N) N Procedure/Equipment:
Volume Purged Water (L)= 0
Decontamination required: (Y/N) N Notes:
Number washes: 0
Number rinses: 0

pH= -
Conductivity (uS/cm)= -
Temperature (degC)= -
n/a=not applicable

Insufficient water to collect sample

N/A

Monitoring Well Observations (MW-04)

Development of Monitoring Wells (2007)

Good, bentonite swollen to top of well.
No Sample Collected

Main Landfill North

70517 App A04 MLFN-MonWellLog 2008-01-02.xls (MW-4) GARTNER LEE LIMITED



Site Name: CAM-M
Date of Sampling Event: 18-Aug-07 Time: 15:20
Names of Samplers: Ken Boldt

Landfill Name:
Monitoring Well ID: MW-5
Sample Number:
Condition of Well:

Measured Data
Well height above ground (cm)= 10
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 200
Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= 118 Method: Interface meter
Static water level (cm)= 108 From ground surface
Depth to bottom (cm)= 142 Evidence of sludge or siltation: no

Depth of water (cm)= 24
Well volume of water (mL)= 471.24

Free product thickness (mm)= N/A Method: Interface meter

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 1.5
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 6.92
Conductivity (uS/cm)= 8490
Temperature (degC)= 1.5
n/a=not applicable

Peristaltic Pump, LDPE Tubing

Monitoring Well Observations (MW-05)

Development of Monitoring Wells (2007)

Main Landfill North

CM-MW-5
Good, missing j-plug

70517 App A04 MLFN-MonWellLog MW-5 2007-09-24.xls (MW-5) GARTNER LEE LIMITED



Site Name: CAM-M
Date of Sampling Event: 16-Aug-07 Time: 17:35
Names of Samplers: Ken Boldt

Landfill Name:
Monitoring Well ID: MW-6
Sample Number:
Condition of Well:

Measured Data
Well height above ground (cm)= 15
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 200
Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= 78 Method: Interface meter
Static water level (cm)= 63 From ground surface
Depth to bottom (cm)= 106 Evidence of sludge or siltation: no

Depth of water (cm)= 28
Well volume of water (mL)= 549.78

Free product thickness (mm)= N/A Method: Interface meter

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 4
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 6.82
Conductivity (uS/cm)= 8090
Temperature (degC)= 2.4
n/a=not applicable
TOP = Top Of Pipe

Peristaltic Pump, LDPE Tubing

Monitoring Well Observations (MW-06)

Development of Monitoring Wells (2007)

Good, water over TOP, bentonite over TOP

Main Landfill North

CM-MW-6

70517 App A04 MLFN-MonWellLog MW-6 2007-09-24.xls (MW-6) GARTNER LEE LIMITED



Site Name: CAM-M
Date of Sampling Event: 16-Aug-07 Time: 16:50
Names of Samplers: Ken Boldt

Landfill Name:
Monitoring Well ID: MW-7
Sample Number:
Condition of Well:

Measured Data
Well height above ground (cm)= 15
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 200
Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= 33 Method: Interface meter
Static water level (cm)= 18 From ground surface
Depth to bottom (cm)= 162 Evidence of sludge or siltation: no

Depth of water (cm)= 129
Well volume of water (mL)= 2532.91

Free product thickness (mm)= N/A Method: Interface meter

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 12 L
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 6.79
Conductivity (uS/cm)= 1510
Temperature (degC)= 2.8
n/a=not applicable

Peristaltic Pump, LDPE Tubing

Water entered well upon removal of j-plug.  Purged 12L of water to 
ensure that sample was not impacted by water which entered the well 
from the surface.

Monitoring Well Observations (MW-07)

Development of Monitoring Wells (2007)

Main Landfill North

CM-MW-7
Good, water over TOP

70517 App A04 MLFN-MonWellLog MW-7 2007-09-24.xls (MW-7) GARTNER LEE LIMITED



Site Name: CAM-M
Date of Sampling Event: 16-Aug-07 Time: 15:35
Names of Samplers: Ken Boldt

Landfill Name:
Monitoring Well ID: MW-8
Sample Number:
Condition of Well:

Measured Data
Well height above ground (cm)= 10
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 200
Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= 85 Method: Interface meter
Static water level (cm)= 75 From ground surface
Depth to bottom (cm)= 170 Evidence of sludge or siltation: no

Depth of water (cm)= 85
Well volume of water (mL)= 1668.97

Free product thickness (mm)= N/A Method: Interface meter

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 3
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 7.19
Conductivity (uS/cm)= 4390
Temperature (degC)= 2.7
n/a=not applicable

Peristaltic Pump, LDPE Tubing

Monitoring Well Observations (MW-08)

Development of Monitoring Wells (2007)

Main Landfill North

CM-MW-8
Good, bentonite swollen over j-plug

70517 App A04 MLFN-MonWellLog MW-8 2007-09-24.xls (MW-8) GARTNER LEE LIMITED



 

 

Appendix A5 

Thermistor Data Tables 2007, 2006 & Maintenance Records 



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-M Thermistor Location Main Landfill - North
Thermistor Number: VT1 Inclination Vertical
Install Date: 25-Sep-99 First Date Event 18-Aug-05 Last Date Event 16-Aug-07
Coordinates and Elevation N 10337 E 10522 Elev 13.7
Length of Cable (m) 6.1 Cable Lead Above Ground (m) 3.7 Nodal Points 7
Datalogger Serial # 1 - 807037 Cable Serial Number TS-7NCV#2
Code CAM-MVT1

Thermistor Inspection
Good Needs Maintenance

Casing

Cover

Data Logger

Cable

Beads

Battery Installation Date

Battery Levels Main Aux

Manual Ground Temperature Readings

Bead ohms Bead ohms

1 13040  

2 13680  

3 15150  

4 16820  

5 17910  

6 18840  

7 19600  

  

Observations and Proposed Maintenance
Grounding cable had come loose.  I reconnected it.

Temp. (ºC) Temp. (ºC)

-1.7

-2.7

-3.4

4.5

3.5

1.5

-0.5

28-Aug-07

11.34 V 12.90 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 16-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-M VT1) GARTNER LEE LIMITED



Contarctor Name:

Prepared By:

Thermistor Information
Site Name: CAM-M Thermistor Location Main Landfill - North
Thermistor Number: VT2 Inclination Vertical
Install Date: 25-Sep-99 First Date Event 18-Aug-05 Last Date Event 16-Aug-07
Coordinates and Elevation N 10284 E 10569 Elev 15.3
Length of Cable (m) 6.1 Cable Lead Above Ground (m) 3.8 Nodal Points 7
Datalogger Serial # 2 - 807029 Cable Serial Number TS-7NCV#3
Code CAM-MVT2

Thermistor Inspection
Good Needs Maintenance

Casing

Cover

Data Logger

Cable

Beads

Battery Installation Date

Battery Levels Main Aux

Manual Ground Temperature Readings

Bead ohms Bead ohms

1 12520  

2 12920  

3 13570  

4 14330  

5 15300  

6 16250  

7 17010  

  

Observations and Proposed Maintenance

Inspection Date:

Temp. (ºC) Temp. (ºC)

-0.7

1.3

0.2

3.7

2.6

5.3

4.6

28-Aug-07

11.34 V 13.26 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 16-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-M VT2) GARTNER LEE LIMITED



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-M Thermistor Location Main Landfill - North
Thermistor Number: VT3 Inclination Vertical
Install Date: 25-Sep-99 First Date Event 18-Aug-05 Last Date Event 16-Aug-07
Coordinates and Elevation N 10366 E 10418 Elev 15.7
Length of Cable (m) 6.1 Cable Lead Above Ground (m) 3.7 Nodal Points 7
Datalogger Serial # 3 - 807028 Cable Serial Number TS-7NCV#1
Code CAM-MVT3

Thermistor Inspection
Good Needs Maintenance

Casing

Cover

Data Logger

Cable

Beads

Battery Installation Date

Battery Levels Main Aux

Manual Ground Temperature Readings

Bead ohms Bead ohms

1 12330  

2 12670  

3 13390  

4 14210  

5 15110  

6 16370  

7 17020  

  

Observations and Proposed Maintenance

Temp. (ºC) Temp. (ºC)

-0.8

1.5

0.0

4.0

2.8

5.6

5.0

28-Aug-07

11.34 V 12.53 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 16-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-M VT3) GARTNER LEE LIMITED



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-M Thermistor Location Main Landfill - North
Thermistor Number: ITN1 Inclination Inclined
Install Date: 25-Sep-99 First Date Event 18-Aug-05 Last Date Event 16-Aug-07
Coordinates and Elevation N 10375 E 10503 Elev Varies
Length of Cable (m) 22.5 Cable Lead Above Ground (m) Vari Nodal Points 14
Datalogger Serial # 31 - 807036 Cable Serial Number TS-7NCIAandB#4
Code CAM-MITN1

Thermistor Inspection
Good Needs Maintenance

Casing

Cover

Data Logger

Cable

Beads

Battery Installation Date

Battery Levels Main Aux

Manual Ground Temperature Readings

Bead ohms Bead ohms

1 16550 9 16600

2 17140 10 17830

3 17330 11 20270

4 17180 12 22630

5 16780 13 24350

6 16220 14 25360

7 15500  

8 16250  

Observations and Proposed Maintenance

Temp. (ºC) Temp. (ºC)

1.1

0.1

-0.5 -7.6

0.2 -8.4

-1.1 -4.1

-1.0 -6.2

-0.2 -0.3

-0.9 -1.6

28-Aug-07

11.34 V 12.77 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 16-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-M ITN1) GARTNER LEE LIMITED



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-M Thermistor Location Main Landfill - North
Thermistor Number: ITN2 Inclination Inclined
Install Date: 25-Sep-99 First Date Event 18-Aug-05 Last Date Event 16-Aug-07
Coordinates and Elevation N 10314 E 10550 Elev Varies
Length of Cable (m) 22.5 Cable Lead Above Ground (m) Vari Nodal Points 14
Datalogger Serial # 32 - 807035 Cable Serial Number TS-7NCIAandB#3
Code CAM-MITN2

Thermistor Inspection
Good Needs Maintenance

Casing

Cover

Data Logger

Cable

Beads

Battery Installation Date

Battery Levels Main Aux

Manual Ground Temperature Readings

Bead ohms Bead ohms

1 15560 9 15390

2 15160 10 16130

3 14830 11 17780

4 14790 12 20470

5 14610 13 22470

6 14610 14 23600

7 15020  

8 15390  

Observations and Proposed Maintenance

Temp. (ºC) Temp. (ºC)

1.6

1.3

2.2 -6.1

2.1 -7.0

1.8 -1.7

1.8 -4.3

0.9 1.1

1.4 0.3

28-Aug-07

11.34 V 12.65 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 16-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-M ITN2) GARTNER LEE LIMITED



 

Appendix A6 

Thermistor Graphs 2007 

 



70517 Cambridge Bay, Nunavut September 2007

Graph 1
Ground Temperature Profile

Main Landfill - North
Vertical GTC VT-1

2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

Sept 06 - Aug 07
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Note:
Data logger reset August 16, 
2007

Batteries replaced August 
28, 2007

Serial No.:  TS-7NCV#2
Date Installed:  25-Sep-99

(VT-1(06-07) PDF/70517 App A06 Thermistor 2007 Graphs 2007-09-24.xls/70517-f-rpts-1ra/Nov28-07/KB-pc)



70517 Cambridge Bay, Nunavut September 2007

Graph 2
Ground Temperature Profile

Main Landfill - North
Vertical GTC VT-2

2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

Sept 06 - Aug 07
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Note:
Data logger reset August 16, 
2007

Batteries replaced August 
28, 2007

Serial No.:  TS-7NCV#3
Date Installed:  25-Sep-99

(VT-2(06-07) PDF/70517 App A06 Thermistor 2007 Graphs 2007-09-24.xls/70517-f-rpts-1ra/Nov28-07/KB-pc)



70517 Cambridge Bay, Nunavut September 2007

Graph 3
Ground Temperature Profile

Main Landfill - North
Vertical GTC VT-3

2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

Sept 06 - Aug 07
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Note:
Data logger reset August 16, 
2007

Batteries replaced August 
28, 2007

No as-built information to 
determine elevation of top of 
original landfill

Serial No.:  TS-7NCV#1
Date Installed:  25-Sep-99

(VT-3(06-07) PDF/70517 App A06 Thermistor 2007 Graphs 2007-09-24.xls/70517-f-rpts-1ra/Nov28-07/KB-pc)



70517 Cambridge Bay, Nunavut September 2007

Graph 4
Ground Temperature Profile

Main Landfill - North
Inclined GTC ITN1

2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

Sept 06 - Aug 07
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Note:
Data logger reset August 16, 
2007

Batteries replaced August 
28, 2007

Note:  Bead numbers 1 to 14 
denote thermistor bead 
locations.   Refer to 
thermistor installation cross 
section.

Cable A - Beads 1 to 9
Cable B - Beads 10 to 14

Serial No.:  TS-7NCIA#4
                   TS-7NCIB#4
Date Installed:  25-Sep-99

(ITN1(06-07) PDF/70517 App A06 Thermistor 2007 Graphs 2007-09-24.xls/70517-f-rpts-1ra/Nov28-07/KB-pc)



70517 Cambridge Bay, Nunavut September 2007

Graph 5
Ground Temperature Profile

Main Landfill - North
Inclined GTC ITN2

2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

Sept 06 - Aug 07
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Note:
Data logger reset August 16, 
2007

Batteries replaced August 
28, 2007

Note:  Bead numbers 1 to 14 
denote thermistor bead 
locations.   Refer to 
thermistor installation cross 
section.

Cable A - Beads 1 to 9
Cable B - Beads 10 to 14

Serial No.:  TS-7NCIA#3
                   TS-7NCIB#3
Date Installed:  25-Sep-99

(ITN2(06-07) PDF/70517 App A06 Thermistor 2007 Graphs 2007-09-24.xls/70517-f-rpts-1ra/Nov28-07/KB-pc)



 

Appendix A7 

Thermistor Graphs 2006 

 



70517 Cambridge Bay, Nunavut September 2007

Graph 6
Ground Temperature Profile

Main Landfill - North
Vertical GTC VT-1

2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project
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Data logger reset August 16, 
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Batteries replaced August 
28, 2007

Serial No.:  TS-7NCV#2
Date Installed:  25-Sep-99

(VT-1(05-06) PDF/70517 App A07 Thermistor 2006 Graphs 2007-09-24.xls/70517-f-rpts-1ra/Nov28-07/KB-pc)



70517 Cambridge Bay, Nunavut September 2007

Graph 7
Ground Temperature Profile

Main Landfill - North
Vertical GTC VT-2

2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

Note:
Data logger reset August 16, 
2007

Batteries replaced August 
28, 2007

Serial No.:  TS-7NCV#2
Date Installed:  25-Sep-99
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Data logger reset August 16, 
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28, 2007

Serial No.:  TS-7NCV#3
Date Installed:  25-Sep-99

(VT-2(05-06) PDF/70517 App A07 Thermistor 2006 Graphs 2007-09-24.xls/70517-f-rpts-1ra/Nov28-07/KB-pc)



70517 Cambridge Bay, Nunavut September 2007

Graph 8
Ground Temperature Profile

Main Landfill - North
Vertical GTC VT-3

2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

Note:
Data logger reset August 16, 
2007

Batteries replaced August 
28, 2007

Serial No.:  TS-7NCV#2
Date Installed:  25-Sep-99
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Serial No.:  TS-7NCV#1
Date Installed:  25-Sep-99

(VT-3(05-06) PDF/70517 App A07 Thermistor 2006 Graphs 2007-09-24.xls/70517-f-rpts-1ra/Nov28-07/KB-pc)



70517 Cambridge Bay, Nunavut September 2007

Graph 9
Ground Temperature Profile

Main Landfill - North
Inclined GTC ITN1

2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

Note:
Data logger reset August 16, 
2007

Batteries replaced August 
28, 2007

Serial No.:  TS-7NCV#2
Date Installed:  25-Sep-99
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2007

Note:  Bead numbers 1 to 14 
denote thermistor bead 
locations.   Refer to 
thermistor installation cross 
section.

Cable A - Beads 1 to 9
Cable B - Beads 10 to 14

Serial No.:  TS-7NCIA#4
                   TS-7NCIB#4
Date Installed:  25-Sep-99

(ITN1(05-06) PDF/70517 App A07 Thermistor 2006 Graphs 2007-09-24.xls/70517-f-rpts-1ra/Nov28-07/KB-pc)



70517 Cambridge Bay, Nunavut September 2007

Graph 10
Ground Temperature Profile

Main Landfill - North
Inclined ITN2

2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

Note:
Data logger reset August 16, 
2007

Batteries replaced August 
28, 2007

Serial No.:  TS-7NCV#2
Date Installed:  25-Sep-99

Sept 05 - Aug 06

1

2

3

4

5

6

7

8

9

10

11

12

13

14

-25 -20 -15 -10 -5 0 5

TEMPERATURE (°C)

B
EA

D
 N

U
M

B
ER

Freezing Point

15-Sep-05

15-Oct-05

15-Nov-05

15-Dec-05

15-Jan-06

15-Feb-06

15-Mar-06

15-Apr-06

15-May-06

15-Jun-06

15-Jul-06

15-Aug-06

Note:
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Note:  Bead numbers 1 to 14 
denote thermistor bead 
locations.   Refer to 
thermistor installation cross 
section.

Cable A - Beads 1 to 9
Cable B - Beads 10 to 14

Serial No.:  TS-7NCIA#3
                   TS-7NCIB#3
Date Installed:  25-Sep-99

(ITN2(05-06) PDF/70517 App A07 Thermistor 2006 Graphs 2007-09-24.xls/70517-f-rpts-1ra/Nov28-07/KB-pc)
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Appendix B  

Landfill Monitoring Report - Main 
Landfill South 

� B-1:  Main Landfill South 
� B-1.1 Landfill Summary 
� B-1.2 Visual Monitoring 
� B-1.3 Soil Sampling 
� B-1.4 Groundwater 
� B-1.5 Thermal Monitoring  
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Appendix B 

Landfill Monitoring Report - Main Landfill South 

  
 



T h e  C o l l e c t i o n  o f  L a n d f i l l  M o n i t o r i n g  D a t a  a t  t h e  C A M - M  
C a m b r i d g e  B a y  S i t e  –  2 0 0 7  R e p o r t  

A P P E N D I X  B   M a i n  L a n d f i l l  S o u t h  

 
B.1 Main Landfill South 

B.1.1 Landfill Summary 

The Main Landfill-South is located to the east of the main station buildings.  The area of the landfill is 
approximately 15,000 m2.  The depth of the landfill is approximately 1.5 to 2.0 m below surface.  The 
landfill configuration is provided on Figure B-1.  Prior to the remedial work in 1999, DCC had classified 
the landfill as a moderate potential environmental risk.  Remediation of the landfill included the 
installation of a double synthetic liner system anchored into the permafrost along the toe of the landfill 
and re-grading with the placement of additional granular fill sufficient for permafrost aggradation through 
the landfill contents.  
 
For 2007, the monitoring requirements for the Main Landfill South include visual inspection, soil 
sampling, groundwater sampling, and thermal monitoring. 
 
B.1.2 Visual Monitoring 

No significant erosion, settlement or indications of slope instability were observed at the Main Landfill 
South (MLFS) area during the 2007 inspection.  Overall landfill performance is assessed as “acceptable”.  
Appendix B1 presents a summary of the 2007 visual inspection results.   
 
Some minor erosion gullies on the southwest slope appear to be self-armouring (Photos MLFS-6A, 7A 
and 10D in Appendix B2) and the eroded fines appear to have been accumulating on the midslope bench 
(Photos MLFS-6B and 6C in Appendix B2) and at the toe of the landfill (Photo MLFS-10E in Appendix 
B2).  Some orange stained rock was observed at the northeast toe of the landfill (Photo MLFS-3 in 
Appendix B2). 
 

(App B Main LF/1ra0107/70517-f-rpts-08) B-1 
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B.1.3 Soil Sampling 

Soil samples were collected at the designated locations of MW-1, MW-2, MW-3, MW-9 and MW-14.  
The sampling locations are shown on Figure B-1.  At each location wherever possible, samples were 
collected at a depth of approximately 0.10 m below ground and between 0.40-0.50 m below ground.  The 
photograph of each test pit sampled is shown in Appendix B2. 
 
During the sampling there were no odours noted, no visible staining in the soil and no free product 
observed.  The vegetation around the landfill did not appear to exhibit any stress. 
 
Low concentrations of Total Petroleum Hydrocarbons (TPH) (200mg/kg) were detected in the shallow 
sample from soil sample location MW-1.  The concentrations noted are not considered to be significant, 
however these should be evaluated in the context of the Landfill Monitoring Plan.   
 
The analytical results are tabulated in Table B-1 and the laboratory certificates are provided in 
Appendix G. 
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Table B-1.     CAM-M Cambridge Bay, Summary of 2007 Soil Analysis - Main Landfill - South

TPH (C6-34) C6-C10 C10-C16 C16-C34
(m) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Upgradient Samples
CM-MW-9-1 (BMW-3) MW-9 0.1 0.8 0.2 5 2 14 3.1 0.05 10 37 < 20 < 0.03
CM-MW-9-2 (BMW-3) MW-9 0.5 1.8 < 0.2 11 4 9 5.2 < 0.01 9 12 < 20 < 0.03

Downgradient Samples
CM-MW-1-1 MW-1 0.1 1.4 < 0.2 7 2 12 3.8 0.05 8 35 200 < 5 < 80 < 250 < 0.03
CM-MW-1-2 MW-1 0.5 2.0 < 0.2 10 4 7 5 0.03 8 12 < 20 < 0.03
CM-MW-2-1 MW-2 0.1 1.0 < 0.2 9 1 14 2.7 < 0.01 8 16 < 80 < 5 < 80 < 250 < 0.03
CM-MW-2-2 MW-2 0.5 1.9 < 0.2 7 2 3 2.7 < 0.01 4 8 < 20 < 0.03
CM-MW-3-1 MW-3 0.1 0.8 < 0.2 3 < 1 7 1 0.03 4 13 < 80 < 5 < 80 < 250 < 0.03
CM-MW-3-2 MW-3 0.5 2.8 < 0.2 18 9 13 6.9 < 0.01 16 21 < 20 < 0.03

CM-MW-14-1 MW-14 0.1 3.6 < 0.2 16 7 13 6.1 < 0.01 15 19 < 20 < 0.03
CM-17-1* MW-14 0.1 3.5 < 0.2 12 6 11 6 0.01 12 13 < 20 < 0.03

CM-MW-14-2 MW-14 0.5 3.0 < 0.2 13 5 12 7.4 < 0.01 12 15 < 20 < 0.03
CM-17-2* MW-14 0.5 2.8 < 0.2 11 4 11 6.6 0.01 11 18 < 20 < 0.03

* Denotes duplicate sample. (Further information located in Table 1 of main report)
Note: mg/kg = ug/g

PCB Total
AroclorsCadmium Chromium Cobalt Copper Petroleum HydrocarbonsLead Mercury Nickel ZincSample Ident. Sample Location Depth Arsenic
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B.1.4 Groundwater  

Groundwater elevations and monitor conditions records were documented for observation wells MW-1, 
MW-2, MW-3, MW-9 and MW-14.  The well development records are located in Appendix B4.  
Generally the observation wells were in good condition.  There was insufficient clearance between the top 
of the pipe and the protective casing lid to permit the proper installation of the cap on well MW-1.  This 
may result in the future influx of surface or storm water into the well.  GLL recommends that a slip-on 
cap be installed on MW-1 to prevent surface water from entering the well.  In wells MW-1, MW-3, and 
MW-9, the bentonite grout seal had heaved up inside of the protective casing to an elevation parallel to or 
above the top of the monitor pipe (TOP).  Some of the heaved grout around the pipe was removed to 
permit monitoring of the well and the re-installation of the cap. Ponded water was observed inside of the 
casing of MW-3 above the elevation of the TOP and there is potential for some of the ponded water to 
flow into the pipe through any holes in the j-plug cap.   
 
Samples were collected from all of the observation wells surrounding the Main Landfill – South and 
submitted to the laboratory for analysis.  The water sample from MW 2 returned a moderate concentration 
of Zinc.  These concentrations are elevated in comparison to other wells in the area and should be 
evaluated in the context of the Landfill Monitoring Plan.  The analytical results for the observation 
monitors are tabulated in Table B-2 and the laboratory certificate are provided in Appendix G. 
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Table B-2.     CAM-M Cambridge Bay, Summary of 2007 Groundwater Analysis - Main Landfill - South

TPH (C6-34) C6-C10 C10-C16 C16-C34
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Upgradient Samples
CM-MW-9 MW-9 19.9 0.0005 0.0009 0.0071 0.011 0.0083 < 0.0002 < 0.00002 0.233 0.86 < 0.1 < 0.0004

Downgradient Samples
CM-MW-1 MW-1 9.86 0.0012 0.00009 0.02 0.0039 0.0081 0.0005 < 0.00002 0.067 0.15 < 0.1 < 0.0004

CM-MW-16* MW-1 9.86 0.0011 < 0.00004 0.0084 0.0027 0.0037 < 0.0002 < 0.00002 0.044 0.044 < 0.1 < 0.0004
CM-MW-2 MW-2 - 0.0011 0.00014 0.04 0.0023 0.007 0.0013 < 0.00002 0.06 2.91 < 0.1 < 0.0004
CM-MW-3 MW-3 - 0.0008 < 0.00004 0.024 0.032 0.0043 < 0.0002 < 0.00002 0.153 0.018 < 0.1 < 0.0004
CM-MW-14 MW-14 7.71 0.0041 0.00021 0.0066 0.0018 0.0049 0.0014 < 0.00002 0.029 0.007 0.12 < 0.1 < 0.25 < 0.25 < 0.0004

* Denotes duplicate sample. (Further information located in Table 1 of main report)
Note: mg/L = 1000 ug/L

Cadmium Chromiu
m Cobalt PCB Total

AroclorsCopper Lead Mercury Nickel
Petroleum Hydrocarbons

Zinc
Sample Ident. Location

Groundwater 
Elevation

(masl)

Arsenic
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B.1.5 Thermal Monitoring 

The manual readings taken from each thermistor from the Main Landfill – South are provided in the 
maintenance records located in Appendix B5.  The data downloaded from the data loggers spanned 2006 
and 2007.  The tabulated summary data from the thermistors for both 2006 and 2007 is located in 
Appendix B5.  The graphs for the 2007 data for these thermistors are provided in Graphs 11 through 14, 
located in Appendix B6.  The graphs for the 2006 data for these thermistors are provided in Graphs 15 
through 18, located in Appendix B7. 
 
GLL downloaded all thermistor data, reset the data logger and replaced the batteries at each location.  A 
maintenance record was completed for each thermistor and is located in Appendix B5.  A full download 
of the thermistor data loggers should be completed the summer of 2010. 
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Site Condition/Visual Inspection Records 
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DEW LINE CLEANUP:  POST-CONSTRUCTION - LANDFILL MONITORING 
VISUAL INSPECTION REPORT – MAIN LANDFILL SOUTH – PAGE 1 OF 2 

 
SITE NAME: Cambridge Bay CAM-M 

LANDFILL DESIGNATION: Main Landfill South 

DATE OF INSPECTION: August 2007 

DATE OF PREVIOUS INSPECTION: August 2005 

INSPECTED BY: Darrin Johnson, P.Eng. 

REPORT PREPARED BY: Darrin Johnson, P.Eng. 
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VISUAL INSPECTION REPORT – MAIN LANDFILL SOUTH - PAGE 2 OF 2 
 

Checklist Item Present 
Yes/No 

Location 
(Describe relative 

to landfill features)
Length Width Depth 

Extent 
relative to 

Area of 
Landfill 

(%) 

Description 

Photographic 
Records 

(Photo number 
referenced in 

photo log and on 
figures) 

Additional 
Comments/ 
Preliminary 

Stability 
Assessment 

Settlement No         

Erosion Yes Southwest slope in 
vicinity of ITS2  50 m 20 m 0.1 m 

max. 

1000m2/ 
10,000m2 

= 10% 

Erosion gullies 
with fines 

collecting on 
midslope bench 

MLFS 6A, 7A, 7D-
7G, 9, 10B-10D 

Self-
armouring; 
acceptable 

Frost Action No         

Animal Burrows No         

Vegetation Sparse         

Staining Yes Northeast toe 10 m 10 m N/A 
100m2/ 

10,000m2 
=1% 

Some orange 
staining of rock at 

toe 
MLFS 3 Acceptable 

Vegetation Stress No         

Seepage Points No         

Debris Exposed No         
Presence/Condition – 

Monitoring 
Instruments 

Good         

Features of Note None         

Genaral       General 

MLFS 1A,1B,2A-
2D,4,5A-5C,6B-
6C,7B,7C,8,10A, 

10E,11,12,13A,13B,
14A-14D 
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PRELIMINARY STABILITY ASSESSMENT – MAIN LANDFILL SOUTH 
 

 
Feature 

 
Severity Rating Extent 

Settlement Not Observed None 
Erosion Acceptable Occasional 

Frost Action Not Observed None 
Staining Acceptable Isolated 

Vegetation Stress Not Observed None 
Seepage/Ponded Water Not Observed None 

Debris Exposed Not Observed None 
Tension Cracks Not Observed None 

 
Overall Landfill Performance 

 
Acceptable 

 



 

Appendix B2 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFS-1A, Easting: 495734, Northing: 7667434, Direction: 150° 
Main Landfill South; north corner 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

PHOTO MLFS-1B, Easting: 495734, Northing: 7667434, Direction: 230° 
Main Landfill South; north corner 

1 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 

 
 

Photo MLFS-2A, Easting: 495807, Northing: 7667351, Direction: 330° 
Main Landfill South; facing northwest along crest 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo MLFS-2B, Easting: 495807, Northing: 7667351, Direction: 45° 

2 

Main Landfill South; close-up of north slope where self-armouring erosion has occurred 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo MLFS-2C, Easting: 495734, Northing: 7667434, Direction: 270° 
Main Landfill South 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo MLFS-2D, Easting: 495734, Northing: 7667434, Direction: 225° 

Main Landfill South 

3 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 

 
 

Photo MLFS-3, Easting: 495821, Northing: 7667332, Direction: 300° 
Main Landfill South; facing slope from toe, some orange stained rock at toe. 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo MLFS-4, Easting: 495821, Northing: 7667332, Direction: 315° 
Main Landfill South; facing slope towards ITS1  

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFS-5A, Easting: 495774, Northing: 7667314, Direction: 45° 
Main Landfill South; top of landfill facing northeast along crest 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo MLFS-5B, Easting: 495774, Northing: 7667314, Direction: 225° 
Main Landfill South; top of landfill facing southwest along crest 

5 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 

 
 

Photo MLFS-5C, Easting: 495774, Northing: 7667314 
Main Landfill South; top of landfill facing down-slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFS-6A, Easting: 495764, Northing: 7667296, Direction: 315° 

Main Landfill South; view from bench looking up slope at fines that have washed onto bench 

6 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 

 
 

Photo MLFS-6B, Easting: 495764, Northing: 7667296, Direction: 225° 
Main Landfill South; view from bench facing south 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo MLFS-6C, Easting: 495764, Northing: 7667296, Direction: 45° 

7 

Main Landfill South; view from bench facing north 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo MLFS-7A, Easting: 495751, Northing: 7667267, Direction: 340° 
Main Landfill South; facing upslope where erosion channel has formed 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 

 
Photo MLFS-7B, Easting: 495751, Northing: 7667267, Direction: 270° 

Main Landfill South; facing southwest slope 

8 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFS-7C, Easting: 495751, Northing: 7667267, Direction: 20° 
Main Landfill South; facing northeast to thermistors 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo MLFS-7D, Easting: 495751, Northing: 7667267, Direction: 340° 
Main Landfill South; close-up of erosion 

9 

Scale: field book dimensions are 29.5 cm wide by 20.0 cm in height 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 

 
 

Photo MLFS-7E, Easting: 495751, Northing: 7667267, Direction: 340° 
Main Landfill South; close-up of erosion 

Scale: field book dimensions are 29.5 cm wide by 20.0 cm in height 
 

 
Photo MLFS-7F, Easting: 495751, Northing: 7667267, Direction: 340° 

Main Landfill South; close-up of erosion 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

11 
 

Scale: field book dimensions are 29.5 cm wide by 20.0 cm in height 
 

 
 

Photo MLFS-7 irection: 340° 

Scale: field book dimensions are 29.5 cm wide by 20.0 cm in height 
 

G, Easting: 495751, Northing: 7667267, D
Main Landfill South; close-up of erosion 

 
 

Photo MLFS-8,

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 Easting: 495735, Northing: 7667295, Direction: 300° 
Main Landfill South; southwest crest 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 
 

 
 

Photo MLFS-9, Easting: 495737, Northing: 7667296, Direction: 45° 
Main Landfill South; west slope with minor erosion 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo MLFS-10A, Easting: 495657, Northing: 7667274, Direction: 340° 
Main Landfill South; minor erosion on south slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFS-10B, Easting: 495657, Northing: 7667274, Direction: 340° 
Main Landfill South; close-up of erosion 

Scale: field book dimensions are 29.5 cm wide by 20.0 cm in height 
 

 
 

Photo MLFS-10C, Easting: 495657, Northing: 7667274, Direction: 340° 
Main Landfill South; close-up of erosion 

13 

Scale: field book dimensions are 29.5 cm wide by 20.0 cm in height 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 

 
 

Photo MLFS-10D, Easting: 495657, Northing: 7667274, Direction: 340° 
Main Landfill South; close-up of erosion 

Scale: field book dimensions are 29.5 cm wide by 20.0 cm in height 
 

 
 

Photo MLFS-10E, Easting: 495657, Northing: 7667274, Direction: 90° 

14 

Main Landfill South; eroded fines below ITS2 and VT5 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 

 
 

Photo MLFS-11, Easting: 495586, Northing: 7667344, Direction: 90° 
Main Landfill South; west corner 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo MLFS-12, Easting: 495667, Northing: 7667398, Direction: 135° 
Main Landfill South; north central 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFS-13A, Easting: 495665, Northing: 7667394, Direction: 225° 
Main Landfill South; north slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo MLFS-13B, Easting: 495665, Northing: 7667394, Direction: 315° 
Main Landfill South; north slope 

16 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 

 
 

Photo MLFS-14A, Direction: 270° 
Main Landfill South; VT4 facing west 

 

 
 

Photo MLFS-14B, Direction: 0° 
Main Landfill South; VT4 facing north 
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CAM-M Main Landfill South – 2007 Geotechnical Inspection Photographs 

 
 

Photo MLFS-14C, Direction: 90° 
Main Landfill South; VT4 facing east 

 

 
 

Photo MLFS-14D, Direction: 180° 
Main Landfill South; VT4 facing south 
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CAM-M Main Landfill South Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-MW-1.  Samples CM-MW-1-1 and CM-MW-1-2 collected.  Samples with identification 

numbers ending in “1” (ex. CM-MW-1-1) collected at 0-10cm and samples with identification 
numbers ending in “2” collected at 40-50cm. 

 

 
Test Pit CM-MW-2. Samples CM-MW-2-1 and CM-MW-2-2 collected. 
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CAM-M Main Landfill South Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-MW-3.  Samples CM-MW-3-1 and CM-MW-3-2 collected. 

 

 
Test Pit CM-MW-9 (Upgradient).  Samples CM-MW-9-1 and CM-MW-9-2 collected. 
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CAM-M Main Landfill South Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-MW-14.  Samples CM-MW-14-1, CM-MW-14-2, CM-17-1 (Duplicate of CM-MW-14-

1), CM-17-2 (Duplicate of CM-MW-14-2) collected. 
 

(AppB03/70517/1ra1126-f-rpts-07) 3  
 



CAM-M Main Landfill South Monitoring Well Photographs – 2007 Site Inspection 

 
Monitoring well MW-1.  Sample CM-MW-1 and CM-MW-16 (Duplicate) collected. 

 

 
Monitoring well MW-2.  Sample CM-MW-2 collected. 
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CAM-M Main Landfill South Monitoring Well Photographs – 2007 Site Inspection 

 
Monitoring well MW-3.  Sample CM-MW-3 collected. Bentonite swollen to top of pipe (TOP) and 

standing water inside well casing over TOP. 
 

 
Monitoring well MW-9 (Upgradient).  Sample CM-MW-9 collected.  Bentonite swollen over TOP. 
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CAM-M Main Landfill South Monitoring Well Photographs – 2007 Site Inspection 

 
Monitoring well MW-14.  Sample CM-MW-14 collected. 
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CAM-M Main Landfill South Thermistor Photographs – 2007 Site Inspection 

(AppB03/70517/1ra1126-f-rpts-07) 7  
 

 
Vertical thermistor VT-4. 

 

 
Vertical thermistor VT-5. 



CAM-M Main Landfill South Thermistor Photographs – 2007 Site Inspection 
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Inclined thermistor ITS-1. 

 

 
Inclined thermistor ITS-2. 



 

Appendix B4 

Monitoring Well Development Records 

  

 



Site Name: CAM-M
Date of Sampling Event: 18-Aug-07 Time: 8:50
Names of Samplers: Ken Boldt

Landfill Name:
Monitoring Well ID: MW-1
Sample Number:
Condition of Well:

Measured Data
Well height above ground (cm)= 25
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 200
Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= 59 Method: Interface meter
Static water level (cm)= 34 From ground surface
Depth to bottom (cm)= 130.5 Evidence of sludge or siltation: no

Depth of water (cm)= 71.5
Well volume of water (mL)= 1403.90

Free product thickness (mm)= N/A Method: Interface meter

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 2
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 7.31
Conductivity (uS/cm)= 4400
Temperature (degC)= 2.6
n/a=not applicable
TOP = Top Of Pipe

Peristaltic Pump, LDPE tubing

Monitoring Well Observations (MW-01)

Development of Monitoring Wells (2007)

Good, bentonite welled up, no j-plug, missing bolts in casing
CM-MW-1, CM-MW-16 (Duplicate)

Main Landfill South

70517 - App B04 MLFS-MonWellLog 2007-09-24.xls (MW-1) GARTNER LEE LIMITED



Site Name: CAM-M
Date of Sampling Event: 18-Aug-07 Time: 11:00
Names of Samplers: Ken Boldt

Landfill Name:
Monitoring Well ID: MW-2
Sample Number:
Condition of Well:

Measured Data
Well height above ground (cm)= 38
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 200
Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= 77 Method: Interface meter
Static water level (cm)= 39 From ground surface
Depth to bottom (cm)= 145.5 Evidence of sludge or siltation: no

Depth of water (cm)= 68.5
Well volume of water (mL)= 1344.99

Free product thickness (mm)= N/A Method: Interface meter

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 1.5
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 7.18
Conductivity (uS/cm)= 3620
Temperature (degC)= 2.7
n/a=not applicable
TOP = Top Of Pipe

Peristaltic Pump, LDPE Tubing

Monitoring Well Observations (MW-02)

Development of Monitoring Wells (2007)

Main Landfill South

CM-MW-2
Good
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Site Name: CAM-M
Date of Sampling Event: 18-Aug-07 Time: 13:45
Names of Samplers: Ken Boldt

Landfill Name:
Monitoring Well ID: MW-3
Sample Number:
Condition of Well:

Measured Data
Well height above ground (cm)= 18
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 200
Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= 131 Method: Interface meter
Static water level (cm)= 113 From ground surface
Depth to bottom (cm)= 169 Evidence of sludge or siltation: no

Depth of water (cm)= 38
Well volume of water (mL)= 746.13

Free product thickness (mm)= N/A Method: Interface meter

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 1.5
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 7.13
Conductivity (uS/cm)= 5700
Temperature (degC)= 2
n/a=not applicable
TOP = Top Of Pipe

Peristaltic Pump, LDPE Tubing

standing water inside casing removed prior to opening j-plug.

Monitoring Well Observations (MW-03)

Development of Monitoring Wells (2007)

Good, bentonite and water over j-plug

Main Landfill South

CM-MW-3

70517 - App B04 MW-3 MonWellLog 2007-09-24.xls (MW-3) GARTNER LEE LIMITED



Site Name: CAM-M
Date of Sampling Event: 18-Aug-07 Time: 14:30
Names of Samplers: Ken Boldt

Landfill Name:
Monitoring Well ID: MW-9
Sample Number:
Condition of Well:

Measured Data
Well height above ground (cm)= 13
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 200
Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= 63 Method: Interface meter
Static water level (cm)= 50 From ground surface
Depth to bottom (cm)= 120.3 Evidence of sludge or siltation: no

Depth of water (cm)= 57.3
Well volume of water (mL)= 1125.08

Free product thickness (mm)= N/A Method: Interface meter

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 2
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 7.13
Conductivity (uS/cm)= 3370
Temperature (degC)= 2.3
n/a=not applicable
TOP = Top Of Pipe

Peristaltic Pump, LDPE Tubing

Monitoring Well Observations (MW-09)

Development of Monitoring Wells (2007)

Main Landfill South

CM-MW-9
Good, bentonite over TOP

70517 - App B04 MW-9 MonWellLog 2007-09-24.xls (MW-9) GARTNER LEE LIMITED



Site Name: CAM-M
Date of Sampling Event: 18-Aug-07 Time: 9:50
Names of Samplers: Ken Boldt

Landfill Name:
Monitoring Well ID: MW-14
Sample Number:
Condition of Well:

Measured Data
Well height above ground (cm)= 28
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 200
Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= 57.5 Method: Interface meter
Static water level (cm)= 29.5 From ground surface
Depth to bottom (cm)= 199.5 Evidence of sludge or siltation: no

Depth of water (cm)= 142
Well volume of water (mL)= 2788.16

Free product thickness (mm)= N/A Method: Interface meter

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 3
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 6.84
Conductivity (uS/cm)= 4940
Temperature (degC)= 3
n/a=not applicable
TOP = Top Of Pipe

Peristaltic Pump, LDPE Tubing

Monitoring Well Observations (MW-14)

Development of Monitoring Wells (2007)

Main Landfill South

CM-MW-14
Good

70517 - App B04 MW-14 MonWellLog 2007-09-24.xls (MW-14) GARTNER LEE LIMITED
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Thermistor Data Tables 2007, 2006 & Maintenance Records 

  

 



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-M Thermistor Location Main Landfill - South
Thermistor Number: VT4 Inclination Vertical
Install Date: 9-Aug-00 First Date Event 18-Aug-05 Last Date Event 16-Aug-07
Coordinates and Elevation N 10111 E 10385 Elev 16.5
Length of Cable (m) 6.1 Cable Lead Above Ground (m) 3.7 Nodal Points 7
Datalogger Serial # 4 - 807026 Cable Serial Number TS-7NCV#4
Code CAM-MVT4

Thermistor Inspection
Good Needs Maintenance

Casing

Cover

Data Logger

Cable

Beads

Battery Installation Date

Battery Levels Main Aux

Manual Ground Temperature Readings

Bead ohms Bead ohms

1 12070  

2 12130  

3 12660  

4 13400  

5 14200  

6 15190  

7 16260  

  

Observations and Proposed Maintenance

Temp. (ºC) Temp. (ºC)

0.1

2.8

1.4

5.0

3.8

6.0

6.0

28-Aug-07

11.34 V 12.41 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 16-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-M VT4) GARTNER LEE LIMITED



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-M Thermistor Location Main Landfill - South
Thermistor Number: VT5 Inclination Vertical
Install Date: 9-Aug-00 First Date Event 18-Aug-05 Last Date Event 16-Aug-07
Coordinates and Elevation N 10056 E 10401 Elev 11.5
Length of Cable (m) 6.1 Cable Lead Above Ground (m) 3.8 Nodal Points 7
Datalogger Serial # 5 - 807034 Cable Serial Number TS-7NCV#5
Code CAM-MVT5

Thermistor Inspection
Good Needs Maintenance

Casing

Cover

Data Logger

Cable

Beads

Battery Installation Date

Battery Levels Main Aux

Manual Ground Temperature Readings

Bead ohms Bead ohms

1 12150  

2 12240  

3 12720  

4 13470  

5 14280  

6 15140  

7 15890  

  

Observations and Proposed Maintenance

Temp. (ºC) Temp. (ºC)

0.5

2.6

1.5

5.0

3.8

5.8

5.7

28-Aug-07

11.34 V 12.65 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 16-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-M VT5) GARTNER LEE LIMITED



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-M Thermistor Location Main Landfill - South
Thermistor Number: ITS1 Inclination Inclined
Install Date: 12-Jul-00 First Date Event 18-Aug-05 Last Date Event 16-Aug-07
Coordinates and Elevation N 10111 E 10448 Elev Varies
Length of Cable (m) 22.5 Cable Lead Above Ground (m) Vari Nodal Points 14
Datalogger Serial # 33 - 807033 Cable Serial Number TS-7NCIAandB#1
Code CAM-MITS1

Thermistor Inspection
Good Needs Maintenance

Casing

Cover

Data Logger

Cable

Beads

Battery Installation Date

Battery Levels Main Aux

Manual Ground Temperature Readings

Bead ohms Bead ohms

1 10610 9 18060

2 12350 10 16390

3 15620 11 15700

4 16860 12 15000

5 17100 13 14960

6 17550 14 14310

7 18130  

8 18330  

Observations and Proposed Maintenance

Temp. (ºC) Temp. (ºC)

-1.9

-2.2

-0.9 1.7

-1.4 2.6

0.9 0.8

-0.6 1.7

8.7 -1.9

5.6 -0.1

28-Aug-07

11.34 V 12.53 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 16-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-M ITS1) GARTNER LEE LIMITED



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-M Thermistor Location Main Landfill - South
Thermistor Number: ITS2 Inclination Inclined
Install Date: 14-Jul-00 First Date Event 18-Aug-05 Last Date Event 16-Aug-07
Coordinates and Elevation N 10062 E 10399 Elev Varies
Length of Cable (m) 22.5 Cable Lead Above Ground (m) Vari Nodal Points 14
Datalogger Serial # 34 - 807032 Cable Serial Number TS-7NCIAandB#2
Code CAM-MITS2

Thermistor Inspection
Good Needs Maintenance

Casing

Cover

Data Logger

Cable

Beads

Battery Installation Date

Battery Levels Main Aux

Manual Ground Temperature Readings

Bead ohms Bead ohms

1 9820 9 17600

2 11170 10 15620

3 14270 11 15240

4 16500 12 14500

5 17020 13 14020

6 17480 14 14330

7 17930  

8 18080  

Observations and Proposed Maintenance

Temp. (ºC) Temp. (ºC)

-1.8

-1.9

-0.8 3.0

-1.3 2.6

2.7 1.4

-0.2 2.3

10.3 -1.4

7.6 0.9

28-Aug-07

11.34 V 12.53 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 16-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-M ITS2) GARTNER LEE LIMITED
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Thermistor Graphs 2007 

  

 











 

Appendix B7 

Thermistor Graphs 2006 
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Field Notes 

  

 

































 

Appendix C  

Landfill Monitoring Report – South 
Shore Landfill  

� C-1:  South Shore Landfill 
� C-1.1 Landfill Summary 
� C-1.2 Visual Monitoring 
� C-1.3 Soil Sampling 
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Appendix C 

Landfill Monitoring Report - South Shore Landfill 

  
 



T h e  C o l l e c t i o n  o f  L a n d f i l l  M o n i t o r i n g  D a t a  a t  t h e  C A M - M  
C a m b r i d g e  B a y  S i t e  –  2 0 0 7  R e p o r t  

A P P E N D I X  C   S o u t h  S h o r e  L a n d f i l l  

 
C.1 South Shore Landfill 

C.1.1 Landfill Summary 

The south shore landfill is located approximately 2 km east of the main facilities near the POL Beach 
Staging area.  The south shore landfill has an area of approximately 20,000 m2 with an estimated depth of 
1.5 m.  The location of the landfill is shown on Figure C-1.  It was originally classified as a moderate 
potential environmental risk, however prior to the 2001 sampling event, the landfill was re-assessed and it 
was re-classified and is now a low potential environmental risk. 
 
For 2007, the monitoring requirements for the South Shore Landfill include visual inspection, and soil 
sampling. 
 
 
C.1.2 Visual Monitoring 

No significant erosion, settlement or indications of slope instability were observed at the South Shore 
Landfill (SSLF) during the 2007 inspection.  The landfill cover appears to be stable with little to no 
change in condition from previous inspections.  Overall landfill performance is assessed as “acceptable”.  
Appendix C1 presents a summary of the 2007 visual inspection results.   
 
Shallow depressions with ponded water were observed on southcentral surface of the landfill cover (Photo 
SSLF-11A in Appendix C2).  Minor seepage and orange staining were observed at the northeast toe near 
Photo Location 6 on Figure C-1 (Photos SSLF-5C and 6B).  Previously observed exposed crushed metal 
drums and wire at the northeast toe are still present with no apparent change from previous inspection 
photographs. 

(App C South Shore LF/1ra0107/70517-f-rpts-08) C-1 

 





T h e  C o l l e c t i o n  o f  L a n d f i l l  M o n i t o r i n g  D a t a  a t  t h e  C A M - M  
C a m b r i d g e  B a y  S i t e  –  2 0 0 7  R e p o r t  

A P P E N D I X  C   S o u t h  S h o r e  L a n d f i l l  

 
C.1.3 Soil Sampling 

Soil samples were collected at the designated locations of CM-1, CM-2, CM-3 and CM-4.  The sampling 
locations are shown on Figure C-1.  At each location, two samples were collected at approximately 
0.10 m below ground and between 0.40-0.50 m below ground.  A photograph of each test pit for each 
location sampled is shown in Appendix C3.  The analytical results and sample depths are tabulated in 
Table C-1 and the laboratory reports are provided in Appendix G. 
 
No staining or free product was observed during the sampling event.  There were no odours documented 
during the sampling event at the South Shore Landfill. 
 
Low concentrations of Total Petroleum Hydrocarbons (TPH) (43mg/kg and 57mg/kg) were detected in 
both the shallow and deep samples respectively from soil sample location CM-4.  The samples were 
re-analyzed to characterize the TPH CCME fractions F1-F3.  All fractions were returned as non-
detectable levels.  Also, low concentrations of PCBs (0.04mg/kg) were detected in the shallow sample 
from soil sample location CM-4.  The concentrations noted are low however they should be evaluated in 
the context of the Landfill Monitoring Plan 

(App C South Shore LF/1ra0107/70517-f-rpts-08) C-3 

 



Table C-1.     CAM-M Cambridge Bay, Summary of 2007 Soil Analysis - South Shore Landfill

TPH (C6-34) C6-C10 C10-C16 C16-C34
Location Id. Northing Easting (m) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Upgradient Samples
CM-1-1 CM-1 7666051 496240 0.1 1.9 < 0.2 12 5 10 5.4 < 0.01 11 14 < 20 < 0.03
CM-1-2 CM-1 7666051 496240 0.5 1.9 < 0.2 9 4 8 5.5 < 0.01 8 8 < 20 < 0.03

Downgradient Samples
CM-2-1 CM-2 7666068 496388 0.1 2.4 < 0.2 10 4 11 6.5 < 0.01 10 11 < 20 < 0.03
CM-2-2 CM-2 7666068 496388 0.5 2.4 < 0.2 10 5 10 5.9 < 0.01 11 15 < 20 < 0.03
CM-3-1 CM-3 7666018 496388 0.1 2.3 < 0.2 10 5 17 6.5 < 0.01 11 12 < 20 < 0.03
CM-3-2 CM-3 7666018 496388 0.5 1.9 < 0.2 9 5 11 7.3 < 0.01 11 9 < 20 < 0.03
CM-4-1 CM-4 7665969 496330 0.1 2.1 < 0.2 9 7 22 8.5 0.01 12 13 43 < 5 < 80 < 250 0.04
CM-4-2 CM-4 7665969 496330 0.5 1.7 < 0.2 7 5 8 6.7 < 0.01 9 10 57 < 5 < 80 < 250 < 0.03

* Denotes duplicate sample. (Further information located in Table 1 of main report)

PCB Total
AroclorsCadmium Chromium Cobalt Copper

Petroleum Hydrocarbons
Lead Mercury Nickel ZincSample LocationSample Ident. Depth Arsenic

70517 - Table C1 SouthShore.xls (South Shore Soil) GARTNER LEE LIMITED
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Appendix C1 

Site Condition/Visual Inspection Records 

  

 



 

DEW LINE CLEANUP:  POST-CONSTRUCTION - LANDFILL MONITORING 
VISUAL INSPECTION REPORT – SOUTH SHORE LANDFILL – PAGE 1 OF 2 

 
SITE NAME: Cambridge Bay CAM-M 

LANDFILL DESIGNATION: South Shore Landfill 

DATE OF INSPECTION: August 2007 

DATE OF PREVIOUS INSPECTION: August 2005 

INSPECTED BY: Darrin Johnson, P.Eng. 

REPORT PREPARED BY: Darrin Johnson, P.Eng. 

 

(App C01/1ra1126/70571-f-rpts-07) 1 
 



VISUAL INSPECTION REPORT – SOUTH SHORE LANDFILL  – PAGE 2 OF 2 
 

Checklist Item Present 
Yes/No 

Location 
(Describe relative 

to landfill features)
Length Width Depth

Extent 
relative to 

Area of 
Landfill (%)

Description 

Photographic 
Records 

(Photo number 
referenced in 

photo log and on 
figures) 

Additional 
Comments/
Preliminary 

Stability 
Assessment

Settlement Minor Southcentral south 
of photo location 11 30 m 20 m 0.05 m

600m2/ 
20,000m2 

= 3% 

Shallow 
depression 

with ponded 
water 

SSLF 11A Acceptable 

Erosion No         

Frost Action No         

Animal Burrows No         

Vegetation Sparse      Clusters of 
grass SSLF 3, 8A  

Staining Yes Northeast toe near 
photo location 6 20 m 20 m N/A 400/20,000 

m2=2% 

Some orange 
staining at 

seepage area 
SSLF 6B, 5C Acceptable 

Vegetation Stress No         

Seepage Points Yes Northeast toe near 
photo location 6 20 m 20 m N/A 400/20,000 

m2=2% 
Ponded water 
and staining SSLF 6B, 5C Acceptable 

Debris Exposed Yes Northeast toe near 
photo location 5 2 m 2 m N/A 4/20,000 m2 

= <1% 

Previously 
observed metal 
drum and wire 

No change from 
previous inspection 

photographs 
Acceptable 

Presence/Condition 
– Monitoring Instr. N/A         

Features of Note None         

General       General 

SSLF 
1,2,4,5A,5B,6A,7A-

7D,8B,9A,9B,10, 
11B,11C,12 

 

 

(App C01/1ra1126/70571-f-rpts-07) 2 
 



PRELIMINARY STABILITY ASSESSMENT - SOUTH SHORE LANDFILL   
 

 
Feature 

 
Severity Rating Extent 

Settlement Acceptable Isolated 
Erosion Not Observed None 

Frost Action Not Observed None 
Staining Acceptable Isolated 

Vegetation Stress Not Observed None 
Seepage/Ponded Water Acceptable Occasional 

Debris Exposed Acceptable Isolated 
Tension Cracks Not Observed None 

 
Overall Landfill Performance 

 
Acceptable 

 

(App C01/1ra1126/70571-f-rpts-07) 3 
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Geotechnical Inspection Photographic Records 

  

 



CAM-M South Shore Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo SSLF-1, Easting: 496382, Northing: 7666011, Direction: 225° 
South Shore Landfill; southeast corner 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo SSLF-2, Easting: 496366, Northing: 7666015, Direction: 225° 

South Shore Landfill; minor depressions in landfill surface 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App C02/1ra1126/70517-f-rpts-07) 1  



CAM-M South Shore Landfill – 2007 Geotechnical Inspection Photographs 

 
Photo SSLF-3, Easting: 496339, Northing: 7666075, Direction: 240° 

South Shore Landfill; northeast corner, some sparse vegetation 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo SSLF-4, Easting: 496341, Northing: 7666056, Direction: 240° 

South Shore Landfill; view near golf tee of shallow depression with ponded water 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App C02/1ra1126/70517-f-rpts-07) 2  



CAM-M South Shore Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo SSLF-5A, Easting: 496386, Northing: 7666035, Direction: 240° 
South Shore Landfill; east central slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo SSLF-5B, Easting: 496386, Northing: 7666035, Direction: 70° 

South Shore Landfill; east central slope 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App C02/1ra1126/70517-f-rpts-07) 3  



CAM-M South Shore Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo SSLF-5C, Easting: 496386, Northing: 7666035, Direction: 340° 
South Shore Landfill; east central slope facing ponded water and seepage 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo SSLF-6A, Easting: 496383, Northing: 7666067, Direction: 240° 

South Shore Landfill; northeast corner 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App C02/1ra1126/70517-f-rpts-07) 4  



CAM-M South Shore Landfill – 2007 Geotechnical Inspection Photographs 

 
Photo SSLF-6B, Easting: 496383, Northing: 7666067, Direction: 340° 

South Shore Landfill; northeast corner 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo SSLF-7A, Easting: 496305, Northing: 7666064, Direction: 110° 

South Shore Landfill; facing east toe 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App C02/1ra1126/70517-f-rpts-07) 5  



CAM-M South Shore Landfill – 2007 Geotechnical Inspection Photographs 

 
Photo SSLF-7B, Easting: 496305, Northing: 7666064, Direction: 160° 

South Shore Landfill; facing south across landfill 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo SSLF-7C, Easting: 496305, Northing: 7666064, Direction: 225° 

South Shore Landfill; facing southwest 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App C02/1ra1126/70517-f-rpts-07) 6  



CAM-M South Shore Landfill – 2007 Geotechnical Inspection Photographs 

 
Photo SSLF-7D, Easting: 496305, Northing: 7666064; Direction: 340° 

South Shore Landfill; facing north up slope 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo SSLF-8A, Easting: 496192, Northing: 7666003, Direction: 110° 

South Shore Landfill; facing east over landfill surface 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App C02/1ra1126/70517-f-rpts-07) 7  



CAM-M South Shore Landfill – 2007 Geotechnical Inspection Photographs 

 
Photo SSLF-8B, Easting: 496192, Northing: 7666003, Direction: 160° 

South Shore Landfill; facing south along crest and ditch 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo SSLF-9A, Easting: 496238, Northing: 7669927, Direction: 20° 

South Shore Landfill; facing north over landfill surface 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App C02/1ra1126/70517-f-rpts-07) 8  



CAM-M South Shore Landfill – 2007 Geotechnical Inspection Photographs 

 
Photo SSLF-9B, Easting: 496238, Northing: 7665927 

South Shore Landfill; facing northwest along crest 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo SSLF-10, Easting: 496204, Northing: 7665961, Direction 160° 

South Shore Landfill; facing south along crest 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App C02/1ra1126/70517-f-rpts-07) 9  



CAM-M South Shore Landfill – 2007 Geotechnical Inspection Photographs 

 
Photo SSLF-11A, Easting: 496274, Northing: 7665993, Direction: 160° 

South Shore Landfill; facing south to ponded water depressions 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo SSLF-11B, Easting: 496274, Northing: 7665993, Direction: 70° 

South Shore Landfill; facing east 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App C02/1ra1126/70517-f-rpts-07) 10  



CAM-M South Shore Landfill – 2007 Geotechnical Inspection Photographs 

 
Photo SSLF-11C, Easting: 496274, Northing: 7665993, Direction: 250° 

South Shore Landfill; facing west towards well vegetated area 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo SSLF-12, Easting: 496292, Northing: 7665877, Direction: 0° 

South Shore Landfill; southwest corner of landfill facing ditch with ponded water 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App C02/1ra1126/70517-f-rpts-07) 11  



 

Appendix C3 

Monitoring Photographic Records 

  

 



CAM-M South Shore Landfill Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-1 (Upgradient).  Samples CM-1-1 and CM-1-2 collected.  Samples with identification 
numbers ending in “1” (ex. CM-1-1) collected at 0-10cm and samples with identification numbers 

ending in “2” collected at 40-50cm. 
 

 
Test pit CM-2.  Samples CM-2-1 and CM-2-2 collected.  Water table reached at 20cm. 

(App C03/1ra1126/70517-f-rpts-07) 1 
 



CAM-M South Shore Landfill Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-3.  Samples CM-3-1 and CM-3-2 collected. 

 

 
Test pit CM-4.  Samples CM-4-1 and CM-4-2 collected. 

(App C03/1ra1126/70517-f-rpts-07) 2 
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Appendix D  

Landfill Monitoring Report – West 
Landfill 

� D-1:  West Landfill  
� D-1.1 Landfill Summary 
� D-1.2 Visual  Monitoring 
� D-1.3 Soil Sampling 
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Landfill Monitoring Report - West Landfill 

  
 



T h e  C o l l e c t i o n  o f  L a n d f i l l  M o n i t o r i n g  D a t a  a t  t h e  C A M - M  
C a m b r i d g e  B a y  S i t e  –  2 0 0 7  R e p o r t  

A P P E N D I X  D   W e s t  L a n d f i l l  

 
D.1 West Landfill 

D.1.1 Landfill Summary 

The west landfill is located approximately 600 m northwest of the main facilities.  The area of the landfill 
is approximately 4,500 m2 with an estimated depth of greater than 1.5 m.  The location of the landfill is 
shown on Figure D-1.  The DCC has classified this landfill as a low potential environmental risk.  
Remediation of this landfill included re-grading with the placement of additional granular fill. 
 
For 2007, the monitoring requirements for the West Landfill include visual inspection, and soil sampling. 
 
 
D.1.2 Visual Monitoring 

Based on the 2007 visual inspection, the West Landfill (WLF) appears to be in good condition with no 
signs of imminent slope instability or final cover failure.  Overall landfill performance is assessed as 
“acceptable”.  Appendix D1 presents a summary of the 2007 visual inspection results.   
 
There is some minor erosion on the east slope that appears to be self-armouring (Photos WLF-3, 5 and 6A 
in Appendix D2).  There is an area of settlement at the north end of the landfill, east of Photo Location 8 
on Figure D-1.  The settlement area appears to be north of the constructed landfill cover indicating that 
the settlement may be related to thaw of ground ice north of the landfill.  The settlement has resulted in 
the formation of tension cracks (Photos WLF-8A and 8B in Appendix D2) that encircle the north, west 
and south perimeter of the depression.  The maximum width of the cracks is about 5 cm and maximum 
visible depth is about 20 cm.  Photo WLF-9 (Appendix D2) illustrates the proximity of the depression 
relative to the landfill.  Previously documented tension cracks up to 40 cm in width (Photos WLF-8 and 
8A in 2005 Inspection Report) could not be located during the 2007 inspection and it is suspected that the 
area may have been repaired since 2005 (see light coloured gravel area at top of Photo WLF-10A in 
Appendix D2).  

(App D West LF/1ra0107/70517-f-rpts-08) D-1 

 





T h e  C o l l e c t i o n  o f  L a n d f i l l  M o n i t o r i n g  D a t a  a t  t h e  C A M - M  
C a m b r i d g e  B a y  S i t e  –  2 0 0 7  R e p o r t  

A P P E N D I X  D   W e s t  L a n d f i l l  

 
D.1.3 Soil Sampling 

Soil samples were collected at the designated locations of CM-5, CM-6, and CM-7.  The sampling 
locations are shown on Figure D-1.  At each location, two samples were collected at approximately 0.10 
m below ground and between 0.40-0.50 m below ground.  A photograph of each test pit for each location 
sampled is shown in Appendix D3.  The analytical results and sample depths are tabulated in Table D-1 
and the laboratory reports are provided in Appendix G. 
 
No staining or free product was observed during the sampling event.  There were no odours documented 
during the sampling event at the West Landfill.   

(App D West LF/1ra0107/70517-f-rpts-08) D-3 

 



Table D-1.     CAM-M Cambridge Bay, Summary of 2007 Soil Analysis - West Landfill

TPH (C6-34) C6-C10 C10-C16 C16-C34
Location Id. Northing Easting (m) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Upgradient Samples
CM-5-1 CM-5 7668135 494486 0.1 1.7 < 0.2 6 3 6 3.7 < 0.01 5 7 < 20 < 0.03
CM-5-2 CM-5 7668135 494486 0.5 1.8 < 0.2 7 3 5 3.6 < 0.01 6 8 < 20 < 0.03

Downgradient Samples
CM-6-1 CM-6 7668177 494517 0.1 1.1 < 0.2 13 3 16 6.5 0.04 11 26 35 < 5 < 80 < 250 < 0.03
CM-6-2 CM-6 7668177 494517 0.5 3.1 < 0.2 13 5 15 7.7 0.03 11 22 34 < 5 < 80 < 250 < 0.03
CM-7-1 CM-7 7668148 494563 0.1 0.8 0.4 6 2 7 2.1 < 0.01 6 7 < 20 < 0.03
CM-7-2 CM-7 7668148 494563 0.5 0.8 0.3 6 2 6 2.2 < 0.01 5 7 < 20 < 0.03

* Denotes duplicate sample. (Further information located in Table 1 of main report)

PCB Total
AroclorsCadmium Chromium Cobalt Copper

Petroleum Hydrocarbons
Lead Mercury Nickel ZincSample LocationSample Ident. Depth Arsenic

70517 - Table D1 WestLF.xls (WestLF Soil) GARTNER LEE LIMITED
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Site Condition/Visual Inspection Records 

  

 



 

DEW LINE CLEANUP:  POST-CONSTRUCTION - LANDFILL MONITORING 
VISUAL INSPECTION REPORT – WEST LANDFILL – PAGE 1 OF 2 

 
SITE NAME: Cambridge Bay CAM-M 

LANDFILL DESIGNATION: West Landfill  

DATE OF INSPECTION: August 2007 

DATE OF PREVIOUS INSPECTION: August 2005 

INSPECTED BY: Darrin Johnson, P.Eng. 

REPORT PREPARED BY: Darrin Johnson, P.Eng. 

 

(App D01/1ra1126/70571-f-rpts-07) 1 
 



VISUAL INSPECTION REPORT – WEST LANDFILL – PAGE 2 OF 2 

Checklist Item Present 
Yes/No 

Location 
(Describe relative to 

landfill features) 
Length Width Depth 

Extent 
relative 
to Area 

of 
Landfill 

(%) 

Description 

Photographic 
Records 

(Photo number 
referenced in 

photo log and on 
figures) 

Additional 
Comments/Pre

liminary 
Stability 

Assessment 

Settlement Yes Northern edge of landfill 
east of photo location 8 10 m 10 m <0.5 m 

100m2/ 
4500m2 

= 2% 

Tension cracks 
around north 
and west sides 
of depressed 
area 

WLF 8A, 8B and 
9B  Acceptable 

Erosion Minor East slope 
10 m 
(slope 
length) 

20 m 
(width of 
affected 

area) 

0.1 m 
max. 

200m2/ 
4500m2 
= 4.5% 

Minor rills WLF 3, 5, 6A Self-armouring; 
acceptable 

Frost Action No         

Animal Burrows No         

Vegetation Sparse       WLF 8A, 9A, 10A  

Staining No         

Vegetation Stress No         

Seepage Points No         

Debris Exposed No         

Presence/Condition 
– Monitoring 
Instruments 

N/A         

Features of Note None         

General       General WLF 1A-1C, 2, 4, 
6B, 7, 9A, 10A, 10B  

(App D01/1ra1126/70571-f-rpts-07) 2 
 



PRELIMINARY STABILITY ASSESSMENT - WEST LANDFILL 
 

 
Feature 

 
Severity Rating Extent 

Settlement Acceptable Isolated 
Erosion Acceptable Isolated 

Frost Action Not Observed None 
Staining Not Observed None 

Vegetation Stress Not Observed None 
Seepage/Ponded Water Not Observed None 

Debris Exposed Not Observed None 
Tension Cracks Not Observed None 

 
Overall Landfill Performance 

 
Acceptable 
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Geotechnical Inspection Photographic Records 

  

 



CAM-M West Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo WLF-1A, Easting: 494499, Northing: 7668077, Direction: 340° 
West Landfill; facing north 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo WLF-1B, Easting: 494499, Northing: 7668077, Direction: 290° 
West Landfill; facing northwest 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App D02 West LF/1ra1126/70517-f-rpts-07) 1  
 



CAM-M West Landfill – 2007 Geotechnical Inspection Photographs 

 
Photo WLF-1C, Easting: 494499, Northing: 7668077, Direction: 250° 

West Landfill; facing west 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
Photo WLF-2, Easting: 494559, Northing: 7668121, Direction: 150° 

West Landfill; east landfill slope 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M West Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo WLF-3, Easting: 494566, Northing: 7668131, Direction: 180° 
West Landfill; northeast slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo WLF-4, Easting: 494559, Northing: 7668121, Direction: 180° 
West Landfill; north landfill slope facing south 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App D02 West LF/1ra1126/70517-f-rpts-07) 3  
 



CAM-M West Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo WLF-5, Easting: 494549, Northing: 7668155, Direction: 135° 
West Landfill; northwest slope facing southeast 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo WLF-6A, Easting: 494519, Northing: 7668166, Direction: 90° 
West Landfill; view facing east towards dew line station 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App D02 West LF/1ra1126/70517-f-rpts-07) 4  
 



CAM-M West Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo WLF-6B, Easting: 494519, Northing: 7668166, Direction: 160° 
West Landfill; view facing south towards slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo WLF-7, Easting: 494507, Northing: 7668176, Direction: 130° 
West Landfill; view facing east towards western slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App D02 West LF/1ra1126/70517-f-rpts-07) 5  
 



CAM-M West Landfill – 2007 Geotechnical Inspection Photographs 

 
Photo WLF-8A, Easting: 494491, Northing: 7668172, Direction: 45° 
West Landfill; facing landfill from area of settlement west of landfill 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo WLF-8B, Easting: 494491, Northing: 7668172, Direction: 270° 

West Landfill; tension cracks above thaw settlement area, maximum width 5 cm, maximum 
observed depth about 20 cm. 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height. 
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CAM-M West Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo WLF-9A, Easting: 494479, Northing: 7668169, Direction: 50° 
West Landfill; facing southeast over sparsely vegetated landfill surface 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 

 
 

Photo WLF- 9B, Easting: 494479, Northing: 7668169 
West Landfill; facing northeast towards thaw settlement area 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M West Landfill – 2007 Geotechnical Inspection Photographs 

 
Photo WLF-10A, Easting: 494520, Northing: 7668142, Direction: 250° 
West Landfill; view facing northwest towards suspected regraded area 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 

 
 

Photo WLF-10B, Easting: 494520, Northing: 7668142, Direction: 70° 
West Landfill; view facing southeast 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App D02 West LF/1ra1126/70517-f-rpts-07) 8  
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CAM-M West Landfill Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-5 (Upgradient).  Samples CM-5-1 and CM-5-2 collected.  Samples with identification 
numbers ending in “1” (ex. CM-5-1) collected at 0-10cm and samples with identification numbers 

ending in “2” collected at 40-50cm. 
 

 
Test pit CM-6.  Samples CM-6-1 and CM-6-2 collected. 

(App D03 West LF/1ra1126/70517/f-rpts-07) 1  



CAM-M West Landfill Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-7.  Samples CM-7-1 and CM-7-2 collected. 

 
 
 
 
 
 
 
 

 

(App D03 West LF/1ra1126/70517/f-rpts-07) 2  



 

Appendix D4 

Field Notes 

  

 













 

Appendix E  

Landfill Monitoring Report – Airstrip 
Landfill 

� E-1:  Airstrip Landfill  
� E-1.1 Landfill Summary 
� E-1.2 Visual Monitoring 
� E-1.3 Soil Sampling 
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Landfill Monitoring Report - Airstrip Landfill 

  
 



T h e  C o l l e c t i o n  o f  L a n d f i l l  M o n i t o r i n g  D a t a  a t  t h e  C A M - M  
C a m b r i d g e  B a y  S i t e  –  2 0 0 7  R e p o r t  

A P P E N D I X  E   A i r s t r i p  L a n d f i l l  

 

(App E Airstrip LF/1ra0107/70517-f-rpts-08) E-1 

 

 
E.1 Airstrip Landfill 

E.1.1 Landfill Summary 

The airstrip landfill is located southwest of the airstrip, along the edge of the west arm of Cambridge Bay.  
The disturbed area associated with the landfill extends along the road over 2 km.  The landfill 
configuration is shown on Figures E-1 and E-2.  The waste materials were placed in low-lying area along 
the road, therefore the depth of the waste varies accordingly.  On average the thickness of the waste is 
between 1 and 2 m.  The location of the landfill is shown on Figure E-1.  The type of waste varies from 
domestic waste to industrial waste.  Waste samples were collected in 1998 and identified localized areas 
of DCC Tier I and DCC Tier II contamination.  Based on the available information, prior to the remedial 
work, the DCC has classified the landfill as a moderate potential environmental risk.  Remediation of the 
landfill included the removal of debris pockets, removal of contaminated materials (material transported 
to the DCC Tier I and II Landfills) and re-grading with the placement of additional fill material. 
 
It should be noted that Gartner Lee considers that the Figures that were provided in the original RFP 
(2004) do not accurately depict the dimensions and location of the Airstrip Landfill.  The land features 
and the scale shown on the drawings vary from the features and distances observed in the field.  In 2004, 
the site was re-surveyed and new drawings were issued to reflect this work.  These drawings were 
provided to Gartner Lee via DCC and Figures E-1 and E-2 have been updated with this information. 
 
For 2007, the monitoring requirements for the Airstrip Landfill include visual inspection, and soil 
sampling. 
 
 
E.1.2 Visual Monitoring 

No significant erosion or indications of instability were observed at the Airstrip Landfill (ALF) during the 
2007 inspection.  Overall the landfill performance is assessed as “acceptable”.  Appendix E1 presents a 
summary of the 2007 visual inspection results.   
 
There is some minor erosion on the south slope of Area 8 that appears to be self-armouring (Photo WLF-
4A in Appendix E2).  Previously observed exposed crushed metal drums at the west end of Area 7 are 
still present (Photo ALF-5A) with no apparent change from previous inspection photographs. 
 







T h e  C o l l e c t i o n  o f  L a n d f i l l  M o n i t o r i n g  D a t a  a t  t h e  C A M - M  
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(App E Airstrip LF/1ra0107/70517-f-rpts-08) E-4 

 

 
E.1.3 Soil Sampling 

Soil samples were collected at the designated locations of CM-8, CM-9, CM-10, CM-11 CM-12 and CM-
13.  The sampling locations are shown on Figure E-1 and E-2.  At each location, wherever possible, two 
samples were collected at approximately 0.10 m below ground and between 0.40-0.50 m below ground.    
The photograph of each test pit for each location sampled is shown in Appendix E3.  The analytical 
results and sample depths are tabulated in Table E-1 and the laboratory reports are provided in 
Appendix G. 
 
No staining or free product was observed during the sampling event.  There were no odours documented 
during the sampling event at the Western Landfill. 
 
Low concentrations of Petroleum Hydrocarbons (TPH) (150mg/kg and 110mg/kg) were detected in the 
shallow samples from soil sample locations CM-11 and CM-13 respectively.  GLL does not consider that 
the concentrations detected to be significant, however the sample will need to be evaluated in the context 
of the Landfill Monitoring Plan.  The samples were reanalyzed to characterize the TPH CCME 
hydrocarbon fractions F1-F3.  All fractions were reported as non-detectable. 



Table E-1.     CAM-M Cambridge Bay, Summary of 2007 Soil Analysis - Airstrip Landfill

TPH (C6-34) C6-C10 C10-C16 C16-C34
Location Id. Northing Easting (m) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Upgradient Samples
CM-8-1 CM-8 7666935 492995 0.1 1.5 < 0.2 6 2 6 2.7 0.03 5 14 26 < 5 < 80 < 250 < 0.03
CM-8-2 CM-8 7666935 492995 0.5 1.7 < 0.2 9 4 7 3.3 < 0.01 7 11 < 20 < 0.03
CM-9-1 CM-9 7666840 493213 0.1 1.2 < 0.2 5 2 11 3.5 0.01 6 6 < 20 < 0.03
CM-9-2 CM-9 7666840 493213 0.5 1.4 < 0.2 10 6 10 5.1 < 0.01 10 13 < 20 < 0.03

Downgradient Samples
CM-10-1 CM-10 7666642 493629 0.1 2.0 < 0.2 12 4 10 11.8 0.04 12 31 39 < 5 < 80 < 250 < 0.03
CM-10-2 CM-10 7666642 493629 0.5 2.4 < 0.2 18 14 48 13.1 0.01 25 22 < 20 < 0.03
CM-11-1 CM-11 7666758 493205 0.1 1.8 < 0.2 8 2 9 3.9 0.05 6 10 150 < 5 < 80 < 250 < 0.03
CM-11-2 CM-11 7666758 493205 0.5 1.6 < 0.2 12 7 10 4.8 < 0.01 11 14 < 20 < 0.03
CM-12-1 CM-12 7666761 492908 0.1 4.5 < 0.2 17 8 15 10.6 0.02 16 23 23 < 5 < 80 < 250 < 0.03
CM-16-1* CM-12 7666761 492908 0.1 4.3 < 0.2 13 10 17 10.8 0.01 19 11 < 20 < 0.03
CM-12-2 CM-12 7666761 492908 0.5 5.5 < 0.2 13 11 15 10.8 0.01 17 11 < 20 < 0.03
CM-13-1 CM-13 7666796 492703 0.1 2.4 < 0.2 11 4 12 5.7 0.07 11 31 110 < 5 < 80 < 250 < 0.03
CM-13-2 CM-13 7666796 492703 0.5 1.8 < 0.2 5 2 5 3.3 < 0.01 6 5 < 20 < 0.03

* Denotes duplicate sample. (Further information located in Table 1 of main report)

PCB Total
AroclorsCadmium Chromium Cobalt Copper

Petroleum Hydrocarbons
Lead Mercury Nickel ZincSample LocationSample Ident. Depth Arsenic

70517 - Table E1 AirstripLF.xls (AirstripLF Soil) GARTNER LEE LIMITED
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DEW LINE CLEANUP:  POST-CONSTRUCTION - LANDFILL MONITORING 
VISUAL INSPECTION REPORT – AIRSTRIP LANDFILL – PAGE 1 OF 2 

 
SITE NAME: Cambridge Bay CAM-M 

LANDFILL DESIGNATION: Airstrip Landfill  

DATE OF INSPECTION: August 2007 

DATE OF PREVIOUS INSPECTION: August 2005 

INSPECTED BY: Darrin Johnson, P.Eng. 

REPORT PREPARED BY: Darrin Johnson, P.Eng. 
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VISUAL INSPECTION REPORT – AIRSTRIP LANDFILL – PAGE 2 OF 2 

Checklist Item Present 
Yes/No 

Location 
(Describe relative 

to landfill features)
Length Width Depth 

Extent 
relative 
to Area 

of 
Landfill 

(%) 

Description 

Photographic 
Records 

(Photo number 
referenced in 

photo log and on 
figures) 

Additional 
Comments/
Preliminary 

Stability 
Assessment

Settlement No         

Erosion Minor South slope of  
Area 8     Minor rills ALF 4A 

No gullies of 
concern; 

acceptable 

Frost Action No         

Animal Burrows No         

Vegetation S  parse         

Staining No         

Vegetation Stress No         

Seepage Points No         

Debris Exposed Yes West of Area 7 
(photo location 5)     

Previously 
observed 
exposed 

metal drums 

ALF 5A Acceptable 

Presence/Condition – 
Monitoring 
Instruments 

N/A         

Features of Note None         

General       Ge  neral

ALF 1A, 1B, 2A, 
2B, 3A, 3B, 4B, 5B, 
6A, 6B, 7A, 7B, 8A, 

8B, 9, 10 
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PRELIMINARY STABILITY ASSESSMENT – AIRSTRIP LANDFILL   
 

 
Feature 

 
Severity Rating Extent 

Settlement Not Observed None 
Erosion Acceptable Isolated 

Frost Action Not Observed None 
Staining Not Observed None 

Vegetation Stress Not Observed None 
Seepage/Ponded Water Not Observed None 

Debris Exposed Acceptable Isolated 
Tension Cracks Not Observed None 

 
Overall Landfill Performance 

 
Acceptable 
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CAM-M Airstrip Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo ALF-1A, Easting: 492501, Northing: 7666876, Direction: 90° 
Airport Landfill; view facing east 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo ALF-1B, Easting: 492501, Northing: 7666876, Direction: 270° 

Airport Landfill; view facing west 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Airstrip Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo ALF-2A, Easting: 492739, Northing: 7666825, Direction: 90° 
Airport Landfill; view facing east 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo ALF-2B, Easting: 492739, Northing: 7666825, Direction: 270° 

Airport Landfill; view facing west 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Airstrip Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo ALF-3A, Easting: 492866, Northing: 7666809, Direction: 270° 
Airport Landfill; view facing west 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo ALF-3B, Easting: 492806, Northing: 7666809, Direction: 90° 

Airport Landfill; view facing east 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Airstrip Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo ALF-4A, Easting: 493127, Northing: 7666785, Direction: 270° 
Airport Landfill; facing west to Area 8 slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo ALF-4B, Easting: 493127, Northing: 7666785, Direction: 90° 

Airport Landfill; view facing east 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Airstrip Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo ALF-5A, Easting: 492972, Northing: 7666752, Direction: 315° 
Airport Landfill; close-up of exposed metal drums 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo ALF-5B, Easting: 492972, Northing: 7666752, Direction: 315° 

Airport Landfill; view facing northwest 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Airstrip Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo ALF-6A, Easting: 493259, Northing: 7666781, Direction: 270° 
Airport Landfill; view facing west 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo ALF-6B, Easting: 493259, Northing: 7666781, Direction: 90° 

Airport Landfill; view facing east 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Airstrip Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo ALF-7A, Easting: 493494, Northing: 7666704, Direction: 270° 
Airport Landfill; view facing west 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo ALF-7B, Easting: 493494, Northing: 7666704, Direction: 90° 

Airport Landfill; view facing east 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

(App E02 Airstrip LF/1ra1126/70517/f-rpts-07) 7 
 



CAM-M Airstrip Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo ALF-8A, Easting: 493740, Northing: 7666679, Direction: 270° 
Airport Landfill; view facing west 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo ALF-8B, Easting: 493740, Northing: 7666679, Direction: 90° 

Airport Landfill; view facing east 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Airstrip Landfill – 2007 Geotechnical Inspection Photographs 

 
 

Photo ALF-9, Easting: 493980, Northing: 7666625, Direction: 270° 
Airport Landfill; view facing west 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo ALF-10, Easting: 493993, Northing: 7666632, Direction: 90° 

Airport Landfill; view facing east 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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Monitoring Photographic Records 

  

 



CAM-M Airstrip Landfill Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-8 (Upgradient).  Samples CM-8-1 and CM-8-2 collected.  Samples with identification 
numbers ending in “1” (ex. CM-8-1) collected at 0-10cm and samples with identification numbers 

ending in “2” collected at 40-50cm. 
 

 
Test Pit CM-9 (Upgradient). Samples CM-9-1 and CM-9-2 collected. 
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CAM-M Airstrip Landfill Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-10.  Samples CM-10-1 and CM-10-2 collected. 

 

 
Test Pit CM-11.  Samples CM-11-1 and CM-11-2 collected. 
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CAM-M Airstrip Landfill Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-12.  Samples CM-12-1, CM-12-2, and CM-16-1 (Duplicate of CM-12-1) collected. 

 

 
Test pit CM-13-1.  Samples CM-13-1 and CM-13-2 collected. 
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� F-1:  Tier II Disposal Facility 
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� F-1.3 Soil Sampling 
� F-1.4 Groundwater 
� F-1.5 Termal Monitoring 
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F.1 Tier II Disposal Facility 

F.1.1 Landfill Summary 

The DCC Tier II Soil Disposal Facility was constructed at the Cambridge Bay site for the 
disposal of Tier II soil excavated during the cleanup.  The Tier II Disposal Facility is located 
approximately 2 km northwest of the Station Area.   
 
The design of this landfill included a double containment system consisting of a liner system and 
the placement of sufficient fill to promote freezing of the landfill contents.  The liner was placed 
along the bottom of the landfill, along the berms, and over the top of the landfill contents. 
 
Monitoring of the Tier II soil disposal facility consists of visual monitoring, collection of soil and 
groundwater, and monitoring of subsurface ground temperatures in the berms and in the main 
body of the disposal facility.  The landfill configuration is shown on Figure F-1. 
 
For 2007, the monitoring requirements for the DCC Tier II Disposal Facility include visual 
inspection, soil sampling, groundwater sampling, and thermal monitoring. 
 
 
F.1.2 Visual Monitoring 

Based on the 2007 visual inspection, the DCC Tier II Soil Disposal Area (SDA) appears to be in 
fairly good condition with no signs of imminent slope instability or final cover failure.  However, 
overall landfill performance has been assessed as “marginal” as a result of significant tension 
crack development.  Appendix F1 presents a summary of the 2007 visual inspection results.   
 
Minor erosion rills on the northwest and northeast slopes appear to be self-armouring.  A small 
0.5 m diameter settlement depression was observed on the crest near Photo Location 8 on Figure 
F-1 (Photo SDA-8A in Appendix F2).  A total of four tension cracks were observed at the SDA, 
including one previously observed crack and three new cracks.  A previously observed tension 
crack on the northeast slope measures approximately 40 m in length from the northeast corner 
with a maximum width of about 2.5 cm (Photos SDA-3A, 3B and 4B in Appendix F2).  A few 
parallel tension cracks have formed at the northeast end of this crack near the landfill toe (Photos 
SDA-4B in Appendix F2).  A new tension crack on the southeast slope of the landfill measures 
approximately 20 m in length with a maximum width of about 1.5 cm (Photos SDA-2A and 2B 
in Appendix F2).  A new 15 m long tension crack was observed in 2007 along the southeast crest 
with a maximum width of about 5 cm (Photos SDA-5C and 5D in Appendix F2).  A hairline 
tension crack was observed in 2007 along the crest between Photo Locations 6 and 8.  Tension 
cracks and adjacent slopes should be monitored during future inspections for increased size and 
movement, respectively.   
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F.1.3 Soil Sampling 

Soil samples were collected at the designated locations of MW-10, MW-11, MW-12 and MW-13.  The 
sampling locations are shown on Figure F-1.  At each location wherever possible two samples were 
collected at approximately 0.10 m below ground and between 0.40-0.50 m below ground.  The 
photograph of each test pit for each location sampled is shown in Appendix F3. 
 
No staining or free product was observed during the sampling event.  There were no odours documented 
during the sampling event at the DCC Tier II Soil Disposal Facility. 
 
Low concentrations of Total Petroleum Hydrocarbons (TPH) (88mg/kg) were detected in the shallow 
samples from soil sample MW-11.  GLL does not consider the concentrations detected to be significant, 
however these will need to be evaluated in the context of the Landfill Monitoring Plan.   
 
The analytical results and depths of samples are provided in Table F-1 and the laboratory certificate is 
provided in Appendix G. 



Table F-1.     CAM-M Cambridge Bay, Summary of 2007 Soil Analysis - Tier II Soil Disposal Facility

Sample Ident. Sample Location Depth Arsenic Cadmium Chromium Cobalt Copper Lead Mercury Nickel Zinc
Petroleum Hydrocarbons PCB Total

AroclorsTPH (C6-34) C6-C10 C10-C16 C16-C34
(m) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Upgradient Samples
CM-MW-10-1 MW-10 0.1 1.6 < 0.2 7 3 7 3.3 < 0.01 6 9 < 20 < 0.03

CM-15-1* MW-10 0.1 1.6 < 0.2 8 3 7 3.5 < 0.01 6 9 < 20 < 0.03
CM-MW-10-2 MW-10 0.5 1.6 < 0.2 8 3 6 3.4 < 0.01 7 9 < 20 < 0.03

CM-15-2* MW-10 0.5 1.6 < 0.2 8 3 6 3.5 < 0.01 6 9 24 < 5 < 80 < 250 < 0.03
Downgradient Samples

CM-MW-11-1 MW-11 0.1 0.5 < 0.2 3 3 8 1.8 < 0.01 4 13 88 < 5 < 80 < 250 < 0.03
CM-MW-11-2 MW-11 0.5 1.0 < 0.2 7 2 3 2.9 < 0.01 4 5 < 20 < 0.03
CM-MW-12-1 MW-12 0.1 1.3 < 0.2 8 5 10 4.2 < 0.01 9 11 < 20 < 0.03
CM-MW-12-2 MW-12 0.5 1.8 < 0.2 9 3 12 4.5 < 0.01 10 10 < 20 < 0.03
CM-MW-13-1 MW-13 0.1 1.6 < 0.2 5 2 7 4.3 0.04 5 21 < 20 < 0.03
CM-MW-13-2 MW-13 0.5 1.8 < 0.2 6 2 4 3.9 0.02 4 9 < 20 < 0.03

* Denotes duplicate sample. (Further information located in Table 1 of main report)
Note: mg/kg = ug/g
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F.1.4 Groundwater  

Groundwater measurements and monitor condition records were documented for observation wells 
MW-10, MW-11, MW-12 and MW-13.  These well development records are located in Appendix F4.  
Generally the observation wells were in good condition.  All wells contained a j-plug with the exception 
of MW-10, as there is insufficient clearance between the top of the pipe and the casing lid.  GLL 
recommends that a slip-on cap be installed on MW-10 to prevent the influx of surface water.  In each 
well, the bentonite seal had heaved up inside of the protective casing to an elevation parallel to, or above 
the top of the monitor pipe.  To some of the bentonite around the monitor pipe was removed in order to 
sample the well without contamination.  Ponded water was observed inside of the casing to an elevation 
above the top of the monitor pipe.  There is potential for this water to enter the well during the year 
through any holes in the j-plug.  
 
All observation monitors MW-10, MW-11, MW-12 and MW-13, were purged and sampled.  The 
groundwater samples were analyzed for total concentration of inorganics, TPHs and PCBs.  The results 
are presented in Table F-2 and the laboratory certificate is provided in Appendix G. 
 
The groundwater samples collected at MW-12 contained concentrations that exceed the site condition 
standards in a potable groundwater source in Ontario for both Chromium and Nickel, however these 
values should be evaluated in the context of the DEW Line Monitoring Project.  The average 
concentrations for Chromium and Nickel in the MW-12 samples were 0.184 and 0.174mg/L respectively 
compared to Ontario standards of 0.05 and 0.1mg/L for Chromium and Nickel respectively. 



Table F-2.     CAM-M Cambridge Bay, Summary of 2007 Groundwater Analysis - Tier II Soil Disposal Facility

Sample Ident. Location
Groundwater 

Elevation
(masl)

Arsenic Cadmium Chromiu
m Cobalt Copper Lead Mercury Nickel Zinc Petroleum Hydrocarbons PCB Total

AroclorsTPH (C6-34) C6-C10 C10-C16 C16-C34
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Upgradient Samples
CM-MW-10 MW-10 42.154 0.0007 0.00005 0.036 0.022 0.0057 < 0.0002 < 0.00002 0.124 0.017 < 0.1 < 0.0004

Downgradient Samples
CM-MW-11 MW-11 33.915 0.0009 < 0.00004 0.0061 0.0016 0.0052 < 0.0002 < 0.00002 0.028 0.003 < 0.1 < 0.0004
CM-MW-12 MW-12 33.960 0.0011 0.00015 0.19 0.0075 0.0062 0.0003 < 0.00002 0.269 0.1 < 0.1 < 0.0004
CM-MW-15* MW-12 33.960 0.0013 0.00007 0.141 0.005 0.0049 0.0031 < 0.00002 0.079 0.063 < 0.1 < 0.0004
CM-MW-13 MW-13 34.190 0.0007 0.00011 0.019 0.0022 0.0052 0.0014 < 0.00002 0.106 0.22 < 0.1 < 0.0004

* Denotes duplicate sample. (Further information located in Table 1 of main report)
Note: mg/L = 1000 ug/L
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F.1.5 Thermal Monitoring 

The manual readings taken from each thermistor from the DCC Tier II Soil Disposal Facility are provided 
in the maintenance records located in Appendix F5.  The data downloaded from the data loggers spanned 
2006 and 2007.  The tabulated summary data from the thermistors for both 2006 and 2007 is located in 
Appendix F5.  The graphs for the 2007 data for these thermistors are provided in Graphs 19 through 22, 
located in Appendix F6.  The graphs for the 2006 data for these thermistors are provided in Graphs 23 
through 26, located in Appendix F7. 
 
GLL downloaded all thermistor data, reset the data loggers and replaced their batteries.  A maintenance 
record was completed for each thermistor and is located in Appendix F5.  A full download of the 
thermistor data loggers should be completed the summer of 2010. 
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DEW LINE CLEANUP:  POST-CONSTRUCTION - LANDFILL MONITORING 
VISUAL INSPECTION REPORT – DCC TIER II SOIL DISPOSAL AREA – PAGE 1 OF 2 

 
SITE NAME: Cambridge Bay CAM-M 

LANDFILL DESIGNATION: DCC Tier II Soil Disposal Area 

DATE OF INSPECTION: August 2007 

DATE OF PREVIOUS INSPECTION: August 2005 

INSPECTED BY: Darrin Johnson, P.Eng. 

REPORT PREPARED BY: Darrin Johnson, P.Eng. 
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VISUAL INSPECTION REPORT – DCC TIER II SOIL DISPOSAL AREA – PAGE 2 OF 2 
 

Checklist Item Present 
Yes/No 

Location 
(Describe relative to 

landfill features) 
Length Width Depth 

Extent 
relative to 

Area of 
Landfill 

(%) 

Description 

Photographic 
Records 

(Photo number 
referenced in photo 
log and on figures) 

Additional 
Comments/
Preliminary 

Stability 
Assessment 

Settlement Yes Along crest near photo 
location 8 0.5 m 0.5 m 0.2 m <1% 

Small 
settlement 
depression 

SDA 8A Acceptable 

Erosion Minor Northwest and 
northeast slopes     

Shallow rills 
that appear to 

be self-
armouring 

SDA 7, 11B Acceptable 

Frost Action No         

Animal Burrows No         

Vegetation Sparse      Tuffs of grass SDA 2B, 8A  

Staining No         

Vegetation Stress No         

Seepage Points No         

Debris Exposed Yes Southeast slope in two 
locations 0.3 m 0.3 m N/A <1% Geotextile SDA 2C Acceptable 

Presence/Condition – 
Monitoring 
Instruments 

Good         

Features of Note. Yes Southeast slope and 
northeast crest 

15 m, 20 m 
and 40 m 

5 cm 
max. 

10 cm 
max. 

2,000 m2/ 
15,000 m2 

=13% 

Tension 
cracks 

midslope and 
along crest 

SDA 2A, 3A, 3B, 4B, 
5C, 5D Marginal 

General       Ge  neral

SDA 1, 4A, 5A, 5B, 
6A, 6B, 8B, 9A, 9B, 
10A, 10B, 11A, 11C, 

12A, 12B, 13, 14 

 

(App E01/1ra0107/70517-f-rpts-08) 2 
 



PRELIMINARY STABILITY ASSESSMENT – DCC TIER II SOIL DISPOSAL AREA 
 

 
Feature 

 
Severity Rating Extent 

Settlement Acceptable Isolated 
Erosion Acceptable Occasional 

Frost Action Not Observed None 
Staining Not Observed None 

Vegetation Stress Not Observed None 
Seepage/Ponded Water Not Observed None 

Debris Exposed Acceptable Occasional 
Tension Cracks Marginal Numerous 

 
Overall Landfill Performance 

 
Marginal 
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CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

 
 

Photo SDA-1, Easting: 494380, Northing: 7669187, Direction: 315° 
D.C.C. Tier II Soil Disposal Area; southeast corner facing northwest 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo SDA-2A, Easting: 494390, Northing: 7669207, Direction: 315° 
D.C.C. Tier II Soil Disposal Area; close-up of crack, max. width 1.5 cm  
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 

(App F02 DCC Tier II/1ra1126/70517-f-rpts-07) F-1  



CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

 
 

Photo SDA-2B, Easting: 494390, Northing: 7669207, Direction: 315° 
D.C.C. Tier II Soil Disposal Area; slope, facing northwest, sparse vegetation 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo SDA-2C, Easting: 494390, Northing: 7669207, Direction: 315° 
D.C.C. Tier II Soil Disposal Area; exposed geotextile 
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CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

Scale: field book dimensions are 29.5 cm wide by 20.0 cm in height 

 
Photo SDA-3A, Easting: 494417, Northing: 7669235, Direction: 45° 

D.C.C. Tier II Soil Disposal Area; 40 m long crack, max. width 2.5 cm, max. depth 10 cm 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 

 
 

Photo SDA-3B, Easting: 494417, Northing: 7669235, Direction: 45° 
D.C.C. Tier II Soil Disposal Area; close-up of crack 
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CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
 

Photo SDA-4A, Easting: 494431, Northing: 7669256, Direction: 200° 
D.C.C. Tier II Soil Disposal Area; north east corner facing south 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo SDA-4B, Easting: 494431, Northing: 7669256, Direction: 200° 
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CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

D.C.C. Tier II Soil Disposal Area; close-up of cracking at toe 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
 

Photo SDA-5A, Easting: 494413, Northing: 7669256, Direction: 200° 
D.C.C. Tier II Soil Disposal Area; view facing south along east crest 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

Photo SDA-5B, Easting: 494413, Northing: 7669256, Direction: 315° 
D.C.C. Tier II Soil Disposal Area; view facing west along north crest 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
 

Photo SDA-5C, Easting: 494413, Northing: 7669256, Direction: 315° 
D.C.C. Tier II Soil Disposal Area; close up of tension crack along north crest 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

 
Photo SDA-5D, Easting: 494431, Northing: 7669256, Direction: 315° 

D.C.C. Tier II Soil Disposal Area; west end of crack, max. width 5 cm, max. depth 10 cm 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
 

Photo SDA-6A, Easting: 494388, Northing: 7669274, Direction: 315° 
D.C.C. Tier II Soil Disposal Area; view facing west along crest 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

 
 

Photo SDA-6B, Easting: 494388, Northing: 7669274, Direction: 45° 
D.C.C. Tier II Soil Disposal Area; view facing north down slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
 

Photo SDA-7, Easting: 494388, Northing: 7669325, Direction: 225° 
D.C.C. Tier II Soil Disposal Area; view of north slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

 
 

Photo SDA-8A, Easting: 494371, Northing: 7669282, Direction: 315° 
D.C.C. Tier II Soil Disposal Area; small settlement area at crest, 0.5 m diameter, 0.2 m deep 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
Photo SDA-8B, Easting: 494371, Northing: 7669282, Direction: 315° 
D.C.C. Tier II Soil Disposal Area; west of settlement area facing east 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

 

 
 

Photo SDA-9A, Easting: 494332, Northing: 7669312, Direction: 45° 
D.C.C. Tier II Soil Disposal Area; view facing northeast along west crest 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
 

Photo SDA-9B, Easting: 494332, Northing: 7669312, Direction: 225° 
D.C.C. Tier II Soil Disposal Area; view facing southwest along west crest 

(App F02 DCC Tier II/1ra1126/70517-f-rpts-07) F-10  



CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo SDA-10A, Easting: 494327, Northing: 7669340, Direction: 135° 
D.C.C. Tier II Soil Disposal Area; view facing east along north slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 
 

Photo SDA-10B, Easting: 494327, Northing: 7669340, Direction: 225° 
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CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

D.C.C. Tier II Soil Disposal Area; view facing south along west slope 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 

 
 

Photo SDA-11A, Easting: 494300, Northing: 7669297, Direction: 60° 
D.C.C. Tier II Soil Disposal Area; view facing northeast 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

Photo SDA-11B, Easting: 494300, Northing: 7669297, Direction: 110° 
D.C.C. Tier II Soil Disposal Area; view facing east, minor erosion rills 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 

 
 

Photo SDA-11C, Easting: 494300, Northing: 7669297, Direction: 160° 
D.C.C. Tier II Soil Disposal Area; view facing southeast 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

 
Photo SDA-12A, Easting: 494294, Northing: 7669271, Direction: 315° 

D.C.C. Tier II Soil Disposal Area; view facing northwest along west slope 
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 

 

 
 

Photo SDA-12B, Easting: 494294, Northing: 7669271, Direction: 70° 
D.C.C. Tier II Soil Disposal Area; view facing northeast along south slope 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M DCC Tier II Soil Disposal Area – 2007 Geotechnical Inspection Photographs 

 
 

Photo SDA-13, Easting: 494308, Northing: 7669250, Direction: 0° 
D.C.C. Tier II Soil Disposal Area; view facing north 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
 

 
 

Photo SDA-14, Easting: 494345, Northing: 7669257, Direction: 90° 
D.C.C. Tier II Soil Disposal Area; central facing east 

Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height 
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CAM-M Tier II Soil Disposal Facility Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-MW-10.  Samples CM-MW-10-1, CM-MW-10-2, CM-15-1 (Duplicate of CM-MW-
10-1) and CM-15-2 (Duplicate of CM-MW-10-2) collected.  Samples with identification numbers 
ending in “1” (ex. CM-MW-10-1) collected at 0-10cm and samples with identification numbers 

ending in “2” collected at 40-50cm. 
 

 
Test Pit CM-MW-11. Samples CM-MW-11-1 and CM-MW-11-2 collected. 
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CAM-M Tier II Soil Disposal Facility Test Pit Photographs – 2007 Site Inspection 

 
Test pit CM-MW-12.  Samples CM-MW-12-1 and CM-MW-12-2 collected. 

 

 
Test Pit CM-MW-13.  Samples CM-MW-13-1 and CM-MW-13-2 collected. 
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CAM-M Tier II Soil Disposal Facility Monitoring Well Photographs – 2007 Site Inspection 

 
Monitoring well MW-10 (Upgradient).  Sample CM-MW-10. 

 

 
Monitoring well MW-11.  Sample CM-MW-11 collected. 
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CAM-M Tier II Soil Disposal Facility Monitoring Well Photographs – 2007 Site Inspection 

 
Monitoring well MW-12.  Samples CM-MW-12 and CM-MW-15 (Duplicate) collected. 

 

 
Monitoring well MW-13.  Sample CM-MW-13 collected. 

 

(App F03/1ra1126/70517-f-rpts-07) F-4  



CAM-M Tier II Soil Disposal Facility Thermistor Photographs – 2007 Site Inspection 

 
Vertical thermistor TA-1. 

 

 
Vertical thermistor TA-2. 

(App F03/1ra1126/70517-f-rpts-07) F-5  



CAM-M Tier II Soil Disposal Facility Thermistor Photographs – 2007 Site Inspection 

 
Vertical thermistor TA-3. 

 

 
Vertical thermistor TA-4. 

(App F03/1ra1126/70517-f-rpts-07) F-6  



 

Appendix F4 

Monitoring Well Development Records 

  

 



Site Name: CAM-M
Date of Sampling Event: 17-Aug-07 Time: 8:50
Names of Samplers: Ken Boldt

Landfill Name:
Monitoring Well ID: MW-10
Sample Number:
Condition of Well:

Measured Data
Well height above ground= 6.4
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 200
Depth to top of screen= 50 From ground surface

Depth to water surface (cm)= 151 Method: Interface meter
Static water level (cm)= 144.6 From ground surface
Depth to bottom (cm)= 160 Evidence of sludge or siltation: no

Depth of water (cm)= 9
Well volume of water (mL)= 176.71

Free product thickness (mm)= N/A Method: Interface meter

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 1
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 7.07
Conductivity (uS/cm)= 5060
Temperature (degC)= 2.2
n/a=not applicable
TOP = Top Of Pipe

Peristaltic Pump, LDPE tubing

Monitoring Well Observations (MW-10)

Development of Monitoring Wells (2007)

Good, no j-plug, bentonite swollen over TOP
CM-MW-10

Tier II Soil Disposal Facility

70517 - App F04 MW 11TierII-MonWellLog 2007-09-24.xls (MW-10) GARTNER LEE LIMITED



Site Name: CAM-M
Date of Sampling Event: 17-Aug-07 Time: 13:20
Names of Samplers: Ken Boldt

Landfill Name:
Monitoring Well ID: MW-11
Sample Number:
Condition of Well:

Measured Data
Well height above ground (cm)= 14
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 200
Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= 132.5 Method: Interface meter
Static water level (cm)= 118.5 From ground surface
Depth to bottom (cm)= 142.5 Evidence of sludge or siltation: no

Depth of water (cm)= 10
Well volume of water (mL)= 196.35

Free product thickness (mm)= N/A Method: Interface meter

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 1
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 7.25
Conductivity (uS/cm)= 3950
Temperature (degC)= 1.8
n/a=not applicable
TOP = Top Of Pipe

Peristaltic Pump, LDPE Tubing

Monitoring Well Observations (MW-11)

Development of Monitoring Wells (2007)

Tier II Soil Disposal Facility

CM-MW-11
Good, bentonite over TOP

70517 - App F04 MW 11TierII-MonWellLog 2007-09-24.xls (MW-11) GARTNER LEE LIMITED



Site Name: CAM-M
Date of Sampling Event: 17-Aug-07 Time: 10:50
Names of Samplers: Ken Boldt

Landfill Name:
Monitoring Well ID: MW-12
Sample Number:
Condition of Well:

Measured Data
Well height above ground= 12
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 200
Depth to top of screen= 50 From ground surface

Depth to water surface (cm)= 106 Method: Interface meter
Static water level (cm)= 94 From ground surface
Depth to bottom (cm)= 136 Evidence of sludge or siltation: no

Depth of water (cm)= 30
Well volume of water (mL)= 589.05

Free product thickness (mm)= N/A Method: Interface meter

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 2
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 7.09
Conductivity (uS/cm)= 3830
Temperature (degC)= 2
n/a=not applicable
TOP = Top Of Pipe

Peristaltic Pump, LDPE Tubing

Monitoring Well Observations (MW-12)

Development of Monitoring Wells (2007)

Good, Bentonite welled up to TOP

Tier II Soil Disposal Facility

CM-MW-12, CM-MW-15 (Duplicate)

70517 - App F04 MW 11TierII-MonWellLog 2007-09-24.xls (MW-12) GARTNER LEE LIMITED



Site Name: CAM-M
Date of Sampling Event: 17-Aug-07 Time: 10:00
Names of Samplers: Ken Boldt

Landfill Name:
Monitoring Well ID: MW-13
Sample Number:
Condition of Well:

Measured Data
Well height above ground= 5
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 200
Depth to top of screen= 50 From ground surface

Depth to water surface (cm)= 116 Method: Interface meter
Static water level (cm)= 111 From ground surface
Depth to bottom (cm)= 135 Evidence of sludge or siltation: no

Depth of water (cm)= 19
Well volume of water (mL)= 373.06

Free product thickness (mm)= N/A Method: Interface meter

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 2
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 7.66
Conductivity (uS/cm)= 2250
Temperature (degC)= 1.5
n/a=not applicable
TOP = Top Of Pipe

Peristaltic Pump, LDPE Tubing

Monitoring Well Observations (MW-13)

Development of Monitoring Wells (2007)

Tier II Soil Disposal Facility

CM-MW-13
Good, standing water and bentonite over TOP

70517 - App F04 MW 11TierII-MonWellLog 2007-09-24.xls (MW-13) GARTNER LEE LIMITED



 

Appendix F5 

Thermistor Data Tables 2007, 2006 & Maintenance Records 

  

 



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-M Thermistor Location Tier II Disposal Facility
Thermistor Number: TA1 Inclination Vertical
Install Date: 25-Sep-99 First Date Event 18-Aug-05 Last Date Event 17-Aug-07
Coordinates and Elevation N 12007 E 8994 Elev 43.8
Length of Cable (m) 7.5 Cable Lead Above Ground (m) 4.4 Nodal Points 7
Datalogger Serial # 21 - 807031 Cable Serial Number TS-7CNA#2
Code CAM-MTA1

Thermistor Inspection
Good Needs Maintenance

Casing

Cover

Data Logger

Cable

Beads

Battery Installation Date

Battery Levels Main Aux

Manual Ground Temperature Readings

Bead ohms Bead ohms

1 11740  

2 12160  

3 13480  

4 15170  

5 16440  

6 17600  

7 19010  

  

Observations and Proposed Maintenance

Temp. (ºC) Temp. (ºC)

-2.9

-0.1

-1.4

3.8

1.5

6.6

5.9

28-Aug-07

11.34 V 12.77 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 17-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007.xls (CAM-M TA1) GARTNER LEE LIMITED



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-M Thermistor Location Tier II Disposal Facility
Thermistor Number: TA2 Inclination Vertical
Install Date: 25-Sep-99 First Date Event 18-Aug-05 Last Date Event 17-Aug-07
Coordinates and Elevation N 12017 E 9037 Elev 43.4
Length of Cable (m) 7.5 Cable Lead Above Ground (m) 4.4 Nodal Points 7
Datalogger Serial # 22 - 807030 Cable Serial Number TS-7CNA#4
Code CAM-MTA2

Thermistor Inspection
Good Needs Maintenance

Casing

Cover

Data Logger

Cable

Beads

Battery Installation Date

Battery Levels Main Aux

Manual Ground Temperature Readings

Bead ohms Bead ohms

1 11580  

2 12470  

3 13830  

4 15390  

5 16770  

6 17850  

7 19010  

  

Observations and Proposed Maintenance

Temp. (ºC) Temp. (ºC)

-2.9

-0.5

-1.7

3.3

1.1

6.9

5.4

28-Aug-07

11.34 V 12.65 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 17-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-M TA2) GARTNER LEE LIMITED



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-M Thermistor Location Tier II Disposal Facility
Thermistor Number: TA3 Inclination Vertical
Install Date: 25-Sep-99 First Date Event 18-Aug-05 Last Date Event 17-Aug-07
Coordinates and Elevation N 12067 E 8985 Elev 43
Length of Cable (m) 7.5 Cable Lead Above Ground (m) 4.6 Nodal Points 7
Datalogger Serial # 23 - 807025 Cable Serial Number TS-7CNA#1
Code CAM-MTA3

Thermistor Inspection
Good Needs Maintenance

Casing

Cover

Data Logger

Cable

Beads

Battery Installation Date

Battery Levels Main Aux

Manual Ground Temperature Readings

Bead ohms Bead ohms

1 10140  

2 12550  

3 13730  

4 15750  

5 16990  

6 18140  

7 19300  

  

Observations and Proposed Maintenance

Temp. (ºC) Temp. (ºC)

-3.1

-0.7

-2.0

3.4

0.7

9.7

5.3

28-Aug-07

11.34 V 12.77 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 17-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-M TA3) GARTNER LEE LIMITED



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-M Thermistor Location Tier II Disposal Facility
Thermistor Number: TA4 Inclination Vertical
Install Date: 25-Sep-99 First Date Event 18-Aug-05 Last Date Event 17-Aug-07
Coordinates and Elevation N 12035 E 8954 Elev 44.2
Length of Cable (m) 7.5 Cable Lead Above Ground (m) 4.6 Nodal Points 7
Datalogger Serial # 24 - 807027 Cable Serial Number TS-7CNA#3
Code CAM-MTA4

Thermistor Inspection
Good Needs Maintenance

Casing

Cover

Data Logger

Cable

Beads

Battery Installation Date

Battery Levels Main Aux

Manual Ground Temperature Readings

Bead ohms Bead ohms

1 10080  

2 12350  

3 13310  

4 15270  

5 16580  

6 17580  

7 18530  

  

Observations and Proposed Maintenance

Temp. (ºC) Temp. (ºC)

-2.4

-0.3

-1.4

4.0

1.3

9.7

5.5

28-Aug-07

11.34 V 13.02 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 17-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-M TA4) GARTNER LEE LIMITED



 

Appendix F6 

Thermistor Graphs 2007 

  

 











 

Appendix F7 

Thermistor Graphs 2006 

  

 











 

Appendix F8 

Field Notes 

  

 

































 

Appendix G  

Laboratory Results 

 

(1ra0107/70517-f-rpts-08)   























































































































































































































































































































































































ADDITIONAL 17-SEP-07 17:56
ADDITIONAL 13-SEP-07 10:51
ADDITIONAL 13-SEP-07 00:03
 Please note that certain metals detection limits have been increased for some of the samples due to the interferences encountered
during the analysis. 

ANALYTICAL REPORT

Reported On:  24-SEP-07 10:26 AM

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU
REQUIRE ADDITIONAL SAMPLE STORAGE TIME.

Timothy Guy Crowther
General Manager, Vancouver

70517
ALSEQ07-487

Comments:  

Job Reference:  
Project P.O. #:  

Other Information:  

CAM-MLegal Site Desc:  
A018186CofC Numbers:  

1988 Triumph Street, Vancouver, BC V5L 1K5
Phone: +1 604 253 4188 Fax: +1 604 253 6700 www.alsglobal.com

A Campbell Brothers Limited Company

22-AUG-07Lab Work Order #:  L545880 Date Received:  

GARTNER LEE LTD.

300 TOWN CENTRE BOULVARD
SUITE 300
MARKHAM  ON  L3R 5Z6

ATTN:  KEN BOLDT

For any questions about this report please contact your Account Manager: 

NATASHA MARKOVIC-MIROVIC

Revision: 2

                            ____________________________________________  



24-SEP-07 10:23

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS LABORATORY GROUP  ANALYTICAL  REPORT

L545880 CONTD....

2PAGE of 12

SOIL

16-AUG-07 16-AUG-07 17-AUG-07 17-AUG-07 17-AUG-07

CM-14-1 CM-14-2 CM-15-1 CM-15-2 CM-16-1

L545880-3 L545880-4 L545880-5 L545880-6 L545880-7

% Moisture (%)

pH (pH)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Lead (Pb) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Benzene (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

Toluene (mg/kg)

meta- & para-Xylene (mg/kg)

ortho-Xylene (mg/kg)

Xylenes (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

F1-BTEX (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 2,4-Dichlorotoluene (SS) (%)

Surrogate: Fluorobenzene (SS) (%)

F1 (C6-C10) (mg/kg)

F2 (C10-C16) (mg/kg)

F3 (C16-C34) (mg/kg)

11 8.1 6.1 6.0 31

8.66 8.70 8.60 8.44 7.93

<10 <10 <10 <10 <10

2.61

<5.0

3.47

<5.0

1.53

<5.0

1.59

<5.0

3.57

<5.0

52.8 43.5 40.2 46.4 53.3

<0.50 <0.50 <0.50 <0.50 0.60

<0.50 <0.50 <0.50 <0.50 <0.50

21.9 18.3 8.5 9.3 22.5

6.4 5.9 2.5 2.7 6.2

12.5 11.0 5.7 6.0 13.9

<30 <30 <30 <30 <30

0.0717 0.0130 0.0072 0.0106 0.0376

<4.0 <4.0 <4.0 <4.0 <4.0

13.9 12.2 5.1 5.4 13.8

<4.0 <2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0 <2.0

<1.0 <1.0 <1.0 <1.0 <1.0

<5.0 <5.0 <5.0 <5.0 <5.0

28.8 25.1 13.9 14.8 29.4

22.6 18.2 9.4 9.3 29.5

<0.040 <0.040 <0.040 <0.040 <0.040

<0.050 <0.050 <0.050 <0.050 <0.050

<0.20 <0.20 <0.20 <0.20 <0.20

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.10 <0.10 <0.10 <0.10 <0.10

<100 <100 <100 <100 <100

<100 <100 <100 <100 <100

<10 <10 <10 <10 <10

97 98 97 101 96

95 90 96 98 79

99 98 92 100 92

<10 <10 <10 <10 <10

<5 <5 6 6 <5

11 27 38 34 28

Physical Tests

Metals

Non-Halogenated 
Volatiles

Extractable 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS LABORATORY GROUP  ANALYTICAL  REPORT

L545880 CONTD....

3PAGE of 12

SOIL

18-AUG-07 18-AUG-07

CM-17-1 CM-17-2

L545880-8 L545880-9

% Moisture (%)

pH (pH)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Cadmium (Cd) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Lead (Pb) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

Benzene (mg/kg)

Ethylbenzene (mg/kg)

Methyl t-butyl ether (MTBE) (mg/kg)

Styrene (mg/kg)

Toluene (mg/kg)

meta- & para-Xylene (mg/kg)

ortho-Xylene (mg/kg)

Xylenes (mg/kg)

Volatile Hydrocarbons (VH6-10) (mg/kg)

VPH (C6-C10) (mg/kg)

F1-BTEX (mg/kg)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 2,4-Dichlorotoluene (SS) (%)

Surrogate: Fluorobenzene (SS) (%)

F1 (C6-C10) (mg/kg)

F2 (C10-C16) (mg/kg)

F3 (C16-C34) (mg/kg)

10 8.7

8.42 8.35

<10 <10

3.39

<5.0

3.06

<5.0

60.4 76.9

<0.50 <0.50

<0.50 <0.50

16.5 16.2

4.5 4.4

11.9 12.7

<30 <30

0.0144 0.0155

<4.0 <4.0

10.0 9.9

<2.0 <2.0

<2.0 <2.0

<1.0 <1.0

<5.0 <5.0

21.6 20.7

13.2 12.5

<0.040 <0.040

<0.050 <0.050

<0.20 <0.20

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.10 <0.10

<100 <100

<100 <100

<10 <10

99 100

96 87

97 96

<10 <10

<5 <5

45 47

Physical Tests

Metals

Non-Halogenated 
Volatiles

Extractable 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS LABORATORY GROUP  ANALYTICAL  REPORT

L545880 CONTD....

4PAGE of 12

SOIL

16-AUG-07 16-AUG-07 17-AUG-07 17-AUG-07 17-AUG-07

CM-14-1 CM-14-2 CM-15-1 CM-15-2 CM-16-1

L545880-3 L545880-4 L545880-5 L545880-6 L545880-7

F4 (C34-C50) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: Hexatriacontane (%)

Chromatogram to baseline at nC50

PCB-1016 (mg/kg)

PCB-1221 (mg/kg)

PCB-1232 (mg/kg)

PCB-1242 (mg/kg)

PCB-1248 (mg/kg)

PCB-1254 (mg/kg)

PCB-1260 (mg/kg)

PCB-1262 (mg/kg)

PCB-1268 (mg/kg)

Total Polychlorinated Biphenyls (mg/kg)

<5 9 18 15 72

79 100 107 115 109

103 89 103 101 108

YES NO NO NO NO

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

Extractable 
Hydrocarbons

Polychlorinated 
Biphenyls
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS LABORATORY GROUP  ANALYTICAL  REPORT

L545880 CONTD....

5PAGE of 12

SOIL

18-AUG-07 18-AUG-07

CM-17-1 CM-17-2

L545880-8 L545880-9

F4 (C34-C50) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

Surrogate: Hexatriacontane (%)

Chromatogram to baseline at nC50

PCB-1016 (mg/kg)

PCB-1221 (mg/kg)

PCB-1232 (mg/kg)

PCB-1242 (mg/kg)

PCB-1248 (mg/kg)

PCB-1254 (mg/kg)

PCB-1260 (mg/kg)

PCB-1262 (mg/kg)

PCB-1268 (mg/kg)

Total Polychlorinated Biphenyls (mg/kg)

17 20

102 99

98 95

NO NO

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

<0.050 <0.050

Extractable 
Hydrocarbons

Polychlorinated 
Biphenyls
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS LABORATORY GROUP  ANALYTICAL  REPORT

L545880 CONTD....
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WATER

18-AUG-07 17-AUG-07

CM-MW-1 CM-MW-15

L545880-1 L545880-2

08:50 10:50

Hardness (as CaCO3) (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Benzene (mg/L)

Ethylbenzene (mg/L)

Methyl t-butyl ether (MTBE) (mg/L)

Styrene (mg/L)

Toluene (mg/L)

meta- & para-Xylene (mg/L)

ortho-Xylene (mg/L)

Xylenes (mg/L)

Volatile Hydrocarbons (VH6-10) (mg/L)

1120 1300

0.259 0.840

<0.0025 <0.0025

<0.0025 <0.0030

0.021 0.041

<0.0050 <0.0050

0.26 0.23

<0.000085 <0.000085

190 226

0.0272 0.220

0.0029 0.0074

<0.0050 0.0070

1.57 1.62

<0.0025 0.0036

0.038 0.030

158 179

0.135 0.252

<0.000020 <0.000020

0.0084 <0.0050

0.0615 0.175

24.4 24.5

<0.010 <0.0050

<0.00010 <0.00010

367 175

<0.0010 <0.0010

<0.0025 <0.0025

0.012 <0.010

0.0091 0.0231

<0.030 <0.030

0.082 0.088

<0.00050 <0.00050

<0.00050 <0.00050

<0.0010 <0.0010

<0.00050 <0.00050

<0.0010 <0.0010

<0.00050 <0.00050

<0.00050 <0.00050

<0.0010 <0.0010

<0.10 <0.10

Physical Tests

Total Metals

Non-Halogenated 
Volatiles
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

18-AUG-07 17-AUG-07

CM-MW-1 CM-MW-15

L545880-1 L545880-2

08:50 10:50

VPH (C6-C10) (mg/L)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 2,4-Dichlorotoluene (SS) (%)

Surrogate: Fluorobenzene (SS) (%)

TEH10-30 (mg/L)

Total Polychlorinated Biphenyls (mg/L)

<0.10 <0.10

98 96

106 107

93 97

<0.25 <0.25

<0.0010 <0.0010

Non-Halogenated 
Volatiles

Extractable 
Hydrocarbons
Polychlorinated 
Biphenyls



AS-CSR-HVAAS-VA

EPH-SF-FID-VA

ETL-TEH-CCME-ED

ETL-TVH,TEH-CCME-ED

Reference Information

As in Soil by HVAAS (CSR SALM)

EPH in Water by GCFID

CCME Total Extractable Hydrocarbons

CCME Total Hydrocarbons

Methods Listed (if applicable):

ALS Test Code Test Description

Soil

Water

Soil

Soil

RAMB Result Adjusted For Method Blank

Qualifiers for Individual Parameters Listed:

BCMELP CSR SALM Method 8

BCMOE EPH GCFID

CCME CWS-PHC Dec-2000 - Pub# 1310

CCME CWS-PHC Dec-2000 - Pub# 1310

Analytical Method Reference(Based On) 

Description Qualifier      

Matrix 

L545880-4

L545880-5

L545880-6

L545880-7

L545880-8

L545880-9

CM-14-2

CM-15-1

CM-15-2

CM-16-1

CM-17-1

CM-17-2

Samples with Qualifiers for Individual Parameters as listed above:

Client Sample ID Sample Number 

RAMB

RAMB

RAMB

RAMB

RAMB

RAMB

Qualifier

This analysis is carried out using procedures from CSR Analytical Method 8 "Strong Acid Leachable Metals (SALM) in Soil", BC Ministry of 
Environment, Lands and Parks, 26 June 2001, and procedures adapted from "Test Methods for Evaluating Solid Waste", SW-846 Method 3050B 
United States Environmental Protection Agency (EPA).  The sample is manually homogenized, dried at 60 degrees Celsius, sieved through a 2 mm 
(10 mesh) sieve, and a representative subsample of the dry material is weighed.  The sample is then digested at 90 degrees Celsius for 2 hours by 
block digester using a 1:1 ratio of concentrated nitric and hydrochloric acids. Instrumental analysis is by atomic absorption spectrophotometry (EPA 
Method 7000 series).

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available.  By design, elements bound in silicate structures are not normally dissolved by this procedure as they are not usually 
mobile in the environment.

This analysis is carried out in accordance with the British Columbia Ministry of Environment, Lands and Parks (BCMELP) Analytical Method for 
Contaminated Sites "Extractable Petroleum Hydrocarbons in Water by GC/FID" (Version 2.1, July 1999). The procedure involves extraction of the 
entire water sample with dichloromethane. The extract is then solvent exchanged to toluene and analysed by capillary column gas chromatography 
with flame ionization detection (GC/FID). EPH results include Polycyclic Aromatic Hydrocarbons (PAH) and are therefore not equivalent to Light and 
Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH).

Analytical methods used for analysis of CCME Petroleum Hydrocarbons have been validated and comply with the Reference Method for the CWS 
PHC.

Hydrocarbon results are expressed on a dry weight basis. 

In cases where results for both F4 and F4G are reported, the greater of the two results must be used in any application of the CWS PHC guidelines 
and the gravimetric heavy hydrocarbons cannot be added to the C6 to C50 hydrocarbons. 
In samples where BTEX and F1 were analyzed ,  F1-BTEX represents a value where the sum of Benzene, Toluene, Ethylbenzene and total Xylenes 
has been subtracted from F1.  

In samples where PAHs, F2 and F3 were analyzed, F2-Naphth represents the result where Naphthalene has been subtracted from F2.  F3-PAH 
represents a result where the sum of Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Dibenzo(a,h)anthracene, 
Fluoranthene, Indeno(1,2,3-cd)pyrene, Phenanthrene, and Pyrene has been subtracted from F3.

Unless otherwise qualified, the following quality control criteria have been met for the F1 hydrocarbon range:
1. All extraction and analysis holding times were met.
2. Instrument performance showing response factors for C6 and C10 within 30% of the response factor for toluene.
3. Linearity of gasoline response within 15% throughout the calibration range.

Unless otherwise qualified, the following quality control criteria have been met for the F2-F4 hydrocarbon ranges:
1. All extraction and analysis holding times were met.
2. Instrument performance showing C10, C16 and C34 response factors within 10% of their average.

24-SEP-07 10:23
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F1-BTX-CALC-VA

F1-MET-PT-FID-VA

HARDNESS-CALC-VA

HG-CCME-CVAFS-VA

HG-TOT-CCME-CVAFS-
VA

MET-CSR-FULL-ICP-VA

MET-TOT-CCME-ICP-VA

Reference Information

F1-Total BTX

CCME by Purge and Trap with GCMS

Hardness

CVAFS Hg in Soil (CCME)

Total Mercury in Water by CVAFS (CCME)

Metals in Soil by ICPOES (CSR SALM)

Total Metals in Water by ICPOES (CCME)

Methods Listed (if applicable):

ALS Test Code Test Description

Soil

Soil

Water

Soil

Water

Soil

Water

CCME CWS PHC TIER 1 (2001)

EPA 8260B & 524.2

APHA 2340B

CCME

EPA 245.7

BCMELP CSR SALM METHOD 8

EPA SW-846 3005A/6010B

Analytical Method Reference(Based On) Matrix 

3. Instrument performance showing the C50 response factor within 30% of the average of the C10, C16 and C34 response factors.
4. Linearity of diesel or motor oil response within 15% throughout the calibration range.

Petroleum Hydrocarbons in Sediment/Soil (Canada-Wide Standard) This analysis is carried out in accordance with the "Reference Method for the 
Canada-Wide Standard for Petroleum Hydrocarbons in Soil - Tier 1 Method, Canadian Council of Ministers of the Environment, December 2000." The
various extraction fractions are analysed as follows: 

CWS Fractions 1 and 1-BTEX:
This procedure involves the extraction of a subsample of the sediment/soil with methanol.  Aliquots of the methanol extract are then analysed by 
capillary column gas chromatography with flame-ionization detection (GC/FID) for CWS Fraction 1, and by capillary column gas chromatography with 
mass spectrometric detection (GC/MS) for the BTEX compounds.

Reported results may include any or all of the following:
CWS Fraction 1 (C6-10): sum of all petroleum hydrocarbon compounds that elute between nC6 and nC10 obtained by GC/FID analysis CWS Fraction
1-BTEX:CWS Fraction 1 (C6-10), minus BTEX compounds

Volatile Organic Compounds (VOC) are extracted from sediment or soil with methanol, following a procedure from the British Columbia Ministry of 
Water Land and Air Protection (BCWLAP) Analytical Method for Contaminated Sites "Volatile Hydrocarbons in Solids by GC/FID" (Version 2.1 July 
1999). Aliquots of the extract are analyzed by direct injection capillary column gas chromatography with mass spectrometric detection (GC/MS), using
procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Method 8260B, published by the United States Environmental 
Protection Agency (EPA).

Hardness is calculated from Calcium and Magnesium concentrations, and is expressed as calcium carbonate equivalents.

This analysis is carried out using procedures from CSR Analytical Method 8 "Strong Acid Leachable Metals (SALM) in Soil", BC Ministry of 
Environment, Lands and Parks, 26 June 2001, and procedures adapted from "Test Methods for Evaluating Solid Waste", SW-846 Method 3050B 
United States Environmental Protection Agency (EPA).  The sample is manually homogenized, dried at 60 degrees Celsius, sieved through a 2 mm 
(10 mesh) sieve, and a representative subsample of the dry material is weighed.  The sample is then digested at 90 degrees Celsius for 2 hours by 
block digester using a 1:1 ratio of concentrated nitric and hydrochloric acids. Instrumental analysis is by atomic fluorescence spectrophotometry (EPA
Method 7000 series).

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available.  By design, elements bound in silicate structures are not normally dissolved by this procedure as they are not usually 
mobile in the environment.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedure involves a cold-oxidation of the acidified sample using bromine monochloride prior to 
reduction of the sample with stannous chloride.  Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry (EPA Method 245.7).

This analysis is carried out using procedures from CSR Analytical Method 8 "Strong Acid Leachable Metals (SALM) in Soil", BC Ministry of 
Environment, Lands and Parks, 26 June 2001, and procedures adapted from "Test Methods for Evaluating Solid Waste", SW-846 Method 3050B 
United States Environmental Protection Agency (EPA).  The sample is manually homogenized, dried at 60 degrees Celsius, sieved through a 2 mm 
(10 mesh) sieve, and a representative subsample of the dry material is weighed.  The sample is then digested at 90 degrees Celsius for 2 hours by 
block digester using a 1:1 ratio of concentrated nitric and hydrochloric acids. Instrumental analysis is by inductively coupled plasma - optical emission 
spectrophotometry (EPA Method 6010B).

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available.  By design, elements bound in silicate structures are not normally dissolved by this procedure as they are not usually 
mobile in the environment.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or
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MET-TOT-CCME-MS-VA

PCB-SE-ECD-VA

PCB-SF-ECD-VA

PH-1:2-VA

PREP-MOISTURE-ED

TL-CSR-MS-VA

VH-MET-DI-FID-VA

VH-PT-FID-VA

VOC7-MET-PT-MS-VA

Reference Information

Total Metals in Water by ICPMS (CCME)

PCB by Extraction with GCECD

PCB by Extraction with GCECD

CSR pH by 1:2 Water Leach

% Moisture

ICPMS Tl in Soil by CSR SALM

CSR VH by MeOH with DI GCFID

VH by Purge Trap GCFID

BTEX by MeOH with Purge and Trap GCMS

Methods Listed (if applicable):

ALS Test Code Test Description

Water

Soil

Water

Soil

Soil

Soil

Soil

Water

Soil

EPA SW-846 3005A/6020A

EPA 3630/8082  GCECD

EPA 3510/8082 Liq-Liq GCECD

BC WLAP METHOD: PH, ELECTROMETRIC, SOIL

Oven dry 105C-Gravimetric

BCMELP CSR SALM Method 8

BCMELP CSR Analytical Method 2

EPA 8260b, BCMELP CSR Method

EPA 8260B & 524.2

Analytical Method Reference(Based On) Matrix 

microwave oven, or filtration (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA
Method 6010B).

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or
microwave oven, or filtration (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - mass spectrometry (EPA Method 
6020A).

This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3500, 3620, 3630, 3660, 
3665 & 8082, published by the United States Environmental Protection Agency (EPA).  The procedure involves a solid-liquid extraction of a 
subsample of the sediment/soil using a mixture of hexane and acetone.  Water is added to the extract and the resulting hexane extract undergoes one
or more of the following clean-up procedures (if required): florisil clean-up, silica gel clean-up, sulphur clean-up and/or sulphuric acid clean-up.  The 
final extract is analysed by capillary column gas chromatography with electron capture detection (GC/ECD).

This analysis is carried out using procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Methods 3510, 3620, 3660, 3665 & 
8082, published by the United States Environmental Protection Agency (EPA). The procedure involves a liquid-liquid extraction of the entire water 
sample using dichloromethane. The extract is then solvent exchanged to hexane followed by one or more of the following clean-up procedures (if 
required): florisil clean-up, sulphur clean-up and/or sulphuric acid clean-up.  The final extract is analysed by capillary column gas chromatography with
electron capture detection (GC/ECD).

This analysis is carried out in accordance with procedures described in the BC WLAP method: pH, Electrometric, Soil and Sediment.  The procedure 
involves mixing the dried (at <60°C) and seived (10 mesh/2mm) sample with deionized/distilled water at a 1:2 ratio of sediment to water.  The pH of 
the solution is then measured using a standard pH probe.

This analysis is carried out using procedures from CSR Analytical Method 8 "Strong Acid Leachable Metals (SALM) in Soil", BC Ministry of 
Environment, Lands and Parks, 26 June 2001, and procedures adapted from "Test Methods for Evaluating Solid Waste", SW-846 Method 3050B 
United States Environmental Protection Agency (EPA).  The sample is manually homogenized, dried at 60 degrees Celsius, sieved through a 2 mm 
(10 mesh) sieve, and a representative subsample of the dry material is weighed.  The sample is then digested at 90 degrees Celsius for 2 hours by 
either hotplate or block digester using a 1:1 ratio of concentrated nitric and hydrochloric acids. Instrumental analysis is by inductively coupled plasma -
mass spectrometry (EPA Method 6020A).

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available.  By design, elements bound in silicate structures are not normally dissolved by this procedure as they are not usually 
mobile in the environment.

This analysis involves the extraction of a subsample of the sediment/soil with methanol. Aliquots of the methanol extract are then analyzed for Volatile
Hydrocarbons (VH) by capillary column gas chromatography with flame-ionization detection (GC/FID). The methanol extraction and VH analysis are 
carried out in accordance with the British Columbia Ministry of Environment, Lands and Parks (BCMELP) Analytical Method for Contaminated Sites 
"Volatile Hydrocarbons in Solids by GC/FID" (Version 2.1 July 1999).

This procedure involves the purge and trap extraction of the sample prior to analysis for Volatile Hydrocarbons (VH) by capillary column gas 
chromatography with flame-ionization detection (GC/FID). The VH analysis is carried out in accordance with the British Columbia Ministry of 
Environment, Lands and Parks (BCMELP) Analytical Method for Contaminated Sites "Volatile Hydrocarbons in Water by GC/FID" (Version 2.1, July 
1999).

Volatile Organic Compounds (VOC) are extracted from sediment or soil with methanol, following a procedure from the British Columbia Ministry of 
Water Land and Air Protection (BCWLAP) Analytical Method for Contaminated Sites "Volatile Hydrocarbons in Solids by GC/FID" (Version 2.1 July 
1999). Aliquots of the extract are analyzed by direct injection capillary column gas chromatography with mass spectrometric detection (GC/MS), using
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VOC7-PT-MS-VA

VPH-CALC-VA

VPH-CALC-VA

XYLENES-CALC-VA

XYLENES-CALC-VA

Reference Information

BTEX by Purge Trap GCMS

BC MOE Laboratory Manual (2005)

BC MOE Laboratory Manual (2005)

CSR VOC7 by MeOH with DI GCMS

CSR VOC7 by MeOH with DI GCMS

Methods Listed (if applicable):

ALS Test Code Test Description

Water

Water

Soil

Water

Soil

EPA 8260b, BCMELP CSR Method

BC MOE LABORATORY MANUAL (2005)

BC MOE LABORATORY MANUAL (2005)

CALCULATION

EPA 8260B & 524.2

Analytical Method Reference(Based On) 

** Laboratory Methods employed follow in-house procedures, which are generally based on nationally or internationally accepted methodologies.
The last two letters of the above ALS Test Code column indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Matrix 

Laboratory Definition Code Laboratory Location Laboratory Definition Code Laboratory Location

ED VAALS LABORATORY GROUP - 
EDMONTON, ALBERTA, CANADA

ALS LABORATORY GROUP - 
VANCOUVER, BC, CANADA

procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846, Method 8260B, published by the United States Environmental 
Protection Agency (EPA). Surrogate recoveries may not be reported in cases where interferences from the sample matrix prevent accurate 
quantitation.

This procedure involves the purge and trap extraction of the sample prior to analysis for specific Volatile Organic Compounds (VOC) by capillary 
column gas chromatography with mass spectrometric detection (GC/MS). The VOC analysis is carried out using procedures adapted from "Test 
Methods for Evaluating Solid Waste" SW-846, Method 8260, published by the United States Environmental Protection Agency (EPA). Note: For 
chlorinated waters certain conditions may cause the formation of trihalomethanes after sample collection. Appropriate chemical treatment of 
chlorinated waters will prevent trihalomethane formation in the samples. Surrogate recoveries may not be reported in cases where interferences from 
the sample matrix prevent accurate quantitation.

These results are determined according to the British Columbia Ministry of Environment, Lands, and Parks Analytical Method for Contaminated Sites 
"Calculation of Volatile Petroleum Hydrocarbons in Solids or Water" (Version 2.1, July 20, 1999). According to this method, the concentrations of 
specific Monocyclic Aromatic Hydrocarbons (Benzene, Toluene, Ethylbenzene, Xylenes and Styrene) are subtracted from the collective concentration 
of Volatile Hydrocarbons (VH) that elute between n-hexane (nC6) and n-decane (nC10). Analysis of Volatile Hydrocarbons adheres to all prescribed 
elements of BCMELP method "Volatile Hydrocarbons in Solids by GC/FID" (Version 2.1, July 20, 1999).

These results are determined according to the British Columbia Ministry of Environment, Lands, and Parks Analytical Method for Contaminated Sites 
"Calculation of Volatile Petroleum Hydrocarbons in Solids or Water" (Version 2.1, July 20, 1999). According to this method, the concentrations of 
specific Monocyclic Aromatic Hydrocarbons (Benzene, Toluene, Ethylbenzene, Xylenes and Styrene) are subtracted from the collective concentration 
of Volatile Hydrocarbons (VH) that elute between n-hexane (nC6) and n-decane (nC10). Analysis of Volatile Hydrocarbons adheres to all prescribed 
elements of BCMELP method "Volatile Hydrocarbons in Solids by GC/FID" (Version 2.1, July 20, 1999).

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

L545880 CONTD....
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Reference Information

Methods Listed (if applicable):

ALS Test Code Test Description Analytical Method Reference(Based On) Matrix 

GLOSSARY OF REPORT TERMS
Surr - A surrogate is an organic compound that is similar to the target analyte(s) in chemical composition and behavior but not normally detected in 
enviromental samples. Prior to sample processing, samples are fortified with one or more surrogate compounds.
The reported surrogate recovery value provides a measure of method efficiency. 
mg/kg (units) - unit of concentration based on mass, parts per million
mg/L (units) - unit of concentration based on volume, parts per million
N/A - Result not available. Refer to qualifier code and definition for explanation

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Although test results are generated under strict QA/QC protocols, any unsigned test reports, faxes, or emails are considered preliminary.

ALS Laboratory Group has an extensive QA/QC program where all analytical data reported is analyzed using approved referenced procedures followed by 
checks and reviews by senior managers and quality assurance personnel. However, since the results are obtained from chemical measurements and thus 
cannot be guaranteed, ALS Laboratory Group assumes no liability for the use or interpretation of the results.
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Client ID: CM-14-1

Sample ID: L545880-3 4
Injection Date: 9/5/07 2:12:53 PM
Instrument: 6890

Total Extractable Hydrocarbons
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C10 C16 C34 C50

Boiling Point Distribution Range of Petroleum Based Fuel Products

Adapted from: Drews, A.W., ED. Manual on Hydrocarbon Analysis, 4th ed.; American
Society for Testing and Materials: Philadelphia, PA., 1989: p XVIII





 

Appendix H  

QA / QC 

 

(1ra0107/70517-f-rpts-08)   



Table H1.      Soil QA/QC

TPH C6-C34 C6-C10 C10-C16 C16-C34
(m) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

CM-MW-4-1 MW-4 0.1 Cantest 2.8 < 0.2 19 8 12 6.2 < 0.01 16 26 < 20 < 0.03
CM-14-1* MW-4 0.1 Cantest 2.7 < 0.2 17 7 13 6 < 0.01 15 22 < 20 - - - < 0.03
CM-14-1* MW-4 0.1 ALS 2.61 < 0.50 21.9 6.4 12.5 < 30 0.0717 13.9 22.6 11 <10 <5 11 < 0.050

Average 2.70 - 19.30 7.13 12.50 - - 14.97 23.53 - - - - -
RSD 3.5% - 12.8% 11.3% 4.0% - - 7.0% 9.2% - - - - -

CM-MW-4-2 MW-4 0.5 Cantest 3 < 0.2 17 7 11 5.3 < 0.01 15 20 < 20 < 0.03
CM-14-2* MW-4 0.5 Cantest 3 < 0.2 15 6 11 5.2 < 0.01 13 22 < 20 - - - < 0.03
CM-14-2* MW-4 0.5 ALS 3.47 < 0.50 18.3 5.9 11 < 30 0.013 12.2 18.2 27 <10 <5 27 < 0.050

Average 3.16 - 16.77 6.30 11.00 - - 13.40 20.07 - - - - -
RSD 8.6% - 9.9% 9.7% 0.0% - - 10.8% 9.5% - - - - -

CM-MW-10-1 MW-10 0.1 Cantest 1.6 < 0.2 7 3 7 3.3 < 0.01 6 9 < 20 < 0.03
CM-15-1* MW-10 0.1 Cantest 1.6 < 0.2 8 3 7 3.5 < 0.01 6 9 < 20 - - - < 0.03
CM-15-1* MW-10 0.1 ALS 1.53 < 0.50 8.5 2.5 5.7 < 30 0.0072 5.1 9.4 44 <10 6 38 < 0.050

Average 1.58 - 7.83 2.83 6.57 - - 5.70 9.13 - - - - -
RSD 2.6% - 9.8% 10.2% 11.4% - - 9.1% 2.5% - - - - -

CM-MW-10-2 MW-10 0.5 Cantest 1.6 < 0.2 8 3 6 3.4 < 0.01 7 9 < 20 < 0.03
CM-15-2* MW-10 0.5 Cantest 1.6 < 0.2 8 3 6 3.5 < 0.01 6 9 24 < 5 < 80 < 250 < 0.03
CM-15-2* MW-10 0.5 ALS 1.59 < 0.50 9.3 2.7 6 < 30 0.0106 5.4 9.3 40 <10 6 34 < 0.050

Average 1.60 - 8.43 2.90 6.00 - - 6.13 9.10 - - - - -
RSD 0.4% - 8.9% 6.0% 0.0% - - 13.2% 1.9% - - - - -

CM-12-1 CM-12 0.1 Cantest 4.5 < 0.2 17 8 15 10.6 0.02 16 23 23 < 5 < 80 < 250 < 0.03
CM-16-1* CM-12 0.1 Cantest 4.3 < 0.2 13 10 17 10.8 0.01 19 11 < 20 - - - < 0.03
CM-16-1* CM-12 0.1 ALS 3.57 < 0.50 22.5 6.2 13.9 < 30 0.0376 13.8 29.5 28 <10 <5 28 < 0.050

Average 4.12 - 17.50 8.07 15.30 - 0.02 16.27 21.17 - - - - -
RSD 11.9% - 27.3% 23.6% 10.3% - 62.0% 16.0% 44.3% - - - - -

CM-MW-14-1 MW-14 0.1 Cantest 3.6 < 0.2 16 7 13 6.1 < 0.01 15 19 < 20 < 0.03
CM-17-1* MW-14 0.1 Cantest 3.5 < 0.2 12 6 11 6 0.01 12 13 < 20 - - - < 0.03
CM-17-1* MW-14 0.1 ALS 3.39 < 0.50 16.5 4.5 11.9 < 30 0.0144 10 13.2 45 <10 <5 45 < 0.050

Average 3.50 - 14.83 5.83 11.97 - - 12.33 15.07 - - - - -
RSD 3.0% - 16.6% 21.6% 8.4% - - 20.4% 22.6% - - - - -

CM-MW-14-2 MW-14 0.5 Cantest 3 < 0.2 13 5 12 7.4 < 0.01 12 15 < 20 < 0.03
CM-17-2* MW-14 0.5 Cantest 2.8 < 0.2 11 4 11 6.6 0.01 11 18 < 20 - - - < 0.03
CM-17-2* MW-14 0.5 ALS 3.06 < 0.50 16.2 4.4 12.7 < 30 0.0155 9.9 12.5 47 <10 <5 47 < 0.050

Average 2.95 - 13.40 4.47 11.90 - - 10.97 15.17 - - - - -
RSD 4.6% - 19.6% 11.3% 7.2% - - 9.6% 18.2% - - - - -

Notes: Relative Standard Deviation (RSDs) calculated by dividing the standard deviation of the comparitive set by the average.
* Denotes duplicate sample. (Further information located in Table 1 of main report)
- Denotes "not calcuable"

xx% Exceeds QA/QC goal of 20% for inorganics or 30% for organics.

ArsenicSample Ident. Sample Location Depth Laboratory Cadmium CobaltChromium Copper
Petroleum Hydrocarbons PCB Total 

AroclorsLead Mercury Nickel Zinc
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Table H2.      Water QA/QC

TPH C6-C34 C6-C10 C10-C16 C16-C34
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

CM-MW-12 MW-12 Cantest 0.0011 0.00015 0.190 0.0075 0.0062 0.0003 < 0.00002 0.269 0.100 < 0.1 < 0.0004
CM-MW-15* MW-12 Cantest 0.0013 0.00007 0.141 0.0050 0.0049 0.0031 < 0.00002 0.079 0.063 < 0.1 < 0.0004
CM-MW-15* MW-12 ALS < 0.0030 < 0.000085 0.220 0.0074 0.0070 0.0036 < 0.00002 0.175 0.088 < 0.25 < 0.0010

Average - - 0.18367 0.0066 0.006033 0.002333 - 0.1743 0.0837 - - - - -
RSD - - 22% 21% 18% 76% - 54% 23% - - - - -

CM-MW-1 MW-1 Cantest 0.0012 0.00009 0.02 0.0039 0.0081 0.0005 < 0.00002 0.067 0.15 < 0.1 < 0.0004
CM-MW-16* MW-1 Cantest 0.0011 < 0.00004 0.0084 0.0027 0.0037 < 0.0002 < 0.00002 0.044 0.044 < 0.1 < 0.0004
CM-MW-1* MW-1 ALS < 0.0025 < 0.000085 0.0272 0.0029 < 0.0050 < 0.0025 < 0.00002 0.0615 0.082 < 0.25 < 0.0010

Average - - 0.01853 0.003167 - - - 0.0575 0.092 - - - - -
RSD - - 51% 20% - - - 21% 58% - - - - -

Notes: Relative Standard Deviation (RSDs) calculated by dividing the standard deviation of the comparitive set by the average.
* Denotes duplicate sample. (Further information located in Table 1 of main report)
- Denotes "not calcuable"

xx% Exceeds QA/QC goal of 20% for inorganics or 30% for organics.

Sample Ident. Sample Location Laboratory Arsenic Cadmium CobaltChromium
Petroleum Hydrocarbons PCB Total 

Aroclors
Copper Lead Mercury Nickel Zinc
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