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January 31, 2008 
 
 
Mr. Thuc Nyugen 
Defence Construction Canada 
Constitution Square, Suite 1720 
350 Albert Street 
Ottawa, ON  K1A 0K3 
 
Dear Mr. Nyugen: 
 
Re: GLL 70-516 – Final Report for the 2007 Collection of Landfill Monitoring Data at the 

CAM-2 Dew Line Site, Gladman Point, Nunavut 
 
We are pleased to submit eight printed copies of the 2007 Final Report on the Collection of 
Landfill Monitoring Data at the CAM-2 Dew Line Site at Gladman Point, Nunavut.  The report was 
previously submitted in draft for review and comments received have been incorporated into this 
final report.  This report documents the data collected from the Gartner Lee Limited site visit to 
the CAM-2 Site on August 24 - 27, 2007.  In addition to the hard copy reports, there are also 
attached to the report, three digital data discs that contain: 
 

� All numeric data files including analytical results, thermistor data and 
associated graphs submitted in MS Excel 2000; 

� All text files submitted in MS Word 2000; 

� All drawings submitted in AutoCAD Version 2008; 

� All photographic records of the geotechnical inspection submitted in digital 
format and in hardcopy in the location specific report as well; 

� 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; 

� All photographic records of the condition of the thermistor casings along with 
maintenance report forms; 

� 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 

� All field notes have been attached to each specific landfill investigation 
report. 
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Visual inspections were conducted at the following landfills:  Tier II, Non Hazardous Waste 
(NHW), Station and West.  Both the Station and West landfills appear stable and show no 
indication of slope movement or significantly degraded cover condition.  Thin tension cracks, 
typically on the order of 1mm to 5mm width, were observed around the crest and perimeter of 
both the Tier II and NHW landfills.  In all instances, the cracks were roughly parallel to the toe of 
slope and in multiple locations there were several roughly parallel sets of cracks between the toe 
of slope and crest.  The cracks suggest minor slope movement, however, the landfill slopes 
appear to be stable and are not in imminent danger of large-scale movement.  From the visual 
analysis during the site visit, there does not appear to be any significant erosion or cover issues 
that require immediate attention or that would be expected to lead to degraded cover 
performance in the near term.  No immediate action is warranted.  The tension cracks have been 
documented in detail to facilitate ongoing monitoring. 
 
Soil samples were collected at two depths from each of the 4 test pits.  Sample results are 
located within each site report.  DCC should compare the laboratory results to their internal DEW 
Line Site Guidelines to confirm whether the analytical results are in compliance. 
 
All four of the wells sampled contained sufficient water for analysis.  A full suite of groundwater 
samples were collected from wells MW-1, MW-2, MW-3 and MW-4 at the Tier II Soil Disposal 
Facility.  Sample results are located within each site report.  DCC should compare the laboratory 
results to their internal DEW Line Site Guidelines to confirm whether the analytical results are in 
compliance. 
 
All four of the thermistors located at the Tier II Soil Disposal Facility were downloaded 
successfully. The batteries were also replaced, and data loggers reset in accordance with the 
instructions provided by other consultants representing DCC.   
 
We trust this report meets your requirements and appreciate the opportunity to assist DCC with 
this interesting assignment.  If you have any questions or comments concerning this report please 
do not hesitate to call. 
 
Yours very truly, 
GARTNER LEE LIMITED 
 
(original signed and stamped) 
 
Darrin C. Johnson, M.Sc., P.Eng. 
Senior Geotechnical Engineer and Project Manager 

DCJ/pc 
Attach. 
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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-2 Gladman Point Site in the Nunavut Settlement Area for 2007.  
This report will provide the procedures and the results for interpretation of the monitoring 
completed in 2007. 
 
 
 

2. Background 

The CAM-2 Gladman Point DEW Line site is located on the south side of King William Island, at 
68º 40’ north latitude and 97º 49’ west longitude. The site is located approximately 75 kilometres 
west of Gjoa Haven and 300 kilometres east of Cambridge Bay.   
 
CAM-2 was converted to a Short Range Radar (SRR) site in the early 1990s. The environmental 
cleanup and demolition of facilities not required for the operation of the SRR site commenced in 
2003 and was completed during the summer of 2005. The cleanup includes the closure and 
remediation of four existing landfills as well as the construction of a landfill for the disposal of non-
hazardous wastes generated from demolition, and collection of site debris. A DCC Tier II soil 
disposal facility has been constructed at this site. These landfills, as shown on the overall site plan, 
Figure 1, include: 
 

1. Station Area Landfill; 

2. West Landfill – North; 

3. West Landfill – South; 

4. Airstrip Landfill (completely excavated, no monitoring required); 

5. DCC Tier II Soil Disposal Facility; and 

6. Non-Hazardous Waste Landfill. 

 
Access to the landfills was gained through on-site roads by way of ATV.  The baseline monitoring 
of the landfills commenced in 2006.  Gartner Lee understands that monitoring is to occur every 
year until 2008, after which, monitoring frequency at this site will decrease. 
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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 landfill from a geotechnical and environmental perspective.  The Landfill 
Monitoring Plan, as described in the Terms of Reference, 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 of and within the main body of the landfill.  
 
 
2.2 2007 Monitoring Event 

Between August 24, and 27, 2007 Gartner Lee attended the CAM-2 DEW Line site to conduct field 
data collection.  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 

PIN-3 Lady Franklin Point 
Station Area Landfill √    
West Landfill – North √    
West Landfill – South  √    
DCC Tier II Disposal Facility √ √ √ √ 
Non-hazardous Waste Facility √    

 
 
At each of the landfill locations mentioned above, a field inspection was conducted to observe 
whether there were any visual signs of impact (such as seepage or stressed vegetation caused by 
the landfill) and for physical stability.  Photographic records of the landfill were taken to show the 
condition of the landfill and any area of concern that was observed.  The observations and the 
photographic record for each of the landfills is discussed individually in the Site reports presented 
in Appendices A through D. 
 
Soil sampling, and groundwater sampling were only conducted at DCC Tier II Soil Disposal Facility 
for 2007.  Generally, soil samples were collected at depths of 0.1m and approximately 0.4 - 0.5m, 
although there were some variations in sample depths dependent on the ground conditions.  The 
soil samples were analyzed for Polychlorinated Biphenyls (PCBs) analyzed as Total Aroclors, total 
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petroleum hydrocarbons (TPHs) as defined by the Canadian Council of Ministers of the 
Environment  (CCME) Canada Wide Standards (CWS) Fraction 1 to Fraction 3, and inorganic 
elements analyzed for total metals using low level detection limits.  The analytical results of these 
samples are discussed in the Site report presented in Appendix C. 
 
Groundwater elevations were measured at each observation well for the DCC Tier II Soil Disposal 
Facility in 2007.  The monitoring conditions and field measurements were documented and 
collected at each monitoring well.  The field measurements included the following: presence and 
thickness of free product (if applicable), depth to bottom of well, stick up height and visual 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.  Similar to the soil sampling program, 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 
had been purged and the field chemistry measurements had stabilized.  Field chemistry 
measurements were taken at monitoring wells using a flow through cell and a digital probe 
measuring for temperature, pH, and conductivity.  Further discussion regarding the field 
measurements, the field chemistry and the analytical results are discussed in the Site reports 
presented in Appendix C.  The well development records and well condition records are appended 
to the relevant section in Appendix C. 
 
Thermal Monitoring was conducted at the DCC Tier II Soil Disposal Facility in 2007.  The data was 
downloaded from the system using the Lakewoods Systems Ltd. software.  The information 
downloaded is further discussed in the individual Site Report presented in Appendix C. 
 
 
 

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 Station Area Landfill; 
Appendix B West Landfill – North and South; 
Appendix C DCC Tier II Soil Disposal Facility; and 
Appendix D Non-Hazardous Waste Landfill. 

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

For the soil and groundwater samples collected, a blind duplicate was collected at a frequency of 
approximately 1 in 10 samples collected.  Tables used for the calculation of RSDs are located in 
Appendix F. 
 
A total of one (1) blind duplicate soil sample and one (1) blind duplicate groundwater sample were 
collected for submission.  All duplicate samples were submitted to both ALS Environmental and 
Cantest Ltd. for analysis. As well, a duplicate soil sample was sent to the Environmental Services 
Group for archival purposes. No blank groundwater sample was collected in the 2007 sampling 
event. The soil and water samples submitted and the corresponding sample locations are 
documented in Table 2. 
 
 

Table 2. Blind Duplicates 

Sample 
Identification 

Duplicate of 
Sample 

Sample 
Location 

Depth 

(m) 

Matrix 

(soil/water) 
Landfill 

C2-MW-5-2 C2-MW-4-2 MW-4 0.5 Soil Tier II 
C2-MW-5 C2-MW-4 MW-4 - Water Tier II 

 
 
Each soil sample was analyzed for 14 parameters yielding a total of 14 sets of numbers to be 
calculated for relative standard deviation (RSD).  Of the fourteen (14) RSDs calculated, ten (10) 
returned a value of “n/a” due to one or more concentrations being below the detection limit.  Three 
(3) sets returned an acceptable RSD of below 20% for inorganics.  One (1) set returned an 
unacceptable RSD of above 20% for zinc. 
 
The duplicate soil sample collected at 0.5m depth at MW-4 returned an RSD value of 25% for zinc.  
The soil at this location ranged from clayey silt with a high organics content at the surface to a silty 
sand with gravel at depth.  A small change in soil matrix within a sample set can cause there to be 
error in the returned value. 
 
Each water sample was analyzed for 11 parameters yielding a total of 11 sets of numbers to be 
calculated for RSD.  Of the eleven (11) RSDs calculated, nine (9) returned a value of “n/a” due to 
one or more concentrations being below the detection limit and two (2) RSDs returned a value 
above the acceptable RSD goal of 20% for inorganics and 30% for organics. 
 
The duplicate water sample from MW-4 returned an RSD value of 46.2% for Chromium and 118.2% 
for Zinc.  At least one of the Chromium concentrations measured was within three times the method 
detection limit of 0.005 mg/L and as such a higher RSD value is expected.  All of the samples 
collected at MW-4 were re-analyzed for zinc to rule out analytical error however the results did not 
differ from the original testing.  The suspected cause for the poor duplication is that the samples were 

(2ra0131/70516/f-rpts-08) 5  



The Collection of Landfill Monitoring Data at the CAM-2 Gladman Point – 2007 FINAL Report 

 

 

not filtered in the field and were analyzed for total metals.  Differences in suspended particles and 
sediment from one sample to the next can cause a large variation in the quantity of total metals in a 
water sample.   Adjustments such as movement of the sample tubing within the well during sampling 
can result in different amounts of particles and sediments being collected in a given sample, and 
therefore can have a large influence on the results of total metals testing. 
 
 
 

5. Conclusions 

Visual inspections were conducted at the following landfills:  Tier II, Non Hazardous Waste (NHW), 
Station and West.  Both the Station and West landfills appear stable and show no indication of slope 
movement or significantly degraded cover condition.  Thin tension cracks, typically on the order of 
1mm to 5mm width, were observed around the crest and perimeter of both the Tier II and NHW 
landfills.  In all instances, the cracks were roughly parallel to the toe of slope and in multiple locations 
there were several roughly parallel sets of cracks between the toe of slope and crest.  The cracks 
suggest minor slope movement, however, the landfill slopes appear to be stable and are not in 
imminent danger of large-scale movement.  From the visual analysis during the site visit, there does 
not appear to be any significant erosion or cover issues that require immediate attention or that would 
be expected to lead to degraded cover performance in the near term.  No immediate action is 
warranted.  The tension cracks have been documented in detail to facilitate ongoing monitoring. 
 
Soil samples were collected at the designated locations in 2007.  Two samples were collected at 
the each location.  Minor concentrations of detectable hydrocarbons were noted in one test pit at 
the DCC Tier II Disposal Facility.  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.   
 
In 2007, groundwater samples were collected from all four of the monitoring wells at the DCC Tier 
II Disposal Facility.  The mid-August timing of the sampling appears to have occurred during 
maximum thaw.  All four monitoring wells returned significant levels of zinc in the groundwater, 
exceeding the site condition standards in a potable groundwater condition in Ontario of 1.1mg/L, 
though the values should be compared to the internal DCC Dew Line Cleanup standards as well as 
in the context of this monitoring program.   
 
 
 

(2ra0131/70516/f-rpts-08) 6  



The Collection of Landfill Monitoring Data at the CAM-2 Gladman Point – 2007 FINAL Report 

 

 

 
6. Limitations 

This report has been prepared as an assessment of the environmental condition of the subject site 
located at Gladman Point, 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 groundwater 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.   
 
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 their 
interpretation 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. 
 
If you should have any questions regarding this report, please contact the undersigned at your 
convenience. 
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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 - 2  
G l a d m a n  P o i n t  S i t e  –  2 0 0 7  R e p o r t  

A P P E N D I X  A   M a i n  L a n d f i l l   

A.1 Station Area Landfill  

A.1.1 Landfill Summary 

The main landfill is located approximately 800 m west of the main station area and encompasses an area 
of approximately 61,000 m2.  The average thickness of the landfill is approximately 1.5 m.  The landfill 
configuration and sample locations  are shown on Figure A-1.  Prior to the remedial work in 2004, DCC 
had previously classified this site as a moderate to high 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 
permafrost aggradation through the landfill contents.  The cover of the landfill has no vegetation.  The 
surface consists of a veneer of pebbles and cobbles overlying the silty sand and gravel cover. 
 
For 2007, the monitoring requirements for the Station Area Landfill included visual inspection only. 
 
A.1.2 Visual Inspection 

A visual inspection of the Station Area Landfill was completed on August 25, 2007.  Based on the visual 
inspection, the Station Area Landfill appears to be in good condition and continues to function as 
designed.  The condition of the Station Area Landfill appears substantially unchanged from the 
description provided from last year’s inspection (previous inspection completed by EBA Engineering 
Consultants Ltd.). The granular cover shows no evidence of problematic or degraded conditions.   
 
Minor surficial erosion, which appears to be associated with surface runoff, was noted at several locations 
along the eastern slope of the granular cover (refer to Photos 3 and 4).  The granular cover in the areas of 
observed surficial erosion appears to be self armouring with limited potential for significant further 
degradation. None of the areas of observed surficial erosion appear to warrant remediation at this time. 
 
A.1.3 Soil Sampling 

Soil sampling was not scheduled for the 2007 monitoring year.  The next soil sampling event will be 
2008. 
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Site Condition/Visual Inspection Records 
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Visual Inspection Checklist 
Inspection Report – Page 1 of 2 

 
SITE NAME: CAM-2, Gladman Point 
LANDFILL/AREA DESIGNATION: Station Area Landfill 
DATE OF INSPECTION: August 25, 2007 
DATE OF PREVIOUS INSPECTION: August 20-22, 2006 (inspected by EBA) 
INSPECTED BY: James Theriault (Gartner Lee Limited) 
REPORT PREPARED BY: James Theriault 
The preparer represents to the best of the preparer’s knowledge, the following statements and observations are true and 
correct and to the best of the preparer’s actual knowledge, no material facts have been suppressed or misstated. 
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Inspection Report – Page 2 of 2 
 

Checklist 
Item  

Present 
Yes/N
o  

Location  Length Width  Depth  Extent 
(%)  Description  Photographic 

Records 

Additional Comments/ 
Preliminary Stability 

Assessment  

Settlement  No N/A N/A N/A N/A None N/A N/A N/A 

Erosion  Yes See Figure A-1 a) 20 m 
b) 30 m 

a) 60 – 
200 mm 
b) 100 – 
250 mm 

a) 25 to 
60 mm 
b) 25 to 
75 mm 

Occasio
nal 
(<1%) 

Minor surficial 
erosion. 

Photo 3, 4 Minor surficial erosion, self-
armouring. Not problematic.  
Acceptable. 

Frost Action  No N/A N/A N/A N/A None N/A N/A N/A 

Animal 
Burrows  

No N/A N/A N/A N/A None N/A N/A N/A 

Vegetation  No N/A N/A N/A N/A None N/A N/A N/A 

Staining  No N/A N/A N/A N/A None N/A N/A N/A 

Vegetation 
Stress  

No N/A N/A N/A N/A None N/A N/A N/A 

Seepage 
Points  

No N/A N/A N/A N/A None N/A N/A N/A 

Debris 
Exposed  

No N/A N/A N/A N/A None N/A N/A N/A 

Presence/ 
Condition of 
Monitoring 
Instruments  

No N/A N/A N/A N/A N/A N/A N/A N/A 

Other 
Features of 
Note.  

Yes Refer to Figure A-1 N/A N/A N/A N/A Additional Photos Photos 1, 2 
and 5 thru 10 

General photos for 
documentation, no features of 
note 

 

(2 App A1/70516/f-rpts-08) 



Preliminary Stability Assessment 
 

 
Feature 

 
Severity Rating Extent 

Settlement Not Observable None 
Erosion Acceptable Isolated 

Frost Action Not Observable None 
Animal Burrows Not Observable None 

Vegetation Not Observable None 
Staining Not Observable None 

Vegetation Stress Not Observable None 
Seepage Points Not Observable None 
Debris Exposed Not Observable None 
Tension Cracks Not Observable None 

 
Overall Landfill Performance 

 
Acceptable 
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Photograph Log – CAM-2 – App A2 – Geotechnical Inspection 
Photographic Records 

 

 
 

 

Photograph 1.  Station Landfill:  Looking north along the east side of the landfill from the SE corner.  
Slope appears shallow and stable.  No features of note.   

 

Photograph 2.  Station Landfill: Looking NNW along the west side of the landfill.  No features of note.  
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Photograph Log – CAM-2 – App A2 – Geotechnical Inspection 
Photographic Records 

 

 
 

 

Photograph 3.  Station Landfill:  Looking upslope to an area of minor surficial erosion along the 
eastern slope of the landfill.  Granular cover material appears to be self armouring and stable.   

 

Photograph 4.  Station Landfill:  Looking upslope (west) to minor surficial slope erosion.  The granular 
cover material appears to be self armouring.   
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Photograph Log – CAM-2 – App A2 – Geotechnical Inspection 
Photographic Records 

 

 
 

 

Photograph 5.  Station Landfill:  Looking NNW along the eastern slope of the landfill towards the NE 
corner of the landfill.  No features of note.   

 

Photograph 6.  Station Landfill:  Looking SSE along east side of Station LF from near NE corner.  
Coarse granular cover appears stable and has been contoured to a shallow slope. 
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Photograph Log – CAM-2 – App A2 – Geotechnical Inspection 
Photographic Records 

 

 
 

 

Photograph 7.  Station Landfill:  Looking ESE from near the northern limit of the landfill.   The granular 
cover has been contoured to a shallow slope.   Fine tension cracks and indications of minor movement are 
visible adjacent to where roughly graded granular fill abuts the organics (beyond the limit of the landfill).   

 

Photograph 8. Station Landfill: Looking S along west side of Station Landfill from the north end of the 
landfill.  The granular cover has minimal slope and appears to be very stable.  Tier II LF visible in the 

background.   
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Photograph Log – CAM-2 – App A2 – Geotechnical Inspection 
Photographic Records 

 

 
 

 

Photograph 9.  Station Landfill:  Looking SSE along west side of Station LF to the SW corner.  The NE 
corner of the Tier II landfill is visible in the background.  No features of note.   

 

Photograph 10.  Station Landfill:  Viewed from the crest of the NE corner of the Tier II landfill.   
Looking NNE.    
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Landfill Monitoring Report – West 
Landfill – North and South 
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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 - 2  
G l a d m a n  P o i n t  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  L a n d f i l l  

B.1 West Landfills – North and South 

B.1.1 Landfill Summary 

The South Landfill consists of an eastern and western portion and is located approximately 1.5 km south 
of the main facilities area.  The area of the south shore landfill has an area of approximately 40,000 m2 
with an estimated depth of 1.0 m.  The location of the landfill is shown on Figure C-1.   
 
The original landfills consisted of 4 “lobes” – 3 lobes north of the access road and 1 lobe south of the 
access road.  Based on a previously completed evaluation, the landfills north of the access road have been 
classified as a low to moderate potential environmental risk and the lobe south of the access road was 
classified as a moderate potential environmental risk.  The lobes north of the access road were remediated 
by regrading and placing additional granular fill overtop.  The lobe south of the access road was 
completely excavated.  No evidence of contaminated soil was detected after remediation. 
 
For 2007, the monitoring requirements for the West Landfills included visual inspection only. 
 
B.1.2 Visual Monitoring 

Based on the visual inspection, both the West Landfill North and West Landfill South appear to be in 
good condition and consistent with the condition depicted in the photographic documentation from last 
years inspection. The granular covers showed no visible signs of problematic settlement or erosion.  
There are a few shallow erosion rills on the slopes along the margins of the landfill.  However, the cover 
is relatively coarse and therefore stable.   
 
The site inspection record for the landfill is appended as an attachment to this section.  Overall 
performance of the landfill is considered acceptable. 
 
B.1.3 Soil Sampling 

Soil sampling was not scheduled for the 2007 monitoring year.  The next soil sampling event will be 
2008. 
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Site Condition/Visual Inspection Records 
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Visual Inspection Checklist 
Inspection Report – Page 1 of 2 

 
SITE NAME: CAM-2, Gladman Point 
LANDFILL/AREA DESIGNATION: West Landfill North 
DATE OF INSPECTION: August 26, 2007 (Gartner Lee Limited) 
DATE OF PREVIOUS INSPECTION: August 20-22, 2006 (inspected by EBA) 
INSPECTED BY: James Theriault 
REPORT PREPARED BY: James Theriault 
The preparer represents to the best of the preparer’s knowledge, the following statements and observations are true and 
correct and to the best of the preparer’s actual knowledge, no material facts have been suppressed or misstated. 
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Inspection Report – Page 2 of 2 
 

Checklist 
Item  

Present 
Yes/N
o  

Location  Length Width  Depth 
Extent 
(%)  Description  Photographic 

Records 

Additional Comments/ 
Preliminary Stability 

Assessment  

Settlement  No N/A N/A N/A N/A None N/A N/A N/A 

Erosion  No N/A N/A N/A N/A None N/A N/A N/A 

Frost Action  No N/A N/A N/A N/A None N/A N/A N/A 

Animal 
Burrows  

No N/A N/A N/A N/A None N/A N/A N/A 

Vegetation  No N/A N/A N/A N/A None N/A N/A N/A 

Staining  No N/A N/A N/A N/A None N/A N/A N/A 

Vegetation 
Stress  

No N/A N/A N/A N/A None N/A N/A N/A 

Seepage 
Points  

No N/A N/A N/A N/A None N/A N/A N/A 

Debris 
Exposed  

No N/A N/A N/A N/A None N/A N/A N/A 

Presence/ 
Condition of 
Monitoring 
Instruments  

No N/A N/A N/A N/A N/A N/A N/A N/A 

Other 
Features of 
Note.  

Yes  Refer to Figure B-1 N/A N/A N/A N/A Inspection photos Photos 1 thru 
10 

General photos for 
documentation, no features of 
note 
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Preliminary Stability Assessment 
 

 
Feature 

 
Severity Rating Extent 

Settlement Not Observable None 
Erosion Not Observable None 

Frost Action Not Observable None 
Animal Burrows Not Observable None 

Vegetation Not Observable None 
Staining Not Observable None 

Vegetation Stress Not Observable None 
Seepage Points Not Observable None 
Debris Exposed Not Observable None 
Tension Cracks Not Observable None 

 
Overall Landfill Performance 

 
Acceptable 
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Visual Inspection Checklist 
Inspection Report – Page 1 of 2 

 
SITE NAME: CAM-2, Gladman Point 
LANDFILL/AREA DESIGNATION: West Landfill South 
DATE OF INSPECTION: August 26, 2007 (Gartner Lee Limited) 
DATE OF PREVIOUS INSPECTION: August 20-22, 2006 (inspected by EBA) 
INSPECTED BY: James Theriault 
REPORT PREPARED BY: James Theriault 
The preparer represents to the best of the preparer’s knowledge, the following statements and observations are true and 
correct and to the best of the preparer’s actual knowledge, no material facts have been suppressed or misstated. 
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Inspection Report – Page 2 of 2 
 

Checklist 
Item  

Present 
Yes/N
o  

Location  Length Width  Depth 
Extent 
(%)  Description  Photographic 

Records 

Additional Comments/ 
Preliminary Stability 

Assessment  

Settlement  No N/A N/A N/A N/A None N/A N/A N/A 

Erosion  No N/A N/A N/A N/A None N/A N/A N/A 

Frost Action  No N/A N/A N/A N/A None N/A N/A N/A 

Animal 
Burrows  

No N/A N/A N/A N/A None N/A N/A N/A 

Vegetation  No N/A N/A N/A N/A None N/A N/A N/A 

Staining  No N/A N/A N/A N/A None N/A N/A N/A 

Vegetation 
Stress  

No N/A N/A N/A N/A None N/A N/A N/A 

Seepage 
Points  

No N/A N/A N/A N/A None N/A N/A N/A 

Debris 
Exposed  

No N/A N/A N/A N/A None N/A N/A N/A 

Presence/ 
Condition of 
Monitoring 
Instruments  

No N/A N/A N/A N/A N/A N/A N/A N/A 

Other 
Features of 
Note.  

Yes Refer to Figure B-2 N/A N/A N/A N/A Inspection Photos Photos 1 thru 
9 

General photos for 
documentation, no features of 
note 
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Preliminary Stability Assessment 
 

 
Feature 

 
Severity Rating Extent 

Settlement Not Observable None 
Erosion Not Observable None 

Frost Action Not Observable None 
Animal Burrows Not Observable None 

Vegetation Not Observable None 
Staining Not Observable None 

Vegetation Stress Not Observable None 
Seepage Points Not Observable None 
Debris Exposed Not Observable None 
Tension Cracks Not Observable None 

 
Overall Landfill Performance 

 
Acceptable 
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Photograph Log – CAM-2 – App B2 – Geotechnical Inspection 
Photographic Records

W e s t  L a n d f i l l  N o r t h  

 
 

 

Photograph 1.  Panoramic looking SW to the NE corner of the two northern most cells of the 
West Landfill North.  No features of note.   

 

Photograph 2.  Looking SE to NW corner of 3rd cell from the north along the west side of 
the landfill.  No features of note.  Granular cover appears stable.   

(2 App B2/70516-f-rpts-08) 1  



Photograph Log – CAM-2 – App B2 – Geotechnical Inspection 
Photographic Records

W e s t  L a n d f i l l  N o r t h  

 
 

 

Photograph 3.  Looking E across the landfill from the west side.  The backpack is on the SW 
corner of the 4th lobe from N end .  The most southerly cell visible to the right.  No features 

of note.   

 

Photograph 4.  Looking south between the 3rd and 4th cells from the north of the landfill.    
No features of note.    
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Photograph Log – CAM-2 – App B2 – Geotechnical Inspection 
Photographic Records

W e s t  L a n d f i l l  N o r t h  

 
 

 

Photograph 5.  Looking SW to NE corner of the large central cell.   Granular slope appears 
stable.  No features of note.   

 

Photograph 6.  Panoramic of the upper landfill surface of the large central cell viewed from 
the NE corner.  No features of note.  Two other cells visible in distance along with radar ball 

tower.   
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Photograph Log – CAM-2 – App B2 – Geotechnical Inspection 
Photographic Records

W e s t  L a n d f i l l  N o r t h  

 

 

Photograph 7.  Panoramic looking SSW to SW towards the small central east lobe and large 
southern lobe. No features of note.   

 

Photograph 8.  Looking south along eastern edge of large southern cell.  No featues of note.  
No problematic conditions observed.   
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Photograph Log – CAM-2 – App B2 – Geotechnical Inspection 
Photographic Records

W e s t  L a n d f i l l  N o r t h  

 
 

 

Photograph 9.  Looking east to the small , isolated SE cell.  Granular cover appears stable.  
No features of note.   

 

Photograph 10.  Looking N to south end of southern cell.  No features of note.   
 

(2 App B2/70516-f-rpts-08) 5  



Photograph Log – CAM-2 – App B2 – Geotechnical Inspection 
Photographic Records

W e s t  L a n d f i l l  S o u t h  

 
 

 

Photograph 1.  Looking east to north end of West Landfill South .  No features of note.   

 

Photograph 2.  Looking S along west side of northern most cell.  No features of note.    
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Photograph Log – CAM-2 – App B2 – Geotechnical Inspection 
Photographic Records

W e s t  L a n d f i l l  S o u t h  

 
 

 

Photograph 3.  Panoramic looking SW from the east side of the northernmost cell.   The 
small NE cell and larger central cell are both visible.  No features of note.   

 

Photograph 4.  Looking S-SE from small eastern cell.  The central cell is visible in the centre 
of the frame and the large souther cell is visible in the background to the left.  No features of 

note.   
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Photograph Log – CAM-2 – App B2 – Geotechnical Inspection 
Photographic Records

W e s t  L a n d f i l l  S o u t h  

 
 

 

Photograph 5.  Looking  SE  from the NW corner of central landfill cell (2nd from the south).  
The granular cover appears stable.  No features of note.   

 

Photograph 6.  Looking SSW to the north end of the southern (largest) granular covered 
cell.  Note ponded water.  Slope appears stable.    
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Photograph Log – CAM-2 – App B2 – Geotechnical Inspection 
Photographic Records

W e s t  L a n d f i l l  S o u t h  

 
 

 

Photograph 7.  Looking roughly south to the NE corner and eastern side of the large 
southern cell.  No features of note.   

 

Photograph 8.  Looking  N to NW towards the south end of the  most southerly cell.   
Granular cover is stable and low profile.   
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Photograph Log – CAM-2 – App B2 – Geotechnical Inspection 
Photographic Records

W e s t  L a n d f i l l  S o u t h  

 
 

 

Photograph 9.  Looking N to NNE towards the SW corner of south cell.  Granular cover 
appears stable.  No features of note.   
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Landfill Monitoring Report – DCC Tier 
II Soil Disposal Facility 
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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 - 2  
G l a d m a n  P o i n t  S i t e  –  2 0 0 7  R e p o r t  

A P P E N D I X  C   T i e r  I I  S o i l  D i s p o s a l  F a c i l i t y  

C.1 Tier II Disposal Facility 

C.1.1 Landfill Summary 

The Tier II Disposal Facility is located south of the eastern portion of the airstrip and encompasses an 
area of approximately 16,250 m2.  This landfill was constructed to contain contaminated soils.  The 
landfill configuration is shown on Figure F-1.  
 
The landfill has a double containment system that consists of a liner and the placement of granular fill 
overtop of the landfill to promote permafrost aggradation through the landfill contents.  The liner was 
placed across the bottom of the landfill, along the berms and over the top of the landfill contents, thus 
fully encapsulating them. 
 
For 2007, the monitoring requirements for the DCC Tier II Disposal Facility included visual inspection, 
soil sampling, groundwater sampling, and thermal monitoring. 
 
C.1.2 Visual Monitoring 

A visual inspection of the Tier II Landfill was completed on August 25, 2007.  Based on the visual 
inspection, the Tier II Soil Disposal Facility appears to be in reasonably good condition overall.   
 
Surficial erosion features were noted along the western and southern slopes of the landfill (Photos 27 and 
28).  The granular cover appears to be self armouring and the erosional features, which consist of the 
washing out of finer material from the coarse granular matrix, appear to have stabilized and do not 
warrant remediation at this time.  
 
Numerous thin tension cracks, typically on the order of 1mm to 5mm width, were observed around the 
crest and perimeter of the north and west sides of the Tier II landfill.  In all instances, the cracks were 
roughly parallel to the toe of slope and in multiple locations there were several roughly parallel sets of 
cracks between the toe of slope and crest.  The tension cracks along the lower portion of the slope are 
essentially continuous, although portions of the crack were largely obscured by sediment infilling 
associated with fines washing out of the granular fill and being deposited in the cracks.  Photos 4 thru 16 
and 18 document the tension cracks along the north face of the landfill.  Photos 20, 21, 22, 24, 25, 26, 28 
and 29 document the observed tension cracks along the western slope of the landfill.   
 
Based on a visual assessment, the granular cover material appears to contain sufficient fines (i.e., >5% silt 
sized particles) to make it potentially frost susceptible.  Given the gradation of the granular cover, it is 
anticipated that some of the observed tension cracks may be related to freeze/thaw induced desiccation.  
Overall, the orientation and spacing of the tension cracks suggests minor slope movement, however, the 
landfill slopes appear to be stable and do not appear to be in imminent danger of large-scale movement.   
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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 - 2  
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A P P E N D I X  C   T i e r  I I  S o i l  D i s p o s a l  F a c i l i t y  

The condition of the side slopes and landfill cap appear consistent with the site photos available from the 
previous inspection in 2006, with the notable exception that additional tension cracks appear to have 
developed on the north and west slopes of the landfill.   Some tension cracks were noted during the 2006 
inspection; however, the cracks were not documented in detail.  Given the relatively large number of 
hairline cracks that were observed in 2007, combined with the tendency of washed fines to obscure visual 
identification of the tension cracks over time, it would appear that the bulk of the tension cracks that were 
observed in 2007 are recent.   
 
From the visual analysis during the site visit, there does not appear to be any significant erosion or cover 
issues that require immediate attention or that would be expected to lead to degraded cover performance 
in the near term.  No immediate action is warranted.  The tension cracks have been documented in detail 
to facilitate on-going monitoring.  The overall preliminary stability assessment of the Tier II landfill is 
marginal. 
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C.1.3 Soil Sampling 

Soil samples were collected at the designated locations of MW-1, MW-2, MW-3 and MW-4.  The 
sampling locations are shown on Figure C-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 
photographs of each test pit for each location sampled are shown in Appendix C3. 
 
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 Facility. 
 
The laboratory analyses detected low concentrations of TPH (C6-34) in the test pit from soil sample 
location MW-3.  The concentrations noted are not considered to be of significance. However these results 
should be evaluated in the context of the Landfill Monitoring Plan.   
 
The analytical results and depths of samples are provided in Table C-1 and the laboratory certificate is 
provided in Appendix E. 
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Table C-1.     CAM-2 Gladman Point, Summary of 2007 Soil Analysis - Tier II Soil Disposal Facility

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
C2-MW-1-1 MW-1 0.1 1.0 <0.50 3.8 <2.0 6.2 <30 <0.0050 <5.0 6 11 <10 11 <5 <0.010
C2-MW-1-2 MW-1 0.5 1.0 <0.50 3.6 <2.0 4.3 <30 0.0057 <5.0 8.3 26 <10 10 16 <0.010

Downgradient Samples
C2-MW-2-1 MW-2 0.1 0.8 <0.50 3 <2.0 2.1 <30 <0.0050 <5.0 7.2 31 <10 <5 31 0.019
C2-MW-2-2 MW-2 0.5 1.1 <0.50 3.3 <2.0 2.2 <30 <0.0050 <5.0 5.9 6 <10 <5 6 <0.010
C2-MW-3-1 MW-3 0.1 1.2 <0.50 5.6 <2.0 5.4 <30 0.0122 <5.0 12 5 <10 5 <5 <0.010
C2-MW-3-2 MW-3 0.5 0.9 <0.50 2.6 <2.0 1.6 <30 <0.0050 <5.0 4.3 98 <10 10 88 <0.010
C2-MW-4-1 MW-4 0.1 0.9 <0.50 3.8 <2.0 3 <30 0.0081 <5.0 10 35 <10 <5 35 <0.010
C2-MW-4-2 MW-4 0.5 0.9 <0.50 3.1 <2.0 2.9 <30 <0.0050 <5.0 6.1 0 <10 <5 <5 <0.010
C2-MW-5-2* MW-4 0.5 1.0 <0.50 3.2 <2.0 2.4 <30 <0.0050 <5.0 5.8 10 <10 10 <5 <0.010

* Denotes duplicate sample. (Further information located in Table 2 of main report)
Note: mg/kg = ug/g

PCB Total
AroclorsCadmium Chromium Cobalt Copper

Petroleum Hydrocarbons
Lead Mercury Nickel ZincSample Ident. Sample

Location
Depth Arsenic

(1 Table C1/70516-Jan 31-08-KB-pc)
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C.1.4 Groundwater  

Groundwater measurements and monitoring system condition records were documented for observation 
wells MW-1, MW-2, MW-3, and MW-4.  These records are appended as attachments in Appendix C4. 
 
All four wells surrounding the Tier II Soil Disposal Facility contained sufficient amounts of water to 
permit groundwater sampling. Samples were collected at a maximum flow rate of 100 mL/min using a 
peristaltic pump, and disposable LDPE tubing.  The groundwater samples were not filtered and not 
preserved and were analyzed for total concentration of inorganics, TPH (C6-C34) and PCBs.  The results 
are presented in Table C-2 and the laboratory certificate is provided in Appendix E. 
 
All of the monitoring wells at the Tier II Soil Disposal Facility returned significant concentrations of 
Zinc.  The results should be evaluated in the context of the Landfill Monitoring Plan as well as compared 
with DCC internal standards. 
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Table C-2.     CAM-2 Gladman Point, Summary of 2007 Groundwater Analysis - Tier II Soil Disposal Facility

TPH (C6-34) C6-C10 C10-C16 C16-C34
(masl) (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
C2-MW-1 MW-1 26.430 <0.010 0.00029 0.013 0.0093 0.011 0.0096 <0.000020 0.029 10.4 1.25 <0.0010

Downgradient Samples
C2-MW-2 MW-2 25.420 <0.010 0.00024 <0.010 0.0098 0.012 <0.0050 <0.000020 0.041 45.9 <0.25 <0.0010
C2-MW-3 MW-3 24.940 <0.010 0.000124 0.013 <0.0015 0.0152 <0.0025 <0.000020 0.0697 1.16 0.44 <0.0010
C2-MW-4 MW-4 25.310 <0.0070 <0.00017 0.016 <0.0030 <0.010 <0.0050 <0.000020 0.016 31.8 <0.25 <0.0010
C2-MW-5* MW-4 25.310 <0.0050 <0.00017 0.016 <0.0030 <0.010 <0.0050 <0.000020 <0.010 0.722 <0.25 <0.0010

* Denotes duplicate sample. (Further information located in Table 2 of main report)
Note: mg/L = 1000 ug/L

Sample Ident. Location
Petroleum Hydrocarbons

ZincArsenic Cadmium Chromium CobaltGroundwater 
Elevation

PCB Total
AroclorsCopper Lead Mercury Nickel

(1 Table C2/70516-Jan 31-08-KB-pc)
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C.1.5 Thermal Monitoring 

The manual readings taken from each thermistor from the DCC Tier II Soil Disposal Facility are provided 
in the thermistor maintenance reports located in Appendix C5.  The data from the thermistors is located in 
Appendix C5.  The graphs for the 2007 data for these thermistors are shown in Graphs 1 through 4 and 
are located in Appendix C6. 
  
The data logger connected to thermistor VT-1 was programmed incorrectly to record data each minute as 
opposed to every 12 hours.  This caused the memory to reach capacity on November 9th, 2006.  The data 
logger was reprogrammed to correctly record temperature data every 12 hours.  Beads #12 on Thermistor 
VT-2, #9 and #12 on VT-3, and #16 on VT-4 were not reading correctly through their respective data 
loggers, however bead #16 on VT-4 did read correctly during the manual readings. 
 
Data from all thermistors were downloaded, the data loggers were reset and had their batteries replaced.  
A thermistor maintenance report was completed and is located in Appendix C5.  A full download of the 
thermistor data loggers is scheduled to be completed the summer of 2008. 
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Site Condition/Visual Inspection Records 
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Visual Inspection Checklist 
Inspection Report – Page 1 of 2 

 
SITE NAME: CAM-2, Gladman Point 
LANDFILL/AREA DESIGNATION: Tier II Landfill 
DATE OF INSPECTION: August 25, 2007 (Gartner Lee Limited) 
DATE OF PREVIOUS INSPECTION: August 20-22, 2006 (inspected by EBA) 
INSPECTED BY: James Theriault 
REPORT PREPARED BY: James Theriault 
The preparer represents to the best of the preparer’s knowledge, the following statements and observations are true and 
correct and to the best of the preparer’s actual knowledge, no material facts have been suppressed or misstated. 
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Visual Inspection Checklist 
Inspection Report – Page 2 of 2 

 

Checklist 
Item  

Present 
Yes/N
o  

Location  Length  Width  Depth  Exten
t (%)  Description  

Photographic 
Records 
(Photos 

referenced in 
photolog and in 

figures) 

Additional Comments/ 
Preliminary Stability 

Assessment  

Settlement  No N/A N/A N/A N/A None N/A N/A N/A 

Erosion  Yes a) west slope  
b) south slope 

a) 3m 
b) 15m

a) 0.7m 
b) 0.7m 

a) 10 to 30mm 
b) 10 to 30mm 

<1% a) minor washing of fines 
b) minor surface erosion  

a) Photo 27 
b) Photo 32 

Granular fill is self armouring 
(Acceptable) 

Frost Action  No N/A N/A N/A N/A None N/A N/A N/A 

Animal 
Burrows  

No N/A N/A N/A N/A None N/A N/A N/A 

Vegetation  No N/A N/A N/A N/A None N/A N/A N/A 

Staining  No N/A N/A N/A N/A None N/A N/A N/A 

Vegetation 
Stress  

No N/A N/A N/A N/A None N/A N/A N/A 

Seepage 
Points  

No N/A N/A N/A N/A None N/A N/A N/A 

Debris 
Exposed  

No N/A N/A N/A N/A None N/A N/A N/A 

Presence/ 
Condition of 
Monitoring 
Instruments  

Good Refer to Figure C1 N/A N/A N/A N/A N/A N/A N/A 

Other 
Features of 
Note.  

Yes Tension cracks along 
entire north and west 
slopes and NE corner of 
east slope (along toe, 
mid-slope and crest) 

Variable, 
5m to 
50m 

Hairline 
to 5mm 

unknown < 10% Numerous thin tension 
cracks running parallel 
to the landfill slopes 

Photos 4 thru 16, 
18 (North slope)  
Photos 20-22, 
24-26, 28, 29 
(West Slope) 

Cracks likely, in part, related to 
freeze/thaw desiccation, but 
appear to be consistent with 
small-scale slope movement.  
Sediment infilling obscures 
cracks.  (Marginal) 

Additional 
Photos 

Yes Refer to Figure C1 N/A N/A N/A N/A Additional photos Photos 1, 2, 3, 
17, 19, 23,30, 31, 
33 to 36 

General photos for 
documentation, no features of 
note 
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Preliminary Stability Assessment 
 

 
Feature 

 
Severity Rating Extent 

Settlement Not Observable  None 
Erosion Acceptable Occasional 

Frost Action Not Observable None 
Animal Burrows Not Observable None 

Vegetation Not Observable None 
Staining Not Observable None 

Vegetation Stress Not Observable None 
Seepage Points Not Observable None 
Debris Exposed Not Observable None 
Tension Crack Marginal  Numerous 

 
Overall Landfill Performance 

 
Marginal 
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Photograph 1.  Looking west to the NE corner and north slope of the landfill from about 25m NE 
of NE corner.  VT-1 visible on top of landfill and MW1 visible on the right side of the photo.   

 

Photograph 2.  Looking WNW along northern toe of the landfill from the NE corner .  
Granular cover has even slope and level construction finish.   
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Photograph 3.  Looking west along north crest of the landfill from the NE corner.  VT-1 in 
frame.   

 
Photograph 4.  Close-up of two fine parallel tension cracks that start on NE side of the landfill, 
about 5m up-slope from toe, and extend essentially all the way to the NW corner.  Orange field 
book for scale.  
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Photograph 5.  Looking N following the lower fine tension crack noted above.  The crack is 
obscured by fines that have washed in.   

 

Photograph 6.  Close-up of typical crack at NE corner 5m up-slope.  Crack fades in and out 
as some fines have washed in, completely filling some portions of the thin crack.   
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Photograph 7.  Tracking the lower (most consistent) tension crack that originated near 
Photo 4.  Looking WNW along the northern toe of the landfill from near the NE corner.   

 

Photograph 8.  Close-up photo.  Continuing to tracking the tension crack westward along 
the toe.  The pens bracket two tension cracks.  The upper crack ends and lower crack 

continues with a 0.6m offset.   
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Photograph 9.  Looking east along the north toe of the landfill.  Continuing to follow the 
lower tension crack.   

 

Photograph 10.  Continuing to track the lower (most consistent) tension crack along the 
north toe of the landfill. Looking west along toe of north slope.  Field book for scale.   
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Photograph 11.  Looking west following crack where it splays and shifts downslope to 3m 
from toe.  Still no indication of additional tension cracks upslope.   

 

Photograph 12.  Tension crack in parallel.  Cracks remain fine, but geometry is becoming 
consistent with slow retrogression.  Looking west to NW corner.  Hints of tension cracks 

upslope but sediment infilling prevents clear diagnosis.   
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Photograph 13.  Looking WNW along toe of slope to larger (up to 2cm wide) tension crack 
near the NW corner.  Additional fine cracks continue 3m upslope.  Large crack continues 

until it is obscured by sediment infilling.   

 

Photograph 14.  Fine tension crack about 10 m upslope from the wider crack noted in Photo 13.  
The crack is parallel to the slope and suggests entire slope may be moving.   
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Photograph 15.  Close-up of tension crack at top of slope along the NW corner of the 
landfill.  This tension crack is parallel to the cracks noted in Photos 13 and 14.  Note 

sediment infilling.   

 

Photograph 16.  Close-up of tension crack observed in Photo 15.    
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Photograph 17.  Looking SE to NW corner of landfill (Tier II) from about 30 m NW of the NW 
corner of the landfill.  West side of the landfill is on the right side of the frame.   

 

Photograph 18.  Looking east along the  toe of slope from the NW corner of the landfill.  
Note the tension crack with field book for scale.  Crack is shown in Photo 13 from the 

opposite direction.   
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Photograph 19.  Looking south along the toe of the west side of the landfill from NW corner.  

 

Photograph 20.  Following a thin tension crack along west side of landfill from the NW 
corner.  Crack runs parallel to slope about  4m upslope from downslope toe.  Appears to 

continue from the north side of the landfill.    
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Photograph 21.  Following continuation of tension crack noted in Photo 20 (black pen) and 
noting the start of a second lower crack (red pen).  Sediment infilling partially masks 

cracking.   

 

Photograph 22.  Possible tension crack (faint and infilled) near top of slope (2m from top).   
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Photograph 23.  Looking south along Tier II crest from NW corner.   

 

Photograph 24.  Area where two parallel cracks (5m and 6m upslope from toe) merge into 
one.  Note additional cracks perpendicular to slope. The cracks that are perpendicular to 
slope appear to be related to  erosion/weathering of fine cover material in dozer tracks.  

Looking upslope.   
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Photograph 25.  Typical tension crack looking south along west slope.  Fine tension cracks (up 
to 3 sets) often appear adjacent to and parallel to the larger (e.g. 1 to 2 cm width) cracks .   

 

Photograph 26.  Following the tension crack along the toe of slope.  Moving S,  the cracking 
appears to shift upslope to approx. 7m from toe.  Portions obscured by sediment infilling.   
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Photograph 27.  Minor surface erosion (3m long, 0.7m wide) near crest of west slope about 
10m N of the SW corner.  Granular cover appears to be self armouring.  Excess sand shifted 

exposing gravel.   

 

Photograph 28.  Looking S towards SW corner.  Continuation of tension crack observed 
(adjacent to field book) but disappears around the corner.   
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Photograph 29.  South slope Tier II landfill viewed looking east from 10 m west of the SW 
corner. Field book marks the end of tension crack observed in Photo 28.   

 

Photograph 30.  Tension crack observed in Photo 28 appear to end (likely due to stabilizing 
influence of downslope granular pad).    
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Photograph 31.  Looking ESE along the south crest of the landfill from SW corner.  VT-4 
visible along the crest.   

 

Photograph 32.  Minor surface erosion and gullying adjacent to VT-4 downslope to within 
4m of toe of slope.  Surface runoff appears to have been concentrated in equipment tracks.  

Granular cover appears to be self-armouring.   
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Photograph 33.  Panoramic of Tier II looking NW to SE corner from SE of MW2.   

 

Photograph 34.  Looking N from mid-slope east side Tier II .  Note minor depression in 
upslope foreground.  There are no indications of recent movement or problematic 

conditions.    
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Photograph 35.    Looking N from the crest of the SE corner of the landfill.   

 

Photograph 36.  Upper surface of the landfill  viewed from SE corner.  No problematic 
conditions observed.    
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Photograph 1.  Test pit C2-MW-1 (Upgradient).  Samples C2-MW-1-1 and C2-MW-1-2 
collected.  

 

Photograph 2.  Test Pit C2-MW-2. Samples C2-MW-2-1 and C2-MW-2-2 collected.   
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Photograph 3.  Test Pit C2-MW-3. Samples C2-MW-3-1 and C2-MW-3-2 collected.   

 

Photograph 4.  Test Pit C2-MW-4. Samples C2-MW-4-1, C2-MW-4-2, and C2-MW-5-2 
(Duplicate of C2-MW-4-2) collected.    
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Photograph 1.  Monitoring well MW-1 (Upgradient).  Sample C2-MW-1 collected.   

 

Photograph 2.  Monitoring well MW-1 (Upgradient).  Sample C2-MW-1 collected.   
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Photograph 3.  Monitoring well MW-2.  Sample C2-MW-2 collected.   

 

Photograph 4.  Monitoring well MW-3.  Sample C2-MW-3 collected.   
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Photograph 1:  Vertical thermistor VT-1.   

 

Photograph 2.  Vertical thermistor VT-2.   
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Photograph 3.  Vertical thermistor VT-3.   

 

Photograph 4.  Vertical thermistor VT-4.   
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Photograph 5.  Example of a typical lock at CAM-2, PIN-3, and CAM-M.  Locks are very 
rusted, and most are difficult to insert key into and turn.   

 

(2 App C3/70516-f-rpts-08) 7  



 

Appendix C4 

Monitoring Well Development Records 

(2ra0131/70516-f-rpts-08)  
 



Site Name: CAM-2
Date of Sampling Event: 25-Aug-07 Time: 9:50
Names of Samplers: Ken Boldt

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

Measured Data
Well height above ground= 53
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 187
Depth to top of screen= 60 From ground surface

Depth to water surface (cm)= 143 Method: Interface meter
Static water level (cm)= 90 From ground surface
Depth to bottom (cm)= 200 Evidence of sludge or siltation: no

Depth of water (cm)= 57
Well volume of water (mL)= 1119.19

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

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 2.0
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 7.42
Conductivity (uS/cm)= 2840
Temperature (degC)= 2.8
n/a=not applicable
TOP = Top Of Pipe

Peristaltic Pump, LDPE Tubing

Monitoring Well Observations (MW-01)

Development of Monitoring Wells (2007)

Good
C2-MW-1

Tier II Soil Disposal Facility

(2 App C4/70516/Jan 31-08 -KB-pc)



Site Name: CAM-2
Date of Sampling Event: 25-Aug-07 Time: 10:30
Names of Samplers: Ken Boldt

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

Measured Data
Well height above ground= 30
Diameter of well (cm)= 5
Depth of installation (cm)= 350 From ground surface
Length screened section (cm)= 185
Depth to top of screen= 65 From ground surface

Depth to water surface (cm)= 101 Method: Interface meter
Static water level (cm)= 71 From ground surface
Depth to bottom (cm)= 169 Evidence of sludge or siltation: no

Depth of water (cm)= 68
Well volume of water (mL)= 1335.18

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

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 2.0
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 7.22
Conductivity (uS/cm)= Error
Temperature (degC)= 3.2
n/a=not applicable
TOP = Top Of Pipe

Peristaltic Pump, LDPE Tubing

Checked conductivity meter with distilled water after purging and had 
appropriate readings.  Error indicates the conductivity of the sample 
water was outside of the meter's range.

Monitoring Well Observations (MW-02)

Development of Monitoring Wells (2007)

Tier II Soil Disposal Facility

C2-MW-2
Good

(2 App C4/70516/Jan 31-08 -KB-pc)



Site Name: CAM-2
Date of Sampling Event: 25-Aug-07 Time: 11:15
Names of Samplers: Ken Boldt

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

Measured Data
Well height above ground= 47
Diameter of well (cm)= 5
Depth of installation (cm)= 360 From ground surface
Length screened section (cm)= 200
Depth to top of screen= 50 From ground surface

Depth to water surface (cm)= 100 Method: Interface meter
Static water level (cm)= 53 From ground surface
Depth to bottom (cm)= 182 Evidence of sludge or siltation: no

Depth of water (cm)= 82
Well volume of water (mL)= 1610.07

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

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 2.0
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 12.48
Conductivity (uS/cm)= 2630
Temperature (degC)= 3.4
n/a=not applicable
TOP = Top Of Pipe

Peristaltic Pump, LDPE Tubing

Monitoring Well Observations (MW-03)

Development of Monitoring Wells (2007)

Good

Tier II Soil Disposal Facility

C2-MW-3

(2 App C4/70516/Jan 31-08 -KB-pc)



Site Name: CAM-2
Date of Sampling Event: 25-Aug-07 Time: 14:05
Names of Samplers: Ken Boldt

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

Measured Data
Well height above ground= 75
Diameter of well (cm)= 5
Depth of installation (cm)= 330 From ground surface
Length screened section (cm)= 100
Depth to top of screen= 40 From ground surface

Depth to water surface (cm)= 146 Method: Interface meter
Static water level (cm)= 71 From ground surface
Depth to bottom (cm)= 220 Evidence of sludge or siltation: no

Depth of water (cm)= 74
Well volume of water (mL)= 1452.99

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

Purging: (Y/N) Y Procedure/Equipment:
Volume Purged Water (L)= 2.0
Decontamination required: (Y/N) Y Notes:
Number washes: 1
Number rinses: 1

pH= 7.46
Conductivity (uS/cm)= 2900
Temperature (degC)= 3.4
n/a=not applicable
TOP = Top Of Pipe

Peristaltic Pump, LDPE Tubing

Monitoring Well Observations (MW-04)

Development of Monitoring Wells (2007)

Tier II Soil Disposal Facility

C2-MW-4, C2-MW-5 (Duplicate)
Good
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Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-2 Thermistor Location Tier II Disposal Facility
Thermistor Number: VT1 Inclination Vertical
Install Date: 30-Aug-05 First Date Event 22-Aug-06 Last Date Event 9-Nov-06
Coordinates and Elevation N 7618811 E 548508.81 Elev 32.48
Length of Cable (m) ? Cable Lead Above Ground (m) 0 Nodal Points 16
Datalogger Serial # 207019 Cable Serial Number 0
Code CAM-2VT1

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 10220 9 19400

2 934 10 20230

3 12430 11 21040

4 13170 12 21830

5 13710 13 22590

6 14550 14 23330

7 17410 15 24130

8 18390 16 24650

Observations and Proposed Maintenance
Datalogger was incorrectly programmed to record only until full and every 1 hour.  The Datalogger was 
reprogrammed to correctly record every 12 hours and to not stop when the memory is full.

Temp. (ºC) Temp. (ºC)

-1.2 -7.4

-2.2 -7.8

3.5 -6.2

2.3 -6.8

5.4 -4.8

4.3 -5.5

9.5 -3.3

45.8 -4.1

25-Aug-07

11.34 V 13.50 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 25-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-2 VT1) GARTNER LEE LIMITED



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-2 Thermistor Location Tier II Disposal Facility
Thermistor Number: VT2 Inclination Vertical
Install Date: 30-Aug-05 First Date Event 22-Aug-06 Last Date Event 25-Aug-07
Coordinates and Elevation N 7618799 E 548474.24 Elev 32.072
Length of Cable (m) ? Cable Lead Above Ground (m) 0 Nodal Points 12
Datalogger Serial # 207107 Cable Serial Number 0
Code CAM-2VT2

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 11480 9 20660

2 12880 10 21550

3 13300 11 22270

4 14080 12 -

5 16310  

6 17460  

7 18400  

8 19560  

Observations and Proposed Maintenance

Temp. (ºC) Temp. (ºC)

-2.2

-3.4

0.1

-1.2

4.0 -5.9

3.0 #VALUE!

7.1 -4.4

4.7 -5.2

Bead 12 not reading manually

25-Aug-07

11.34 V 12.77 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 25-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-2 VT2) GARTNER LEE LIMITED



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-2 Thermistor Location Tier II Disposal Facility
Thermistor Number: VT3 Inclination Vertical
Install Date: 30-Aug-05 First Date Event 22-Aug-06 Last Date Event 25-Aug-07
Coordinates and Elevation N 7618792 E 548495.38 Elev 32.06
Length of Cable (m) ? Cable Lead Above Ground (m) 0 Nodal Points 12
Datalogger Serial # 5070039 Cable Serial Number 0
Code CAM-2VT3

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 9 -

2 12640 10 21630

3 13160 11 22350

4 13950 12 -

5 15710  

6 16880  

7 17970  

8 19610  

Observations and Proposed Maintenance

Temp. (ºC) Temp. (ºC)

-1.8

-3.5

0.8

-0.6

4.3 -5.9

3.1 #VALUE!

9.8 #VALUE!

5.1 -5.3

9 & 12 not responding

25-Aug-07

11.34 V 13.02 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 25-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-2 VT3) GARTNER LEE LIMITED



Contarctor Name: Inspection Date:

Prepared By:

Thermistor Information
Site Name: CAM-2 Thermistor Location Tier II Disposal Facility
Thermistor Number: VT4 Inclination Vertical
Install Date: 30-Aug-05 First Date Event 22-Aug-06 Last Date Event 25-Aug-07
Coordinates and Elevation N 7618772 E 548479.02 Elev 31.89
Length of Cable (m) ? Cable Lead Above Ground (m) 0 Nodal Points 16
Datalogger Serial # 2020130 Cable Serial Number 0
Code CAM-2VT4

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 9800 9 19210

2 10030 10 20000

3 12590 11 20800

4 13460 12 21550

5 14150 13 22230

6 16670 14 22910

7 17450 15 23520

8 18350 16 24110

Observations and Proposed Maintenance

Temp. (ºC) Temp. (ºC)

-1.2 -6.9

-2.2 -7.4

2.8 -5.8

-0.3 -6.4

5.2 -4.6

3.8 -5.2

10.4 -3.0

9.9 -3.8

16 not responding to data logger

25-Aug-07

11.34 V 13.02 V

Ken Boldt

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Gartner Lee Limited 25-Aug-07

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-2 VT4) GARTNER LEE LIMITED
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2007 Landfill Monitoring - CAM-2 DEW Line Monitoring Project
70516 Gladman Point, Nunavut September 2007

Graph 1
Ground Temperature Profile
Tier II Soil Disposal Facility

Vertical GTC VT-1
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GRADE ELEVATION: 32.48 m

Note:
Batteries replaced and data 
logger reset August 25, 2007

Datalogger was incorrectly 
programmed to record data 
every hour.  Memory reached 
capacity on November 9, 2006 
as a result.  Datalogger was 
reprogrammed to correctly 
record every 12 hours.

Serial No.:  1690
Date Installed:  3-Sep-05



2007 Landfill Monitoring - CAM-2 DEW Line Monitoring Project
70516 Gladman Point, Nunavut September 2007

Graph 2
Ground Temperature Profile
Tier II Soil Disposal Facility

Vertical GTC VT-2
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70516 Gladman Point, Nunavut September 2007

Graph 3
Ground Temperature Profile
Tier II Soil Disposal Facility

Vertical GTC VT-3
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Graph 4
Ground Temperature Profile
Tier II Soil Disposal Facility

Vertical GTC VT-4
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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 - 2   
G l a d m a n  P o i n t  S i t e  –  2 0 0 7  R e p o r t  

A P P E N D I X  D   N o n - H a z a r d o u s  W a s t e  L a n d f i l l  

D.1 Non-Hazardous Waste Landfill 

D.1.1 Landfill Summary 

The Non-Hazardous Waste Landfill is located north of the airstrip, approximately 800 m from the main 
station facilities and covers an area of approximately 5000 m2 and an estimated depth of 2 m.  The landfill 
configuration is shown on Figure E-1.   
 
The design of this landfill includes perimeter berms, and placement of a granular fill cover over the 
material. The material in the landfill consists of DCC Tier I and Type A hydrocarbon (lubricating oil and 
greases) contaminated soil. Four groundwater monitoring wells were installed at the landfill perimeter. 
 
For 2007, the monitoring requirements for the Non-hazardous Waste Landfill included visual inspection 
only. 
 
D.1.2 Visual Monitoring 

A visual inspection of the Non-Hazardous Waste (NHW) Landfill was completed on August 25, 2007.  
Based on the visual inspection, the NHW landfill appears to be in reasonably good condition overall.   
 
Minor surficial erosion was noted along the western and southern slopes of the landfill towards the 
southeast corner of the landfill (Photos 28).  Runoff in this location has been concentrated in dozer tracks 
that were oriented parallel to the slope during final grading. The granular cover appears to be self 
armouring and the erosional features, which consist of the washing out of finer material from the coarse 
granular matrix, appear to have stabilized and do not warrant remediation at this time.  Other minor 
rutting from construction related vehicle traffic were also noted, but not documented in detail as they 
showed no sign of degraded condition and the granular fill is self armouring in the event that these minor 
surface irregularities concentrate surface runoff in the future. 
 
Numerous thin tension cracks, typically on the order of 1mm to 5mm width, were observed around the 
perimeter and mid-slope of all four sides of the landfill (Refer to Photos 7-10, 12-18, 22-25 and 35 to 38).  
Thin tension cracks were also observed along the crest of the landfill along the east and west sides of the 
north slope (Photos 4 thru-6), the eastern portion of the southern crest (Photos 26, 27 and 29) and along 
the entire length of the eastern crest (Photos 29, 30, 31, 32 and 33).  In all instances, the cracks were 
roughly parallel to the toe of slope and in multiple locations there were several roughly parallel sets of 
cracks between the toe of slope and crest.  The tension cracks along the lower portion of the slope are 
essentially continuous, although portions of the crack were largely obscured by sediment infilling 
associated with fines washing out of the granular fill and being deposited in the cracks.  
 
Based on a visual assessment, the granular cover material appears to contain sufficient fines (i.e., >5% silt 
sized particles) to make it potentially frost susceptible.  Given the gradation of the granular cover, it is 
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anticipated that some of the observed tension cracks may be related to freeze/thaw induced desiccation.  
Overall, the orientation and spacing of the tension cracks suggests minor slope movement, however, the 
landfill slopes appear to be stable and do not appear to be in imminent danger of large-scale movement.   
 
The condition of the side slopes and landfill cap appear consistent with the site photos available from the 
previous inspection in 2006, with the notable exception that additional tension cracks appear to have 
developed around the crest and perimeter of the landfill.  Some tension cracks were noted during the 2006 
inspection; however, the cracks were not documented in detail.  Given the relatively large number of 
hairline cracks that were observed in 2007, combined with the tendency of washed fines to obscure visual 
identification of the tension cracks over time, it would appear that the bulk of the tension cracks that were 
observed in 2007 are recent.   
 
From the visual analysis during the site visit, there does not appear to be any significant erosion or cover 
issues that require immediate attention or that would be expected to lead to degraded cover performance 
in the near term.  No immediate action is warranted.  The tension cracks have been documented in detail 
to facilitate on-going monitoring.  The overall preliminary stability assessment of the NHW landfill is 
marginal. 
 
D.1.3 Soil Sampling 

Soil sampling was not scheduled for the 2007 monitoring year.  The next soil sampling event will be 
2008. 
 
D.1.4 Groundwater Sampling 

Groundwater sampling was not scheduled for the 2007 monitoring year.  The next groundwater sampling 
event will be 2008. 

(2ra0130/70516-f-rpts-08) D-2 

 





 

Appendix  D Attachments  
 

D1 Site Condition/Visual Inspection Records 

D2 Geotechnical Inspection Photographic Records 

D3 Field Notes 

(2ra0130/70516-f-rpts-08)  
 



 

Appendix D1 

Site Condition/Visual Inspection Records 
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Visual Inspection Checklist 
Inspection Report – Page 1 of 2 

 
SITE NAME: CAM-2, Gladman Point 
LANDFILL/AREA DESIGNATION: Non-Hazardous Waste Landfill 
DATE OF INSPECTION: August 25, 2007 (Gartner Lee Limited) 
DATE OF PREVIOUS INSPECTION: August 20-22, 2006 (inspected by EBA) 
INSPECTED BY: James Theriault 
REPORT PREPARED BY: James Theriault 
The preparer represents to the best of the preparer’s knowledge, the following statements and observations are true and 
correct and to the best of the preparer’s actual knowledge, no material facts have been suppressed or misstated. 
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Visual Inspection Checklist 
Inspection Report – Page 2 of 2 

 

Checklist 
Item 

Present 
Yes/No Location Length Width Depth Extent 

(%) Description 

Photographic 
Records 

(Photos referenced 
in photolog and in 

figures) 

Additional Comments/ 
Preliminary Stability Assessment  

Settlement  No N/A N/A N/A N/A None N/A N/A N/A 

Erosion  Yes a) South slope a) 12m a) 10m a) 50 mm <1% Surficial erosion 
concentrated in 
dozer tracks 

a) Photo 28 Dozer tracks oriented parallels to 
landfill slopes tend to concentrate 
runoff.  Granular fill is self 
armouring (Acceptable) 

Frost Action  No N/A N/A N/A N/A None N/A N/A N/A 

Animal 
Burrows  

No N/A N/A N/A N/A None N/A N/A N/A 

Vegetation  No N/A N/A N/A N/A None N/A N/A N/A 

Staining  No N/A N/A N/A N/A None N/A N/A N/A 

Vegetation 
Stress  

No N/A N/A N/A N/A None N/A N/A N/A 

Seepage 
Points  

No N/A N/A N/A N/A None N/A N/A N/A 

Debris 
Exposed  

No N/A N/A N/A N/A None N/A N/A N/A 

Presence/ 
Condition of 
Monitoring 
Instruments  

Good Refer to Figure C1 N/A N/A N/A N/A N/A N/A N/A 

Other 
Features of 
Note.  

Yes Tension cracks 
observed along all 
four sides of the 
landfill (along toe, 
mid-slope and crest) 

Variable, 
5m to 
50m 

Hairline 
to 5mm 

unknown < 10% Numerous thin 
tension cracks 
running parallel 
to the landfill 
slopes 

Photos 2-10, 12-
18, 22-27, 29-38 

Cracks likely, in part, related to 
freeze/thaw desiccation, but appear 
to be consistent with small-scale 
slope movement.  Sediment 
infilling obscures cracks.  (Marginal) 

Additional 
Photos 

Yes Refer to Figure D1 N/A N/A N/A N/A Additional 
photos 

Photos 1, 11, 19, 
20, 21, 39, 40 

General photos for documentation, 
no features of note 
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Preliminary Stability Assessment 

 
 

Feature 
 

Severity Rating Extent 

Settlement Not Observable None 
Erosion Acceptable Isolated 

Frost Action Not Observable None 
Animal Burrows Not Observable None 

Vegetation Not Observable None 
Staining Not Observable None 

Vegetation Stress Not Observable None 
Seepage Points Not Observable None 
Debris Exposed Not Observable None 
Tension Crack Marginal  Numerous 

 
Overall Landfill Performance 

 
Marginal 
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Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 1.  Looking SW towards NE corner of the landfill.   

 

Photograph 2.  Looking west along the toe of the north side of the landfill from the NE 
corner  Granular slope is graded uniformly and appears stable.   



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 3.  Looking west along crest from NE corner.  Faint tension crack visible along 
the top of slope.   

 

Photograph 4.  Closeup of crack identified in Photo 3 looking west from crest.  Field book 
for scale.    



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 5.  Tension crack extends from the NE corner and appears to gradually migrate 
from 1 m inside the crest to the lip of crest.  Portions of the crack are infilled with sediment.  

Width of crack varies from barely discernable to up to 5mm wide.   

 

Photograph 6.  Tension crack resumes along the crest of the north slope.  Crack was not 
readily apparent between Photos 5 and 6.   



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 7.  Tension crack ends about 7m from the NW corner about 1m from top of 
crest.  Field book at end of crack.   

 

Photograph 8.  Tension crack observed midslope on north face about 5m upslope from toe.  
Field book for scale.    



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 9.  Following mid-slope tension crack on north face (continues from Photo 8) .  
Crack splays into minor parallel cracks about 0.5m to 1.0m apart and rejoins.   

 

Photograph 10.  Tension crack appears to end, possibly infilled with sediments, about 4m 
up from toe of slope.   



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 11.  Looking south along the toe of west side of the landfill from about 6 m NW 
of the NW corner.   

 

Photograph 12.  Closeup of tension crack along the toe of slope, looking south.    



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 13.  Tracking the continuous tension crack from Photo 12 along the toe of the 
west side of the landfill.   

 

Photograph 14.  Tracking the lower tension crack south along the toe of the slope.  The 
tension crack appears to run along the entire toe of slope.   



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 15.  Following the lower tension crack, near southern limit on the west slope 
looking S.   

 

Photograph 16.  Tension crack along the upper slope west side looking south (5m from 
crest).  Crack runs parallel to the crest.    



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 17.  Following the tension crack noted in Photo 16 to the south.  Field book at 
the end of the visible crack (see Photo 18 for close-up).   

 

Photograph 18.  Close-up of the southern end of the crack that originated near the NW 
corner, at Photo 16.   



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 19.  Looking S from crest at NW corner.  No tension cracks observed along top 
of crest.   

 

Photograph 20.  Looking east along the crest of the southern slope of the landfill from the 
SW corner.    



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 21.  Looking east along the southern toe of the landfill from about 20 m west of 
the SW corner.   

 

Photograph 22.  Tension crack observed mid-slope of the south side of the landfill.  Looking 
E from about 10m east for the SW corner.   



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 23.  Tension crack mid-slope on the south slope splays into two cracks with 
0.6m to 1.5m roughly parallel spacing.   

 

Photograph 24.  Following cracks east along the south slope looking east from midslope.  
The crack originated near the SW corner.    



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 25.  Tension crack approaching the SE corner.  Midslope tension crack 
continues around SE corner from where it turns north shifting to 1/3 up the slope.   

 

Photograph 26.  Tension crack along the crest of the south slope.  Looking east to SE 
corner.  The crack is largely infilled with sediments and migrates from 0.5m to 2m in.   



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 27.  Following crack along crest from Photo 26 to the SE corner. Looking east 
to the SE corner.   

 

Photograph 28.  Minor surfacial erosion, self armouring, along east side of south slope 
looking north from downslope of toe.    



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 29.  Looking N along east crest from SE corner.  Tension crack along entire 
crest.   

 

Photograph 30.  Following tension crack N along east crest from Photo 29.   



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 31.  Following the tension crack north.  Crack is  essentially continuous from 
the SE corner and splays and migrates up to 6 m from the crest.   

 

Photograph 32.  Single tension crack continues to NE corner along the east crest of the 
landfill.    



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 33.  Tension crack from east side of the landfill curves and joins up with tension 
crack on the north slope.   

 

Photograph 34.  Tension crack in NE corner curves and continues.   



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 35.  Tension crack on east slope starting at SE corner and 1/3 up slope 
(continues from south side).   

 

Photograph 36.  Following crack N along the east side of the landfill.  Crack is essentially 
continuous from the SE corner.    



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 37.  Following the tension crack north along the east slope of the landfill.  
Tension crack becomes faint on the northern 1/3 of slope.   

 

Photograph 38.  Tension crack ends mid-slope about 13m south of NE corner.   



Photograph Log – App D2 – Geotechnical Inspection
Photographic Records 

N o n - H a z a r d o u s  W a s t e  L a n d f i l l  
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Photograph 39.  Top surface of the landfill looking SW from the NE corner.   

 

Photograph 40.  Top surface of the landfil looking SE from the NW corner.    
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ANALYTICAL REPORT

Reported On:  24-SEP-07 10:25 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

70516
ALSEQ07-487

Comments:  

Job Reference:  
Project P.O. #:  

Other Information:  

CAM-2Legal Site Desc:  
A018235CofC 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

28-AUG-07Lab Work Order #:  L548105 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

                            ____________________________________________  
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS LABORATORY GROUP  ANALYTICAL  REPORT

L548105 CONTD....

2PAGE of 5

WATER

25-AUG-07 25-AUG-07 25-AUG-07 25-AUG-07

C2-MW-1 C2-MW-2 C2-MW-3 C2-MW-4

L548105-1 L548105-2 L548105-3 L548105-4

09:50 10:30 11:15 14:05

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)

1420 1070 791 887

5.75 0.160 37.7 0.314

<0.0050 <0.0050 <0.0025 <0.0050

<0.010 <0.010 <0.010 <0.0070

0.069 0.070 0.045 0.051

<0.010 <0.010 <0.0050 <0.010

0.67 0.20 0.22 0.63

0.00029 0.00024 0.000124 <0.00017

201 147 165 110

0.013 <0.010 0.0130 0.016

0.0093 0.0098 <0.0015 <0.0030

0.011 0.012 0.0152 <0.010

6.21 0.177 1.44 0.309

0.0096 <0.0050 <0.0025 <0.0050

0.102 0.097 <0.025 0.055

222 170 92.1 149

0.231 0.863 0.0450 0.115

<0.000020 <0.000020 <0.000020 <0.000020

0.030 <0.010 0.0291 <0.010

0.029 0.041 0.0697 0.016

36.4 24.5 41.8 35.8

<0.020 <0.050 <0.025 <0.030

<0.00020 <0.00020 <0.00010 <0.00020

370 784 461 616

<0.0020 <0.0020 <0.0010 <0.0020

<0.0050 <0.0050 <0.0025 <0.0050

0.292 0.013 0.067 0.018

0.0109 0.0074 <0.0010 <0.0020

<0.030 <0.030 <0.030 <0.030

10.4 45.9 1.16 31.8

<0.00050 <0.00050 <0.00050 <0.00050

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 <0.0010 <0.0010 <0.0010

0.00143 <0.00050 <0.00050 <0.00050

0.00102 <0.00050 <0.00050 <0.00050

0.0024 <0.0010 <0.0010 <0.0010

<0.10 <0.10 <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

ALS LABORATORY GROUP  ANALYTICAL  REPORT

L548105 CONTD....
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WATER

25-AUG-07 25-AUG-07 25-AUG-07 25-AUG-07

C2-MW-1 C2-MW-2 C2-MW-3 C2-MW-4

L548105-1 L548105-2 L548105-3 L548105-4

09:50 10:30 11:15 14:05

VPH (C6-C10) (mg/L)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 2,4-Dichlorotoluene (SS) (%)

Surrogate: Fluorobenzene (SS) (%)

TEH10-30 (mg/L)

PCB-1016 (mg/L)

PCB-1221 (mg/L)

PCB-1232 (mg/L)

PCB-1242 (mg/L)

PCB-1248 (mg/L)

PCB-1254 (mg/L)

PCB-1260 (mg/L)

PCB-1262 (mg/L)

PCB-1268 (mg/L)

Total Polychlorinated Biphenyls (mg/L)

<0.10 <0.10 <0.10 <0.10

99 100 98 101

95 98 92 92

98 103 99 98

1.25 <0.25 0.44 <0.25

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

Non-Halogenated 
Volatiles

Extractable 
Hydrocarbons
Polychlorinated 
Biphenyls



EPH-SF-FID-VA

HARDNESS-CALC-VA

HG-TOT-CCME-CVAFS-
VA

MET-TOT-CCME-ICP-VA

MET-TOT-CCME-MS-VA

PCB-SF-ECD-VA

VH-PT-FID-VA

VOC7-PT-MS-VA

VPH-CALC-VA

XYLENES-CALC-VA

Reference Information

EPH in Water by GCFID

Hardness

Total Mercury in Water by CVAFS (CCME)

Total Metals in Water by ICPOES (CCME)

Total Metals in Water by ICPMS (CCME)

PCB by Extraction with GCECD

VH by Purge Trap GCFID

BTEX by Purge Trap GCMS

BC MOE Laboratory Manual (2005)

CSR VOC7 by MeOH with DI GCMS

Methods Listed (if applicable):

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

BCMOE EPH GCFID

APHA 2340B

EPA 245.7

EPA SW-846 3005A/6010B

EPA SW-846 3005A/6020A

EPA 3510/8082 Liq-Liq GCECD

EPA 8260b, BCMELP CSR Method

EPA 8260b, BCMELP CSR Method

BC MOE LABORATORY MANUAL (2005)

CALCULATION

Analytical Method Reference(Based On) Matrix 

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).

Hardness is calculated from Calcium and Magnesium concentrations, and is expressed as calcium carbonate equivalents.

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 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 - 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 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 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).

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).

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.  

24-SEP-07 10:22
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Reference Information

Methods Listed (if applicable):

ALS Test Code Test Description 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

VA ALS LABORATORY GROUP - 
VANCOUVER, BC, CANADA

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.

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.

L548105 CONTD....
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 Please note that certain metals have been increased for water sample due to the interferences encountered during the analysis.

ANALYTICAL REPORT

Reported On:  24-SEP-07 10:17 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

70516
ALSEQ07-487

Comments:  

Job Reference:  
Project P.O. #:  

Other Information:  

Legal Site Desc:  
A018234CofC 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

29-AUG-07Lab Work Order #:  L548108 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

                            ____________________________________________  
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS LABORATORY GROUP  ANALYTICAL  REPORT

L548108 CONTD....

2PAGE of 11

SOIL

25-AUG-07 25-AUG-07 25-AUG-07 25-AUG-07 25-AUG-07

C2-MW-1-1 C2-MW-1-2 C2-MW-2-1 C2-MW-2-2 C2-MW-3-1

L548108-2 L548108-3 L548108-4 L548108-5 L548108-6

09:30 09:35 10:00 10:05 10:45

% 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)

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)

F4 (C34-C50) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

6.0 9.1 6.9 7.9 5.9

8.48 8.24 8.70 8.37 8.06

<10 <10 <10 <10 <10

0.993

<5.0

0.989

<5.0

0.831

<5.0

1.10

<5.0

1.23

<5.0

6.5 13.0 7.7 6.3 13.1

<0.50 <0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50 <0.50

3.8 3.6 3.0 3.3 5.6

<2.0 <2.0 <2.0 <2.0 <2.0

6.2 4.3 2.1 2.2 5.4

<30 <30 <30 <30 <30

<0.0050 0.0057 <0.0050 <0.0050 0.0122

<4.0 <4.0 <4.0 <4.0 <4.0

<5.0 <5.0 <5.0 <5.0 <5.0

<2.0 <2.0 <3.0 <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

6.4 6.8 5.2 5.2 9.3

6.0 8.3 7.2 5.9 12.0

<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

<10 <10 <10 <10 <10

114 96 100 103 98

92 95 94 96 92

118 94 99 103 96

<10 <10 <10 <10 <10

11 10 <5 <5 5

<5 16 31 6 <5

<5 <5 <5 <5 <5

46 98 119 118 138

Physical Tests

Metals

Non-Halogenated 
Volatiles

Extractable 
Hydrocarbons
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

25-AUG-07 25-AUG-07 25-AUG-07 25-AUG-07

C2-MW-3-2 C2-MW-4-1 C2-MW-4-2 C2-MW-5-2

L548108-7 L548108-8 L548108-9 L548108-10

10:50 11:30 11:35 11:40

% 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)

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)

F4 (C34-C50) (mg/kg)

Surrogate: 2-Bromobenzotrifluoride (%)

23 17 3.4 3.2

8.36 7.94 8.43 8.57

<10 <10 <10 <10

0.904

<5.0

0.886

<5.0

0.894

<5.0

1.00

<5.0

5.7 8.7 8.0 7.6

<0.50 <0.50 <0.50 <0.50

<0.50 <0.50 <0.50 <0.50

2.6 3.8 3.1 3.2

<2.0 <2.0 <2.0 <2.0

1.6 3.0 2.9 2.4

<30 <30 <30 <30

<0.0050 0.0081 <0.0050 <0.0050

<4.0 <4.0 <4.0 <4.0

<5.0 <5.0 <5.0 <5.0

<2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0

<1.0 <1.0 <1.0 <1.0

<5.0 <5.0 <5.0 <5.0

5.0 7.1 7.2 7.0

4.3 10.0 6.1 5.8

<0.040 <0.040 <0.040 <0.040

<0.050 <0.050 <0.050 <0.050

<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

<0.10 <0.10 <0.10 <0.10

<10 <10 <10 <10

99 93 95 97

88 91 94 92

102 92 94 94

<10 <10 <10 <10

10 <5 <5 10

88 35 <5 <5

50 18 <5 <5

134 126 130 110

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

L548108 CONTD....

4PAGE of 11

SOIL

25-AUG-07 25-AUG-07 25-AUG-07 25-AUG-07 25-AUG-07

C2-MW-1-1 C2-MW-1-2 C2-MW-2-1 C2-MW-2-2 C2-MW-3-1

L548108-2 L548108-3 L548108-4 L548108-5 L548108-6

09:30 09:35 10:00 10:05 10:45

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)

41 90 118 110 118

YES YES YES YES YES

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 0.019 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010 <0.010

<0.010 <0.010 0.019 <0.010 <0.010

Extractable 
Hydrocarbons

Polychlorinated 
Biphenyls
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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SOIL

25-AUG-07 25-AUG-07 25-AUG-07 25-AUG-07

C2-MW-3-2 C2-MW-4-1 C2-MW-4-2 C2-MW-5-2

L548108-7 L548108-8 L548108-9 L548108-10

10:50 11:30 11:35 11:40

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)

116 121 114 98

NO NO YES YES

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

<0.010 <0.010 <0.010 <0.010

Extractable 
Hydrocarbons

Polychlorinated 
Biphenyls
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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WATER

25-AUG-07

C2-MW-5

L548108-1

14:05

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)

1280

0.213

<0.0050

<0.0050

0.040

<0.010

1.00

<0.00017

121

0.016

<0.0030

<0.010

0.202

<0.0050

0.083

238

0.101

<0.000020

0.011

<0.010

65.5

<0.020

<0.00020

903

<0.0020

<0.0050

<0.010

<0.0020

<0.030

0.722

<0.00050

<0.00050

<0.0010

<0.00050

<0.0010

<0.00050

<0.00050

<0.0010

<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

25-AUG-07

C2-MW-5

L548108-1

14:05

VPH (C6-C10) (mg/L)

Surrogate: 4-Bromofluorobenzene (SS) (%)

Surrogate: 2,4-Dichlorotoluene (SS) (%)

Surrogate: Fluorobenzene (SS) (%)

TEH10-30 (mg/L)

PCB-1016 (mg/L)

PCB-1221 (mg/L)

PCB-1232 (mg/L)

PCB-1242 (mg/L)

PCB-1248 (mg/L)

PCB-1254 (mg/L)

PCB-1260 (mg/L)

PCB-1262 (mg/L)

PCB-1268 (mg/L)

Total Polychlorinated Biphenyls (mg/L)

<0.10

99

100

100

<0.25

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<0.0010

<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

G

RAMB

Outlier  - No assignable cause for nonconformity has been determined.

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 

L548108-2

L548108-3

L548108-4

L548108-5

L548108-6

L548108-7

L548108-8

L548108-9

C2-MW-1-1

C2-MW-1-2

C2-MW-2-1

C2-MW-2-2

C2-MW-3-1

C2-MW-3-2

C2-MW-4-1

C2-MW-4-2

Samples with Qualifiers for Individual Parameters as listed above:

Client Sample ID Sample Number 

G

RAMB

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.

24-SEP-07 10:14
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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

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)

Methods Listed (if applicable):

ALS Test Code Test Description

Soil

Soil

Water

Soil

Water

Soil

CCME CWS PHC TIER 1 (2001)

EPA 8260B & 524.2

APHA 2340B

CCME

EPA 245.7

BCMELP CSR SALM METHOD 8

Analytical Method Reference(Based On) Matrix 

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.
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.
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MET-TOT-CCME-ICP-VA

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-PT-FID-VA

VOC7-MET-PT-MS-VA

Reference Information

Total Metals in Water by ICPOES (CCME)

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

VH by Purge Trap GCFID

BTEX by MeOH with Purge and Trap GCMS

Methods Listed (if applicable):

ALS Test Code Test Description

Water

Water

Soil

Water

Soil

Soil

Soil

Water

Soil

EPA SW-846 3005A/6010B

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

EPA 8260b, BCMELP CSR Method

EPA 8260B & 524.2

Analytical Method Reference(Based On) Matrix 

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 - 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 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
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.
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VOC7-PT-MS-VA

VPH-CALC-VA

XYLENES-CALC-VA

XYLENES-CALC-VA

Reference Information

BTEX by Purge Trap GCMS

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

Water

Soil

EPA 8260b, BCMELP CSR Method

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

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).

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.

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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Appendix F  

QA/QC 

(2ra0131/70516/f-rpts-08)   



Table F 1 - QAQC - Soil

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)

C2-MW-4-2 MW-4 0.5 ALS 0.894 <0.50 3.1 <2.0 2.9 <30 <0.0050 <5.0 6.1 0 <10 <5 <5 <0.010
C2-MW-5-2* MW-4 0.5 ALS 1 <0.50 3.2 <2.0 2.4 <30 <0.0050 <5.0 5.8 10 <10 10 <5 <0.010
C2-MW-5-2* MW-4 0.5 Cantest 1 < 0.2 3 1 2 4.7 0.01 2 9 < 20 < 5 < 80 < 250 < 0.03

Average 0.96 - 3.10 - 2.43 - - - 6.97 - - - - -
RSD 6% - 3% - 19% - - - 25% - - - - -

Notes: Relative Standard Deviation (RSDs) calculated by dividing the standard deviation of the comparitive set by the average.
* Denotes duplicate sample
- Denotes RSD not calculable

xx% Exceeds QA/QC goal of 20% for inorganics or 30% for organics.

Petroleum Hydrocarbons PCB Total
Aroclors

Lead Mercury Nickel ZincCadmium CobaltChromium CopperArsenicSample Ident. Sample 
Location Depth Laboratory

(1App F/70516/Jan 30-08-KB-pc)



Table F2 - QAQC - Water

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)

C2-MW-4 MW-4 ALS <0.0070 <0.00017 0.016 <0.0030 <0.010 <0.0050 <0.000020 0.016 31.8 <0.25 <0.0010
C2-MW-5* MW-4 ALS <0.0050 <0.00017 0.016 <0.0030 <0.010 <0.0050 <0.000020 <0.010 0.722 <0.25 <0.0010
C2-MW-5* MW-4 Cantest 0.0008 0.00005 0.0059 0.0009 0.0036 < 0.0002 < 0.00002 0.0074 8.52 0.18 < 0.005 < 0.1 < 0.25 < 0.0004

Average - - 0.01 - - - - - 13.68 - - - - -
RPD - - 46.2% - - - - - 118.2% - - - - -

Notes: Relative Standard Deviation (RSDs) calculated by dividing the standard deviation of the comparitive set by the average.
* Denotes duplicate sample
- Denotes RSD not calculable

xx% Exceeds QA/QC goal of 20% for inorganics or 30% for organics.

PCB Total
Aroclors

Copper Lead Mercury Nickel ZincCadmium CobaltChromium
Petroleum Hydrocarbons

Sample Ident. Sample 
Location Laboratory Arsenic

(1AppF2/70516/Jan 30-08-KB-pc)
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