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1 INTRODUCTION 

1.1 LOCATION AND SITE FEATURES 

The FOX-5 Broughton Island DEW Line site is located on the southeastern edge of Broughton 

Island. Broughton Island is a small island off the east coast of the Cumberland Peninsula of 

Baffin Island. The FOX-5 site is located at 67° 33’ north latitude and 63° 49’ west longitude. 

The site is located approximately 9 km east of the community of Qikiqtarjuaq (formerly 

Broughton Island) and sits on a high point about 2 km inland of Davis Strait. The main site is 

approximately 550 m above sea level and is accessed by an all-season road; however, the road 

has not been maintained since the completion of the site clean-up.  

FOX-5 was originally an auxiliary station within the original DEW Line system that was 

decommissioned in 1991. A remotely operated North Warning System Short Range Radar 

Station has been constructed in its vicinity. The environmental clean-up and demolition of 

facilities not required for the operation of the SRR site commenced in 2001 and was 

completed during the summer of 2006. The clean-up included the closure and remediation of 

two existing landfills as well as the construction of two landfills for the disposal of non-

hazardous wastes generated from demolition, and collection of site debris, one of which was 

also constructed to contain Tier II soils in a separate cell. These landfills, as shown on the 

overall site plan, Figure 1 FOX-5, include: 

• Station Non-Hazardous Waste Landfill; 
• Main Landfill; and 
• Middle Site Tier II Soil Disposal Facility/Non-Hazardous Waste Landfill. 

The Airstrip Landfill, not shown in Figure 1, does not require monitoring as it was completely 

excavated. 
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In accordance with the NTI-DND Cooperation Agreement, landfill monitoring is to be carried 

out following clean-up of the site. The monitoring schedule for the 2008 FOX-5 Broughton 

Island site is provided in Table I. 

Table I : 2008 Monitoring Requirements for FOX-5 Landfills 

Landfill Visual 
Inspection Soil Sampling Groundwater 

Sampling 
Thermal 

Monitoring 
Station Area 
NHWLF     

Main Landfill     
Middle Site Tier II 
Disposal Facility / 
NHWLF 

    

1.2 OBJECTIVES AND SCOPE OF WORK 

The objective of the Defence Construction Canada (hereinafter called “DCC”) Landfill 

Monitoring Program is to collect sufficient information to assess the landfills’ performance, 

from a geotechnical and environmental perspective. DCC has specified the requirements for 

the Landfill Monitoring Program in the document Terms of Reference (ToR) – Consulting 

Services for the Collection of Landfill Monitoring Data - FOX-5 Broughton Island and FOX-

M Hall Beach DEW Line Sites, Nunavut Territory, Qikiqtaaluk Region, DCC Project # DLC 

MON, December 14, 2007 (ToR, reference B). 

The scope of work for the Landfill Monitoring Program is defined in the ToR (reference B) 

and in Biogenie S.R.D.C. Inc’s (hereinafter called “Biogenie”) accepted proposal dated 

February 2008 (reference C) that was submitted to DCC. The scope of work generally 

includes the following activities: 

• Landfill Monitoring for each of the FOX-5 Landfills: 
• Visual inspection; 
• Soil sampling; 
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• Groundwater sampling; 
• Thermal monitoring (Main Landfill and DCC Tier II Disposal Facility); 
• Create photographic record; and 
• Draft and Final reports. 

1.3 REPORT FORMAT 

This report describes the work carried out in August 2008 at three landfill sites at FOX-5 

Broughton Island. Results from soil and groundwater sampling, thermal monitoring, and 

visual inspection of the sites are also presented in the formats described in the ToR (reference 

B). An electronic version of the report and its component tables, figures and data files is 

included in a CD-ROM, which is enclosed with the report.  

The report is organized with a separate chapter for each of the landfill areas. Each chapter 

contains all relevant information for that landfill area, for the 2008 Landfill Monitoring 

Program. The following information is provided in each landfill section: 

• Visual inspection checklist; 
• Visual inspection drawing mark-up; 
• A selection of visual inspection photos; 
• Thermal monitoring summary (where applicable); 
• Plots of ground temperatures with depth at each thermistor installation (where 

applicable); 
• Summary of 2008 soil analytical data; 
• Evaluation of 2008 soil analytical data, as compared to baseline conditions; 
• Summary of 2008 groundwater analytical data; and 
• Monitoring well development/sampling reports (where applicable). 

For the photographic record, the printed copy of the report only includes an index and 

thumbnail image of photos for each of the landfill areas. The actual photos are included in 

electronic format in the CD-ROM. Certificates of Analysis, QA/QC analytical results and field 

notes are attached in appendices. 
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1.4 PROJECT REFERENCES 

The following references are specifically relevant to the 2008 Landfill Monitoring activities: 

A. Request for Abbreviated Proposal- Consultant Services – Collection of Landfill 
Monitoring Data for the DEW Line Sites: FOX-M Hall Beach and FOX-5 Broughton 
Island, Nunavut Territory - Qikiqtaaluk Region, Nunavut. DCC Project # DLC MON 
(Qikiq 08), January 14, 2008. 

B. Terms of Reference – Consulting Services for the Collection of Landfill Monitoring 
Data - FOX-5 Broughton Island and FOX-M Hall Beach DEW Line Sites, Nunavut 
Territory, Qikiqtaaluk Region, DCC Project # DLC MON, December 14, 2007. 

C. Technical Proposal – The Collection of Landfill Monitoring Data for the DEW Line 
Sites: FOX-M Hall Beach and FOX-5 Broughton Island, Nunavut Territory - 
Qikiqtaaluk Region, Nunavut. Project Ref. 6121-045, February 2008.  

D. Post-Field Progress Report, FOX-5 Landfill Monitoring 2008, September 5, 2008. 

The range of the report, limitation of responsibilities as well as the detailed procedures for the 

use of this report are presented in Appendix A. 
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2 OUTLINE AND METHODOLOGY 

2.1 FIELD PROGRAM STAFF 

On-site 2008 field program at FOX-5 Broughton Island took place from August 19 to 22, 

2008. Biogenie sub-contracted Sila Remediation Inc. from Igloolik, Nunavut to perform the 

field work. The Sila field program was executed by Mr. Andrew Passalis and four local Inuit 

representatives. 

The Sila Field Team (Table II) consisted of an engineer and local support personnel. The team 

was made up of the following individuals: 

Table II : Sila’s Field Team 
 

Personnel Role 
Andrew Passalis Project Engineer 
Mina Kunilusie Field Technician 

Danny Audlakiak Field Technician 
Alan Kooneeliusie Wildlife Monitor 
George Kuniluisee Wildlife Monitor 

2.2 VISUAL INSPECTION 

Data and information collected during the visual inspection of the FOX-5 landfills are 

included in the visual inspection datasheets. These data sheets include such inspection data as 

the location of settlement, erosion, frost action, sloughing and cracking, animal burrows, 

vegetation cover and stress, staining, seepage points, exposed debris, and any other features of 

note. 
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Each feature was identified with an alphabetical tag to be used consistently each year in an 

effort to track changes in condition for each specific feature. New features are added to the 

checklist and are noted as new observations. This letter is shown on the figures for each 

landfill along with the symbol for the particular feature.  

Digital photos with a measure of scale were taken to show the actual general state of the 

landfills as well as features of interest. Annotated sketches/diagrams are included in the 

present report for each landfill. 

The photos were taken with a Sony Cyber-shot 7.2 megapixel (MP) digital camera. 

Full resolution digital jpg copies are furnished on a CD-ROM appended with the final report. 

The photo log, including the local coordinates from where the photo was taken, orientation 

(relative to map north), feature of note and picture number is included with each landfill 

report.  

2.3 SOIL SAMPLING 

The soil sampling methodology conformed to guidance provided in the following Canadian 

Council of Ministers of the Environment (CCME) documents: 

• CCME Guidance Document on the Management of Contaminated Sites In 
Canada, April 1997, CCME PN 1279. (CCME catalogue -
http://www.ccme.ca/pdfs/cat_eng.pdf); 

• CCME EPC-NCS62E Guidance Manual on Sampling, Analysis, and Data 
Management for Contaminated Sites - Volume I: Main Report, December 
1993 (CCME catalogue - http://www.ccme.ca/pdfs/cat_eng.pdf); 

• CCME EPC-NCS66E Guidance Manual on Sampling, Analysis, and Data 
Management for Contaminated Sites - Volume II: Analytical Method 
Summaries, December 1993 (CCME catalogue - 
http://www.ccme.ca/pdfs/cat_eng.pdf); 

• Reference method for the Determination of Petroleum Hydrocarbons in Soil – 
Tier I Method, 2001; and 
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• CCME Subsurface Assessment Handbook for Contaminated Sites, March 
1994, EPC-NCSRP-48E (CCME catalogue - www.ccme.ca/pdfs/cat_eng.pdf). 

For the 2008 monitoring event, 12 soil-sampling stations were visited. One surface sample  

(0-15 cm depth below surface) and one subsurface sample (40-50 cm depth below surface) 

were collected from each sampling station. The laboratory’s Certificates of Analysis for the 

2008 monitoring campaign are presented in Appendix B. No frozen ground or frost was 

encountered at the soil sampling stations during the August 2008 sampling. 

As specified in the ToR (reference B), the soil sampling procedures were adhered to: 

• Where required, the soil samples were collected from locations between two 
to four meter radius of the monitoring wells; 

• Blind field duplicates (10 %) were collected for Quality Assurance and 
Quality Control purposes; 

• Duplicate samples (10 %) were also collected and submitted to a second 
laboratory for quality control purposes; and 

• An additional 10 % of soil samples collected were sent to the owner’s 
representative (ESG OPS CENTRE) in Kingston for archiving as specified by 
DCC. 

The soil samples were analyzed for requested parameters (TPH, Total metals and PCBs) as 

specified by DCC. Table III below summarizes the soil sampling locations at FOX-5 during 

the August 2008 field program. 

Table III : Summary of Soil Sampling at FOX-5, August 2008 Landfill Site  
Soil Sampling Stations 

 
Landfill Site Soil Sample Locations 

Main Landfill MW-10 MW-11 MW-12 MW-13 MW-14 
Middle Site Tier 
II/NHWLF MW-5 MW-6 MW-7 MW-8 MW-9 

Notes:  
Soil samples annotated as “MW” were collected as per the ToR (reference B) between 2-4 metres from monitoring wells.  
All soil samples (except F4-25) were collected from two depths (0-15 cm and 40-50 cm generally) 
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2.4 GROUNDWATER SAMPLING 

The soil sampling methodology conformed to guidance provided in the following Canadian 

Council of Ministers of the Environment (CCME) documents: 

• CCME EPC-NCS62E Guidance Manual on Sampling, Analysis, and Data 
Management for Contaminated Sites - Volume I: Main Report, December 
1993 (CCME catalogue - http://www.ccme.ca/pdfs/cat_eng.pdf); and 

• CCME EPC-NCS66E Guidance Manual on Sampling, Analysis, and Data 
Management for Contaminated Sites - Volume II: Analytical Method 
Summaries, December 1993 (CCME catalogue - 
http://www.ccme.ca/pdfs/cat_eng.pdf). 

Wells were purged as specified and measurements of in situ temperature, conductivity and pH 

were taken. Sampling took place when these parameters were stabilized. Turbidity readings 

were also collected at each station. The samples were not acidified and were not filtered (as 

directed in ToR). 

There are 15 monitoring wells at FOX-5. During the 2006 field program, it was possible to 

sample 14 out of 15 monitoring wells. One monitoring well (MW-14) could not be sampled 

due to dry conditions at the time of sampling. A summary of the status of the monitoring wells 

and the attempts made are summarized in Table IV. 

In sampled wells, no signs of free-phase hydrocarbon product were detected. Monitoring Well 

Development and Sampling Record forms are included in appropriate sections in this report. 

Table IV : Summary of Groundwater Sampling at FOX-5, August 2006 

Landfill Site Groundwater Sample Locations 
Station AREA NHWLF MW-15 MW-16 MW-17 MW-18 MW-19 
Main Landfill MW-10 MW-11 MW-12 MW-13  
Middle Site Tier 
II/NHWLF MW-5 MW-6 MW-7 MW-8 MW-9 

Notes: All monitoring wells were inspected and found to be in good condition with no significant concerns identified. 



 

COLLECTION OF LANDFILL MONITORING DATA AT THE FOX-5 AND FOX-M FORMER DEW LINE SITES 10 
DRAFT FINAL REPORT 2008 
 

 
CONFIDENTIAL DOCUMENT FOR THE EXCLUSIVE USE OF DEFENCE CONSTRUCTION CANADA  BIOGENIE 
-EN  S:\P\CD\8177\R\08-DCC-landfill report-pv.doc/ 

2.5 THERMAL MONITORING 

All thermistors at the Main Landfill and Middle Site Tier II Disposal Facility were inspected 

and found to be in good condition with no significant concerns identified. With the exception 

of two manual temperature readings at VT-4 and VT-10, all analogues/ thermocouples were 

observed to be functioning properly. Data from all thermistors were successfully retrieved. 

All clocks exhibited slight drift and were syncronized using the Prolog software. 

Specific detailed information regarding temperature data is contained in the report section on 

the Main Landfill and Middle Site Tier II Soil Disposal Facility. 

2.6 FIELD NOTES AND DATA 

Field notes from the 2008 landfill monitoring program, including soil and water sampling are 

included in Appendix C for reference. Notes were written in field notebooks with indelible 

pen and were scanned to an Adobe pdf document for future reference and back-up. 

Locations of all observations and features for the visual inspection were recorded using a 

hand-held Garmin 60Cx GPS device, which included a combination of continuous tracks and 

discrete waypoints. Data packages collected from the individual vertical thermistors was 

downloaded directly to a field laptop computer.  
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2.7 QUALITY CONTROL 

Standards for sample collection were implemented to decrease the likelihood of compromising 

collected samples. The methods used for sample collection are summarized in Section 2.3 and 

2.4 of this report. Ensuring the following minimized sample cross contamination: 

• All samples were placed directly into an appropriate laboratory supplied 
containers (for the particular analysis); 

• Soil samples were collected with the use of decontaminated sampling 
equipment and/or nitrile gloves that were used only once; 

• Water samples were collected through the use of dedicated Waterra footvalves 
and tubing; and 

• All samples were stored in chilled coolers/refrigerators throughout the field 
program and chilled coolers during subsequent transfer to the respective 
laboratory. 

Chains of custody (COC) forms were completed by the Project Engineer after sample 

collection. The samples were refrigerated prior to off-site shipment by First Air Cargo directly 

to Bodycote and Maxxam in Ottawa, Ontario and ESG, via Ottawa to Kingston, Ontario where 

they were checked in by laboratory representatives. All analysis was completed as specified 

on COC forms. 
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2.8 QA/QC PROCEDURES 

Standard QA/QC procedures as specified in the TOR and CCME Guidance Documents for 

this project were used. The following is a summary of the analytical QA/QC samples 

collected: 

• 10% Blind Duplicate Samples of soil and water were sent to Bodycote; 
• 10% Interlab Duplicate Samples were sent to Maxxam (looking for variation 

in procedures causing significant difference in analytical result). Results for 
both the blind duplicates and the interlab duplicates can be found in in 
corresponding sections of each report, as actual values and relative percent 
differences; and 

• 10% Archival Samples of soil to ESG (soils). 

Bodycote has QA/QC measures for the analysis of the samples. Bodycote QC samples will 

typically be introduced into the analytical stream on a batch basis, normally comprising 20% – 

30% of the total sample throughput. A batch size of 15 – 20 typically includes one of each 

control standard, reference standard, surrogate spike, duplicate sample, and method blank. A 

control sample is a blank matrix fortified with analyte of interest and carried through all 

analytical steps to monitor lab performance (recovery & basis) on clean matrix. A reference 

sample is a sample with predetermined certified characteristics that undergoes the same 

processing as samples used to evaluate accuracy of procedure. A surrogate spike is an 

organic compound with similar chemical composition and behaviour in the analytical process 

used to monitor recovery in each sample. A duplicate sample occurs when client samples are 

analyzed in duplicate to monitor reproducibility in analysis and preparation. Finally, a method 

blank is a blank sample matrix carried through the same procedure as the samples, it is used 

to monitor for process contamination. 

Maxxam follows similar in-house QA/QC procedures. Bodycote and Maxxam QA/QC reports 

can be found in Appendix D. 
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3 STATION AREA NON-HAZARDOUS WASTE LANDFILL 

3.1 BACKGROUND AND MONITORING PROGRAM 

The Station Area Non-Hazardous Waste Landfill (SANHWLF) was constructed east of the 

station area for the disposal of non-hazardous materials generated from the demolition of 

facilities not required for the operation of the SRR, for site debris collected during clean-up 

and for Tier I contaminated soil. The location of this landfill encompasses the former sewage 

outfall, and is located within the vicinity of an area of hydrocarbon contamination originating 

at the garage area. Several areas of contaminated soil were also identified up-gradient of this 

landfill during the site investigation, including Tier I and II levels of lead, Tier I PCBs and a 

large Type B (fuel oil) hydrocarbon plume that extended into the footprint for the new landfill 

construction. All of the above-noted contaminated soil areas were reportedly excavated during 

clean-up, however it is expected that residual contaminant levels may be observed in the  

up-gradient vicinity of this landfill.  

The design of the Station Non-Hazardous Waste Landfill included the construction of 

compacted perimeter berms, and the placement of a cover of compacted granular fill over the 

landfilled material. Five groundwater monitoring wells are installed at the landfill perimeter. 

The long term monitoring plan consists of visual monitoring, and the collection of soil and 

groundwater samples. 

As requested in the ToR, the 2008 monitoring of this landfill only includes visual inspection to 

verify for evidence of settlement or erosion. 
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3.2 VISUAL INSPECTION REPORT 

The visual inspection of the Station Area Non-Hazardous Waste Landfill was conducted on 

August 19 and 20, 2008. The Visual Inspection Checklist/Report has been completed as per 

the ToR (reference B) and is included as Table V of this report. 

Settlement 

Indications of consolidation or differential settlement were not noted. 

Erosion 

Erosion of the capping material was not noted. 

Frost Action 

Evidence of frost action was not noted.  

Evidence of Burrowing Animals 

Indications of burrowing animals were not noted. 

Re-establishment of Vegetation 

Based on the regional setting of this landfill reestablishment of vegetation is not likely. 

Staining 

Areas of staining were not observed at the time of the inspection. 

Seepage Points 

There were no seepage points observed at this landfill. 
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Debris 

Two pieces of partially exposed metal debris, including a crushed barrel and braided cable 

were observed adjacent to the west toe of the landfill. The location of this debris is illustrated 

on Figure 2 FOX-5 Broughton Island – Station Area Non-Hazardous Waste Landfill. 

Discussion 

The Station Area Landfill performance with respect to containment of the debris within the 

landfill is rated as acceptable. Visual inspection report, including supporting photos and 

drawing, is presented in the following pages. 

It was noted that surface runoff directed overtop of the landfill and either continues flowing 

over the capping material or infiltrates the landfill. The surface water run off has not resulted 

in any significant erosion of note. No frost action was observed near the wells MW-15 to 

MW-19 of this area (see Figure 2 FOX-5 Broughton Island – Station Area Non-Hazardous 

Waste Landfill). 

Table V : Visual Inspection Checklist – Inspection Report – Station Area  
Non-Hazardous Waste Landfill 

SITE NAME:  STATION AREA NON-HAZARDOUS WASTE LANDFILL 
LANDFILL DESIGNATION:  
DATE OF INSPECTION:  AUGUST 19-20, 2008 
DATE OF PREVIOUS 
INSPECTION:  

AUGUST 19-21, 2007 

INSPECTED BY:  A. PASSALIS 
REPORT PREPARED BY:  SILA REMEDIATION INC. / BIOGENIE S.R.D.C. INC. 
The inspector/reporter represents to the best of their 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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Table VI : Station Area Non-hazardous Waste Landfill Inspection Sheet 

Present
(Yes/No) Location Length Width Depth Extent Description Photographic

Record
Severity 
Rating Additional Comments

Settlement No N/A N/A N/A N/A None N/A N/A Not observed N/A
Erosion No N/A N/A N/A N/A None N/A N/A Not observed N/A
Frost Action No N/A N/A N/A N/A None N/A N/A Not observed N/A
Animal Burrows No N/A N/A N/A N/A None N/A N/A Not observed N/A
Vegetation No N/A N/A N/A N/A None N/A N/A Not observed N/A
Staining No N/A N/A N/A N/A None N/A N/A Not observed N/A
Vegetation Stress No N/A N/A N/A N/A None N/A N/A Not observed N/A
Seepage Points No N/A N/A N/A N/A None N/A N/A Not observed N/A

Debris Exposed Yes
Feature H (new)
See Figure 2 for 

location
N/A N/A 0.3 m Isolated

Partially exposed crushed 
drum and braided cable 
noted at toe of landfill

F5_08-0533, 
0534 Acceptable

5025E, 5193N: 2 x 1 m area 
located between 5-7 m SW of 

CLS monument
Presence/Condition of 
Monitoring Instruments No N/A N/A N/A N/A None N/A N/A Not observed N/A

Other Features of Note No
Overall Landfill Performance: Acceptable

Checklist Item
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3.3 PRELIMINARY STABILITY ASSESSMENT 

The Preliminary Stability Assessment for Station Area Non-Hazardous Waste Landfill has 

been completed as per the ToR and is included as Table VII of this report. 

3.4 LOCATION PLAN 

The Location Plan has been completed as per the ToR and is included in the following  

Figure 2 FOX-5 Broughton Island – Station Area Non-Hazardous Waste Landfill. 

3.5 PHOTOGRAPHIC RECORDS 

The Photographic Record for Station Area Non-Hazardous Waste Landfill has been completed 

as per the Terms of Reference and is included in the following Table VIII. The Photographic 

Record only contains an index and “thumbnail” photographs; full sized photographs are 

contained in the Addendum CD-ROM. 
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Table VII : Preliminary Stability Assessment – SA NHWLF 

Feature Severity Rating Extent 
Settlement Not observed None 
Erosion Not observed None 
Frost Action Not observed None 
Staining Not observed None 
Vegetation Stress Not observed None 
Seepage/Ponded Water Not observed None 
Debris exposure Acceptable Isolated 
Overall Landfill 
Performance Acceptable 

   
Performance/ Severity 

Rating Description 
Acceptable Noted features are of little consequence. The landfill is 

performing as designed. Minor deviations in environmental or 
physical performance may be observed, such as isolated areas 
of erosion, settlement. 

Marginal Physical/environmental performance appears to be 
deteriorating with time. Observations may include an increase 
in size or number of features of note, such as differential 
settlement, erosion or cracking. No significant impact on 
landfill stability to date, but potential for failure is assessed as 
low or moderate. 

Significant Significant or potentially significant changes affecting landfill 
stability, such as significant changes in slope geometry, 
significant erosion or differential settlement; scarp 
development. The potential for failure is assessed as imminent. 
Stability of landfill is compromised to the extent that ability to 
contain waste materials is compromised. Examples may 
include: 
• Debris exposed in erosion channels or areas of differential 

settlement. 
• Liner exposed. 

Unacceptable 

• Slope failure. 
  

Extent Description 
Isolated Singular feature 

Occasional Features of note occurring at irregular intervals/locations 
Numerous Many features of note, impacted less than 50% of the surface 

area of the landfill 
Extensive Impacting greater than 50% of the surface area of the landfill 
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Table VIII : Photographic Record – Station Area Non-Hazardous Waste Landfill 

Easting Northing

1 F5_08-0478-
0480 19/08/2008 5082E 5108N Panoramic view SE to E across former station area pad.

2 F5_08-0481 19/08/2008 5055E 5139N View NW along access road to former station area pad.

3 F5_08-0483 19/08/2008 5048E 5133N View SE of Commemorative Plaque.

4 F5_08-0484-
0486 19/08/2008 5071E 5174N 45 panoramic view looking NW to W along west side of Station 

NHWLF. MW16 in background.

5 F5_08-0487-
0490 19/08/2008 5076E 5186N 45 panoramic view looking S to SW from south corner of 

Station NHWLF.

6 F5_08-0500-
0506 19/08/2008 5033E 5211N 150 panoramic view looking W through SE from west corner of 

Station NHWLF.

All photo locations in local coordinates unless otherwise noted.

CaptionPhoto Filename Date Vantage PointThumbnail
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Table VIII (continued): Photographic Record – Station Area Non-Hazardous Waste Landfill 

Easting Northing

7 F5_08-0507-
0511 19/08/2008 5060E 5256N 90 panoramic view looking SW to NW from north corner of 

Station NHWLF.

8 F5_08-0525-
0527 19/08/2008 5101E 5228N 90 panoramic view looking NW to SW from east corner of 

Station NHWLF.

9 F5_08-0528 19/08/2008 5039E 5177N Looking SE at MW16

10 F5_08-0532 19/08/2008 5028E 5255N Soil samples 104 and 105.

11 F5_08-0534 19/08/2008 5025E 5193N
View NNW at explosed edge of buried metal (crushed drum) 
and cable located 57 m SE of CLS Monument at toe of Station 
NHWLF.

12 F5_08-0537 20/08/2008 5133E 5180N Looking W at soil samples 107 and 108 at MW-15.

13 F5_08-0538 20/08/2008 5101E 5265N MW-19.

14 F5_08-0542 20/08/2008 5060E 5288N Looking S at MW-18.

All photo locations in local coordinates unless otherwise noted.

Photo Thumbnail Filename Date Vantage Point Caption
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3.6 THERMAL MONITORING DATA 

Not applicable to this landfill area. 

3.7 SOIL SAMPLE ANALYTICAL DATA 

Soil samples were not scheduled to be collected during the 2008 inspection period.  

3.8 GROUNDWATER SAMPLE ANALYTICAL DATA 

Groundwater samples were not scheduled to be collected during the 2008 inspection period. 

3.9 MONITORING WELL SAMPLING/INSPECTION LOGS 

Monitoring well sampling was not scheduled during the 2008 inspection period.  
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4 MAIN LANDFILL 

4.1 BACKGROUND AND MONITORING PROGRAM 

The Main Landfill is located in a broad valley approximately 1 km northwest of the Station 

Area. The landfill including engineered cover encompasses an area of approximately 

30,000 m2 with a toe extending approximately 3.5 m above existing grade. Based on existing 

information regarding this landfill as a source of contamination, its potential migration 

pathways and receptors, the Main Landfill was classified as moderate potential environmental 

risk. The remediation consisted of a leachate containment, the design of which consisted of a 

synthetic liner system, and the placement of sufficient granular fill at surface to cause 

aggradation of permafrost through the landfill contents. Existing drainage channels for surface 

water were backfilled and drainage was rerouted towards the north, south and west sides of the 

landfill.  

Five groundwater monitoring wells are installed at the landfill perimeter, and eight thermistors 

are installed within the landfill footprint to monitor freeze back conditions. In addition, four of 

the downgradient thermistor installations are also equipped with pore pressure piezometers to 

monitor pore pressure in the downgradient landfill area for slope stability. 

The long term monitoring plan consists of visual monitoring, collection of soil and 

groundwater samples and monitoring of subsurface ground temperatures. Pore pressures were 

reported to have stabilized at the time of the 2007 monitoring period in the downgradient 

landfill area and consequently did not require monitoring during the 2008 period. 
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The 2008 monitoring of this landfill includes visual inspection to verify for evidence of 

settlement or erosion and collection of soil and groundwater samples to monitor for the 

presence of leachate. Groundwater monitoring well locations, as well as soil sample and 

thermistor installation locations are identified on Figure 3 Location Plan of Main Landfill. 

The soil and groundwater analytical data are presented in Tables IX and X, respectively. 

Soil at all stations was sampled as specified. Groundwater from each of the monitoring wells 

was sampled for all parameters as per the ToR (reference B), with the exception of  

MW-14 which was found dry at the time of monitoring.  
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Table IX : Soil Analytical Results 

Depth F1 F2 F3
(cm) C8-C10 C10-C16 C16-C32

200808-116-FOX5 MW-11 0-10 12 13 6 <0.5 12 53 28 4.0 <0.1 <0.02 <20 <20 <20
200808-117-FOX5 MW-11 40-50 11 12 5 <0.5 16 42 27 2.8 <0.1 <0.02 <20 <20 <20
200808-119-FOX5 MW-12 0-10 10 8 4 <0.5 11 57 17 2.2 <0.1 <0.02 <20 <20 <20
200808-120-FOX5 MW-12 0-10 10 14 4 <0.5 14 57 31 1.8 <0.1 <0.02 <20 <20 <20
200808-121-FOX5 MW-12 40-50 11 14 5 <0.5 17 59 32 3.0 <0.1 <0.02 <20 <20 <20
200808-122-FOX5 MW-13 0-10 11 15 5 <0.5 11 52 30 1.9 <0.1 <0.02 <20 <20 47
200808-123-FOX5 MW-13 40-50 7 25 3 <0.5 7 35 56 <1.0 <0.1 <0.02 <20 <20 <20
200808-125-FOX5 MW-14 0-10 8 10 4 <0.5 10 41 20 1.1 <0.1 <0.02 <20 <20 <20
200808-126-FOX5 MW-14 40-50 9 12 4 <0.5 11 43 24 1.3 <0.1 <0.02 <20 <20 <20
200808-128-FOX5 MW-10 0-10 11 14 5 <0.5 10 44 28 2.0 <0.1 <0.02 <20 <20 1,750
200808-129-FOX5 MW-10 40-50 13 24 7 <0.5 10 60 54 2.3 <0.1 <0.02 <20 <20 <20

Co 
[mg/L]

Cd 
[mg/L]

Pb 
[mg/L]

PCBs 
[mg/L]

Zn 
[mg/L]

Cr 
[mg/L]

As 
[mg/L]

Hg 
[mg/L]Sample # Location Cu 

[mg/L]
Ni 

[mg/L]

 

Table X : Groundwater Analytical Results 

F1 F2 F3
C6-C10 C10-C16 C16-C34

200808-118-FOX5 MW-11 0.002 0.006 0.0003 0.0006 <0.001 0.01 0.007 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2
200808-124-FOX5 MW-13 0.075 0.023 0.0013 0.0003 0.004 0.07 0.083 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2
200808-127-FOX5 MW-12 0.010 0.005 0.0004 0.0014 0.001 0.02 0.012 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2
200808-130-FOX5 MW-10 0.001 <0.005 <0.0002 0.0001 <0.001 0.01 0.001 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2
200808-131-FOX5 MW-16 0.005 <0.005 0.0016 0.0003 0.004 0.07 0.004 <0.001 <0.0001 <0.1 <0.2 0.3 0.3

Sample # Location Cu 
[μg/L]

Ni 
[μg/L]

Co 
[μg/L]

Cd 
[μg/L]

Pb 
[μg/L]

PCBs 
[μg/L]

Zn 
[μg/L]

Cr 
[μg/L]

As 
[μg/L]

Hg 
[μg/L]
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4.2 VISUAL INSPECTION REPORT 

The visual inspection of the Main Landfill was conducted on August 20, 2008. The Visual 

Inspection Checklist/Report has been completed as per the ToR and is included as Table XI in 

this report. 

Settlement 

Indications of consolidation or differential settlement were not noted. 

Erosion 

Erosion of the capping material was not noted. Erosion in several peripheral areas to the 

southeast, southwest and north of the landfill appear to be active. The observed surface runoff 

pattern is consistent with planned remedial measures to direct flow around the landfill. Surface 

runoff has resulted in the erosion and re-deposition of sandy soil along the various perimeter 

drainage areas. The erosion is not in direct contact with the landfill, however has resulted in 

the recent exposure of various pieces of metal debris in areas to the north and southeast of the 

landfill. Further erosion is expected to continue until the channels naturally stabilize.  

Frost Action 

Evidence of frost action was not noted.  

Evidence of Burrowing Animals 

Indications of burrowing animals were not noted. 

Re-establishment of Vegetation 

Based on the regional setting of this landfill re-establishment of vegetation is not likely. 
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Staining 

Areas of staining were not observed at the time of the inspection. 

Seepage Points 

There were no seepage points observed at this landfill. 

Debris 

In addition to the two locations of exposed debris identified in 2007, several new areas of 

surface and partially exposed debris were noted, including one location on the landfill and 

three locations in perimeter areas to the north, east and southeast.  

New debris on the landfill included a piece of exposed metal strapping and sheet metal located 

immediately northeast of VT-5. A piece of exposed geotextile material previously noted in 

this area during the 2007 inspection was renoted in 2008. In addition, a small piece of exposed 

geotextile material was also noted near the south toe of the landfill. Debris exposed in the 

perimeter areas included: a partially exposed crushed barrel located immediately adjacent 

MW-12; a heavy equipment track cleat located in drainage channel on north side of landfill; 

and various pieces of metal debris (pipe, angle iron and conduit) exposed in the erosion 

feature east of landfill. Two pieces of exposed cable noted during the 2007 inspection were 

also noted in 2008. The location of this debris is illustrated on Figure 3 FOX-5 Broughton 

Island – Main Landfill. 

Presence/Condition of Monitoring Instruments 

Protective surface casings at VT-1 to VT4 are leaning down gradient, inclined between  

10º (VT-1) and 20º (VT-4) from vertical. Observations are consistent with 2007 inspection 

results. No frost action was observed near the wells MW-9 to MW-14 of this area (see  

Figure 3 FOX-5 Broughton Island – Main Landfill). 
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Discussion 

The Main Landfill performance with respect to containment of the debris within the landfill is 

rated as acceptable. Visual inspection report, including supporting photos and drawing, is 

presented in the following pages. 

It was noted that surface runoff has continued to erode sandy soil from the drainage channels 

situated along the southwest, northwest and southeast sides of the landfill. The channel to the 

southwest appears less pronounced from previous year with gradual widening along the sides 

of the channel. The observed surface runoff pattern is consistent with planned remedial 

measures to direct flow around the landfill. The erosion is not in direct contact with the 

landfill, however it is anticipated that additional debris may be continue to be exposed with 

ongoing erosion of the peripheral drainage areas. 

Table XI : Visual Inspection Checklist – Inspection Report – Main Landfill 

SITE NAME:  MAIN LANDFILL 
LANDFILL DESIGNATION:  
DATE OF INSPECTION:  AUGUST 20, 2008 
DATE OF PREVIOUS INSPECTION: AUGUST 19-21, 2007 
INSPECTED BY:  A. PASSALIS 
REPORT PREPARED BY:  SILA REMEDIATION INC. / BIOGENIE S.R.C.C. 

INC. 
The inspector/reporter represents to the best of their 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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Table XII :  Main Landfill Inspection Sheet 

Present
(Yes/No) Location Length Width Depth Extent Description Photographic

Record
Severity 
Rating Additional Comments

Settlement No N/A N/A N/A N/A None N/A N/A Not observed N/A

Feature A
See Figure 3

(southwest and
northwest side of

landfill)

~100 m 1 to 5 m 0 to 1 m Isolated Surface runoff erosion 
channel

F5_08-0638 to 
0644 Acceptable

Surface runoff has continued to erode a channel 
in sandy soil along the southwest side of the 
landfill and deposited material along the 
northwest side of the landfill. The channel 
appears less pronounced from previous year 
with gradual widening along the sides of the 
channel. The erosion is not in direct contact with 
the landfill. Further erosion could occur along the 
up gradient section of the channel, where the 
soils are particularly sandy, until the channel 
naturally stabilizes. The observed surface runoff 
pattern is consistent with planned remedial 
measures to direct flow around the landfill.

Feature I 
See Figure 3

(southwest side of
landfill)

~90 m 2 to 8 m 0 to 0.3 m Isolated Surface runoff erosion
F5_08-0573 to 
0578, 0630 and 

0631
Acceptable

Surface runoff has eroded sandy soil along the 
runoff channel parallel to the southeast side of 
the landfill and deposited material in a localized 
area at the end of the armoured channel (4697E, 
5771N - east of the landfill). Further erosion has 
occured downgradient of the channel that has 
resulted in exposure of metal debris. The erosion 
should naturally stabilize given the cobbly and 
bouldery terrain adjacent and downslope of the 
landfill. The erosion is not in direct contact with 
the landfill however limited erosion has occured 
within 6 m of MW-14. The observed surface 
runoff pattern is consistent with planned remedial 
measures to direct flow around the landfill.

Feature B
See Figure 3

(northeast side, 
down

slope of landfill)

20 m 0 to 2 m 0 to 0.5 m Isolated Surface runoff erosion 
channel

F5_08-0598 and 
0599 Acceptable

Early seasonal surface runoff has eroded a small 
channel down slope of the landfill. Runoff 
appears to have originated from the toe of the 
landfill . No apparent changes from previous 
years observations.  

Feature J (new)
See Figure 3

(northeast side, 
down

slope of landfill)

40 m 1 to 2 m 0 to 0.5 m Isolated Surface runoff erosion 
channel F5_08-0588 Acceptable

Surface runoff has eroded a small channel on 
the north side of the landfill. The erosion should 
naturally stabilize given the cobbly and bouldery 
terrain. The observed surface runoff pattern is 
consistent with planned remedial measures to 
direct flow around the landfill.

Checklist Item

Erosion Yes
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Table XII (continued): Main Landfill Inspection Sheet 

Present
(Yes/No) Location Length Width Depth Extent Description Photographic

Record
Severity 
Rating Additional Comments

Frost Action No N/A N/A N/A N/A None N/A N/A Not observed N/A
Animal Burrows No N/A N/A N/A N/A None N/A N/A Not observed N/A
Vegetation No N/A N/A N/A N/A None N/A N/A Not observed N/A
Staining No N/A N/A N/A N/A None N/A N/A Not observed N/A
Vegetation Stress No N/A N/A N/A N/A None N/A N/A Not observed N/A
Seepage Points No N/A N/A N/A N/A None N/A N/A Not observed N/A

Feature C
See Figure 3 N/A N/A N/A Isolated Partially buried metal 

cable
F5_08-0598, 

0599 Acceptable 4714E, 5881N: Partially buried rusted metal 
cable surface debris.

Feature K 
See Figure 3 N/A N/A N/A Isolated Exposed strapping and 

sheet metal F5_08-0555 Acceptable
4648E, 5834N: Piece of exposed strapping (1m x 
5 cm) and black sheet metal (0.2 x 0.3 m) 
located downslope of VT-5.

Feature M 
See Figure 3 N/A N/A N/A Isolated Surface metal debris F5_08-0587, 

0588 Acceptable 4582E, 5896N: Metal debris (track cleat) located 
in drainage channel on north side of landfill.

Feature N 
See Figure 3 N/A N/A N/A Isolated Exposed steel drum F5_08-0597 Acceptable 4700E, 5892N: Partially exposed metal drum 

immediately adjacent MW-12.

Feature O
See Figure 3 N/A N/A N/A Isolated Exposed metal debris F5_08-0632 to 

0636 Acceptable
4717E, 5828N: Metal debris, including pipe, 
angle iron and conduit exposed in erosion 
feature east of landfill.

Yes See Figure 3
VT-1 to VT-8 N/A N/A N/A N/A

Inclined
protective
surface
casings

F5_08-0545, 
0546, 0551, 

0554, 0608, 0627 
to 0629 

Marginal

Protective surface casings at VT-1 to VT4 are 
leaning down gradient, inclined between 10º (VT-
1) and 20º (VT-4) from vertical. Observations are 
consisent with previous year. Successfully 
downloaded ground temperature data from 
loggers.

 Feature D
See Figure 3 N/A N/A N/A Isolated Exposed geotextile F5_08-0553 Acceptable 4644E, 5833N: Non-woven geotextile fabric 

exposed immediately east of VT-5.

Feature L 
See Figure 3 N/A N/A N/A Isolated Geotextile F5_08-0569, 

0570 Acceptable 4623E, 5700N: Small piece of exposed non-
woven geotextile.

Overall Landfill Performance: Acceptable

Other Features of Note:
Exposed Non-woven Geotextile Yes

Presence/Condition of Monitoring 
Instruments

Debris Exposed Yes

Checklist Item
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4.3 PRELIMINARY STABILITY ASSESSMENT 

The Preliminary Stability Assessment for Main Landfill has been completed as per the  

ToR and is included as Table XIII of this report. 

Table XIII : Preliminary Stability Assessment – Main Landfill 

Feature Severity Rating Extent 
Settlement Not observed None 
Erosion Acceptable Isolated 
Frost Action Not observed None 
Staining Not observed None 
Vegetation Stress Not observed None 
Seepage/Ponded Water Not observed None 
Debris exposure Acceptable Isolated 
Overall Landfill 
Performance Acceptable 

   
Performance/ Severity 

Rating Description 

Acceptable Noted features are of little consequence. The landfill is 
performing as designed. Minor deviations in environmental 
or physical performance may be observed, such as isolated 
areas of erosion, settlement. 

Marginal Physical/environmental performance appears to be 
deteriorating with time. Observations may include an 
increase in size or number of features of note, such as 
differential settlement, erosion or cracking.  No significant 
impact on landfill stability to date, but potential for failure is 
assessed as low or moderate. 

Significant Significant or potentially significant changes affecting 
landfill stability, such as significant changes in slope 
geometry, significant erosion or differential settlement; scarp 
development. The potential for failure is assessed as 
imminent. 
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Table XIII (continued): Preliminary Stability Assessment – Main Landfill 

Stability of landfill is compromised to the extent that ability 
to contain waste materials is compromised. Examples may 
include: 
• Debris exposed in erosion channels or areas of 

differential settlement. 
• Liner exposed. 

Unacceptable 

• Slope failure. 
  

Extent Description 
Isolated Singular feature 

Occasional Features of note occurring at irregular intervals/locations 
Numerous Many features of note, impacted less than 50% of the surface 

area of the landfill 
Extensive Impacting greater than 50% of the surface area of the landfill 

4.4 LOCATION PLAN 

The Location Plan for the Main Landfill has been completed as per the ToR and is included in 

Figure 3. 

4.5 PHOTOGRAPHIC RECORDS 

The Photographic Record for Main Landfill has been completed as per the ToR and is 

included in the following page as Table XIV. The Photographic Record only contains an index 

and “thumbnail” photographs; full sized photographs are contained in the CD-ROM 
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Table XIV : Photographic Record - Main Landfill  

Easting Northing

15 F5_08-0545 20/08/2008 4614E 5721N View NE at VT-8.

16 F5_08-0547 20/08/2008 4599E 5749N View NE at VT-7.

17 F5_08-0549 20/08/2008 4591E 5768N View NNE at exposed piece of 0.7 m long braided cable.

18 F5_08-0551 20/08/2008 4554E 5809N View NE at VT-6.

19 F5_08-0553 20/08/2008 4644E 5833N Exposed piece of geotextile material east of VT-5.

20 F5_08-0554 20/08/2008 4642E 5830N View NE at VT-5.

21 F5_08-0555 20/08/2008 4648E 5834N Piece of exposed strapping (1m x 5 cm) and black sheet metal 
(20 x 30 cm).

All photo locations in local coordinates unless otherwise noted.

Thumbnail Vantage Point CaptionPhoto Filename Date
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Table XIV (continued): Photographic Record – Main Landfill 

Easting Northing

22 F5_08-0557-
0560 20/08/2008 4648E 5833N 90 panoramic view N through E from  VT-5.

23 F5_08-0563-
0568 20/08/2008 4648E 5833N 90 panoramic view SW to NW from  VT-5.

24 F5_08-0570 20/08/2008 4623E 5700N View NNW at small piece of exposed geotextile in rocks. VT-8 
in background.

25 F5_08-0573-
0574 20/08/2008 4697E 5771N View SW to W at end of rock berm/drainage channel bordering 

southeast side of Main LF.

26 F5_08-0575-
0578 20/08/2008 4697E 5771N 90 panoramic NW to NE from end of rock berm / drainage 

channel bordering southeast side of Main LF.

27 F5_08-0579 20/08/2008 4666E 5904N View NE at MW-11.

28 F5_08-0581-
0586 20/08/2008 4529E 5858N 180 panoramic view NE to SW through E along drainage 

channel bordering northeast side of Main LF.

All photo locations in local coordinates unless otherwise noted.

Photo Thumbnail Filename Date Vantage Point Caption
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Table XIV (continued): Photographic Record – Main Landfill 

Easting Northing

29 F5_08-0588 20/08/2008 4582E 5896N View SW at metal debris (track cleat) located in drainage 
channel on north side of Main LF.

30 F5_08-0597 20/08/2008 4700E 5892N View of partially exposed metal drum immediately adjacent MW-
12.

31 F5_08-0599 20/08/2008 4710E 5878N View NE at exposed steel cable SE of MW-12 at Main LF.

32 F5_08-0604 20/08/2008 4697E 5799N View NE at MW-14 at Main LF.

33 F5_08-0608-
0610 20/08/2008 4669E 5848N 80 panoramic view NW to NE from VT-4 at Main LF.

34 F5_08-0614 20/08/2008 4514E 5661N View NE at MW-10 at Main LF.

35 F5_08-0615-
0616 20/08/2008 4583E 5674N View E to NE at ponded water at south toe of Main LF.

All photo locations in local coordinates unless otherwise noted.

Vantage Point CaptionPhoto Thumbnail Filename Date
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Table XIV (continued): Photographic Record – Main Landfill 

Easting Northing

36 F5_08-0617-
0619 20/08/2008 4615E 5679N 90 panoramic view NE to NW along east toe of Main LF. Near 

start of drainage channel that borders the east side of Main LF.

37 F5_08-0623-
0626 20/08/2008 4707E 5802N 90 panoramic view NE to NW at drainage channel east of MW-

14 and east toe of Main LF.

38 F5_08-0627 20/08/2008 4659E 5864N View NW at VT-2.

39 F5_08-0628 20/08/2008 4671E 5871N View NW at VT-1.

40 F5_08-0629 20/08/2008 4682E 5856N View NW at VT-3.

41 F5_08-0630 20/08/2008 4718E 5828N View NE along drainage channel east of Main LF toe.

42 F5_08-0631 20/08/2008 4718E 5828N View SW along drainage channel east of Main LF toe.

43 F5_08-0638-
043 20/08/2008 4529E 5665N 180 panoramic view NNW to SSE at drainage channel 

bordering west side of Main LF.

All photo locations in local coordinates unless otherwise noted.

Photo Thumbnail Filename Date Vantage Point Caption
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4.6 THERMAL MONITORING DATA 

All thermistors at the Main Landfill were inspected and found to be in good condition with no 

significant concerns identified. Data from all thermistors were successfully retrieved. With the 

exception one manual temperature reading at VT-4, all analogues/thermocouples were 

observed to be functioning properly at the time of the inspection. Further review of the 

downloaded data also identified periodic errors in temperature readings obtained from sensor 

#10 at VT-6. All clocks exhibited slight drift and were syncronized using the Prolog software. 

No datalogger batteries were replaced during the landfill inspection. All dataloggers had 

batteries that are expected to be functional until the summer of 2011. 

4.7 LANDFILL TEMPERATURE DATA FROM DATALOGGERS 

Manual resistive and temperature data readings were collected from the thermistor strings as 

per the ToR. Manual readings and inspection results for each thermistor are presented on the 

Thermistor Annual Maintenance Reports included in Appendix E. A complete datalogger 

RAW data set for 2007-2008 period has been forwarded to DCC as per the Terms of 

Reference. 

Figures 4 to 11 in the following pages summarize temperature data obtained from the 

dataloggers. This data is a representative sampling of monthly data points downloaded from 

thermistor dataloggers for the 2007-2008 period. 
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Figure 4 : FOX-5 Broughton Island VT-1 
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Figure 5 : FOX-5 Broughton Island VT-2 
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Figure 6 : FOX-5 Broughton Island VT-3 
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Figure 7 : FOX-5 Broughton Island VT-4 
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Figure 8 : FOX-5 Broughton Island VT-5 
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Figure 9 : FOX-5 Broughton Island VT-6 
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Figure 10 : FOX-5 Broughton Island VT-7 
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Figure 11 : FOX-5 Broughton Island VT-8 
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4.8 SOIL SAMPLE ANALYTICAL DATA 

The soil chemical analysis results for the 2008 Main Landfill samples are presented in  

Table XV and evaluated in Table XVI, enclosed in the following pages. 
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Table XV : Soil Chemical Analysis Results – Main Landfill 

Depth F1 F2 F3
(cm) C8-C10 C10-C16 C16-C32

200808-116-FOX5 MW-11 0-10 12 13 6 <0.5 12 53 28 4.0 <0.1 <0.02 <20 <20 <20
200808-117-FOX5 MW-11 40-50 11 12 5 <0.5 16 42 27 2.8 <0.1 <0.02 <20 <20 <20
200808-119-FOX5 MW-12 0-10 10 8 4 <0.5 11 57 17 2.2 <0.1 <0.02 <20 <20 <20
200808-120-FOX5 MW-12 0-10 10 14 4 <0.5 14 57 31 1.8 <0.1 <0.02 <20 <20 <20
200808-121-FOX5 MW-12 40-50 11 14 5 <0.5 17 59 32 3.0 <0.1 <0.02 <20 <20 <20
200808-122-FOX5 MW-13 0-10 11 15 5 <0.5 11 52 30 1.9 <0.1 <0.02 <20 <20 47
200808-123-FOX5 MW-13 40-50 7 25 3 <0.5 7 35 56 <1.0 <0.1 <0.02 <20 <20 <20
200808-125-FOX5 MW-14 0-10 8 10 4 <0.5 10 41 20 1.1 <0.1 <0.02 <20 <20 <20
200808-126-FOX5 MW-14 40-50 9 12 4 <0.5 11 43 24 1.3 <0.1 <0.02 <20 <20 <20
200808-128-FOX5 MW-10 0-10 11 14 5 <0.5 10 44 28 2.0 <0.1 <0.02 <20 <20 1,750
200808-129-FOX5 MW-10 40-50 13 24 7 <0.5 10 60 54 2.3 <0.1 <0.02 <20 <20 <20

Sample # Location Cu 
[mg/L]

Ni 
[mg/L]

Co 
[mg/L]

Cd 
[mg/L]

Pb 
[mg/L]

PCBs 
[mg/L]

Zn 
[mg/L]

Cr 
[mg/L]

As 
[mg/L]

Hg 
[mg/L]
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Table XVI : Evaluation of Soil Chemical Analysis Results – Main Landfill 

Parameter 
Arithmetic 
Mean (+/- 

95% Conf.) 

Maximum 
Baseline (mg/kg) 2008 Comments 

Copper 8.5 +/- 1.3 23 Majority of results are elevated 
slightly above the baseline mean, 
however well below the observed 
baseline maximum concentration.  

Concentrations ranged between 7-13 mg/kg 
with a mean of 10.1, slightly above the 
baseline mean. 

Nickel <5.0 11 Detectable concentrations were noted 
at all sample locations, with the 
majority of concentrations exceeding 
the observed baseline maximum. 

Concentrations ranged between 8-25 mg/kg 
with a mean of 14.3. The highest 
concentrations of 24 mg/kg and 25 mg/kg 
were noted at depth at MW-10 and MW-13, 
respectively. 

Cobalt <5.0 5.2 Majority of sample results were 
consistent or equal with the reported 
baseline mean, with two exceptions. 

The shallow sample at MW-11 and depth 
sample at MW-10 exhibited concentrations 
of 6 mg/kg and 7 mg/kg, respectively. 
The arithmetric mean of all samples was 
4.7 mg/kg. 

Cadmium <1.0 1 All concentrations are consistent with 
the baseline mean (non-detect). 

 

Lead <10 25 Detectable concentrations were noted 
at all sample locations, with several 
concentrations equal to or exceeding 
the baseline mean. All concentrations 
were below the observed baseline 
maximum. 

Concentrations ranged between 7-17 mg/kg 
with a mean of 11.2. The highest 
concentrations of 16 mg/kg and 17 mg/kg 
were noted at depth at MW-11 and MW-12, 
respectively. 
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Table XVI (continued): Evaluation of Soil Chemical Analysis Results – Main Landfill 

Parameter 
Arithmetic 
Mean (+/- 

95% Conf.) 

Maximum 
Baseline 
(mg/kg) 

2008 Comments 

Zinc 38.5 +/- 8.9 180 With one exception, all sample results 
exceeded the baseline mean. Of the 
exceedances, approximately half were 
also noted to slightly exceed the 95% 
confidence limit. All concentrations 
were well below the reported baseline 
maximum. 

Concentrations ranged between 35-60 mg/kg 
with a mean of 47.9 mg/kg. Shallow samples 
collected at MW-11 (53 mg/kg) and MW-13 
(52 mg/kg), depth sample at MW-10 (60 mg/kg) 
and both samples at MW-12 (57 and 59 mg/kg) 
exceeded the 95% confidence limit.  

Chromium <20  Detectable concentrations (including 
one at and one below the reported 
baseline detection limit), were noted 
at all sample locations.  

Concentrations ranged between 17-56 mg/kg 
with a mean of 29.5. The highest concentrations 
of 54 mg/kg and 56 mg/kg were noted at depth 
at MW-10 and MW-13, respectively 

Arsenic 2.2 +/- 0.5 5.8 Concentrations are consistent or 
below with the baseline mean, with 
three exceptions. All results were 
below the reported baseline maximum 
concentration. 

Concentrations ranged between <1.0 -4.0 mg/kg 
with a mean of 1.8 mg/kg. Depth sample at 
MW-12 and both samples at MW-11 reported 
concentrations in excess of the 95% confidence 
limit. 

Mercury <0.10  All concentrations are consistent with 
the baseline mean (non-detect). 

 

PCBs <0.0030 0.26 All concentrations are consistent with 
the baseline mean (non-detect). 

 

TPH <10 740 Concentrations are consistent with the 
baseline mean (non-detect), with two 
exceptions.  

Shallow samples at MW-13 and MW-10 
reported concentrations of 47 mg/kg and 
1,750 mg/kg, respectively. The concentration at 
MW-10 is well in excess of the reported baseline 
maximum. 
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4.9 GROUNDWATER SAMPLE ANALYTICAL DATA 

The groundwater chemical analysis results for the 2008 Main Landfill samples are presented 

in Table XVII and evaluated in Table XVIII, enclosed in the following pages. As noted above, 

MW-14 was dry at the time of inspection and consequently no samples were collected at this 

location.  

4.10 MONITORING WELL SAMPLING/INSPECTION LOGS 

The monitoring well sampling logs for MW-10 to MW-14 are presented in Appendix F. 
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Table XVII : Groundwater Chemical Analysis Results 

F1 F2 F3
C6-C10 C10-C16 C16-C34

200808-118-FOX5 MW-11 0.002 0.006 0.0003 0.0006 <0.001 0.01 0.007 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2
200808-124-FOX5 MW-13 0.075 0.023 0.0013 0.0003 0.004 0.07 0.083 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2
200808-127-FOX5 MW-12 0.010 0.005 0.0004 0.0014 0.001 0.02 0.012 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2
200808-130-FOX5 MW-10 0.001 <0.005 <0.0002 0.0001 <0.001 0.01 0.001 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2
200808-131-FOX5 MW-16 0.005 <0.005 0.0016 0.0003 0.004 0.07 0.004 <0.001 <0.0001 <0.1 <0.2 0.3 0.3

Co 
[μg/L]

Cd 
[μg/L]

Pb 
[μg/L]

PCBs 
[μg/L]

Zn 
[μg/L]

Cr 
[μg/L]

As 
[μg/L]

Hg 
[μg/L]Sample # Location Cu 

[μg/L]
Ni 

[μg/L]
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Table XVIII : Evaluation of 2008 Groundwater Analytical Data - Main Landfill 

Parameter 2008 Comments 
Copper Detectable concentrations were 

noted at all sample locations, 
ranging between 0.001 (detection 
limit) – 0.075 mg/L. 

The lowest concentration was noted at 
MW-10 (upgradient) whereas the highest 
result was noted at MW-13, downgradient of 
the landfill. 

Nickel Detectable concentrations were 
noted at all sample locations, with 
one exception. Results ranged 
between <0.005 – 0.023 mg/L.  

The lowest concentration was noted at 
MW-10 (upgradient) whereas the highest 
result was noted at MW-13, downgradient of 
the landfill. 

Cobalt Detectable concentrations were 
noted at all sample locations, with 
one exception. Results ranged 
between <0.0002 – 0.0013 mg/L.  

The lowest concentration was noted at MW-
10 (upgradient) whereas the highest result 
was noted at MW-13, downgradient of the 
landfill. 

Cadmium Detectable concentrations were 
noted at all sample locations, 
ranging between 0.0001 (detection 
limit) – 0.0014 mg/L.  

The lowest concentration was noted at MW-
10 (upgradient) whereas the highest result 
was noted at MW-12, downgradient of the 
landfill. 

Lead Detectable concentrations were 
noted at two sample locations, 
ranging between 0.001 (detection 
limit) – 0.004 mg/L.  

The lowest concentrations were noted at 
MW-10 (upgradient) and MW-11 
(downgradient) and the highest result was 
noted at MW-13, also downgradient of the 
landfill. 

Zinc Detectable concentrations were 
noted at all sample locations, 
ranging between 0.01 (detection 
limit) – 0.07 mg/L.  

The lowest concentration was noted at MW-
10 (upgradient) and MW-11 (downgradient) 
and the highest result was noted at MW-13, 
also downgradient of the landfill. 

Chromium Detectable concentrations were 
noted at all sample locations, 
ranging between 0.001 (detection 
limit) – 0.083 mg/L.  

The lowest concentration was noted at MW-
10 (upgradient) whereas the highest result 
was noted at MW-13, downgradient of the 
landfill. 

Arsenic All concentrations were below the 
method detection limit of 0.001 
mg/L 

 

Mercury All concentrations were below the 
method detection limit of 0.0001 
mg/L 

 

PCBs All concentrations were below the 
method detection limit of 0.1 ug/L 

 

TPH All concentrations were below the 
method detection limit of 0.2 mg/L 
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5 MIDDLE SITE TIER II DISPOSAL FACILITY / NON-HAZARDOUS WASTE 
LANDFILL 

5.1 BACKGROUND AND MONITORING PROGRAM 

The Middle Site Tier II Soil Disposal Facility/Non-Hazardous Waste Landfill (Middle Site 

Tier II DF/NHWLF) is located along the road between the main station and the community of 

Qikiqtarjuaq. Before construction, the area had no visual or olfactory indication of 

contamination or debris. The conjoined facility was constructed to contain non-hazardous 

debris derived from demolition and surface debris pickup, and to dispose of Tier II level 

contaminated soil. 

The landfill was constructed with two separate cells, based on difffering containment 

requirements. The Non-Hazardous Waste cell was constructed of compacted perimeter berms, 

with the placement of a cover of compacted granular fill over the landfilled material. The Tier 

II cell was constructed with the placement of low-permeability, saturated, compacted berms, 

the installation of a liner system over the berms and along the landfill base, and the placement 

of a surface liner system over the landfill contents with the placement of overlying sufficient 

granular fill to promote freezeback of landfill contents. Five groundwater monitoring wells 

were installed at the landfill perimeter, and four thermistors were installed in the Tier II 

Facility cell. 

The long term monitoring plan consists of visual monitoring, the collection of soil and 

groundwater samples, and monitoring of subsurface ground temperatures of the landfill.  
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The 2008 monitoring of this landfill includes visual inspection to verify for evidence of 

settlement or erosion and collection of soil and groundwater samples to monitor for the 

presence of leachate. Groundwater monitoring well locations, as well as soil sample and 

thermistor installation locations, are identified on Figure 12 Location Plan of Middle Site Tier 

II Disposal Facility / NHWLF. 

The soil and groundwater analytical data are presented in the following sections. Soil at all 

stations was sampled as specified. Groundwater from each of the monitoring wells was 

sampled for all parameters as per the ToR (reference B).  

5.2 VISUAL INSPECTION REPORT 

The visual inspection of the Middle Site Tier II DF / NHLWLF was conducted on  

August 21, 2008. The Visual Inspection Checklist/Report has been completed as per the ToR 

and is included as Table XIX of this report. 

Settlement 

A subtle depression was noted on the southwest corner of the NHWLF cell. The depression 

was consistent with that observed during the 2007 inspection with no apparent changes. A 

small isolated depression was also noted along the toe of the slope break of the NHWLF 

further to the southeast. 

Indications of differential settlement were noted at two locations along the toe of the slope 

break between the Tier II and NHWLF cells. Numerous small tension cracks were observed at 

each location, extending up to 3 mm in width and 2 cm in depth with orientations between 0 

and 45 degrees to the slope break. 
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An area of settlement was noted on the far north corner of the NHWLF where the surface 

transitions from Type I to Type II cover material. Settlement in this may have potentially 

resulted from a lack of compaction near the crest of the landfill. No photos from the 2007 

inspection were available for comparison. 

Erosion 

Minor erosion of the capping material was noted at several new locations on the Tier II DF 

and one existing location on the NHWLF. The minor erosion channel previously noted on the 

northwest face of the NHWLF was consistent with that observed during the 2007 inspection 

with no apparent changes. 

Channelling of surface runoff on the Tier II DF has resulted in development of minor rills that 

extend across the central area of the cell. Runoff has resulted in a meandering erosion pattern 

that extends in a west direction towards the southwest face of the facility. Surface runoff has 

also resulted in the development of four new erosional features, extending from the crest to the 

toe on the southwest face of the Tier II DF. These features extended up to 2.5 m in width and 

0.15 m in depth.  

Frost Action 

Evidence of frost action were not noted.  

Evidence of Burrowing Animals 

Indications of burrowing animals were not noted. 

Re-establishment of Vegetation 

Based on the regional setting of this landfill re-establishment of vegetation is not likely. 
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Staining 

Areas of natural surface staining were observed at the time of the inspection, including 

naturally patchy and mottled reddish discoloration at eastern extent of the NHWLF covering 

an area of approximately 580 m2. Similar discolouration also noted in vicinity of VT-12. 

Seepage Points 

There were no seepage points observed at this landfill. 

Debris 

Surface or exposed debris was not noted at this landfill. 

Presence/Condition of Monitoring Instruments 

All monitoring wells and thermistor locations were in good condition with no evidence of 

frost action observed.  

Discussion 

The Middle Site Tier II DF / NHLWLF performance with respect to containment of debris and 

soil within the landfill is rated as acceptable. Visual inspection report, including supporting 

photos and drawing, is presented hereinafter. 

It was noted that surface runoff has resulted in the development of small rills across the 

surface with more pronounced channelling on the southwest face of the Tier II DF. Although 

these features are currently noted as acceptable, it is anticipated that erosion of these areas will 

continue and should be monitored closely.  
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Table XIX : Visual Inspection Checklist – Inspection Report –  
Middle Site Tier II DF / NHLWLF 

SITE NAME:  MIDDLE SITE TIER II DISPOSAL FACITILY / NON-
HAZARDOUS WASTE LANDFILL 

LANDFILL DESIGNATION:  
DATE OF INSPECTION:  AUGUST 21, 2008 
DATE OF PREVIOUS 
INSPECTION:  

AUGUST 19-21, 2007 

INSPECTED BY:  A. PASSALIS 
REPORT PREPARED BY:  SILA REMEDIATION INC. 
The inspector/reporter represents to the best of the their 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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Table XX :  Inspection Sheet - Middle Site Tier II Disposal Facility / Non-hazardous Waste Landfill 

Present
(Yes/No) Location Length Width Depth Extent Description Photographic

Record
Severity 
Rating Additional Comments

Feature E
See Figure

12
~ 5 m ~ 2 m < 3 cm Isolated Subtle depression Acceptable

Subtle depression on surface of NHWLF grading 
slightly to the northwest. There is potential for 
additional settlement and water ponding to occur 
as the landfill contents settle over time. No 
apparent change to since 07 inspection.

Feature P 
See Figure

12

14 m x 1.5 
m

and
3 m x 1 m

1 to 3 mm 1 to 2 cm Occasional Minor tension cracks
(2 areas)

F5_08-0707, 
0708

F5_08-0710
Acceptable

15519E, 9819N and 15535E, 9807N: Minor 
tension cracks observed extending parallel to 45o 

along toe of slope between Tier II Facility and 
NHWLF. Cracks likely resulting from differential 
settlement between facilities.

Feature Q
See Figure

12
0.7 m 0.7 m 5 cm Isolated Depression F5_08-0709 Acceptable

15530E, 9811N: Isolated depression situated at 
the toe of the slope break between Tier II and 
NHWLF.

Feature R 
See Figure

12
~ 4 m ~ 3 m 0.15 m Isolated Minor settlement F5_08-0692 Acceptable

15518E, 9859N : Settlement on the north corner 
of the NHWLF potentially due to lack of 
compaction near the crest of the landfill. No 
photos from 07 inspection for comparison. 

Feature F
See Figure

12
~ 18 m <0.5 m ~ 0.15 m Isolated Minor erosion F5_08-0701 and 

0702 Acceptable

15496E, 9840N: Minor erosion along northwest 
slope of landfill due to channeling of surface 
runoff. Cobbles and boulders are present on the 
slope and provide natural armouring. No 
apparent changes from 07 inspection.

Feature S 
See Figure

12
4 x ~ 15 m 0.6 to 2.5 

m
0.05 to 
0.15 m Isolated Minor erosion

F5_08-0719 to 
0722 and 0729 to 

0733
Acceptable

Between 15481E, 9759N and 15475E, 9776N: 
Minor erosion along southwest slope of landfill 
due to channeling of surface runoff from the Tier 
II Facility. Erosion will likely continue to occur at 
these locations from ongoing channeling across 
the surface of the facility. 

Feature T
See Figure

12
~ 40 m 1 to 1.5 m 0 to 3 cm Occasional Minor erosion F5_08-0736 and 

0737 Acceptable

Between 15523E, 9787N and 15483E, 9784N: 
Minor erosion along the central and north surface 
of Tier II Facility due to channeling of surface 
runoff. Meandering erosional pattern flowing in a 
west direction towards Feature P. 

Yes

Erosion Yes

Checklist Item

Settlement
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Table XX (continued): Inspection Sheet - Middle Site Tier II Disposal Facility / Non-hazardous Waste Landfill 

Present
(Yes/No) Location Length Width Depth Extent Description Photographic

Record
Severity 
Rating Additional Comments

Frost Action No N/A N/A N/A N/A None N/A N/A Not observed N/A
Animal Burrows No N/A N/A N/A N/A None N/A N/A Not observed N/A
Vegetation No N/A N/A N/A N/A None N/A N/A Not observed N/A

Staining Yes
Feature G
See Figure

12
30 m 20 m N/A Isolated Subtle discolouration

(2 locations) N/A Acceptable

Naturally patchy and mottled reddish 
discoloration on surface of landfill at eastern 
extent of NHWLF. Area covers approximately 
580 m2. Similar discolouration also noted in 
vicinity of VT-12.

Vegetation Stress No N/A N/A N/A N/A None N/A N/A Not observed N/A
Seepage Points No N/A N/A N/A N/A None N/A N/A Not observed N/A
Debris Exposed No N/A N/A N/A N/A None N/A N/A Not observed N/A

Yes See Figure 12
VT-9 to VT-12 N/A N/A N/A N/A N/A F5_08-0661, 

0671, 0711, 0735 Acceptable Successfully downloaded ground temperature 
data from loggers.

No N/A N/A N/A N/A None N/A N/A Not observed N/A

Overall Landfill Performance Acceptable

Checklist Item

Other Features of Note:

Presence/Condition of 
Monitoring Instruments
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5.3 PRELIMINARY STABILITY ASSESSMENT 

The Preliminary Stability Assessment for Middle Site Tier II DF / NHLWLF has been 

completed as per the Terms of Reference and is included as Table XXI of this report. 

Table XXI : Preliminary Stability Assessment – Middle Site Tier II DF / NHLWLF 

Feature Severity Rating Extent 
Settlement Acceptable Isolated 
Erosion Acceptable Isolated 
Frost Action Not observed None 
Staining Acceptable Occasional 
Vegetation Stress Not observed None 
Seepage/Ponded Water Not observed None 
Debris exposure Not observed None 

Overall Landfill 
Performance Acceptable 

   
Performance/ Severity 

Rating Description 
Acceptable Noted features are of little consequence. The landfill is 

performing as designed. Minor deviations in environmental or 
physical performance may be observed, such as isolated areas 
of erosion, settlement. 

Marginal Physical/environmental performance appears to be 
deteriorating with time. Observations may include an increase 
in size or number of features of note, such as differential 
settlement, erosion or cracking. No significant impact on 
landfill stability to date, but potential for failure is assessed as 
low or moderate. 

Significant Significant or potentially significant changes affecting landfill 
stability, such as significant changes in slope geometry, 
significant erosion or differential settlement; scarp 
development. The potential for failure is assessed as imminent. 
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Table XXI (continued): Preliminary Stability Assessment – Middle Site  
Tier II DF / NHLWLF 

Stability of landfill is compromised to the extent that ability to 
contain waste materials is compromised. Examples may 
include: 
• Debris exposed in erosion channels or areas of differential 

settlement. 
• Liner exposed. 

Unacceptable 

• Slope failure. 
  

Extent Description 
Isolated Singular feature 

Occasional Features of note occurring at irregular intervals/locations 
Numerous Many features of note, impacted less than 50% of the surface 

area of the landfill 
Extensive Impacting greater than 50% of the surface area of the landfill 

5.4 LOCATION PLAN 

The Location Plan for the Middle Site Tier II DF / NHLWLF has been completed as per the 

Terms of Reference and is included in the following page as Figure 12 Location Plan of 

Middle Site Tier II DF / NHLWLF. 

5.5 PHOTOGRAPHIC RECORDS 

The Photographic Record for Middle Site Tier II DF / NHLWLF has been completed as per 

the Terms of Reference and is included in the following page as Table XXII. 

The Photographic Record in Table XXII only contains an index and “thumbnail” photographs; 

full sized photographs are contained in the Addendum CD-ROM. 
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Table XXII :  Photographic Record - Middle Site Tier II DF / NHLWLF 

Easting Northing

44 F5_08-0659-
0664 21/08/2008 15546E 9787N

180 panoramic view SW to NE through N of top of Tier II Facility 
from VT-10. VT-9 in background. Standing on east corner of 
Tier II Facility.

45 F5_08-0671 21/08/2008 15508E 9779N View NW at VT-11, VT-12 in background.

46 F5_08-0672 21/08/2008 15482E 7626N View E at VT-12.

47 F5_08-0673-
0679 21/08/2008 15482E 7626N 180 panoramic view NE to SW through S at NHWLF and Tier II 

Facility. Standing on west corner of NHWLF.

48 F5_08-0680-
0683 21/08/2008 15554E 9789N 90 panoramic view NW to NE at discolouration on surface of 

NHWLF. Standing on south corner of NHWLF

49 F5_08-0687-
0691 21/08/2008 15568E 9828N 90 panoramic view NW to SW from east corner of NHWLF.

50 F5_08-0692 21/08/2008 15517E 9859N View  N at settlement feature on north corner of NHWLF (3 x 3 
m x 0.2 m deep).

All photo locations in local coordinates unless otherwise noted.

Photo Thumbnail Vantage Point CaptionDateFilename
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Table XXII (continued): Photographic Record – Middle Site Tier II DF / NHLWLF 

Easting Northing

51 F5_08-0693-
0697 21/08/2008 15517E 9859N 90 panoramic view SE to SW from north corner of NHWLF.

52 F5_08-0700 21/08/2008 15497E 9840N View NW at drainage feature on northwest face near NHWLF 
and Tier II partition. Feature F.

53 F5_08-0703 21/08/2008 15495E 9835N View SE along NHWLF (left) and Tier II slope break.

54 F5_08-0707 21/08/2008 15519E 9818N
Minor tension cracks along toe of NHWLF and Tier slope break. 
Cracks 14 x 2 m, parallel and up to 45o from breakline.

55 F5_08-0709 21/08/2008 15530E 9811N Isolated depression along toe of slope break. 0.7 x 0.7 m.

56 F5_08-0711 21/08/2008 15526E 9747N View NE at VT-9 on south corner of Tier II Facility. VT-10 in 
background.

57 F5_08-0712-
0717 21/08/2008 15522E 9737N 120 panoramic view NE to W from south corner of Tier II 

Facility.

All photo locations in local coordinates unless otherwise noted.

Vantage Point CaptionPhoto Thumbnail Filename Date
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Table XXII (continued): Photographic Record – Middle Site Tier II DF / NHLWLF 

Easting Northing

58 F5_08-0719-
0721 21/08/2008 15481E 9759N View SW at shallow erosion features extending down southwest 

face of Tier II Facility.

59 F5_08-0722 21/08/2008 15466E 9749N View NE at shallow erosion features extending down southwest 
face of Tier II Facility.

60 F5_08-0723-
0729 21/08/2008 15455E 9780N 150 panoramic view N to SE through E from west corner of Tier 

II Facility.

61 F5_08-0731 21/08/2008 15455E 9776N View SW at shallow erosion features extending down west 
corner face of Tier II Facility.

62 F5_08-0732 21/08/2008 15445E 9759N View SW at shallow erosion features extending down west 
corner face of Tier II Facility.

63 F5_08-0735 21/08/2008 15545E 9773N Manual reading and downloading data at VT-10.

64 F5_08-0737 21/08/2008 15509E 9787N View W at shallow erosional features extending from middle to 
west corner of Tier II Facility.

All photo locations in local coordinates unless otherwise noted.

Photo Thumbnail Filename Date Vantage Point Caption
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Table XXII (continued): Photographic Record – Middle Site Tier II DF / NHLWLF 

Easting Northing

65 F5_08-0745-
0748 21/08/2008 15486E 9887N 90 panoramic view SE to SW at northwest face of NHWLF/Tier 

II Facility.

66 F5_08-0749-
0751 21/08/2008 15458E 9863N 120 panoramic view E to SW at northwest face of NHWLF/Tier 

II Facility.

67 F5_08-0756-
0759 21/08/2008 15426E 9770N 120 panoramic view N to SE through E along northwest and 

southwest toe of Tier II Facility.

68 F5_08-0764-
0771 21/08/2008 15506E 9722N 180 panoramic view NW to SE through E at draiange channel 

along southwest side of Tier II Facility.

69 F5_08-0775-
0779 21/08/2008 15585E 9749N 120 panoramic view SW to N at Tier II / NHWLF from MW-5.

70 F5_08-0780-
0781 21/08/2008 15482E 10073N 30 panoramic view S to SW at NHWLF  / Tier II Facility.

All photo locations in local coordinates unless otherwise noted.

Vantage Point CaptionPhoto Thumbnail Filename Date
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5.6 THERMAL MONITORING DATA 

All thermistors at the Middle Site Tier II DF / NHLWLF were inspected and found to be in 

good condition with no significant concerns identified. Data from all thermistors were 

successfully retrieved. With the exception two sensor readings (analogs #2 and #5) at VT-10, 

all analogues/thermocouples were observed to be functioning properly at the time of the 

inspection. All clocks exhibited slight drift and were syncronized using the Prolog software. 

No datalogger batteries were replaced during the landfill inspection. All dataloggers had 

batteries that are expected to be functional until the summer of 2011. 

5.7 LANDFILL TEMPERATURE DATA FROM DATALOGGERS 

Manual resistive and temperature data readings were collected from the thermistor strings as 

per the Terms of Reference. Manual readings and inspection results for each thermistor are 

presented on the Thermistor Annual Maintenance Reports included in Appendix E. 

A complete datalogger RAW data set for 2007-2008 period has been forwarded to DCC as per 

the Terms of Reference. 

Figures 13 to 16 in the following pages summarize temperature data obtained from the 

dataloggers. This data is a representative sampling of monthly data points downloaded from 

thermistor dataloggers for the 2007-2008 period. 

5.8 SOIL SAMPLE ANALYTICAL DATA 

The soil chemical analysis results for the 2008 Middle Site Tier II DF / NHLWLF samples are 

presented in Table XXIII and evaluated in Table XXIV, enclosed in the following pages. 
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Figure 13 : FOX-5 Broughton Island VT-9 
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Figure 14 : FOX-5 Broughton Island VT-10 
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Figure 15 : Broughton Island VT-11 
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Figure 16 : FOX-5 Broughton Island VT-12 
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Table XXIII : Soil Chemical Analysis Results – Middle Site Tier II DF / NHLWLF 

Depth F1 F2 F3
(cm) C8-C10 C10-C16 C16-C32

210808-132-FOX5 MW-9 0-10 9 9 5 <0.5 7 42 20 3.1 <0.1 <0.02 <20 <20 <20
210808-133-FOX5 MW-9 40-50 11 10 5 <0.5 6 40 22 3.0 <0.1 <0.02 <20 <20 <20
210808-135-FOX5 MW-8 0-10 9 7 5 <0.5 6 34 15 3.4 <0.1 <0.02 <20 <20 27
210808-136-FOX5 MW-8 40-50 10 11 5 <0.5 7 35 24 2.7 <0.1 <0.02 <20 <20 <20
210808-139-FOX5 MW-7 0-10 10 11 5 <0.5 7 40 22 <1.0 <0.1 <0.02 <20 <20 <20
210808-140-FOX5 MW-7 0-10 11 18 56 <0.5 7 48 37 1.5 <0.1 <0.02 <20 <20 <20
210808-141-FOX5 MW-7 40-50 12 14 7 <0.5 8 57 30 2.0 <0.1 <0.02 <20 <20 <20
210808-143-FOX5 MW-6 0-10 11 11 6 <0.5 8 44 23 1.7 <0.1 <0.02 <20 <20 30
210808-144-FOX5 MW-6 40-50 10 12 6 <0.5 8 52 26 2.1 <0.1 <0.02 <20 <20 <20
210808-146-FOX6 MW-5 0-10 16 13 8 <0.5 10 63 29 2.7 <0.1 <0.02 <20 <20 <20
210808-147-FOX5 MW-5 40-50 16 17 7 <0.5 11 59 41 2.5 <0.1 <0.02 <20 <20 <20

Sample # Location Cu 
[mg/L]

Ni 
[mg/L]

Co 
[mg/L]

Cd 
[mg/L]

Pb 
[mg/L]

PCBs 
[mg/L]

Zn 
[mg/L]

Cr 
[mg/L]

As 
[mg/L]

Hg 
[mg/L]
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Table XXIV : Evaluation of 2008 Soil Analytical Results - Middle Site Tier II DF / NHLWLF 

Baseline 

Parameter Arithmetic 
Mean (+/- 

95% Conf.) 

Maximum 
(mg/kg) 

2008 Comments 

Copper 7.6 +/- 0.4 11 All concentrations exceed the 95% 
confidence limit. Three samples 
exceeded the observed baseline 
maximum. 

Concentrations ranged between 9-16 mg/kg with a 
mean of 11.2. The highest concentrations of 16 mg/kg 
were noted in the shallow and depth sample at MW-5, 
upgradient of the landfill. 

Nickel 5.2 +/- 0.6 8.3 All concentrations exceed the 95% 
confidence limit and with the 
exception of one sample, also 
exceeded the observed baseline 
maximum. 

Concentrations ranged between 7-18 mg/kg with a 
mean of 11.5. The highest concentrations of 17 mg/kg 
and 18 mg/kg were noted in the depth sample at MW-5 
and the duplicate shallow sample at MW-7, 
respectively. 

Cobalt <5.0 7.5 Detectable concentrations were 
noted at all sample locations, with 
one sample result exceeding the 
observed baseline maximum.  

Concentrations ranged between 5-8 mg/kg with a 
mean of 5.9. The highest concentrations of 7 mg/kg 
and 8 mg/kg were noted in the depth and shallow 
samples at MW-5, upgradient of the landfill. 

Cadmium <1.0  All concentrations are consistent 
with the baseline mean (non-detect). 

 

Lead <10  Detectable concentrations at or 
below the baseline mean were 
reported, with one exception. 

Concentrations ranged between 7-11 mg/kg with a 
mean of 7.7. The highest concentrations of 10 mg/kg 
and 11 mg/kg were noted in the shallow and depth 
samples collected at MW-5, respectively. 

Zinc 31.7 +/- 2.1 46 All concentrations exceed the 95% 
confidence limit including 
approximately half that exceed the 
observed baseline maximum. 

Concentrations ranged between 34-63 mg/kg with a 
mean of 46 mg/kg, equal to the baseline maximum. 
Shallow and depth samples collected at MW-5 and 
MW7 and a depth sample collected at MW-6 exceeded 
the baseline maximum.  
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Table XXIV (continued): Evaluation of 2008 Soil Analytical Results - Middle Site Tier II DF / NHLWLF 

Baseline 

Parameter Arithmetic 
Mean (+/- 

95% Conf.) 

Maximum 
(mg/kg) 

2008 Comments 

Chromium <20  Detectable concentrations (including 
one at and one below the reported 
baseline detection limit), were noted 
at all sample locations.  

Concentrations ranged between 15-41 mg/kg with a 
mean of 25.1. The highest concentration of 41 mg/kg 
was noted in the depth sample MW-5, upgradient of 
the landfill. 

Arsenic 2.0+/- 0.2 3.5 Approximately half of the 
concentrations are consistent with 
the baseline mean and within the 
95% confidence limit. The remaining 
results exceed the 95% confidence 
limit and are below the observed 
baseline maximum.  

Concentrations ranged between <1.0 -3.4 mg/kg with a 
mean of 2.3 mg/kg. Shallow and depth samples at 
MW-5, MW-8 and MW-9 all reported concentrations 
in excess of the 95% confidence limit. 

Mercury <0.10  All concentrations are consistent 
with the baseline mean (non-detect). 

 

PCBs <0.0030 <0.1 All concentrations are consistent 
with the baseline mean (non-detect). 

 

TPH 16 +/- 2 28 Concentrations are non-detect, with 
two exceptions.  

Shallow samples at MW-6 and MW-8 reported 
concentrations of 27 mg/kg and 30 mg/kg, 
respectively, consistent with the observed baseline 
maximum.  
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5.9 GROUNDWATER SAMPLE ANALYTICAL DATA 

The groundwater chemical analysis results for the 2008 Middle Site Tier II DF / NHLWLF 

samples are presented in Table XXV and evaluated in Table XXVI, enclosed in the following 

pages. As noted above, MW-14 was dry at the time of inspection and consequently no samples 

were collected at this location.  

5.10 MONITORING WELL SAMPLING/INSPECTION LOGS 

The monitoring well sampling logs for MW-5 to MW-9 are included in Appendix F. 
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Table XXV : Groundwater Chemical Analysis Results – Middle Site Tier II DF / NHLWLF 

F1 F2 F3
C8-C10 C10-C16 C16-C32

210808-134-FOX5 MW-9 0.007 <0.005 0.0005 0.0002 <0.001 0.02 <0.001 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2
210808-137-FOX5 MW-8 0.003 <0.005 <0.0002 0.0002 <0.001 0.03 0.001 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2
210808-138-FOX5 MW-8 0.003 <0.005 <0.0002 0.0001 <0.001 0.01 <0.001 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2
210808-142-FOX5 MW-7 0.006 <0.005 <0.0004 <0.0001 <0.001 <0.01 0.002 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2
210808-145-FOX5 MW-6 0.001 <0.005 <0.0002 <0.0001 <0.001 <0.01 <0.001 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2
210808-148-FOX5 MW-5 0.011 <0.005 0.0006 <0.0001 0.002 0.02 0.002 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2

TRIP BLANK <0.001 <0.005 <0.0002 <0.0001 <0.001 <0.01 <0.001 <0.001 <0.0001 <0.1 <0.2 <0.2 <0.2

Co 
[mg/L]

Cd 
[mg/L]

Pb 
[mg/L]

PCBs 
[mg/L]

Zn 
[mg/L]

Cr 
[mg/L]

As 
[mg/L]

Hg 
[mg/L]Sample # Location Cu 

[mg/L]
Ni 

[mg/L]
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Table XXVI : Evaluation of 2008 Groundwater Analytical Data -  
Middle Tier II DF / NHLWLF 

Parameter 2008 Comments 
Copper Detectable concentrations were noted at 

all sample locations, ranging between 
0.001 (detection limit) – 0.011 mg/L.  

The lowest concentration was noted 
at MW-6 whereas the highest result 
was noted at MW-5, downgradient of 
the landfill. 

Nickel All concentrations were below the 
method detection limit of 0.005 mg/L. 

 

Cobalt Detectable concentrations were noted at 
three sample locations ranging between 
0.0004 – 0.0006 mg/L.  

Non-detect readings (<0.0002 mg/L) 
were noted at MW-6 and MW-8, 
whereas the highest result was noted 
at MW-5, upgradient of the landfill. 

Cadmium Trace concentrations of 0.0002 mg/L 
(detection limit) were noted at two 
sample locations. 

Trace concentations were noted at 
MW-8 and MW-9, downgradient of 
the landfill. 

Lead Detectable concentrations were noted at 
two sample locations, ranging between 
0.001 (detection limit) – 0.002 mg/L.  

Non-detect levels were noted at 
MW-7, MW-8 and MW-9 
(downgradient), whereas the highest 
result was noted at MW-5, upgradient 
of the landfill. 

Zinc Detectable concentrations were noted at 
all sample locations, with two exceptions. 
Detectable results ranged between 0.01 – 
0.03 mg/L.  

Non-detect levels were noted at 
MW-6 and MW-7 (downgradient), 
whereas the highest result was noted 
at MW-8, also located downgradient 
of the landfill. Detectable 
concentrations of 0.02 mg/kg were 
noted at MW-5. upgradient of the 
landfill. 

Chromium Trace concentrations were noted at all 
sample locations, with two exceptions. 
Detectable results ranged between 0.001 
– 0.002 mg/L.  

Non-detect levels were noted at 
MW-6 and MW-9, whereas the 
highest results was noted at MW-5 
located upgradient of the landfill.  

Arsenic All concentrations were below the 
method detection limit of 0.001 mg/L 

 

Mercury All concentrations were below the 
method detection limit of 0.0001 mg/L 

 

PCBs All concentrations were below the 
method detection limit of 0.1 ug/L 

 

TPH All concentrations were below the 
method detection limit of 0.2 mg/L 
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APPENDIX A 
Range of the Report and 
Limitation of Responsibilities 



 

A – Recipient and Use 

This report (“Report”) was prepared by Biogenie S.R.D.C. Inc. (“Biogenie”) at the 
request and for the sole benefit of the Client (“Client”), and is intended to be used 
exclusively by the Client.  

B –Site Conditions 

Any description of the target site (“Site”), soil and/or groundwater included in the 
Report is only provided as an indication to the Client, and unless otherwise 
specifically mentioned in the Report such description shall not at any time and 
under any circumstances be used for purposes other than to gain a better 
understanding of the Site and to fulfil the requirements of the mandate assigned to 
Biogenie by the Client (“Mandate”). 

All information, including but not limiting the comprehensiveness of the data, 
charts, descriptions, drawings, tables, analysis results, compilations, and any 
conclusion and recommendation included in the Report, shall arise from the direct 
observation of the Site during a specific period, namely the fulfilment of the 
Mandate, and from the interpretation of such information and data available during 
the same period.  

The content of the Report shall not apply in any way or to any part of the Site or to 
any parameter, material or analysis excluded from the Mandate. 

Biogenie shall not be held responsible for the presence of any substance or material 
of a different nature, or of a similar nature but with different concentrations, as 
those indicated in the Report, and this in any part or parts of the Site excluded from 
the Mandate. 

The content of the Report, including its conclusions and recommendations, shall 
not apply to any period preceding or following the Mandate. The physiochemical 
conditions of the Site, and the type and degree of contamination identified on the 
Site, may vary within a given period depending on a number of factors, especially 
the current activities taking place on the Site and/or on lands adjacent to the Site.  

A review of the Report and/or changes in the parameters, conclusions and/or 
recommendations may prove to be necessary in the event of a change in the Site 
conditions or the discovery of pertinent information subsequent to the production 
of the Report. 

RANGE OF THE REPORT AND LIMITATION OF 
RESPONSIBILITIES 



C - Legislation, Regulations, Guidelines and Policies 

The interpretation of the data and observations concerning the Site, as well as the 
conclusions and recommendations resulting from these, shall take into account the 
laws, regulations, standards, policies and/or guidelines applicable to the Project and 
that are in effect at the time of the fulfilment of the Mandate. In the event no 
current law, regulation, policy, guideline or standard applies to the project, 
Biogenie shall take into account proven environmental and professional rules and 
practices when drawing up the Report.  

Any change in the legislation, regulations, standards, policies and/or guidelines 
applicable to the project may result in the need to review the Report and/or modify 
its parameters, conclusions and/or recommendations. 

D – Use of Report 

The Report is intended for the exclusive use of the Client and shall only be used for 
the purpose it was meant for. 

The content of the Report and its conclusions and recommendations only apply to 
the Site and may not, at any time and under any circumstances, apply to any land 
adjacent to the Site or to any other land located in the vicinity of the Site. 

Any reproduction in any form whatsoever and any distribution or use of the Report, 
in whole or in part, by a person other that the Client, is strictly forbidden without 
the prior written consent of Biogenie. Biogenie makes no declaration and pledges 
no responsibility towards any person other than the Client with regard to the 
content of the Report and the conclusions and recommendations expressed therein. 

Biogenie is in no way responsible for any loss, fine or penalty, or for any expense, 
damage or other prejudice of any type whatsoever, sustained by a person other than 
the Client as a result of the unauthorized use of the Report. 

No provision of the Report shall be construed as or considered to be a legal opinion 
of Biogenie’s. 

S:\MO\Range&Limit.doc/2008-12-18 
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APPENDIX B 
Certificates of Analysis 































































Your Project #: FOX-5 MONITORING              
Site: BROUGTON ISLAND                                                                                     
Your C.O.C. #: 00570041

Attention: Jean-Pierre Pelletier
Sila Remediation
4495 boul Wilfred Hamel bureau
Ville de Quebec, QC
CANADA          J1P 2G7

Report Date: 2008/08/29

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A894895
Received: 2008/08/25, 14:10

Sample Matrix: Soil
# Samples Received: 4

Date Date Method
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Petroleum Hydro. CCME F1 & BTEX in Soil 4 2008/08/27 2008/08/28 CAM SOP-00315 CCME  CWS             
Petroleum Hydrocarbons F2-F4 in Soil 4 2008/08/27 2008/08/28 CAM SOP-00316 CCME  CWS             
Mercury in Soil by CVAA 4 2008/08/28 2008/08/28 CAM SOP-00453 EPA 7470             
Acid Extr. Metals (aqua regia) by ICPMS 4 2008/08/28 2008/08/28 CAM SOP-00447 EPA 6020             
MOISTURE 4 N/A 2008/08/28 CAM SOP-00445 McKeague 2nd ed 1978
Polychlorinated Biphenyl in Soil 1 2008/08/27 2008/08/28 CAM SOP-00307 EPA 8082             
Polychlorinated Biphenyl in Soil 3 2008/08/27 2008/08/29 CAM SOP-00307 EPA 8082             

Sample Matrix: Water
# Samples Received: 2

Date Date Method
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Petroleum Hydro. CCME F1 & BTEX in Water 2 2008/08/28 2008/08/29 CAM SOP-00315 CCME  CWS             
Petroleum Hydrocarbons F2-F4 in Water 2 2008/08/27 2008/08/28 CAM SOP-00316 CCME Hydrocarbons   
Total Metals Analysis by ICPMS 2 N/A 2008/08/28 CAM SOP-00447 EPA 6020             
Polychlorinated Biphenyl in Water 2 2008/08/27 2008/08/29 CAM SOP-00307 EPA 8081 modified    

* RPDs calculated using raw data.  The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

MELISSA MORRISON, Project Manager
Email:  Melissa.Morrison@maxxamanalytics.com
Phone# (613) 274-0573

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section
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Your Project #: FOX-5 MONITORING              
Site: BROUGTON ISLAND                                                                                     
Your C.O.C. #: 00570041

Attention: Jean-Pierre Pelletier
Sila Remediation
4495 boul Wilfred Hamel bureau
Ville de Quebec, QC
CANADA          J1P 2G7

Report Date: 2008/08/29

CERTIFICATE OF ANALYSIS
-2-

5.10.2 of ISO/IEC 17025:2005(E), signing the reports.   SCC and CAEAL have approved this reporting process and electronic report format.  

For Service Group specific validation please refer to the Validation Signature Page

Total cover pages: 2
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Sila Remediation
Maxxam  Job  #: A894895 Client Project #: FOX-5 MONITORING
Report Date: 2008/08/29 Project name: BROUGTON ISLAND

Sampler Initials: AP

RESULTS OF ANALYSES OF SOIL

Maxxam ID     A H 2 9 1 7     A H 2 9 1 8     A H 2 9 1 9     A H 2 9 2 0
Sampling Date 2008/08/19 2008/08/20 2008/08/20 2008/08/21
COC Number 00570041 00570041 00570041 00570041
  U n i t s 190808-100-FOX-5 200808-107-FOX-5 200808-119-FOX-5 210808-128-FOX-5  R D L QC Batch

Inorganics

Moisture % 6.9 8.4 4.6 8.2 0.2 1598705

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Sila Remediation
Maxxam  Job  #: A894895 Client Project #: FOX-5 MONITORING
Report Date: 2008/08/29 Project name: BROUGTON ISLAND

Sampler Initials: AP

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     A H 2 9 1 7     A H 2 9 1 8     A H 2 9 1 9
Sampling Date 2008/08/19 2008/08/20 2008/08/20
COC Number 00570041 00570041 00570041
  U n i t s 190808-100-FOX-5 200808-107-FOX-5 200808-119-FOX-5  R D L QC Batch

Metals

Acid Extractable Mercury (Hg) ug/g ND ND ND 0.05 1598719

Acid Extractable Arsenic (As) ug/g 1 1 2 1 1598716

Acid Extractable Cadmium (Cd) ug/g ND ND 0.2 0.1 1598716

Acid Extractable Chromium (Cr) ug/g 10 29 11 1 1598716

Acid Extractable Cobalt (Co) ug/g 3.1 7.9 2.8 0.1 1598716

Acid Extractable Copper (Cu) ug/g 8.3 18 6.0 0.5 1598716

Acid Extractable Lead (Pb) ug/g 8 5 12 1 1598716

Acid Extractable Nickel (Ni) ug/g 4.7 15 5.6 0.5 1598716

Acid Extractable Zinc (Zn) ug/g 41 51 44 5 1598716

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

Maxxam ID     A H 2 9 2 0
Sampling Date 2008/08/21
COC Number 00570041
  U n i t s 210808-128-FOX-5  R D L QC Batch

Metals

Acid Extractable Mercury (Hg) ug/g ND 0.05 1598719

Acid Extractable Arsenic (As) ug/g 2 1 1598716

Acid Extractable Cadmium (Cd) ug/g ND 0.1 1598716

Acid Extractable Chromium (Cr) ug/g 13 1 1598716

Acid Extractable Cobalt (Co) ug/g 3.8 0.1 1598716

Acid Extractable Copper (Cu) ug/g 6.9 0.5 1598716

Acid Extractable Lead (Pb) ug/g 7 1 1598716

Acid Extractable Nickel (Ni) ug/g 6.3 0.5 1598716

Acid Extractable Zinc (Zn) ug/g 39 5 1598716

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Sila Remediation
Maxxam  Job  #: A894895 Client Project #: FOX-5 MONITORING
Report Date: 2008/08/29 Project name: BROUGTON ISLAND

Sampler Initials: AP

PETROLEUM HYDROCARBONS (CCME)

Maxxam ID     A H 2 9 1 7     A H 2 9 1 8     A H 2 9 1 9
Sampling Date 2008/08/19 2008/08/20 2008/08/20
COC Number 00570041 00570041 00570041
  U n i t s 190808-100-FOX-5 200808-107-FOX-5 200808-119-FOX-5  R D L QC Batch

BTEX & F1 Hydrocarbons

F1 (C6-C10) ug/g ND ND ND 10 1598205

F1 (C6-C10) - BTEX ug/g ND ND ND 10 1598205

F2-F4 Hydrocarbons

F2 (C10-C16 Hydrocarbons) ug/g ND ND ND 10 1598184

F3 (C16-C34 Hydrocarbons) ug/g 36 ND ND 10 1598184

Reached Baseline at C50 ug/g Yes Yes Yes 1598184

Surrogate Recovery (%)

1,4-Difluorobenzene % 101 101 102 1598205

4-Bromofluorobenzene % 97 95 96 1598205

D10-Ethylbenzene % 95 97 97 1598205

D4-1,2-Dichloroethane % 98 97 99 1598205

o-Terphenyl % 86 86 87 1598184

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Sila Remediation
Maxxam  Job  #: A894895 Client Project #: FOX-5 MONITORING
Report Date: 2008/08/29 Project name: BROUGTON ISLAND

Sampler Initials: AP

PETROLEUM HYDROCARBONS (CCME)

Maxxam ID     A H 2 9 2 0
Sampling Date 2008/08/21
COC Number 00570041
  U n i t s 210808-128-FOX-5  R D L QC Batch

BTEX & F1 Hydrocarbons

F1 (C6-C10) ug/g ND 10 1598205

F1 (C6-C10) - BTEX ug/g ND 10 1598205

F2-F4 Hydrocarbons

F2 (C10-C16 Hydrocarbons) ug/g ND 10 1598184

F3 (C16-C34 Hydrocarbons) ug/g 660 10 1598184

Reached Baseline at C50 ug/g Yes 1598184

Surrogate Recovery (%)

1,4-Difluorobenzene % 101 1598205

4-Bromofluorobenzene % 95 1598205

D10-Ethylbenzene % 94 1598205

D4-1,2-Dichloroethane % 98 1598205

o-Terphenyl % 86 1598184

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Sila Remediation
Maxxam  Job  #: A894895 Client Project #: FOX-5 MONITORING
Report Date: 2008/08/29 Project name: BROUGTON ISLAND

Sampler Initials: AP

POLYCHLORINATED BIPHENYLS BY GC-ECD (SOIL)

Maxxam ID     A H 2 9 1 7     A H 2 9 1 8     A H 2 9 1 9
Sampling Date 2008/08/19 2008/08/20 2008/08/20
COC Number 00570041 00570041 00570041
  U n i t s 190808-100-FOX-5 200808-107-FOX-5 200808-119-FOX-5  R D L QC Batch

PCBs

Aroclor 1262 ug/g ND ND ND 0.01 1597931

Aroclor 1016 ug/g ND ND ND 0.01 1597931

Aroclor 1221 ug/g ND ND ND 0.01 1597931

Aroclor 1232 ug/g ND ND ND 0.01 1597931

Aroclor 1242 ug/g ND ND ND 0.01 1597931

Aroclor 1248 ug/g ND ND ND 0.01 1597931

Aroclor 1254 ug/g 0.02 ND 0.01 0.01 1597931

Aroclor 1260 ug/g ND ND ND 0.01 1597931

Aroclor 1268 ug/g ND ND ND 0.01 1597931

Total PCB ug/g 0.02 ND 0.01 0.01 1597931

Surrogate Recovery (%)

2,4,5,6-Tetrachloro-m-xylene % 69 77 83 1597931

Decachlorobiphenyl % 76 110 83 1597931

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Sila Remediation
Maxxam  Job  #: A894895 Client Project #: FOX-5 MONITORING
Report Date: 2008/08/29 Project name: BROUGTON ISLAND

Sampler Initials: AP

POLYCHLORINATED BIPHENYLS BY GC-ECD (SOIL)

Maxxam ID     A H 2 9 2 0
Sampling Date 2008/08/21
COC Number 00570041
  U n i t s 210808-128-FOX-5  R D L QC Batch

PCBs

Aroclor 1262 ug/g ND 0.01 1597931

Aroclor 1016 ug/g ND 0.01 1597931

Aroclor 1221 ug/g ND 0.01 1597931

Aroclor 1232 ug/g ND 0.01 1597931

Aroclor 1242 ug/g ND 0.01 1597931

Aroclor 1248 ug/g ND 0.01 1597931

Aroclor 1254 ug/g ND 0.01 1597931

Aroclor 1260 ug/g ND 0.01 1597931

Aroclor 1268 ug/g ND 0.01 1597931

Total PCB ug/g ND 0.01 1597931

Surrogate Recovery (%)

2,4,5,6-Tetrachloro-m-xylene % 91 1597931

Decachlorobiphenyl % 96 1597931

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

Page 8 of 17



Sila Remediation
Maxxam  Job  #: A894895 Client Project #: FOX-5 MONITORING
Report Date: 2008/08/29 Project name: BROUGTON ISLAND

Sampler Initials: AP

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Maxxam ID     A H 2 9 2 1     A H 2 9 2 2
Sampling Date 2008/08/19 2008/08/21
COC Number 00570041 00570041
  U n i t s 190808-103-FOX5 210808-137-FOX-5  R D L QC Batch

Metals

Total Arsenic (As) ug/L ND ND 1 1598680

Total Cadmium (Cd) ug/L 0.3 ND 0.1 1598680

Total Chromium (Cr) ug/L ND ND 5 1598680

Total Cobalt (Co) ug/L 1.5 ND 0.5 1598680

Total Copper (Cu) ug/L 4 4 1 1598680

Total Lead (Pb) ug/L 3.2 0.5 0.5 1598680

Total Nickel (Ni) ug/L 2 3 1 1598680

Total Zinc (Zn) ug/L 62 11 5 1598680

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Sila Remediation
Maxxam  Job  #: A894895 Client Project #: FOX-5 MONITORING
Report Date: 2008/08/29 Project name: BROUGTON ISLAND

Sampler Initials: AP

PETROLEUM HYDROCARBONS (CCME)

Maxxam ID     A H 2 9 2 1     A H 2 9 2 2
Sampling Date 2008/08/19 2008/08/21
COC Number 00570041 00570041
  U n i t s 190808-103-FOX5 QC Batch 210808-137-FOX-5  R D L QC Batch

BTEX & F1 Hydrocarbons

F1 (C6-C10) ug/L ND 1598905 ND 100 1598905

F1 (C6-C10) - BTEX ug/L ND 1598905 ND 100 1598905

F2-F4 Hydrocarbons

F2 (C10-C16 Hydrocarbons) ug/L 410 1598134 ND 100 1598380

F3 (C16-C34 Hydrocarbons) ug/L 270 1598134 ND 100 1598380

Reached Baseline at C50 ug/L Yes 1598134 Yes 1598380

Surrogate Recovery (%)

1,4-Difluorobenzene % 98 1598905 98 1598905

4-Bromofluorobenzene % 102 1598905 102 1598905

D10-Ethylbenzene % 99 1598905 98 1598905

D4-1,2-Dichloroethane % 103 1598905 103 1598905

o-Terphenyl % 86 1598134 80 1598380

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Sila Remediation
Maxxam  Job  #: A894895 Client Project #: FOX-5 MONITORING
Report Date: 2008/08/29 Project name: BROUGTON ISLAND

Sampler Initials: AP

POLYCHLORINATED BIPHENYLS BY GC-ECD (WATER)

Maxxam ID     A H 2 9 2 1     A H 2 9 2 2
Sampling Date 2008/08/19 2008/08/21
COC Number 00570041 00570041
  U n i t s 190808-103-FOX5 210808-137-FOX-5  R D L QC Batch

PCBs

Aroclor 1016 ug/L ND ND 0.05 1598303

Aroclor 1221 ug/L ND ND 0.05 1598303

Aroclor 1232 ug/L ND ND 0.05 1598303

Aroclor 1242 ug/L ND ND 0.05 1598303

Aroclor 1248 ug/L ND ND 0.05 1598303

Aroclor 1254 ug/L ND ND 0.05 1598303

Aroclor 1260 ug/L ND ND 0.05 1598303

Aroclor 1262 ug/L ND ND 0.05 1598303

Aroclor 1268 ug/L ND ND 0.05 1598303

Total PCB ug/L ND ND 0.05 1598303

Surrogate Recovery (%)

2,4,5,6-Tetrachloro-m-xylene % 60 80 1598303

Decachlorobiphenyl % 98 108 1598303

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Sila Remediation
Maxxam  Job  #: A894895 Client Project #: FOX-5 MONITORING
Report Date: 2008/08/29 Project name: BROUGTON ISLAND

Sampler Initials: AP

Package 1 5.0°C
Each temperature is the average of up to three cooler temperatures taken at receipt

GENERAL COMMENTS

F1-BTEX Analysis: The BTEX results used for the F1-BTEX calculation were obtained from Headspace-GC analysis.

Sample     AH2921-01: F2-F3 analysis was performed on unpreserved sample as per client request.

Sample     AH2922-01: F2-F3 analysis was performed on unpreserved sample as per client request.

Results relate only to the items tested.
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Sila Remediation
Attention: Jean-Pierre Pelletier          
Client Project #: FOX-5 MONITORING
P.O. #: 
Project name: BROUGTON ISLAND

Quality Assurance Report
Maxxam Job Number: TA894895

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

1597931 LGA MATRIX SPIKE 2,4,5,6-Tetrachloro-m-xylene 2008/08/28 60 % 40 - 130
Decachlorobiphenyl 2008/08/28 104 % 40 - 130
Aroclor 1260 2008/08/28 94 % 30 - 130
Total PCB 2008/08/28 94 % 30 - 130

Spiked Blank 2,4,5,6-Tetrachloro-m-xylene 2008/08/28 89 % 40 - 130
Decachlorobiphenyl 2008/08/28 97 % 40 - 130
Aroclor 1260 2008/08/28 87 % 30 - 130
Total PCB 2008/08/28 87 % 30 - 130

Method Blank 2,4,5,6-Tetrachloro-m-xylene 2008/08/28 96 % 40 - 130
Decachlorobiphenyl 2008/08/28 103 % 40 - 130
Aroclor 1262 2008/08/28 ND, RDL=0.01 ug/g
Aroclor 1016 2008/08/28 ND, RDL=0.01 ug/g
Aroclor 1221 2008/08/28 ND, RDL=0.01 ug/g
Aroclor 1232 2008/08/28 ND, RDL=0.01 ug/g
Aroclor 1242 2008/08/28 ND, RDL=0.01 ug/g
Aroclor 1248 2008/08/28 ND, RDL=0.01 ug/g
Aroclor 1254 2008/08/28 ND, RDL=0.01 ug/g
Aroclor 1260 2008/08/28 ND, RDL=0.01 ug/g
Aroclor 1268 2008/08/28 ND, RDL=0.01 ug/g
Total PCB 2008/08/28 ND, RDL=0.01 ug/g

RPD Aroclor 1262 2008/08/28 NC % 50
Decachlorobiphenyl 2008/08/28 2.9 % N/A
Aroclor 1016 2008/08/28 NC % 50
Aroclor 1221 2008/08/28 NC % 50
Aroclor 1232 2008/08/28 NC % 50
Aroclor 1242 2008/08/28 NC % 50
Aroclor 1248 2008/08/28 NC % 50
Aroclor 1254 2008/08/28 NC % 50
Aroclor 1260 2008/08/28 NC % 50
Aroclor 1268 2008/08/28 NC % 50
Total PCB 2008/08/28 NC % 50

1598134 JJE MATRIX SPIKE o-Terphenyl 2008/08/28 95 % 30 - 130
F2 (C10-C16 Hydrocarbons) 2008/08/28 106 % 60 - 130
F3 (C16-C34 Hydrocarbons) 2008/08/28 106 % 60 - 130

Spiked Blank o-Terphenyl 2008/08/29 91 % 30 - 130
F2 (C10-C16 Hydrocarbons) 2008/08/29 103 % 60 - 130
F3 (C16-C34 Hydrocarbons) 2008/08/29 103 % 60 - 130

Method Blank o-Terphenyl 2008/08/28 82 % 30 - 130
F2 (C10-C16 Hydrocarbons) 2008/08/28 ND, RDL=100 ug/L
F3 (C16-C34 Hydrocarbons) 2008/08/28 ND, RDL=100 ug/L

RPD F2 (C10-C16 Hydrocarbons) 2008/08/28 NC % 50
F3 (C16-C34 Hydrocarbons) 2008/08/28 NC % 50

1598184 JJE MATRIX SPIKE o-Terphenyl 2008/08/27 89 % 30 - 130
F2 (C10-C16 Hydrocarbons) 2008/08/27 97 % 60 - 130
F3 (C16-C34 Hydrocarbons) 2008/08/27 97 % 60 - 130

Spiked Blank o-Terphenyl 2008/08/27 90 % 30 - 130
F2 (C10-C16 Hydrocarbons) 2008/08/27 97 % 60 - 130
F3 (C16-C34 Hydrocarbons) 2008/08/27 97 % 60 - 130

Method Blank o-Terphenyl 2008/08/27 89 % 30 - 130
F2 (C10-C16 Hydrocarbons) 2008/08/27 ND, RDL=10 ug/g
F3 (C16-C34 Hydrocarbons) 2008/08/27 ND, RDL=10 ug/g

RPD F2 (C10-C16 Hydrocarbons) 2008/08/27 NC % 50
F3 (C16-C34 Hydrocarbons) 2008/08/27 NC % 50

1598205 DTI MATRIX SPIKE 1,4-Difluorobenzene 2008/08/27 102 % 60 - 140
4-Bromofluorobenzene 2008/08/27 99 % 60 - 140
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Sila Remediation
Attention: Jean-Pierre Pelletier          
Client Project #: FOX-5 MONITORING
P.O. #: 
Project name: BROUGTON ISLAND

Quality Assurance Report (Continued)
Maxxam Job Number: TA894895

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

1598205 DTI MATRIX SPIKE D10-Ethylbenzene 2008/08/27 103 % 30 - 130
D4-1,2-Dichloroethane 2008/08/27 99 % 60 - 140
F1 (C6-C10) 2008/08/27 95 % 60 - 140

Spiked Blank 1,4-Difluorobenzene 2008/08/27 100 % 60 - 140
4-Bromofluorobenzene 2008/08/27 99 % 60 - 140
D10-Ethylbenzene 2008/08/27 98 % 30 - 130
D4-1,2-Dichloroethane 2008/08/27 100 % 60 - 140
F1 (C6-C10) 2008/08/27 82 % 60 - 140

Method Blank 1,4-Difluorobenzene 2008/08/27 101 % 60 - 140
4-Bromofluorobenzene 2008/08/27 95 % 60 - 140
D10-Ethylbenzene 2008/08/27 97 % 30 - 130
D4-1,2-Dichloroethane 2008/08/27 99 % 60 - 140
F1 (C6-C10) 2008/08/27 ND, RDL=10 ug/g
F1 (C6-C10) - BTEX 2008/08/27 ND, RDL=10 ug/g

RPD F1 (C6-C10) 2008/08/27 NC % 50
F1 (C6-C10) - BTEX 2008/08/27 NC % 50

1598303 LGA MATRIX SPIKE 2,4,5,6-Tetrachloro-m-xylene 2008/08/29 67 % 30 - 150
Decachlorobiphenyl 2008/08/29 90 % 29 - 139
Aroclor 1260 2008/08/29 77 % 30 - 130
Total PCB 2008/08/29 77 % 30 - 130

Spiked Blank 2,4,5,6-Tetrachloro-m-xylene 2008/08/29 74 % 30 - 150
Decachlorobiphenyl 2008/08/29 89 % 29 - 139
Aroclor 1260 2008/08/29 96 % 30 - 130

RPD Aroclor 1260 2008/08/29 6.4 % 40
Spiked Blank Total PCB 2008/08/29 96 % 30 - 130
RPD Total PCB 2008/08/29 6.4 % 40
Method Blank 2,4,5,6-Tetrachloro-m-xylene 2008/08/29 99 % 30 - 150

Decachlorobiphenyl 2008/08/29 108 % 29 - 139
Aroclor 1016 2008/08/29 ND, RDL=0.05 ug/L
Aroclor 1221 2008/08/29 ND, RDL=0.05 ug/L
Aroclor 1232 2008/08/29 ND, RDL=0.05 ug/L
Aroclor 1242 2008/08/29 ND, RDL=0.05 ug/L
Aroclor 1248 2008/08/29 ND, RDL=0.05 ug/L
Aroclor 1254 2008/08/29 ND, RDL=0.05 ug/L
Aroclor 1260 2008/08/29 ND, RDL=0.05 ug/L
Aroclor 1262 2008/08/29 ND, RDL=0.05 ug/L
Aroclor 1268 2008/08/29 ND, RDL=0.05 ug/L
Total PCB 2008/08/29 ND, RDL=0.05 ug/L

1598380 JKA MATRIX SPIKE o-Terphenyl 2008/08/28 87 % 30 - 130
F2 (C10-C16 Hydrocarbons) 2008/08/28 89 % 60 - 130
F3 (C16-C34 Hydrocarbons) 2008/08/28 89 % 60 - 130

Spiked Blank o-Terphenyl 2008/08/28 84 % 30 - 130
F2 (C10-C16 Hydrocarbons) 2008/08/28 82 % 60 - 130
F3 (C16-C34 Hydrocarbons) 2008/08/28 82 % 60 - 130

Method Blank o-Terphenyl 2008/08/28 76 % 30 - 130
F2 (C10-C16 Hydrocarbons) 2008/08/28 ND, RDL=100 ug/L
F3 (C16-C34 Hydrocarbons) 2008/08/28 ND, RDL=100 ug/L

RPD F2 (C10-C16 Hydrocarbons) 2008/08/28 NC % 50
F3 (C16-C34 Hydrocarbons) 2008/08/28 NC % 50

1598680 JBW MATRIX SPIKE Total Arsenic (As) 2008/08/28 99 % 80 - 120
Total Cadmium (Cd) 2008/08/28 101 % 80 - 120
Total Chromium (Cr) 2008/08/28 94 % 80 - 120
Total Cobalt (Co) 2008/08/28 93 % 80 - 120
Total Copper (Cu) 2008/08/28 88 % 80 - 120
Total Lead (Pb) 2008/08/28 92 % 80 - 120
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Sila Remediation
Attention: Jean-Pierre Pelletier          
Client Project #: FOX-5 MONITORING
P.O. #: 
Project name: BROUGTON ISLAND

Quality Assurance Report (Continued)
Maxxam Job Number: TA894895

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

1598680 JBW MATRIX SPIKE Total Nickel (Ni) 2008/08/28 91 % 80 - 120
Total Zinc (Zn) 2008/08/28 88 % 80 - 120

Spiked Blank Total Arsenic (As) 2008/08/28 99 % 86 - 119
Total Cadmium (Cd) 2008/08/28 105 % 85 - 116
Total Chromium (Cr) 2008/08/28 97 % 80 - 120
Total Cobalt (Co) 2008/08/28 96 % 82 - 117
Total Copper (Cu) 2008/08/28 96 % 80 - 117
Total Lead (Pb) 2008/08/28 99 % 80 - 120
Total Nickel (Ni) 2008/08/28 96 % 81 - 117
Total Zinc (Zn) 2008/08/28 98 % 80 - 120

Method Blank Total Arsenic (As) 2008/08/28 ND, RDL=1 ug/L
Total Cadmium (Cd) 2008/08/28 ND, RDL=0.1 ug/L
Total Chromium (Cr) 2008/08/28 ND, RDL=5 ug/L
Total Cobalt (Co) 2008/08/28 ND, RDL=0.5 ug/L
Total Copper (Cu) 2008/08/28 ND, RDL=1 ug/L
Total Lead (Pb) 2008/08/28 ND, RDL=0.5 ug/L
Total Nickel (Ni) 2008/08/28 ND, RDL=1 ug/L
Total Zinc (Zn) 2008/08/28 ND, RDL=5 ug/L

RPD Total Arsenic (As) 2008/08/28 NC % 25
Total Cadmium (Cd) 2008/08/28 NC % 25
Total Chromium (Cr) 2008/08/28 NC % 25
Total Cobalt (Co) 2008/08/28 NC % 25
Total Copper (Cu) 2008/08/28 NC % 25
Total Lead (Pb) 2008/08/28 NC % 25
Total Nickel (Ni) 2008/08/28 3.2 % 25
Total Zinc (Zn) 2008/08/28 NC % 25

1598705 C_A RPD [ A H 2 9 2 0 - 0 1 ] Moisture 2008/08/28 0 % 50
1598716 VIV MATRIX SPIKE Acid Extractable Arsenic (As) 2008/08/28 103 % 75 - 125

Acid Extractable Cadmium (Cd) 2008/08/28 103 % 75 - 125
Acid Extractable Chromium (Cr) 2008/08/28 103 % 75 - 125
Acid Extractable Cobalt (Co) 2008/08/28 99 % 75 - 125
Acid Extractable Copper (Cu) 2008/08/28 100 % 75 - 125
Acid Extractable Lead (Pb) 2008/08/28 102 % 75 - 125
Acid Extractable Nickel (Ni) 2008/08/28 100 % 75 - 125
Acid Extractable Zinc (Zn) 2008/08/28 NC ( 1 ) % 75 - 125

QC STANDARD Acid Extractable Arsenic (As) 2008/08/28 94 % 75 - 125
Acid Extractable Cadmium (Cd) 2008/08/28 87 % 75 - 125
Acid Extractable Chromium (Cr) 2008/08/28 98 % 75 - 125
Acid Extractable Cobalt (Co) 2008/08/28 92 % 75 - 125
Acid Extractable Copper (Cu) 2008/08/28 92 % 75 - 125
Acid Extractable Lead (Pb) 2008/08/28 97 % 75 - 125
Acid Extractable Nickel (Ni) 2008/08/28 91 % 75 - 125
Acid Extractable Zinc (Zn) 2008/08/28 92 % 75 - 125

Method Blank Acid Extractable Arsenic (As) 2008/08/28 ND, RDL=1 ug/g
Acid Extractable Cadmium (Cd) 2008/08/28 ND, RDL=0.1 ug/g
Acid Extractable Chromium (Cr) 2008/08/28 ND, RDL=1 ug/g
Acid Extractable Cobalt (Co) 2008/08/28 ND, RDL=0.1 ug/g
Acid Extractable Copper (Cu) 2008/08/28 ND, RDL=0.5 ug/g
Acid Extractable Lead (Pb) 2008/08/28 ND, RDL=1 ug/g
Acid Extractable Nickel (Ni) 2008/08/28 ND, RDL=0.5 ug/g
Acid Extractable Zinc (Zn) 2008/08/28 ND, RDL=5 ug/g

RPD Acid Extractable Arsenic (As) 2008/08/28 NC % 35
Acid Extractable Cadmium (Cd) 2008/08/28 NC % 35
Acid Extractable Chromium (Cr) 2008/08/28 9.7 % 35
Acid Extractable Cobalt (Co) 2008/08/28 6.3 % 35
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Sila Remediation
Attention: Jean-Pierre Pelletier          
Client Project #: FOX-5 MONITORING
P.O. #: 
Project name: BROUGTON ISLAND

Quality Assurance Report (Continued)
Maxxam Job Number: TA894895

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

1598716 VIV RPD Acid Extractable Copper (Cu) 2008/08/28 3.0 % 35
Acid Extractable Lead (Pb) 2008/08/28 6.8 % 35
Acid Extractable Nickel (Ni) 2008/08/28 4.2 % 35
Acid Extractable Zinc (Zn) 2008/08/28 4.1 % 35

1598719 LCH MATRIX SPIKE Acid Extractable Mercury (Hg) 2008/08/28 91 % 75 - 125
QC STANDARD Acid Extractable Mercury (Hg) 2008/08/28 103 % 75 - 125
Method Blank Acid Extractable Mercury (Hg) 2008/08/28 ND, RDL=0.05 ug/g
RPD Acid Extractable Mercury (Hg) 2008/08/28 NC % 35

1598905 GBA MATRIX SPIKE 1,4-Difluorobenzene 2008/08/29 98 % 70 - 130
4-Bromofluorobenzene 2008/08/29 102 % 70 - 130
D10-Ethylbenzene 2008/08/29 106 % 70 - 130
D4-1,2-Dichloroethane 2008/08/29 101 % 70 - 130
F1 (C6-C10) 2008/08/29 98 % 70 - 130

Spiked Blank 1,4-Difluorobenzene 2008/08/28 98 % 70 - 130
4-Bromofluorobenzene 2008/08/28 102 % 70 - 130
D10-Ethylbenzene 2008/08/28 101 % 70 - 130
D4-1,2-Dichloroethane 2008/08/28 102 % 70 - 130
F1 (C6-C10) 2008/08/28 111 % 70 - 130

Method Blank 1,4-Difluorobenzene 2008/08/28 99 % 70 - 130
4-Bromofluorobenzene 2008/08/28 101 % 70 - 130
D10-Ethylbenzene 2008/08/28 98 % 70 - 130
D4-1,2-Dichloroethane 2008/08/28 101 % 70 - 130
F1 (C6-C10) 2008/08/28 ND, RDL=100 ug/L
F1 (C6-C10) - BTEX 2008/08/28 ND, RDL=100 ug/L

RPD F1 (C6-C10) 2008/08/28 NC % 40
F1 (C6-C10) - BTEX 2008/08/28 NC % 40

ND = Not detected
N/A = Not Applicable
NC = Non-calculable
RPD = Relative Percent Difference
QC Standard = Quality Control Standard
SPIKE = Fortified sample
( 1 )    The recovery in the matrix spike was not calculated (NC).  Because of the high concentration of this analyte in the parent sample, the
relative difference between the spiked and unspiked concentrations is not sufficiently significant to permit a reliable recovery calculation.
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Maxxam  Job  #: A894895

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

CHARLES ANCKER, B.Sc., M.Sc., C.Chem, Senior Analyst                                    

CHRISTINA NERVO, Scientific Services                               

MEDHAT RISKALLAH, Manager, Hydrocarbon Department                   

SUZANA POPOVIC, Supervisor, Hydrocarbons                          

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports.   SCC and CAEAL have approved this reporting process and electronic report format.  
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APPENDIX D 
QA/QC Reports 



2008 Summary of Quality Control Sample Data, FOX-5 Broughton Island
F1 F2 F3 TPH

C6-C10 C10-C16 C16-C34 C6-C34

Soil
Bodycote - 653434 11 14 5 <0.5 10 44 28 2 <0.1 <0.02 <20 <20 1750 1750
Maxxam - AH2920 6.9 6.3 3.8 <0.1 7 39 13 2 <0.05 0.01 <10 <10 660 660
Inter-lab RSD 32.4 53.6 19.3 - 25.0 8.5 51.7 0.0 - - - - - 64.0

Bodycote - 653442 190808-119 10 8 4 <0.5 11 57 17 2.2 <0.1 <0.02 <20 <20 <20 <20
Bodycote - 653443 190808-120 10 14 4 <0.5 14 57 31 1.8 <0.1 <0.02 <20 <20 <20 <20
Maxxam - AH2919 190808-119 6 5.6 2.8 0.2 12 44 11 2 <0.05 0.02 <10 <10 <10 <10
Intra-lab RSD 0.0 38.6 0.0 - 17.0 0.0 41.2 14.1 - - - - - -
Inter-lab RSD 35.4 60.6 25.0 - 10.9 18.2 67.3 7.4 - - - - - -

Groundwater
Bodycote - 653384 210808-137 0.003 <0.005 <0.0002 0.0002 <0.001 0.03 0.001 <0.001 <0.0001 <0.0001 <0.2 <0.2 <0.2 <0.2
Bodycote - 653385 210808-138 0.003 <0.005 <0.0002 0.0001 <0.001 0.01 <0.001 <0.001 <0.0001 <0.0001 <0.2 <0.2 <0.2 <0.2
Maxxam - AH2922 210808-137 0.004 0.003 <0.0005 <0.0001 0.0005 0.011 <0.005 <0.001 - <0.00005 <0.1 <0.1 <0.1 <0.1
Intra-lab RSD 0.0 - - 47.1 - 70.7 - - - - - - - -
Inter-lab RSD 20.2 - - 0.0 - 6.7 - - - - - - - -

Trip Blank
Bodycote - 653389 TB Trip Blank 2008-08-22 <0.001 <0.005 <0.0002 <0.0001 <0.001 <0.01 <0.001 <0.001 <0.0001 <0.0001 <0.2 <0.2 <0.2 <0.2

Lab QA - Soil

Bodycote - Lab Blank (ug/g) <1 <1.0 <1 <0.5 <1 <1 <1 <1.0 <0.1 <0.02
Bodycote - Lab QC % Recovery 90 90 86 106 85 107 93 129 80 96
Maxxam - Matrix Spike (% Recovery) 100 100 99 103 102 NC 103 103 - 94
Maxxam - QC Standard (% Recovery) 92 91 92 87 97 92 98 94 - 87
Maxxam - Method Blank (mg/kg) <0.001 <0.001 <0.0005 <0.0001 <0.0005 <0.005 <0.005 <0.001 <0.01

Lab QA - Water

Bodycote - Lab Blank (mg/L) <0.001 <0.005 <0.0002 <0.0001 <0.001 <0.01 <0.001 <0.001 <0.0001 <0.00001
Bodycote - Lab QC % Recovery 104 105 105 100 105 96 104 96 88 96
Maxxam - Matrix Spike (% Recovery) 88 91 93 101 92 88 94 99 - 77
Maxxam - Spiked Blank (% Recovery) 96 96 96 105 99 98 97 99 - 96
Maxxam - Method Blank (mg/L) <0.001 <0.001 <0.0005 <0.0001 <0.0005 <0.005 <0.005 <0.001 - <0.00005

RSD - Relative Standard Deviation expressed as a percent
All concentrations expressed as milligrams per kilogram based on a dry weight basis
NC - The recovery in the matrix spike was not calculated (NC).  Because of the high concentration of this analyte in the parent sample, the relative 
        difference between the spiked and unspiked concentrations is not sufficiently significant to permit a reliable recovery calculation.

CuLab ID # Location Depth 
[cm]

Date
(yyyy-mm-dd)

Sample # Ni Co Cd Pb PCBsZn Cr As Hg

MW-12 0-10 2008-08-20

200808-128 MW-10 0-10 2008-08-20

MW-8 2008-08-21

Hg PCBs

Cr As Hg PCBs

Co Cd

Lab ID #

Cr As

Cu Ni Co Cd Pb Zn

Pb ZnLab ID # Cu Ni
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APPENDIX F 
Monitoring Well Sampling Logs 









Site Name: FOX-5 Broughton Island
Date of Sampling Event: 21/08/2008 Time: 12:00

Names of Samplers: A.Passalis

Landfill Name: Middle Site
Monitoring Well ID: MW #8

Sample Number: 200808-137
Condition of Well: Good

Measured Data
Well pipe height above ground 

(cm)=
50

Diameter of well (cm)= 5
Depth of well installation (cm)= 

(from ground surface)
Length screened section (cm)= 300

Depth to top of screen (cm)=
(from ground surface)

Depth to water surface (cm)=
( from top of pipe)

Static water level (cm)=
(below ground surface)

Measured well refusal depth (cm)=
(from ground surface)

Thickness of water column (cm)= 121
Static volume of water in well (mL) 2372

Free product thickness (mm)= 0 Measurement method: (meter, Heron Interface Meter

Purging: (Y/N) Y Purging/Sampling Equipment: Waterra tubing & foot 
valve

Volume Purged Water (mL)= 5000
Decontamination required: (Y/N) N dedicated sampling equipment

Number washes: na
Number rinses: na

 Final pH= 5.5
Final Conductivity (uS/cm)= 88
 Final Temperature (degC)= 1.7

Turbidity (NTU)= 21

80

201 Evidence of sludge or siltation: No

130 Measurement method: (meter, 
tape, etc)

Heron Interface Meter

45

Development of Monitoring Wells

470













Site Name: FOX-5 Broughton Island
Date of Sampling Event: 20/08/2008 Time: 16:00

Names of Samplers: A.Passalis

Landfill Name: US Main Landfill

Monitoring Well ID: MW #14
Sample Number: 200808-124

Condition of Well: Good

Measured Data
Well pipe height above ground 

(cm)=
50

Diameter of well (cm)= 5
Depth of well installation (cm)= 

(from ground surface)
Length screened section (cm)= 300

Depth to top of screen (cm)=
(from ground surface)

Depth to water surface (cm)=
(from top of pipe)

Static water level (cm)=
(below ground surface)

Measured well refusal depth (cm)=
(from ground surface)

Thickness of water column (cm)= 38
Static volume of water in well (mL) 745

Free product thickness (mm)= 0 Measurement method: (meter, Heron Interface Meter

Purging: (Y/N) Y Purging/Sampling Equipment: Waterra tubing & foot 
valve

Volume Purged Water (mL)= 1000
Decontamination required: (Y/N) N dedicated sampling equipment

Number washes: na
Number rinses: na

 Final pH= 6.8
Final Conductivity (uS/cm)= 48
 Final Temperature (degC)= 2.6

Turbidity (NTU)= 58

Development of Monitoring Wells

460

139 Measurement method: (meter, 
tape, etc)

Heron Interface Meter

60

89

127 Evidence of sludge or siltation: No
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