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Eﬂ Gartner Lee Limited

January 7, 2008

Mr. Thuc Nyugen

Defence Construction Canada
Constitution Square, Suite 1720
350 Albert Street

Ottawa, ON K1A 0K3

Dear Mr. Nyugen:

Re: GLL 70-517 - Final Report for the 2007 Collection of Landfill Monitoring Data at the
CAM-M Dew Line Site, Cambridge Bay, Nunavut

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

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

b) all text files submitted in MS Word 2000;
c) all drawings submitted in AutoCAD Version 2008;

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

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

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

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

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

300Town Centre Boulevard, Suite 300, Markham, Ontario, L3R 5Z6 tel 905.477.8400 fax 905.477.145
www.gartnerlee.com
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the landfill slopes appear to be self-armouring and unchanged from previous inspections. The
observed conditions are documented in the attached appendices and photographs.

Detectable concentrations of hydrocarbons were noted in the soil samples submitted from
designated location MW-6B at the Main Landfill North: MW-1 at the Main Landfill South; MW-10
and MW-11 at the DCC Tier Il Landfill; CM-8, CM-10, CM-11, CM-12 and CM-13 at the Airstrip
Landfill; CM-6 at the West Landfill; and CM-4 at the South Shore Landfill. With the exception of
MW-6, the reported concentrations are not considered to be significant; however, Defence
Construction Canada (DCC) should compare the laboratory results to their internal DEW Line Site
Guidelines to confirm whether the analytical results have exceeded their guidelines. Detectable
concentrations of PCBs were noted in the upper sample submitted at MW-6B located at the Main
Landfill North, and the upper sample submitted at CM-4 located at the South Shore Landfill. The
sample results should be compared to the internal DEW Line Site Guidelines to determine
whether the analytical results have exceeded the DCC guidelines.

The water results and thermal monitoring results indicate that all wells, with the exception of MW-4,
had a sufficient volume of water to be obtained for analysis. DCC should compare the laboratory
results to their internal DEW Line Site Guidelines to confirm whether the analytical results are in
compliance,

All of the thermistors were downloaded successfully. The batteries were also replaced, and data
loggers reset in accordance with the instructions provided by other consultants representing DCC.

We trust this report meets your requirements and appreciate the opportunity to assist DCC with
this interesting assignment. If you have any questions or comments concerning this report please
do not hesitate to call.

Yours very truly,
GARTNER LEE LIMITED

Darrin C. Johnson, M.Sc.,
Sr. Geotechnical Engineer and Project Manager

KAB/DCJ:pc
Attach.

(70157)
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The Collection of Landfill Monitoring Data at the CAM-M Cambridge Bay Site — 2007 Report

1. Introduction

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

2. Background

The CAM-M Cambridge Bay site is located on the southern coast of Victoria Island at 69° 07’ north
latitude and 105° 07’ west longitude. The community of Cambridge Bay is located approximately 3
km east of the site. Access to the site is gained from a gravel road connecting Cambridge Bay to
the site. The CAM-M site was a former radar site on the DEW line.

The site was constructed and operated by a civilian contractor for the United States Air Force
(U.S.A.F.) until 1991. As part of the North American Aerospace Defence Modernization Program,
the CAM-M site was decommissioned in 2000. During the clean-up of the site, the existing landfills
were remediated, an engineered extension was constructed at an existing landfill to contain non-
hazardous demolition debris, and a new engineered landfil was constructed to contain
contaminated soil. These landfills are identified as:

a) Main Landfill North;

b)  Main Landfill South;

c)  South Shore Landfill;

d) West Landfill;

e) Airstrip Landfill; and

f) Tier 1l Soil Disposal Facility.

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

(1ra0107/70517-f-rpts-08) 1 E Gartner Lee
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The Collection of Landfill Monitoring Data at the CAM-M Cambridge Bay Site — 2007 Report

2.1 Project Objectives

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

2.2 2007 Monitoring Event

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

Table 1. Summary of Landfill Monitoring Requirements for 2007

) . . Visual Soil Groundwater Thermal
Landfill Designation . -
Inspection Sampling Sampling Monitoring
YEAR 2007

CAM-M Cambridge Bay

Main Landfill — North \ N v \
Main Landfill — South v v v \
South Shore Landfill v N

West Landfill \ v

Airstrip Landfill \ v

DCC Tier Il Disposal Facility \ Y Y \

At each of the landfill locations mentioned above, a visual inspection was conducted to observe
whether there were any obvious signs of impact (such as seepage or stressed vegetation caused
by the landfill) or physical instability. Photographic records of the landfill were taken to show the
condition of the landfill and any areas of concern that was observed. Observations and
photographic records are documented for each landfill separately in Appendices A through F.

(1ra0107/70517-f-rpts-08) 3 E Gartner Lee



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

Soil sampling was conducted at all of the designated landfills for 2007. Groundwater sampling was
conducted at the Main Landfill — North, Main Landfill — South and the DCC Tier Il Soil Disposal
Facility. Generally, soil samples were collected at depths of 0.10 m and approximately 0.40 - 0.50 m,
although there were some variations in sample depths dependent on the ground conditions. The soil
samples were analyzed for Polychlorinated Biphenyls (PCBs), analyzed for Total Aroclors, total
petroleum hydrocarbons (TPHs) defined by the Canadian Council of Ministers of the Environment
(CCME) Canada Wide Standards (CWS) Fraction 1 to Fraction 3 (F1 to F3), and inorganic elements
analyzed for total metals using low level detection limits.

The analytical results for each sampled landfill are discussed individually in the Site reports
presented in Appendices A through F.

Where possible, groundwater elevations were measured at each observation well for the landfills
designated to be monitored in 2007. The monitoring conditions and field measurements were
documented and collected at each monitoring well and are located in the Monitoring Well Records
located in Appendices A, B, and F.

The field measurements included the following:
a) presence and thickness of free product (if applicable);

b)  depth to bottom of well;
c) height of well stick up; and,

d) avisual inspection of the condition of the observation well.

Groundwater samples were collected from the 2007 designated observation wells that had
sufficient water volumes to obtain samples. The water samples were obtained utilizing a peristaltic
pump for low flow extraction. Disposable tubing was used in every well. The groundwater samples
were analyzed for PCBs, TPHs, and inorganic elements.

The field methods for collecting the groundwater samples followed the QA/QC protocols and
sampling requirements as requested in the Terms of Reference. The monitoring wells were purged
at a rate equivalent or less than 100 ml/min with a peristaltic pump until at least one well volume of
water had been purged and until field chemistry had stabilized. Field chemistry was measured by
purging through a flow-through cell with a probe continuously measuring pH, conductivity, and
temperature. Final values for field chemistry parameters were recorded on the well records located
in Appendices A, B, and F.

Thermal Monitoring was conducted at the Main Landfill — North, Main Landfill — South, and the
DCC Tier Il Soil Disposal Facility in 2007. The data was downloaded from the system using the
Lakewoods Systems Ltd. software. The results are discussed in the individual Site Reports
presented in Appendices A, B and F.

(1ra0107/70517-f-rpts-08) 4 E Gartner Lee
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3. Landfill Monitoring

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

Appendix A Main Landfill North;

Appendix B Main Landfill South;

Appendix C  South Shore Landfill;

Appendix D  West Landfill;

Appendix E  Airstrip Landfill; and

Appendix F Tier Il Soil Disposal Facility.

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

4. Quality Assurance/Quality Control

For quality assurance and quality control, a total of seven (7) blind duplicate soil samples were collected
at soil sample locations MW-4 (0.1 m and 0.5 m), MW-10 (0.1 m and 0.5 m), MW-14 (0.1 m and 0.5 m),
and CM-12 (0.1 m). All duplicate samples were submitted for analysis to both ALS Environmental in
Vancouver, and Cantest Ltd. in Burnaby.

Each soil sample was analyzed for 11 parameters yielding a total of 77 sets of numbers to be calculated
for relative standard deviation (RSD). Of the seventy-seven (77) RSDs calculated, fifty-one (51) sets
returned a value of not applicable (n/a) due to one or more concentrations being below the detection
limit. Thirty-six (36) sets returned an acceptable RSD of below 20% for inorganics and below 30% for
organics, and seven (7) sets returned unacceptable RSDs over 20% for inorganics.

The duplicate soil samples collected at CM-12, returned RSD values of 27.3%, 23.6%, 62.0%, and
44.3% for chromium, cobalt, mercury, and zinc respectively. The soil in this location contained
predominantly large rocks with small amounts of soil that was variable between organic silty sand
and clayey silt. Due to the variable soil types, and the small amounts available for soil, the
potential for variations in metal concentrations is high. Also, in the case of mercury, two of the
three samples had results within three times the method detection limit (MDL) of 0.01mg/kg and so
a higher RSD is expected. The concentrations for all four metals were compared to the Ontario
site condition standards in a potable groundwater condition and it is the opinion of GLL that the
reported concentrations are not of significance, and as such, the results are deemed acceptable.

(1ra0107/70517-f-rpts-08) 5 E Gartner Lee
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The duplicate shallow soil samples collected at MW-14 returned RSD values of 21.6%, 20.4%, and
22.6% for cobalt, nickel and zinc respectively. The concentrations of the metals with RSD
exceedances were compared to the Ontario site condition standards in a potable groundwater
condition and it is the opinion of GLL that the reported concentrations are not of significance (an
order of magnitude lower). Due to the low concentrations, more variability is expected in the
laboratory results.

Blind duplicates were taken at groundwater sample locations MW-1 and MW-12. All duplicate
samples were submitted to both ALS Environmental in Vancouver, and Cantest Ltd. in Burnaby for
analysis. Each sample was analyzed for eleven (11) parameters yielding a total of twenty-two (22)
sets of values to be calculated for RSD. Of the twenty-two (22) RSDs calculated, thirteen (13) sets
returned a value of “n/a” due to one or more concentrations being below the detection limit, one (1)
returned an acceptable RSD of below 20% for inorganics and below 30% for organics, and nine (9)
sets returned unacceptable RSDs of over 20% for inorganics. The duplicate groundwater samples
collected at MW-1 and MW-12 both had unacceptable RSDs for Chromium, Cobalt, Nickel and
Zinc, and the duplicate groundwater samples collected at MW-12 also had an unacceptable RSD
for Lead. Through discussions with the analytical laboratories, the likely cause for the error is
heterogeneity in the sample, as the samples are not filtered and are being tested for total metals
(suspended and dissolved) and so differences in both the amount of suspended solids collected in
the sample container as well as the amount of suspended solids which are contained in the
analytical sample portion will have an effect on the total metals concentration. Also, during
sampling, both MW-1 and MW-12 were pumped dry despite employing a sampling rate of less than
100 mL/min. Recharge time was between 5-7 min in order to collect a full sample. It is possible
that recharging could have an additional effect on the metals concentrations, particularly in the
suspended solids within each sample container. The concentrations of the metals with RSD
exceedances were compared to the Ontario site condition standards in a potable groundwater
condition. All the results reported by the laboratories are considered to be insignificant by GLL with
the exception of both Chromium and Nickel in MW-12, which are discussed further in Appendix F,
however all results should be compared in the context of the DEW Line Monitoring Project.

For the soil and groundwater samples collected, a blind duplicate was obtained with a frequency of
approximately 1 sample for every 10 collected. Tables used for the calculation of RSDs are
located in Appendix H.

Duplicate soil samples were submitted for archival purposes to the Environmental Services Group
Ops Centre within the Royal Military College in Kingston, Ontario. All the duplicate soil and
groundwater samples collected during the 2007 monitoring event and their corresponding sample
locations are documented in Table 2.

(1ra0107/70517-f-rpts-08) 6 E Gartner Lee
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Table 2. Blind Duplicates

Sample Duplicate of Sample | Depth . .
Identifi:ation ‘ Spample Locat‘:on (m) Matrix ‘ Landfill

CM-14-1 CM-MW-4-1 MW-4 0.1 Soil Main Landfill - North
CM-14-2 CM-MW-4-2 MW-4 0.5 Soil Main Landfill - North
CM-15-1 CM-MW-10-1 MW-10 0.1 Soil Tier 1l Soil Disposal
CM-15-2 CM-MW-10-2 MW-10 0.5 Soil Tier Il Soil Disposal
CM-16-1 CM-12-1 CM-12 0.1 Soil Airstrip Landfill

CM-17-1 CM-MW-14-1 MW-14 0.1 Soil Main Landfill - South
CM-17-2 CM-MW-14-2 MW-14 0.5 Soil Main Landfill - South
CM-MW-15 CM-MW-12 MW-12 - Water Tier 1l Soil Disposal
CM-MW-16 CM-MW-1 MW-1 - Water Mail Landfill - South

5. Conclusions

Based on the visual geotechnical inspection, there does not appear to be any indications of
imminent cover instability or significant erosion concern at the landfills. Minor erosion rills on the
landfill slopes appear to be self-armouring and unchanged from previous inspections. A small
settlement area at the north end of the West landfill appears to be related to ground ice thaw and
does not appear to be a risk to landfill cover stability. Several tension cracks have been observed
at the Main Landfill South and the DCC Tier Il Soil Disposal Area, some of which appear to have
developed since the last visual inspection in 2005. Tension cracks and adjacent slopes should be
monitored during future inspections for increased size and movement, respectively.

Soil samples were collected at the designated locations in 2007. Two samples were collected at
the majority of the locations. Minor concentrations of detectable hydrocarbons were noted in at
least one test pit at the Main Landfill — South, South Shore Landfill, and the Airstrip Landfill.
Inspections of the chromatograms reveal that the minor hydrocarbon concentrations are likely
caused by naturally occurring organics in the peat found on site. The chromatograms and field
observations agree with the correlation of naturally occurring organics in the peat layer. Significant
concentrations of hydrocarbons were noted at MW 6 at the Main Landfill — North. Defense
Construction Canada should compare the laboratory results to the their internal DEW Line Site
guidelines to determine whether the analytical results exceed those guidelines.

In 2007, groundwater samples were collected from 13 of the 14 monitoring wells at the site. The
timing of the sampling appears to have occurred during maximum thaw (mid-to-late-August) based
on a review of the thermal data collected at the Main Landfill North, Main Landfill South, and the
DCC Tier Il Disposal Facility. Based on the analytical results at the monitoring wells sampled in
2007, there does not appear to be any significant impacts with respect to groundwater
contamination.

(1ra0107/70517-f-rpts-08) 7 E Gartner Lee
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6. Limitations

This report has been prepared as an assessment of the environmental condition of the subject site
located in Cambridge Bay, Nunavut. The monitoring and investigation programs as described in this
report, were conducted in a manner consistent with that level of care and skill normally exercised by
other members of the engineering and science professions currently practising under similar
conditions, subject to the time limits and financial and physical constraints applicable to the services.

The assessment of environmental conditions and possible hazards at this Site has been made using the
results of chemical analysis of soil/sediment and pore water from a limited number of locations. The Site
conditions between sampling locations have been inferred based on conditions observed at sampling
locations. Subsurface conditions may vary from those encountered at the sample locations. Additional
study, including further subsurface investigation, can reduce the inherent uncertainties associated with this
type of study. However, it is never possible, even with exhaustive sampling and testing, to dismiss the
possibility that part of a Site may be contaminated and remain undetected.

Any use which a third party makes of this report, or any reliance on, or decisions to be made based on it,
are the responsibility of such third parties. GLL accepts no responsibility for damages, if any, suffered by
any third party as a result of decisions made or actions based on the information contained in this report.

The content of this report is based on information collected during our investigation, our present
understanding of the Site conditions, and our professional judgement in light of such information at
the time of this report. This report provides a professional opinion and therefore no warranty is
either expressed, implied, or made as to the conclusions, advice and recommendations offered in
this report. This report does not provide a legal opinion regarding compliance with applicable laws.
With respect to regulatory compliance issues, it should be noted that regulatory statutes and the
interpretation of regulatory statutes are subject to change.

The findings and conclusions of this report are valid only as of the date of this report. If new
information is discovered in future work, including excavations, borings, or other studies, GLL should
be requested to re-evaluate the conclusions of this report, and to provide amendments as required.

(1ra0107/70517-f-rpts-08) 8 E Gartner Lee
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The Collection of Landfill Monitoring Data at the CAM-M
Cambridge Bay Site — 2007 Report

APPENDIX A Main Landfill North

A.1 Main Landfill North

A.1.1 Landfill Summary

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

For 2007, the monitoring requirements for the Main Landfill North include visual inspection, soil
sampling, groundwater sampling, and thermal monitoring.

A.1.2 Visual Inspection

Based on the 2007 visual inspection, the Main Landfill North (MLFN) area appears to be in good
condition and does not exhibit signs of imminent slope instability or final cover failure. However, overall
landfill performance has been assessed as “marginal” as a result of significant tension crack development.
Appendix Al presents a summary of the 2007 visual inspection results.

There are minor erosion gullies and rills on the north slope (Photo locations 6, 7, 8 and 9 on Figure A-1)
that appear to be self-armouring and unchanged from previous inspections. These areas should be
monitored for increased deepening of erosion gullies. The maximum erosion gully depth observed in
2007 is approximately 0.2 m.

A total of five tension cracks were observed at the MLFN, including two previously observed cracks and
three new cracks. A tension crack on the west slope (Photo location 2 on Figure A-1) appears to be
unchanged since 2005 with no indications of recent movement or progressive instability. A new tension
crack in the southwest corner of the landfill that extends 4 m along the south slope and 10 m onto the
crest was observed in 2007 (Photos MLFN-1B, 1C and 1D in Appendix A2). A midslope tension crack
(Photos MLFN-11A through 11G in Appendix A2) appears unchanged since the 2005 inspection with a
maximum width of approximately 0.1 m, however a hairline tension crack was observed in 2007 along
the crest above this midslope crack indicating potential slope instability. A 30 m long tension crack along
the southeast crest (Photos MLFN-15A through 15D in Appendix A2) was also observed in 2007. The
crack has a rounded scarp shape on the crest (Photo MLFN-15C) and it appears that the southeast crest of
the landfill (near as-built Coordinate Point No. 108) may have slumped as much as 0.3 m (vertical) over
several metres (horizontal) since completion of construction as a result of slope movement in this corner
of the landfill (to be confirmed by survey). Tension cracks and adjacent slopes should be monitored

during future inspections for increased size and movement, respectively.
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The Collection of Landfill Monitoring Data at the CAM-M
Cambridge Bay Site — 2007 Report

APPENDIX A Main Landfill North

A.1.3 Soil Sampling

Soil samples were collected at the designated locations of MW-4, MW-5, MW-6A, MW-6B, MW-6C,
MW-6D, MW-6E, MW7 and MW8. The sampling locations are shown on Figure A-1. At each location
wherever possible two samples were collected at approximately 0.10 m below ground and between 0.40-
0.50 m below ground. A photograph of each test pit for each location sampled is shown in Appendix A3.

Eight additional samples were collected around MW-6 in accordance with pre-season discussions due to
the presence of hydrocarbons in the area in previous monitoring events.

Total Petroleum Hydrocarbons (TPH) (C6-34) were detected in both the shallow and depth samples from
sample location MW-6B, which was located North of MW-6. Samples CM-MW-6B-1 and
CM-MW-6B-2 represent the shallow and depth samples respectively for this test pit. The concentrations
should be evaluated in the context of the Landfill Monitoring plan, and should be compared to Defence
Construction Canada’s (DCC) internal Dew Line Clean Up standards. The highest concentrations of
hydrocarbons were found in the F3 fraction (C16-34). No other soil samples at the Main Landfill — North
contained detectable levels of TPH (>40mg/kg).

Analytical results and depths of samples are provided in Table A-1 and the Laboratory certificate is
provided in Appendix G.

(App A Main LF/1ra0107-f-rpts-08)) A-3 E Gartner Lee



Table A-1. CAM-M Cambridge Bay, Summary of 2007 Soil Analysis - Main Landfill - North
’ Depth| Arsenic | Cadmium [ Chromium | Cobalt | Copper [ Lead [ Mercury| Nickel Zinc Petroleum Hydrocarbons PCB Total
Sample Ident. Sample Location TPH (C6-34) [ C6-C10 [ C10-C16 | C16-C34 Aroclors
(m) J(ma/kg) [ (mg/kg) | (mg/kg) | (mg/kg)|(mg/kg) | (mg/kg) | (mg/kg) | (mgrkg) | (mgrkg) (mg’kg) (mg/kg) | (mg’kg) | (mgrkg) (mg/kg)
Upgradient Samples
CM-MW-8-1 (BMW-2) MW-8 | 0.1 2.8 <0.2 13 6 12 7.4 <0.01 11 17 <20 <0.03
CM-MW-8-2 (BMW-2) MW-8 | 0.5 3.0 <0.2 10 4 9 5.6 <0.01 9 11 <20 <0.03
Downgradient Samples
CM-MW-4-1 MW-4 0.1 2.8 <0.2 19 8 12 6.2 <0.01 16 26 <20 <0.03
CM-14-1* MW-4 0.1 2.7 <0.2 17 7 13 6 <0.01 15 22 <20 <0.03
CM-MW-4-2 MW-4 0.5 3.0 <0.2 17 7 11 5.3 <0.01 15 20 <20 <0.03
CM-14-2* MW-4 0.5 3.0 <0.2 15 6 11 5.2 <0.01 13 22 <20 <0.03
CM-MW-5-1 MW-5 0.1 4.5 <0.2 10 5 12 6.9 <0.01 11 9 <20 <0.03
CM-MW-5-2 MW-5 0.5 3.3 <0.2 22 7 17 6.8 <0.01 17 28 <20 <0.03
CM-MW-6A-1 MW-6 0.1 4.3 <0.2 24 9 14 7.1 <0.01 19 29 <20 <0.03
CM-MW-6A-2 MW-6 0.5 2.0 <0.2 10 6 17 7 <0.01 11 8 <20 <0.03
CM-MW-6B-1 MW-6 0.1 15 0.3 8 4 11 10.6 0.02 11 149 33000 260 2800 38000 0.07
CM-MW-6B-2 MW-6 0.5 2.5 <0.2 15 4 10 4.9 <0.01 12 20 1300 140 200 1000 <0.03
CM-MW-6C-1 MW-6 0.1 3.8 <0.2 23 9 15 6.7 <0.01 19 29 <20 <0.03
CM-MW-6C-2 MW-6 0.5 3.7 <0.2 25 8 17 7 <0.01 19 32 <20 <0.03
CM-MW-6D-1 MW-6 0.1 3.8 <0.2 12 5 12 55 <0.01 11 13 <20 <0.03
CM-MW-6D-2 MW-6 0.5 3.9 <0.2 27 10 18 7.4 <0.01 21 34 <20 <0.03
CM-MW-6E-1 MW-6 0.1 2.8 0.2 20 7 18 5.7 0.08 22 40 <20 <0.03
CM-MW-6E-2 MW-6 0.5 2.8 <0.2 23 8 14 6.7 <0.01 18 28 <20 <0.03
CM-MW-7-1 MW-7 0.1 1.8 <0.2 8 2 4 2.3 <0.01 5 7 <20 <0.03
CM-MW-7-2 MW-7 0.5 7.9 <0.2 17 5 9 54 <0.01 13 19 <20 <0.03
* Denotes duplicate sample. (Further information located in Table 1 of main report)

70517 Tables A1-A2 - MLFN 2008-01-02.xls (A-1 MLFN Soil)
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The Collection of Landfill Monitoring Data at the CAM-M
Cambridge Bay Site — 2007 Report

APPENDIX A Main Landfill North

A.1.4 Groundwater

Groundwater depths and monitoring well condition were documented for observation wells MW-4,
MW-5, MW-6, MW-7 and MW-8. The monitoring well development records are provided in
Appendix A4. Generally the observation wells were in good condition. Neither MW-4, or MW-5
contained a j-plug cap, however a j-plug cap could not be installed on MW-4 due to the insufficient
amount of clearance between the top of the pipe and the casing lid. It is recommended that a j-plug cap
be installed in MW-5 and a slip-on cap be installed on MW-4 to help prevent surface water from entering
the well. In each of the wells, the bentonite seal had heaved up inside of the protective casing to an
elevation parallel to, or above, the top of the monitor pipe (TOP). Excess bentonite around the top of the
pipe was removed to permit access to the well without contaminating the well. Standing water was
observed in the casings of MW-6 and MW-7 at an elevation above the TOP and is noted in the
Monitoring Well Development records.

Observation well MW-4 had an insufficient volume of water to sample. All other wells at the Main
Landfill — North were purged and sampled. The groundwater samples were analyzed for total
concentration of inorganics, total petroleum hydrocarbons and PCBs. The results are presented in
Table A-2 and the laboratory certificate is provided in Appendix G.

(App A Main LF/1ra0107-f-rpts-08)) A4-5 E Gartner Lee



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

Groundwater . . . . . Petroleum Hydrocarbons PCB Total
Sample Ident. Location Elevation | Arsenic [ Cadmium | Chromium|  Cobalt | Copper Lead | Mercury | Nickel ZINC B (C6-34)| C6-C10] C10-C16] C16-C34] Aroclors
(masl) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) | (mg/L) | (mg/L) (mg/L)
Upgradient Samples

CM-MW-8 | eMw-2)mw-8 | 1575 [ 0.0008 [<0.00004] 0.0009 | 0.01 [ 0.0035 [ <0.0002 [<0.00002] 0.068 [ 0.016 | <o0.1 [ | <o0.0004

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

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

Note: mg/L = 1000 ug/L

70517 - Table A2 - MLFN 2008-01-02.xls (A-2 MLFN Water)
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A.1.5 Thermal Monitoring

The manual readings taken from each thermistor from the Main Landfill — North are provided in the
maintenance records located in Appendix A5. The data downloaded from the data loggers spanned 2006
and 2007. The tabulated summary data from the thermistors for both 2006 and 2007 are contained in
Appendix A5. The graphs for the 2007 data for these thermistors are provided in Graphs 1 through 5,
located in Appendix A6. The graphs for the 2006 data for these thermistors are provided in Graphs 6
through 10 located in Appendix A7.

Data from all thermistors were downloaded, data loggers were reset and were provided with new

batteries. A maintenance record was completed for each thermistor and is located in Appendix AS. A
full download of the thermistor data loggers should be completed the summer of 2010.

(App A Main LF/1ra0107-f-rpts-08)) A-7 E Gartner Lee
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DEW LINE CLEANUP: POST-CONSTRUCTION - LANDFILL MONITORING
VISUAL INSPECTION REPORT — MAIN LANDFILL NORTH - PAGE 1 OF 2

SITE NAME: Cambridge Bay CAM-M
LANDFILL DESIGNATION: Main Landfill North
DATE OF INSPECTION: August 2007
DATE OF PREVIOUS INSPECTION: | August 2005

INSPECTED BY:

Darrin Johnson, P.Eng.

REPORT PREPARED BY:

Darrin Johnson, P.Eng.

(App A01/1ra0107/70517-f-rpts-08)

Eﬂ Gartner Lee



VISUAL INSPECTION REPORT- MAIN LANDFILL NORTH - PAGE 2 OF 2

Location Extent Photographic Records Additional
. Present ealt . . relative to s (Photo number Comments/Preli
Checklist Item (Describe relative Length Width Depth Description . . -
Yes/No to landfill features) Area of referenced in photo log | minary Stability
Landfill (%) and on figures) Assessment
Settlement No
50 m Erosion
50 m of north slope 20m (width of 02m 1,000m2/ gullies max. Self-armouring:
Erosion Yes in vicinity of VT3 | (length of ’ 10,000m2 0.3 m wide MLFN 6, 7A, 7B, 8,9 g
affected max. ! acceptable
and ITN2 slope) =10% spaced about
area)
2-3 m apart
Frost Action No
Animal Burrows No
Vegetation Sparse
Staining No
Vegetation Stress No
Seepage Points No
Debris Exposed No
Presence/Condition —
Monitoring Good
Instruments
Tension
cracks on
West, northeast, 2,000m2/ slopes and
Features of Note Yes southeast, and | 10 to 30 m 0.1m 0.1 m 10,000m2 | crests, scarp MLFN 1A-1D, 2A-2E, Marginal
max. max. _ 11A-11G, 15A-15D
southwest slopes =20% shaped crack
on crest with
deformation
MLFN 3, 4A-4C, 5,
General General 10A-10C, 12, 13, 14,
16A-16C, 17A-17C

2 Eﬂ Gartner Lee

(App A01/1ra0107/70517-f-rpts-08)



PRELIMINARY STABILITY ASSESSMENT — MAIN LANDFILL NORTH

Feature Severity Rating Extent
Settlement Not Observed None
Erosion Acceptable Occasional
Frost Action Not Observed None
Staining Not Observed None
Vegetation Stress Not Observed None
Seepage/Ponded Water Not Observed None
Debris Exposed Not Observed None
Tension Cracks Marginal Numerous
Overall Landfill Performance Marginal

(App A01/1ra0107/70517-f-rpts-08)

Eﬂ Gartner Lee



Appendix A2

Geotechnical Inspection Photographic Records

Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-1A, Easting: 495755, Northing: 7667517, Direction: 300°
Main Landfill North; south slope, west of road
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

Photo MLFN-1B, Easting: 495755, Northing: 7667517, Direction: 110°
Main Landfill North; 2.5 cm wide by 2.5 cm deep by 4 meters long crack on south slope
Scale: photo placard dimensions are 29.4 cm wide by 27.5 ¢cm in height

(App A02/70517/1ra1126-f-rpts-07) 1 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-1C, Easting: 495755, Northing: 7667517, Direction: 20°
Main Landfill North; view of crack on crest that extends for 10 m
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

=

] : w - " - : .9 ’ ...' l-. Y
Photo MLFN-1D, Easting: 495755, Northing: 7667517, Direction: 20°
Main Landfill North; max crack width approximately 5 cm, max crack depth
approximately 7.5 cm
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-f-rpts-07) 2 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-2A, Easting: 495727, Northing: 7667665, Direction: 0°
Main Landfill North; tension crack on slope
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

Photo MLFN-2B, Easting: 495755, Northing: 7667517, Direction; 0°
Main Landfill North; view of slope facing north

(App A02/70517/1ra1126-f-rpts-07) 3 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

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

Photo MLFN-2C, Easting: 495727, Northing: 7667665, Direction: 180°
Main Landfill North; view of slope facing south
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

P, e T 3 ey

Photo MLFN-2D, Easting: 495755, Northing: 7667517, Direction: 45°
Main Landfill North; close-up of crack
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-f-rpts-07) 4 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-2E, Easting: 495727, Northing: 7667665, Direction: 45°
Main Landfill North; end of crack at top of slope
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

TR ¥ . A, Boat ~f,

Photo MLFN-3, Easting: 495757, Northing: 7667622, Direction: 90°
Main Landfill North; north slope east of road
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-f-rpts-07) 5 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-4A, Easting: 495814, Northing: 7667617, Direction: 180°
Main Landfill North; Some undulations and ponded water at top of landfill
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

; » b v J s
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Photo MLFN-4B, Easting: 495814, Northing: 7667617, Direction: 90°
Main Landfill North; north slope
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-f-rpts-07) 6 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-4C, Easting: 495814, Northing: 7667617, Direction; 0°
Main Landfill North; downslope towards ponded water at toe
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

Photo MLFN-5, Easting: 495878, Northing: 7667562, Direction: 225°
Main Landfill North; facing up slope at ITN1
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-f-rpts-07) 7 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MF, Easting:9814, Northing: 717, ireton:25°
Main Landfill North; Erosion gullies about 0.3 m wide and 0.2 m deep spaced approximately 2 — 3
m apart
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

Photo MLFN-7A, Easting: 495874, Northing: 7667561, Direction: 110°
Main Landfill North; looking across erosion gullies on slope
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-F-rpts-07) 8 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-7B, Easting: 495874, Northing: 7667561, Direction: 110°
Main Landfill North; view of fines covering vegetation at toe
Scale: field book dimensions are 29.5 cm wide by 20.0 cm in height

W

Photo MLFN-8, Easting: 495874, Northing

- 7667564: D

irection: 200°
Main Landfill North; looking up erosion channel West of ITN2 about 0.3 m wide and 0.1 m deep
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-F-rpts-07) 9 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-9, Easting: 495898, Northing: 7667542, Direction: 200°
Main Landfill North; view of erosion gullies
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

Photo MLFN-10A, Easting: 495895, Northing: 7667528, Direction: 20°
Main Landfill North; looking down slope at erosion
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-F-rpts-07) 10 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-10B, Easting: 495895, Northing: 7667528, Direction: 110°
Main Landfill North; facing east along crest
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

Photo MLFN-10C, Easting: 495895, Northing: 7667528, Direction: 300°
Main Landfill North; facing west along crest
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-f-rpts-07) 11 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-11A, Easting: 495916, Northing: 7667534
Main Landfill North; west end of crack along toe of slope
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

Photo MLFN-11B, Easting: 495916, Northing: 7667534
Main Landfill North; crack max width 0.1 m, max depth 0.1 m
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-f-rpts-07) 12 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-11C, Easting: 495916, Northing: 7667534
Main Landfill North; crack along toe of slope
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

*

Photo MLFN-11D, Easting: 495916, Northing: 7667534
Main Landfill North; crack along toe of slope
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-f-rpts-07) 13 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-11E, Easting: 495916, Northing: 7667534
Main Landfill North; crack along toe of slope
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

Photo MLFN-11F, Easting: 495916, Northing: 7667534
Main Landfill North; crack along toe of slope
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-f-rpts-07) 14 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-11G, Easting: 495916, Northing: 7667534
Main Landfill North; east end of crack along toe of slope
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

Photo MLFN-12, Eaing: 495951, Northin: 7667491, Direction: 315°
Main Landfill North; along crest above crack below, hairline crack along crest not visible in photo
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-f-rpts-07) 15 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-13, Easting: 495970, Northing: 7667473, Direction: 250°
Main Landfill North; southeast corner slope
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

Photo MLFN-14, Easting: 495960, Northing: 7667457, Direction: 0°
Main Landfill North; southeast corner slope
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-f-rpts-07) 16 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-15A, Easting: 495927, Northing: 7667478, Direction: 110°
Main Landfill North; tension crack along crest, west end
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

; 1 : ._-.' ot --..' b Ny
Photo MLFN-15B, Easting: 495927, Northing: 7667478, Direction: 110°

Main Landfill North; tension crack along crest
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-f-rpts-07) 17 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs
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Photo MLFN-15C, Easting: 495927, Northing: 7667478, Direction: 110°
Main Landfill North; tension crack along crest
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

Photo MLFN-15D, Easting: 495927, Northing: 7667478, Direction: 110°
Main Landfill North; tension crack along crest, east end
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-f-rpts-07) 18 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-16A, Easting: 495866, Northing: 7667488, Direction: 290°
Main Landfill North; south central facing west
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

i

Photo MLFN-16B, Easting: 495866, Northing: 7667488, Direction: 0°
Main Landfill North; south central facing north
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-F-rpts-07) 19 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-16C, Easting: 495866, Northing: 7667488, Direction: 90°
Main Landfill North; south central facing east
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

Photo MLFN-17A, Easting: 495768, Northing: 7667581, Direction: 90°
Main Landfill North; east of road facing east
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

(App A02/70517/1ra1126-f-rpts-07) 20 Eﬂ Gartner Lee



CAM-M Main Landfill North — 2007 Geotechnical Inspection Photographs

Photo MLFN-17B, Easting: 495768, Northing: 7667581, Direction: 140°
Main Landfill North; east of road facing southeast
Scale: photo placard dimensions are 29.4 cm wide by 27.5 cm in height

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

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

(App A02/70517/1ra1126-f-rpts-07) 21 Eﬂ Gartner Lee
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CAM-M Main Landfill North Test Pit Photographs — 2007 Site Inspection

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

Test Pit CM-MW-5. Samples CM-MW-5-1 and CM-MW-5-2 collected.

(App A03/70517/1ra1126/-f-rpts-07) 1 Eﬂ Gartner Lee



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

(App A03/70517/1ra1126/-f-rpts-07) 3 m Gartner Lee



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

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

(App A03/70517/1ra1126/-f-rpts-07) 4 m Gartner Lee



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

Test pit CM-MW-8 (Upgradient). Samples CM-MW-8-1 and CM-MW-8-2 collected.

(App A03/70517/1ra1126/-f-rpts-07) 5 Eﬂ Gartner Lee



CAM-M Main Landfill North Monitoring Well Photographs — 2007 Site Inspection
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Monitoring well MW-4. No sample collected as well MW-4 was dry

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

(App A03/70517/1ra1126/-f-rpts-07) 6 Eﬂ Gartner Lee



CAM-M Main Landfill North Monitoring Well Photographs — 2007 Site Inspection

Monitoring well MW-7. Sample CM-MW-7 collected. Bentonite swollen to top of pipe
(TOP) and standing water inside well casing over TOP.

(App A03/70517/1ra1126/-f-rpts-07) 7 Eﬂ Gartner Lee



CAM-M Main Landfill North Monitoring Well Photographs — 2007 Site Inspection

L

Monitoring well MW-8 (Upgradient). Sample CM-MW-8 collected.

(App A03/70517/1ra1126/-f-rpts-07) 8 Eﬂ Gartner Lee



CAM-M Main Landfill North Thermistor Photographs — 2007 Site Inspection

Vertical thermistor VT-2.

(App A03/70517/1ra1126/-f-rpts-07) 9 Eﬂ Gartner Lee



CAM-M Main Landfill North Thermistor Photographs — 2007 Site Inspection

Vertical thermistor VT-3.

Inclined thermistor ITN-1.

(App A03/70517/1ral126/-f-rpts-07) 10 m Gartner Lee



CAM-M Main Landfill North Thermistor Photographs — 2007 Site Inspection

Inclined thermistor ITN-2.
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Monitoring Well Observations (MW-04)

Development of Monitoring Wells (2007)

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

Landfill Name:

Main Landfill North

Monitoring Well ID:

MW-4

Sample Number:

No Sample Collected

Condition of Well:

Good, bentonite swollen to top of well.

Measured Data

Well height above ground (cm)= |13

Diameter of well (cm)= 5

Depth of installation (cm)= 350 From ground surface

Length screened section (cm)= 200

Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= Method:\ Interface meter
Static water level (cm)= From ground surface

Depth to bottom (cm)= 122 Evidence of sludge or siltation: \ no

Depth of water (cm)=

Well volume of water (mL)=

Free product thickness (mm)= \N/A Method:\ Interface meter
Purging: (Y/N) N Procedure/Equipment: |N/A

Volume Purged Water (L)= 0

Decontamination required: (Y/N) N Notes:

Number washes: 0 Insufficient water to collect sample

Number rinses: 0

pH: -

Conductivity (uS/cm)= -

Temperature (degC)=

nfa=not applicable

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




Monitoring Well Observations (MW-05)

Development of Monitoring Wells (2007)

Site Name: CAM-M

Date of Sampling Event: 18-Aug-07 Time:\ 15:20
Names of Samplers: Ken Boldt

Landfill Name: Main Landfill North

Monitoring Well 1D: MW-5 \

Sample Number: CM-MW-5

Condition of Well: Good, missing j-plug

Measured Data

Well height above ground (cm)= 10

Diameter of well (cm)= 5

Depth of installation (cm)= 350 From ground surface

Length screened section (cm)= 200

Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= 118 Method:\ Interface meter
Static water level (cm)= 108 From ground surface

Depth to bottom (cm)= 142 Evidence of sludge or siltation: \ no

Depth of water (cm)= 24

Well volume of water (mL)= 471.24

Free product thickness (mm)= \N/A Method:\ Interface meter
Purging: (Y/N) Y Procedure/Equipment: | Peristaltic Pump, LDPE Tubing
Volume Purged Water (L)= 1.5

Decontamination required: (Y/N) |Y Notes:

Number washes: 1

Number rinses: 1

pH= 6.92

Conductivity (uS/cm)= 8490

Temperature (degC)= 1.5

nfa=not applicable

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

GARTNER LEE LIMITED




Monitoring Well Observations (MW-06)

Development of Monitoring Wells (2007)

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

Landfill Name: Main Landfill North
Monitoring Well 1D: MW-6 \
Sample Number: CM-MW-6

Condition of Well:

Good, water over TOP, bentonite over TOP

Measured Data

Well height above ground (cm)= |15

Diameter of well (cm)= 5

Depth of installation (cm)= 350 From ground surface

Length screened section (cm)= 200

Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= 78 Method:\ Interface meter
Static water level (cm)= 63 From ground surface

Depth to bottom (cm)= 106 Evidence of sludge or siltation: \ no

Depth of water (cm)= 28

Well volume of water (mL)= 549.78

Free product thickness (mm)= \N/A Method:\ Interface meter
Purging: (Y/N) Y Procedure/Equipment: | Peristaltic Pump, LDPE Tubing
Volume Purged Water (L)= 4

Decontamination required: (Y/N) Y Notes:

Number washes: 1

Number rinses: 1

pH= 6.82

Conductivity (uS/cm)= 8090

Temperature (degC)= 2.4

n/a=not applicable
TOP =Top Of Pipe

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

GARTNER LEE LIMITED




Monitoring Well Observations (MW-07)

Development of Monitoring Wells (2007)

Site Name: CAM-M

Date of Sampling Event: 16-Aug-07 Time:\ 16:50
Names of Samplers: Ken Boldt

Landfill Name: Main Landfill North

Monitoring Well 1D: MW-7 \

Sample Number: CM-MW-7

Condition of Well: Good, water over TOP

Measured Data

Well height above ground (cm)= |15

Diameter of well (cm)= 5

Depth of installation (cm)= 350 From ground surface

Length screened section (cm)= 200

Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= 33 Method:\ Interface meter

Static water level (cm)= 18 From ground surface

Depth to bottom (cm)= 162 Evidence of sludge or siltation: \ no

Depth of water (cm)= 129

Well volume of water (mL)= 2532.91

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

Purging: (Y/N) Y Procedure/Equipment: | Peristaltic Pump, LDPE Tubing

Volume Purged Water (L)= 12L

Decontamination required: (Y/N) Y Notes:

Number washes: 1 Water entered well upon removal of j-plug. Purged 12L of water to

Number rinses: 1 ensure that sample was not impacted by water which entered the well
from the surface.

pH= 6.79

Conductivity (uS/cm)= 1510

Temperature (degC)= 2.8

n/a=not applicable

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



Monitoring Well Observations (MW-08)

Development of Monitoring Wells (2007)

Site Name: CAM-M

Date of Sampling Event: 16-Aug-07 Time:\ 15:35
Names of Samplers: Ken Boldt

Landfill Name: Main Landfill North

Monitoring Well 1D: MW-8 \

Sample Number: CM-MW-8

Condition of Well: Good, bentonite swollen over j-plug

Measured Data

Well height above ground (cm)= 10

Diameter of well (cm)= 5

Depth of installation (cm)= 350 From ground surface

Length screened section (cm)= 200

Depth to top of screen (cm)= 50 From ground surface

Depth to water surface (cm)= 85 Method:\ Interface meter
Static water level (cm)= 75 From ground surface

Depth to bottom (cm)= 170 Evidence of sludge or siltation: \ no

Depth of water (cm)= 85

Well volume of water (mL)= 1668.97

Free product thickness (mm)= \N/A Method:\ Interface meter
Purging: (Y/N) Y Procedure/Equipment: | Peristaltic Pump, LDPE Tubing
Volume Purged Water (L)= 3

Decontamination required: (Y/N) Y Notes:

Number washes: 1

Number rinses: 1

pH= 7.19

Conductivity (uS/cm)= 4390

Temperature (degC)= 2.7

n/a=not applicable

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

GARTNER LEE LIMITED
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Thermal Monitoring
Ground Temperature Annual Maintenance Report

Contarctor Name: Gartner Lee Limited Inspection Date: 16-Aug-07

Prepared By: Ken Boldt

Thermistor Information

Site Name: CAM-M Thermistor Location Main Landfill - North

Thermistor Number: VT1 Inclination Vertical

Install Date: 25-Sep-99 First Date Event 18-Aug-05 Last Date Event 16-Aug-07
Coordinates and Elevation N 10337 E 10522 Elev 13.7
Length of Cable (m) 6.1|Cable Lead Above Ground (m)  3.7|Nodal Points 7

Datalogger Serial # 1 - 807037 Cable Serial Number TS-7NCV#2
Code CAM-MVT1

Thermistor Inspection

Good Needs Maintenance
Casing v r
Cover v r
Data Logger v r
Cable v r
Beads v r
Battery Installation Date 28-Aug-07
Battery Levels Main 11.34V Aux 12.90 V
Manual Ground Temperature Readings
Bead ohms Temp. (°C) Bead ohms Temp. (°C)
1 13040 4.5
2 13680 3.5
3 15150 1.5
4 16820 -0.5
5 17910 -1.7
6 18840 2.7
7 19600 -3.4

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

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




Thermal Monitoring
Ground Temperature Annual Maintenance Report

Contarctor Name: Gartner Lee Limited Inspection Date: 16-Aug-07

Prepared By: Ken Boldt

Thermistor Information

Site Name: CAM-M Thermistor Location Main Landfill - North

Thermistor Number: VT2 Inclination Vertical

Install Date: 25-Sep-99 First Date Event 18-Aug-05 Last Date Event 16-Aug-07
Coordinates and Elevation N 10284 E 10569 Elev 15.3
Length of Cable (m) 6.1|Cable Lead Above Ground (m)  3.8{Nodal Points 7

Datalogger Serial # 2 -807029 Cable Serial Number TS-7NCV#3
Code CAM-MVT2

Thermistor Inspection

Good Needs Maintenance
Casing v r
Cover v r
Data Logger v r
Cable v r
Beads v r
Battery Installation Date 28-Aug-07
Battery Levels Main 11.34V Aux 13.26 V
Manual Ground Temperature Readings
Bead ohms Temp. (°C) Bead ohms Temp. (°C)
1 12520 5.3
2 12920 4.6
3 13570 3.7
4 14330 2.6
5 15300 1.3
6 16250 0.2
7 17010 -0.7

Observations and Proposed Maintenance

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




Thermal Monitoring
Ground Temperature Annual Maintenance Report

Contarctor Name: Gartner Lee Limited Inspection Date: 16-Aug-07

Prepared By: Ken Boldt

Thermistor Information

Site Name: CAM-M Thermistor Location Main Landfill - North

Thermistor Number: VT3 Inclination Vertical

Install Date: 25-Sep-99 First Date Event 18-Aug-05 Last Date Event 16-Aug-07
Coordinates and Elevation N 10366 E 10418 Elev 15.7
Length of Cable (m) 6.1|Cable Lead Above Ground (m)  3.7|Nodal Points 7

Datalogger Serial # 3 -807028 Cable Serial Number TS-7NCV#1
Code CAM-MVT3

Thermistor Inspection

Good Needs Maintenance
Casing v r
Cover v r
Data Logger v r
Cable v r
Beads v r
Battery Installation Date 28-Aug-07
Battery Levels Main 11.34V Aux 12.53V
Manual Ground Temperature Readings
Bead ohms Temp. (°C) Bead ohms Temp. (°C)
1 12330 5.6
2 12670 5.0
3 13390 4.0
4 14210 2.8
5 15110 1.5
6 16370 0.0
7 17020 -0.8

Observations and Proposed Maintenance

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




Thermal Monitoring
Ground Temperature Annual Maintenance Report

Contarctor Name: Gartner Lee Limited Inspection Date: 16-Aug-07

Prepared By: Ken Boldt

Thermistor Information

Site Name: CAM-M Thermistor Location Main Landfill - North

Thermistor Number: ITN1 Inclination Inclined

Install Date: 25-Sep-99 First Date Event 18-Aug-05 Last Date Event 16-Aug-07
Coordinates and Elevation N 10375 E 10503 Elev Varies

Length of Cable (m) 22.5|Cab|e Lead Above Ground (m) Vari|NodaI Points 14

Datalogger Serial # 31 - 807036 Cable Serial Number TS-7NCIAandB#4
Code CAM-MITN1

Thermistor Inspection

Good Needs Maintenance

Casing v r

Cover v r

Data Logger v r

Cable v r

Beads v r

Battery Installation Date 28-Aug-07

Battery Levels Main 11.34V Aux 12.77V

Manual Ground Temperature Readings
Bead ohms Temp. (°C) Bead ohms Temp. (°C)

1 16550 -0.2 9 16600 -0.3
2 17140 -0.9 10 17830 -1.6
3 17330 -1.1 11 20270 -4.1
4 17180 -1.0 12 22630 -6.2
5 16780 -0.5 13 24350 -7.6
6 16220 0.2 14 25360 -8.4
7 15500 1.1
8 16250 0.1

Observations and Proposed Maintenance

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




Thermal Monitoring
Ground Temperature Annual Maintenance Report

Contarctor Name: Gartner Lee Limited Inspection Date: 16-Aug-07

Prepared By: Ken Boldt

Thermistor Information

Site Name: CAM-M Thermistor Location Main Landfill - North

Thermistor Number: ITN2 Inclination Inclined

Install Date: 25-Sep-99 First Date Event 18-Aug-05 Last Date Event 16-Aug-07
Coordinates and Elevation N 10314 E 10550 Elev Varies

Length of Cable (m) 22.5|Cab|e Lead Above Ground (m) Vari|NodaI Points 14

Datalogger Serial # 32 -807035 Cable Serial Number TS-7NCIAandB#3
Code CAM-MITN2

Thermistor Inspection

Good Needs Maintenance

Casing v r

Cover v r

Data Logger v r

Cable v r

Beads v r

Battery Installation Date 28-Aug-07

Battery Levels Main 11.34V Aux 12.65V

Manual Ground Temperature Readings
Bead ohms Temp. (°C) Bead ohms Temp. (°C)

1 15560 0.9 9 15390 1.1
2 15160 1.4 10 16130 0.3
3 14830 1.8 11 17780 -1.7
4 14790 1.8 12 20470 -4.3
5 14610 2.2 13 22470 -6.1
6 14610 2.1 14 23600 -7.0
7 15020 1.6
8 15390 1.3

Observations and Proposed Maintenance

Ground Temp Cable Summary- Kitikmeot 2007 (CAM-M ITN2) GARTNER LEE LIMITED
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2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project
70517 Cambridge Bay, Nunavut September 2007
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2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

70517 Cambridge Bay, Nunavut September 2007
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70517

2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

Cambridge Bay, Nunavut

September 2007
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2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

70517 Cambridge Bay, Nunavut September 2007
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2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

70517 Cambridge Bay, Nunavut September 2007
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2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project
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2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

70517 Cambridge Bay, Nunavut September 2007
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2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

70517 Cambridge Bay, Nunavut September 2007
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2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

70517 Cambridge Bay, Nunavut September 2007
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5.0 Note: Bead numbers 1to 14
' denote thermistor bead
locations. Refer to
4.0 - — thermistor installation cross
\ \ section.
3.0 — = Cable A-Beads 1t0 9
\ \ Cable B - Beads 10 to 14
2.0 -+ <
\ \ Serial No.: TS-7NCIA#4
1.0 T T T T T T [T =TT T X ST TS-7TNCIB#4
25 20 15 10 5 0 5 Date Installed: 25-Sep-99
TEMPERATURE (°C)
G J

Graph 9

Ground Temperature Profile
Main Landfill - North
Inclined GTC ITN1

E Gartner Lee Limited

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



2007 Landfill Monitoring - CAM-M DEW Line Monitoring Project

70517 Cambridge Bay, Nunavut September 2007
4 N\
Sept 05 - Aug 06
14 - —— K - -
[ e Freezing Point
\“ —{F—15-Sep-05
13 - T 3 —8—15-0ct-05
’ 15-Nov-05
12 - ——\, —+—15-Dec-05
—=—15-Jan-06
11 _ | AN 15-Feb-06
I 15-Mar-06
15-Apr-06
10 IVATIARN S p
15-May-06
15-Jun-06
9 ' o 15-Jul-06
x "Aug-
'5'5 ; 15-Aug-06
8 — 1
% Note:
z Data logger reset August 16,
<DE 7 4 ] a — 2007
0
K \ Batteries replaced August 28,
6 — \ il — 2007
\ i Note: Bead numbers 1 to 14
S - T denote thermistor bead
locations. Refer to
4 ' thermistor installation cross
\ 'ﬁ section.
3 __\ . o Cable A-Beads 1t0 9
\ \ Cable B - Beads 10 to 14
\
2 | — ————
Serial No.: TS-7NCIA#3
TS-7NCIB#3
Date Installed: 25-Sep-99
1 T T T T T T T T T b T T
-25 -20 -15 -10 -5 0 5
TEMPERATURE (°C)
_ J
E Gartner Lee Limited Graph 10

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

Ground Temperature Profile
Main Landfill - North
Inclined ITN2



Appendix A8

Field Notes

Eﬂ Gartner Lee
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w
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i COORDINATES
: NO. ELEV, DESCRIPTION
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[ e S e ]
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Monitoring Well Sampling Record

Site Name:

CAM-M

Date of Sampling Event:

lb- Ay o7

Time:

3e0 PM

Names of Samplers:

KM B)ol(}l{'

Landfill Name: | Main Landfill — North
Monitoring Well ID: | MW-4
Sample Number: |- Mipl—f— Mo Sowple fodion
Condition of Well: y

p w&”

Ne T-plog , Bandonde suellen to top d

Measured Data

Well pipe height above ground (cm)=

13

" Diameter of well (cm)= <
Depth of well installation (cm)=
(from ground surface) >$0
Length screened section (cm)= 2md
Depth to top of screen (cm)=
(from ground surface) s0
Depth to water surface (cm)= ) Measurement method:
(from top of pipe) /\/ i (meter, tape, etc) | | vd’trcf»oe, my"'\’»f
Static water level (cm)=
(below ground surface) n / a
Measured well refusal depth (cm)= Evidence of sludge or siltation:
(i.e. depth to frozen ground) 21 o
Thickness of water column (cm)= n [
Static volume of water in well (mL)= W /o
Free product thickness (mm)= Measurement method: | | ,
W /o (meter, paste, etc) | #/ IWVQ% meter
Purging: (Y/N) Purging/Sampling Equipment: —_—
Volume Purged Water=

Decontamination required: (Y/N)

Number washes:

Number rinses:

Final pH=

Final Conductivity (uS/cm)=

Final Temperatute (degC)=




',7‘%?%“ s
3

Monitoring Well Sampling Record

Site Name: | CAM-M

Date of Sampling Event: 1¢- ,4,,3,1 -7 Time: | 7, + L pM

Names of Samplers: K% éc)w(/t

Landfill Name: | Main Landfill - North

Monitoring Well ID: | MW-5

Sample Number: [CM-Muw~ &

Condition of Well: Gw.-::(/; VV\-ISSJ\.»; T‘Alvj . lx\.)luu.‘lwe eifert ToF

-
!
1
:

i

[ESET |

Measured Data

Well pipe height above ground (cm)= 10
Diameter of well (cm)= &
Depth of well installation (cm)=
(from ground surface) 350
Length screened section (cm)= e
Depth to top of screen (cm)= SO

(from ground surface)

Depth to water sutface (cm)=
{from top of pipe)

1%

Measurement method:
(meter, tape, etc)

Inferfice. Meter

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

o

Measured well refusal depth (cm)=
(i.e. depth to frozen ground)

1T

Evidence of sludge or siltation:

Thickness of water column (cm)=

24

Static volume of water in well (mL)=

47

Free product thickness (mm)=

N /)

Measurement method:
(meter, paste, etc)

/n/'efﬁe«,e Moker

Purging: (Y/N) \( Purging/Sampling Equipment: Plz,&fs’k» Hi B p
Volume Purged Water= 1.y L LOPE 4-0b ey
Decontamination required: (Y/N) \ 7
Number washes: \
Number rinses: {
Final pH= 6.4
Final Conductvity (uS/cm)= 6 HY0
Final Temperatute (degC)= 1.9




Monitoring Well Sampling Record

Site Name:

CAM-M

Date of Sampling Event:

i("_ Aus -CF

Time: 5136 gpA

Names of Samplers:

K‘&V\ ‘%n\rﬁlr

Landfill Name: | Main Landfill - North
Monitoting Well ID: | MW-6
Sample Number: /\/\ w-b
Condition of Well:

twoed ,ww(u o

ver TOP \ Redonte oyl TR

Measured Data

Well pipe height above ground (cm)=

Diameter of well (cm)=

Depth of well installation (cm)=
(from ground surface)

Length screened section (cm)=

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

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

Measurement method:

(meter, tape, etc) /h%fﬁ&te/{cjﬁr

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

Measured well refusal depth (cm)=
(i.e. depth to frozen ground)

Evidence of sludge or siltation:

nes

Thickness of water column (cm)=

Static volume of water in well (mL)=

Free product thickness (mm)=

Measurement method:

(metet, paste, etc) AU/C/ Ff‘c& /’{c/-f,/

Purging (/M)

Purging/Sampling Equipment: Pers kel F vp |

Volume Purged Water=

DPET 6. vy

Decontamination required: (Y/N)

Number washes:

Number rinses:

Final pH=

Final Conductivity (uS/cm)=

Final Temperature (degC)=




B

Monitoring Well Sampling Record

Site Name:

CAM-M

Date of Sampling Event:

(o~ Au -0

Time:

Names of Samplers:

Kew Bolelt

Landfill Name: | Main Landfill - North
Monitoring Well ID: | MW/-7
Sample Number: ML\F N-Mw~2
Conditon of Well: @00()\, woder oudr {\09 0“'\"@.«"06
Measured Data
Well pipe height above ground (cm)= s
Diameter of well (cm)= 4
Depth of well installation (cm)=
(from ground surface) 350
Length screened section (cm)= 200
Depth to top of screen (cm)= <O

(from ground surface)

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

373

Measutement method:
(meter, tape, etc)

/n%& /'lc)le_f

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

6> 18

Measured well refusal depth (cm)=
(L.e. depth to frozen ground)

161

Evidence of sludge or siltation:

o

Thickness of water column (cm)=

1z

Static volume of water in well (mL)=

25372

Free product thickness (mm)=

WA

Measurement method:
(meter, paste, etc)

/n'#ﬁ’ﬁtce /'Zeé(

Purging: (Y/N) \( Purging/Sampling Equipment: B ik Al Pip
Volume Purged Water= |12 L LDPE Tok g
Decontamination required: (Y/N) Y =
Number washes: |
Number rinses: !
Final pH= G, 3N
Final Conductivity (uS/cm)= (5100

Final Temperature (degC)=

%




1

Monitoring Well Sampling Record

Site Name: | CAM-M
Date of Sampling Event: ’é« A v OF Time: | 3.3
Names of Samplers: | 7, ;3;‘0“.
Landfill Name: | Main Landfill - North
Monitoring Well ID: | BMW-2 M W-S)
Sample Number: | M|,/ - B
Condition of Well: | Genul | Boudvintte. sucilen over T-pluy
Measured Data
Well pipe height above ground (cm)= o)
Diameter of well (cm)= 5
Depth of well installation (cm)=
(from ground surface) 366
Length screened section (em)= oo
Depth to top of screen (cm)= o
(from ground surface)
Depth to water surface (cm)= ~ Measurement method: |. . .
(from top of pipe) &( (meter, tape, etc) "‘*9-’““""«:6 MQ{T"'

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

—

7S

Measured well refusal depth (ecm)=
(i.e. depth to frozen ground)

Evidence of sludge or siltation:

(¥

Thickness of water column (cm)=

Static volume of water in well (mL)=

Free product thickness (mm)=

Measurement method:

N /A (meter, paste, etc) (V\“Q’QCQM\W
Purging: (Y/N) \,/ Putging/Sampling Equipment: P,ef,is\_“{- ic Borp
Volume Purged Water= YN LDPE Tud.n, ’
Decontamination required: (Y/N) v -
Number washes: {
Number rinses: {

Final pH=

Final Conducdvity (uS/cm)=

Final Temperature (degC)=




Thermal Monitoring
Ground Temperature Annual Maintenance Report

Contractor Name: (G LL Inspection Date: ib /0 ‘8/07

Prepared By: Ke«vx Boid /’

Thermistor information

Site Name: CAM-M Thermistor Location:  Main Landfill - North »
Thermistor Number:  VT-1 Inclination;  ,g/4a /25 Vertical J é/o'e’e%;’/
Install Date:  25-Sept-99 l First Date Event: 11'-‘A'TT9—-01‘—' I Last Date Event: '_1,6-‘-Aug=e~5
Coordinates and Elevation N: 10337 | E. 10522 ] Elev: 13.7 '
Length of Cable (m): 6.1 I Cable Lead Above Ground (m); 3.7 | Nodal Points: 7
Datalogger Serial #: 1-807037 I Cable Serial Number: TS-7TNCV#2

Code CAM-MVT1

Thermistor Inspection

Good Needs Maintenance
Casing IZI O
Cover v ]
Data Logger Ij L]
Cable E( [J
Beads o O
Battery Installation Date
Battery Levels Main joi % .24V Aux 9p% j2.96
Bead Ohms Temp. (°C) Bead Ohms Temp. (°C)
1 r3.07 H4.6(5/
2 /368 5 597
3 (9.5 . 3049
4 XAY <0 4335
5 [2.9( -1.L8ib
6 (8. %1 ~2.466S
7 19 (0 ~3. 4355

Observations and Progosed Maintenance

GU'O\JM&iv\ﬁ cable had ol tewse. T Tegcv\r\e&e:ﬁ ik

L
ti




Thermal Monitoring
Ground Temperature Annual Maintenance Report

Inspection Date;

Contractor Name: (4L iél/c"?}_/(?“?
Prepared By: Ko, Roldl

Thermistor Information

Site Name: CAM-M Thermistor Location:  Main Landfill - North
Thermistor Number:  VT-2 Inclination: ig/ee /5;1 Vertical /4/08/07
Install Date:  25-Sept-99 | First Date Event: Iiil-A'ng‘m Last Date Event: -1’-6-Au3-05—-—\-
Coordinates and Elevation N: 10284 ' E: 10569 l Elev: 15.3
Length of Cable (m): 6.1 | Cable Lead Above Ground (m): 3.8 [ Nodal Points: 7
Datalogger Serial #: 2-807029 Cable Serial Number: TS-7TNCV#3 )
Code CAM-MVT2
Thermistor Inspection
Good Needs Maintenance

Casing o ]
Cover Ij L]
Data Logger 4 ]
Cable ™ 1
Beads P ]
Battery Installation Date
Battery Levels Main oo % 1,24 Y Aux 96% 13.2.L\M-
Manual Ground Bead Temperature Readings
Bead Ohms Temp. (°C) Bead Ohms Temp. (°C)

1 282 §. 3311 9

2 1292 H.63500 10

3 13,57 3. 600 11

4 14.3% 2. bi4g 12

5 17,30 1 Dilb 13

6 l6.25 6.121% 14

7 12,61 0. 178 15

8 16

Observgtions and Proposed Maintengnce




Thermal Monitoring \
Ground Temperature Annual Maintenance Report
Contractor Name: (5[ L Inspection Date: & / ob / OF
Prepared By: Kon B, it

Thermistor Information

Site Name: CAM-M Thermistor Location:  Main Landfill - North

Thermistor Number: VT-3 Inclination: /@ /ce/5~¢ Vertical Jé /(,3/ };;?.
Install Date:  25-Sept-99 ! First Date Event: 1-1'=#0‘g=ﬁ1 | Last Date Event: A-G=k’crg=65
Coordinates and Elevation N: 10366 | E: 10418 l Elev: 15.7
Length of Cable (m): 6.1 | Cable Lead Above Ground (m): 3.7 J Nodal Points: 7
Datalogger Serial #: 3-807028 ] Cable Serial Number: TS-7TNCV#1

Code CAM-MVT3

Thermistor Inspection

Good Needs Maintenance
Casing IZ] ]
Cover | ]
Data Logger k¥ |
Cable Ev§ O E
Beads ™ n "
Battery Installation Date
Battery Levels Main joo % .24V Aux YoA j253 ¥
Manual Ground Bead Temperature Readings ,
Bead Ohms Temp. (°C) Bead Ohms Temp. (°C) E
1 12.%% SiL330 9 '
2 12. 67 S lelb 10 §
3 13 3,908 11 i
4 J4.21 T.3¥HL 12
5 151 1. s¢65 13
6 16-57 00Ol bb 14
7 I1.67 -6, 7000 15
8 16

Observations and ProQosed Maintenance




| i e ,I)i henin ot ‘ T

Thermal Monitoring
Ground Temperature Annual Maintenance Report

Contractor Name: (e Inspection Date: 16/ 0 5’/ /8
Prepared By: Ken Beldt

Thermistor Information

Site Name: CAM-M Thermistor Location:  Main Landfill - North

Thermistor Number:  ITN1 Inclination:  ;9/2/4+ Inclined /¥4 09/2)';&
Install Date:  25-Sept-99 | First Date Event: H—A@-M | Last Date Event: 4G-At:g=05
Coordinates and Elevation N: 10375 | E: 10503 | Elev:

Length of Cable (m): 22.5 | Cable Lead Above Ground (m): | Nodal Points: 14
Datalogger Serial #: 31-807036 I Cable Serial Number: TS-7TNClAandB#4
Code CAM-MVT1

Thermistor Inspection

Good Needs Maintenance

Casing @ ]

Cover ™ I:I

Data Logger 4] O

Cable IZ] O

Beads IZI O

Battery Installation Date

Battery Levels Main 00 % 13 \/ Aux 40 %6 2. 77V

Manual Ground Bead Temperature Readings -

Bead Ohms Temp. (°C) Bead Ohms Temp. (°C)
1 jb.55 ~0.2062 9 1650 02069
2 74 ~0.865¢C 10 17.67 -1 6380
3 7.37% - l.1e55 11 20.2% ~4. 1224
4 [+ 19 -0, 9213 12 172.63 ~b.14]9
5 6.7 ~0.4939 13 45 = F 9470
6 1b.22 0.20i% 14 1.5.36 -4 %283
7 [5.50 - of2g 15
8 1b. 2" 01195 16

Observations and Proposed Maintenance




Thermal Monitoring
Ground Temperature Annual Maintenance Report

Contractor Name: (5 LL Inspection Date: |6 /O‘E’) [0z
Prepared By: K@v\ Bc@ﬁ' I

Thermistor Information

Site Name: CAM-M Thermistor Location:  Main Landfill - North

Thermistor Number:  ITN2 Inclination: ;4 /,,R/mq'lnclined /(’*)/06/‘0?
Install Date:  25-Sept-99 ’ First Date Event. A@a’g—ﬂ-‘l ‘ Last Date Event:  40-AUG-
Coordinates and Elevation N: 10314 | E: 10550 l Elev:

Length of Cable (m):  22.5 ‘ Cable Lead Above Ground (m): l Nodal Points: 14
Datal