Indian and Northern Affaires indiennes

Affairs Canada et du Nord Canada REC El VE D
By clerk at 2:03 pm, May 05, 2011

Nunavut Regional Office (NRO)
P.O. Box 2200
igaluit, NU, X0A OHO

March 31, 2011

Mr. Thomas Kabloona
A/Chief Administrative Officer
Nunavut Water Board

P.O. Box 119, Gjoa Haven,
NU X0B 1J0

Dear Mr. Kabloona:

RE: Roberts Bay and Ida Bay Project: 2010 Annual Report for Water
Licence No: 1BR-ROB0813 and the Completion/Close out Report

Please find attached the 2010 Annual report for the Water licence No: 1BR-ROB0813
issued for the remediation of the Roberts Bay and Ida Bay abandoned mine sites.

All activities planned under this project and for which the Water licence No: 1BR-
ROB0813 was granted, were completed during the year 2010. A Completion Report
dated February 2011 is also being submitted together with this annual report.

If you have any questions or comments, please contact the undersigned or the Project
Manager, Dele Morakinyo at dele.morakinyo@inac-ainc.gc.ca, or by telephone at (819)

934-9224
Sincerely,
J N7 =4Uaa

Natalie Plato, Director,
Contaminated Sites Program (NRO)
Tel: (867) 975-4730;

Fax: (867) 975-4736

Email: natalie.plato@inac-ainc.gc.ca

CC:  Nunavut Impact Review Board (NIRB), Cambridge Bay, Nunavut

Canada


clerk
Received


NWB Annual Report Year being reported: 2010 v

License No: [1BR-ROB0813 [Issued Date: [August 8, 2008
Expiry Date: |August 30, 2013

Project Name: |Roberts Bay and Ida Bay Mine Site Remediation Project |

Licensee: |Indian and Northern Affairs Canada Contaminated Sites program |

Mailing Address: PO Box 2200
Igaluit NU
X0A OHO

Name of Company filing Annual Report (if different from Name of Licensee please clarify
relationship between the two entities, if applicable):

General Background Information on the Project (*optional):

Roberts Bay and Ida Bay Silver Mine sites are located approximately 115 kilometres
southwest of Cambridge Bay, West kitikmeot, Nunavut. The Roberts Bay site is located
approximately 1 km north of Roberts Lake while the Ida Bay mine site is located about 7
km north of the Roberts Bay site.

Silver (Ag) was explored and mined from both sites from 1964 to 1975. The two mine
sites were abandoned since 1975 following censure of mining and exploration.

The remediation (field works) of the Roberts Bay and Ida Bay sites started during the 2008
season and was completed during the 2010 season.

Licence Requirements: the licensee must provide the following information in accodance with

Part B W | ltem 1 v

A summary report of water use and waste disposal activities, including, but not limited to: methods of
obtaining water; sewage and greywater management; drill waste management; solid and hazardous waste
management.

Water Source(s): Unnamed lake/pond adjacent to the camp. Water was not taken |
Water Quantity: 5/day Quantity Allowable Domestic (cu.m)

0/day max Actual Quantity Used Domestic (cu.m)

N/A Quantity Allowable Drilling (cu.m)

N/A Total Quantity Used Drilling (cu.m)
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Waste Management and/or Disposal
Solid Waste Disposal
Sewage
D Drill Waste
Greywater
Hazardous

[ other: |

Additional Details:

No water was taken from the site. Bottled water was used by the construction team; the
period of construction was very short.

Soild waste, sewage and grey water generated during the short stay at site were
packaged and shipped out of site for treatment in the south. All hazardous wastes were
properly packaged shipped to a licenced southern disposal facility.

A list of unauthorized discharges and a summary of follow-up actions taken.

Spill No.: none (as reported to the Spill Hot-line)

Date of Spill: [none

Date of Notification to an Inspector: ~ [N/A |

Additional Details: (impacts to water, mitigation measures, short/long term monitoring, etc)
N/A

Spill No.: None

Date of Spill: [None

Date of Notification to an Inspector: [N/A

Additional Details: (impacts to water, mitigation measures, short/long term monitoring, etc)
N/A

Revisions to the Spill Contingency Plan
SCP submitted and approved - no revision required or proposed v

Additional Details:

None

Revisions to the Abandonment and Restoration Plan
AR plan submitted and approved - no revision required or proposed v

Additional Details:

None

Progressive Reclamation Work Undertaken
Additional Details (i.e., work completed and future works proposed)

[WORK COMPLETED
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WORK COMPLETED
[J Mobilization of equipment, supplies and facilities, by sealift, from south to Ida Bay;
[1 Closure of the mine opening (adit) at Ida Bay;
[J Collection of non-hazardous wastes at Ida Bay;
[1 Relocation of equipment and materials by winter mobilization to Roberts Bay;
[J Closure of the two adits at Roberts Bay;
[1 Reinforcing the concrete capped vent raise at Roberts Bay by covering with waste rock
and grading;
[1 Collection and packaging of Petroleum Hydrocarbon (PHC) impacted soils; and
metal/PHC impacted soils;
[ Tailings pond remediation / Non-hazardous waste landfill (NHWL) construction at
tailings pond area (tailings capped in place) as per the Engineer’s design;
[J Demolition of all site infrastructure ( garage, mill structure, former camp area);
[] Collection and disposal of non-hazardous demolition and surface debris in the NHWL,;
[0 Non-hazardous waste landfill closure;
[J Collection and packaging of hazardous demolition and surface debris; and
[ Other activities are:
- Workers orientation seminar;
- Community meetings in Cambridge Bay; and
- Inuit Capacity Building Training in Cambridge Bay
Closure of the vent raise and exploration trenches at Ida Bay;
[1 Collection, packaging and disposal offsite of remaining wastes at Ida Bay;
[J Removal and disposal of the waste rock from the shoreline above low tide;
[1Site Grading; and
[JClose-out comprising final Site Survey, final inspection, and preparation of all items for
demobilization.
0 Final site demobilization.

All works at Roberts Bay and Ida Bay have now been completed. Completion Report will
be sent to NWB under a separate cover.

FUTURE WORK PROPOSED
[0 Long Term Monitoring

Results of the Monitoring Program including:

The GPS Co-ordinates (in degrees, minutes and seconds of latitude and longitude) of each
location where sources of water are utilized;
Details attached z|

Additional Details:
See GPS Co-ordinates below |

The GPS Co-ordinates (in degrees, minutes and seconds of latitude and longitude) of each
location where wastes associated with the licence are deposited;
Details attached v ‘

Additional Details:
See GPS Co-ordinates below |
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Results of any additional sampling and/or analysis that was requested by an Inspector

No additional sampling requested by an Inspector or the Board v

Additional Details: (date of request, analysis of results, data attached, etc)

Any other details on water use or waste disposal requested by the Board by November 1 of the year being
reported.
No additional sampling requested by an Inspector or the Board j

Additional Details: (Attached or provided below)

Any responses or follow-up actions on inspection/compliance reports
No inspection and/or compliance report issued by INAC v

Additional Details: (Dates of Report, Follow-up by the Licensee)

Any additional comments or information for the Board to consider

For the monitoring requirements specified in PART K of the water licence, please see
Appendix 2 (INAC Engineer's letter) and the attached 2010 Surface Water Monitoring
Results.

The Roberts Bay and Ida Bay Remediation Project are now completed. The Completion
Report (or Close-out Report) written by INAC's Engineer will be sent to the the Board
under a different cover. Issues discovered post-remediation will be dealt with during Long
Term Monitoring (LTM) planned for up to 25 years which started in 2010/11.

The procedures and the results of the LTM Works carried out at Roberts Bay in 2010.
LTM activities will continue at Roberts Bay as outlined in the Roberts Bay LTM Plan
previously submitted to the NWB's office.

Date Submitted: March 31,2011 |
Submitted/Prepared by: |Natalie Plato
Contact Information: Tel: (867) 975-4730

Fax: [(867)975-4736
email: |natalie.plato@inac-ainc.gc.ca
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GPS Coordinates for water sources utilized

Source Description

Latitude

c

=

o Deg
Sec

Longitude
5 £ 3
n

[a)] =
° E

Unnamed lake/pond adjacent to the camp

68 10 59.65

106 32 10.04

GPS Locations of areas of waste disposal

Location Description (type) Latitude Longitude
2 C 9} o c [&]
a s & a = &
o} ’ o} .
Non-Hazardous Waste Landfill 68 10 49.92] 106 33 31.05
Waste water discharge point 68 10 55.8] 106 33 26.75
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APPENDIX 1

EXECUTIVE SUMMARY IN ENGLISH
AND INUKTUTUIT



Roberts Bay and Ida Bay
NWB Licence No. 1BR-ROB0813

Executive Summary of all Plans, Reports, or Studies Conducted under Water
Licence No. 1BR-ROB0813

This executive summary document has been prepared to fulfill the requirements of Part B:
General Conditions (subsection letter: O) of the NWB Licence No. 1BR-ROB0813. NWB
Licence No. 1BR-ROB0813 was issued on August 8, 2008 for the remediation of the abandoned
Roberts Bay and Ida Bay Silver Mine Sites. The main activities carried out under this licence
from the time of issuance (August 8, 2008 to March 31, 2011) are summarised as follows:

e Mobilization to site — first to Ida Bay by badge;

o INAC sponsored Inuit capacity building and training in Cambridge Bay for local workers
who later worked on the project;

Workers Orientation Seminars at Cambridge Bay and Roberts Bay;

Remediation works at Ida Bay (further details below);

Remediation works at Roberts Bay (further details below);

Community Consultation (public meeting) — to inform the community that the project is
complete and inform them of the Long Term Monitoring Plan;

o Final demobilization from Ida Bay to South.

e Commencement of the Long Term Monitoring (LTM) activities at Roberts Bay.

Following the issuance of the water license, the prime contractor for the Roberts Bay project,
Quantum Murray LP (QMLP) mobilized heavy equipment, materials and supplies to Ida Bay, via
barge. The barge was off-loaded at Ida Bay in October 2008. In March/April, 2009, QMLP (on
behalf of INAC) conducted a capacity building training to develop the skills of the local people
for the Roberts Bay project and for similar projects that may be taking place around the
community in the future. 20 participants enrolled with 14 completing 70% or more of all the
training modules. Also, 70% of the Inuit positions offered by Quantum for the project were filled
by the Inuit training participants. A training report was produced afterwards. QMLP then
conducted workers orientation training for the old and new employees at Cambridge Bay and
Roberts Bay.

The remedial activity at Ida Bay during the 2009 season involved the blasting of the Ida Bay adit.
Upon completion of the blasting work, all equipment, material and supplies were relocated to the
Roberts Bay mine site in April 2009 in advance of the 2009 field season. The remediation
activities at Roberts Bay commenced on 22 July and were completed by 6 September 20009.
Following the completion of work at Roberts Bay, QMLP crews mobilized back to Ida Bay to
complete debris clean-up work at this site. Thuis work was completed in the summer of 2010.
The contractor finally demobilized from the site during the fall of 2010.

The following briefly describes the major activities completed at both Roberts Bay and Ida Bay.:

e Blasting of the adits at Roberts Bay and Ida Bay and backfilling with local waste rock
materials;

e The concrete capped vent raise at Roberts Bay was covered with waste rock to ensure
proper safety;



e A non-hazardous solid waste management facility was built at the location of the former
tailings pond following engineer’s design;

e Non-hazardous wastes/materials from the demolition of site Infrastructure (buildings and
other miscellaneous structures) at Roberts Bay and surface debris were disposed of onsite
in the non-hazardous solid waste management facility.

o Waste Rock was utilized on site as required to complete the backfill work and general re-
grading of the respective mine sites.

e Hazardous wastes/materials were containerized and shipped of-site for disposal in 2010.

e Contractor’s equipment and the wastes were winterized and properly stored at Roberts
Bay waiting for winter transfer to lIda Bay. Contractor scheduled constant inspection
visits during the storage period.

o Equipment, materials and wastes demobilized to Ida Bay, works at Ida Bay involving
debris removal and vent closure completed during the summer of 2010

e Contractor demobilized from Ida Bay during the fall of 2010 using two barges to the
south marking the end of the project’s site activities.

e LTM activities commenced at Roberts Bay in August 2010 to monitor the natural
surrounding and investigate the performance of the non-hazardous landfill facility built
on the site. Information on the LTM activities conducted at Roberts Bay are included in
this annual report package.

Daily and weekly construction reports were prepared during the construction for the effective
communication of progress and plans for next actions amongst the project team.

Following the completion of construction activities, a community consultation (public) meeting
was held in Cambridge Bay (September 30, 2010).This final community meeting was held to
inform the community of the project completion and INAC’s Long Term Monitoring Plan. The
public meeting was well attended and very positive comments were made by the community
members who were pleased with the completion of the project. This meeting is the fourth meeting
held under this project. The third meeting was held at the end of the first construction season
(September 22, 2009) while the first two were held prior to the issuance of water licence by the
Nunavut Water Board (NWB): November 30, 2006 (prior to finalizing the Remedial Action Plan
(RAP)); and July 16, 2008 (Pre-construction — to advise community members of the
date/schedule of the project and the jobs/businesses available on the project).

From the inception of this project, members of the local Inuit community have been fully
engaged. Recruitment drive for the INAC Inuit Capacity Building training and for the workers at
the site involved several community organizations such as the Hunters and Trappers Organization
(HTO), Kitikmeot Inuit Association (KIA), and the Hamlet Council. QMLP has maintained an
average of 59.1% Inuit staff during this contract and subcontracted over 70% of the businesses to
the Inuit firms. Over 1525 hours of training on various topics such as construction basics,
HAZWOPER, specialty handling, personal health and safety, workplace safety and hazardous
materials management have also been provided to the Inuit staff on the project.
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APPENDIX 2

SUMMARY OF 2010 REMEDIATION
PROGRAM

NWB LICENCE REPORTING
REQUIREMENTS

2010 SURFACE WATER MONITORING
REPORT
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Public Works and Government Services Canada
Western Region

Telus Tower North 5th Floor

10025 Jasper Avenue

Edmonton, AB

T5J 1S6

Attention: Mr. Matthew McElwaine, P.Eng.
Environmental Engineer

RE: Annual NWB Water Licence Report for 2010
NWB Licence No. 1BR-ROB0813
Roberts Bay and Ida Bay Mine Site Remediation Project, Nunavut, Canada

Dear Mr. McElwaine:

Further to the request of Mr. Dele Morakinyo of Indian and Northern Affairs Canada (INAC) we
have completed, herein, a letter report to fulfil the reporting requirements for the above noted
Nunavut Water Board Licence.

Summary of 2010 Remediation Program

In 2010 there were two phases of remediation work undertaken. In the Spring of 2010 the
equipment, supplies, materials and containerized wastes were transferred from the Roberts Bay
location to the interim laydown area at Ida Bay. In the Summer of 2010 the balance of the
remaining remediation work at the Ida Bay mine site was completed and all equipment, supplies,
materials and containerized wastes were barged off-site. Details of the work completed during
the entire program are to be provided, under separate cover, in a document entitled Completion
Report for Roberts Bay and Ida Bay Mine Sites, Site Remediation Program, Nunavut, dated
February 2011.

Specialists in Energy, Nuclear and Environmental Sciences



NWB Licence Reporting Requirements

Pursuant to the conditions outlined in PART K of the licence we have tabulated below the work
completed to address the respective conditions detailed in PART K of the licence.

Monitoring Description Parameters Frequency of 2010 Conditions
Station Monitoring
ROB-1 Water supply intake at | Volume Daily No water taken during the
un-named pond 2010 program only bottled
water was used on site
ROB-2 Water supply intake at | Volume Daily No water taken during the
Roberts Lake 2010 program only bottled
water was used on site
ROB-3 Sewage pumped to the | Volume Monthly and annually During the 2010 remediation
Sewage Disposal during remediation program sewage was
Facility consolidated and shipped off-
site for disposal.
ROB-4 Final Point of Volume and | Once upon No sewage discharge during
Discharge from the water quality | commencement of the 2010 program.
Sewage Lagoon discharge upon
completion of
remediation works.
ROB-5 Discharge from the Volume and | During periods of flow | Tailings Pond was capped in
Tailings Pond water quality 2009 and therefore no water
was discharged in 2010.
ROB-6 The steam flowing Water Annually after Spring See 2010 Surface Water
south to Roberts Lake | quality melt Monitoring Letter Report
attached in Appendix A
ROB-7 The stream(s) flowing | Water Annually after Spring See 2010 Surface Water
north and west around | quality melt Monitoring Letter Report
the bedrock high attached in Appendix A
ROB-8 Any stream flowing Water Annually after Spring See 2010 Surface Water
west to Roberts Bay quality melt Monitoring Letter Report
attached in Appendix A
ROB-9 Roberts Lake Water Annually after Spring See 2010 Surface Water
quality melt Monitoring Letter Report
attached in Appendix A
ROB-10 Runoff and leachate Water Annually after Spring See 2010 Surface Water
from the Solid Waste | quality melt Monitoring Letter Report
Disposal attached in Appendix A
Facility/Tailing Pond
ROB-11 Runoff and leachate Water Annually after Spring See 2010 Surface Water
from the Landfill quality melt Monitoring Letter Report
attached in Appendix A
ROB-12 Tailings Temperature | As determined post Thermistor monitoring

closure

completed by others in
August 2010. A copy of this
report is provided in
Appendix B.




The results of the surface water monitoring program completed at the Roberts Bay mine site, by
SENES Consultants Limited in August 2010, are provided in the letter reported attached in
Appendix A.

Closure

In general the work completed by Quantum Murray LP (the remediation contractor) in 2010 was
performed in accordance with the terms and conditions outlined in the NWB Licence. More
details on the remediation works can be found in the Completion Report for the site which is
scheduled to be issued by the end of February 2011.

We trust the information contained herein meets the project requirements. Should you have any
concerns or comments please do not hesitate to contact the writer.

Yours very truly,

SENES Consultants Limited

4

Charles Gravelle, P. Eng (NT/NU)
Project Manager
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SENES Consultants Limited ot Granton Drive
ENE Unit 12

Richmond Hill, Ontario
Canada L4B3N4

Tel: (905) 764-9380

Fax: (905) 764-9386

E-mail: senes@senes.ca

Web Site: http://www.senes.ca

340807 | 550 20710 |

ENVIRONMVEEG?E (E);CELLENCE
1 September 2010 Womwoe - |

SENES

Consultants
Limited |

Public Works and Government Services Canada
Western Region

Telus Tower North 5th Floor

10025 Jasper Avenue

Edmonton, AB

T5J 1S6

Attention: Mr. Matthew McElwaine, P.Eng.
Environmental Engineer

RE: Water Sampling as per NWM Licence No. 1BR-ROB0813
Roberts Bay and Ida Bay Mine Site Remediation Project, Nunavut, Canada

Dear Mr. McElwaine:

Further to the request of Mr. Dele Morakinyo of Indian and Northern Affairs Canada (INAC) we
have completed the surface water monitoring program for the six monitoring locations identified
in the Nunavut Water Board (NWB) Licence No. 1BR-ROB0813. A summary of the
investigation and analytical results is presented herein.

INTRODUCTION

Prior to the start of the remediation works at the Roberts Bay and Ida Bay mine sites an
application for a NWB licence was made by INAC. On 8 August 2008 the licence (as noted
above) was issued to INAC. Under this licence there is a requirement to establish twelve
monitoring stations at the Roberts Bay site only. No monitoring stations were set for the Ida Bay
mine site. A summary of the Monitoring Program Stations, as set out in the Water Licence, is
presented in the table below:

ISO 9001  Certified

Specialists in Energy, Nuclear and Environmental Sciences
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Monitoring |Description Parameters |Frequency of Monitoring

Station

ROB-1 Water supply intake at un- Volume Daily
named pond adjacent to the
camp

ROB-2 Water supply intake at Roberts |Volume Daily
Lake

ROB-3 Sewage pumped to the Sewage [Volume Monthly and annually during
Disposal Facility remediation

ROB-4 Final Point of Discharge from |[Volume and  |Once upon commencement of
the Sewage Lagoon water quality |discharge upon completion of

remediation works.

ROB-5 Discharge from the Tailings  |Volume and  [During periods of flow
Pond water quality

ROB-6 The steam flowing south to Water quality |Annually after Spring melt
Roberts Lake

ROB-7 The stream(s) flowing north  (Water quality |[Annually after Spring melt
and west around the bedrock
high

ROB-8 Any stream flowing west to Water quality |Annually after Spring melt
Roberts Bay located below the
Tailings Pond, Solid Waste
Disposal Facility and landfill
sites

ROB-9 Roberts Lake Water quality |Annually after Spring melt

ROB-10 Runoff and leachate from the |Water quality |[Annually after Spring melt
Solid Waste Disposal
Facility/Tailing Pond

ROB-11 Runoff and leachate from the |Water quality |[Annually after Spring melt
Landfill

ROB-12 Tailings Temperature  |As determined post closure

At the end of the remediation works at Roberts Bay in 2009 a summary of the water usage, and
sewage volume and quality discharges, as prescribed for monitoring stations ROB-1 to ROB-5,
was provided to the NWB by INAC. A summary of the information provided at that time in
presented below.
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Monitoring Station Description Parameter Frequency Comment
3 . .
Water Supply intake at avlesrg r:o\i“vl;}; 11%?(111;] S
ROB-1 unnamed Lake adjacent Volume Daily g ) Y
Cam taken from the
p Unnamed Lake
Water Supply intake at . No water taken from
ROB-2 Roberts Lake Volume Daily Roberts Lake.
July — 34 m’
ROB3  |Ceee Disposs Facti Volume | MUy | Avwst 117
£ p Y Y Total/Annual — 150 m’
Once upon 150 m’ discharged to
Final Point Discharge from | Volume & Water commencement of | the ground sqrface
ROB-4 . discharge and at | located approximately
the Sewage Lagoon Quality .
completion of 60 m northwest of
remediation camp.
No water discharged
Discharge from Tailings Volume & Water | During periods of from Tailings Pond z}nd
ROB-5 Pond Qualit How no run off noted during
Y remediation program.

As stated in our memorandum of 25 May 2010 the monitoring of the ROB-6 to ROB-12
locations would be undertaken this year.

The results of the 2010 monitoring work for the ROB-6 to ROB-11 locations are discussed
herein. The thermistor readings to be taken from ROB-12 will be downloaded by staff from
Franz Environmental (Franz) who has the long-term monitoring contract for Roberts Bay and Ida
Bay sites. In order to distinguish between the monitoring program completed by SENES, on
behalf of PWGSC and INAC, and the program being undertaken by Franz on behalf of INAC we
have designated the SENES monitoring work as the Monitoring Program (During Remediation).
For clarity it should be noted that the remediation work was completed at Roberts Bay in 2009,
however as the remediation contract at Ida Bay was not completed until 2010 we have
undertaken to complete the water monitoring work as prescribed in the NWB licence.

2010 Roberts Bay Monitoring Program (During Remediation)

On 23 August 2010 SENES staff along with Messrs. McElwaine (PWGSC), Morakinyo (INAC)
and Vijay Lanji (Quantum — remediation contractor) undertook the final site inspection for the

=ney
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Roberts Bay and Ida Bay mine site remediation program. As part of this program the monitoring
stations ROB-6 to ROB-11 were reviewed and water samples procured where flowing water was
identified. The table below is a summary of the observations made by SENES staff at each
monitoring location.

Monitoring Coordinates Sampled .
Station | Northing | Westing (Y/N) Observations
ROB-6 68.17529° | 106.55570° Y Moderate flow to stream.
ROB-7 68.18240° |106.55679° Y Low flow of surface water north of former
camp area.
ROB-8 N No evidence of surface water flow in the

immediate vicinity of the area to the west of
the Solid Waste Disposal Facility.

ROB-9 68.17090° |106.55679° Y Lake level consistent with observed levels
during 2009 remediation program.

ROB-10 N No evidence of runoff or seepage from the
Solid Waste Disposal Facility.

ROB-11 N No evidence of runoff or seepage for the
former domestic waste landfill area.

Photographs of the respective monitoring stations are attached in Appendix A.

The water samples collected were shipped to the Maxxam Analytics Limited, an environmental
laboratory, depot in Yellowknife on 23 August 2010. The samples were subsequently shipped to
Calgary for analysis. Each water sample was analysed for the analytes listed in Table 1 of the
NWB Licence namely benzene, toluene, ethylbenzene and xylenes, petroleum hydrocarbons on
the F1 to F4 range and regulated metals.

The location of each monitoring station were a water sample was procured is presented in plan
on Figure 1 attached to this report.

=ney
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Analytical Results

Comparison of the analytical results to the site specific criteria, listed in Table 1 of the NWB
Licence, has determined that all, but one, parameter concentrations are below the specified
criteria. A summary of the analytical results are presented in Tables A (BTEX/PHC) and B
(Metals) and attached to this report.

The results of the analytical work have determined that the concentration of cadmium (0.022
ug/L) at sample location ROB-7 was marginally above the site criteria of 0.017 ug/L. Given the
low flow conditions observed at the time of sampling it is possible that some sediment or fines
were captured in the sample collected and thus biased the results. The results of future
monitoring programs, to be taken during high water flow periods, should be reviewed against
this result to determine if there is a concern with surface water run off to the north and northwest
of the site. On the basis of field observations there were no areas of vegetation stress or dead
zones and as such it is not believed that the slightly elevated level of cadmium is impacting the
local environment.

The levels of cadmium in Roberts Lake located downstream of the ROB-7 sampling location
were below the site surface water criteria.

Closure

The results of the 2010 inspection have determined that for all but one parameter result the water
quality on site meets the site specific criteria established for the site. The results of the next suite
of analysis set for later this season should be reviewed to determine if the marginally elevated
level of cadmium is persistent or temporal issue. Given the low flow condition at the time of
sampling it is probable that this result will not be repeated during higher flow periods.

Temperature monitoring of the thermistors on site at the Solid Waste Disposal Facility will be
undertaken by Franz during their review of the site conditions schedule for late August 2010.

We trust the information contained herein meets the project requirements. Should you have any
concerns or comments please do not hesitate to contact the writer.

Yours very truly,

SENES Consultants Limited

4

Charles Gravelle, P. Eng (N I'/NU)
Project Manager

=ney



340807
1 September 2010

Letter to Mr. Matthew McElwaine, P.Eng. (Continued)

Page 6

Table A Summary of BTEX and Petroleum Hydrocarbon Analytical Results

Site
Criteria for
Maxxam ID W47689 W47692 W47693 Fresh
Sampling Date 23/08/2010 | 23/08/2010 | 23/08/2010 Water
Units ROB-6 ROB-7 ROB-9 RDL

Extractable Hydrocarbons
F2 (C10-C16 Hydrocarbons) mg/L <0.1 <0.1 <0.1 0.1 NG
F3 (C16-C34 Hydrocarbons) mg/L <0.1 <0.1 <0.1 0.1 NG
F4 (C34-C50 Hydrocarbons) mg/L <0.1 <0.1 <0.1 0.1 NG
Reached Baseline at C50 mg/L Yes Yes Yes
Volatiles
Benzene mg/L <0.0004 <0.0004 <0.0004 0.0004 0.37
Toluene mg/L <0.0004 <0.0004 <0.0004 0.0004 0.002
Ethylbenzene mg/L <0.0004 <0.0004 <0.0004 0.0004 0.09
o-Xylene mg/L <0.0004 <0.0004 <0.0004 0.0004 NG
m & p-Xylene mg/L <0.0008 <0.0008 <0.0008 0.0008 NG
Xylenes (Total) mg/L | <0.0008 <0.0008 <0.0008 | 0.0008 | 0.18
F1 (C6-C10) - BTEX mg/L <0.1 <0.1 <0.1 0.1 NG
(C6-C10) mg/L <0.1 <0.1 <0.1 0.1 NG

NG - No guideline or criteria

=ney
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Table B Summary of Metal Analytical Results

Maxxam 1D W47689 W47692 W47693
Sampling Date 23/08/2010 | 23/08/2010 | 23/08/2010 S'i:t(ree(sirr]itewr;ag:)r
Units ROB-6 ROB-7 ROB-9 RDL
Low Level Elements
Total Cadmium (Cd) ug/L <0.005 0.022 0.014 0.005 0.017
Total Mercury (Hg) ug/L 0.01 0.011 0.005 0.002 0.026
Elements
Total Aluminum (Al) mg/L 0.064 0.020 0.045 0.001 0.005-0.1
Total Antimony (Sb) mg/L | <0.0002 <0.0002 <0.0002 | 0.0002 NG
Total Arsenic (As) mg/L 0.0003 0.0009 <0.0002 0.0002 0.005
Total Barium (Ba) mg/L 0.01 0.10 <0.01 0.01 NG
Total Beryllium (Be) mg/L <0.001 <0.001 <0.001 0.001 NG
Total Boron (B) mg/L <0.02 <0.02 <0.02 0.02 NG
Total Calcium (Ca) mg/L 19 180 5.8 0.3 NG
Total Chromium (Cr) mg/L <0.001 <0.001 0.003 0.001 0.0089
Total Cobalt (Co) mg/L | <0.0003 0.0004 <0.0003 | 0.0003 NG
Total Copper (Cu) mg/L 0.0022 0.0017 0.0017 0.0002 | 0.002-0.004
Total Iron (Fe) mg/L 0.14 0.19 0.07 0.06 0.3
Total Lead (Pb) mg/L | <0.0002 0.0003 0.0002 0.0002 | 0.001-0.007
Total Lithium (Li) mg/L <0.02 <0.02 <0.02 0.02 NG
Total Magnesium (Mg) mg/L 7.1 78 6.1 0.2 NG
Total Manganese (Mn) mg/L 0.007 0.14 0.006 0.004 NG
Total Molybdenum (Mo) mg/L <0.0002 0.0008 0.0003 0.0002 NG
Total Nickel (Ni) mg/L |  0.0019 0.0020 0.0009 | 0.0005| 0.025-0.15
Total Phosphorus (P) mg/L <0.1 <0.1 <0.1 0.1 NG
Total Potassium (K) mg/L 0.8 4.6 2.0 0.3 NG
Total Selenium (Se) mg/L <0.0002 <0.0002 <0.0002 0.0002 0.001
Total Silicon (Si) mg/L 3.9 4.2 0.5 0.1 NG
Total Silver (Ag) mg/L | <0.0001 <0.0001 <0.0001 | 0.0001 0.0001
Total Sodium (Na) mg/L 15 350 31 0.5 NG
Total Strontium (Sr) mg/L 0.07 0.85 0.04 0.02 NG
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Table B Summary of Metal Analytical Results

Maxxam ID WA7689 | WA7692 | WA7693

Sampling Date 23/08/2010 | 23/08/2010 | 23/08/2010 Ste critera for
Units| ROB-6 ROB-7 ROB-9 | RDL

Total Sulphur (S) mg/L 15 42 1.6 0.2 NG

Total Thallium (TI) mg/iL | <0.0002 | <0.0002 | <0.0002 |o0.0002| 0.0008

Total Tin (Sn) mglL | <0.001 <0.001 <0.001 | 0.001 NG

Total Titanium (Ti) mglL | 0.001 <0.001 <0.001 | 0.001 NG

Total Uranium (U) mg/lL | <0.0001 | 0.0009 <0.0001 | 0.0001 NG

Total Vanadium (V) mg/L <0.001 <0.001 <0.001 0.001 NG

Total Zinc (Zn) mgiL | <0.003 0.003 0.009 | 0.003 0.03

NG - No guideline or criteria
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Photograph No. 1: ROB-6 monitoring station

Photograph No. 2: ROB-7 monitoring station
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Photograph No. 6: ROB-10 monitoring station - no water at this location (looking northwest at
downstream toe of Solid Waste Management Facility
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Photograph No. 7: ROB-10 monitoring station - no water at this location (looking west along
southern limit of the Solid Waste Management Facility

Photograph No. 8: ROB-11 monitoring station - no run-off from the former domestic waste
landfill location.
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Indian and Northern Affairs Canada
Nunavut Regional Office
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Franz Environmental Inc.
329 Churchill Avenue, Suite 200
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Tel. (613) 721-0555
Fax: (613) 721-0029

Project No. 1697-1001
November 19, 2010



Indian and Northern Affairs Canada Long-term Monitoring
Project 1697-1001 Roberts Bay, Nunavut

EXECUTIVE SUMMARY

Franz Environmental Inc. (FRANZ) was retained by Indian and Northern Affairs Canada (INAC)
to conduct the first year of long-term monitoring activities at the abandoned silver mine site at
Roberts Bay, Nunavut as prescribed by INAC’s Roberts Bay and Ida Bay Long-Term Monitoring
Plan. This project was completed under INAC standing offer number 01-09-6038, call-up
number 02, file number 1632-11/01-09-6038.

The Roberts Bay abandoned mine site is located near Melville Sound, on the north coast of
mainland Nunavut and southern side of the Northwest Passage, approximately 1 km north of
Roberts Lake. The Roberts Bay site was an active silver mine in the early 1970s and was again
the subject of exploration in the 1980s and 1990s. Remedial activities were conducted at the
site between 2008 and 2010, including demolition of remaining site structures and disposal of
non-hazardous waste and contaminated soils. To contain the soils and waste, a non-hazardous
waste landfill was constructed over the former tailings pond. The landfill is known as the Solid
Waste Management Facility landfill (SWMF).

FRANz conducted the field activities for the first year of the Roberts Bay and Ida Bay Long-Term
Monitoring Plan on August 28 and 29, 2010.

Physical observations suggest that the SWMF is performing as designed and continues to
contain the enclosed waste. Although it is too early to properly assess landfill freezeback,
temperature data collected from thermistor strings installed in the subsurface suggest that the
facility is growing colder, as expected.

FRANZ also collected soil and surface water samples to assess the performance of the SWMF.
All soil samples satisfied the appropriate guidelines for contaminants of potential concern at the
site. Surface water samples collected in the vicinity of the SWMF landfill satisfied guidelines for
most criteria; however, four surface water samples exceeded guidelines for arsenic, cadmium,
cobalt, chromium, copper and lead. It is anticipated that these results are background
contamination related to previous remedial work conducted at the site in 2009.

Based on observation and result of 2010 monitoring program it is recommended that:
1. Data logger on Thermistor String-B be replaced; and
2. Surface water data be used as a baseline for future monitoring conducted under the
long-term monitoring plan.

This executive summary should be read in conjunction with the main report and is subject to the
same limitations described in Section 7.0.

Franz Environmental Inc. ESi
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Indian and Northern Affairs Canada Long-term Monitoring
Project 1697-1001 Roberts Bay, Nunavut

EXECUTIVE TITIGAKTAT

FRANZ ENVORONMENTAL INC. (FrRANZ) TIKKUATAUYUK HAPKUNAGA INDIAN AND
NORTHERN AFFAIRS CANADA (INAC) NAUNAIYAITQUYAUYUQ HIVULLIQ UKIUK
NAANMAT  HIVITUYUMIK-MUNAGHITQUYAUHIMANGMATA  UNA  HAVILHAKHANIK
UYAGAGHAGVIUYAUHIMAYUUGALUAK MINE UMANI ROBERTS BAY, NUNAVUT
PITQUTJUHIATUT INAC's ROBERTS BAY UVALU IDA BAY HIVITUYUMIK-
MUNAGHITQUYAUHIMANGMATA. HAMNA INIKTITKTAAT HAPKUAT PITQUTJUHIATUT
INAC UVA NAUNAITKUTTA NAPPA 01-09-6038, TUGLIGIYA NAPPA 02, NAUNAITKUTA
NAPPA 1632-11/01-09-6038.

UNA ROBERTS BAY UYAGAGHIUGVITUQAAT MINE HANIANITTUQ MELVIN
KANGIGHUGYUAGATTA, TUNNUANNI HINAATA NUNAVUT KILUATA NORTHWEST
TUNUANNI ROBERTS BAY. UNA ROBERTS BAY HAVILHAGHAVIUGIVAKHIMAYAAT UKUIT
1970-TIT ATULIHAKTITLUGIT, AHITTAUQ QINNIGHIAVAGHIMMAKPAKTUT UKIUT 1980-
NIT  1990-NUT. UUKTUVAKPAKTUT  QINIGHIAPLUTIK  2008-MIT  2010-MUT,
ANGGIVITIGIPLUTIK ~ ATUGUIKQTAMINGNIK  IQQAIPLUTIKLU  QAYANGNAILGUNIK
IQAKUNNIK,  HALUMMAGHIYUTLU NUNAMIK. HIAMITTINGNAITTUMIK  NUNALU
IQAKUUGHATLU, QAYANGNAITUMIK HAPKUAT IQQAKUVILIUKTAIT HAUPLUGIT
UTTUQAQ ATUGUIGHIMAYAKTIK IHIVIUGIIKHIMAYAMIK IKUUTAGHIMANIKUT UYAQAAT
IQQAKUVINGMINGNUT. HAMNA HAUHIMAYUK IMMA TAIGUKPAKTAAT, Solid Waste
Management Facility landfill (SWMF). llluittut lggakut Hiaminaitumik Algaghimanik (SWMAF).
TAIMAITUMIK IKUUTAGHIMANIKUT NAPTUNGMATA ILUITTUPLUTIK,

FRANZ HAVAKTAIT HIVULLINGMI UKIUGANI UKUAK ALLAKTINGMANIK ROBERTS BAY
UNALU IDA BAY HIVITUYU-MIK MUNAGITYUTIGHANNIK UMANI AUGUST 28, 29, 2010.

NUNA TAKUUGAMIKKU NAUNAITTUQ HAMNA Solid Waste Management Facility landfill
(SWMF). luittut Iggakut Hiaminaitumik Algaghimanik (SWMAF ATUGHIMAAKTAAT
MALIGHUGIT PITQUHIMAYAIT HIAMINAITTUMIK IQQAKUNIL. TADJA
NAUNAIKAGIALIMAITKALUAGHUNI HAUHIMAYUT QIQIVALLIALIKTUT PITYUTIGHATUT.

FRANZ NUNAMIK IMMANGMIKLU QANGANIT NNUANAP IHIVIUGAGHAMINGNIK
PUKUKPAKTUT NAUNAIGUMAPLUTIK TAMNA ATUQTAKTIK PITYUMINAGIAGHA SWMF.
TAMAITA NUNA [HIVIUKTAKTIK  NAUNAIKPAKTAAT MALIGAGHAT  PITTIAKTUT
QAYANGNAKTUGHANIK NALVANGNAITUQ. IMAK KATTITIKPAKTAIT HANIANIT (SWMF)
AMIHUNIK HIVIUKPAKAMIKIK NAUNAIKTAAT ILLAINAIT HAPKUNINGGA NALVAKTUT
HITAMAT NALVAKTAIT ARSENIC, CADIUM, COBALT, CHROMMIUM, COPPER,
KANGUYAQ, HAVILHAQ. HAPKUATKIAK PIHIMAYUNAGHIYUT HAVAKAMIK 2009MI.
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IHIVGIUKTAMINGNIT NAUNAIKTAT HAPKUAT 2010MI PIYAKHATIK:
1. UNA NAUNAIKUTIGHAQ HIMAUTILIKLUGU UMANI STRING-B HIMAUHIKLUGU,
UVALU.

2. QANANIT IMAK KATITINGNIA ATUQLUAKLUGU I[HIVIUGUTIKHAK-HIVITUYUMIK
MALIGAGHAK.

UNA TITIGAGHIMAYUQ TAIGUKTAUYUGHAK TAMAGIK TAIGUAK MALIGALIUKHIMAYUUK
UMANI SECTION 7.0.
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1.0 INTRODUCTION

Franz Environmental Inc. (FRANZ) was retained by Indian and Northern Affairs Canada (INAC)
to complete year one of the Roberts Bay mine long-term monitoring plan. This project was
completed under INAC standing offer number 01-09-6038, call-up number 02, file number 1632-
11/01-09-6038.

This report describes the monitoring activities completed in 2010 at the former silver mine
Roberts Bay, Nunavut. It was prepared in accordance with the INAC Request for Proposal
(RFP) dated April 14, 2010, the FRANZ Proposal No. P-3262, dated June 3, 2010, the Call-up
Details, dated April 15, 2010 and the Project Initiating Meeting Minutes, dated July 6, 2010.

Throughout this report the abandoned silver mine site in Roberts Bay, Nunavut (Figure A-1,
Appendix A) will be referred to as “the site”.

1.1 Project Objectives

The overall objective of the first year of the Roberts Bay mine long-term monitoring plan was to
determine whether the solid waste management facility (SWMF) landfill constructed at the site is
performing as designed. To achieve this overall objective visual observation, surface water
samples, test pitting and soil sampling activities were conducted at the site.

1.2 Scope of Work

The scope of work as described in the 2010 Roberts Bay and Ida Bay Long-Term Monitoring
Plan (INAC, 2009) was as follows:

1. Visual Monitoring of the SWMF landfill, including:

o Checking the physical integrity of the SWMF and observing any evidence of
erosion, ponding, frost action, settlement and lateral movement and completing a
Visual Monitoring Checklist.

e Taking photographs to document the condition of the SWMF and substantiate the
recorded observations.

2. Active Layer Water Monitoring of the SWMF, including:

e Collection of samples from the designated downgradient surface water sampling
points.

o Examination and analyses of the samples for colour, odour, hardness, pH,
conductivity, temperature, total and dissolved metals (arsenic, cadmium,
chromium, cobalt, copper, lead, nickel, and zinc), polychlorinated biphenyls
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(PCBs), petroleum hydrocarbon (PHC) fractions F1 and F2, major ions, total
dissolved solids (TDS) and total suspended solids (TSS).

3. Soil Monitoring in the area around the SWMF, including:
e The collection of soil samples from the toe of the SWMF.

e Analyses of the soil samples for inorganic elements (arsenic, cadmium,
chromium, cobalt, copper, lead, nickel, and zinc), PCBs and total petroleum
hydrocarbons (TPH).

4. Thermal Monitoring of the SWMF, including:

e Collection of data from automatic data loggers attached to three thermistor
strings with beads at selected intervals to provide ground temperature profiles at
various locations within the SWMF.

5. Natural Environment Monitoring

6. Preparation of a report documenting the 2010 monitoring program.

To fulfill the scope of work as described above, FRANz along with INAC, devised a work plan
that included the following tasks:

a) Preparation of a health and safety plan;

b) Preparation of a sampling plan for soil and surface water;

c) Excavation of test pits;

d) Collection of soil samples for chemical analysis;

e) Obtaining surface water samples for chemical analysis;

f) Inspection of thermistor installations and collection of data logger information;
g) Interpretation of analytical data;

h) Visual inspection and photo documentation of the site;

i) Observing and investigating land use and wildlife trends; and

j) Reporting.

The work plan for the 2010 field work was based on the following three documents: Roberts Bay
and Ida Bay Long-Term Monitoring Plan (INAC, 2009), the Nunavut Water Board’s Water
Licence issued to INAC (NWB, 2008) and the SENES report on the remedial activities program
(SENES, 2010).

1.3 Report Format

The long-term monitoring report presented herein is structured as follows:
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Chapter 1 — Introduction: Provides general background information and outlines the scope and
objectives of this study.

Chapter 2 — Background Information: Describes the history, regional and physical setting and
the general characteristics of the site.

Chapter 3 — Regulatory Guidelines: Presents the evaluation guidelines used for the assessment
of chemical impacts and provides context for the use of certain environmental quality guidelines

to assess impacts and screen chemicals of concern.

Chapter 4 — Investigative Methodology: Presents the methodology, level of effort and details of
the field investigations.

Chapters 5 — Summary of SWMF Conditions: Describes the physical characteristics and the
chemical impacts and distribution above applicable regulatory guidelines of the SWMF-.

Chapter 6 — Surrounding Areas and Natural Environment: Describes the physical conditions of
the remainder of the study area, including flora and fauna.

Chapter 7 — Conclusions and Recommendations: Presents main findings and conclusions as
well as recommendations for the next site visit.

Chapter 8 — Limitations

Chapter 9 — References

Chapter 10 — Closure
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2.0 BACKGROUND INFORMATION
2.1 Site Description

Roberts Bay and Ida Bay are two abandoned silver mine sites located approximately 115
kilometres southwest of Cambridge Bay on the north coast of mainland Nunavut. The Roberts
Bay site is located approximately 1 km north of Roberts Lake while the Ida Bay mine site is
located adjacent to Melville Sound about 6 km north of the Roberts Bay site.

These two sites were explored between 1972 and 1975, operated from 1972 to 1975, and since
then abandoned. Later, further explorations continued throughout the 1980s and 1990s.

A remediation project was conducted at the sites between 2008 and 2010. The remediation
involved the demolition and disposal of buildings, structures and other debris, as well as the
cleanup of hazardous materials. Contaminated soil was excavated and either shipped off site or
placed in a secure soil disposal facility constructed at the Roberts Bay site. Although remedial
activity at Ida Bay was not yet completed at the time of the site visit (August, 2010), no facility
requiring monitoring will remain at Ida Bay and thus it is not a part of the monitoring program.

The Roberts Bay mine site had been in a state of abandonment for nearly 30 years. As recently
as 2009 it contained residual infrastructure, a tailings pond, waste rock, abandoned equipment,
non-hazardous wastes and debris (e.g. scrap metal, wood, mill equipment, appliances and
burlap bags), hazardous wastes (e.g. petroleum products, batteries, propane tanks, assay lab
reagents and some unknown chemicals) and petroleum and metals impacted soil.

The site also contained two mine openings (one adit and one vertical shaft) and a capped vent
raise. The adit was surrounded by a chain-link fence meant to prevent accidental access, but
the fence had deteriorated over time. The adit was fully flooded. The vertical shaft was located
on the side of a basaltic ridge and was accessible by climbing the ridge. The shaft was open
with partially caved-in walls. A fence surrounded 2/3 of the perimeter of the shaft, but allowed
access to the shaft opening. There were stability problems around the collar, and the vent raise
had been capped with concrete. As part of the remedial program, the adit and vertical shaft
were fully sealed and the site regraded.

Geochemical assessment conducted on the waste rock and the tailings at the site suggested
that these materials were potentially non-acid generating.

A Solid Waste Management Facility landfill (SWMF) was constructed during remediation in the
summer of 2009. The only structure remaining at the Roberts Bay former mine, the SWMF is a
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non-hazardous waste landfill built over the former tailings pond (refer to Figure A-2, Appendix A
and Photos 1 to 3, Appendix F).

The SWMF was designed to contain non-hazardous, contaminated soils. The design was based
on the characteristics of the contaminants in the soil and the local geothermal and permafrost
properties. The design uses permafrost as the primary containment barrier with both the
contents and perimeter berms remaining in a frozen state. It was assumed that the SWMF
would reach a frozen state within a few years of construction, and the three thermistors and
data loggers were installed along a transect of the facility to monitor the “freezeback” (i.e., the
return to permafrost conditions typical of the area) of the contents and berms. The thickness of
the cover material was calculated to prevent the thaw of the contaminated soil given current and
predicted climate data.

The SWMF was designed to contain non-hazardous materials only. Due to the small amounts
of metals and PCB-contaminated (Tier Il) soils on site, no Tier Il Secure Soil Disposal Facility
was constructed during remediation. The SWMF was constructed over the former tailings pond,
covered by a woven geotextile and then covered with 2 m of compacted waste rock which had
been assessed as non-metal leaching and non-acid generating. The waste was placed in lifts
and sequentially covered with granular fill. On the basis of survey work, a total of 109 m? of
debris and 742 m® of debris and waste rock intermediate cover was placed into the SWMF.
Once all the layers were completed a final cover of granular fill was used to cap the landfill.
Shortly after the capping of the landfill in August, 2009, the final construction steps were
completed, which included grading to promote drainage and installing three thermistor strings
within the SWMF to monitor landfill freezeback.

During the 2010 monitoring program, the field assessors observed activity related to the Doris
Mine development, mainly in the form of air traffic to and from the site.

2.2 Previous Monitoring Programs

Prior to the field program, FRANZ reviewed the following reports pertaining to the Roberts Bay
abandoned mine site:

¢ Indian and Northern Affairs Canada. February 9, 2009. Roberts Bay and Ida Bay Long-
Term Monitoring Plan.

¢ Nunavut Water Board (NWB)'s Water Licence, August 8, 2008. Licence No. 1BR-
ROBO0813 issued to Indian and Northern Affairs Canada.

e 2009 Inter-Seasonal Report for Roberts Bay and Ida Bay Mine Sites Site Remediation
Program, Nunavut. SENES Consultants Limited. February, 2010.
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e Specification, Project No. 416829, Roberts Bay/lda Bay, Section 31 70 02 Site
Remediation

¢ Abandoned Military Site Remediation Protocol, December 2008, Indian and Northern
Affairs Canada, Contaminated Sites Program.

2.3 Roberts Bay Long-Term Monitoring Plan

The 2010 monitoring program was the first event of a proposed eight monitoring events that are
scheduled over a 25 year period. Information from the 2008 inter-seasonal report was
incorporated into the 2010 sampling plan. It is envisaged that data collected in the future will be
combined with the complete data set, as well as that from pre-landfill construction in 2008 and
2009, and analyzed.

Monitoring procedures adopted by INAC for this site are similar to those defined in the INAC
Abandoned Military Site Remediation Protocol (AMSRP), with some modifications as applicable
to mine sites.
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3.0 REGULATORY GUIDELINES
3.1 Guideline Review

Where they were developed, criteria presented in the Nunavut Water Board (NWB)'s Water
Licence (NWB, 2008) for both soil and surface water analytical results. These criteria were
developed during a human health and ecological risk assessment which determined site specific
remedial objectives prior to site remediation.

Soil analytical results were compared to the Canadian Council of Ministers of the Environment
(CCME) Canadian Environmental Quality Guidelines, specifically the Canadian Soil Quality
Guidelines for the Protection of Environmental and Human Health (CSQGs) and the Canada-
Wide Standards for Petroleum Hydrocarbons in Soil (CWS-PHC). These guidelines are applied
to most federal contaminated sites. The guidelines are numerical limits intended to maintain,
improve or protect environmental quality and human health at contaminated sites. They are
derived using toxicological data and aesthetic considerations.

The CSQGs (CCME, 1999) are a subsection of the Canadian Environmental Quality Guidelines.
The CSQGs are derived to approximate a no- to low- effect level (or threshold level) based only
on scientific data, including toxicology, fate, and behaviour. The CSQGs are based on direct
contact, ingestion, and inhalation toxicity data, and were developed to protect receptors
exposed indirectly to contaminants of concern. Fact sheets are provided for 32 compounds.
The benzene, toluene, ethylbenzene and xylenes fact sheets were used to obtain regulatory
criteria for this report.

The CWS-PHC (CCME, 2008a) present criteria for petroleum hydrocarbons in soil. These
numerical standards are based on the assessment and consistent management of risks posed
to humans, plants, animals and environmental processes under four common land uses
(agricultural, residential/parkland, commercial and industrial). Under Tier 1 of the CWS, specific
numerical levels are presented for the four land uses, two soil textures (coarse and fine) and the
four defined petroleum hydrocarbon fractions (F1 (nCe-nCyg), F2 (NC19-nC+s), F3 (NC46-nC34) and
F4 (nCs4t)).

The CWS-PHC also include the option to generate Tier 2 levels where site-specific information
indicates that site conditions exist that modify human or ecological exposure to PHC
contamination. Such conditions may alter risks significantly relative to the generic conditions
that were used to derive Tier 1 levels. A third tier in the CWS-PHC involves developing site-
specific cleanup levels and management options using general and site-specific information in
conducting a risk assessment.
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The Roberts Bay abandoned mine site is a federal site and is therefore exempt from territorial
regulation; however, the future disposition of the site may make it subject to territorial
environmental guidelines. Because the Nunavut environmental guidelines are based on the
work of the CCME, the federal and territorial guidelines often coincide.

The governing guideline for soil at contaminated sites in Nunavut is the Environmental Guideline
for Contaminated Site Remediation (EGCSR), published by the Government of Nunavut in
March, 2009. The criteria for Petroleum Hydrocarbons (PHC) in soil are found in Section 2.4,
and are adapted from the CCME’s CWS-PHC. The criteria for other compounds in soil are
found in Table A-4 of Appendix 4 of the EGCSR, and are obtained from the CSQGs, published
in the Canadian Environmental Quality Guidelines (CCME, 1999, updated 2007). The criteria
are numerical limits intended to maintain, improve or protect environmental quality and human
health at contaminated sites. Because the EGCSR is based on federal standards and has been
updated recently, FRANZ does not expect that there are any discrepancies between the federal
standards applied to the site and the Nunavut guidelines.

3.2 Soil
The soil standards or guidelines adopted for this evaluation are as follows:

¢ Nunavut Water Board's Water Licence, August 8, 2008. Licence No. 1BR-ROB0813
issued to Indian and Northern Affairs Canada. Used where criteria exist.

e Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health
(CCME, 1999, with updates) for residential/parkland use, including fact sheets for
benzene, toluene, ethylbenzene, and xylenes. Non-potable groundwater is stipulated
and coarse-grained soil is assumed based on field observations during sample collection
(generally sandy material).

e Canada-Wide Standards for Petroleum Hydrocarbons in Soil (CCME, 2008a) - Tier 1
commercial land use, coarse-grained soil, non-potable groundwater.

As a preliminary and conservative determination of protection of human health and the
environment at the site, Tier 1 levels of the CWS are applied to all analytical results where site
specific values are not specified. The appropriate levels are presented with the laboratory
analytical data in tables. The rationale for the selection of the appropriate criteria is discussed
below.

BTEX Compounds

For the BTEX compounds specifically, the CSQGs were used to determine the appropriate
pathway-specific guidelines. For benzene, for example, the 2004 update was used, with the
following assumptions:
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Residential/Parkland land use

Coarse-grained soils

10" acceptable incremental risk

With applicable guidelines the most conservative of:

O O O O

» Soil dermal contact guideline

+ Soil ingestion guideline

* Eco soil contact
The groundwater check (drinking water) pathway was excluded, as groundwater in the area of
the Roberts Bay site is not used as a source of potable water. With its exclusion, the most
conservative guideline for benzene applicable at the site is related to the protection of the
pathway for the inhalation of indoor air (slab on grade), at 0.095 mg/kg; however, there are no
buildings remaining on this site and therefore nothing to be affected by vapour intrusion. The
most conservative remaining guideline is therefore the ecological soil contact guideline, at 31
mg/kg. A similar process was used to determine the most conservative applicable guideline
value for toluene, ethylbenzene and xylenes.

Petroleum Hydrocarbons

For petroleum hydrocarbons, the CWS-PHC was used to determine the appropriate pathway-
specific guidelines. Pathway-specific guidelines can be found in the CWS-PHC Technical
Supplement (CCME, 2008c).

3.3 Surface Water

The surface water standards or guidelines adopted for this evaluation are as follows:
¢ Nunavut Water Board's Water Licence, August 8, 2008. Licence No. 1BR-ROB0813
issued to Indian and Northern Affairs Canada. Used where criteria exist.
e Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life (FWAL)
Update 7.0 (CCME, 2007), Summary Table.
o Water Management - Policies, Guidelines, Provincial Water Quality Objectives, Table 2,
(MOE, 1994).

Federal standards for surface water are provided by the CCME for several circumstances.
Canadian water quality guidelines are intended to provide protection of freshwater and marine
life from anthropogenic stressors such as chemical inputs or changes to physical conditions. In
2007, CCME also updated the surface water quality guidelines for the protection of aquatic life.

At the site, neither surface water nor groundwater is used for drinking water or agricultural uses.
The landfill is not adjacent to a water body, although the CCME Freshwater Aquatic Life (FWAL)
water quality guidelines were applied — where INAC criteria were absent — to the surface waters
at the site since Roberts Lake, located near to site is a potential receptor where the aquatic life
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or recreational water quality guidelines might be considered to apply. Ontario’s Provincial Water
Quality Objectives (PWQO) were adopted where both federal and site-specific criteria were
absent. The goal of the PWQOs are “to ensure that the water quality is satisfactory for aquatic
life and recreation and that water uses which require more stringent water quality be protected
on a site specific basis. The PWQO's will protect aquatic life and recreation uses and policy
direction is provided about how to deal with situations where water quality is better or worse
than the Objectives” (MOE, 1994).
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4.0 INVESTIGATIVE METHODOLOGY

The monitoring program was carried out at the Roberts Bay abandoned mine site on August 28
and 29, 2010. During the field investigations, weather conditions were mostly cloudy with
temperatures ranging from approximately 4 to 10° C. The monitoring program included the
following tasks:

e Completing a health and safety plan;

e Visually observing and photographically documenting the physical integrity of the landfill;

¢ Reporting conditions over the rest of the site;

e Natural environment monitoring and gathering information from knowledgeable persons
regarding local wildlife and human activity;

e Collecting landfill temperature data from previously installed thermistor strings;

e Measuring headspace vapour concentrations in the soil samples and various physical
parameters in the water samples; and

e Submission of soil and surface water samples, including duplicates, for applicable
laboratory analysis.

The field investigation procedures are described below.
4.1 Health and Safety Plan

Before commencing with site activities, a site-specific health and safety plan (HASP) was
developed. The HASP identified and provided mitigative actions for potential physical and
chemical hazards associated with the work required to complete the site monitoring program.
Emergency provisions such as extra food and shelter were included given the site’s
remoteness. A wildlife monitor with a valid firearm licence was also hired to be present at the
site for the duration of the field program. The HASP contained a listing of emergency contact
numbers and provided protocols to follow in the event of an emergency.

A copy of the HASP was presented to INAC for their review and agreement before site activities
began. Prior to conducting any work on-site, the HASP was distributed and discussed with all
personnel involved in the monitoring program. A copy of the HASP has been retained on file at
FRANZ.

4.2 Visual Inspections

The Solid Waste Management Facility landfill (SWMF) and surrounding areas were visually
inspected to assess the landfill's physical integrity, including evidence for erosion, ponding, frost
action, settlement and lateral movement. A visual monitoring checklist, using the format
prescribed in the Roberts Bay and Ida Bay Long Term Monitoring Plan (INAC, 2009), was
completed for the landfill (refer to Table 5-1, Section 5.3). Photographs were taken from the
viewpoints indicated on Figure A-2, Appendix A and are presented in Appendix |. Future
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photographs should be taken from the same viewpoints in subsequent years to maintain
consistency and facilitate the assessment of any temporal changes.

4.3 Wildlife Survey

FRANZz recorded observations of the natural environment made during the site visit including
direct sightings of wildlife, other evidence of wildlife (e.g., droppings, tracks, feathers/fur), wildlife
activities (migrating, nesting, etc.), numerical estimates of wildlife, and vegetation observations.

As part of the investigation, some information was gathered though our wildlife monitor, a
biologist and long-time resident of Yellowknife, knowledgeable of surrounding areas. Land use
by both humans and wildlife were discussed.

A discussion of the recorded observations and information obtained is presented in Section 6.0
of this report.

4.4 Thermistor Monitoring

Three sets of thermistor strings were installed along a transect of the SWMF in the late summer
of 2009. Thermistor installation records with details concerning the number of beads and bead
depths were not available to FRANz staff. Based on the data collected in August, 2010, it is
presumed that the number of beads at Thermistors A, B and C is 9, 11 and 9, respectively.
Assumptions regarding bead depth are discussed in detail in Section 5.4. Each string is
connected to a Lakewood Systems UltraLogger data logger that is programmed to record
values twice daily — at 0h00 and 12h00 — on a continual basis.

At the time of inspection thermistor strings A and C appeared to be functioning well, although
the logger at thermistor B was malfunctioning on half of the analog channels. Thermistor data
for the period from August 2009 to August 2010 were downloaded from each logger, using a
laptop and portable power supply, and inspected on site to ensure completeness. Data logger
battery voltages were noted and a visual inspection of the housing equipment was performed.
Each logger was then restarted to begin collecting temperature information anew. Although the
thermistor logger on String B requires replacement, the temperature sensing beads appear to
be functioning correctly, as determined from a manual inspection.

The SWMF ground temperature record was examined and compiled and trends highlighted. A
discussion, along with plots of temperature versus depth and time, is presented in section 5.4.
The annual maintenance report, which also contains a basic description of the data logger
systems, can be found in Table B-8, Appendix B. Raw data is provided in the attached CD-
ROM.
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4.5 Surface Water and Soil Sampling

The surface water and soil sampling methodology conformed to guidance provided in the
following documents:

e CCME EPC-NCS62E Guidance Manual on Sampling, Analysis, and Data
Management for Contaminated Sites - Volume I: Main Report, Dec 93 (CCME
catalogue - http://www.ccme.ca/assets/pdf/pn_1101_e.pdf);

e CCME EPC-NCS66E Guidance Manual on Sampling, Analysis, and Data
Management for Contaminated Sites - Volume Il: Analytical Method Summaries, Dec
93 (CCME catalogue - http://www.ccme.ca/assets/pdf/pn_1103 e.pdf);

o INAC Roberts Bay and Ida Bay Long-Term Monitoring Plan (INAC, 2009); and

e [INAC Abandoned Military Site Remediation Protocol, Contaminated Sites Program
(INAC, 2008).

45.1  Surface Water Sampling

Surface water was sampled at five predetermined locations: four near the SWMF and one
distant, background reading. In-situ field measurements of water quality included temperature,
conductivity, dissolved oxygen, pH and oxidation-reduction potential. Sampling took place when
these parameters stabilized. In accordance with the policies at similar sites managed by INAC,
water samples submitted for metals analyses were not field-filtered.

Sampling locations were selected based on sites named and described in the Nunavut Water
Board (NWB)’'s Water Licence (2008) — where surface water was present at such locations.
One additional location to the east of the landfill was sampled and named ROB-8, as the
surface water described at ROB-8 (stream flowing west to Roberts Bay) by the NWB was not
present at the time of the site visit. An unnamed surface water source to the east of the landfill
was instead sampled as ROB-8, deemed necessary based on site observations. A summary of
the samples that were collected and submitted for laboratory analysis during the surface water
sampling activities is provided in Table 4-1 below. Surface water sample logs are included in
Appendix C.
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Table 4-1: Summary of surface water sample collection near the SWMF.

SWMF Area Sample Description Analytical Parameters

Surface water to southeast of landfill

ROB-6 that may at times flow South to Roberts | - total and dissolved metals
Lake
ROB-7 Possible northern site qralnage to west - PCBs
. of landfill
Downgradient "
DUP-1 <same as ROB-&> - petroleum hydrocarbon
East of landfill (to detect possible fractions F1-F4 and BTEX
ROB-8
leachate and runoff)
ROB-10 East of landfill (to detect possible - inorganics (major ions,
leachate and runoff) TDS, TSS, colour, pH,
ROB-9 Roberts Lake (for background and conductivity, hardness)
Background control)
DUP-2* <same as ROB-9>

Note: * indicates a blind field duplicate of the sample listed directly above.

A Horiba U-22 water quality meter was calibrated and used to take field readings of pH,
conductivity, turbidity, dissolved oxygen, temperature and oxidation-reduction potential,
parameters were reasonably stable when readings were taken.

All samples were stored immediately in laboratory prepared sample bottles for future laboratory
analysis. Water samples for laboratory analysis were stored in laboratory supplied coolers
equipped with ice from the time of collection until delivery to the laboratory.

Additional details on the surface water sampling are presented in the surface water sample logs
in Appendix C.

45.2 Test Pitting and Soil Sampling

Soil sampling was completed by manual test pitting. Seven test pits, identified as TP10-1,
TP10-2, TP10-3, TP10-BK1, TP10-BK2, TP10-BK3 and TP10-BK4, were manually advanced in
the vicinity of the SWMF. Three test pits (TP10-1, TP10-2 and TP10-3) were advanced at the
locations specified in the ToR, at the downgradient toe of the SWMF landfill. Four additional
test pits (TP10-BK1, TP10-BK2, TP10-BK3 and TP10-BK4) were advanced at a couple hundred
metres off each corner of the SWMF for background chemistry information, as specified in the
ToR and to supplement background information collected during the previous year’s remedial
work.

Test pitting was performed using a shovel, decontaminated with Alconox between sample
collections. Refusal in the test pits generally occurred at 15 cm below ground surface, and so a
composite soil sample was collected from the side wall of each test pit from ground surface to a
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depth of 15 cm. Soil samples were collected from each test pit and placed into laboratory
prepared jars for potential chemical analyses. Discrete soil samples and blind duplicates were
collected as grab samples using disposable nitrile gloves for each sample. Fresh, sterile gloves
were used at each sample location. A photoionization detector (PID) was available for use at
the site to measure combustible gas concentrations in collected soil samples, although given
that sampling locations were preselected and that no evidence of contamination was observed,
PID readings were deemed unnecessary. Soil stratigraphy was logged and photos taken before
backfilling the test pits with excavated soil.

A total of seven soil samples were collected and submitted for laboratory analyses for petroleum
hydrocarbons (PHCs) fractions F1-F4 and benzene, toluene, ethylbenzene and xylenes (BTEX)
as well as metals and polychlorinated biphenyls (PCBs). Two field duplicate samples (DUP-1
and DUP-2) were also submitted for analysis for QA/QC purposes. Professional judgment and
visual observations were used to select the samples submitted for laboratory analyses.
Samples submitted for laboratory analyses were stored in laboratory supplied coolers equipped
with ice from the time of collection until delivery to the laboratory.

A summary of the samples that were collected and submitted for laboratory analyses during the
test pitting activities is provided in Table 4-2 below.

Table 4-2: Summary of soil sample collection near the SWMF.

Depth
SWMF Area Sample ept Analytical Parameters
(mbgs)
TP10-1 0-0.15
DUP-1* 0-0.15
- metals
Downgradient TP10-2 0-0.15
DUP-2* 0-0.15 -PCBs
TP10-3 0-0.15
TP10-BK1 0-0.15 - PHC fractions F1-F4 and
TP10-BK2 0-0.15 BTEX
Background
TP10-BK3 0-0.15
TP10-BK4 0-0.15

Note: * indicates a blind field duplicate of the sample listed above.
mbgs = metres below ground surface.

Test pit locations for the SWMF area are indicated on Figure A-1 and on Figure A-2, Appendix A
and additional details on the soil samples collected are presented in the test pit logs provided in
Appendix C.
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4.6 Quality Assurance and Quality Control

Field personnel employed FRANZ’s Quality Assurance and Quality Control (QA/QC) protocols,
including appropriate techniques for soil sampling, sample storage, shipping and handling, as
well as collection of duplicates.

46.1 Field

Soil samples collected for potential laboratory analysis were placed in polyethylene bags and
laboratory prepared 60 mL and 125 mL glass jars fitted with screw-tight Teflon-lined lids.
Surface water samples were collected from all available surface water locations and placed in a
variety of appropriately sized and prepared laboratory vessels. Sample numbers were clearly
marked on the containers. The soil jars and water bottles were filled to capacity with minimum
headspace and stored in coolers with cold packs to moderate temperature fluctuations during
transport to the laboratory. To prevent cross contamination, samples were collected with fresh
nitrile gloves. Where soil samples were impossible to obtain by hand, a stainless steel trowel or
shovel was used and decontaminated between samples.

As a quality control measure, two soil and two surface water blind field duplicate samples were
collected and analyzed for PHC fractions F1-F4, BTEX, metals and PCBs. The water samples
were also analyzed for additional parameters, such as major ions, colour, pH, conductivity and
total dissolved solids.

The samples were transported to the project laboratory accompanied by a Chain of Custody
form. Copies of the Chain of Custody forms are provided in Appendix D.

As this is the first year of long-term monitoring activities at Roberts Bay, no previous analytical
results exist to which these samples can be compared.

4.6.2 Laboratory

To assess the reliability of the laboratory data, duplicate samples were taken for at least every
five samples collected by FRANZ. Two blind field duplicates were collected in the soil sampling
program, and two blind field duplicates were collected in the surface water sampling program.

For soil duplicates, FRANZ personnel generated the duplicate samples by alternately placing
approximately 50 percent of the sample volume into the primary sample container and then
placing the same amount into the duplicate container. The field staff continued placing aliquots
of approximately 50 percent of the container volume into each container until both containers
were filled.

Analytical data quality was assessed by submission of the following:
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e Soil samples TP10-1 (primary) and DUP-1 (corresponding soil duplicate), and TP10-2
(primary) and DUP-2 (corresponding soil duplicate) were analyzed for PHC fractions F1-
F4 and BTEX, PCBs and metals.

e Surface water samples ROB-7 (primary) and DUP-1 (corresponding water duplicate),
and ROB-9 (primary) and DUP-2 (corresponding water duplicate) were analyzed for
PHC fractions F1-F4, PCBs and metals (total and dissolved), major ions, hardness,
conductivity, pH, TDS, TSS and colour.

Sampling procedures and laboratory analytical precision are evaluated by calculating the
relative percent difference (RPD) for a sample and duplicate pair according the following
equation:

RPD = | Xy — Xz | / Xavg X 100

where: X; and X; are the sample and the duplicate concentrations and X, is the mean of these
two values. The duplicate results were evaluated using criteria developed by Zeiner (1994),
which draws from several data validation guidelines developed by the United States
Environmental Protection Agency (USEPA). According to these criteria, the RPD for duplicate
samples should be less than 20% for aqueous samples, and less than 40% for solid samples.
RPDs can only be calculated when the compound is detected in both the original and the
duplicate sample at a concentration five times above the reportable detection limit (or method
detection limit - MDL). Alternative criteria are used to evaluate duplicate pairs where one or both
of the results are less than five times the MDL, or where one or both of the results is less than
the MDL (i.e. nd or ‘not-detected’). The alternative criteria used for the evaluation of the data,
adapted from Zeiner (1994), are presented in Table 4-3 below. When both concentrations are
less than the MDL, no calculation/evaluation criterion is required.
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Table 4-3: Criteria for the Evaluation of Blind and Duplicate Sample Results

i Criteria for Acceptance
Scenario Result A Result B - -
Aqueous (water) ‘ Soil (Soil)
A nd nd Acceptable precision; no evaluation required
B nd positive result B — 0.5 x MDL result B—0.5 x MDL <
< MDL 2 x MDL
c p03|t|v<|\e/|aDnLd >5x Posﬂw;\eﬂ;rld >5x RPD < 20% RPD < 40%
D positive and < or =5 positive |[result B — re1sult Al < | [resultB - resglt Al <2
x MDL MDL x MDL

Source: Zeiner, S.T., Realistic Criteria for the Evaluation of Field Duplicate Sample Results, Proceedings of

Superfund XV, November 29-December 1, 1994, Sheraton Washington Hotel, Washington, D.C. — modified to use Method
Detection Limit (MDL) or Reportable Detection Limit (RDL) in lieu of the Quantitation Limit (QL), the Instrument Detection Limit (IDL)
and/or Laboratory Reporting Limit (LRL).

Notes:

nd — not detected

RPD - relative percent difference, |result A - result B| / |(result A + result B)/2|

1. When result reported was less than half the quantitation limit, half the limit was used in the equation.

The precision is considered acceptable when the evaluation criteria are met or when both
results are below the MDL. When the evaluation criteria are not satisfied, the following apply:

e nd vs. positive — unacceptable precision: the positive result is considered an estimate
and the nd result is considered inconclusive.
o Positive vs. positive — unacceptable precision: the results are considered an estimate.

Refer to Appendix E for a discussion on QA/QC results.
4.7 Laboratory Analytical Program

Soil and surface water samples were sent to Maxxam Analytics in Calgary, Alberta for chemical
analyses of the target compounds previously identified. Maxxam is certified by the Canadian
Association for Laboratory Accreditation, Inc. (CALA) and has an internal QA/QC protocol. The
laboratory QA/QC documentation is provided with the analytical report and was reviewed by
FRANZ as part of the QA/QC protocol. The laboratory certificates of analyses and chain of
custody forms are presented in Appendix D.
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5.0 SUMMARY OF SWMF CONDITIONS
5.1 Area Summary

The SWMF, composed of both a dry and a wet cell, is located to the west of the two former
adits, built on the same location as the former mine tailings pond. Monitoring of the SWMF
consisted in part of a visual inspection to assess its physical integrity, and by collecting
evidence of erosion, ponding, frost action, settlement and lateral movement. Surface water and
soil samples were also collected at locations up- and downgradient of the SWMF, including four
background soil samples and one background surface water sample, all of which were collected
over 200 metres beyond the landfill boundaries.

The SWMF soil and surface water sample locations and photographic viewpoints are shown on
Figure A-1 and on Figure A-2, Appendix A. The visual inspection report, including supporting
photos and drawing, is presented in sections 5.2 and 5.3 below.

5.2 Photographic Record

The photographic record of the SWMF (and other areas of the site) was completed as per the
Terms of Reference. Copies of the photographs that are referenced in the body of this
document are provided in Appendix F, where photograph captions provide the landfill viewpoint
number (as seen on Figure A-2, Appendix A) where applicable. The complete photographic
record, including full-sized photographs, is contained in the attached CD-ROM. Landfill
viewpoint photos are presented in Appendix I.

5.3 Visual Inspection Report

The visual inspection of the SWMF and surrounding area was conducted on August 28 and 29,
2010. The visual monitoring checklist was completed using the format requested by INAC and
is presented as Table 5-1 of this report. Field notes relating to the visual inspection are included
in Appendix G.

Settlement

Extremely minor settlement was observed in a few locations on the top of the SWMF during the
2010 site inspection visit (refer to Figure A-2, Appendix A). These isolated areas are small (less
than a few square metres) and shallow (less than 30 cm). There is no evidence of significant
water infiltration. No ponding was observed on top of the landfill.

No ponding was observed at the in the immediate vicinity of the SWMF. Surface water exists,
however, to the west (sampling point ROB-7) and east (sampling points ROB-6, ROB-8 and
ROB-10) of the landfill (refer to Figure A-2, Appendix A).
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Erosion

No evidence of erosion or preferred drainage channels was observed.

Small, localized amounts of fine-grained fill may have washed downward into the structure,
forming the few small, scattered potholes described as settlement in the above section.

Frost Action

No evidence of heaving or cracking was observed on the top or on the berms of the SWMF.
Additionally, no frost action was observed at any of the thermistor housing units.

Evidence of Burrowing Animals

Indications of burrowing animals (i.e. ground squirrels) were extremely prevalent in the non-
regraded portions of the site. A newly created burrow was even observed on a regraded portion
of the site, in Borrow Area 4 (refer to Photo 4, Appendix F).

Staining

There were no apparent signs of staining on the SWMF itself. One area, (< 1 m?) of staining
was noted to the east of the SWMF (refer to Photo 5, Appendix F) near surface water sample
ROB-8, although it is unrelated to facility failure.

Seepage Points

There was no evidence of seepage at this site.
Debris

Two old, rusty barrels, with only a small portion exposed, were observed buried roughly 150 m
southwest of the SWMF. An old, rusty, submerged barrel near the shore of Roberts Lake was
also identified. No evidence suggested that additional sampling was necessary in either case.
Other than at these two locations, there was no sign of exposed debris at the site.

Discussion

Based on the minimal or non-existent erosion, settlement, frost action, burrowing, staining and
seepage observed, the performance of the SWMF, with respect to containment, was rated as
satisfactory. The evidence observed suggests the structure is performing as designed. The
visual inspection report, including supporting photos and drawing, is presented in Table 5-1
below.
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Table 5-1: Roberts Bay Abandoned Mine — Landfill Visual Inspection

Date: | August 28, 2010

Landfill: | Solid Waste Management Facility Landfill (SWMF)
1. Erosion Answer
a) Is erosion occurring on the surface or berms of the landfill? No
i) Are there preferred drainage channels? No
ii) Is there sloughing of material? No
b) What is the extent of the erosion? (percentage of surface area) -
i) Is it localized or continuous? -
c) Where is the erosion occurring? None visible.
d) Explanation: No apparent signs of erosion.
2. Settlement Answer
a) Is there differential settlement occurring on the surface? No
i) Are there low areas or depressions? Yes
ii) Are voids forming? No
b) What is the extent of the settlement? (percentage of surface area) <1%
i) Is it localized or continuous? Localized
ii) How deep is it? <0.3m

6, Appendix F and to viewpoint numbers 27 to 32 on Figure A-2, Appendix A).

c) Where is the settlement occurring? Very small areas at a few locations on the landfill top (refer to Photo

that they are simply artefacts of the construction process.

d) Explanation: No obvious cause other than subsurface material; it is presumed that surface water
infiltrates through the cobbly cover material, possibly carrying small amounts of fill that are fine-grained. No
evidence, however, of surface ponding or infiltration. Settlement areas are small enough that it is possible

3. Frost Action Answer
a) Is there frost action/damage to the landfill? No
i) Is there exposed debris due to uplift? No
ii) Is there tension cracking along the berms? No
iii) Is there sorting of granular fill? No

b) What is the extent of the frost action? (percentage of surface area)

i) Is it localized or continuous?

¢) Where is the heaving/cracking occurring? None visible on any surface of the SWMF.

d) Explanation: No apparent signs of frost action on any surface of the SWMF.
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4. Monitoring Instruments

a) What is the condition of the monitoring wells and thermistor strings? No monitoring wells present at
this site.

Thermistor housing units were in good condition. It was determined that the three sets of thermistor beads
were operating correctly, but that one of the data loggers (on String-B) was malfunctioning. This logger
should be replaced during the next site visit. Locks were replaced at each thermistor casing with Guard, 40
mm universal-key padlocks, No. 834 (key number 102). Thermistor batteries do not require replacing before
2012.

5. Others

Animal Burrows: despite the recent completion of remedial activities at this site, there is already at least one
burrow (possible ground squirrel) on the regraded area (Borrow Area 4) to the east of the SWMF (refer to
Photo 4, Appendix F).

Vegetation: no significant regrowth on affected land since recent clean-up activities.

Staining: no apparent signs, with the exception of a small patch (< 1 m?) of a white substance (refer to Photo
5, Appendix F) with a grease-like tackiness lightly coating the gravel of the regraded area to the east of the
SWMF, near the surface water sample ROB-8 (refer to Photo 7, Appendix F).

Vegetation stress: nothing evident in areas surrounding the recent site clean-up activities.
Seepage points: none observed.

Exposed debris: a couple of slightly exposed rusty barrels to the southwest of the SWMF (within 200 m).

6. Sketch
See Figure A-2, Appendix A

7. General Comments

The physical condition of the SWMF is acceptable and appears to be performing as designed. A new data
logger should be installed on thermistor String-B during the next site visit.

5.4 Thermal Monitoring Data

As generally described in the site remediation report (SENES, 2010), three thermistor strings, A,
B and C were installed from the SWMF surface along a transect of the landfill. While thermistor
bead installation records were not available, site remediation specifications document (INAC
Project No. 416829) recommended that temperature sensing beads be placed at 500 mm
intervals from thermistor bore bottoms to the landfill surface. Based on the elevations of the
thermistor borehole bottoms, casing tops and the landfill surface provided by the SWMF
construction drawings, it was assumed that thermistor beads were placed from the borehole

Franz Environmental Inc 22



Indian and Northern Affairs Canada Long-term Monitoring
Project 1697-1001 Roberts Bay, Nunavut

bottom to the top at the recommended 500 mm spacing. The top bead appears to coincide with
the landfill surface in the case of Thermistor A, while it is the second to top bead in Thermistors
B and C that appears to coincide with landfill surface with the top bead in these thermistors
installed in the casing approximately 500 mm above the ground surface, providing atmospheric
conditions.

The wide daily temperature fluctuations recorded on bead 1 of Thermistors B and C reflect what
would be expected of air temperature readings, while bead 1 of Thermistor A and bead 2 of
Thermistors B and C (all presumed to be installed at ground surface) indicate smaller daily
temperature fluctuations, typical of beads installed at ground surface or beneath. A comparison
of presumed air temperatures at bead 1 at Thermistor strings B and C with atmospheric
conditions as measured at the nearby weather station in Kugluktuk suggests that these two
beads are measuring surface atmospheric temperatures (all three readings within a few tenths
of a degree Celsius of one another for several periods verified in August, 2010). Air
temperatures in the nearby community of Cambridge Bay, however, were several degrees
cooler for the times and dates verified, which could be due as much to spatial temperature
variation as to casing effects, whereby solar radiation elevates temperatures within the
thermistor casing. It is therefore difficult to be certain of bead depths without an installation log.
The assumed bead depths are presented in Table B-9, Appendix B and graphed on Figures A-3
to A-5, Appendix A.

A complete memory transfer was successfully performed on each thermistor data logger. The
position of the 0 °C isotherm was calculated at each location from ground temperatures
collected on August 28, 2010 (Table 5-2). Permafrost by definition is ground that is frozen for at
least two years in a row, and so this data will be more valuable in the coming years when the
maximum depth of the active layer — depth to the 0 °C isotherm, or permafrost — can be
compared between years to track the rate of landfill freezeback. Plots of depth versus
temperature (at each thermistor bead) for a day at the end of each month over the previous year
are presented on Figure A-3 through Figure A-6, Appendix A.

Table 5-2: Summary of SSDF Active Layer

Thermistor A B C
Active layer depth (m) on Aug 28, 2010 24 N/A* 25
*insufficient data to calculate a depth.

Because of the malfunctioning data logger at Thermistor String B, only half of the temperature
sensing bead channels recorded useful information. Unfortunately, not enough information was
available to calculate a reasonable value for active layer depth at this location. Given the crucial
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location of this thermistor, within the middle of the wet cell of the SWMF, it strongly
recommended that the data logger at String B be replaced at the next available opportunity.

Based on data from a similar landfill at the CAM-F DEW line site, it is not expected that the
depth to the active layer would have increased much, if at all, in the weeks following the last
monitoring event on August 28, 2010, before decreasing again when the seasonal temperature
drops. Although landfills generally require a few years to reach thermal equilibrium, this active
layer depth of approximately 2.5 mbgs suggests that waste contained within the SWMF (= 3
mbgs) resides in the permafrost zone.

The active layer is expected to decrease in thickness over time as thermal equilibrium is
approached. Landfill conditions, however, will be complicated by factors such as variation in
average annual temperature and snow cover, where warmer winters and thicker and earlier
snow cover will mean a slower freezeback.

In general, it can be concluded that the SWMF is getting colder, but it is difficult to draw more
significant conclusions at this early stage. It can be said, at least, that the temperature values at
all operational beads throughout the landfill were lower on August 28, 2010, than one year
earlier, when data was first collected (August 31, 2009).

Thermistor details can be found in the annual maintenance monitoring report (Table B-8,
Appendix B). Field notes relating to the thermistor inspection are included in Appendix G.

A manual verification of the data collected by the thermistors was performed in the field using
equipment provided by the data logger manufacturer. Results indicate that all temperature
sensing beads of the three thermistor strings are functioning well, despite the logger on String B
malfunctioning. It was discovered that half of the data channels on the data logger at String B
were not working correctly. A comparison of manually recorded temperatures indicated good
agreement between the remaining beads and their automatically logged values. All thermistor
beads were found to yield temperatures within the standard 0.2 °C margin of error. The
exception being the top bead at Thermistor C (which appears to be in good working order)
where a 0.7 °C discrepancy between logged and manually recorded values is most likely due to
normal atmospheric fluctuation over the relatively lengthy test period (approximately 30
minutes). Details of the tests can be seen in Table B-9, Appendix B.

Additional thermistor inspection details, concerning field monitoring issues, field verification
options, data cable pin-out and post-factory calibration, are included in Appendix H. Given the
offsets for all thermistor beads were around 0.2 °C (bead margin of error) or less, the values
recorded by the data logger and by manual reading were not corrected using this information.
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Conclusions drawn from data corrected by this small amount are unaffected. Nevertheless, the
information (obtained from thermistor manufacturer, Lakewood Systems) is included here for
convenience.

5.5 Analytical Results — Surface Water Samples

As described in section 4.5.1, a total of seven surface water samples (five samples plus two
blind duplicates) were submitted to Maxxam Analytics in Calgary, Alberta for analyses of PHCs,
metals, PCBs and inorganic parameters. Obtained analytical results are discussed below.

PHCs

Laboratory analytical results and selected federal guidelines, provincial standards and site-
specific criteria for PHCs are shown in Table B-1. As shown in the table, concentrations were
below laboratory detection limits and thus satisfy guidelines, standards and criteria applied to
the site.

Metals

Laboratory analytical results and selected federal guidelines, provincial standards and site-
specific criteria for dissolved and total metals are shown in Table B-2. As shown in Table B-2, a
total of 21 exceedances (seven of which applied to the duplicate sample, DUP-1) were noted in
samples ROB-6, ROB-7 and its duplicate pair, ROB-8 and ROB-10 for the following metals: As,
Cd, Co, Cr, Cu and Pb. Given that each of these samples exceeded the selected criteria by
less than one order of magnitude — many of which are very close to the criteria — and that the
site was very recently remediated and that there are no apparent visible signs of physical failure
at the SWMF landfill, it is likely that these low-level exceedances represent minor residual, post-
remediation metals and are not connected with the integrity of the SWMF. These values should
serve, however, as good benchmarks for future data to assess the ongoing performance of the
landfill.

The background samples at ROB-9, collected from Roberts Lake, satisfied all applicable criteria.

PCBs
Laboratory analytical results and provincial criteria for PCBs are shown in Table B-3. Note that

neither federal guidelines nor site-specific criteria exist for PCBs. As shown in the table,
concentrations were below detection limits, although the detection limit was greater than the
only guideline (the MOE PWQO) with criterion available for total PCBs.

Inorganics
Laboratory analytical results for inorganics are shown in Table B-4. No federal, provincial or

site-specific criteria exist for the site as a whole. Data in this table were useful, however, in
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calculating guideline criteria for other parameters (such as Cd, Cu, Pb and Ni) that are a
function of certain inorganic parameters.

Laboratory certificates of analyses for the 2010 surface water samples are provided in Appendix
D.

5.6 Analytical Results — Soil Samples

As described in section 4.5.2, a total of nine soil samples (seven samples plus two blind
duplicates) were submitted to Maxxam Analytics in Calgary, Alberta for analyses of PHCs,
metals and PCBs. Obtained analytical results are discussed below.

PHCs

Laboratory analytical results and selected federal guidelines, provincial standards and site-
specific criteria for PHCs are shown in Table B-5. As shown in the table, concentrations were
below laboratory reportable detection limits (RDLs) and thus satisfy numerical limits from all
three sources applied to the site.

Metals

Laboratory analytical results and selected federal guidelines, provincial standards and site-
specific criteria for metals are shown in Table B-6. As shown in the table, concentrations were
nearly all below laboratory RDLs and all concentrations satisfied satisfy numerical limits from all
three sources applied to the site.

PCBs

Laboratory analytical results and provincial standards for PCBs are shown in Table B-7. Note
that neither provincial nor site-specific guidelines exist for PCBs. As shown in the table,
concentrations were below RDLs, thus satisfying the single applicable standard.

Laboratory certificates of analyses for the 2010 soil samples are provided in Appendix D.
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6.0 SURROUNDING AREAS AND NATURAL ENVIRONMENT

The rest of the Roberts Bay abandoned mine site was also inspected, including all the borrow
areas, former adits and all regraded areas. The site was found to be very clean and in good
order (see Photos 1 to 3, Appendix F). All areas of the former mine site appeared well restored.
This was especially true of the former adit and shaft, which were so fully covered that their
precise former locations were unidentifiable. The road from Roberts Lake, at the 2010
investigation team’s landing point, to the SWMF was still in good condition, such that an all-
terrain vehicle could have been used.

Long-Term Monitoring plans for other, similarly managed INAC sites recommend monitoring the
following parameters to better understand the presence and temporal changes to wildlife and
the natural environment:

o Wildlife sightings

¢ Other evidence of recent presence of wildlife (e.g. droppings, tracks)
o Wildlife activity (e.g. nesting, migration)

e Qualitative assessment of relative numbers versus previous years

o Revegetation of disturbed areas versus previous years

Information regarding these parameters were either gathered directly, through personal
observation while on site or indirectly, through our wildlife monitor, a scientist and long-time
resident of the area, knowledgeable of local wildlife activities as well as members of the nearby
community of Cambridge Bay.

Wildlife and Human Activity

From information gathered in Cambridge Bay, it seems that the site is used for hunting and
fishing, although additional details were not well known. During the monitoring, the following
signs of wildlife were observed on site between late morning and late afternoon on August 28
and August 29, 2010:

e Caribou tracks (near the surface water at ROB-8, east of the SWMF)

e Ground squirrels (ubiquitous at site)

e Ground squirrel burrow in newly regraded Borrow Area 4 (Photo 4)

e Pacific loons (two flew over site)

¢ Swans (a family of six, south of the site)

e Wolverine tracks (on Roberts Lake beach)

e Fish trap on creek flowing into Roberts Lake, immediately south of site (likely an
environmental assessment device)

e Rabbit scat at Thermistor B

o Bald eagle (flew over site)
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¢ Ptarmigan (eight near TP10-BK3)
e Caribou scat (near TP10-BK3)
e Bear tracks (near Roberts Lake beach)

Re-establishment of Vegetation

Major site remedial work, comprised of excavation and construction activities, was completed in
the summer of 2009, approximately one year prior to the site monitoring visit. Thus it is not
surprising that there was little sign of revegetation in August 2010. Given the regional setting of
the Roberts Bay SWMF landfill and growth observed at other, similar sites in the Nunavut
region, it is reasonable to assume that it will take some time for native vegetation to become re-
established at the site.
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7.0 CONCLUSIONS AND RECOMMENDATIONS

All physical observations suggest that the SWMF is performing as designed and is containing
the enclosed waste. Although it is too early to properly assess landfill freezeback, temperature
data suggest that the facility is growing colder as expected.

Analytical results for soil samples submitted from seven test pits in the vicinity of the SWMF
landfill satisfy selected guideline criteria for PHCs, metal, PCBs an inorganics. Surface water
samples submitted from the vicinity of the SWMF landfill satisfied the selected guideline criteria
for PHCs, PCBs an inorganics. Four surface water samples (ROB-6, ROB-7, ROB-8 and ROB-
10) exceeded selected guideline criteria for As, Cd, Co, Cr, Cu and Pb. It is anticipated that
these results are background contamination related to previous remedial work conducted at the
site in 2009.

Based on observation and result of 2010 monitoring program it is recommended that:

1. Data logger on Thermistor String-B be replaced; and
2. Surface water data be used as a baseline for future monitoring conducted under the
long-term monitoring plan.
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8.0 LIMITATIONS

This report has been prepared exclusively for Indian and Northern Affairs Canada. Any other
person or entity may not rely upon the report without the express written consent from Franz
Environmental Inc. and Indian and Northern Affairs Canada.

Any use, which a third party makes of this report, or any reliance on decisions made based on it,
is the responsibility of such third parties. Franz Environmental Inc. accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions based on
this report.

Some of the information presented in this report was provided through existing documents and
interviews. Although attempts were made, whenever possible, to obtain a minimum of two
confirmatory sources of information, Franz Environmental Inc., in certain instances, has been
required to assume that the information provided is accurate.

The conclusions presented represent the best judgment of the assessors based on current
environmental standards and on the site conditions observed on August 28 and 29, 2010. Due
to the nature of the investigation and the limited data available, the assessors cannot warrant
against undiscovered environmental liabilities.

Should additional information become available, Franz Environmental Inc. requests that this
information be brought to our attention so that we may re-assess the conclusions presented
herein.

There is no warranty, expressed or implied that the work reported herein has uncovered all
potential environmental liabilities, nor does the report preclude the possibility of contamination
outside of the areas of investigation. The findings of this report were developed in a manner
consistent with a level of care and skill normally exercised by members of the environmental
science and engineering profession currently practicing under similar conditions in the area.

A potential remains for the presence of unknown, unidentified, or unforeseen surface and sub-
surface contamination. Any evidence of such potential site contamination would require
appropriate surface and sub-surface exploration and testing.

If new information is developed in future work (which may include excavations, borings, or other
studies), Franz Environmental Inc. should be requested to re-evaluate the conclusions of this
report, and to provide amendments as required.
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10.0 CLOSURE

We trust that this information satisfies your present requirements. Should you have any
questions or require additional information, please do not hesitate to contact the undersigned.

Yours truly,

Franz Environmental Inc.

hm \Q@ e

L

Tina Ranger, Dipl. Tech.
Field Assessor

Andrew Henderson, B.A.Sc., P.Eng.

Project Manager

Distribution:  Addressee (2 paper, 1 electronic)
FRANZ (2 paper)

Matthew Cyr, M.Sc.
Field Assessor
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Mike Grinnell, P.Eng.
Senior Environmental Engineer/Reviewer
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Figure A-4: Thermal monitoring data for thermistor String B (August 2009-August 2010).
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Figure A-5: Thermal monitoring data for thermistor String C (August 2000-August 2010).
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Indian and Northern Affairs Canada Table B-1 Long-term Monitoring

Surface Water Chemical Concentrations - PHCs Roberts Bay, Nunavut
Surface Water Guidelines
PARAMETER
Federal Provincial |NAC . RDL
Sample ID COME FWALL MOE PWQO’ Remedlatlson ROB 6 ROB 7 DUP 1 Duplicate Evaluation ROB 8 ROB 9 DUP 2 Duplicate Evaluation ROB 10
Date Criteria 28/08/2010 | 28/08/2010 |28/08/2010| Scenario*| RPD (%) | Value** | Acceptable | 28/08/2010 | 28/08/2010 |28/08/2010| Scenario*| RPD (%) | value**| Acceptable | 28/08/2010
BTEX & F1 Hydrocarbons (ug/L)
Benzene 370 100 370 0.4 <0.4 <0.4 <0.4 A Y <0.4 <0.4 <0.4 A Y <0.4
Toluene 2 0.8 2 0.4 <04 <0.4 <0.4 A Y <04 <0.4 <0.4 A Y <04
Ethylbenzene 90 8 90 0.4 <0.4 <0.4 <0.4 A Y <0.4 <0.4 <0.4 A Y <0.4
0-Xylene NC 40 NC 0.4 <04 <0.4 <0.4 A Y <04 <0.4 <0.4 A Y <04
p+m-Xylene NC 32 NC 0.8 <0.8 <0.8 <0.8 A Y <0.8 <0.8 <0.8 A Y <0.8
Total Xylenes NC 72 180 0.8 <0.8 <0.8 <0.8 A Y <0.8 <0.8 <0.8 A Y <0.8
F1 (C6-C10) NC NC NC 100 <100 <100 <100 A Y <100 <100 <100 A Y <100
F1 (C6-C10) - BTEX NC NC NC 100 <100 <100 <100 A Y <100 <100 <100 A Y <100
F2-F4 Hydrocarbons (mg/L)
F2 (C10-C16 Hydrocarbons) NC NC NC 0.1 <0.1 <0.1 <0.1 A Y <0.1 <0.1 <0.1 A Y <0.1
F3 (C16-C34 Hydrocarbons) NC NC NC 0.1 <0.1 <0.1 <0.1 A Y <0.1 <0.1 <0.1 A Y <0.1
F4 (C34-C50 Hydrocarbons) NC NC NC 0.1 <0.1 <0.1 <0.1 A Y <0.1 <0.1 <0.1 A Y <0.1
Reached Baseline at C50 NC NC NC Yes Yes Yes NC NC NC NC Yes Yes Yes NC NC NC NC Yes

1= CCME (2007) Summary Table, Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life (FWAL) Update 7.0.

MOE (1994) Ontario Ministry of the Environment and Energy, Water Management - Policies, Guidelines, Provincial Water Quality Objectives,
Table 2. PWQOs.

Table 1 (Appendix A), freshwater ciriteria, of the Nunavut Water Board (NWB)'s Water Licence, August 8, 2008. License No. 1BR-ROB0813
issued to Indian and Northern Affairs Canada.
* = See Quality Assurance and Quality Control section for scenario rationale.
** = Value displayed in corresponding unit.
NC = No Criteria
RDL= Reportable Detection Limit
20 = Guideline selected for Roberts Bay SWMF landfill.

20 = Exceeds selected guideline.

Franz Environmental Inc.
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Indian and Northern Affairs Canada Table B-2 Long-term Monitoring

Surface Water Chemical Concentrations - Metals Roberts Bay, Nunavut
PARAMETER Surface Water. Gyidelines
Federal Provincial INAC Lowest
Sample ID COME FWALL MOE PWQO? Rem.edi:.mson RDL ROB 6 ROB 7 DUP 1 Duplicate Evaluation ROB 8 ROB 9 DUP 2 Duplicate Evaluation® ROB 10
Date Criteria 28/08/2010 28/08/2010 | 28/08/2010 ScenarioTl RPD (%) |Value (mg/L)| Acceptable | 28/08/2010| 28/08/2010 28/08/2010| Scenario | RPD (%) |Value (mg/L)| Acceptable | 28/08/2010
Metals (mg/L - unless otherwise indicated)
Dissolved Mercury (Hg) (ug/L) 0.026 0.2%* 0.026 0.002 0.002 <0.002 <0.002 A Y 0.003 <0.002 <0.002 A Y <0.002
Dissolved Arsenic (As) 0.005 0.1 0.005 0.0002 0.0005 0.01 0.0097 C 3 Y 0.002 0.0002 <0.0002 B 0.000 Y 0.0016
Dissolved Cadmium (Cd) (ug/L) 0.008 - 0.21* 0.2 0.017 0.005 0.012 0.008 0.013 D - 0.005 Y <0.03 0.005 <0.005 B --- 0.003 Y 0.052
Dissolved Chromium (Cr)" 0.001 0.001 0.0089 0.001 <0.001 <0.001 <0.001 A Y <0.005 <0.001 <0.001 A Y <0.001
Dissolved Cobalt (Co) NC 0.0009 NC 0.0003 <0.0003 <0.0003 <0.0003 A --- --- Y <0.002 <0.0003 <0.0003 A --- --- Y 0.0003
Dissolved Copper (Cu) 0.002 - 0.004* 0.005 0.004 0.0002 0.0042 0.001 0.001 D 0.000 Y <0.001 0.001 0.0009 D 0.000 Y 0.0027
Dissolved Lead (Pb) 0.001 - 0.007* 0.005*** 0.007 0.0002 <0.0002 <0.0002 <0.0002 A --- --- Y <0.001 <0.0002 <0.0002 A --- --- Y 0.0008
Dissolved Nickel (Ni) 0.025 - 0.15* 0.025 0.15 0.0005 0.0008 0.0047 0.0049 C 4 Y <0.003 <0.0005 <0.0005 A Y 0.0019
Dissolved Zinc (Zn) 0.03 0.03 0.03 0.003 0.005 <0.003 0.004 B - 0.003 Y <0.02 <0.003 <0.003 A --- --- Y 0.01
Total Mercury (Hg) (ug/L) 0.026 0.2** 0.026 0.002 0.008 0.003 0.007 D 0.004 N 0.009 0.007 0.004 D 0.003 N 0.006
Total Arsenic (As) 0.005 0.1 0.005 0.0002 0.0023 0.05 0.043 C 15 - Y 0.005 0.0003 0.0007 D - 0.000 N 0.0022
Total Cadmium (Cd) (ug/L) 0.008 - 0.21* 0.2 0.017 0.005 0.079 0.087 0.065 C 29 N 0.05 <0.005 <0.005 A Y 0.048
Total Chromium (Cr)T 0.001 0.001 0.0089 0.001 0.003 <0.001 <0.001 A - --- Y <0.005 <0.001 <0.001 A - --- Y <0.001
Total Cobalt (Co) NC 0.0009 NC 0.0003 0.0047 0.0041 0.0033 C 22 N <0.002 <0.0003 <0.0003 A Y 0.0005
Total Copper (Cu) 0.002 - 0.004* 0.005 0.004 0.0002 0.022 0.0048 0.0038 C 23 - N 0.002 0.002 0.0017 C 16 - Y 0.0051
Total Lead (Pb) 0.001 - 0.007* 0.005*** 0.007 0.0002 0.0092 0.014 0.0087 C a7 N <0.001 <0.0002 <0.0002 A Y 0.0048
Total Nickel (Ni) 0.025 - 0.15* 0.025 0.15 0.0005 0.0045 0.01 0.0095 C 5 --- Y <0.003 0.0008 0.0007 D --- 0.000 Y 0.0032
Total Zinc (Zn) 0.03 0.03 0.03 0.003 0.017 0.021 0.015 D 0.006 N <0.02 <0.003 <0.003 A Y 0.014
Notes:

Dissolved value assumed same as total value.

1= CCME (2007) Summary Table, Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life (FWAL) Update 7.0.

2 = MOE (1994) Ontario Ministry of the Environment and Energy, Water Management - Policies, Guidelines, Provincial Water Quality Objectives, Table 2. PWQOs.

_ Table 1 (Appendix A), freshwater ciriteria, of the Nunavut Water Board (NWB)'s Water Licence, August 8, 2008. License No. 1BR-ROB0813 issued to
" Indian and Northern Affairs Canada.

* = Indicates that criterion is a function of hardness and varies per sample (for Cd, the following equation was used: 10*{0.86log[hardness] - 3.2} )
** = in a filtered water sample
*+ = |ndicates that the most stringent value was used as quality criterion where compound objective is a function alkalinity.
T = Indicates that the more stringent of the two objective values (0.0089 and 0.001 mgiL for Cr il and Cr VI, respectively) was used.
* = See Quality Assurance and Quality Control section for scenario rationale.
NC = No Criteria
RDL= Reportable Detection Limit
20 = Guideline selected for Roberts Bay SWMF landfill.
20 = Exceeds selected guideline.

Franz Environmental Inc.
Project 1697-1001 Page 2 of 4



Indian and Northern Affairs Canada Table B-3 Long-term Monitoring

Surface Water Chemical Concentrations - PCBs Roberts Bay, Nunavut
Surface Water Guidelines
PARAMETER
Federal Provincial RDL

Sample ID COME FWALL MOE PWQO? ROB 6 ROB 7 DUP 1 Duplicate Evaluation ROB 8 ROB 9 DUP 2 Duplicate Evaluation ROB 10
Date 28/08/2010 | 28/08/2010 | 28/08/2010 | Scenario’| RPD (%) |Value (mg/L)| Acceptable | 28/08/2010] 28/08/2010] 28/08/2010| Scenario’ | RPD (%) |Value (mg/L)|Acceptable] 28/08/2010
PCBs (mg/L)

Aroclor 1016 NC NC 0.00005| <0.00050 <0.00050 <0.00050 A Y <0.00050 | <0.00050 | <0.00050 A Y <0.00050
Aroclor 1221 NC NC 0.00005| <0.00050 <0.00050 <0.00050 A Y <0.00050 | <0.00050 | <0.00050 A Y <0.00050
Aroclor 1232 NC NC 0.00005| <0.00050 <0.00050 <0.00050 A Y <0.00050 | <0.00050 | <0.00050 A Y <0.00050
Aroclor 1242 NC NC 0.00005| <0.00050 <0.00050 <0.00050 A Y <0.00050 | <0.00050 | <0.00050 A Y <0.00050
Aroclor 1248 NC NC 0.00005 | <0.00050 <0.00050 <0.00050 A Y <0.00050 | <0.00050 | <0.00050 A Y <0.00050
Aroclor 1254 NC NC 0.00005 | <0.00050 <0.00050 <0.00050 A Y <0.00050 | <0.00050 | <0.00050 A Y <0.00050
Aroclor 1260 NC NC 0.00005 | <0.00050 <0.00050 <0.00050 A Y <0.00050 | <0.00050 | <0.00050 A Y <0.00050
Aroclor 1262 NC NC 0.00005 | <0.00050 <0.00050 <0.00050 A Y <0.00050 | <0.00050 | <0.00050 A Y <0.00050
Aroclor 1268 NC NC 0.00005 | <0.00050 <0.00050 <0.00050 A Y <0.00050 | <0.00050 | <0.00050 A Y <0.00050
Total PCB NC 0.000001 | 0.00005| <0.00050 <0.00050 <0.00050 A Y <0.00050 | <0.00050 | <0.00050 A Y <0.00050

Notes:

1= CCME (2007) Summary Table, Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life (FWAL) Update 7.0.

_ MOE (1994) Ontario Ministry of the Environment and Energy, Water Management - Policies, Guidelines, Provincial Water Quality Objectives, Table 2.
~ PWQOs.

* = See Quality Assurance and Quality Control section for scenario rationale.
NC = No Criteria
RDL= Reportable Detection Limit
20 = Guideline selected for Roberts Bay SWMF landfill.
20 = Exceeds selected guideline.
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Table B-4
Surface Water Chemical Concentrations - Inorganics

Indian and Northern Affairs Canada Long-term Monitoring

Roberts Bay, Nunavut

Surface Water Guidelines
PARAMETER —
Federal Provincial Lowest
Sample ID COME FWALL MOE PWQO? RDL ROB 6 ROB 7 DUP 1 Duplicate Evaluation ROB 8 ROB 9 DUP 2 Duplicate Evaluation ROB 10
Date 28/08/2010 | 28/08/2010 | 28/08/2010 |Scenario'| RPD (%) | Value™ | Acceptable |28/08/2010(28/08/2010{28/08/2010| Scenario’ | RPD (%) | Value** |Acceptable| 28/08/2010
Inorganics Units
Hardness (CaCO3) mg/L NC NC 0.5 34 20 20 C 0 Y 871 40.3 40.1 C 0 Y 582
True Colour PtCo units NC NC 2 34 20 20 C 0 Y 59 11 10 D 1.000 Y 15
Conductivity uS/cm NC NC 1 1500 950 950 C 0 Y 4000 250 250 C 0 Y 1900
pH NC NC 0 7.66 7.60 7.62 C 0 Y 7.84 7.45 7.45 C 0 Y 7.62
Total Dissolved Solids mg/L NC NC 10 1500 970 980 C 1 Y 3400 180 190 C 5 Y 1700
Total Suspended Solids mg/L NC NC 1 420 80 160 C 67 N 11 11 8 C 32 N 57
Dissolved Fluoride (F) mg/L NC NC 0.05 0.06 0.06 0.06 D 0.000 Y 0.14 0.07 0.07 D 0.000 Y 0.05
Dissolved Sulphate (SO,) mg/L NC NC 1 150 120 130 C 8 Y 230 5 5 D 0.000 Y 170
Dissolved Chloride (CI) mg/L NC NC 1 280 920 90 C 0 Y 1000 58 56 C 4 Y 380
Orthophosphate (P) mg/L NC NC 0.003 <0.003 <0.003 <0.003 A Y 0.004 0.004 0.006 D 0.002 Y <0.003
Nitrite (N) mg/L NC NC 0.003 <0.003 <0.003 <0.003 A Y <0.003 <0.003 <0.003 A Y <0.003
Nitrate (N) mg/L NC NC 0.003 1.4 <0.003 <0.003 A Y <0.003 <0.003 <0.003 A Y 3.6
Nitrate + Nitrite mg/L NC NC 0.003 1.4 <0.003 <0.003 A Y <0.003 <0.003 <0.003 A Y 3.6
Notes:
1= CCME (2007) Summary Table, Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic Life (FWAL) Update 7.0.
2= MOE (1994) Ontario Ministry of the Environment and Energy, Water Management - Policies, Guidelines, Provincial Water Quality Objectives, Table 2. PWQOs .
a = Nunavut Water Board (NWB)'s Water Licence criteria for effluent discharged from the SDMF (for Station ROB-4 only).
* = See Quality Assurance and Quality Control section for scenario rationale.
* = Value displayed in corresponding unit.
NC = No Criteria
RDL= Reportable Detection Limit
20 = Guideline selected for Roberts Bay SWMF landfill.
20 = Exceeds selected guideline.
Franz Environmental Inc.
Project 1697-1001 Page 4 of 4



Indian and Northern Affairs Canada

Table B-5

Soil Chemical Concentrations - PHCs

Long-term Monitoring
Roberts Bay, Nunavut

PARAMETER

Sample ID Federal INAC TP10-1 DUP-1 Duplicate Evaluation* TP10-2 DUP-2 Duplicate Evaluation* TP10-3 TP10-BK1 TP10-BK2 TP10-BK3 TP10-BK4

Date CCME*! CWS for PHC Remediation ROL 28/08/2010 | 28/08/2010 28/08/2010 |28/08/2010 28/08/2010 | 28/08/2010 | 28/08/2010 28/08/2010 28/08/2010
Residential/ in Soil Criteria® Scenario R(;D Value Acceptable Scenario ROPD Value Acceptable

Depth (m) parkland (<1.5mY? 010015 | 0t00.15 %) | (ugla) 010015 | 0t00.15 %) | (ug/o) 010015 | 010015 | 00015 0t00.1 0100.15

BTEX & F1 Hydrocarbons (ug/g

Benzene 31 NC 0.0095 0.0050 <0.0050 <0.0050 A Y <0.0050 <0.0050 A Y <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Toluene 75 NC 0.37 0.020 <0.020 <0.020 A Y <0.020 <0.020 A Y <0.020 <0.020 <0.020 <0.020 <0.020

Ethylbenzene 55 NC 0.082 0.010 <0.010 <0.010 A Y <0.010 <0.010 A Y <0.010 <0.010 <0.010 <0.010 <0.010

Total Xylenes 95 NC 11 0.040 <0.040 <0.040 A Y <0.040 <0.040 A Y <0.040 <0.040 <0.040 <0.040 <0.040

p+m-Xylene NC NC NC 0.040 <0.040 <0.040 A Y <0.040 <0.040 A Y <0.040 <0.040 <0.040 <0.040 <0.040

o-Xylene NC NC NC 0.020 <0.020 <0.020 A Y <0.020 <0.020 A Y <0.020 <0.020 <0.020 <0.020 <0.020

F1 (C6-C10) - BTEX NC 30 (210) 130 12 <12 <12 A Y <12 <12 A Y <12 <12 <12 <12 <12

F1 (C6-C10) NC NC NC 12 <12 <12 A Y <12 <12 A Y <12 <12 <12 <12 <12

F2-F4 Hydrocarbons (ug/g)

F2 (C10-C16 Hydrocarbons) NC 150 (150) 150 10 <10 <10 A Y <10 <10 A Y <10 <10 <10 <10 <10

F3 (C16-C34 Hydrocarbons) NC 300 (300) 400 10 <10 <10 A Y <10 <10 A Y <10 19 <10 <10 <10

F4 (C34-C50 Hydrocarbons) NC 2800 (2800) 2800 10 <10 <10 A Y <10 <10 A Y <10 <10 <10 <10 <10

Reached Baseline at C50 N/A N/A N/A N/A Yes Yes NC NC NC NC Yes Yes NC NC NC NC Yes Yes Yes Yes Yes

Notes:

1= CCME (2007), Canadian Soil Quality Guidelines, Update 7.0, Table 2. Canadian Soil Quality Guidelines, Residential / Parkland Use, coarse-grained soils.
2= CCME (2008) Canadian-Wide Standards for Petroleum Hydrocarbons in Soil - Table 1, Tier 1 levels for PHCs, Residential / Parkland Use in coarse-grained surface soils. (Brackets) Protection of Eco Soil Contact from Table 1 - Technical Supplement.
3 = Table 2 (Appendix A) of the Nunavut Water Board (N\WB)'s Water Licence, August 8, 2008. License No. 1BR-ROB0813 issued to Indian and Northern Affairs Canada.

*= See Quality Assurance and Quality Control section for scenario rationale.

N/A = Not applicable
NC = No Criteria
RDL= Reportable Detection Limit

20 = Guideline selected for Roberts Bay SWMF landfill.

20 = Exceeds selected guideline.

Franz Environmental Inc.
Project 1697-1001
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Indian and Northern Affairs Canada Table B-6 Long-term Monitoring
Soil Chemical Concentrations - Metals Roberts Bay, Nunavut

PARAMETER
Eederal

> - . - — - . - — - - - - -
Sample ID CCME: CCME Hu.man INAC Remediation | RDL TP10-1 DUP-1 Duplicate Evaluation TP10-2 DUP-2 Duplicate Evaluation TP10-3 TP10-BK1 TP10-BK2 TP10-BK3 TP10-BK4
Date . . Health Ingestion (H) R 28/08/2010 |28/08/2010 28/08/2010 (28/08/2010 28/08/2010 28/08/2010 28/08/2010 28/08/2010 28/08/2010

Residential/ - Criteria .| RPD | Value .| RPD | Value
/ Eco Soil Contact Scenario | . Acceptable Scenario | o Acceptable

Depth (m) Parkland ) 0t00.15 | 0t00.15 (%) | (ug/g) 0t00.15 | 0t0o0.15 (%) | (uglg) 0t00.15 0t00.15 0t00.15 0t00.15 0t00.15
Metals (ug/g)
Arsenic (As) 12 12H 17E 105 1 <1 1 B - 0.500 Y <1 4 B - 3.500 N <1 <1l <1 2 <1
Cadmium (Cd) 10 NC 10 0.1 <0.1 <0.1 A - - Y <0.1 <0.1 A - - Y <0.1 <0.1 <0.1 <0.1 <0.1
Chromium (Cr) 64 220H 64E 64 1 <1 25 B --- 124.500 N 6 19 C 104 - N 2 <1 <1 16 10
Cobalt (Co) 50** NC 50 1 <1 9 B - 8.500 N 3 11 D 8.000 N 1 <1l <1 7 4
Copper (Cu) 63 1100H 63E 176 5 <5 29 B --- 126.500 N <5 24 B --- [21.500 N <5 <5 <5 40 <5
Lead (Pb) 140 140H 300E 140 1 <1 5 B - 4.500 N 6 27 C 127 - N 1 <1 <1 6 3
Nickel (Ni) 50** 50E 50 1 2 15 D --- 113.000 N 7 19 C 92 - N 2 <1l <1 13 7
Zinc (Zn) 200 200E 2000 10 <10 37 B --- 132.000 N 22 69 D --- |47.000 N <10 <10 <10 35 21
Mercury (Hg) 6.6 6.6H 12E 6.6 0.05 0.07 <0.05 B - 0.045 Y 0.07 <0.05 B - 0.045 Y 0.06 0.06 0.06 0.06 <0.05
Physical Properties
Moisture (%) NC NC NC | 0.2 | 9.4 9.1 C 3 - Y 9.1 3.8 C 82 - N 9.3 18 7.4 12 8.3

Notes:
1 = CCME (2007), Canadian Soil Quality Guidelines, Update 7.0, Table 1. Canadian Soil Quality Guidelines, Residential / Parkland Use, coarse-grained soils.

2 = CCME (2007), Canadian Soil Quality Guidelines, Update 7.0, Table 2. Human health soil ingestion and Eco Soil Contact.
_ lanie Z (Appenaix A) 0T INe NUNavut Waler 5oara (INWK) S Waler LICENCE, AUgUSL 8, ZUUB. LICENSE NO. LBR-KUBUBLS ISSUEU [0 INQian anda NOrmnern Anairs
~ Canarda

* = See Quality Assurance and Quality Control section for scenario rationale.
** = CCME (2007), Canadian Soil Quality Guidelines, Update 7.0, Table 2. Interim remediation criteria for soil that have not yet been replaced by canadian soil quality guidelines.
N/A = Not applicable
NC = No Criteria
RDL= Reportable Detection Limit
20 = Guideline selected for Roberts Bay SWMF landfill.
20 = Exceeds selected guideline.

Franz Environmental Inc.
Project 1697-1001 Page 1 of 1



Indian and Northern Affairs Canada Table B-7 Long-term Monitoring

Soil Chemical Concentrations - PCBs Roberts Bay, Nunavut
PARAMETER
Federal - - - -
Sample ID RDL TP10-1 DUP-1 Duplicate Evaluation* TP10-2 DUP-2 Duplicate Evaluation* TP10-3 TP10-BK1 TP10-BK2 TP10-BK3 TP10-BK4
Date CCME? 28/08/2010 | 28/08/2010 28/08/2010 | 28/08/2010 28/08/2010 | 28/08/2010 | 28/08/2010 28/08/2010 28/08/2010
Residential/ Scenario RPD | Value Acceptable Scenario RPD | Value Acceptable
Depth (m) Parkland 0t00.15 0to0 0.15 (%) | (ug/g) 0t00.15 0to0 0.15 (%) | (ug/g) 0t00.15 0t00.15 0to0 0.15 0to0 0.15 0to0 0.15
Polychlorinated Biphenyls (ug/g)
Aroclor 1016 NC 0.01 <0.01 <0.01 A Y <0.01 <0.01 A Y <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor 1221 NC 0.01 <0.01 <0.01 A Y <0.01 <0.01 A Y <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor 1232 NC 0.01 <0.01 <0.01 A Y <0.01 <0.01 A Y <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor 1242 NC 0.01 <0.01 <0.01 A Y <0.01 <0.01 A Y <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor 1248 NC 0.01 <0.01 <0.01 A Y <0.01 <0.01 A Y <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor 1254 NC 0.01 <0.01 <0.01 A Y <0.01 <0.01 A Y <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor 1260 NC 0.01 <0.01 <0.01 A Y <0.01 <0.01 A Y <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor 1262 NC 0.01 <0.01 <0.01 A Y <0.01 <0.01 A Y <0.01 <0.01 <0.01 <0.01 <0.01
Aroclor 1268 NC 0.01 <0.01 <0.01 A Y <0.01 <0.01 A Y <0.01 <0.01 <0.01 <0.01 <0.01
Total Aroclor 1.3 0.01 <0.01 <0.01 A Y <0.01 <0.01 A Y <0.01 <0.01 <0.01 <0.01 <0.01

Notes:
1= CCME (2007), Canadian Soil Quality Guidelines, Update 7.0, Table 1. Canadian Soil Quality Guidelines, Residential / Parkland Use, coarse-grained soils.
*= See Quality Assurance and Quality Control section for scenario rationale.
NC = No Criteria
RDL= Reportable Detection Limit
20 = Exceeds selected guideline.

Franz Environmental Inc.
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Indian and Northern Affairs Canada
Project 1697-1001

Long-term Monitoring
Roberts Bay, Nunavut

Table B-8: Thermistor Annual Maintenance Report

Contractor name: Franz Environmental Inc.

Inspection date: 2010-08-28

Prepared by: Matthew D. Cyr

Thermistor Information

Thermistor Number String-A site 1 String-B site 2 String-C site 3
Install date 2009 2009 2009
Location Roberts Bay (SWMF) Roberts Bay (SWMF) Roberts Bay (SWMF)
Inclination Vertical Vertical Vertical
Cable length (m) N/A N/A N/A
Cable length (m) above ground 25 3.3 3.1
No. of beads* 9 11 9
Bead type 44007 44007 44007
Coordinates (m) N:7563819 N:7563800 N:7563790
E: 435359 E: 435351 E: 435349
Elevation: casing top (masl) 71.80 71.29 69.53
Elevation: bottom bore (masl) 66.67 65.76 65.11
Serial no. 07060503 07060501 07060500

Logger model

Lakewood Systems Ultralogger (RX-16, Revision JC)

*determined indirectly from thermistor logger data.

Thermistor inspection

Thermistor Number

String-A site 1

String-B site 2

String-C site 3

Casing Good condition Good condition Good condition
Cover Good condition Good condition Good condition
. Faulty on channels 3-7 »
Data logger Good condition 89 Good condition
Cable Good condition Good condition Good condition
Beads Operational Operational* Operational
Battery installation date N/A N/A N/A
Battery change date (recommended) 2012 2012 2012
Main battery (V) 11.34 11.34 11.34
Aux battery (V) 13.50 13.50 13.26

*based on reasonable resistance values obtained manually on Aug 28, 2010.

Observations and proposed maintenance

- New locks were installed on all three thermistor casings: Guard, 40 mm universal-key padlocks, No. 834 (key

number 102).

- Lakewood recommends replacing logger batteries every three years (although they may last up to five years, at
voltages as low as 10 V). It is presumed that batteries were installed around the time of installation (summer 2009)
and it is on this basis that battery replacement be performed in 2012, the third year of the Roberts Bay long-term

monitoring program.

- A Lakewood resistance meter and switchbox were employed to compare manual (taken directly from thermistor
beads) and logged readings. It was determined that the beads were functioning correctly, but that the data logger on

Franz Environmental Inc.
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Indian and Northern Affairs Canada Long-term Monitoring
Project 1697-1001 Roberts Bay, Nunavut

String-B was malfunctioning. This logger requires replacement during the next site visit.

- Additional diagnostic and repair equipment may also be brought to the site (e.g. multimeter, soldering kit, shrink
wrap, etc) although repairing the thermistor sting or beads is typically not feasible without complete replacement of
the thermistor in order to maintain calibration. However, current technical problems seem to be only with the data
logger.

Table B-9: Manual Thermistor Readings and Presumed Bead Elevations

Analog Elevation Depth Thermistor Temperature (°C)
Channel | (masl) | (mbgs) | R(Ohms) | yianyal | Logged | Difference
1 70.5 0 11495 7.0316 7.1444 0.1
2 70.17 0.33 11703 6.6666 6.7468 0.1
3 69.67 0.83 11967 6.2138 6.2022 0.0
< 4 69.17 1.33 13089 4.4070 4.5103 0.1
gﬁ 5 68.67 1.83 14247 2.7164 2.7967 0.1
%/)E 6 68.17 2.33 15409 1.1683 1.2109 0.0
7 67.67 2.83 16483 -0.1502 | -0.1205 0.0
8 67.17 3.33 16922 -0.6616 | -0.6898 0.0
9 66.67 3.83 17514 -1.3283 | -1.2691 0.1
maximum -- -- 0.1
1 70.76 -0.5 10438 9.0091 9.2513 0.2
2 70.26 0 10913 8.0938 7.9761 0.1
3 69.76 0.14 11666 6.7310 3.4518
4 69.26 0.64 12117 5.9614 3.4518
- 5 68.76 1.14 13150 4.3138 3.4718
é"’ 6 68.26 1.64 14432 2.4606 3.4518
% 7 67.76 2.14 15899 0.5544 3.4718
8 | 6726 2.64 16648 | -0.3442 | -0.2728
9 66.76 3.14 17230 -1.0117 3.5692
10 66.26 3.64 17622 -1.4472 | -1.4688 0.0
11 65.76 4.14 17989 -1.8452 -1.846 0.0
maximum -- -- 4.6
1 69.11 -0.5 10438 9.0091 9.7439 0.7
2 68.61 0 10815 8.2789 8.3903 0.1
3 68.11 0.09 11777 6.5385 6.6668 0.1
O 4 67.61 0.59 12358 5.5633 5.673 0.1
é"s 5 67.11 1.09 13577 3.6748 3.7565 0.1
"(% 6 66.61 1.59 14989 1.7123 1.7942 0.1
7 66.11 2.09 16325 0.0376 0.1 0.1
8 65.61 2.59 17026 -0.7806 | -0.7382 0.0
9 65.11 3.09 17642 -1.4691 -1.4483 0.0
maximum -- -- 0.7

Green: established elevation of landfill surface (from as-built drawings).
Grey: established elevation of borehole bottom (from as-built drawings).
Red: large values represent corrupted data logger channels.
Yellow: large value likely due to surface air temperature fluctuations over measurement period.
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Surface Water Sample and Test Pit Logs
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Project #: Surface Water Log Franz Personnel:
Project Name: ( . I P Weather:
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Sample Information
Name of Area: (o wd Mt Sector:
Date of Sampling: U Ipay: L% [Month:  ©R Year:
Sample ID:
Coordinates of Sample Location GPS.umt: ; = e WP #
Easting: [ {7 10, g1 Northing:
Sampling Equipment: wiob™ 3. SO
Photo: ( Yes) No
Measured Data
Sample Depth (m):
Field Chemistry Sample Analysis YIN
Name and # unit: Readings *
1 L& e il
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1 G0 PCB Total lf{— 4
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(*) Field Chemistry Readings sﬁbu[d he taken every-30-seconds-until parameters stabilize
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Project #: 'lll_"P[ } - lool

Surface Water Log

Franz Personnel:

Project Name: (| (. {. (3 n . Weather:
AU Wiy i o ( -
) Kob4- Dup>
Sample Information
Name of Area: Sector:
Date of Sampling: Day: Z 9 [Month: O8] Year: 7/o(0
Sample ID:
o \ [ e ._.",)‘ i
Coordinates of Sample Location GPS.unlt. NG 10 25 we #j
Easting: WJoole” a3, 351 Northing:
. ) NV
Sampling Equipment: !
pling Equip ¢ .
Photo: [YES) No
\Measured Data
Sample Depth (m):
Field Chemistry Sample Analysis YIN
Name and # unit: Readings *
1 3.4l -
> T _— e = =
. 3 q. 4o
|pH: 4 § Y (e t/\f/r/év
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6
1 .35 PCB Total {
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(*) Field Chemistry Readings should be taken every 30 seconds until parameters stabilize
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Project #: Surface Water Log Franz Personnel:
Project Name: Ik, ) ) Weather:
J % - NN DLl
\\m) (o
Sample Information )
Name of Area: Sector:
Date of Sampling: Day: AR [Month; ©Y Year. |
Sample ID:
Coordinates of Sample Location GPS_ ik WP #
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Sampling Equipment:
—
Photo: Yes) ) No
Measured Data
Sample Depth (m):
Field Chemistry Sample Analysis YIN
Name and # unit: Readings *
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APPENDIX D

Laboratory Reports and Chain of Custody Forms



Driven by service and Science

Ma;(Aa‘l:n

Attention: TINA RANGER

FRANZ ENVIRONMENTAL INC.
329 CHURCHILL AVE NORTH

SUITE 2000
OTTAWA, ON

CANADA K1Z5B8

MAXXAM JOB #: B078493
Received: 2010/08/30, 12:40

Sample Matrix: Soil
# Samples Received: 9

www.maxxamanalytics.com

Your Project #: 1697-1001
Site: ROBERT'S BAY
Your C.O.C. #: A019581

Report Date: 2010/09/10

This report supersedes all previous reports with the same Maxxam job number

CERTIFICATE OF ANALYSIS

Date Date

Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Boron (Hot Water Soluble) 4 2010/09/04 2010/09/04 AB SOP-00042 EPA 200.7
Boron (Hot Water Soluble) 4 2010/09/07 2010/09/07 AB SOP-00042 EPA 200.7
Boron (Hot Water Soluble) 1 2010/09/08 2010/09/08 AB SOP-00042 EPA 200.7
BTEX/F1 by HS GC/MS (MeOH extract) 4 2010/08/31 2010/09/03 CAL SOP-00190 EPA 8260C/CCME
BTEX/F1 by HS GC/MS (MeOH extract) 4 2010/08/31 2010/09/04 CAL SOP-00190 EPA 8260C/CCME
BTEX/F1 by HS GC/MS (MeOH extract) 1 2010/08/31 2010/09/05 CAL SOP-00190 EPA 8260C/CCME
Hexavalent Chromium 8 2010/09/01 2010/09/01 CAL SOP-00056 SM 3500-Cr B
Hexavalent Chromium 1 2010/09/07 2010/09/07 CAL SOP-00056 SM 3500-Cr B
CCME Hydrocarbons (F2-F4 in soil) 6 2010/08/31 2010/09/03 CAL SOP-00086 CCME PHC-CWS

AB WI-00016
CCME Hydrocarbons (F2-F4 in soil) 2 2010/08/31 2010/09/07 CAL SOP-00086 CCME PHC-CWS

AB WI-00016
CCME Hydrocarbons (F2-F4 in soil) 1 2010/09/02 2010/09/04 CAL SOP-00086 CCME PHC-CWS

AB WI-00016
Elements by ICPMS - Soils 8 2010/09/02 2010/09/05 AB SOP-00043 EPA 200.8
Elements by ICPMS - Soils 1 2010/09/05 2010/09/05 AB SOP-00043 EPA 200.8
Moisture 8 N/A 2010/09/01 CAL SOP-00023 McKeague MSSMA 2.411
Moisture 1 N/A 2010/09/03 CAL SOP-00023 McKeague MSSMA 2.411
Polychlorinated Biphenyls 8 2010/08/31 2010/09/02 CAL SOP-00149 EPA 3550B, EPA 8082A
Polychlorinated Biphenyls 1 2010/08/31 2010/09/07 CAL SOP-00149 EPA 3550B, EPA 8082A

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
* Results relate only to the items tested.

Encryption Key

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

LISA MCMANES, Sample Reception Supervisor
Email: lisa.mcmanes@maxxamanalytics.com
Phone# (403) 291-3077

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

Total cover pages: 1

Maxxam Analytics International Corporation o/a Maxxam Analytics Calgary: 2021 - 41st Avenue N.E. T2E 6P2 Telephone(403) 291-3077 Fax(403) 291-9468
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PDrrivert by service and Scierice

Maxxam Job #:. B078493
Report Date: 2010/09/10

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001
Site Reference: ROBERT'S BAY
Sampler Initials: TR

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam |ID W60488 W60492 W60493 W60494
Sampling Date 2010/08/28 2010/08/28 2010/08/28 |2010/08/28
Coc# A019581 A019581 A019581 A019581

Units TP10-1 @ 0-0.15M |TP10-2 @ 0-0.15M | TP10-3 @ |[TP10-BK1 RDL QC Batch

0-0.15M @ 0-0.15M

Physical Properties
Moisture % | 15 5.4 9.6 14 0.3 4227454
Ext. Pet. Hydrocarbon
F2 (C10-C16 Hydrocarbons) mg/kg <10 <10 <10 <10 10 4229474
F3 (C16-C34 Hydrocarbons) mg/kg <10 <10 <10 19 10 4229474
F4 (C34-C50 Hydrocarbons) mg/kg <10 <10 <10 <10 10 4229474
Reached Baseline at C50 mg/kg YES YES YES YES 4229474
Surrogate Recovery (%)
O-TERPHENYL (sur.) % | 98 97 99 100 4229474
Volatiles
Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 4234651
Toluene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 4234651
Ethylbenzene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 4234651
Xylenes (Total) mg/kg <0.040 <0.040 <0.040 <0.040 0.040 4234651
m & p-Xylene mg/kg <0.040 <0.040 <0.040 <0.040 0.040 4234651
0-Xylene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 4234651
F1 (C6-C10) - BTEX mg/kg <12 <12 <12 <12 12 4234651
(C6-C10) mg/kg <12 <12 <12 <12 12 4234651
Surrogate Recovery (%)
4-BROMOFLUOROBENZENE (sur.) % 116 103 104 102 4234651
D10-ETHYLBENZENE (sur.) % 82 97 97 97 4234651
D4-1,2-DICHLOROETHANE (sur.) % 116 111 110 112 4234651
D8-TOLUENE (sur.) % 91 108 107 107 4234651

RDL = Reportable Detection Limit
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PDrrivert by service and Scierice

Maxxam Job #:. B078493
Report Date: 2010/09/10

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001
Site Reference: ROBERT'S BAY
Sampler Initials: TR

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam |ID W60495 W60496 W60497 W60500 W60507
Sampling Date 2010/08/28 |2010/08/28 |2010/08/28 |2010/08/28 2010/08/28
Coc# A019581 A019581 A019581 A019581 A019581

Units TP10-BK2 |TP10-BK3 | DUP-1 @ DUP-2 @ | QCBatch |TP10-BK4 RDL QC Batch

@ 0-0.15M | @ 0-0.15M | 0-0.15M 0-0.15M

Physical Properties
Moisture % 6.8 [ 13 15 6.4 | 4227454 4.8 0.3 | 4233517
Ext. Pet. Hydrocarbon
F2 (C10-C16 Hydrocarbons) mg/kg <10 <10 <10 <10 4229474 <10 10 4233247
F3 (C16-C34 Hydrocarbons) mg/kg <10 <10 <10 <10 4229474 <10 10 4233247
F4 (C34-C50 Hydrocarbons) mg/kg <10 <10 <10 <10 4229474 <10 10 4233247
Reached Baseline at C50 mg/kg YES YES YES YES 4229474 YES 4233247
Surrogate Recovery (%)
O-TERPHENYL (sur.) % 102 | 99 102 101 | 4229474 88 | 4233247
Volatiles
Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 4234651 <0.0050 0.0050 4237050
Toluene mg/kg <0.020 <0.020 <0.020 <0.020 4234651 <0.020 0.020 4237050
Ethylbenzene mg/kg <0.010 <0.010 <0.010 <0.010 4234651 <0.010 0.010 4237050
Xylenes (Total) mg/kg <0.040 <0.040 <0.040 <0.040 4234651 <0.040 0.040 4237050
m & p-Xylene mg/kg <0.040 <0.040 <0.040 <0.040 4234651 <0.040 0.040 4237050
0-Xylene mg/kg <0.020 <0.020 <0.020 <0.020 4234651 <0.020 0.020 4237050
F1 (C6-C10) - BTEX mg/kg <12 <12 <12 <12 4234651 <12 12 4237050
(C6-C10) mg/kg <12 <12 <12 <12 4234651 <12 12 4237050
Surrogate Recovery (%)
4-BROMOFLUOROBENZENE (sur.) % 117 104 103 104 4234651 111 4237050
D10-ETHYLBENZENE (sur.) % 81 96 96 96 4234651 111 4237050
D4-1,2-DICHLOROETHANE (sur.) % 116 111 113 113 4234651 98 4237050
D8-TOLUENE (sur.) % 90 106 106 106 4234651 93 4237050

RDL = Reportable Detection Limit
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£ AAarmalytics

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Maxxam Job #: BO78493 Client Project #: 1697-1001
Report Date: 2010/09/10 Site Reference: ROBERT'S BAY
Sampler Initials: TR
REGULATED METALS (CCME/AT1)

Maxxam ID W60488 W60492 W60493 W60494 W60495
Sampling Date 2010/08/28 |2010/08/28 2010/08/28 2010/08/28 2010/08/28
COC# A019581 A019581 A019581 A019581 A019581

Units | TP10-1@ | TP10-2 @ |RDL [ TP10-3@ |RDL [TP10-BK1l [QC Batch | TP10-BK2 |RDL [QC Batch

0-0.15M 0-0.15M 0-0.15M @ 0-0.15M @ 0-0.15M

Elements
Soluble (Hot water) Boron (B) [ mg/kg <0.1 <0.1 0.1 <0.1 0.1 <0.1 4237176 <0.1 0.1 4240896
Hex. Chromium (Cr 6+) mg/kg <0.75(1) <0.75@2 |0.75 <0.15 0.15 <0.75@2) | 4226314 <0.75@ |0.75 | 4226314
Total Antimony (Sb) mg/kg <1 <1 1 <1 1 <1 4233725 <1 1 4233725
Total Arsenic (As) mg/kg <1 <1 1 <1 1 <1 4233725 <1 1 4233725
Total Barium (Ba) mg/kg <10 31 10 14 10 <10 4233725 <10 10 4233725
Total Beryllium (Be) mg/kg <0.4 <0.4 0.4 <0.4 0.4 <0.4 4233725 <0.4 0.4 | 4233725
Total Cadmium (Cd) mg/kg <0.1 <0.1 0.1 <0.1 0.1 <0.1 4233725 <0.1 0.1 | 4233725
Total Chromium (Cr) mg/kg <1 6 1 2 1 <1 4233725 <1 1 4233725
Total Cobalt (Co) mg/kg <1 3 1 1 1 <1 4233725 <1 1 4233725
Total Copper (Cu) mg/kg <5 <5 5 <5 5 <5 4233725 <5 5 4233725
Total Lead (Pb) mg/kg <1 6 1 1 1 <1 4233725 <1 1 4233725
Total Mercury (Hg) mg/kg 0.07 0.07 0.05 0.06 0.05 0.06 4233725 0.06 0.05 | 4233725
Total Molybdenum (Mo) mg/kg <0.4 <0.4 0.4 <0.4 0.4 <0.4 4233725 <0.4 0.4 | 4233725
Total Nickel (Ni) mg/kg 2 7 1 2 1 <1 4233725 <1 1 4233725
Total Selenium (Se) mg/kg <0.5 <0.5 0.5 <0.5 0.5 <0.5 4233725 <0.5 0.5 [ 4233725
Total Silver (Ag) mg/kg <1 <1 1 <1 1 <1 4233725 <1 1 4233725
Total Thallium (TI) mg/kg <0.3 <0.3 0.3 <0.3 0.3 <0.3 4233725 <0.3 0.3 | 4233725
Total Tin (Sn) mg/kg <1 <1 1 <1 1 <1 4233725 <1 1 4233725
Total Uranium (U) mg/kg <1 <1 1 <1 1 <1 4233725 <1 1 4233725
Total Vanadium (V) mg/kg <1 7 1 2 1 <1 4233725 <1 1 4233725
Total Zinc (Zn) mg/kg <10 22 10 <10 10 <10 4233725 <10 10 4233725

RDL = Reportable Detection Limit
(1) - Detection limits raised due to matrix interference.
(2) - Detection limits raised due to matrix interference
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£ AAarmalytics

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Maxxam Job #: BO78493 Client Project #: 1697-1001
Report Date: 2010/09/10 Site Reference: ROBERT'S BAY
Sampler Initials: TR
REGULATED METALS (CCME/AT1)

Maxxam ID W60496 W60497 W60500 W60507
Sampling Date 2010/08/28 |2010/08/28 2010/08/28 2010/08/28
COC# A019581 A019581 A019581 A019581

Units | TP10-BK3 | DUP-1 @ RDL DUP-2 @ RDL [QC Batch |TP10-BK4 | RDL [QC Batch

@ 0-0.15M 0-0.15M 0-0.15M

Elements
Soluble (Hot water) Boron (B) | mg/kg 0.2 0.2 0.1 <0.1 0.1 4240896 <0.1 0.1 4243204
Hex. Chromium (Cr 6+) mg/kg <0.75(1) <0.75(1) 0.75 <0.30(1) 0.30 4226314 <0.15 0.15 4240798
Total Antimony (Sb) mg/kg <1 <1 1 <1 1 4233725 <1 1 4237582
Total Arsenic (As) mg/kg 2 1 1 4 1 4233725 <1 1 4237582
Total Barium (Ba) mg/kg 41 71 10 160 10 4233725 24 10 4237582
Total Beryllium (Be) mg/kg <0.4 <0.4 0.4 <0.4 0.4 4233725 <0.4 0.4 4237582
Total Cadmium (Cd) mg/kg <0.1 <0.1 0.1 <0.1 0.1 4233725 <0.1 0.1 4237582
Total Chromium (Cr) mg/kg 16 25 1 19 1 4233725 10 1 4237582
Total Cobalt (Co) mg/kg 7 9 1 11 1 4233725 4 1 4237582
Total Copper (Cu) mg/kg 40 29 5 24 5 4233725 <5 5 4237582
Total Lead (Pb) mg/kg 6 5 1 27 1 4233725 3 1 4237582
Total Mercury (Hg) mg/kg 0.06 <0.05 0.05 <0.05 0.05 4233725 <0.05 0.05 4237582
Total Molybdenum (Mo) mg/kg <0.4 <0.4 0.4 <0.4 0.4 4233725 <0.4 0.4 4237582
Total Nickel (Ni) mg/kg 13 15 1 19 1 4233725 7 1 4237582
Total Selenium (Se) mg/kg <0.5 <0.5 0.5 <0.5 0.5 4233725 <0.5 0.5 4237582
Total Silver (Ag) mg/kg <1 <1 1 <1 1 4233725 <1 1 4237582
Total Thallium (TI) mg/kg <0.3 <0.3 0.3 <0.3 0.3 4233725 <0.3 0.3 4237582
Total Tin (Sn) mg/kg <1 <1 1 <1 1 4233725 <1 1 4237582
Total Uranium (U) mg/kg 2 <1 1 <1 1 4233725 <1 1 4237582
Total Vanadium (V) mg/kg 29 43 1 62 1 4233725 34 1 4237582
Total Zinc (Zn) mg/kg 35 37 10 69 10 4233725 21 10 4237582

RDL = Reportable Detection Limit
(1) - Detection limits raised due to matrix interference
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Maxxam Job #:. B078493
Report Date: 2010/09/10

POLYCHLORINATED BIPHENYLS BY GC-ECD (SOIL)

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001
Site Reference: ROBERT'S BAY

Sampler Initials: TR

Maxxam ID W60488 W60492 W60493 W60494
Sampling Date 2010/08/28 2010/08/28 2010/08/28 2010/08/28
COCH# A019581 A019581 A019581 A019581
Units TP10-1 @ 0-0.15M |TP10-2 @ 0-0.15M |TP10-3 @ 0-0.15M |TP10- BK1 RDL QC Batch
@ 0-0.15M
Polychlorinated Biphenyls
Aroclor 1016 mg/kg <0.010 <0.010 <0.010 <0.010 0.010 4230338
Aroclor 1221 mg/kg <0.010 <0.010 <0.010 <0.010 0.010 4230338
Aroclor 1232 mg/kg <0.010 <0.010 <0.010 <0.010 0.010 4230338
Aroclor 1242 mg/kg <0.010 <0.010 <0.010 <0.010 0.010 4230338
Aroclor 1248 mg/kg <0.010 <0.010 <0.010 <0.010 0.010 4230338
Aroclor 1254 mg/kg <0.010 <0.010 <0.010 <0.010 0.010 4230338
Aroclor 1260 mg/kg <0.010 <0.010 <0.010 <0.010 0.010 4230338
Aroclor 1262 mg/kg <0.010 <0.010 <0.010 <0.010 0.010 4230338
Aroclor 1268 mg/kg <0.010 <0.010 <0.010 <0.010 0.010 4230338
Total Aroclors mg/kg <0.010 <0.010 <0.010 <0.010 0.010 4230338
Surrogate Recovery (%)
NONACHLOROBIPHENYL (sur.) | % | 63 | 72 | 75 76 | | 4230338
Maxxam ID W60495 W60496 W60497 W60500 W60507
Sampling Date 2010/08/28 |2010/08/28 |2010/08/28 |2010/08/28 2010/08/28
COCH# A019581 | A019581 | A019581 | A019581 A019581
Units TP10-BK2 |TP10-BK3 | DUP-1@ | DUP-2@ | QC Batch |TP10-BK4 RDL QC Batch
@ 0-0.15M |@ 0-0.15M | 0-0.15M 0-0.15M
Polychlorinated Biphenyls
Aroclor 1016 mg/kg <0.010 <0.010 <0.010 <0.010 4230338 <0.010 0.010 4233986
Aroclor 1221 mg/kg <0.010 <0.010 <0.010 <0.010 4230338 <0.010 0.010 4233986
Aroclor 1232 mg/kg <0.010 <0.010 <0.010 <0.010 4230338 <0.010 0.010 4233986
Aroclor 1242 mg/kg <0.010 <0.010 <0.010 <0.010 4230338 <0.010 0.010 4233986
Aroclor 1248 mg/kg <0.010 <0.010 <0.010 <0.010 4230338 <0.010 0.010 4233986
Aroclor 1254 mg/kg <0.010 <0.010 <0.010 <0.010 4230338 <0.010 0.010 4233986
Aroclor 1260 mg/kg <0.010 <0.010 <0.010 <0.010 4230338 <0.010 0.010 4233986
Aroclor 1262 mg/kg <0.010 <0.010 <0.010 <0.010 4230338 <0.010 0.010 4233986
Aroclor 1268 mg/kg <0.010 <0.010 <0.010 <0.010 4230338 <0.010 0.010 4233986
Total Aroclors mg/kg <0.010 <0.010 <0.010 <0.010 4230338 <0.010 0.010 4233986
Surrogate Recovery (%)
NONACHLOROBIPHENYL (sur.) | % 65 [ 67 | 78 | 78 | 4230338 | 80 | 4233986

RDL = Reportable Detection Limit
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Maxxam Job #: BO78493
Report Date: 2010/09/10

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001

Site Reference: ROBERT'S BAY
Sampler Initials: TR

| Package 1 | 4.0°C |
Each temperature is the average of up to three cooler temperatures taken at receipt

REGULATED METALS (CCME/AT1) Comments

Sample  W60492-01 Boron (Hot Water Soluble): Due to the sample matrix, sample required dilution. Detection limit was adjusted accordingly
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Maxxam Job #:. B078493
Report Date: 2010/09/10

QUALITY ASSURANCE REPORT

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001

Site Reference: ROBERT'S BAY
Sampler Initials: TR

Matrix Spike Spiked Blank Method Blank RPD QC Standard
QC Batch _[Parameter Date % Recovery |QC Limits | % Recovery [QC Limits Value Units Value (%) | QCLimits | %Recovery [OQC Limits
4226314 [Hex. Chromium (Cr 6+) 2010/09/01 92 75-125 92 90-110 <0.15 mg/kg NC 35
4227454 [Moisture 2010/09/01 11.0 20
4229474 |O-TERPHENYL (sur.) 2010/09/07 95 50 - 130 88 50 - 130 90 %
4229474  [F2 (C10-C16 Hydrocarbons) 2010/09/07 NC 50 - 130 92 80-120 <10 mg/kg 49.7 50
4229474  [F3(C16-C34 Hydrocarbons) 2010/09/07 NC 50 - 130 89 80-120 <10 mg/kg 36.0 50
4229474  [F4 (C34-C50 Hydrocarbons) 2010/09/07 90 50 - 130 86 80-120 <10 mg/kg 18.8 50
4230338 [NONACHLOROBIPHENYL (sur.) 2010/09/02 59 30-130 81 30-130 64 %
4230338 [Aroclor 1260 2010/09/02 77 30-130 94 30-130 <0.010 mg/kg NC 50
4230338 [Aroclor 1016 2010/09/02 <0.010 mg/kg NC 50
4230338 [Aroclor 1221 2010/09/02 <0.010 mg/kg NC 50
4230338 [Aroclor 1232 2010/09/02 <0.010 mg/kg NC 50
4230338 [Aroclor 1242 2010/09/02 <0.010 mg/kg NC 50
4230338 [Aroclor 1248 2010/09/02 <0.010 mg/kg NC 50
4230338 [Aroclor 1254 2010/09/02 <0.010 mg/kg NC 50
4230338 [Aroclor 1262 2010/09/02 <0.010 mg/kg NC 50
4230338 [Aroclor 1268 2010/09/02 <0.010 mg/kg NC 50
4230338 [Total Aroclors 2010/09/02 <0.010 mg/kg NC 50
4233247 |O-TERPHENYL (sur.) 2010/09/03 85 50 - 130 81 50 - 130 82 %
4233247 [F2(C10-C16 Hydrocarbons) 2010/09/04 90 50 - 130 88 80-120 <10 mg/kg NC 50
4233247 [F3(C16-C34 Hydrocarbons) 2010/09/04 92 50 - 130 90 80-120 <10 mg/kg NC 50
4233247 [F4 (C34-C50 Hydrocarbons) 2010/09/04 89 50 - 130 88 80-120 <10 mg/kg NC 50
4233517 [Moisture 2010/09/03 6.8 20
4233725 _ [Total Antimony (Sbh) 2010/09/03 114 75-125 108 75-125 <1 mg/kg NC 35
4233725 [Total Arsenic (As) 2010/09/03 98 75-125 96 75-125 <1 mg/kg NC 35 90 50 - 150
4233725 [Total Barium (Ba) 2010/09/03 NC 75-125 100 75-125 <10 mg/kg 12.4 35 109 69 -131
4233725 _ [Total Beryllium (Be) 2010/09/03 124 75-125 113 75-125 <0.4 mg/kg NC 35
4233725 [Total Cadmium (Cd) 2010/09/03 99 75-125 101 75-125 <0.1 mg/kg NC 35
4233725 _ [Total Chromium (Cr) 2010/09/03 113 75-125 100 75-125 <1 mg/kg NC 35 101 41-159
4233725 [Total Cobalt (Co) 2010/09/03 114 75-125 107 75-125 <1 mg/kg NC 35 97 75-125
4233725 [Total Copper (Cu) 2010/09/03 97 75-125 101 75-125 <5 mg/kg NC 35 84 72-127
4233725 [Total Lead (Pb) 2010/09/03 92 75-125 98 75-125 <1 mg/kg NC 35 95 54 - 146
4233725 [Total Molybdenum (Mo) 2010/09/03 117 75-125 101 75-125 <0.4 mg/kg NC 35
4233725 [Total Nickel (Ni) 2010/09/03 101 75-125 99 75-125 <1 mg/kg 14.0 35 97 61-139
4233725 [Total Selenium (Se) 2010/09/03 87 75-125 95 75-125 <0.5 mg/kg NC 35
4233725 [Total Silver (Ag) 2010/09/03 88 75-125 92 75-125 <1 mg/kg NC 35
4233725 _ [Total Thallium (TI) 2010/09/03 92 75-125 96 75-125 <0.3 mg/kg NC 35
4233725 [Total Tin (Sn) 2010/09/03 104 75-125 100 75-125 <1 mg/kg NC 35
4233725 [Total Uranium (U) 2010/09/03 100 75-125 90 75-125 <1 mg/kg NC 35
4233725 [Total Vanadium (V) 2010/09/03 117 75-125 102 75-125 <1 mg/kg NC 35 109 50 - 150
4233725 _ [Total Zinc (Zn) 2010/09/03 NC 75-125 99 75-125 <10 mg/kg NC 35 75 72-128
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Maxxam Job #:. B078493
Report Date: 2010/09/10

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001
Site Reference: ROBERT'S BAY
Sampler Initials: TR

QUALITY ASSURANCE REPORT

Matrix Spike Spiked Blank Method Blank RPD QC Standard
QC Batch _[Parameter Date % Recovery |QC Limits | % Recovery [QC Limits Value Units Value (%) | QCLimits | %Recovery [OQC Limits
4233725 _ [Total Mercury (Hg) 2010/09/03 101 80 - 120 <0.05 mg/kg NC 35 77 75-125
4233986 [NONACHLOROBIPHENYL (sur.) 2010/09/07 99 30-130 71 30-130 76 %
4233986 [Aroclor 1260 2010/09/07 NC 30-130 87 30-130 <0.010 mg/kg NC 50
4233986 [Aroclor 1016 2010/09/07 <0.010 mg/kg NC 50
4233986 [Aroclor 1221 2010/09/07 <0.010 mg/kg NC 50
4233986 [Aroclor 1232 2010/09/07 <0.010 mg/kg NC 50
4233986 [Aroclor 1242 2010/09/07 <0.010 mg/kg NC 50
4233986 [Aroclor 1248 2010/09/07 <0.010 mg/kg NC 50
4233986 [Aroclor 1254 2010/09/07 <0.010 mg/kg NC 50
4233986 [Aroclor 1262 2010/09/07 <0.010 mg/kg NC 50
4233986 [Aroclor 1268 2010/09/07 <0.010 mg/kg NC 50
4233986  [Total Aroclors 2010/09/07 <0.010 mg/kg NC 50
4234651  [4-BROMOFLUOROBENZENE (sur.) 2010/09/03 112 60 - 140 110 60 - 140 104 %
4234651 [D10-ETHYLBENZENE (sur.) 2010/09/03 91 30-130 91 30-130 96 %
4234651  [D4-1,2-DICHLOROETHANE (sur.) 2010/09/03 120 60 - 140 119 60 - 140 109 %
4234651 [D8-TOLUENE (sur.) 2010/09/03 101 60 - 140 101 60 - 140 106 %
4234651 [Benzene 2010/09/04 117 60 - 140 125 60 - 140 <0.0050 | mg/kg NC 50
4234651  [Toluene 2010/09/04 108 60 - 140 116 60 - 140 <0.020 mg/kg NC 50
4234651 [Ethylbenzene 2010/09/04 104 60 - 140 112 60 - 140 <0.010 mg/kg NC 50
4234651 [m & p-Xylene 2010/09/04 104 60 - 140 112 60 - 140 <0.040 mg/kg NC 50
4234651  [o-Xylene 2010/09/04 101 60 - 140 109 60 - 140 <0.020 mg/kg NC 50
4234651  [(C6-C10) 2010/09/04 77 60 - 140 90 60 - 140 <12 mg/kg NC 50
4234651  [Xylenes (Total) 2010/09/04 <0.040 mg/kg NC 50
4234651 [F1 (C6-C10) - BTEX 2010/09/04 <12 mg/kg NC 50
4237050  [4-BROMOFLUOROBENZENE (sur.) 2010/09/05 106 60 - 140 116 60 - 140 100 %
4237050 [D10-ETHYLBENZENE (sur.) 2010/09/05 81 30-130 121 30-130 80 %
4237050  [D4-1,2-DICHLOROETHANE (sur.) 2010/09/05 91 60 - 140 100 60 - 140 83 %
4237050 [D8-TOLUENE (sur.) 2010/09/05 104 60 - 140 93 60 - 140 100 %
4237050  [Benzene 2010/09/05 110 60 - 140 119 60 - 140 <0.0050 | mg/kg NC 50
4237050  [Toluene 2010/09/05 115 60 - 140 124 60 - 140 <0.020 mg/kg NC 50
4237050 [Ethylbenzene 2010/09/05 121 60 - 140 133 60 - 140 <0.010 mg/kg NC 50
4237050 [m & p-Xylene 2010/09/05 139 60 - 140 139 60 - 140 <0.040 mg/kg NC 50
4237050 [o-Xylene 2010/09/05 126 60 - 140 138 60 - 140 <0.020 mg/kg NC 50
4237050 [(C6-C10) 2010/09/05 74 60 - 140 76 60 - 140 <12 mg/kg NC 50
4237050  [Xylenes (Total) 2010/09/05 <0.040 mg/kg NC 50
4237050 [F1 (C6-C10) - BTEX 2010/09/05 <12 mg/kg NC 50
4237176 _ [Soluble (Hot water) Boron (B) 2010/09/04 107 75-125 108 80-120 <0.1 mg/kg NC 35
4237582 [Total Antimony (Sbh) 2010/09/05 89 75-125 102 75-125 <1 mg/kg NC 35
4237582 [Total Arsenic (As) 2010/09/05 NC 75-125 94 81-103 <1 mg/kg 2.8 35 93 50 - 150
4237582 [Total Barium (Ba) 2010/09/05 NC 75-125 97 75-125 <10 mg/kg 7.9 35 109 69 -131
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Maxxam Job #:. B078493
Report Date: 2010/09/10

QUALITY ASSURANCE REPORT

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001

Site Reference: ROBERT'S BAY
Sampler Initials: TR

Matrix Spike Spiked Blank Method Blank RPD QC Standard

QC Batch _[Parameter Date % Recovery |QC Limits | % Recovery [QC Limits Value Units Value (%) | QCLimits | %Recovery [OQC Limits
4237582 [Total Beryllium (Be) 2010/09/05 108 75-125 102 75-116 <0.4 mg/kg NC 35

4237582 [Total Cadmium (Cd) 2010/09/05 89 75-125 94 75-125 <0.1 mg/kg NC 35

4237582 [Total Chromium (Cr) 2010/09/05 NC 75-125 103 75-125 <1 mg/kg 1.0 35 93 41-159
4237582 [Total Cobalt (Co) 2010/09/05 97 75-125 103 75-125 <1 mg/kg 1.1 35 94 75-125
4237582 [Total Copper (Cu) 2010/09/05 91 75-125 99 75-125 <5 mg/kg NC 35 84 72-127
4237582 [Total Lead (Pb) 2010/09/05 108 75-125 104 85-112 <1 mg/kg 5.0 35 97 54 - 146
4237582 [Total Mercury (Hg) 2010/09/05 90 75-125 99 75-125 <0.05 mg/kg NC 35 103 75-125
4237582 [Total Molybdenum (Mo) 2010/09/05 99 75-125 102 75-125 <0.4 mg/kg NC 35

4237582 [Total Nickel (Ni) 2010/09/05 94 75-125 102 75-125 <1 mg/kg 2.2 35 97 61-139
4237582 [Total Selenium (Se) 2010/09/05 78 75-125 86 75-125 <0.5 mg/kg NC 35

4237582 [Total Silver (Ag) 2010/09/05 99 75-125 103 75-125 <1 mg/kg NC 35

4237582 [Total Thallium (TI) 2010/09/05 80 75-125 102 75-125 <0.3 mg/kg NC 35

4237582 [Total Tin (Sn) 2010/09/05 91 75-125 96 75-125 <1 mg/kg NC 35

4237582 [Total Uranium (U) 2010/09/05 112 75-125 99 75-125 <1 mg/kg NC 35

4237582 [Total Vanadium (V) 2010/09/05 NC 75-125 100 75-125 <1 mg/kg 5.9 35 98 50 - 150
4237582 [Total Zinc (Zn) 2010/09/05 NC 75-125 102 75-125 <10 mg/kg 0.2 35 80 72-128
4240798 [Hex. Chromium (Cr 6+) 2010/09/07 97 75-125 97 90-110 <0.15 mg/kg NC 35

4240896 _ [Soluble (Hot water) Boron (B) 2010/09/07 107 75-125 104 80-120 <0.1 mg/kg 16.2 35

4243204 [Soluble (Hot water) Boron (B) 2010/09/08 93 75-125 103 80-120 <0.1 mg/kg NC 35

N/A = Not Applicable

RPD = Relative Percent Difference
Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.
QC Standard: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.

Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
Surrogate: A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.
NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spiked amount was not sufficiently significant to permit a reliable recovery

calculation.

NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a reliable calculation.
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Validation Signature Page

Maxxam Job #: B078493

Theanalytical dataand all QC contained in this report were reviewed and validated by the following individual(s).

[
|

JENNIFER LO\Wéemor Analyst, Organics Department

O

ORLA Oqﬂﬁr@ﬁﬂ Oryanics Supervisor

-

RON VERIZT, Sgieyrific Specialist

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. For Service Group specific validation please refer to the Vaidation Signature Page.
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Lisa McManes

From: Tina Ranger [tranger@franzenvironmental.com]

Sent: Wednesday, September 01, 2010 1:10 PM

To: Calgary Customer Service

Cc: ‘Matthew Cyr'

Subject: RE: Job Confirmation Report [ BO78493 ] - Project 1697-1001 |, Site Location: ROBERT'S
BAY

I understand that no sample for TEBl0-BK4 was included in the CoC, but can we please
proceed with analysis for this sample. Same analysis as all cthers.

Thank-you,

Tina

————— Criginal Message-—--—-

From: ustomerservicecalgary@maxxamanalytics.com
[mailto:customerservicecalgarylmaxxamanalytics.com]

Sent: Wednesday, September 01, 2010 1:25 PM

To: tranger@franzenvironmental.com:; mcyr@franzenvirenmental.com
Subject: Job Confirmation Report [ B0784%3 ] - Project 1697-1001 , Site
Locaticon: RCBERT"S BAY

Importance: High

CONFIRMATION-RECEPTICN OF SAMPLES FOR ANALYSIS

Hi,
»
Please see attached confirmation report for extra sample received, TP1l0-BK4.
Let me know if you would like analysis on this sample.
Thanks,
Lisa

MAXXAM ANALYTICS

4000 19st N.E

Calgary, Alberta TZE &PS
http://www.maxxamanalytics.com
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Attention: TINA RANGER

FRANZ ENVIRONMENTAL INC.
329 CHURCHILL AVE NORTH

SUITE 2000
OTTAWA, ON
CANADA K1Z5B8

MAXXAM JOB #: B078600
Received: 2010/08/30, 12:40

Sample Matrix: Water
# Samples Received: 7

www.maxxamanalytics.com

Your Project #: 1697-1001
Site: ROBERT'S BAY
Your C.O.C. #: A019580

CERTIFICATE OF ANALYSIS

Report Date: 2010/09/08

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
BTEX/F1 in Water by HS GC/MS 7 N/A 2010/09/02 CAL SOP-00190 EPA 8260 C / CCME
Cadmium - low level CCME - Dissolved 7 N/A 2010/09/07 CAL SOP-00191 EPA SW-846 6020A
Cadmium - low level CCME (Total) 7 2010/08/31 2010/09/07 CAL SOP-00191 EPA SW-846 6020A
Chloride by Automated Colourimetry 7 N/A 2010/09/01 AB SOP-00020 EPA 325.2
True Colour 7 N/A 2010/09/01 CAL SOP-00049 SM 2120 C
Conductivity 7 N/A 2010/09/01 AB SOP-00005 SM 2510-B
Fluoride 7 N/A 2010/09/01 AB SOP-00005 SM 4500-F C
CCME Hydrocarbons (F2-F4 in water) 7 2010/09/01 2010/09/03 CAL SOP-00086 EPA3510C/CCME PHCCWS

AB WI-00017

Hardness 7 N/A 2010/09/07 CAL WI-00053 AEMM, Method 423
Mercury - Low Level (Dissolved) 7 2010/09/02 2010/09/02 CAL SOP-00007 EPA 1631
Mercury - Low Level (Total) 7 2010/09/03 2010/09/03 CAL SOP-00007 EPA 1631
Elements by ICP - Dissolved 7 N/A 2010/09/02 AB SOP-00042 EPA 200.7
Elements by ICP - Total 7 2010/09/02 2010/09/02 AB SOP-00042 EPA 200.7
Elements by ICPMS - Dissolved 7 N/A 2010/09/03 AB SOP-00043 EPA 200.8
Elements by ICPMS - Total 7 2010/09/02 2010/09/03 AB SOP-00043 EPA 200.8
Nitrate and Nitrite 7 N/A 2010/09/04 CAL SOP-00060
Nitrate + Nitrite-N (calculated) 7 N/A 2010/09/04 AB SOP-00023 SM 4110-B
Nitrogen, (Nitrite, Nitrate) by IC 7 N/A 2010/09/02 AB SOP-00023 SM 4110-B
Polychlorinated Biphenyls 7 2010/09/02 2010/09/03 CAL SOP-00149 EPA 3510C, EPA 8082A
pH 7 N/A 2010/09/01 AB SOP-00005 SM 4500-H B
Orthophosphate by Konelab 7 N/A 2010/09/02 CAL SOP-00064 SM 4500 P-F
Sulphate by Automated Colourimetry 7 N/A 2010/09/01 AB SOP-00018 EPA 375.4
Total Dissolved Solids (Filt. Residue) 7 2010/09/01 2010/09/02 CAL SOP-00074 SM 2540-C
Total Suspended Solids (NFR) 7 2010/09/01 2010/09/01 CAL SOP-00075 SM 2540-D

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

* Results relate only to the items tested.

Maxxam Analytics International Corporation o/a Maxxam Analytics Calgary: 2021 - 41st Avenue N.E. T2E 6P2 Telephone(403) 291-3077 Fax(403) 291-9468
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Maxxam Job #: BO78600
Report Date: 2010/09/08

Encryption Key

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

LISA MCMANES, Sample Reception Supervisor
Email: lisa.mcmanes@maxxamanalytics.com

Phone# (403) 291-3077

Driven by service and Science

-2-

www.maxxamanalytics.com
FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001
Site Reference: ROBERT'S BAY
Sampler Initials: RT

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

Total cover pages: 2

Maxxam Analytics International Corporation o/a Maxxam Analytics Calgary: 2021 - 41st Avenue N.E. T2E 6P2 Telephone(403) 291-3077 Fax(403) 291-9468
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Maxxam Job #: BO78600
Report Date: 2010/09/08

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001
Site Reference: ROBERT'S BAY
Sampler Initials: RT

AT1 BTEX AND F1-F4 IN WATER (WATER)

Maxxam ID W60921 W61076 W61079 W61081 W61084 W61086 W61088
Sampling Date 2010/08/28 |2010/08/28 |2010/08/28 |2010/08/28 |2010/08/28 |2010/08/28 |2010/08/28
COCH# A019580 | A019580 | A019580 | A019580 | A019580 | A019580 | A019580
Units | ROB 6 ROB 7 ROB 8 ROB 9 ROB 10 DUP 1 DUP 2 |RDL _|OC Batch
Extractable Hydrocarbons
F2 (C10-C16 Hydrocarbons) mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 [ 4225648
F3 (C16-C34 Hydrocarbons) mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 [ 4225648
F4 (C34-C50 Hydrocarbons) mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 [ 4225648
Reached Baseline at C50 mg/L YES YES YES YES YES YES YES 4225648
Surrogate Recovery (%)
O-TERPHENYL (sur.) [ w | 79 [ 102 | 76 [ 87 [ 79 | 78 | 86 | | 4225648
Volatiles
Benzene ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 0.4 | 4225661
Toluene ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 0.4 | 4225661
Ethylbenzene ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 0.4 | 4225661
0-Xylene ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 0.4 | 4225661
m & p-Xylene ug/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 0.8 | 4225661
Xylenes (Total) ug/L <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 0.8 | 4225661
F1 (C6-C10) - BTEX ug/L <100 <100 <100 <100 <100 <100 <100 100 [ 4225661
(C6-C10) ug/L <100 <100 <100 <100 <100 <100 <100 100 [ 4225661
Surrogate Recovery (%)
4-BROMOFLUOROBENZENE (sur.) | % 96 96 97 97 96 98 96 4225661
D4-1,2-DICHLOROETHANE (sur.) % 109 108 103 108 109 108 106 4225661
D8-TOLUENE (sur.) % 101 101 97 101 101 99 100 4225661
HARDNESS (WATER)

Maxxam ID W60921 W61076 W61079 W61081 W61084 W61086 W61088
Sampling Date 2010/08/28 |2010/08/28 |2010/08/28 |2010/08/28 |2010/08/28 |2010/08/28 |2010/08/28
COCH# A019580 | A019580 | A019580 | A019580 | A019580 | A019580 | A019580

Units ROB 6 ROB 7 ROB 8 ROB 9 ROB 10 DUP 1 DUP 2 RDL__|OC Batch
Calculated Parameters
Hardness (CaCO3) | mgL | 590 415 A | 403 582 424 [ 401 | o5 ]4222701

RDL = Reportable Detection Limit
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FRANZ ENVIRONMENTAL INC.
Maxxam Job #: BO78600 Client Project #: 1697-1001

Report Date: 2010/09/08 Site Reference: ROBERT'S BAY
Sampler Initials: RT

NITRATE, NITRITE, NITRATE PLUS NITRITE-N (WATER)

Maxxam ID W60921 W61076 W61079 W61081 W61084 W61086 W61088
Sampling Date 2010/08/28 |2010/08/28 |2010/08/28 |2010/08/28 |2010/08/28 |2010/08/28 |2010/08/28
COCH# A019580 | A019580 | A019580 | A019580 | A019580 | A019580 | A019580

Units | ROB 6 ROB 7 ROB 8 ROB 9 ROB 10 DUP 1 DUP 2 RDL_|OC Batch
Calculated Parameters
Nitrate plus Nitrite (N) [mg | 14 | <0.003 | <0003 | <0003 | 36 | <0.003 | <0.003 J0.003 [ 4222713
Nutrients
Dissolved Nitrite (N) mg/L | <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 _ [0.003 | 4232047
Dissolved Nitrate (N) mg/L 1.4 <0.003 <0.003 <0.003 3.6 <0.003 <0.003 _ [0.003 [ 4232047

RDL = Reportable Detection Limit
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REGULATED METALS (CCME/AT1) - DISSOLVED

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001
Site Reference: ROBERT'S BAY
Sampler Initials: RT

Maxxam ID W60921 W61076 W61079 W61081 W61084 W61086 W61088
Sampling Date 2010/08/28 [2010/08/28 2010/08/28 2010/08/28 [2010/08/28 |2010/08/28 [2010/08/28
COC# A019580 A019580 A019580 A019580 A019580 A019580 A019580

Units ROB 6 ROB 7 RDL ROB 8 RDL ROB 9 ROB 10 DUP 1 DUP 2 RDL | OC Batch
Low Level Elements
Dissolved Cadmium (Cd) ugll | 0012 | 0008 Joo005 | <003 Jo003 | 0005 | 0052 | 0.013 <0.005 ] 0.005 [ 4223191
Elements
Dissolved Aluminum (Al) mg/L 0.007 0.003 0.001 0.020 0.005 0.018 0.002 0.002 0.016 0.001 | 4231959
Dissolved Antimony (Sb) mg/L 0.0002 0.0025(1) [0.0002 <0.001 0.001 <0.0002 0.0023(1) 0.0025 <0.0002 [0.0002 | 4231959
Dissolved Arsenic (As) mg/L 0.0005 0.010 0.0002 0.002 0.001 0.0002 0.0016 0.0097 <0.0002 [0.0002 | 4231959
Dissolved Barium (Ba) mg/L 0.16(1) 0.10 0.01 0.13 0.01 <0.01 0.13 0.11¢1) <0.01 0.01 4230966
Dissolved Beryllium (Be) mg/L <0.001 <0.001 0.001 <0.005 0.005 <0.001 <0.001 <0.001 <0.001 0.001 | 4231959
Dissolved Boron (B) mg/L <0.02 <0.02 0.02 0.03 0.02 <0.02 0.06 0.03 <0.02 0.02 4230966
Dissolved Calcium (Ca) mg/L 14002 130 0.3 190 0.3 5.92 150(2) 130 5.9 0.3 4230966
Dissolved Chromium (Cr) mg/L <0.001 <0.001 0.001 <0.005 0.005 <0.001 <0.001 <0.001 <0.001 0.001 | 4231959
Dissolved Cobalt (Co) mg/L <0.0003 <0.0003 [0.0003 <0.002 0.002 <0.0003 0.0003 <0.0003 <0.0003 [0.0003 | 4231959
Dissolved Copper (Cu) mg/L 0.0042 0.0010 0.0002 <0.001 0.001 0.0010 0.0027 0.0010 0.0009 0.0002 [ 4231959
Dissolved Iron (Fe) mg/L 7.9(3) 3.92 0.06 0.44(1) 0.06 0.12(2) 0.36 <0.06 0.08 0.06 4230966
Dissolved Lead (Pb) mg/L <0.0002 <0.0002 [0.0002 <0.001 0.001 <0.0002 0.0008 <0.0002 <0.0002 [0.0002 | 4231959
Dissolved Lithium (Li) mg/L <0.02 <0.02 0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 0.02 4230966
Dissolved Magnesium (Mg) mg/L 61(2) 22 0.2 95 0.2 6.2(2) 52(2) 23 6.2 0.2 4230966
Dissolved Manganese (Mn) mg/L 0.89(3) 0.007 0.004 0.24(1) 0.004 0.009(2) 0.017(2) 0.006 0.007@2) | 0.004 | 4230966
Dissolved Molybdenum (Mo) | mg/L 0.0013 0.0008 0.0002 0.001¢2 [ 0.001 <0.0002 0.00453) 0.0010¢2) [ <0.0002 ]0.0002 [ 4231959
Dissolved Nickel (Ni) mg/L 0.0008 0.0047 0.0005 <0.003 0.003 <0.0005 0.0019 0.0049 <0.0005 [0.0005 | 4231959
Dissolved Phosphorus (P) mg/L 0.1 <0.1 0.1 <0.1 0.1 <0.1 0.1¢2 <0.1 <0.1 0.1 4230966
Dissolved Potassium (K) mg/L 5.72 3.3 0.3 8.0 0.3 1.9 6.2 4.0 1.9 0.3 4230966
Dissolved Selenium (Se) mg/L 0.0005 <0.0002 [0.0002 <0.001 0.001 <0.0002 0.0009(2) | <0.0002 <0.0002 [0.0002 | 4231959
Dissolved Silicon (Si) mg/L 3.6 3.2 0.1 2.5 0.1 0.6 2.3 3.4 0.6 0.1 4230966
Dissolved Silver (Ag) mg/L <0.0001 <0.0001 [0.0001 | <0.0005 [0.0005 | <0.0001 <0.0001 <0.0001 <0.0001 [0.0001 | 4231959
Dissolved Sodium (Na) mg/L 79(2) 35 0.5 470 0.5 31 17002 37 30 0.5 4230966
Dissolved Strontium (Sr) mg/L 0.28(2) 0.18 0.02 0.86 0.02 0.04 0.28(2) 0.18 0.04 0.02 4230966
Dissolved Sulphur (S) mg/L 44 38 0.2 83 0.2 1.5 52(2) 39 1.5 0.2 4230966
Dissolved Thallium (TI) mg/L <0.0002 <0.0002 [0.0002 <0.001 0.001 <0.0002 <0.0002 <0.0002 <0.0002 [0.0002 | 4231959
Dissolved Tin (Sn) mg/L <0.001 <0.001 0.001 <0.005 0.005 <0.001 <0.001 <0.001 <0.001 0.001 | 4231959
Dissolved Titanium (Ti) mg/L <0.001 <0.001 0.001 <0.005 0.005 <0.001 <0.001 <0.001 <0.001 0.001 | 4231959
Dissolved Uranium (U) mg/L 0.0048 0.0011(1» [0.0001 0.0014¢2 [0.0005 | <0.0001 0.0044 0.0011 <0.0001 [0.0001 | 4231959
Dissolved Vanadium (V) mg/L <0.001 <0.001 0.001 <0.005 0.005 <0.001 <0.001 <0.001 <0.001 0.001 | 4231959

RDL = Reportable Detection Limit

(1) - Dissolved greater than total. Results within acceptable limits of precision.
(2) - Dissolved greater than total. Results are within limits of uncertainty(MU).
(3) - Dissolved greater than total. Reanalysis yields similar results
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Maxxam Job #: BO78600
Report Date: 2010/09/08

PDrrivert by service and Scierice

REGULATED METALS (CCME/AT1) - DISSOLVED

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001
Site Reference: ROBERT'S BAY
Sampler Initials: RT

Maxxam ID W60921 W61076 W61079 W61081 W61084 W61086 W61088
Sampling Date 2010/08/28 |2010/08/28 2010/08/28 2010/08/28 12010/08/28 ]2010/08/28 |2010/08/28
COC# A019580 A019580 A019580 A019580 A019580 A019580 A019580
Units ROB 6 ROB 7 RDL ROB 8 RDL ROB 9 ROB 10 DUP 1 DUP 2 RDL__|QC Batch
Dissolved Zinc (Zn) mg/L 0.005 <0.003 0.003 <0.02 0.02 <0.003 0.010 0.004 <0.003 0.003 | 4231959

RDL = Reportable Detection Limit

Page 6 of 18




PDrrivert by service and Scierice

Maxxam Job #: BO78600
Report Date: 2010/09/08

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001

Site Reference: ROBERT'S BAY
Sampler Initials: RT

REGULATED METALS (CCME/AT1) - TOTAL

Maxxam ID W60921 | W61076 W61079 W61081 | W61084 | W61086 | W61088
Sampling Date 2010/08/28 |2010/08/28 2010/08/28 2010/08/28 | 2010/08/28 |2010/08/28 |2010/08/28
COCH# A019580 | A019580 A019580 A019580 | A019580 | A019580 | A019580

Units | ROB 6 ROB 7 RDL ROB 8 RDL ROB 9 ROB 10 DUP 1 DUP 2 RDL__|OC Batch
Low Level Elements
Total Cadmium (Cd) [ug | 0079 | 0087 Jooos | 005 [ 0.03 <0.005 | 0048 | 0.065 | <0.005 [0.005 [ 4223192
Elements
Total Aluminum (Al) mg/L 0.52 0.12 0.001 0.047 0.005 0.097 0.15 0.11 0.067 0.001 [ 4231944
Total Antimony (Sh) mg/L_ | 0.0003 0.0024 |0.0002 | <0.001 | 0.001 | <0.0002 0.0022 0.0025 <0.0002__ [0.0002 [ 4231944
Total Arsenic (As) mg/L | 0.0023 0.050  [0.0002 0.005 0.001 [ 0.0003 0.0022 0.043 0.0007 _ [0.0002 [ 4231944
Total Barium (Ba) mg/L 0.14 0.10 0.01 0.13 0.01 <0.01 0.13 0.10 <0.01 0.01 | 4230964
Total Beryllium (Be) mg/lL | <0.001 <0.001 | 0.001 | <0.005 [o0.005 | <0.001 <0.001 <0.001 <0.001 | 0.001 [ 4231944
Total Boron (B) mg/L <0.02 <0.02 0.02 0.04 0.02 0.03 0.06 0.03 <0.02 0.02 | 4230964
Total Calcium (Ca) mg/L 130 130 0.3 190 0.3 5.8 140 140 5.9 0.3 [ 4230964
Total Chromium (Cr) mg/L 0.003 <0.001 | 0.001 | <0.005 [o0.005 | <0.001 <0.001 <0.001 <0.001 | 0.001 [ 4231944
Total Cobalt (Co) mg/L_| 0.0047 0.0041  |0.0003 | <0.002 |0.002 | <0.0003 0.0005 0.0033 <0.0003 _ [0.0003 [ 4231944
Total Copper (Cu) mg/L 0.022 0.0048 _ [0.0002 0.002 0.001 [ 0.0020 0.0051 0.0038 0.0017  [0.0002 [ 4231944
Total Iron (Fe) mg/L 5.0 3.8 0.06 0.38 0.06 0.12 0.39 2.7 0.09 0.06 | 4230964
Total Lead (Pb) mg/L_| 0.0092 0.014  [0.0002 | <0.001 | o0.001 | <0.0002 0.0048 0.0087 <0.0002 _[0.0002 [ 4231944
Total Lithium (Li) mg/L <0.02 <0.02 0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 0.02 | 4230964
Total Magnesium (Mg) mg/L 60 22 0.2 95 0.2 6.1 50 23 6.2 0.2 | 4230964
Total Manganese (Mn) mg/L 0.48 0.54 0.004 0.20 0.004 0.006 0.011 0.46 0.005 0.004 [ 4230964
Total Molybdenum (Mo) mg/L | 0.0015 0.0008  [0.0002 [ <0.001 [o0.001 | 0.0003 0.0016 0.0008 0.0003  [0.0002 [ 4231944
Total Nickel (Ni) mg/L | 0.0045 0.010 _ [0.0005 | <0.003 [0.003 | 0.0008 0.0032 0.0095 0.0007 _ [0.0005 [ 4231944
Total Phosphorus (P) mg/L 0.2 <0.1 0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 0.1 [ 4230964
Total Potassium (K) mg/L 5.6 3.5 0.3 8.1 0.3 1.9 6.2 4.4 2.0 0.3 [ 4230964
Total Selenium (Se) mg/L | 0.0005 <0.0002 [0.0002 | <0.001 [o0.001 | <0.0002 0.0006 <0.0002 <0.0002__[0.0002 [ 4231944
Total Silicon (Si) mg/L 4.2 3.2 0.1 2.5 0.1 0.7 2.3 34 0.7 0.1 [ 4230964
Total Silver (Ag) mg/L | <0.0001 <0.0001 [0.0001 | <0.0005 [0.0005 | <0.0001 <0.0001 <0.0001 <0.0001 _ [0.0001 [ 4231944
Total Sodium (Na) mg/L 77 35 0.5 480 0.5 31 160 38 32 0.5 | 4230964
Total Strontium (Sr) mg/L 0.26 0.18 0.02 0.86 0.02 0.04 0.27 0.19 0.04 0.02 | 4230964
Total Sulphur (S) mg/L 44 38 0.2 84 0.2 1.5 51 40 1.5 0.2 | 4230964
Total Thallium (TI) mg/L | <0.0002 <0.0002 [0.0002 | <0.001 [o0.001 | <0.0002 <0.0002 <0.0002 <0.0002 _[0.0002 [ 4231944
Total Tin (Sn) mg/lL | <0.001 <0.001 | 0.001 | <0.005 [o0.005 | <0.001 <0.001 <0.001 <0.001 | 0.001 [ 4231944
Total Titanium (Ti) mg/L 0.015 0.002 0.001 [ <0.005 [0.005 0.003 0.006 0.003 0.001 0.001 [ 4231944
Total Uranium (U) mg/L_| 0.0057 0.0010  [0.0001 | 0.0010 [0.0005 | <0.0001 0.0057 0.0011 <0.0001 [0.0001 [ 4231944
Total Vanadium (V) mg/L 0.005 0.001 0.001 | <0.005 [0.005 | <0.001 0.001 <0.001 <0.001 | 0.001 [ 4231944
Total Zinc (Zn) mg/L 0.017 0.021 0.003 <0.02 0.02 <0.003 0.014 0.015 <0.003 [ 0.003 [ 4231944

RDL = Reportable Detection Limit
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N & { < rrnm Drivenn by service and Sciernce
£ AAarmalytics

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Maxxam Job #: BO78600 Client Project #: 1697-1001
Report Date: 2010/09/08 Site Reference: ROBERT'S BAY
Sampler Initials: RT
RESULTS OF CHEMICAL ANALYSES OF WATER

Maxxam |ID W60921 W61076
Sampling Date 2010/08/28 2010/08/28
Coc# A019580 A019580

Units ROB 6 RDL ROB 7 RDL QC Batch
Calculated Parameters
Dissolved Nitrate (NO3) mg/L 6.3 0.01 <0.01 0.01 4222711
Dissolved Nitrite (NO2) mg/L <0.01 0.01 <0.01 0.01 4222711
Misc. Inorganics
Conductivity uS/cm 1500 1 950 1 4226257
pH N/A 7.66 N/A 7.60 N/A 4226111
Total Dissolved Solids mg/L 1500 10 970 10 4225852
Total Suspended Solids mg/L 420 1 80 1 4225835
Anions
Dissolved Fluoride (F) mg/L 0.06 0.05 0.06 0.05 4226235
Dissolved Sulphate (SO4) mg/L 150 1 120 1 4226729
Dissolved Chloride (Cl) mg/L 2801 2 90 1 4226650
Nutrients
Orthophosphate (P) | mg/L [ <0.003 | 0.003 [ <0.003 | 0.003 | 4230180
Physical Properties
True Colour | PtCo units | 34 | 2 | 20 | 2 | 4225870

N/A = Not Applicable
RDL = Reportable Detection Limit
(1) - Detection limits raised due to dilution to bring analyte within the calibrated range.
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WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Maxxam Job #: BO78600 Client Project #: 1697-1001
Report Date: 2010/09/08 Site Reference: ROBERT'S BAY
Sampler Initials: RT
RESULTS OF CHEMICAL ANALYSES OF WATER

Maxxam ID W61079 W61081 W61084 W61086
Sampling Date 2010/08/28 2010/08/28 2010/08/28 2010/08/28
COC# A019580 A019580 A019580 A019580

Units ROB 8 RDL ROB 9 RDL ROB 10 RDL DUP 1 RDL | OC Batch
Calculated Parameters
Dissolved Nitrate (NO3) mg/L <0.01 0.01 <0.01 0.01 16 0.01 <0.01 0.01 4222711
Dissolved Nitrite (NO2) mg/L <0.01 0.01 <0.01 0.01 <0.01 0.01 <0.01 0.01 4222711
Misc. Inorganics
Conductivity uS/cm 4000 1 250 1 1900 1 950 1 4226257
pH N/A 7.84 N/A 7.45 N/A 7.62 N/A 7.62 N/A 4226111
Total Dissolved Solids mg/L 3400 10 180 10 1700 10 980 10 4225852
Total Suspended Solids mg/L 11 1 11 1 57 1 160 1 4225835
Anions
Dissolved Fluoride (F) mg/L 0.14 0.05 0.07 0.05 0.05 0.05 0.06 0.05 4226235
Dissolved Sulphate (SO4) mg/L 2301 2 5 1 170 1 130 1 4226729
Dissolved Chloride (CI) mg/L 1000(1) 10 58 1 380(1) 5 90 1 4226650
Nutrients
Orthophosphate (P) | mg/L | 0004 | 0.003 | 0004 | 0.003 | <0.003 | 0.003 | <0.003 [0.003 | 4230180
Physical Properties
True Colour | PtCo units | 59 | 2 [ 11 | 2 [ 15 | 2 [ 20 | 2 ] 4225870

N/A = Not Applicable
RDL = Reportable Detection Limit
(1) - Detection limits raised due to dilution to bring analyte within the calibrated range.
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FRANZ ENVIRONMENTAL INC.

Maxxam Job #: BO78600 Client Project #: 1697-1001
Report Date: 2010/09/08 Site Reference: ROBERT'S BAY
Sampler Initials: RT
RESULTS OF CHEMICAL ANALYSES OF WATER

Maxxam ID W61088
Sampling Date 2010/08/28
Coc# A019580

Units DUP 2 RDL QC Batch
Calculated Parameters
Dissolved Nitrate (NO3) mg/L <0.01 0.01 4222711
Dissolved Nitrite (NO2) mg/L <0.01 0.01 4222711
Misc. Inorganics
Conductivity uS/cm 250 1 4226257
pH N/A 7.45 N/A 4226111
Total Dissolved Solids mg/L 190 10 4225852
Total Suspended Solids mg/L 8 1 4225835
Anions
Dissolved Fluoride (F) mg/L 0.07 0.05 4226235
Dissolved Sulphate (SO4) mg/L 5 1 4226729
Dissolved Chloride (Cl) mg/L 56 1 4226650
Nutrients
Orthophosphate (P) | mg/L | 0.006 | 0.003 | 4230180
Physical Properties
True Colour | PtCo units | 10 | 2 | 4225870

N/A = Not Applicable
RDL = Reportable Detection Limit
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Maxxam Job #: BO78600
Report Date: 2010/09/08

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001

Site Reference: ROBERT'S BAY
Sampler Initials: RT

POLYCHLORINATED BIPHENYLS BY GC-ECD (WATER)

Maxxam ID W60921 W61076 W61079
Sampling Date 2010/08/28 2010/08/28 2010/08/28
COCH# A019580 A019580 A019580
Units ROB 6 RDL ROB 7 RDL ROB 8 RDL OC Batch
Polychlorinated Biphenyls
Aroclor 1016 mg/L <0.000050 | 0.000050 | <0.00050 0.00050 [ <0.000050 [ 0.000050 | 4229319
Aroclor 1221 mg/L <0.000050 | 0.000050 | <0.00050 0.00050 | <0.000050 [ 0.000050 [ 4229319
Aroclor 1232 mg/L <0.000050 | 0.000050 | <0.00050 0.00050 | <0.000050 [ 0.000050 [ 4229319
Aroclor 1242 mg/L <0.000050 | 0.000050 | <0.00050 0.00050 | <0.000050 [ 0.000050 [ 4229319
Aroclor 1248 mg/L <0.000050 | 0.000050 | <0.00050 0.00050 | <0.000050 [ 0.000050 [ 4229319
Aroclor 1254 mg/L <0.000050 | 0.000050 | <0.00050 0.00050 | <0.000050 [ 0.000050 [ 4229319
Aroclor 1260 mg/L <0.000050 | 0.000050 | <0.00050 0.00050 | <0.000050 [ 0.000050 [ 4229319
Aroclor 1262 mg/L <0.000050 | 0.000050 | <0.00050 0.00050 | <0.000050 [ 0.000050 [ 4229319
Aroclor 1268 mg/L <0.000050 | 0.000050 | <0.00050 0.00050 | <0.000050 [ 0.000050 [ 4229319
Total Aroclors mg/L <0.000050 | 0.000050 | <0.00050 0.00050 | <0.000050 | 0.000050 | 4229319
Surrogate Recovery (%)
NONACHLOROBIPHENYL (sur.) | % ) | | 53 | [ 45 | | 4229319
Maxxam ID W61081 W61084 W61086 W61088
Sampling Date 2010/08/28 |2010/08/28 2010/08/28 2010/08/28
COCH# A019580 | A019580 A019580 A019580
Units ROB 9 ROB 10 RDL DUP 1 RDL DUP 2 RDL OC Batch
Polychlorinated Biphenyls
Aroclor 1016 mg/L <0.000050 [ <0.000050 | 0.000050 [ <0.00050 | 0.00050 [<0.000050 | 0.000050 | 4229319
Aroclor 1221 mg/L <0.000050 [ <0.000050 | 0.000050 | <0.00050 | 0.00050 [<0.000050 | 0.000050 | 4229319
Aroclor 1232 mg/L <0.000050 [ <0.000050 | 0.000050 | <0.00050 | 0.00050 [<0.000050 | 0.000050 | 4229319
Aroclor 1242 mg/L <0.000050 [ <0.000050 | 0.000050 | <0.00050 | 0.00050 [<0.000050 | 0.000050 | 4229319
Aroclor 1248 mg/L <0.000050 [ <0.000050 | 0.000050 | <0.00050 | 0.00050 [<0.000050 | 0.000050 | 4229319
Aroclor 1254 mg/L <0.000050 [ <0.000050 | 0.000050 | <0.00050 | 0.00050 [<0.000050 | 0.000050 | 4229319
Aroclor 1260 mg/L <0.000050 [ <0.000050 | 0.000050 | <0.00050 | 0.00050 [<0.000050 | 0.000050 | 4229319
Aroclor 1262 mg/L <0.000050 [ <0.000050 | 0.000050 | <0.00050 | 0.00050 [<0.000050 | 0.000050 | 4229319
Aroclor 1268 mg/L <0.000050 [ <0.000050 | 0.000050 | <0.00050 | 0.00050 [<0.000050 | 0.000050 | 4229319
Total Aroclors mg/L <0.000050 [ <0.000050 | 0.000050 | <0.00050 | 0.00050 [<0.000050 | 0.000050 | 4229319
Surrogate Recovery (%)
NONACHLOROBIPHENYL (sur.) | % [ 62 58 [ 57 | 54 | | 4229319

RDL = Reportable Detection Limit
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Maxxam Job #: BO78600
Report Date: 2010/09/08

PDrrivert by service and Scierice

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001

Site Reference: ROBERT'S BAY
Sampler Initials: RT

Maxxam ID W60921 W61076 W61079 W61081 W61084 W61086 W61088
Sampling Date 2010/08/28 |2010/08/28 [2010/08/28 |2010/08/28 [2010/08/28 |2010/08/28 [2010/08/28
COC# A019580 A019580 A019580 A019580 A019580 A019580 A019580

Units ROB 6 ROB 7 ROB 8 ROB 9 ROB 10 DUP 1 DUP 2 RDL | OC Batch
Low Level Elements
Dissolved Mercury (Hg) ug/L 0.002 <0.002 0.003 <0.002 <0.002 <0.002 <0.002 0.002 | 4229573
Total Mercury (Hg) ug/L 0.008 0.003 0.009 0.007 0.006 0.007 0.004 0.002 | 4233333

RDL = Reportable Detection Limit
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Maxxam Job #: BO78600
Report Date: 2010/09/08

WVWW.INIMMAXXAam analytics-com

FRANZ ENVIRONMENTAL INC.
Client Project #: 1697-1001

Site Reference: ROBERT'S BAY
Sampler Initials: RT

| Package 1 | 5.7°C |
Each temperature is the average of up to three cooler temperatures taken at receipt

REGULATED METALS (CCME/AT1) - DISSOLVED Comments
Sample W61079-01 Elements by ICPMS - Dissolved: Due to the sample matrix, sample required dilution. Detection limit was adjusted accordingly
REGULATED METALS (CCME/AT1) - TOTAL Comments
Sample  W61079-01 Elements by ICPMS - Total: Due to the sample matrix, sample required dilution. Detection limit was adjusted accordingly
POLYCHLORINATED BIPHENYLS BY GC-ECD (WATER) Comments
Sample  W61076-02 Polychlorinated Biphenyls: Detection limits raised due to matrix interference

Sample  W61086-02 Polychlorinated Biphenyls: Detection limits raised due to matrix interference
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FRANZ ENVIRONMENTAL INC.
Maxxam Job #: BO78600 Client Project #: 1697-1001
Report Date: 2010/09/08 Site Reference: ROBERT'S BAY
Sampler Initials: RT
QUALITY ASSURANCE REPORT

Matrix Spike Spiked Blank Method Blank RPD
QC Batch _[Parameter Date % Recovery |QC Limits | % Recovery [QC Limits Value Units Value (%) [ QC Limits
4225648 [F2 (C10-C16 Hydrocarbons) 2010/09/03 95 70-130 92 70-130 <0.1 mg/L NC 40
4225648  [F3 (C16-C34 Hydrocarbons) 2010/09/03 98 70-130 88 70-130 <0.1 mg/L NC 40
4225648  [F4 (C34-C50 Hydrocarbons) 2010/09/03 85 70-130 82 70-130 <0.1 mg/L NC 40
4225648 [O-TERPHENYL (sur.) 2010/09/02 85 70-130 97 70-130 99 %
4225661 [4-BROMOFLUOROBENZENE (sur.) 2010/09/02 107 70-130 105 70-130 97 %
4225661 [D4-1,2-DICHLOROETHANE (sur.) 2010/09/02 110 70-130 108 70-130 107 %
4225661 [D8-TOLUENE (sur.) 2010/09/02 100 70-130 101 70-130 102 %
4225661 [Benzene 2010/09/02 108 70-130 108 70-130 <0.4 ug/L NC 40
4225661  [Toluene 2010/09/02 108 70-130 104 70-130 <0.4 ug/L NC 40
4225661 [Ethylbenzene 2010/09/02 116 70-130 106 70-130 <0.4 ug/L NC 40
4225661  [o-Xylene 2010/09/02 115 70-130 111 70-130 <0.4 ug/L NC 40
4225661  [m & p-Xylene 2010/09/02 118 70-130 107 70-130 <0.8 ug/L NC 40
4225661 [(C6-C10) 2010/09/02 86 70-130 <100 ug/L NC 40
4225661  [Xylenes (Total) 2010/09/02 <0.8 ug/L NC 40
4225661 [F1 (C6-C10) - BTEX 2010/09/02 <100 ug/L NC 40
4225835 |Total Suspended Solids 2010/09/01 99 81-105 <1 mg/L 0 20
4225852 _ [Total Dissolved Solids 2010/09/02 92 80-113 <10 mg/L 0.2 20
4225870  [True Colour 2010/09/01 97 90-110 <2 PtCo units NC 20
4226111 [pH 2010/09/01 98 97 -102 0.06 5
4226235 _[Dissolved Fluoride (F) 2010/09/01 93 80-120 94 93-111 <0.05 mg/L NC 20
4226257 [Conductivity 2010/09/01 101 93 - 106 <1 uS/cm 1.4 20
4226650  [Dissolved Chloride (Cl) 2010/09/01 NC 80-120 102 92-113 <1 mg/L 0.06 20
4226729 [Dissolved Sulphate (SO4) 2010/09/01 NC 80-120 102 91-116 <1 mg/L 0.3 20
4229319 [NONACHLOROBIPHENYL (sur.) 2010/09/03 74 30-130 66 %
4229319  [Aroclor 1260 2010/09/03 109 30-130 <0.000050 mg/L
4229319  [Aroclor 1016 2010/09/03 <0.000050 mg/L
4229319  [Aroclor 1221 2010/09/03 <0.000050 mg/L
4229319  [Aroclor 1232 2010/09/03 <0.000050 mg/L
4229319  [Aroclor 1242 2010/09/03 <0.000050 mg/L
4229319  [Aroclor 1248 2010/09/03 <0.000050 mg/L
4229319  [Aroclor 1254 2010/09/03 <0.000050 mg/L
4229319  [Aroclor 1262 2010/09/03 <0.000050 mg/L
4229319  [Aroclor 1268 2010/09/03 <0.000050 mg/L
4229319 [Total Aroclors 2010/09/03 <0.000050 mg/L
4229573 _ [Dissolved Mercury (Hg) 2010/09/02 107 80-120 106 80-120 <0.002 ug/L NC 20
4230180 _[Orthophosphate (P) 2010/09/02 94 80-120 102 88 - 104 <0.003 mg/L NC 20
4230964  [Total Barium (Ba) 2010/09/02 90 80-120 95 80-120 <0.01 mg/L 0.02 20
4230964 [Total Boron (B) 2010/09/02 NC 80-120 108 80-120 <0.02 mg/L 0.7 20
4230964  [Total Calcium (Ca) 2010/09/02 NC 80-120 103 80-120 <0.3 mg/L 2.4 20
4230964 [Total Iron (Fe) 2010/09/02 NC 80-120 106 80-120 <0.06 mg/L 2.8 20
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FRANZ ENVIRONMENTAL INC.
Maxxam Job #: BO78600 Client Project #: 1697-1001
Report Date: 2010/09/08 Site Reference: ROBERT'S BAY
Sampler Initials: RT
QUALITY ASSURANCE REPORT

Matrix Spike Spiked Blank Method Blank RPD

QC Batch _[Parameter Date % Recovery |QC Limits | % Recovery [QC Limits Value Units Value (%) [ QC Limits
4230964 _ [Total Lithium (Li) 2010/09/02 96 80-120 94 80 -120 <0.02 mg/L NC 20
4230964 _ [Total Magnesium (Mg) 2010/09/02 NC 80-120 102 80-120 <0.2 mg/L 4.5 20
4230964 _ [Total Manganese (Mn) 2010/09/02 91 80-120 99 80-120 <0.004 mg/L 1.1 20
4230964  [Total Phosphorus (P) 2010/09/03 104 80-120 101 80-120 <0.1 mg/L

4230964  [Total Potassium (K) 2010/09/02 100 80-120 98 80-120 <0.3 mg/L 4.0 20
4230964  [Total Silicon (Si) 2010/09/02 91 80-120 116 80-120 <0.1 mg/L 0.5 20
4230964 _ [Total Sodium (Na) 2010/09/02 NC 80-120 97 80-120 <0.5 mg/L 2.8 20
4230964  [Total Strontium (Sr) 2010/09/02 NC 80-120 97 80-120 <0.02 mg/L 0.4 20
4230964  [Total Sulphur (S) 2010/09/02 <0.2 mg/L 4.1 20
4230966 _ [Dissolved Barium (Ba) 2010/09/02 82 80-120 95 80-110 <0.01 mg/L

4230966 _ [Dissolved Boron (B) 2010/09/02 91 80-120 100 84-117 <0.02 mg/L

4230966 _ [Dissolved Calcium (Ca) 2010/09/02 NC 80-120 105 88-115 <0.3 mg/L 34 20
4230966 _ [Dissolved Iron (Fe) 2010/09/02 89 80-120 102 81-111 <0.06 mg/L 0.05 20
4230966 [Dissolved Lithium (Li) 2010/09/02 90 80-120 96 82-117 <0.02 mg/L

4230966  [Dissolved Magnesium (Mg) 2010/09/02 NC 80-120 103 80-120 <0.2 mg/L 1.3 20
4230966  [Dissolved Manganese (Mn) 2010/09/02 NC 80-120 100 85-110 <0.004 mg/L 15 20
4230966 _ [Dissolved Phosphorus (P) 2010/09/02 106 80-120 104 87-116 0.1, RDL=0.1 mg/L

4230966 _ [Dissolved Potassium (K) 2010/09/02 95 80-120 102 85-117 <0.3 mg/L 0.9 20
4230966 [Dissolved Silicon (Si) 2010/09/02 93 80-120 99 80-120 <0.1 mg/L

4230966 _ [Dissolved Sodium (Na) 2010/09/02 NC 80-120 98 84-118 <0.5 mg/L 3.0 20
4230966 _ [Dissolved Strontium (Sr) 2010/09/02 NC 80-120 98 83-113 <0.02 mg/L

4230966 [Dissolved Sulphur (S) 2010/09/02 <0.2 mg/L

4231944  [Total Aluminum (Al) 2010/09/03 NC 80-120 80 80-120 <0.001 mg/L 13.7 20
4231944  [Total Antimony (Sbh) 2010/09/03 NC 80-120 98 80-120 <0.0002 mg/L NC 20
4231944  [Total Arsenic (As) 2010/09/03 105 80-120 83 80-107 <0.0002 mg/L NC 20
4231944  [Total Beryllium (Be) 2010/09/03 107 80-120 105 80-120 <0.001 mg/L NC 20
4231944  [Total Chromium (Cr) 2010/09/03 101 80-120 97 80-120 <0.001 mg/L NC 20
4231944  [Total Cobalt (Co) 2010/09/03 107 80-120 97 80-120 <0.0003 mg/L NC 20
4231944  [Total Copper (Cu) 2010/09/03 101 80-120 95 80-120 <0.0002 mg/L NC 20
4231944  [Total Lead (Pb) 2010/09/03 114 80-120 100 80-115 <0.0002 mg/L NC 20
4231944  [Total Molybdenum (Mo) 2010/09/03 NC 80-120 101 80-120 <0.0002 mg/L 6.5 20
4231944  [Total Nickel (Ni) 2010/09/03 NC 80-120 98 80-120 0.0006, RDL=0.0005 mg/L 9.0 20
4231944  [Total Selenium (Se) 2010/09/03 106 80-120 105 80-120 <0.0002 mg/L 0.4 20
4231944  [Total Silver (Ag) 2010/09/03 112 80-120 102 80-120 <0.0001 mg/L NC 20
4231944  [Total Thallium (TI) 2010/09/03 114 80-120 94 80-120 <0.0002 mg/L NC 20
4231944  [Total Tin (Sn) 2010/09/03 119 80-120 97 80-120 <0.001 mg/L NC 20
4231944  [Total Titanium (Ti) 2010/09/03 NC 80-120 96 80-120 <0.001 mg/L NC 20
4231944  [Total Uranium (U) 2010/09/03 114 80-120 101 80-120 <0.0001 mg/L 3.3 20
4231944  [Total Vanadium (V) 2010/09/03 114 80-120 100 80-120 <0.001 mg/L NC 20
4231944  [Total Zinc (Zn) 2010/09/03 92 75-125 82 75-125 0.005, RDL=0.003 mg/L NC 20
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FRANZ ENVIRONMENTAL INC.
Maxxam Job #: BO78600 Client Project #: 1697-1001
Report Date: 2010/09/08 Site Reference: ROBERT'S BAY
Sampler Initials: RT
QUALITY ASSURANCE REPORT

Matrix Spike Spiked Blank Method Blank RPD

QC Batch _[Parameter Date % Recovery |QC Limits | % Recovery [QC Limits Value Units Value (%) [ QC Limits
4231959 [Dissolved Aluminum (Al) 2010/09/03 NC 80-120 90 80 -120 <0.001 mg/L

4231959 [Dissolved Antimony (Sb) 2010/09/03 119 80-120 107 80-120 <0.0002 mg/L

4231959 [Dissolved Arsenic (As) 2010/09/03 110 80-120 99 83-104 <0.0002 mg/L

4231959 [Dissolved Beryllium (Be) 2010/09/03 84 80-120 92 80-120 <0.001 mg/L

4231959 [Dissolved Chromium (Cr) 2010/09/03 106 80-120 102 80-115 <0.001 mg/L NC 20
4231959 [Dissolved Cobalt (Co) 2010/09/03 108 80-120 104 80-120 <0.0003 mg/L NC 20
4231959 [Dissolved Copper (Cu) 2010/09/03 103 80-120 103 80-116 <0.0002 mg/L 0.5 20
4231959 [Dissolved Lead (Pb) 2010/09/03 103 80-120 107 80-116 <0.0002 mg/L NC 20
4231959 [Dissolved Molybdenum (Mo) 2010/09/03 117 80-120 105 80-118 <0.0002 mg/L

4231959 [Dissolved Nickel (Ni) 2010/09/03 101 80-120 101 80-116 <0.0005 mg/L NC 20
4231959 [Dissolved Thallium (TI) 2010/09/03 107 80-120 107 80-116 <0.0002 mg/L

4231959 [Dissolved Tin (Sn) 2010/09/03 96 80-120 101 80-120 <0.001 mg/L

4231959  [Dissolved Titanium (Ti) 2010/09/03 102 80-120 95 80-115 <0.001 mg/L

4231959 [Dissolved Vanadium (V) 2010/09/03 110 80-120 101 80-120 <0.001 mg/L

4231959 [Dissolved Selenium (Se) 2010/09/03 100 80-117 <0.0002 mg/L

4231959 [Dissolved Silver (Ag) 2010/09/03 94 80-119 <0.0001 mg/L

4231959 [Dissolved Uranium (U) 2010/09/03 111 80-120 <0.0001 mg/L

4231959 [Dissolved Zinc (Zn) 2010/09/03 104 80-120 <0.003 mg/L

4232047 _ [Dissolved Nitrite (N) 2010/09/02 93 80-120 94 80-120 <0.003 mg/L NC 20
4232047 _ [Dissolved Nitrate (N) 2010/09/02 97 80-120 94 82-116 <0.003 mg/L 0.6 20
4233333 [Total Mercury (Hg) 2010/09/03 NC 80-120 99 80-120 <0.002 ug/L 6.4 20

N/A = Not Applicable

RDL = Reportable Detection Limit

RPD = Relative Percent Difference

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate: A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spiked amount was not sufficiently significant to permit a reliable recovery
calculation.

NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a reliable calculation.
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Maxxam Job #: BO78600

Theanalytical dataand all QC contained in this report were reviewed and validated by the following individual(s).

-

RON VERIZT, Sgieyrific Specialist

WILFRED , Analyst I, Organic Department

NI

ORLA 0@8@3@( Ortyanics Supervisor

o
LUBA SHYMUSHOVSKA, Senior Analyst, Organic Department

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. For Service Group specific validation please refer to the Vaidation Signature Page.
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Indian and Northern Affairs Canada Long-term Monitoring
Project 1697-1001 Roberts Bay, Nunavut

In order to obtain the required minimum of 20% duplicate samples, as stipulated in Long-Term
Monitoring Plan, two duplicate soil samples and two duplicate surface water samples were
collected at the site in 2010. Obtained analytical results for submitted samples and their
duplicate pairs were compared to provide an indication of the precision of both the field
sampling and laboratory analyzing methods. Results are presented along with chemical data in
Appendix B, while the methodology is discussed in section 4.6.

All surface water samples for PHCs and PCBs fell within limits of acceptability. The following
inorganics did not meet the criteria: total suspended solids. Several metals did not meet criteria:
dissolved Cd, total As, Hg, Cd, Co, Cu, Pb, and Zn. Dissolved cadmium, total zinc and total
mercury exceeded the acceptable range for “Case D” samples as outlined in Table 4-3. This
means that the concentration of the compound in one or more of the samples was less than five
times the detection limit. Duplicate samples in this range often exhibit similar concentrations,
but the very low concentrations concerned cause minor differences in concentration to be
magnified into a discrepancy between the parent and duplicate samples. Relative percent
differences for parent and duplicate samples for total cadmium, total cobalt, total copper and
total lead were calculated in the traditional manner of absolute difference over average of
concentrations (i.e., “Case C”). While the relative percent differences for these duplicates were
out of the acceptable range defined by Zeiner, most were less than 30%, with only total lead
being above at 47%.

All soil samples for PHCs and PCBs fell within the limits of acceptability as outlined in Table 4-3.
Metals (Cr, Co, Cu, Pb, Ni and Zn) and physical parameters samples were more problematic
with several parameters outside the limits of acceptability, with “Case C” calculations all over
90%, and calculated relative percent difference for lead at 127%.

The above-mentioned parameters that did not meet the acceptable criteria were present in
relatively small concentrations for the most part. Despite the unacceptable percent difference
between (RPD) values, the absolute difference in most cases was relatively small. In many
cases the absolute difference was on the same order of magnitude as the reportable detection
limit. And while RPD results may be unacceptable, the conclusions that would be drawn from
using either the primary or duplicate sample chemical results would be the same. In every case,
whether for water or soil sample, there was agreement between sampling results as to whether
samples exceeded or did not exceed the standards.

The discrepancies between soil samples and their duplicates also highlight the difficulty in
obtaining true duplicates due to soil heterogeneity, the small amounts of soil available for
sampling in one location and the nature of scattered debris. While every effort was made in the
field to obtain good-quality duplicates, other sampling requirements (especially for volatile

Franz Environmental Inc. Appendix E1



Indian and Northern Affairs Canada

Project 1697-1001

Long-term Monitoring
Roberts Bay, Nunavut

components) prohibit any additional soil handling or mixing than that outlined in the field
procedures section above.

Lab quality assurance and quality control was reviewed by Franz and is summarized in Table E-

1, below.
Table E-1: Laboratory Quality Analysis
Quality Control Soil Groundwater
Method
PCBs, metals, PHCs and BTEX were not PCBs, metals, PHCs and BTEX were not
Blank present in the laboratory blank at detectable | present in the laboratory blank at detectable

levels, which is acceptable. Surrogate
recovery was within the acceptable range.

levels, which is acceptable. Surrogate
recovery was within the acceptable range.

Relative Percent

No RPDs were calculated as a result of
undetectable concentrations in parent and
duplicate sample for PCBs. RPDs for PHCs
and BTEX were all within the acceptable

No RPDs were calculated as a result of
undetectable concentrations in parent and
duplicate sample for BTEX/PHCs. RPDs for

Difference range, although one RPD for PHC F2 was metals, PCBs and other physical
within 0.3% of the upper limit of 50%. RPDs ' oy -
for metals were as high as 16.2% (limit of parameters were all within acceptable limits.
acceptability is 50%).

Matrix Spike Percent recoveries for matrix spikes for Percent recoveries for matrix spikes for
were within acceptable range. were within acceptable range.

Spiked Blank Percent recoveries for matrix spikes for Percent recoveries for matrix spikes for

were within acceptable range

were within acceptable range

The internal laboratory quality control for analyses meets acceptability criteria. Therefore based
on both laboratory and field QA/QC results, the data is reliable for its intended use. Laboratory
QA/QC results are included in the laboratory certificates of analyses provided in Appendix D.

Franz Environmental Inc.
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Indian and Northern Affairs Canada Long-term Monitoring
Project 1697-1001 Roberts Bay, Nunavut

SWMF

Borrow
Area 4

Borrow
Area 2

Photo 1. Roberts Bay site showing the SWMF, Borrow Areas 2 and 4 and regraded areas. Direction photo taken:
SW (picture # P8290787).

Borrow
Area 1 Borrow

Area 5

Borrow
Area 4

Photo 2. Roberts Bay site showing Borrow Areas 1, 4 and 5 regraded areas. Direction photo taken: W (picture #
P8290788).

Franz Environmental Inc. Appendix F1
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Photo 3. SWMF showing casings for thermistor strings A, B & C. Direction photo taken: SW (picture # P8290789).

Photo 4. Ground squirrel burrow on Borrow Area 4. Direction of photo taken: SE (picture # P8280791).

Franz Environmental Inc. Appendix F2
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v N

Photo 5. Stain on regraded area to the east of the SWMF (picture # P8280732).

Photo 6. Area of possible settlement and washing out of fines area on top of the SWMF. Picture viewpoint number
28 (Figure A-2, Appendix A). Direction photo taken: E (picture # P8290766).

Franz Environmental Inc. Appendix F3
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Project 1697-1001 Roberts Bay, Nunavut

Photo 7. ROB-8 surface water sampling point (front, left) showing additional surface water body beyond (centre).
Stain (Photo 5) to immediate left of camera. Direction photo taken: SE (picture # P8280731).

Photo 8. ROB-7 surface water sampling point with SWMF thermistor casings in the distant background. Surface
water slightly obscured by grasses and reeds. Direction photo taken: E (picture # P8280721).

Franz Environmental Inc. Appendix F4
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Photo 10. Thermistor String C casing with ohmmeter and diagnostic tools in foreground (chmmeter and data logger
analog channel switchbox). Direction photo taken: E (picture # P8280718).

Franz Environmental Inc. Appendix F5
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Photo 12. Thermistor String A casing (picture # P8280719).

Franz Environmental Inc. Appendix F6




Indian and Northern Affairs Canada

Project 1697-1001

Long-term Monitoring
Roberts Bay, Nunavut

Table F-1. Picture viewpoint numbers of the NHWL (as depicted in Figure A-2, Appendix A) cross-referenced with

picture numbers on attached CD-ROM.

Viewpoint # | Picture# | Viewpoint# | Picture#
1 P8290739 18 P8290764
2 P8290740 19 P8290765
3 P8290752 20 P8290757
4 P8290741 21 P8290756
5 P8290742 22 P8290758
6 P8290753 23 P8290759
7 P8290754 24 P8290760
8 P8290744 25 P8290761
9 P8290745 26 P8290762
10 P8290755 27 P8290769
11 P8290746 28 P8290766
12 P8290747 29 P8290767
13 P8290748 30 P8290768
14 P8290749 31 P8290770
15 P8290750 32 P8290771
16 P8290751 33 P8290743
17 P8290763

Franz Environmental Inc.
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February 09, 2009

Roberts Bay and Ida Bay
VISUAL MONITORING CHECKLIST

Zg/of/ﬂ’

N Foberb Dy

stually assess the landfill for the following z/ ems & provide a photograph

record

a) Is erosion occurring on the surface or berms of the landfill?

i) Are there preferred drainage channels?

ii) Is there sloughing of material?

b) What is the extent of the erosion? (percentage of surface area)

T

i) Is it localized or continuous? N

¢) Where is the erosion occurring? (i.e. along the toe, on the surface, through the berms)

d) Explanation: (i.e. evidence of significant surface water run-off, poor material)

a) Is there differential settlement occurring on the surface?

i) Are there low areas or depressions?

ii) Are voids forming?

b) What is the extent of the settlement? (percentage of surface area)

i) Is it localized or continuous? °

ii) How deep is it?

¢) Where is the settlement occurrmg" (i.e. near berms, near the centre of the facility)

05 ndicdsd o

d) Explanation: (ie. evidence of significant supface infiltration, water ponding, snow drifting)

a)Is there frost action/damage to the landfill?

i) Is there exposed debris due to uplift?

ii) Is there tenston cracking along the berms?

iii) Is there sorting of granular fill?

b) What is the extent of the frost action? (percentage of surface area)

i) Is it localized or continuous?

¢) Where is the heaving/cracking occurring? (i.e. along the toe, on the surface, through the berms)

d) Explanation: (i.e. poor material, poor compaction, high water/silt content in cover material)

Roberts Bay and Ida Bay
Long-Term Monitoring Plan
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a) What is the conditlc;n of the monitoring wells and thermistor strings(if applicable)?

5. Others - Confirm presence or absence, extent and description of the following

Animal Burrows: % 50

"t

Vegetation: dﬁﬁ QMM‘L C’Q m\g{L VSM ce oot

Staining:

s

Vegetation Stress _
9, ﬂ/\ a_rfm S rrvnds
Hha M waa vhe 9

Seepage Points:

Exposed Debris:

XL,% é’,f/moi baceko

t,(L,»w 5

Other observed features:

/

“"-t;

i/

Roberts Bay and Ida Bay Page 20 of 22
Long-Term Monitoring Plan
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Indian and Northern Affairs Canada Long-term Monitoring
Project 1697-1001 Roberts Bay, Nunavut

From monitoring experience at INAC DEW Line and abandoned mine sites, Franz
Environmental Inc. suggests the following steps be considered to collect better-quality
temperature data with increased efficiency from the thermistor data loggers installed to monitor
landfill freezeback.

1.

2.

Before the long-term monitoring field program commences, the following information should
be confirmed if not recorded in the thermistor installation report: bead type, bead depths,

bead offset or calibration data, appropriate temperature conversion file (e.g. 16temp.sff for
bead type 44007 if using Lakewood Systems hardware and Prolog software). Without this
baseline data, field temperature readings will not be interpretable.

A list of provisions and checks for thermistor maintenance should be provided, particularly

given that most sites are visited only once per year. The list will increase the chances of
rectifying or preventing problems with thermistors in the field, minimizing the chances of

leaving malfunctioning loggers in the field to collect a year of bad data — or to collect no data

at all.
items:
a.

The list of provisions and checks should include (but not be limited to) the following

A spare data logger. Consultants should be prepared to change data loggers on site
if field observations indicate that the logger in place is not functioning. The logger
replaced at the SSDF thermistor 02VT during the 2010 CAM-F monitoring program
and sent to Lakewood Systems for repair should now be available to INAC.

A spare set of data logger batteries. Consultants should be prepared to change data
logger batteries (a 9V and a 12V lithium) if voltages are low or data logger not
functioning (see also note 5 below). One set of batteries, left over from the 2010
CAM-F monitoring program, should be available to INAC.

Consideration for shipment of dangerous goods. Lithium batteries are considered a
dangerous good and therefore require special packaging and additional time to be
transported to sites.

Desiccant cartridges. Bring spare desiccant cartridges to all sites with thermistors,
and open all data logger units to verify if cartridges require replacement (based on
colour). Also look for evidence of moisture within the thermistor housing unit and on
cable pins, as moisture can cause serious logger malfunction.

Manual data verification. Temperature data should be verified manually in the field
each year, for each thermistor string, which means bringing data logger software
(with appropriate resistance-temperature conversion file obtained from the
manufacturer) and a manual temperature conversion file (.xls), also obtained from
the manufacturer. If there is a significant difference (i.e., > 0.2 C, perhaps giving
small leeway to top bead and possible rapid temperature change over short time
periods), the spare logger should be swapped in and again values compared. An
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Indian and Northern Affairs Canada Long-term Monitoring
Project 1697-1001 Roberts Bay, Nunavut

effort should be made, however, to attempt to minimize the time between manual
and logged temperature readings. If issues persist, the beads themselves may not
be in good condition (though there is no immediate field option to fix this problem).

f.  Manual verification equipment. A switchbox (to isolate and probe individual analog
data channels on data loggers) and accurate ohmmeter is required to perform a
manual verification of thermistor data loggers and temperature sensing beads. In the
event that these are unavailable, manual verification is still possible, if slightly more
difficult and less precise. Small alligator clips and a diagram of the data logger cable
pin-out (attached later in this appendix) will be required to replace the switchbox
(note pin “M” is common). In the absence of a Lakewood-provided, or other sensitive
ohmmeter, a low quality multimeter can be used if calibrated, either before or
immediately after field measurements. The internal resistors of the Lakewood
Systems data loggers may be used for this purpose (contact Lakewood or see
attached sheet later in this appendix for some common resistances found in the RX-
16 data logger).

g. Adjust data logger clocks. If consistent temperature comparisons are to be made
year to year, time should be verified and corrected to the appropriate local time as
some data logger clocks appear to drift significantly over the period of a single year.

3. Whether future installations of thermistor strings include surface (air) temperature beads or
not, weather data from the nearest weather stations should be considered in analyses.
Although temperature data is likely to be the most reliable and useful, snowfall and wind
speed data, landfill aggregate type and moisture content could also be shown to impact
landfill freezeback.

4. Reports and data from other permafrost sites with landfill thermistors would be extremely
useful in helping to analyse landfill temperature trends.

5. A note on battery voltages: The battery voltage levels are particularly meaningful when
rechargeable batteries are used. With lithium batteries, as is the case at Roberts Bay, the
discharge curve is extremely flat until total failure, when voltage levels drop off abruptly.
Because voltage readings are not a good predictor of failure, lithium batteries should
generally be replaced based on their date stickers.

Franz Environmental Inc. Appendix H2



‘RX-16 CONNECTOR PINOUT AND WIRING

PIN#
PINA
PIN B
PINC
PIN D
PINE
PINF
2ING
PINH
PiNJ
PINK
PINL
PiN N
PiN P
PiN R
PIN S
PINT
PIN M

ALGH#
ALG A1
ALG2
ALG3
ALG 4
ALG5
ALGE
ALGT
ALGS
ALG S
ALG 10
ALG 1
ALG 12
ALG 13
ALG 14
ALG 15
ALG 16
REF

COLOR

Black

Purple

White

CGroy

Red

Brovn
White/Green

Blue

Green

Yellow
VWhite/Blue
Orange
VéhiteVellow
WhiteBack
White/Brown (Bat V)
P1 Green

Black (18 Guags)
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CALIBRATION DATA REF. #JH090703A-STRING-AChO1
DATE: 03/JUL/09
CUSTOMER: Rice SERIAL #A
SENSOR: STRING-ACh01 LOGGER # 07060503
UNITS C OFFSET (C): -0.2220

co 448.156423

¢ -95.859120

c2 8.361954

c3 -0.434098

‘ 0197 Cs 0.011183
0.0197. 0. cs -0.000094

Oid CO 448.378449 BY: JH

Old ¢1 -95.859120
Oid C2 8.361954 ORDER # 9005021
Old C3 -0.434098
| Old C4 0.011183
- Oid C5 -0.000094
i CALIBRATION PROFILES
I
B seroreca. ™ arrEr caL
1
,,,,,,, B} |
.
| |

0.1500

ERROR

©)

0.1000

0.0800

i
0.3000
: o 0.2500 F> §> b) b>
T : ' > >
0.2000”'_'““"ik‘“—ib DL““EP

00000 = =

-0.0800

SAMPLE

takewood.com
#112, 9704 39 Avenue NW. Ed ton, AB C da T6E 6M7 Phone: (780) 462-9110  Fax:(780) 450-3867




CALIBRATION
CERTIFICATIEE

REF. #JH090703A-STRING-ACh02

= MO I T

re LDaler Recordirng FProdicts

CALIBRATION DATA

DATE: 03/JUL/09
ACTUAL CUSTOMER: Rice SERIAL #A
Cc SENSOR: STRING-ACh02 LOGGER #07060503
: : 0.0000 -0.0129, )
L0278 01278 0.0000 4 0.0124 )
. 0.1456 01456 0.0000 ° 0.0053 . UNITS C OFFSET (C): -0.1403
£ 01456 0.1458 0.0000 ¢ 0.0053  0.005
0.1278 0.1278 0.0000 @ 00124 -0.012 co 448.238194
{04278 01278 00000 . -0.0124 _-0.012 c1 -95.859120
| 0145601456 0.0000 ¢ 0.0053 0.005 c2 8.361954
. 0.1456 0.1456  0.0000 i 0.0053 0.005 C3 -0.434098
701456 70.1456 — 0.0000 00053 0.005 c4 0.011183
,,,,,, 0.1633 0.1633 _0.0000 % 0.0230 0,023 cs -0.000094
| | Oid Co 448.378449 BY: JH
| [ Oid C1 -95.859120
| | | i Oid C2 8.361954 ORDER # 9005021
) | | Old C3 -0.434098
| ; Oid C4 0.011183
0ld C5 -0.000094
| | |
| )
! CALIBRATION PROFILES
"""""" — ’ i P serorecal ™ aprer caL
|
o i 0.2000
| |
|
i |
|
. B>
/ : 01300 B P B >
|
|
[ i B B > b
| |
| | | |
! |
i . ; £.1000
—1 ]
| !
w | ERROR
] {C)
i
£.0800
| |
i C)
i i
| i L] 2=
| | 3 0.0000
! ‘ - -
i |
| | |
| | |
g -0.0500 . : L L
; 2 8 8 1 12
i |
SBAMPLE
| |
lakewood.com
#112, 9704 39 Avenue NW. Ed ton, AB Canada T6E 6M7 Phone: (780) 462-9110 Fax:(780) 450-3867
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CALIBRATION
CERTIFICATE

olololoblojoolod

:

|
D i s e cc e o L L L L L L T T T T TS T SR R NN O MRS MR GRS SO B S

lakewood.com

REF. #JH090703A-STRING-ACh03

DATE: 03/JUL/09
CUSTOMER: Rice

SENSOR: STRING-ACh03

UNITS C
co 448.250603
C1 -95.850120
Cc2 8.361954
C3 -0.434098
C4 0.011183
Ccs -0.000094
Old C0 448.378449
Oid C1 -95.859120
Old C2 8.361954
Oid C3 -0.434098
Oid C4 0.011183
Oid C5 -0.000094

SERIAL #A
LOGGER # 07060503

OFFSET (C): -0.1278

BY: JH
ORDER # 9005021

ERROR
{€)

CALIBRATION PROFILES

P geroreca. B aprer caL

0.1400

A I O O S N

G.1200

0.1000

0.0800

0.0800

0.0400

Q0200 T

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7

Phone: (780) 462-9110 Fax:(780) 450-3867
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CALIBRATION DATA REF. #JH090703A-STRING-ACh04
J DATE: 03/JULJ09
ERROR  VALUE | acTuaL | VALUE | ERROR CUSTOMER: Rice SERIAL # A
i C C C i C SENSOR: STRING-ACh04 LOGGER # 07060503
B ) 0.0000 . i
0. 0. 0.0000 T20.0137 -0.013
Q. 0. 0.0000 0.0142; 0.014 UNITS C OFFSET (C): -0.1137
0] 0 0:0000 @ 00041 " 0.004
0. 0. 0.0000 -0,0137,  -0.013 Cco 448.264786
0.1 0. 0.0000 ® -0,0137;  -0.013 C1 -95.859120
0. 0. 0.0000 0.0041: 0.004 [0 8.361954
0. 0. 0.0000 0.0142] 0.014 Cc3 -0.434098
0. 0. 0.0000 0.0041: 0.004 C4 0.011183
Q. 0. 0.0000 0.0142: 0.014 C5 -0.000094
Old Co 448.378449 BY: JH
Oid C1 -95.859120
Old C2 8.361954 ORDER # 9005021
Old C3 -0.434098
,,,,,,,,,,, Oid C4 0.011183
Old C5 -0.000094
’ CALIBRATION PROFILES
! P perorecar M arter cac
0.1400
» » »
0.1200 > > 'S i
0.1000 | s g >
00800
i
0.0600 i
I ERROR
I e
00400
0.0200
] | |
] u | |
0.0000 ]
nn n" N
0.0200
i 00400 i i 1 | i
0 2 4 6 8 10 12
SAMPLE

lakewood.com

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7 Phone: (780) 462-9110 Fax:(780) 450-3867
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CALIBRATION DATA REF. #JH090703A-STRING-ACh05

SEFORE CAL ’ DATE: 03/JUL/09
ERROR  VALUE | ACTUAL § VALUE  ERROR | CUSTOMER: Rice SERIAL #A

‘‘‘‘‘‘‘‘‘‘‘‘‘‘ SENSOR: STRING-ACh05 LOGGER # 07060503

UNITS C OFFSET (C): -0.1620

Co 448.216418
C1 -95.869120
Cc2 8.361954
C3 -0.434098
C4 0.011183

olooololoololola
=

olojo|oloiolblolola o

i
1 c5 -0.000094
Old CO 448.378449 BY: JH
Oid C1 -95.859120
0Old C2 8.361954 ORDER # 8005021
0ld C3 -0.434098
Old C4 0.011183
Old C5 -0.000094
CALIBRATION PROFILES
|
B gerorecal ® arrer oAl
| -
| |
l ‘ 0.2000
|
i B [ 2
‘ } > > B B >
| |
E 0.1500 > > ’
| |
| | |
| : 0.1000
ERROR
—]
|
00500
- =
§ |
'
| | o000 F— BB = -
| |
| =
| |
1 i
00500
a 2 4 8 8 10 12
g SAMPLE

lakewood.com
#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7 Phone: (780) 462-9110 Fax:(780) 450-3867
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Remore Dara Recordirg FProdiccss

CALIBRATION
CERTIFICATE

A

CALIBRATION DATA

REF. #JH090703A-STRING-ACh06

DATE: 03/JUL/09
CUSTOMER: Rice

SENSOR: STRING-ACh06

SERIAL #A
LOGGER #7060503

lakewood.com

UNITS C OFFSET (C): -0.2167
[od ] 448.161738
C1 -95.859120
Cc2 8.361954
C3 -0.434098
Cc4 0.011183
C5 -0.000094
Oid Co 448.378449 BY: JH
Old C1 -95.859120
Old C2 8.361954 ORDER # 9005021
Oid C3 -0.434098
Old C4 0.011183
Old C5 -0.000094
CALIBRATION PROFILES
B serorecat ® arrercac
0:3000
02500
B
B b B B B
02000 B BB
0.1500
ERROR
()
01000
00500
|
] L] L]
0.0000
B =
20500 . .
¢ 2 4 6 8 1 12
SAMPLE

#112, 9704 39 Avenue NW.

Edmonton, AB Canada TG6E 6M7

Phone: (780) 462-9110 Fax:(780) 450-3867
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CALIBRATION DATA REF. #JH090703A-STRING-AChO07
— AFTERCAL ) DATE: 03/JUL/09
ACTUAL | CUSTOMER: Rice SERIAL#A

c | C SENSOR: STRING-ACh07 LOGGER # 07060503
0 " 0. 121 0.0000

0. 0.1456.  0.0000

Q. 0.145 0.0000 UNITS C OFFSET (C): -0.1385

0 0.1456 " 0.0000 !

0. 0.127 0.0000 co 448.239967

0. 0.1278 0.0000 C1 -95.858120

Q. 0.127 0.0000 c2 8.361954

0. 0.145/ Cc3 -0.434098

0. 0.145 C4 0.011183

0. 0.145 C5 -0.000094

Oid Co 448.378449 BY: JH

Old C1 -95.859120

Old C2 8.361954 ORDER # 9005021
Old C3 -0.434098

Oid C4 0.011183

Old C5 -0.000094

0.0000
0.0000
0.0000

CALIBRATION PROFILES

B BEFORE CAL L] AFTER CAL

0.1600

B &

0.1400

0.1200
0.1000
0.0800

i |
e SSS2E28SS
v
v
v
v
v
v
v
v

I
et

ERROR

)

0.0800

- : 1
0.0400
3 0.0200
= = ¥
9.0000
L
-0.0200 - : . L
S S O 2 4 f 8 10 12
SAMPLE

lakewood.com

#112, 9704 39 Avenue NW. Ed ton, AB Canada T6E 6M7 Phone: (780) 462-9110 Fax:(780) 450-3867
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Remore LDala Recordirzg Frodicts

CALIBRATION
CERTIFICATE

CALIBRATION DATA

REF. #JH090703A-STRING-ACh08

DATE: 03/JUL/09

| ACTUAL CUSTOMER: Rice SERIAL # A
C SENSOR: STRING-ACh08 LOGGER # 07060503
: X 0.0000
0.1000 0. 0.0000
01000 C. 0.0000 UNITS C OFFSET (C): -0.1033
0.1177. 0. 0.0000
01000 0. 0,0000 co 448.275170
0.1000" 0. 0.0000 c1 -95.859120
0.1000 0. 0.0000 c2 8.361954
04177 0. 0.0000 c3 -0.434098
01177 0. 0.0000 : ca 0.011183
0.1000, 0. 0.0000 ! c5 -0.000094
1 Old Co 448.378449 BY: JH
0id C1 -95.859120
2 Old C2 8.361954 ORDER # 9005021
,,i VVVVV Oid C3 -0.434098
Old C4 0.011183
! | old C5 -0.000094
| .
| |
| ; CALIBRATION PROFILES
yﬁ ]
% Ld BEFORE CAL L] AFTER CAL
I l 0.1400
! g 0.1200 ’ } }
| |
| | | ]
; | o000 TP B
, 1 |
—1 :
i 1 | 0.0800 ———>
S |
: i
|
N ©.0600
! 1 ERROR
; © 0.0400 77
|
| |
- |
l 0.0200
n L] L
0.0000 g !
-0.0200
|
|
i -0.0400 . L
; o] 2 4 & 8 10 12
V_v | |
S— i SAMPLE

lakewood com

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7

Phone: (780) 462-9110 Fax:(780) 450-3867
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Remore Dealer Recordirng FProcicss

CALIBRATION
CERTIFICATE

CALIBRATION DATA

C C
01177 0
0.1278 0
0.1177 0
0.1278 0
0.1177 0
0.1177 0
0.1177 0
0.1177 0
0.1177 0

|
|

lakewood.com

REF. #JH090703A-STRING-ACh09

DATE: 03/JUL/09
CUSTOMER: Rice

SENSOR: STRING-ACh09

SERIAL #A
LOGGER # 07060503

UNITS C OFFSET (C): -0.1197
co 448.258707
C1 -95.858120
c2 8.361954
c3 -0.434098
C4 0.011183
Cc5 -0.000094
Oid Co 448.378449 BY: JH
Old C1 -95.859120
Old C2 8.361954 ORDER # 9005021
Old C3 -0.434098
Old C4 0.011183
Old C5 -0.000094
CALIBRATION PROFILES
LS BEFORE CAL B AFTER CAL
0.1400
> b
SN O S T e e =

0.1000

0.0800

ERROR (0600
{€)

0.0400

0.0200

SAMPLE

#112, 9704 39 Avenue NW. Edmonton, AB Canada

T6E 6M7 Phone: (780) 462.9110 Fax:(780) 450-3867
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Rermore Dater KRecordrirng FProducrs

CALIBRATION
CERTIFICATIE

CALIBRATION DATA

ERROR VALUE | ACTUAL
0.1456 ~0.145
01456 0.145
| 01456 0.145
L0278 0427
0.1278 " 0.127
0.1278 0127
0.14560.145
0.1456 0145
l 01456 0.145
E
| |

P ————————
l
\

|

B R D A N A O A

lakewood.com

REF. #JH090703B-STRING-BChO1

DATE: 03/JULJ09
CUSTOMER: Rice

SENSOR: STRING-BCh01

SERIAL #B
LOGGER #07060501

UNITS C OFFSET (C): -0.1403
co 448.238194
C1 -95.859120
C2 8.361954
Cc3 -0.434098
o7 0.011183
C5 -0.000094
Oid Co 448.378449 BY: JH
Oid C1 -85.859120
Oid C2 8.361954 ORDER # 9005021
Old C3 -0.434098
Old C4 0.011183
OldC5 -0.000094
CALIBRATION PROFILES
P peroreca. ™ artER CAL
0.1600
B P B b B B b
0.1400
> b
01200
0.1000
00800
ERROR 00600
{C}
0.0400
0.0200
N = E 2
0.0000
- .
-0.0200
-0.0400 . : '
0 2 4 6 8 10 12
SAMPLE

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7

Phone: (780) 462-9110 Fax:(780) 450-3867
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CALIBRATION DATA REF. #JH090703B-STRING-BChO02
DATE: 03/JUL/09
ERROR VALUE § AcTuAL | VALUE | ERROR] CUSTOMER: Rice SERIAL #B
c SENSOR: STRING-BCh02 LOGGER # 07060501
U,
0.
8. UNITS C OFFSET (C): -0.1582
0. co 448.220216
0. ct -95.859120
0.1 c2 8.361954
: c3 -0.434098
c4 0.011183
i Ccs -0.000094
B | | Oid C0 448.378449 BY: JH
‘ 1 Oid C1 -95.859120
I I Oid C2 8.361954 ORDER # 9005021
Oid C3 -0.434098
| Oid C4 0.011183
1 Old C5 -0.000094
| 1
] 1 |
i i CALIBRATION PROFILES

> BEFORE CAL n AFTER CAL

I ‘ L I~ ~ > >

|
|
*-

ERROR

{©)

0.0500

0.0000

RS TN SSEER I SR AN RS S AN S A AR -
NS SRS
n
- [ |
[ |
- n
]
]
-~ [ |
||

1 SAMPLE
|
L.

lakewood.com

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7 Phone: (780) 462-9110 Fax:(780) 450-3867
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Rermore Dara Recordrng FProdicts

CALIBRATION
CERTIFICATIE

CALIBRATION DATA

ACTUAL
C
0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

g B ot Dt et S Lt g St

0.0000

ummrmu

lakewood.com

REF. #JH090703B-STRING-BCh03

DATE: 03/JUL/09
CUSTOMER: Rice SERIAL #B

SENSOR: STRING-BCh03 LOGGER # 07060501
UNITS C OFFSET (C): 0.1420
Cco 448.236422
Ct -95.859120
C2 8.361954
C3 -0.434098
Cc4 0.011183
o1} -0.000094
Qid C0 448.378449 BY: JH
Old C1 -95.859120
Old C2 8.361954 ORDER # 9005021
Oid C3 -0.434098
Oid C4 0.011183
Old C5 -0.000094
CALIBRATION PROFILES
P serorecar P arTer caL
02000
B B
0.1500 P B B B>
B B B B
0.1000
ERROR
{C)
00500
0000 | | E
! | !
0,050
0 2 4 6 8 10 12
SAMPLE

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7

Phone: (780) 462-9110 Fax:(780) 450-3867
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e Llcr RKecordirg FProducss

CALIBRATION
CERTIFICATIE

CALIBRATION DATA

e B g Sk St ot e

REF. #JH090703B-STRING-BCh04

DATE: 03/JUL/09

CUSTOMER: Rice

SENSOR: STRING-BCh04

SERIAL #B
LOGGER # 07060501

UNITS C OFFSET (C): -0.1332
co 448.245285
C1 -95.859120
c2 8.361954
Cc3 -0.434098
Cc4 0.011183
Cc5 -0.000094
Oid Co 448 378449 BY: JH
Old C1 -95.859120
Oid C2 8.361954 ORDER # 9005021
Old C3 -0.434098
Oid C4 0.011183
Oid C5 -0.000094
CALIBRATION PROFILES
P gerORE CAL AFTER CAL
01800
B
01600
2
0.1400
B B B B P P B b
0.1200
0.1000
ERROR 00800
(o)}
0.0600
00400
L]
0.0200 1
0.0000
L E ¥ » = L
-0.0200 : : L ‘
0 2 4 6 8 10 12
SAMPLE

fakewood.com

#112, 9704 39 Avenue NW, Edmonton, AB Canada TGE 6M7

Phone: (780) 462-9110 Fax:(780) 450-3867



CALIBRATION DATA REF. #JH090703B-STRING-BCh05
L DATE: 03/JUL/09
ACTUAL § VALUE ERROR CUSTOMER: Rice SERIAL #B
c SENSOR: STRING-BCh05 LOGGER # 07060501
N 0.0000
0. 0.0000
0. 0.0000 UNITS C OFFSET (C): -0.1367
0. 0.0000
0. 0.0000 [odi] 448.241740
Q. 0.0000 C1 -95.859120
. 0.1456 4 C2 8.361954
0.1456 45 C3 -0.434098
0.1278 2 X Cc4 0.011183
0.1456 45 0.0089 C5 -0.000094
~ Qid C0 448.378449 BY: JH
7 Old C1 -95.859120
OldC2 8.361954 ORDER # 9005021
. Old C3 -0.434098
o Oid C4 0.011183
| | Oid C5 -0.000094
— —] CALIBRATION PROFILES
g P serorecal ™ aprer cau
1
- 0.1600
B b P b B
! ' 0.1400
i | > > > b >
i 0.1200
]
3
:
| | 0.1000
0.0800
ERROR
{C)
0.0600
i l f 0.0400
| | 0.0200
| -
$.0000
E = L -
i i 1 i
00200
i a 2 4 [ 8 10 12
SAMPLE
2

lakewood.com

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7 Phone: (780) 462-9110 Fax:(780) 450-3867



Z A T T CaaTion

REF. #JH090703B-STRING-BCh06
DATE: 03/JUL/09

CUSTOMER: Rice SERIAL #B
SENSOR: STRING-BCh06 LOGGER #7060501
UNITS C OFFSET (C): -0.1385
co 448.239967
ci -95.859120
c2 8.361954
c3 -0.434098
c4 0.011183
c5 -0.000094
0id C0 448.378449 BY: JH
Old C1 -95.859120
Oid C2 8.361954 ORDER # 9005021
Old C3 -0.434098
Old C4 0.011183
Old C5 -0.000094

0.1600

0.1400

0.1200

0.1000

0.0800

0.0800

0.0400

0.0200

$.0000

-0.0200

CALIBRATION PROFILES

P perorecar ® arTer cal

L N B P

SAMPLE

CALIBRATION DATA
. ACTUAL § VALUE & ERROF
i C o C
X L 0.0000
0.1278 Q. 0.0000
0.145 0 0.0000
0.145 0 0.0000
0.1456 Q 0.0000
0.1456 0 0.0000
0.1278 0 0.0000
! 0.1456 0 0.0000
0.1278 0 0.0000 .
i 0.1456 0 0.0000 0.0071
|
.
i
| |
iw | |
| |
l <<<<<<<<<<<<<< il {
|
ERROR
| ()
| |
|
| |
| |
|
|
! |
|
|
|
i
i i
i i
i i
lakewood.com

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7

Phone: (780) 462-9110 Fax:(780) 450-3867



CALIBRATION DATA

REF. #JH090703B-STRING-BChO7
DATE: 03/JUL/09

0.1800

0.1800

0.1400

0.1200

0.1000

0.0800

0.0600

0.0400

0.0200

0.0000

-0.0200

CUSTOMER: Rice SERIAL #B
SENSOR: STRING-BCh07 LOGGER # 07060501

UNITS C OFFSET (C): -0.1367

co 448.241740

ci -95.859120

c2 8.361954

c3 -0.434098

c4 0.011183

cs -0.000094
Old C0 448.378449 BY: JH
Oid C1 -95.859120
Oid C2 8.361954 ORDER # 9005021
Oid C3 -0.434098
Old C4 0.011183
Old C5 -0.000094

CALIBRATION PROFILES
b BEFORE CAL L AFTER CAL
B
B B B
> b B B P B>
=
= | B
= L
1
3] 2 4 6 8 10 12
SAMPLE

, LUE | ACTUAL § VALUE | EF
. C
L 0. 0.0000
| 0. 0.0000
L O 0. 0.0000 0.0089
o 0. 0.0000 -0.0089
0 0. 0.0000 -0.0089
0. 0. 0.0000 -0.0089
0. 0. 0.0000_§ 00089
0. 0. 0.0000 0.0266
0. 0. 6.0000 0.0089
0.1456 0. 0.0000 0.0089
. |
i
|
|
| |
l |
|
| |
| |
| |
|
| i
|
| |
.
i
ERROR
©
|
|
|
|
| |
i |
:
;
i
lakewood.com

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7

Phone: (780) 462-9110 Fax:(780) 450-3867



£ MHNOY, STPHS 7 CERTIMCATE

CALIBRATION DATA

REF. #JH090703B-STRING-BCh08
DATE: 03/JUL/09

0.1800

0.1600

0.1400

0.1200

0.1000

0.0800

0.0600

0.0400

0.0200

0.0000

-0.0200

CUSTOMER: Rice SERIAL #B
SENSOR: STRING-BCh08 LOGGER #07060501
UNITS C OFFSET (C): -0.1367
co 448.241740
ct -95.859120
c2 8.361954
c3 -0.434098
c4 0.011183
cs -0.000094
Oid Co 448.378449 BY: JH
Old C1 -95.859120
Oid C2 8.361954 ORDER # 9005021
Oid C3 -0.434098
Old C4 0.011183
Old C5 -0.000094
CALIBRATION PROFILES
Lg BEFORE CAL ! AFTER CAL
B
B B B
B P > B B B
=
= ] ]
= = =
i ) i !
g 2 4 8 8 10 12
SAMPLE

DR VALUE | ACTUAL
B C
RVIL 0.0000 X :
0127870 0.0000 : .
014560 0.0000 ) )
Lo 0 0.0000 ) ,
| RPN 0.0000 . :
012780 00000 : 008
014560 00000 ) :
016330 0.0000 ) .
012787770 0.0000 ;
01456 0 0.0000 0.0089 0.
|
l
| |
| |
| |
|
| ! 3
| i
_ |
|
]
|
.
ERROR
<)
| |
1
|
| |
|
| |
| |
g
= | i
| ]
_ | | 1
| | i

lakewood.com

#112, 9704 39 Avenue NW. Edmonton, AB Canada TGE 6M7

Phone: (780) 462-9110 Fax:(780) 450-3867



= AT T e

CALIBRATION DATA REF. #JH090703B-STRING-BChO09
DATE: 03/JUL/09
CUSTOMER: Rice SERIAL#B
SENSOR: STRING-BCh09 LOGGER # 07060501
UNITS C OFFSET (C): -0.2658
co 448092653
c1 -95.859120
¢2 8.361954
c3 -0.434098
ca 0.011183
cs -0.000094

Oid CO 448.378449 BY: JH

Oid C1 -95.859120

Oid C2 8.361954 ORDER # 9005021
Oid C3 -0.434098

OldC4 0.011183

Old C5 -0.000094

rrrrrrrrrrrrrrrr — CALIBRATION PROFILES

> BEFORE CAL n AFTER CAL

0.3500

0.3000

> > > > > >

0.2500

0.2000

ERROR ¢ 1500

()

0.1000

SAMPLE

©
¥
IS
@
@
=
b~}

fakewood.com

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7 Phone: (780) 462-9110 Fax:(780) 450-3867




== T LN S/5724 12

Reriote Daia Recordirg Prodicss

CALIBRATION
CERTIFICATE

CALIBRATION DATA

E | ACTUAL § VALUE ERROR}]
(o C
0.0000 " :

REF. # JH090703B-STRING-BCh10

DATE: 03/JUL/09

CUSTOMER: Rice

SENSOR: STRING-BCh10

SERIAL #

LLOGGER # 07060501

ERROR

€y

-0.0200

U, "0 3
0. 0. 0.0000 ©0.0018] -0.00
) 0. 0.0000 20,0018 -0.00 UNITS C OFFSET (C): -0.1473
| IO 0. 0.0000 20,0018 -0.00
0. a. 0.0000 -0.0018 " -0.001 co 448.231104
0. 0. 0.0000 -0.0018 0,001 c1 -95.859120
0. 0. 0.0000 0.01600.016 c2 8.361954
0. 0. 0.0000 -0.0018-0.00 c3 -0.434098
0. 0. 0.0000 0.001820.00 c4 0.011183
0. 0. 0.0000 -0.0018-0.00 c5 -0.000094
| Old Co 448.378449 BY: JH
Oid C1 -95.859120
Oid C2 8.361954 ORDER # 9005021
0id C3 -0.434098
Old C4 0.011183
Old C5 -0.000094
CALIBRATION PROFILES
B BEFORE CAL » AFTER CAL
T 0.1800
0.1600
L S A 2 P o B

0.1400

0.1200

0.1000

0.0800

0.0800

0.0400

0.0200

o T W W W W W W

SAMPLE

T‘mm
|

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7

Phone: (780) 462-9110 Fax:(780) 450-3867



CALIBRATION DATA REF. #JH090703B-STRING-BCh11

-0.0200

SAMPLE

AL A DATE: 03/JUL/09
VALUE | ACTUAL § VALUE ERROR CUSTOMER: Rice SERIAL #B
] _ Cc SENSOR: STRING-BCh11 LOGGER # 07060501
e L 0.0000
. 0.1456 0.145 0.0000
0.1456 0.145 0.0000 UNITS C OFFSET (C): -0.1473
0.1456 0.145 0.0000
0.145 0.1456°  0.0000 Cco 448.231104
0.1456 0.1456  0.0000 C1 -95.859120
0.1456 0.145 0.0000 Cc2 8.361954
0.1456 0.145 0.0000 C3 -0.434098
0.1456 Q.145 0.0000 Cc4 0.011183
0.1633 0.163 0.0000 C5 -0.000094
Old CO 448.378449 BY: JH
Oid C1 -85.859120
Oid C2 8.361954 ORDER # 9005021
| Oid C3 -0.434098
| ] | ] Qid C4 0.011183
| | Old C5 -0.000094
:
1
: i CALIBRATION PROFILES
i i B serorecat ® arter caL
i
| |
! 0.1800
g 81600 >
| |
N 2 2 3 N N I N 2
|
’ ! 0.1406
| |
| 1
; 0.1200
|
1
; 1 $.1000
| |
i ERROR 0800
(©
|
I 0.0600
|
°
; % 0.0400
i
i 0.0200
L]
! £.0000
|
|
| ;

lakewood.com

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7 Phone: (780) 462-9110 Fax:(780) 450-3867




R

CALIBRATION DATA REF. #JH090703C-STRING-CChO1
RECAL | 23 oo DATE: 03/JUL/09
ERROR VALUE CUSTOMER: Rice SERIAL #C
SENSOR: STRING-CCh01 LOGGER # 07060500

0. 0 000000

8' 8 UNITS C OFFSET (C): -0.1278

0. 0. co 448.250603
iv’ 0. 0. ¢ -95.859120

0. 0 c2 8.361954
| Y 0. c3 -0.434098
o 0. c4 0.011183
| BV 0 cs -0.000094

| 0Oid Co 448.378449 BY: JH
. Old €1 -95.859120

| | Old C2 8.361954 ORDER # 9005021
| Old C3 -0.434098
| Old C4 0011183
g Old C5 -0,000094
|
% CALIBRATION PROFILES

& BEFORE CAL L AFTER CAL

0.1400

|

|

:

|

i

:

|

i

|

|

i

£ L N N N N S O A

0.1200
0.1000

|

i

0.0800

ERROR

i ©)

0.0800

0.0400

0.0200

SAMPLE

lakewood.com

#112, 9704 39 A NW. Ed ton, AB C da TGE 6M7 Phone: (780) 462-9110 Fax:(780) 450-3867
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=R s

CALIBRATION DATA REF. #JH090703C-STRING-CCh02
DATE: 03/JUL/09
CUSTOMER: Rice SERIAL #C
SENSOR: STRING-CCh02 LOGGER # 07060500
0 0. ﬁ :
8. 8 _....-0.0089 UNITS C OFFSET (C): -0.1544
0. 0. ) co 448.224014
0. 0. X Cc1 -95.859120
0. 0. | i Cc2 8.361954
0. 0. . C3 -0.434098
0.1633 0. . C4 0.011183
0.1456 0. R C5 -0.000094
l ! Qid Co 448.378449 BY: JH
Qid C1 -95.859120
| Old C2 8.361954 ORDER # 9005021
Old C3 -0.434098
Old C4 0.011183
; Old C5 -0.000094
o i !
l ] CALIBRATION PROFILES
- | B peroreca. ™ arver caL
m | |
| |
0.1800
, —
. > > B P b
| 0.1600
. | |
: B e > b >
| 0.1400
| |
! 0.1200
|
|
| | 0.1000
ERROR  q0800
’ {C)
|
| | 0.0600
| |
| |
00400
| |
l 0.0200
|
: E ~ E &N
} 0.060C
i E ® 5 = L]
~0.0200 L L L
ol 2 4 8 8 10 12
|
; g SAMPLE

lakewood.com

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7 Phone: (780) 462-9110 Fax:(780) 450-3867




=7 LNEHHOD STI724 /2

RKerrore Deala RKRecordirig FProductss

CALIBRATION
CERTIFICATIE

CALIBRATION DATA

“c c | ¢ c
0 ~ 016 0.0000 .
- 0.1633 0.1633  0.0000 0.0000
£ 0.1633 0.1633  0.0000 0.0000
& 01833 0.163 0.0000__§ 0.0000
0.1633 0.1633 0.0000 _§ 0.0000
0.1633 0.163 0.0000 ¢ 0.0000
0,1633 0.163 0.0000 _§ 0.0000
0.1633 0.1633  0.0000 ¥ 0.0000
0.1633 0.163 0.0000_ _§ 0.0000
0.1633 0.163 0.0000 0.0000
i | |
i | i
i | i
i i i
|
i
= i
.
- !
|
i .
f i
i
T
i
i
|
|
.
|
i -
|
l l ‘
[ i
1 |
: |
|

lakewood.com

REF. #JH090703C-STRING-CCh03

DATE: 03/JUL/09
CUSTOMER: Rice

SENSOR: STRING-CCh03

UNITS C
co 448.215152
Cc1 -85.859120
Cc2 8.361954
Cc3 -0.434098
C4 0.011183
Cs -0.000094
Qid C0 448.378449
Qid C1 -95.859120
Qid C2 8.361954
Qid C3 -0.434098
Qid C4 0.011183
Oid C5 -0.000094

SERIAL#C

LOGGER # 07060500

OFFSET (C): -0.1633

BY: JH
ORDER # 9005021

ERROR
{C)

0.1800

0.1600

0.1400

0.1200

0.1000

0.0800

0.0600

0.0400

39.0200

CALIBRATION PROFILES

B serorecar B arTer cad

A S N B N .

SAMPLE

#112, 9704 39 Avenue NW. Edmonton, AB Canada TG6E 6M7

Phone: (780) 462-9110 Fax:(780) 450-3867



CALIBRATION
CERTIFICATIE

REF. #JH090703C-STRING-CCh04

== 7 LN ST572H /2

Remore Dara RKRecordirg FProdicss

CALIBRATION DATA

lakewood.com

 / DATE: 03/JUL/09
ACTUAL CUSTOMER: Rice SERIAL #C
c SENSOR: STRING-CCh04 LOGGER # 07060500
X 0.0000
0. 0.0000
0. 0.0000 UNITS C OFFSET (C): -0.1562
0. 0.0000
0. 0.0000 Co 448.222242
0. 0.0000 Cc1 -95.859120
0. 0.0000 C2 8.361954
0. 0.0000 C3 -0.434098
0. 0.0000 C4 0.011183
0. 0.0000 C5 -0.000094
] Old CO 448.378449 BY: JH
Old C1 -95.859120
Oid C2 8.361954 ORDER # 9005021
Qid C3 -0.434098
Old C4 0.011183
Oid C5 -0.000094
CALIBRATION PROFILES
P seroreca. B arter oAl
|
| | 0.1800
l l B B b B b
£.16800
: L 2
g ; 0.1400
l l 0.1200
i 0.1000
|
ERROR 00300
{€)
0.0800
| |
|
| |
l 0.0400
| l 0.0200
g |
i E BN E = ¥
0.0000
" E
-6.0200 : !
i 2 2 4 8 8 1C 12
i
SAMPLE
|

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7

Phone: (780) 462-9110 Fax:(780) 450-3867




e T ————————— e e ]

CALIBRATION DATA

Q. .
0.1278 -0.0089
0.145 0.0089
0,145 0.0089
0.145 0.0089
0.145 0.0089
0.127 -0.0089
0.145 0.0089
0.1278 -0.0089
0.127

-0.0089

i

REF. #JH090703C-STRING-CChO05
DATE: 03/JUL/09

CUSTOMER: Rice SERIAL #C
SENSOR: STRING-CCh05 LOGGER # 07060500
UNITS C OFFSET (C): -0.1367
co 448.241740
c1 -95.859120
c2 8.361954
c3 -0.434098
c4 0.011183
cs -0.000094
0Oid Co 448.378449 BY: JH
Oid C1 -95.859120
Old C2 8.361954 ORDER # 9005021
Old C3 -0.434098
Old c4 0.011183
Old Cs ~0.000094

ERROR
)

“W
R B B A R

0.1800

0.1400

0.1200

0.1000

0.0800

0.0800

0.0400

0.0200

(.0000

-0.0200

CALIBRATION PROFILES

& BEFORE CAL = AFTER CAL

L N N b

SAMPLE

lakewood.com

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7

Phone: (780) 462-9110 Fax:(780) 450-3867



_“
A T e

CALIBRATION DATA REF. #JH090703C-STRING-CCh06

BBEFORECAL ] DATE: 03/JUL/09
EF _VALUE | ACTUAL | VALUE ERROR § CUSTOMER: Rice SERIAL #C

_C_ c C SENSOR: STRING-CCh06 LOGGER # 7060500

0,20 .
0.2013 .
0.1836 . UNITS C OFFSET (C): -0.1995
0.2013 0.20
0.2013 0.20 co 448.178950
0.2013 0.20 C1 -85.858120
0.2013 0.20 Cc2 8.361954
0.2013 0.20 C3 -0.434088
0.2013 0.20 C4 0.011183
0.2013 0.201 Ccs -0.000094
Old CO 448.378449 BY: JH
Qid C1 -95.859120
Old C2 8.361954 ORDER # 9005021
Qid C3 -0.434098
Qid C4 0.011183
Oid C5 -0.000094

CALIBRATION PROFILES

B BEFORE CAL L AFTER CAL

0.2500

0.2000 ' ' ’ ' a ! I i i

0.1500

ERROR g 1p00

)

0.0500

oo +— MM BB W W W W W

-0.0500

SAMPLE

;
,

lakewood.com

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7 Phone: (780) 462-9110 Fax:(780) 450-3867




CALIBRATION DATA REF. #JH090703C-STRING-CChO07
A | DATE: 03/JUL/09
. ACTUAL j CUSTOMER: Rice SERIAL #C
i C C SENSOR: STRING-CCh07 LOGGER #07060500
0. . 0.0000
0. 0. 0.0000
0. 0. 0.0000 UNITS C OFFSET (C): -0.1615
) 0. 0.0000
0. 0. 0.0000 co 448.216924
0. 0. 0.0000 c1 -95.859120
0. 0. 0.0000 c2 8.361954
0. 0. 0.0000 c3 -0.434098
0.1 0. 0.0000 c4 0.011183
0. 0. 0.0000 | cs -0.000094
| Old Co 448.378449 BY: JH
| ] Old C1 -95.859120
Old C2 8.361954 ORDER # 9005021
e | | Old C3 -0.434098
| Old C4 0.011183
. : Oid C5 -0.000094

CALIBRATION PROFILES

& BEFORE CAL AFTER CAL

0.2000

L N N S

01500
B

WM
|

0.1000

ERROR
©

0.0500

0.0000 T

-0.0500

WW

SAMPLE

lakewood.com

#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7 Phone: (780) 462-9110 Fax:(780) 450-3867



5 LN STIEH L7

Remote Dara Recordirng Producrs

CALIBRATION
CERTIFICATE

CALIBRATION DATA

| ACTUAL

0. s 01278 0.0000
0.1278 0.1278  0.0000
0.1278 0.1278 _0.0000
0.1278 0.127 0.0000
0.1278 0.1278 0.0000
0.1278 0.1278 _ 0,0000
0.1278 0.127 0.0000
0.1278 0.127. 0.0000
0.1278 0.1278

0.1278 0.1278

REF. #JH090703C-STRING-CChO08

DATE: 03/JUL/09
CUSTOMER: Rice SERIAL #

SENSOR: STRING-CCh08 LOGGER # 07060500
UNITS C OFFSET (C): -0.1278
co 448.250603
c1 -95.859120
c2 8.361954
c3 -0.434098
c4 0.011183
cs -0.000094
Old Co 448.378449 BY: JH
Oid C1 -95.859120
Old C2 8.361954 ORDER # 9005021
Old C3 -0.434098
Old c4 0.011183
Oid C5 -0.000094

|
j

ERERRARNNERANEERRRANERER

T R L R S SO L S S . S

L e
i

ERROR

©}

CALIBRATION PROFILES

B BEFORE CAL L AFTER CAL

0.1400

L A O N I S

01200

0.1000

0.0800

0.0600

0.0400

0.0200

0.0000 ™7

0 2 4 6 8 10 12
SAMPLE
! —
lakewood.com
#112, 9704 39 Avenue NW. Ed ton, AB C da T6E 6M7 Phone: (780) 462-9110 Fax:(780) 450-3867



_—
T e

CALIBRATION DATA REF. #JH090703C-STRING-CCh09
= CAL . DATE: 03/JUL/09
~ VALUE | ACTUAL CUSTOMER: Rice SERIAL#C
! | SENSOR: STRING-CCh09 LLOGGER # 07060500
U, .
0.14 0
8, 4 8. UNITS C OFFSET (C): -0.1509
0.16 0. co 448.227559
0.14 0 c1 -95.859120
0.16 0. c2 8.361954
0. 0. c3 -0.434098
0 0. ca 0.011183
0. 0.1456 c5 -0.000094
o1d Co 448.378449 BY: JH
— Old C1 -95.859120
Old €2 8.361954 ORDER # 9005021
Oid C3 -0.434098
Oid C4 0.011183
Old C5 -0.000094

CALIBRATION PROFILES

P serorecal ™ arver caL

0.1800

0.1600

S B e R
v
A\
Vv

: |
N B B B
- 0.1400
01200
£ ; 0.1000
i |
; ERROR 50800
| (©
: !
0.0600
]
. | 0.0400
- i |
] |
| 0.0200
’ = - -
l § 00000
: | =" ®E = = =
| |
5 00200 . : :
! 0 2 4 8 8 10 12
SAMPLE
2

lakewood.com
#112, 9704 39 Avenue NW. Edmonton, AB Canada T6E 6M7 Phone: (780) 462-9110 Fax:(780) 450-3867




APPENDIX |

Solid Waste Management Facility Viewpoint Photo Collection



Roberts Bay, NU

FRANZ

' ENVIRONMENTAL

INC.

+ COMSULTING ¢ ENGINEERING ¢ TECHNCLOGIES

SWMF Photos

Photo 1

Photo 2

Photo 3 _

Photo 5

Photo 6

Note: see Figure A-2, Appendix A for location and orientation of photos

Franz Environmental Inc

Appendix 11



Roberts Bay, NU SWMEF Photos

Photo 8

Photo 9

Photo 11 hoto 2

Note: see Figure A-2, Appendix A for location and orientation of photos

Franz Environmental Inc Appendix 12



Roberts Bay, NU SWMEF Photos

Photo 13

Photo 15 - | Photo 16

Photo 17 Pht 18

Note: see Figure A-2, Appendix A for location and orientation of photos

Franz Environmental Inc

Appendix 13



Roberts Bay, NU

SWMF Photos

Photo 19

Photo 20

£ P
Photo 21

Photo 23

Poto 24

Note: see Figure A-2, Appendix A for location and orientation of photos

Franz Environmental Inc

Appendix 14



Roberts Bay, NU SWMEF Photos

Photo 30

Photo 29

Note: see Figure A-2, Appendix A for location and orientation of photos

Franz Environmental Inc Appendix 15



Roberts Bay, NU SWMEF Photos

Photo 33

Note: see Figure A-2, Appendix A for location and orientation of photos

Franz Environmental Inc Appendix 16



FRANZ
ENVIRONMENTAL
‘ INC.

+ CONSULTING ¢ ENGINEERING ¢ TECHNOLOGIES ¢

HEALTH AND SAFETY PLAN

COLLECTION OF LANDFILL MONITORING DATA
Roberts Bay

Prepared For

Contaminated Sites
Indian and Northern Affairs Canada (INAC)
Nunavut Regional Office
P.O. Box 2200
Igaluit, Nunavut
X0A OHO

Prepared by:

Franz Environmental Inc.
329 Churchill Avenue, Suite 200
Ottawa, Ontario
K1Z 5B8
(613) 721-0555

July 2, 2010



INAC Health and Safety Plan 2010
Collection of Landfill Monitoring Data Roberts Bay
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1.0 INTRODUCTION

Franz Environmental Inc. (FRANZ) has prepared this Health and Safety Plan (Plan) to encompass
environmental monitoring work at the Roberts Bay abandoned silver mine site on the north coast of
mainland Nunavut (the Project). All FRANzZ employees and subcontractors involved in the field
investigations, testing, and sampling programs will agree to, and abide by, the requirements of this
Plan as a condition of working on this site for this Project. This Plan remains in effect until the site
work on this Project is declared finished by Indian and Northern Affairs Canada (INAC) or by FRANZ
employees with the authority to act on behalf of INAC.

Anticipated Project personnel are:
e 2 FRANZ staff members;
e 1 Bear Monitor; and
e 2 Pilots.

As necessary, when new information regarding a potential hazard emerges during the project
suggesting further safeguards that would be prudent, amendments to this Plan will be issued.
Amendments will pertain to specific precautions to be taken for specific locations or operations, or
regarding specific contaminants. Unless any of these Amendments specify otherwise, all provisions
of this Plan will remain in effect as well, for the duration of project work at this site.

This Plan represents the minimum Health and Safety precautionary requirements and guidelines to
be expected. FRANZ, however, reserves the option to make rapid improvements to such precautions,
as deemed prudent by the Site Health and Safety Officer (SHSO), if the improved precautions must
be instated more rapidly than a Plan Amendment can be put in place. As appropriate, such
Amendments would then be generated as soon as practicable. The SHSO is expected to record all
such rapidly implemented field decisions in his or her field notes and confirm, by memo, with the
Project Manager of FRANZ.
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2.0 AUTHORITY

Mr. Stephen Hooey of INAC is the main client contact. Prior to work at the site, he will be contacted
by the Project Manager. Ms. Natalie Plato is the secondary client contact.

The Site Health and Safety Officer (SHSO) or his/her representative, designated FRANZ, will remain
on site for the duration of work being conducted at the project site. The SHSO shall make decisions
regarding Health and Safety based on the provisions of this Plan. If the SHSO has serious concerns
or questions, the SHSO is advised to consult with the FRANZ Project Manager by the most
expeditious communication means available. The Site Health and Safety Officer is Matthew Cyr and,
in his absence, an alternate will be designated.

The SHSO will have the authority to stop work and to authorize resumption of work based on health
and safety considerations, as specified in this Plan.

3.0 HAZARD ASSESSMENT

3.1 Petroleum Hydrocarbons

Potential contaminants of concern, as of the writing of this Plan, are primarily hydrocarbons,
specifically gasoline and diesel. Other potential contaminants include polychlorinated biphenyls
(PCBs) and metals. Likely locations of such contaminants are only partially known, as of the
previous investigations. However, low to high concentrations may be present in soil and
groundwater at the various landfill sites.

Hygienic precautions are provided by this Plan to prevent or minimize exposure (within acceptable
limits) to hazardous agents found on site. These exposure controls consist of appropriate personal
protective clothing, work practices, personal hygiene practices and facilities, and training, as detailed
below.

3.2 Accident Hazards

We expect this operation to be very safe. Unfortunately, in the presence of machinery, there is
potential for personal injury from such events as:

e Catching loose clothing or hair in shaking, in-running nip, or rotating equipment, including
the aircraft;

¢ Injury from impact due to a loose piece of equipment, soil, or debris;

¢ Manual handling of debris recovered from the earth that may result in accidental cuts, skin
scrapes or punctures;

e Long term exposure to loud noises generated by equipment, including aircraft;

e Ingestion / exposure / contact with contaminants derived from the soil and/or water; and,
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e Slips, trips, and falls.

Therefore, the following safety precautions must be followed during on site activities:

o Daily activities must be cleaned up every day. Every step should be taken to avoid the
creation of potential safety hazards, and prevent injury due to slips, trips, and falls;

e Watch out for equipment at all times; get out of the way. Assume that, in certain positions,
the operator or pilot may have a blind spot and be unable to see a worker;

e Wear appropriate personal protective equipment (PPE);

o Wear hearing protection when necessary;

e Avoid wearing loose clothing, such as a tie, or long, free-hanging hair on site. If you
unexpectedly find yourself on the site with loose clothing or long free-hanging hair, secure
the clothing or hair by tucking it in close fitting clothing;

e Stand clear of mechanical equipment during operation, as much as possible, especially
when it is being relocated or repositioned; and,

e Avoid ingestion of soil and water. Wash hands thoroughly with soap before eating.

3.3 Wildlife

Polar bears, which are found in Nunavut, are among the largest carnivores in the world. They are
strong, fast and agile on ice, land, as well as in water. The best way to be safe is to avoid them.
Further details on wildlife safety are described in Section 4.6 of this document.

4.0 HEALTH AND SAFETY MEASURES

4.1 Training

Before any fieldwork begins on this project, all FRANZ staff and subcontractor staff are to have
reviewed this document. A contractor safety briefing will be conducted, regarding the hazards
represented by the contaminants being sampled and other general safety issues, by the SHSO for
all staff and contractors working on this project.

Contractors will also be briefed by the SHSO in the provisions of this Plan including:

e The nature and sequence of soil sampling and soil storage operations;
e Contaminants of concern, historic operations of concern and safety hazards addressed in
this Plan;
e Health hazards possible from over-exposure to identified contaminants, as given in this Plan;
e Precautions required to control exposures, including:
e Use of protective gear (respirators and clothing);
e Work practices;

Franz Environmental Inc. 4



INAC Health and Safety Plan 2010
Collection of Landfill Monitoring Data Roberts Bay

e Personal hygiene practices and facilities; and

e Emergency procedures, in case of accidents, including liaison with local emergency
facilities, and provision of first aid supplies and a person on site certified within the
last year to provide first aid for an injury.

4.2 Protective Equipment

Each site worker covered by this Plan shall be provided by his/her respective employer with the
following personal protective clothing and equipment, and shall use them at all times during field
work:

e Construction hard hat;

o Safety-toed boots;

e Fluorescent orange work wear with reflective striping; and
e Hearing protection.

Additional personal protective equipment (PPE) that should be used as appropriate includes the
following:
e Nitrile gloves

These requirements may apply to personnel working adjacent to the boreholes, and during sampling
of the soil and water. These requirements will be mandated by the SHSO or designate. Equipment
operators and visitors do not need to meet these requirements. Whenever gloves (inside or outside
layers) show signs of wear, tearing or leakage, they should be replaced.

Personal protective equipment that will protect employees from the hazards and potential hazards
likely to be encountered during site activities will be selected and used. Personal protective
equipment selection will be based on an evaluation of the performance characteristics of the PPE
relative to the requirements and limitations of the site, the task-specific conditions and duration, and
the hazards and potential hazards identified at the site. The level of protection provided will be
increased when site conditions deem it necessary to reduce employee exposures to below
permissible exposure limits and published exposure levels for hazardous substances

4.3 Decontamination of Protective Gear and Skin

No facilities are available on site and therefore extra care must be taken to avoid dermal contact and
ingestion of contaminated particles.

4.4 Work and Personal Hygiene Practices

Routine investigative operations are expected to require protection only against prevention of skin
contact and ingestion of site contaminants. Respiratory protection is presently anticipated to be
needed only in certain circumstances, as identified by the SHSO, whose decisions on respirator use
shall be final.
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To prevent skin contact and ingestion, workers must:

¢ Avoid skin contact with or accidental ingestion of soil or water;

e After removing protective clothing, thoroughly wash hands and face;
e Before eating, drinking, smoking, gum chewing, or other hand-to-face behaviour; or,
o Before leaving a project site; and,

¢ Not eat, drink or chew in the monitoring/sampling site areas.

SMOKING IS NOT PERMITTED in the monitoring/sampling site areas during the work program.
This is necessary because combustible petroleum products are likely to be encountered.

4.5 Harsh Weather Conditions

Harsh weather conditions can arrive in Cambridge Bay and the site in Roberts Bay at any time,
therefore each member of the team must abide by the following:

e To deal with low and sub zero temperature every staff member must bring warm clothes,
backup clothes, waterproof breathable outerwear, waterproof boots, hats, gloves, rain vests;
learn how to use of a kerosene heater; and learn how set up wall tents;

e To deal with strong winds have adequate clothing and shelter, avoid working near steep
slopes or water bodies until winds have calmed down, and cancel return charter until landing
conditions are improved;

e To deal with fog only work near camp where field workers can always be under direct sight
of the bear monitor and stop work if fog is too dense; and,

e To deal with rain and freezing rain have adequate clothing and shelter and remember
keeping dry remains the most important point.

Occasional delays may occur due to adverse weather conditions. It is of primary importance to work
under safe conditions even if it causes delays. The Team Leader/SHSO decides when to stop work.
Staff will stay in their tents during adverse weather conditions. Regular safety rounds are undertaken
every hour around the camp installations by the Team Leader/SHSO.

4.6 Wildlife Safety

Wildlife safety and monitoring is continuous during the entire fieldwork period. A community member
from Cambridge Bay with a strong knowledge of wildlife, and the use of rifles to scare or kill bears
will be assigned as the Bear Monitors. The role of the Bear Monitor is as follows, but not limited to:

e Check for wildlife, such as bears, approaching the work site;

e Protect wildlife by preventing it from approaching the workers by using bear bangers (bears
will be temporarily scared of a banger);
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e Ensure that all garbage and food waste are picked up and properly packaged after meals (all
workers at the site should assist with maintaining a clean camp);

e Have all field workers under direct view at all times;

e Walk around perimeter of the work place or hills to look for wildlife approaching the site,
inform staff if wildlife are approaching, and inform field workers of the measures being taken
to address the approaching wildlife; and

e Any other measures necessary to protect the health and safety of staff and contractors from
wildlife, especially bears.

Before any fieldwork begins on this project, all FRANZ staff and subcontractor staff are to have
reviewed documentation related to Polar Bear Safety. Listed below are resources where some
documentation is located.
e Parks Canada Polar Bear Safety found at:
http://www.pc.gc.ca/~/media/pn-np/nu/auyuittug/pdf/PolarBearEnglish2007final.ashx

¢ Nunavut Parks Polar Bear Safety sheet
http://www.nunavutparks.com/english/parks-special-places/katannilik-territorial-
park/documents/PolarBearSafety.pdf

A couple of general comments regarding Polar Bear behaviour include:

e Do not try to run away from a polar bear. They can outrun a human. Seeing an animal
fleeing from them arouses their instincts to chase. They think you are prey. Always back
away slowly from a polar bear.

e Do not stare at them directly. Direct eye contact, to them, is a sign of aggression.

4.7 Spills

If a spill of automotive fuel, aviation fuel, or other hazardous material occurs please take the
following steps:

e Keep non-involved people away from the spill;

o Initiate alert of other workers on site;

e Avoid contact and inhalation of spilled material;

¢ Reduce, stop and contain discharge;

e Apply first aid if needed (see section 4.9);

¢ Notify authorities;

e Record all events relating to mishap;

e Be certain that personnel leaving site are completely decontaminated thus eliminating
“tracking” off-site; and

e Apply corrective measures as dictated by the SHSO.

Franz Environmental Inc. 7


http://www.pc.gc.ca/~/media/pn-np/nu/auyuittuq/pdf/PolarBearEnglish2007final.ashx
http://www.nunavutparks.com/english/parks-special-places/katannilik-territorial-park/documents/PolarBearSafety.pdf
http://www.nunavutparks.com/english/parks-special-places/katannilik-territorial-park/documents/PolarBearSafety.pdf

INAC Health and Safety Plan 2010
Collection of Landfill Monitoring Data Roberts Bay

Ensure that monthly reports if required by regulatory authorities are submitted.

4.8 First Aid

The SHSO will ensure that all staff knows the location of the first aid kit(s) at the site and its content
and proper usage are covered in the instruction manual. A minimum of 1 individual with certified
First Aid training and Wilderness Training will be present on the site during the work period.

e Never forget to promptly remove contaminated clothing from an exposed individual. Dispose,
in a defined area, the contaminated clothing in order that one can reclaim personal
belongings. Move victim out of contaminated area to a place with fresh air.

o While assisting a worker, victim of an accident, adhere to the following five steps to first aid
emergency response as per CSST'’s first aid manual.

Step 1 - Assess the Situation

e |sthe area hazardous for me? Is air breathable? Is there a risk of explosion, fire, structural
failure, intoxication, and electrocution?

Step 2 - Examine the Victim

Primary Assessment
o Check consciousness
e Check breathing
e Check severe bleeding
o Check state of chock
Secondary Assessment
e Check for possible spinal fracture
e Check for consciousness
e Check for other injuries

Step 3 - Assist According to Priorities

e Save Life First

Respiratory arrest — Initiate artificial respiration)

Cardiac arrest — Initiate CPR

Severe bleeding — Apply compression & elevate member
Shock position — Flat & elevate legs

e Prevent Injury Aggravation
e Spinal column fracture — Do not move, stabilise victim)
e Unconsciousness — Recovery position
e Otherinjuries :
e Burns — Clean, protect
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e Fractures — Stabilise
e Minor injuries — Clean, protect

Step 4 - Communicate with Emergency Services

e If possible, designate somebody to call for help (see Section 6.0 for Emergency Contacts).
Stay with the victim to check on him/her and support him/her.
e The person contacting Emergency Services/Response Center should provide the following
information:
¢ Indicate the location (name & address) of the site — Give geographical reference;
¢ Indicate the exact location of the victim;
e The number of injured persons;
e Brief description of the situation; and
e Give the name & telephone number of the caller.

WAIT FOR THE EMERGENCY SERVICE RESPONSE CENTER OPERATOR'S SIGNAL BEFORE
HANGING UP THE PHONE. MAKE SURE ALL QUESTIONS HAVE BEEN ANSWERED.

Step 5 - Calmly wait for the Air Ambulance

e Continue monitoring for breathing and pulse.
¢ Install comfortably the victim.

¢ Inform him/her of the upcoming transport.

e Keep on lookers away.

4.9 On-site Communications

Communications during the fieldwork is as follows:
e Satellite phone to contact the Inuvik or other places. This phone is activated 24/7. It will be
used if emergencies arise;
e Verbal communications between workers;
e Use of arifle or bear banger to get immediate attention of all staff; and
e Rally point in case of an emergency.
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5.0 ADMINISTRATION

5.1 Additional Medical Emergency Information

Accidents, medical emergencies, personnel injury and sickness will be handled by the first aid
certified environmental technician(s). The procedures to follow in such events are as follows:

e Bring immediate attention to the injured person(s);

e Inform all workers of the situation;

e Use first aid kit if required:;

e Bring the wounded person inside the tent if possible or necessary;

e Call the emergency number for medical consultancy;

e Give warm clothes, food and liquid to a sick or wounded person as required; and

e SHSO/Team leader decides if a call to the air ambulance is required, depending on the
situation.

5.2 Review of Safety Plan

Prior to departure to Roberts Bay, field coordinator Matthew Cyr, will call a safety meeting with all
individuals involved in the fieldwork. The purpose of the meeting is to recall the general safety
precautions specific to Roberts Bay and all related issues found in the comprehensive Health &
Safety Plan. The points to be covered will include:

e The Team Leader/SHOS is identified;

e Review of the first aid kit content and how to use it;

e Who to contact (with the satellite phone) in case of an emergency (24/7) (please see
Emergency Contact List at end of document);

e General use of rifle;

e How to use arifle to scare wildlife;

e General procedure in case of a fuel spill (see Section 4.8);

e Bear monitoring responsibilities;

e Safety near and around aircraft;

e Importance of working in pairs and telling second party where the work is happening and
vice-versa;

e Safety procedures in case of strong winds, fog, low temperature and other adverse weather;
and,

e Review / check all survival equipment prior to boarding aircraft (includes but not limited to
fuel, heaters, 3 star sleeping bags, food, first aid kit, tents, riffle, ammunition, bear bangers,
satellite phone, important phone numbers, backup and warm clothing, etc).

Every person involved with the fieldwork shall receive a copy of this Health and Safety Plan, review
its contents, and sign the enclosed responsibility statement.

Franz Environmental Inc. 10



INAC Health and Safety Plan 2010
Collection of Landfill Monitoring Data Roberts Bay

6.0 EMERGENCY PHONE NUMBERS AND CONTACT LIST

Contact Person or Agency Phone Number

Cambridge Bay Health | 867-983-2531
. Centre

Hospital —
Stanton Territorial Health | 867-669-4100
Authority (Yellowknife)

Police RCMP Cambridge Bay 867-983-1111

Fire Department Cambridge Bay Fire 867-983-2222
Department

Spill Report Line Spill Action Centre 867-669-4700

Indian and Northern Affairs Canada Stephen Hooey 867-975-4731
Natalie Plato 867-975-4730

Franz Environmental Coordinator (onsite) | Matthew Cyr 450-674-2207 (O)

Franz Environmental Inc. Steve Livingstone 613-721-0555 (O)

613-791-8515 (SL cell)

Andrew Henderson 613-324-1742 (AH cell)

Aircraft Charter Company Air Tindi 867-669-8200
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7.0 ACKNOWLEDGEMENT

Il ( )1
(Please print name in full)

Il ( )!
(Please print name in full)

Il ( )1
(Please print name in full)

Il ( )!
(Please print name in full)

Il ( )1

(Please print name in full)

have read this document and agree to abide by the requirements of this Plan for staff and

contractors as a condition of working at this site for this project.

FRANZ Project Manager Signature Date

FRANZ Project Principal Signature Date

Staff/Contractor’s Signature

Date

Staff/Contractor’s Signature

Date

Staff/Contractor’s Signature

Date

Staff/Contractor’s Signature

Date

Staff/Contractor’s Signature

Date
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ATTACHMENT A

SITE HAZARDS CHECKLIST



Site Chemical Hazards and Mitigation

Expected
TYPE OF HAZARD DESCRIPTION OF HAZARD | MITIGATION Hazard
YES | NO
Personnel to wear nitrile
gloves while handling any site
Petroleum  Hydrocarbons, In site soils and groundwater, | Soil ]
Metals, PCBs, VOCs g O
PCBs are present within site Personnel to wear nitrile
PCBs ) P gloves while handling on-site ]
landfills .
material
Site Physical Hazards and Mitigation
Expected
TYPE OF HAZARD DESCRIPTION OF HAZARD | MITIGATION Hazard
YES | NO
No overhead power lines on
Overhead Hazards P O
or near the site.
No expected active
Underground Hazards P (]
underground hazards
Stay out of operating
equipment; expect that the
. . . equipment operator can not
Equipment Hazards Twin Otter aircraft auip P 0
see you. Make eye contact
with operator prior to moving
around equipment.
- No drilling to be completed on
Drilling Hazards 0 crifiing P O
site
Be aware of your
surroundings. Proceed slowly
. Hollow pits may be presentin | through areas of the site
E H .
xcavation Hazards various areas of the site. Work with a buddy who can X 0
get help if you fall in.
Machinery Hazards See equipment hazards | See equipment hazards [
above. above.
Warm temperatures may be | If temperatures are warm use
Heat Exposure present during the project | sunscreen and drink fluids to ]
duration. prevent dehydration.




Expected

TYPE OF HAZARD DESCRIPTION OF HAZARD | MITIGATION Hazard
YES | NO
Cold temperatures may be | Dress appropriately bring
Cold Exposure present during the project | change of clothing in case of ]
duration. falling in water.
: No expected electrical
Electrical Hazards P ! O
hazards.
Oxygen Deficiency - )
Oxygen deficiency is not 0
expected in areas on site.
Wear ear plugs, while near
Noise Hazards Helicopters, airplanes helicopter and if required, ]
while getting on/off airplanes.
No smoking on site.
. . Site Bear Monitors carry live
Fire/Explosion Hazards I o ! y v o W
ammunition Keep ammunition away from
ignition sources.
Be alert, while onsite,
especially while walking trails
or wooded areas.
Wildlife Rare encounters with bear O
Keep in constant contact with
site bear monitors.
. Drowning hazards, equipment
Boating 9 quip (]
hazards.
. See excavation hazards | See excavation hazards
Holes/Ditches 0
above. above.
Maintain a buddy system and
Steep Grades Steep shorelines watch footing on steeper ]
slopes.
Maintain a buddy system and
. Slipper slopes and | watch footing while samplin
Slippery Surfaces ppery P _ g ping 0
shorelines in shallow water and
approaching waters edge
. Maintain a buddy system and
. Uneven terrain is encountered .
Uneven Terrain . watch footing as well as wear ]
throughout the site )
ankle supporting foot ware
Maintain a buddy system and
Unstable Surfaces Loose rocks or boulders watch footing as well as wear ]
ankle supporting foot ware.
Not expected to work from an
Elevated Work Surfaces P O
elevated surface




Expected

TYPE OF HAZARD DESCRIPTION OF HAZARD | MITIGATION Hazard
YES | NO

No expected shoring or

Shoring/Scaffolding scaffolding required for this ]
project.
Site not with in a populated

Public Risk area (200km to the closest ]
permanent community).

Vehicular See equipment hazards | See equipment hazards 0
above. above.




ATTACHMENT B

HEALTH AND SAFTEY TRAINING INVENTORY



HEALTH AND SAFETY TRAINING INVENTORY

Personnel Trained In Completed Certification Date #
e WHIMIS Yes™M | NoO May 2009
Tina Ranger e First Aid/CPR Yes® | NoO | May 2009
(FRANZ)
e Wilderness First Aid | Yes® | NoO | May 2009
e WHIMIS Yes™ | NoO May 2009
SHSO — Mathew « First Aid/CPR Yes® |NoO | May 2009
Cyr (FRANZ)
e Wilderness First Aid | Yes® | NoO | May 2009
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