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EXECUTIVE SUMMARY 
 
 
This Completion Report presents a summary of the remediation works completed at the Roberts 
Bay and Ida Bay Mine sites during the 2009 and 2010 field seasons.  The Remediation Project 
consisted of the installation of mine seals at the respective openings, re-grading of waste rock to 
fill in low lying areas and other depressions, placement of a waste rock cap over the former 
domestic landfill, removal of waste rock from below the high water mark along the shoreline to 
Melville Sound, demolition of abandoned structures, consolidation and containerization of 
hazardous waste, relocation and containment of non-hazardous debris and waste within a solid 
waste management facility, mitigation of chemical impacts in the subsurface at discrete locations 
on-site, and construction of a solid waste management facility within the limits of the former 
tailings containment area to provide suitable cover over the tailings. 
 
Quantum Murray LP (QMLP) was selected as the prime contractor.  Heavy equipment, 
materials, and supplies were mobilized to Ida Bay via barge which originated in Hay River, over 
the summer of 2008 with off-loading at the site in October 2008.  Upon completion of some 
blasting work at the Ida Bay Adit, all equipment, materials, 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 July 22, 2009 and were completed by September 6, 
2009.  During the course of this work QMLP crews mobilized back to Ida Bay to complete 
debris clean-up work at this site.  The demobilization of the camp, containers and equipment 
from the Roberts Bay site to the Ida Bay site took place between April 21-30, 2010.  The final 
clean-up of the Ida Bay site was completed during the summer of 2010 (July 21-26, 2010).  The 
demobilization, via barge, from the Ida Bay site took place between August 22-24, 2010. 
 
Representatives of the local Inuit community were involved throughout the decision making 
process of the project.  The evaluation criteria for the contract award included requirements of an 
Inuit Benefits Plan to ensure continued involvement of Inuit people during the implementation 
stage of the Remediation Plan.  QMLP maintained an average of 62.53% Inuit staff during this 
contract and provided over 1525 hours of training to Inuit staff on various topics such as personal 
health and safety, workplace safety, and hazardous materials management. Unfortunately, due to 
inclement weather, site tours with the community were not held at the end of the 2009 or the 
2010 field seasons. 
 
The following briefly describes the major activities completed as part of the remediation 
program: 
 

• Access to the Underground –horizontal openings were initially blasted and backfilled 
with local waste rock materials while the previously capped vent raise at Roberts Bay 
was covered with waste rock. 

• Site Infrastructure and Potential Physical Hazards – buildings and other miscellaneous 
structures were demolished and disposed of on-site in a non-hazardous solid waste 
management facility. 
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• Waste Rock was utilized on-site as required to complete the backfill work and general re-
grading of the respective mine sites.  In addition waste rock located within the tidal zone 
at the Ida Bay Mine site was also recovered and graded back above the high tide mark. 

• Non-hazardous and hazardous wastes were consolidated with non-hazardous materials 
being transferred to the solid waste management facility on-site and hazardous materials 
containerized and transferred off-site for disposal in 2010. 

• An engineered tailings cover, which also included the solid waste management facility, 
was constructed on-site within the limits of the former tailings containment area so as to 
ensure that the tailings contained therein would remain in a frozen state. 
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1.0 INTRODUCTION 
 
1.1 BACKGROUND 
 
The Roberts Bay Mine and Ida Bay Mine remediation sites are located in Nunavut approximately 
115 km southwest of Cambridge Bay at a longitude and latitude of 68º 10’ 45”N by 106º 33’ 29” 
W.  The Roberts Bay mine site is located approximately 1 km north of Roberts Lake while the 
Ida Bay Mine site is located approximately 6.2 km north northeast of the Roberts Bay Mine site.  
The individual mine sites are situated on a relatively small parcel of land within the ORO claim 
region that is surrounded by Inuit Owned Lands in close proximity to Melville Sound on the 
Arctic Ocean (See Figure 1).  
 
The Roberts Bay area was first staked by the Roberts Mining Company Ltd. in 1964 and silver 
was discovered at the Roberts Bay site in 1965.  Further investigation in the area revealed silver 
at the Ida Bay Mine site in 1966.  Between 1967 and 1972 the Hope Bay Silver Syndicate 
conducted exploration activities including drilling, trenching, and mapping across the area.  In 
1973 mining equipment was mobilized to the Ida Bay Mine site with 10,000 ounces of high 
grade silver recovered from the ore mined from underground and shipped off-site for metal 
recovery.  The Roberts Bay deposit produced 10 tons of hand sorted ore. 
 
In 1974 the Roberts Bay Mine was upgraded by a joint venture group lead by Hope Bay Mines 
Ltd.  A small 50 to 75 ton/day grinding–flotation mill was constructed at the Roberts Bay site 
which yielded a total of 74,500 ounces of silver in the form of flotation concentrates between 
1974 and 1975 when operations ceased.  Given that the flotation concentrates were shipped off 
site for metal recovery it is believed that no leaching, smelting or refining activities took place at 
the Roberts or Ida Bay Mine sites. 
 
Further exploration in the area of the Ida and Roberts Bay Mine sites continued throughout the 
1980’s and 1990’s.  In 1997 the Roberts Mining Lease was surrendered back to Indian and 
Northern Affairs Canada (INAC) however in 1998 the ground was re-staked as the ORO 5 claim. 
 
Upon abandoning the respective mine sites, miscellaneous structures, equipment and debris 
related to camp and mine operations were left on-site.  The mine openings at the respective sites 
were left to flood.  The tailings containment area (TCA), at the Roberts Bay site, was also left 
uncovered and surface water runoff allowed to collect in the TCA depression.  With the 
exception of the vent raise at Roberts Bay that was concrete capped, no formal decommissioning 
work was completed at the site.   
 
Access to the site is predominantly by barge or air (using float plane or helicopter); it is through 
these means that there could be material and personnel servicing to the site. Ground access via a 
winter road, across the bedrock ridge between the two mine sites, is available during the winter 
months as well as an all-terrain vehicle path available in the summer months. 
 
The Roberts/Ida Bay Mine area is characterized by the barren lands with rugged relief up from 
the shores of Melville Sound and Roberts Lake.  The Ida Bay site is located in close proximity to 
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the Melville Sound shoreline.  The Roberts Bay site is located on a ridge. Both sites have some 
sparse vegetation present on the lands surrounding the bedrock outcroppings in the area. 
 
The final version of the Roberts Bay and Ida Bay Abandoned Mine Sites Remediation Plan was 
prepared in January 2007 by AMEC and was the result of a multi-year process that included the 
results of environmental site investigations, human health and ecological risk assessments studies 
and integrated scientific principles, traditional knowledge research and community values in a 
thoughtful, respectful and cooperative manner.  Remediation considerations and concepts were 
developed under the guidance and with the support of the local Inuit community and in 
association with Public Works and Government Services Canada (PWGSC) and INAC. 
 
1.2 SUMMARY OF REMEDIATION PLAN 
 
The main elements of the Roberts Bay and Ida Bay 2007 Remediation Plan (as modified in a 
letter from INAC dated 9 February 2009) included activities associated with the underground 
mines; the site infrastructure and potential physical hazards; waste rock; non-hazardous and 
hazardous waste; and petroleum and metals impacted soils and tailings containment.  A summary 
of the proposed remediation actions are listed below: 
 
Access to the Underground 
 

• Ida Bay Adit – collapse the roof of the adit and backfill the balance of the opening with 
local waste rock. 

• Ida Bay Vent Raise – fill with waste rock 
• Ida Bay exploration trenches – fill with waste rock 
• Roberts Bay Adits - collapse the roof of the adit and backfill the balance of the opening 

with local waste rock. 
• Roberts Bay Vent Raise – cover the concrete cap previously installed on the site with 

local waste rock. 
 
Site Infrastructure and Potential Physical Hazards 
 

• Dismantle the existing structures at the Ida and Roberts Bay sites in preparation for on-
site or off-site waste management. 

 
Waste Rock 
 

• Utilize where required for cover and erosion control primarily at the respective mine 
adits, the Tailings Pond (also referred to as the Solid Waste Disposal or Management 
Facility) and to grade out areas of other remediation works. 

• Remove waste rock from the shoreline above the high tide mark at the Ida Bay site. 
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Non-hazardous and Hazardous Wastes 
 

• Containerize all hazardous wastes at the respective sites and prepare for off-site disposal 
at an appropriate waste disposal facility. 

• Consolidate the non-hazardous waste at the Roberts Bay site and transfer the debris to the 
Tailings Pond for disposal in the Solid Waste Management Facility (SWMF).  Waste 
debris within the former camp landfill is to be covered with site derived borrow material. 

• Consolidate the non-hazardous waste at the Ida Bay site and place the material within the 
adit depression prior to placement of the final adit cover using site derived borrow 
material. 

 
Petroleum and Metals Impacted Soils 
 

• Petroleum impacted soils from the former petroleum fuel storage compound, garage and 
mill areas are to be contained and shipped off-site for disposal. 

• Metal impacted soils from the former mill area were to be contained and shipped off-site 
for disposal. 

 
Tailings Pond (Tailings Containment Area) 
 

• The Tailings Pond at Roberts Bay will be the location of the non-hazardous materials 
landfill (Solid Waste Management Facility - SWMF) on-site.  The cap for the landfill will 
also double as the tailings cover.  The remedial work would involve the removal of 
surface water; consolidation of tailings from outside the Tailing Pond area into the 
Tailings Pond; increase the size of the supporting earth embankments around the 
perimeter of the Tailings Pond; and upon placement of non-hazardous site debris place a 
2 m waste rock cap over the Tailings Pond. 

• Install thermistors to monitor the permafrost levels within the tailings. 
 
1.3 REMEDIATION TEAM 
 
Table 1 lists the agencies and companies involved in the design, construction and execution of 
the project. 
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Table 1: Project Team 
 

Element Agency or Company Responsible Person 
Site Custodian/Project Owner Indian and Northern Affairs Canada NU 

Region 
Dele Morakinyo, PhD., P.Eng. 
INAC Project Manager 

Project Manager Public Works and Government Services 
Canada (Edmonton, AB) 

Matthew McElwaine, P.Eng. 
PWGSC Project Manager 

Contractor Quantum Murray LP 
(Vancouver, BC) 

Vijay Lanji 
Project Manager (Contractor) 

Departmental Representative SENES Consultants Limited 
(Richmond Hill, ON) 

Charles Gravelle, P.Eng. 
Project Manager (SENES) 

On-site Quality Assurance SENES Consultants Limited 
(Yellowknife, NT) 
LB Engineering 
(Edmonton, AB) 

Henry Wong, P.Eng. 
(Site Engineer) 
Lawrence Borowski, P.Eng 
(Site Engineer) 
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2.0 INUIT INVOLVEMENT 
 
2.1 COMMUNITY INVOLVEMENT 
 
Approach to Consultation 
 
The nearest community to the Roberts Bay and Ida Bay Silver Mine sites is Cambridge Bay, 
Nunavut. The site is located approximately 115 kilometres southwest of Cambridge Bay.  
Consequently, since the start of the project there has been strong and growing relationship 
between the INAC/PWGSC officials and the various groups in the Hamlet of Cambridge Bay. 
 
Active consultations have been made by PWGSC/INAC with the regional Inuit Association 
(Kitikmeot Inuit Association (KIA)), the Ekaluktutiak Hunters and Trappers Organization 
(HTO), the Cambridge Bay Mayor and the Hamlet Council, and the Cambridge Bay Community 
Members. These consultations have taken various forms such as letters/e-mail communications, 
telephone conversations, site visits with community members, and public meetings in the Hamlet 
of Cambridge Bay.  
 
At the inception of the project in 2005/2006, visits were made to the site by representatives of 
KIA, HTO, Cambridge Bay Hamlet members and INAC/PWGSC. Through these visits and other 
meetings, INAC/PWGSC representatives obtained local perspectives on the mine site’s previous 
use and site restoration priorities. Similar meetings and consultations (details below) have 
continued to this stage of the project and are planned to continue to the end of the project. 
 
It was the goal of this project to maximize Inuit businesses, and the employment and training of 
Inuit people of the neighboring community (Cambridge Bay) during the course of executing this 
project. Contract tenders included requirements for maximizing community involvement and 
supporting Inuit employment and business development. The successful contractor, Quantum 
Murray LP, is being assessed based on the Inuit Employment and Business commitment made 
during the tendering process.  The contractor may be eligible for some incentive if assessed to 
meet and exceed the commitments, or otherwise will be penalized. The contractor made 
significant efforts and achieved 62.53% Inuit Employment and 67.94% Inuit Business contents 
respectively (more details below).  
 
As part of the Roberts and Ida Bay Remediation Project, the contractor developed and delivered 
an Inuit Capacity Development Training Program for local Inuit workers during the FY 2009-10. 
The aim of the training program is to enhance the skills of the workers for the execution of the 
current project and maximize the workers’ employment opportunities in similar future projects. 
Funding for the training was provided by INAC (more details below). 
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Community Meetings 
 
Four (4) community meetings were held on the project in Cambridge Bay. These meetings 
included: Draft RAP presentation meeting; site remediation kick-off meeting, Inter-season 
project update community meeting and the final project completion community meeting. 
 
The Draft RAP presentation meeting was held on August 30 and 31, 2006 in Cambridge Bay. 
The meeting was held to present the draft RAP to the community and to obtain community’s 
suggestions, concerns or questions and incorporate these into the final RAP. The meeting was 
attended by Dele Morakinyo (INAC), Jared Buchko (PWGSC), four members of the 
Ekaluktutiak Hunters and Trappers Organization (HTO), two officials of the Kitikmeot Inuit 
Association (KIA),  one official of Nunavut Tunngavik Inc (NTI) Cambridge Bay, one reporter 
each from CBC Radio and News North Cambridge Bay, an elder from the community and 
several community members. 
 
The site remediation kick-off meeting was held on July 16, 2008 and was attended by: Dele 
Morakinyo (INAC); Matthew McElwaine (PWGSC); Vijay Lanji, Ron Bosel, John Weigel and 
Peter Yip (Quantum Murray LP). Community members were provided an overview of the 
project, including background and scope of work, as well as an opportunity to ask questions or 
express any concerns they may have had. The community members were also provided with 
information on available jobs and businesses on the project and how they could benefit from 
these.  
 
The end of the first construction season’s community meeting was held on September 22, 2009 
and was attended by Dele Morakinyo (INAC), Matthew McElwaine (PWGSC), Vijay Lanji and 
Gavin Domitter (Quantum Murray LP). Community members were provided updates on project 
progress; what was done in the previous year (summer 2009) and what is planned to be done in 
the year ahead (2010). An overview of the INAC’s Capacity Building Training Program 
delivered by Quantum Murray LP in April 2009 was also given, and illustrated the link between 
the training and the work completed on-site. Thirty-five community members attended the 
meeting; a significant increase over the site remediation kick-off community meeting, likely due 
to the opportunity to engage the community through the training program and the summer work. 
This assumption was based on the number of attendees that were training participants or family 
members of crew. No issues were raised. 
 
The final community meeting was held on September 30, 2010 and was attended by: Dele 
Morakinyo (INAC); Matthew McElwaine (PWGSC); Vijay Lanji, Ron Bosel, John Weigel and 
Gavin Domitter (Quantum Murray LP). Community members were provided an overview of the 
work completed since the last community meeting, as well as an overview of the entire project. 
The community members were informed of the completion of the project and of the Crown’s 
plan to carry out a long term monitoring program (of up to 25 years) to ensure the stability of the 
landfill structure constructed at the site.  Twenty eight members from the community and one 
reporter attended the meeting.  
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Community Coordinator 
 
QMLP retained the services of local Inuit community members to aid them with the hiring of 
staff from Cambridge Bay and other community and crew relations, for the remedial works 
program at Roberts Bay and Ida Bay.  Ikey Evalik was an Inuit Community Coordinator from 
May 11, 2009 to April 30, 2010 while a second Community Coordinator, Joe Otokiak, was hired 
on November 11, 2009 to December 1, 2010, and he assisted with off season activities including 
winter security patrols. Richard Ekpakohak was hired on in Ikey’s absence and remained on the 
project to the end (December 1, 2010).  
 
Site Tours 
 
A total of six (6) site tours have been completed to date. The first three were conducted prior to 
the commencement of site remediation work, two during the 2009 remediation work, and a final 
site tour during the demobilization of equipment and materials from the Ida Bay site in 2010.  
 
The first site visit was made on August 30, 2006. The purpose of this site visit was to take 
contractors that were interested in bidding for the project to the site. The site visit was attended 
by Dele Morakinyo (INAC), Jared Buchko (PWGSC), Janet McLean (PWGSC) and about 7 
potential contractors. The team visited and toured both the Roberts Bay site and the Ida Bay site. 
 
The second site tour on September 24, 2007, was attended by Dele Morakinyo (INAC), Matthew 
McElwaine (PWGSC), Vijay Lanji and Ron Bosel (QMLP). This included ground tours of both 
the Roberts Bay and Ida Bay site. 
 
The third site tour on July 16, 2008, was attended by Dele Morakinyo (INAC), Matthew 
McElwaine (PWGSC), Vijay Lanji, Ron Bosel, Peter Yip (QMLP), John Weigel (SDS) and 
Archie Emblau (Neyo Drilling and Blasting). This included ground tours of both the Roberts Bay 
and Ida Bay site. 
 
A site visit (fourth) was also conducted by Matthew McElwaine (Public Works & Government 
Services Canada) and Vijay Lanji (Quantum Murray LP) on August 6, 2009 during the summer 
remediation program.  
 
The fifth site tour, on September 22, 2009 was attended by Dele Morakinyo (INAC), Matthew 
McElwaine (PWGSC), Vijay Lanji and Gavin Domitter (QMLP). This included a ground tour of 
the Roberts Bay site only.  
 
The sixth and final site tour on August 23, 2010 was attended by Dele Morakinyo (INAC), 
Matthew McElwaine (PWGSC), Charles Gravelle (SENES Consultants Ltd.), Vijay Lanji, John 
Weigel and Gavin Domitter (Quantum Murray LP).  
 
Future site visits will be to the Roberts Bay site in connection with the INAC’s Long Term 
Monitoring (LTM) program. INAC has developed a LTM program for Roberts Bay and Ida Bay 
sites. Under the LTP program, up to seven site visits is anticipated from 2010 to 2034. 
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2.2 INUIT CONTENT 
 
Upon the approval of the Remediation Plan, a contract was awarded from a competitive bidding 
process through PWGSC on behalf of INAC.  The evaluation criteria for contract award included 
the requirement for an Inuit Benefits Plan to ensure continued involvement of aboriginal people 
during the Remediation Plan implementation stage. 
 
The prime contractor for the remediation work was Quantum Murray LP (QMLP).  QMLP is a 
Canadian owned company headquartered in Burnaby, British Columbia.  For this remediation 
program QMLP retained the services of Stan Dean and Sons, a northern contractor with well 
over twenty years of experience completing construction and remediation projects in the high 
arctic, to provide equipment and field construction management support to the remediation team. 
 
Inuit employment during the course of the remediation program (as a percentage of the overall 
hours spent by the remediation contractor at both the Roberts Bay and Ida Bay Mine sites), was 
62.53% including Community Coordinator hours.  The target Inuit employment rate, as per 
QMLP contract was 80.67%.  Table 2 below provides the QMLP employment person-days for 
the Roberts Bay and Ida Bay Remediation Project for 2008, 2009 and 2010 on a quarterly basis.   
 

Table 2: Inuit Employment Summary 
 

2008 2009 2010 
Employment 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 
Total 

# 0 5 4 0 10 27 2 12 14 8 2  
Total employment 

p-days 0 23 8 0 139 667 105 112 139 84 29 1,307 

# 0 3 2 0 7 22 2 12 14 8 2  Northern 
employment 
(includes Inuit) p-days 0 13 4 0 127 478 105 112 139 84 29 1,092 

# 0 3 2 0 1 20 2 12 7 3 2  
Inuit Employment 

p-days 0 13 4 0 37 398 105 112 67 57 29 823 

# 0 2 2 0 3 5 0 0 0 0 0  Non-Northern  
Employment p-days 0 10 4 0 12 189 0 0 0 0 0  

 
2.3 TRAINING 
 
As part of the Roberts Bay and Ida Bay Remediation Program, training was delivered by QMLP 
staff in several formats and ranged from daily site meetings and on the job training to a formal 
training program delivered in Cambridge Bay. 
 
In 2008, the crew conducting the winter mobilization (including Inuit team members), was 
provided training in EHS Policy & Procedures, Wildlife Safety and Spill Response.  
 
In 2009 Quantum Murray LP designed and delivered the Indian and Northern Affairs Capacity 
Building Training Program for the Roberts Bay Remediation Project. The curriculum was 
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developed from a proven suite of Quantum Murray LP training modules, and was designed based 
on work to be performed on-site. The training was very interactive, using practical applications 
with various tools/equipment and were conducted in the community at various locations 
including the local fire hall. Classroom content included workbooks, videos and equipment. 
Courses are industry recognized and certificates and wallet cards were issued for each module 
successfully completed. 
 
Participation and completion rates were very high compared to historical norms, and the program 
was deemed a success both by INAC, the students and the local community (separate report is 
available). 
 
A breakdown of the training received is provided in Table 3 below. 
 

Table 3 Summary of Inuit Training Initiatives 
 

Training 2008 Person-Hrs 2009 Person-Hrs 2010 Person - Hrs 

EHS Policy & Procedures 24 93 0 

Wildlife Safety 12 0 0 

HAZWOPER (Hazardous Waste Operations and 
Emergency Response) 0 560 0 

WHMIS 0 112 0 

Fire Response 0 112 0 

Spill Response 12 96 0 

Transportation of Dangerous Goods 0 104 0 

Other (H&S, Construction Basics) 0 448 0 

 
2.4 LOCAL BENEFIT  
 
A total of 90.24% of the contract amount was on equipment and materials from local northern 
suppliers.  A total of 67.94 % of the contract amount was on equipment and materials from Inuit 
suppliers.  The QMLP contract target for Inuit Content was 67.55%.  The local northern 
suppliers used during the course of the program are listed in Table 4. 
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Table 4: Local Northern Suppliers 
 

Local Northern Supplier Inuit Supplier 
Aboriginal Engineering  
Air Tindi / Aqsaqniq Airways X 
Arctic Co Op (hotels and stores) X 
Arctic Sunwest  
Aurizon Investments / Green Row Exec Suites X 
Buffalo Airways  
Canadian North (passenger and cargo)  
DAL Aviation X 
Ekaluktutiak Hunters & Trappers Organization X 
Hamlet of Cambridge Bay X 
Inuit Translator X 
Jago Services  
Kikiak Caterers Ltd. X 
Killiniq Corp Ltd X 
Kitikmeot Caterers Ltd. X 
Kitikmeot Helicopters / Great Slave Helicopters X 
Nunavut Expediting X 
Stan Dean & Sons  
Top of World Travel  X 
Toromont Arctic X 
Wilf’s Expediting  
Qillaq Innovations  
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3.0 REMEDIATION ACTIVITIES 
 
3.1 SELECTION OF REMEDIATION CONTRACTOR 
 
The procurement process for the remediation contract was subject to the requirements of the 
Nunavut Land Claim Agreement.  Under this Agreement, bidders were required to maximize 
Inuit employment, sub-contracting and on-the-job training opportunities and involve local, 
regional and Aboriginal people and businesses/subcontractors, in undertaking the remediation 
work at Roberts Bay/Ida Bay. 
 
The Request for Proposals closed in August of 2007 with two proposals submitted for the 
remediation project.  Each proposal was evaluated by PWGSC and INAC to assess best value to 
the crown which including the following categories and associated percentage weighting:  
 
Proposed Technical:     25% 
 
Proposed Management & Organization:  25% 
 
Proposed Aboriginal Benefit Plan:   10% 
 
Total Cost:      40% 
Total Weighting:     100% 
 
Quantum Murray LP (QMLP) provided the proposal evaluated to be the best value to the Crown.  
The Roberts Bay and Ida Bay Remediation contract was awarded to QMLP on September 17, 
2007. 
 
A project kick-off meeting between PWGSC, QMLP and INAC was conducted in Ottawa, 
Ontario, on February 7, 2008 to provide opportunity for all parties to meet, incorporate 
preliminary kick-off meeting issues, establish roles and responsibilities, establish lines of 
communication, review contract documents and address any questions regarding the remediation 
program. 
 
3.2 REMEDIATION OVERVIEW 
 
Mobilization of heavy equipment, material and program supplies commenced in July 2008 with 
the loading of the NTCL river barges in Hay River for the Hay River to Tuktoyaktuk leg of the 
mobilization, followed by the ocean barging from Tuktoyaktuk to the Ida Bay site over the 
August to September 2008 period.  The heavy equipment, materials and supplies were off-loaded 
at Ida Bay between September 29, and October 3, 2008.  Due to the time of year and climatic 
conditions on-site no remediation works were undertaken in 2008. Photograph No.1, in 
Appendix D, is of the barge off-loading at Ida Bay. 
 
Transfer of equipment, material and supplies from the Ida Bay to Roberts Bay site took place 
between April 16-29, 2009.  Site remediation activities at Roberts Bay did not commence until 
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July 22, 2009 with the mobilization of personnel to site via Twin Otter (using Roberts Lake as 
the landing strip).  Photograph No. 2 and 3, in Appendix D, are of the 2009 winter mobilization 
of equipment, materials and supplies from Ida to Roberts Bay. 
 
The 2009 site work at Ida Bay (prior to the mobilization to the Roberts Bay site), entailed the 
blasting and collapsing of the Ida Bay adit roof.  This work was undertaken on April 23, 2009.  
Final grading of the area was done in 2010.  Photograph No. 4 shows the site conditions at the 
end of 2009 field season. 
 
Site work for the 2009 field season at the Roberts Bay site started July 23 and ended on  August 
31, followed by camp shut down. The camp was vacated on September 6, 2009.  During this 
period debris clean up work was also completed at the Ida Bay mine site.  At the end of the 2009 
field season the equipment, materials and supplies at the Roberts Bay site were winterized in 
anticipation of the 2010 demobilization work.  Site conditions at Roberts Bay at the end of the 
2009 field season are presented in Photograph No. 5 to 8. 
 
In April 2010 the remediation contractor relocated their equipment, materials, supplies and 
containment boxes from the Roberts Bay site to the Ida Bay site.   Photograph No. 74 graphically 
shows the relocation to Ida Bay.  The site remediation work at Ida Bay was completed in July 
2010 with the site demobilization from Ida Bay taking place between the 22nd and 24th of August 
2010.  The transfer of equipment and materials to southern locations took place between the end 
of August and the end of September 2010.  Photographs Nos 75 to 77 show the demobilization 
from Ida Bay and an aerial view of both sites at the end of the remediation works in August 
2010. 
 
A brief summary of the remediation activities completed at the Roberts Bay and Ida Bay sites is 
provided in Table 5, and the general remediation schedule for the entire remediation program in 
Table 6.  An overall site plan of the Roberts Bay and Ida Bay sites is shown in Figure 1, and an 
overall site plan of the remedial works completed at both sites in Figure 2.  A site plan outlining 
the remedial works completed at both the Ida Bay and Roberts Bay sites is shown in Figures 3 
and 4 respectively.  Details regarding the individual work activities are provided in Section 3.4. 
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Table 5: Summary of Remediation Activities  
 

Location Issue Remediation Activities Work Completed 
Infrastructure  Dismantle, segregate and bury non-

hazardous material on-site. Remove 
hazardous material from site for disposal 
in the south.  

All hazardous materials were 
containerized and shipped off-site for 
disposal in 2010.  Non-hazardous debris 
and waste were placed into the SWMF for 
disposal. 

Roberts 
Bay Mine 
Site  

Tailings  Drain tailings (treat water if necessary); 
collect any spilled tailings and place into 
the pond; expand the containment area by 
expanding and flattening the berms to a 
minimum of 3H:1V to accommodate and 
bury non-hazardous waste; cover with 2 
m of compacted waste rock in the winter 
to establish permafrost and isolate frozen 
waste from the environment; cover with 
overburden.  

Water was left in tailings containment 
area and the design of the tailings cover 
and SWMF was amended to contain the 
water, debris and tailings. The tailings 
were isolated from the balance of the 
waste material placed into the SWMF. 
Final cap placed and three thermistors 
installed. 

Waste rock  Utilize where required for cover, erosion 
control, and backfill with the remainder; 
re-graded and left in place.  

Waste rock was used as required on-site. 

Non-hazardous 
waste  

Bury within SWMF and covered with 
waste rock to isolate from the 
environment.  Existing domestic landfill 
will be covered and the berms reinforced 
to enhance long-term physical stability.  

Demolition work was completed and non-
hazardous materials relocated to the 
landfill for disposal. The former domestic 
landfill was covered with waste rock as 
per the remediation plan. 

Hazardous 
waste  

Containerized and transported off-site for 
disposal at an appropriate disposal facility 
in the south. 

All hazardous materials were 
containerized and shipped off-site for 
disposal in 2010. 

Roberts 
Bay Mine 
Site 
Continued 

Petroleum and 
metals 
impacted soil  

Excavate hydrocarbon contaminated soil 
from fuel storage compound and garage 
area (~325 m3) and excavate metal laden 
soil from mill building area (~65 m3), 
containerize and transport off-site to an 
appropriate facility for treatment or 
disposal.  

All impacted soils were containerized and 
shipped for disposal in 2010. 

 Mine openings  Infill with waste rock, blast the roof and 
then backfill depression with waste rock. 
Cover the Roberts Bay Mine vent raise 
with waste rock.  

All mine opening closure work at Roberts 
Bay was completed in 2009. 

Infrastructure/ 
nonhazardous 
and hazardous 
debris  

Dismantle and segregate. Containerize 
hazardous debris and transport to an 
appropriate off-site facility. Reduce and 
recycle volumes of non-hazardous waste 
where possible and bury remainder within 
the adit at the Ida Bay site, then cap with 
waste rock. Move remaining to Roberts 
Bay site.  

Some of the hazardous waste and debris 
was containerized and shipped off-site for 
disposal in 2010 while all non-hazardous 
debris and waste, save for the wood over 
the vent raise, was consolidated and 
relocated to the SWMF at Roberts Bay for 
disposal. 

Waste rock  Remove from above the high tide level, 
utilize for backfill where needed. 
Transport remainder to Roberts Bay for 
use as cover, backfill, etc.  

Waste rock was relocated during the 2010 
field season 

Mine openings  Infill with waste rock, blast the roof and 
then backfill depression with waste rock.  

Blasting work completed in 2009 and the 
final re-grading done in 2010 along with 
the backfilling of the local vent raise. 

Ida Bay 
Mine Site 

 

Marine 
sediments  

Remove the waste rock from the shoreline 
above high tide and manage it with the 
remaining one.  

Work completed during the 2010 field 
season. 
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Table 6: Project Schedule 
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3.3 WORK SITE HEALTH AND SAFETY 
 
Health and safety of the workers employed for the Roberts Bay and Ida Bay Remediation 
Program was of paramount concern to the project management team.  As such, a project specific 
Health and Safety Plan (QMLP 2008a) was developed prior to the start of the work in 2008.  The 
plan detailed expected job hazards, recommended safety measures, safe work practices, 
emergency procedures and personal protective equipment requirements. 
 
Prior to the start of the site work, QMLP prepared a Worker Orientation Seminar (QMLP 2008b) 
covering: 
 

• the overview of the Roberts Bay and Ida Bay sites; 
• project communication, organization and administration; 
• remediation activities and scope of work; 
• work specific task requirements; and 
• general site specific health and safety and environmental protection. 

 
The Seminar was conducted in Cambridge Bay on September 24, 2008 for thirteen individuals 
(including two from the community) interested in being a part of the Contractor’s general work 
force.  The balance of the persons attending the Seminar included the skilled and unskilled 
tradesmen, supervisors, foremen, and the resident engineer.  Prior to the commencement of the 
2009 field season the Seminar was completed again by QMLP staff on  July 23, 2009.  A total of 
20 individuals, including the resident engineer and QMLP staff attended this Seminar. The 
Seminar was presented to nine other individuals upon their arrival on-site during the course of 
the 2009 field season program. Crews returning for the remaining work at Ida Bay and the 
demobilization, in 2010, were provided a refresher by QMLP site management staff.  
 
Site activities were supervised and/or managed by John Weigel a Level II Certified Mine Site 
Supervisor.  A site medic was on-site at all times during each field season.  Worker safety was 
closely monitored by the supervisors and the on-site medic. 
 
Site orientation was provided to each employee when they first arrived to site.  The orientation 
covered the site specific Health and Safety Plan including emergencies, health, spills, general 
conduct in camp and safe work practices.  Safety procedures were set in place such that each 
group of workers would have at least one radio, enabling them to contact the site supervisor and 
medic. 
 
Each work day began with a safety meeting lead by the site supervisor.  During the safety 
meeting, the activities for the day were outlined, status of wildlife concerns and potential safety 
hazards were discussed.  Worker feedback was incorporated into the hazard analysis and the 
development of procedures and protocols to mitigate these hazards. 
 
During the course of the site work, a weekly health and safety meeting was conducted on each 
Sunday by the on-site medic. During this meeting any incidents were reviewed and general 
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discussions on selected health and safety topics were presented to the site staff. In addition 
employee comments and concerns were addressed. 
 
The following subsections summarize key aspects of health and safety that were enforced on-
site. 
 
3.3.1 Personal Protective Equipment (PPE) 
 
All personnel were required to wear the appropriate personal protective equipment (PPE), which 
at a minimum consisted of a CSA approved safety hard hat, CSA certified footwear Grade 1 
approved, safety glasses and reflective clothing that conforms to CSA-Z96-02.  Workers were 
also required to wear other safety equipment including hearing protection, in addition to fall 
protection equipment or life vests dependant on the nature of the work.  Dust masks were worn 
by employees exposed to this hazard. 
 
For work involving asbestos handling, workers were required to wear additional safety 
equipment including: 
 

• Tyvek coveralls; 
• Half face-piece respirator with NIOSH approved P100 filter; 
• Nitrile gloves; 
• Rubber steel-toed boots; and 
• Safety goggles. 

 
3.3.2 Health and Safety Training  
 
Health and Safety Training was included in the 2009 INAC Inuit Capacity Building Training 
Program, in the Site Orientation Seminar, and during daily tailgate meetings as well as on-the-
job. Daily tailgate meetings and on-the-job training included such topics as the proper use of PPE 
to effective lifting techniques.  
 
3.3.3 Safety Inspections 
 
Informal safety inspections were conducted on a daily basis on-site by the Health and Safety 
Officer and/or the Superintendent.  
 
Overall, the safety inspections were very useful in maintaining safe operations at the job site, as 
the project was completed with no serious injuries.  Most of the minor injuries were typical cuts 
and scrapes associated with field work.  A strained back was reported one day following manual 
work demolishing a structure.  Some of the manual demolition works involved heavy lifting of 
debris and materials leading to increased back strains on workers.  Proper heavy lifting 
procedures were addressed during morning safety meetings as well as reminders not to lift 
objects beyond individual capability.  Back support belts were provided for workers.  Whenever 
injuries such as these occurred, WCB reports were filed, and workers were placed on light duty. 
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3.3.4 Wildlife Safety 
 
A Wildlife Response Plan (QMLP 2008) was developed for the remediation work that addressed: 
potential encounters, firearm protocols, basic safety principles, social responsibilities of a firearm 
user, preventing and responding to bear encounters, and minimizing the impact on wildlife.  
During project work a wildlife monitor was retained full time for the duration of the work.  The 
monitor patrolled accessible work areas every morning prior to the safety meeting, and reported 
on any signs of larger wildlife at the work areas. 
 
Labour crews were not issued a firearm per group as the remediation works were localized and 
wildlife monitors were able to survey the entire work area.  Work crews were also instructed to 
report any sighting of wildlife with time and location.  Little wildlife was observed in the area 
during the remedial works.  Any wildlife sightings were reported in the QMLP and resident 
engineer’s daily reports. A list of the wildlife sightings is provided in Table 7 below. 
 

Table 7: Summary of Wildlife Sightings 
 

Date Wildlife Location 
July 22,2009 Caribou East of road to Roberts Lake 
July 23,2009 Caribou Dock at Roberts Lake 
July 27, 2009 Caribou NE of camp site 
July 30, 2009 Wolverine On hills east of the camp 
July 31, 2009 Wolf By Roberts Lake 
August 01, 2009 Wolf By Roberts Lake 
August 06,2009 Wolf By Roberts Lake (wolf was shot) 
August 06, 2009 Geese Flock of 23 flew over 
August 08, 2009 Wolf South of Adit 2 
August 14, 2009 Grizzly bear In the valley west of the landfill site. 
August 18, 2009 Wolf By the old camp site south of the tailings pond 
August 18, 2009 Grizzly bear By the creek ~ 200m west of the dock 
August 19, 2009 Wolf ~ 10 m east of the trailers by the sewer line 
August 21, 2009 Fox South of landfill 
August 21, 2009 Grizzly bear On rocks by Roberts Lake 
August 23, 2009 Pair of wolves By creek west of dock at Roberts lake 
August 23, 2009 Grizzly bear By Roberts lake 
August 24, 2009 Wolf East of trailers 
August 25, 2009 Wolf East of trailers 
August 31, 2009 Wolf North of trailers 
September 1, 2009 Wolf South of camp 
September, 2009 Grizzly bear Entry into one of trailers discovered on Sept. 22, 2009 (date 

unknown as camp was empty) 
July 24, 2010 Grizzly bear Ida Bay in camp and equipment laydown area 
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To reduce the risk of attracting wildlife, food scraps were burned each day in an incinerator, and 
workers were required to return all food waste from the work site to camp disposal facilities. 
 
During the 2009 field season there was only one wildlife incident.  This incident involved a wolf 
which was observed to be patrolling close to the Roberts Bay camp and work site.  On August 6, 
2009 the wolf was observed to be approaching the camp in an aggressive manner and it could not 
be deterred.  After unsuccessful attempts to deter the wolf , the animal was destroyed by Damian 
Analok of the Cambridge Bay HTO (hired by QMLP as a wildlife monitor). The wolf was 
skinned with the hide shipped to the Cambridge Bay Conservation Officer and the carcass 
incinerated as per instructions from Conservation Officer Shane Sather.  An incident report was 
also filed and sent to the authorities having jurisdiction. 
 
No issues of concern, with respect to wildlife, were observed during the 2010 field works. 
 
3.4 SPECIFIC REMEDIATION COMPONENTS 
 
The following sub-sections outline the work completed as part of the remediation program at the 
Ida and Roberts Bay mine sites.  Figures 3 and 4 identify the work completed during the 
remediation program at the respective mine sites. 
 
3.4.1 Access to Underground 
 
3.4.1.1 Ida Bay Adit 
 
As per the Remediation Plan for the site the closure of the mine adit at the Ida Bay Mine site was 
to involve the collapsing of the adit roof by blasting and infilling the balance of the depression at 
the entrance of the mine opening with waste rock from the area.  
 
On 23 April 2009 the roof of the Ida Bay adit was blasted and waste rock from the area 
immediately adjacent the adit was used to partially fill the depression.  Photograph No. 9 and 10 
show the before and after condition of the adit prior to equipment being mobilized to the Roberts 
Bay Mine site. 
 
The final backfilling and grading of the adit opening was completed during the 2010 field 
season.  Figure 5 shows the as-built plan once the backfill work at the adit has been completed 
and the area surveyed. Before and after photographs of the site works are provided in Appendix 
A – QMLP Photo Log. The As-built survey of the Ida Bay mine area, which identifies the areas 
of the site where mine workings were capped, is also provided in Appendix A. 
 
3.4.1.2 Roberts Bay Adits 
 
Similar to the Ida Bay Mine adit and in accordance with the prescribed Remediation Action Plan 
for the mine site adits, the roof of the two adits (Adits #1 and #2) were blasted and subsequently 
backfilled with borrow material (waste rock) from the site.  In addition the vent raise located 
adjacent to Adit #2, which had been capped with concrete during previous decommissioning 
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works on the site, was covered with 500 mm of site derived fill from a local borrow source.  In 
both instances the borrow material was placed and graded in place to raise the backfill grade 
within the footprint of the former adit by 1 m above the surrounding grades and the waste rock 
sloped down to match the surrounding topography. 
 
The closure of the respective mine openings and covering of the vent raise was completed during 
the 2009 field season.  Photographs of the respective mine openings before and after their closure 
are shown on Photographs No. 11 to 16 presented at the rear of this report.  Figures 6 and 7 
present, graphically, the “as-built” conditions of the respective mine openings.  Before and after 
photographs of the site works are also provided in Appendix A – QMLP Photo Log. The As-built 
survey of the Roberts Bay Mine area, which identifies the areas of the site where mine workings 
were capped, is also provided in Appendix A. 
 
3.4.2 Site Infrastructure and Potential Physical Hazards 
 
In general there was very little debris identified at the Ida Bay Mine site while at the Roberts Bay 
Mine site there were remnant structures, miscellaneous pieces of mine related equipment and 
scrap debris scattered around the mine site proper as well as the area of the former site camp and 
former domestic waste landfill.  The location of identified site infrastructure and physical 
hazards related remedial works are presented on Figure 2.  The actual work areas were work was 
undertaken during the remediation program are presented on Figures 3 and 4.  The As-built 
survey of the Ida Bay and Roberts Bay Mine sites, which is provided in Appendix A, identifies 
the areas of the site where remedial works were undertaken. 
 
Further details of the remediation works are presented in the following sub-sections. 
 
3.4.2.1 Structures 
 
Ida Bay Mine Site 
 
The Ida Bay Mine site did not have any existing structures in place and as such no remediation 
work was required at this location in this regard. 
 
Roberts Bay Mine Site 
 
As reported in the Remediation Action Plan for the site, once the mining operations ceased the 
supporting infrastructure was abandoned in place.  At the time the 2009 remediation program 
commenced there were four areas on-site where structures were identified: 
 

1. Former Camp Area: remnant platforms and the remains of several tent-cabin frames, an 
outhouse and shed as well as core racks were present. 

2. Mill Area: remnant metal frames for the former mill and assay lab structures as well as 
the hazardous materials shed. 
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3. Garage/Machine Shop and Adit Area: remnant metal frame of the machine shop and the 
metal tent frame which covered the adit entrance which was enclosed within a chain link 
fence. 

4. Pump House Area: remains of a structure at Unnamed Lake which had once housed a 
pump used to supply water to the mine site. 

 
The location of the respective structures is shown on Figure 4.  Photographs of the respective 
areas prior to any remediation work are shown on Photograph No. 17 to 24, located at the rear of 
this report. 
 
During the course of the 2009 field program all the above noted structures were demolished with 
the non-hazardous materials relocated to the on-site Solid Waste Management Facility (SWMF), 
located within the former Tailings Containment Area, while any hazardous materials were 
consolidated and containerized for transport off-site as discussed in Section 3.4.3.1 Hazardous 
Materials.  On the basis of survey work completed during the construction of the SWMF an 
estimated 109 m3 of debris and 742 m3 of debris and waste rock intermediate cover was placed 
into the SWMF to the top of the Type 2 fill layer as shown in Figures 10 and 11. 
 
Before and after photographs of the site works are provided in Appendix A – QMLP Photo Log. 
 
3.4.2.2 Miscellaneous Equipment 
 
Ida Bay Mine Site 
 
No remnant pieces of mine equipment were identified at the Ida Bay mine site during the course 
of the 2009 field season and as such no remedial work was undertaken in this regard.  
 
Roberts Bay Mine Site 
 
The results of assessment work at this mine site identified various pieces of mine related 
equipment still on-site in the areas of the former mill, machine shop and assay laboratory.  An 
inventory of the individual pieces of equipment on-site was not provided however all equipment 
which did not have any hazardous materials associated with its construction (i.e. non-hazardous 
materials) was transferred to the SWMF for disposal.  The volume of equipment transferred to 
the SWMF would be included in the total volume of material transferred as noted in Section 
3.4.2.1 Structures.   
 
Any hazardous materials associated with any of the equipment, typically in the form of elevated 
concentrations of lead in the paint, was removed and containerized for off-site disposal as 
outlined in Section 3.4.3.1 Hazardous Materials. 
 
Photographs of the equipment are presented on Photograph Nos. 25 to 28 located at the rear of 
this report.  Before and after photographs of the site works are provided in Appendix A – QMLP 
Photo Log. 
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3.4.2.3 Miscellaneous Scrap 
 
Ida Bay Mine Site 
 
A minor amount of mine related scrap debris was identified at the Ida Bay site during the course 
of previous assessment programs at the site.  As identified in the Remediation Plan there was an 
estimated 9 m3 of scrap debris located at the site.  The scrap debris was a mix of wood, lumber, 
scrap steel, rubber hoses, tin cans and auto parts.  This material was consolidated and transferred 
to the Roberts Bay mine site for placement into the SWMF during the course of the 2009 field 
season. 
 
In addition to the non-hazardous materials identified above the remediation plan also involved 
the consolidation and containerization of hazardous materials in the form of broken lead batteries 
and some asbestos containing material related to brake pads.  The management of the hazardous 
materials is further discussed in Section 3.4.3.1 Hazardous Materials. 
 
The location where debris was identified prior to the remediation program is shown on Figure 3.  
The limits of the remediation work undertaken in 2009 are also shown on Figure 3.  Photographs 
of the scrap debris clean up are presented in Photograph No. 29 to 32, located at the rear of this 
report. 
 
Roberts Bay Mine Site 
 
In general there was a mix of wood, scrap metal and other inert wastes identified in discrete 
locations within and around the main mine and camp areas of the site.  In addition there was a 
former Camp Waste Landfill (Old Camp Landfill on the as-built drawings in Appendix A) 
located south of the mine site near the former camp area.  The remediation plan for this material 
was to consolidate all the non-hazardous material and transfer it to the SWMF on-site while any 
hazardous materials would be consolidated and containerized as required for off-site transport 
and disposal. The management of the hazardous materials is further discussed in Section 3.4.3.1 
Hazardous Materials.  In addition the remediation plan called for the capping of the former Camp 
Waste Landfill with 300 mm of waste rock once any equipment in the area had been transferred 
to the SWMF.  Any surface scrap debris was left in-place prior to burial. 
 
This remediation work was completed by QMLP staff during the 2009 field season.  The volume 
of debris and scrap collected and transferred into the SWMF is incorporated into the previously 
reported volume.  The volume of borrow material recovered, hauled, placed and graded over the 
former camp landfill was 312 m3.  Figure 8 details the As-built grades on the Roberts Bay Mine 
Site post 2009 remediation works. 
 
Photographs of the remedial works related to the management of scrap debris on-site are 
presented on Photograph No. 33 to 36 located in the rear of this report.  Before and after 
photographs of the site works are provided in Appendix A – QMLP Photo Log. 
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3.4.3 Contaminated Areas 
 
The results of the previously completed assessment work identified some residual hazardous 
materials at the Ida Bay Mine site while hazardous materials, soils contaminated with elevated 
metal parameter and petroleum hydrocarbon impacts, and tailings were present at the Roberts 
Bay Mine site.  
 
The areas of impact are identified along with the extent of the remedial works completed in 2009 
on Figures 3, 4 and 9 for the respective mine sites. 
 
The various forms of contamination encountered on the respective sites are discussed in the 
following sub-sections. 
 
3.4.3.1 Hazardous Materials 
 
Ida Bay Mine Site 
 
From the Remediation Action Plan,   it was understood that upwards of 100 kg of material 
impacted with broken lead batteries along with some asbestos break pads were located at the Ida 
Bay site. 
 
During the 2010 field program the broken lead batteries were collected and containerized for off-
site disposal while in 2009 the minor amount of asbestos containing materials located on-site 
were consolidated and transferred to Roberts Bay for containerization in the hazardous waste 
TDG approved sea cans along with other similar hazardous waste.  Both the batteries and 
asbestos materials were transferred off-site in 2010 along with the balance of the hazardous 
materials containerized at Roberts Bay.  This material was placed into hazardous material crate 
No.1. 
 
Photographs of this facet of the remediation program are presented on Photograph No. 37 located 
at the rear of this report. 
 
Roberts Bay Mine Site 
 
From the Remediation Plan, it is understood the following hazardous materials were identified at 
this mine site: 
 

• PCB containing equipment (3 capacitors and 7 light ballast)  - 0.25 m3; 
• Fuel – gasoline and jet fuel – 3200 L; 
• Hydrocarbon impacted water from fuel bladders and in barrels – 800 L; 
• Waste oils and glycols – 675 L; 
• Compressed gas cylinders – 10; 
• Mill process chemicals (xanthante, various acids, calcium, lime and lead shavings); 
• Acids; 
• Equipment painted with lead amended paints – 11,000 kg 
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• Lead acid batteries – 1 drum and 3 vehicle batteries (0.25 m3); and  
• Detonation cord. 

 
In addition there were a limited number of asbestos containing material applications on the site.  
One related to a piece of transite board used in a heating cabinet located within the former mill 
while asbestos break pads were also observed on-site. 
 
As part of the 2009 field program QMLP had Mr. Darryl Stowe, of Envirochem Limited, on-site 
as their hazardous materials specialist to assist with the characterization, consolidation and 
containerization of the hazardous material on-site.  Under the specialist’s direction, the various 
hazardous materials noted above were containerized and prepared for shipment off-site.  A total 
of 24 containers were used to containerize the hazardous materials. These 24 containers were 
then placed in 11 TDG approved sea cans for transport.  In addition the mine related equipment 
identified at Roberts Bay as having been painted with lead amended paints has been secured to 
flatbed trailers for demobilization and off-site disposal.  In 2010 the two flatbed trailers were 
barged off-site and transferred to a recycling facility.  A detailed breakdown of what is in the 
respective Seacan crates is provide in Table 12 located in Section 4.1 of this report. 
 
The above reference hazardous waste materials were transferred off-site in a two step process 
during the 2010 field program.  The containers were initially transferred to the Ida Bay Mine site 
in the Spring of 2010 while the off-site transfer via barge and truck took place between late 
August and mid November 2010.  Manifests and Certificates of Destruction, or confirmation of 
disposal, for the respective waste materials having been shipped off-site for disposal are provided 
in Appendix A of this report.  At the time this report was prepared it was anticipated that some 
certificates of destruction may not be available July 2011.  This report will be updated with an 
addendum upon receipt of all manifests and certificates. 
 
Photograph No. 39 to 44, presented at the rear of this report, illustrate some of the work done to 
complete this part of the remediation program. 
 
3.4.3.2 Metal Impacted Soils 
 
The results of the assessment work completed at the Ida and Roberts Bay mine sites identified 
the presence of elevated metal parameter concentrations in the area of the former Roberts Bay 
mill only.  The results of all the verification testing on the waste rock and native soils for metal 
parameters are presented in Table 8.  The extent of the metal impact was based upon the 
presence of tailings mixed with the waste rock within the footprint of the former mill building.  It 
was estimated that there was approximately 65 m3 of metal impacted soils (tailings) beneath the 
footprint of the mill area. 
 
During the course of the 2009 field program the waste rock and tailings were excavated from 
surface, within the limits of the former mill, down to the underlying bedrock surface.  Given the 
shallow nature of the bedrock in the mill area, there was only a limited amount of native sands 
underlying the waste rock used to level an area for the mill.  All waste rock, tailings and native 
soils were removed from within the limits of the former mill. 
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As part of the verification program a total of eight samples were procured from the waste rock 
and native soils.  The initial sampling entailed the procurement of six samples (survey ID 224 to 
229) at the limits of the excavation works at the mill site.  The results of the analytical work were 
compared to the criteria set out in the Nunavut Water Board (NWB) Water Licence.  The results 
identified one location (survey ID 228) with metal parameter concentrations consistent with the 
mine tailings previously tested at the Roberts Bay site.  As a result additional remediation work 
was required at the southeast corner of the mill area.  The limits of this additional remedial work 
were extended to the south and east by approximately 3 m by 3m and the thin veneer of native 
sand underlying the area was sampled.  The results of the second suite of analytical samples 
(survey ID 250) confirmed that all the tailings were removed from this location.  The results 
reported for the samples identified as 226 and 227 were procured from waste rock present 
immediately above the bedrock surface and as such the rock at this location was removed down 
to the underlying bedrock negating the need for additional verification testing. 
 
Copies of the analytical certificates are provided in Appendix A. 
 
In addition, metal analysis was completed on a soil sample procured from the outlier location 
(survey ID 280) associated with the Earth Tech sample ET1101.  The results reported no metal 
parameter concentrations above the NWB Water Licence criteria. 
 
On the basis of the survey conducted upon completion of the metal and petroleum hydrocarbon 
impacted soil remediation work, an estimated 38 m3, or 19 seacan containers, of metal and 
petroleum hydrocarbon impacted material was recovered from the mill area and containerized for 
off-site disposal.  The disposal of this material will take place during the 2010 field season. 
 
The limits of the excavation work completed in relation to this facet of the remediation work are 
shown in plan on Figure 9.  The verification sample locations are shown on this figure with 
results meeting the remediation standards shown in green while those exceeding standards are 
shown in red.  A photograph of the metal impacted soil clean up is presented in Photograph No. 
45 located at the rear of this report.   
 
3.4.3.3 Petroleum Hydrocarbon Impacted Soils 
 
The results of the assessment work completed at the Ida and Roberts Bay Mine sites identified 
the presence of elevated petroleum hydrocarbons (PHC) in four areas of the Roberts Bay Mine 
site.  The four impacted areas are associated with the mill, garage, and fuel depot as well as one 
outlier location located on the tundra south of the former camp area (muskeg area).  The limits of 
the identified PHC impacts are shown graphically on Figure 9.  The Remediation Plan for this 
component of the site works estimated that upwards of 325 m3 of PHC impacted soil would be 
recovered and shipped off-site for disposal at the Hazco Soil Treatment Facility in Hay River.  
 
The remediation work associated with the PHC clean up at the Roberts Bay mine site was 
initiated and completed during the course of the 2009 field program.  The areas of concern were 
reviewed by the project team at the commencement of the 2009 field program.  During this 
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review the three primary impacted areas, namely the mill, garage and fuel depot, were visually 
identified along with an additional area of PHC staining in an area believed to be a former drum 
storage area at the mine site. 
 
The muskeg area, located at the sample ET1101 location, is an outlier from the main mine and 
camp area as it is located over 50 m from the mine site proper (i.e. in the middle of the tundra 
with no evidence of any mining activities in the area).  During the 2009 program a soil sample 
was procured, by the resident engineer, at this location and the sample submitted for analysis to 
confirm if the elevated PHC previously reported were the result of peat in the overburden or if a 
petroleum hydrocarbon derived from a diesel or heating oil spill had taken place at this location.  
The results of the analytical work and further assessment of the chromatograph of the 
hydrocarbon signature for the sample confirmed that the elevated PHC in the soil sample was the 
result of peat in the soil.  A copy of the letter prepared by Maxxam Analytical Inc. in this regard 
is provided in Appendix A along with copies of the analytical certificates. 
 
The remediation of the PHC impacted areas entailed the removal of impacted waste rock and 
native organic and sandy soils down to the permafrost surface and placing the impacted soil into 
seacan containers for subsequent off-site disposal during the 2010 field season.  After some 
initial concerns that the limits of the remediation work was not extending down to the previously 
identified, or inferred depth of impact, the areas of remediation were left open to allow for the 
melting of the underlying permafrost.  Once sufficient thawing had taken place the soil in the 
remedial areas was assessed and based on olfactory and visual observations the decision was 
made whether to extend the remediation works deeper into the permafrost.  If the resident 
engineer was of the opinion that the remediation area may be clean, a suite of verification testing 
was completed.  As part of the verification testing the resident engineer would procure soil 
samples from the sidewalls and base of the remediation area.  Upon collection the verification 
samples were promptly expedited to the environmental laboratory (Maxxam Analytics) for 
testing.  The results of the analytical work were compared, by the resident engineer, to the clean 
up standards set out in the Water Licence.  If the results meet the criteria then the excavation 
work at that location would stop and the area could be backfilled to an elevation that would 
match the surrounding grades.  If the results failed to meet the criteria then the excavation work 
was extended.  This procedure continued in all four areas of PHC impact until the analytical 
results reported PHC concentrations below the criteria presented in the Water Licence.  
 
In order to expedite the remediation work, testpit programs were initiated during the PHC clean-
up and the results of the analytical work completed during these assessments were used to define 
the limits of the work.   
 
A total of six suites of verification sampling were completed during the 2009 field program.  In 
all 78 samples (including three blind duplicates) were submitted to the laboratory for petroleum 
hydrocarbon analysis.  The results of the verification work are summarized in Table 9.  The 
sample locations are shown graphically on Figure 9.  The verification sample locations are 
shown on this figure with results meeting the remediation standards shown in green, while those 
not are shown in red.  Photographs of this phase of the remedial work are shown in Photograph 
No. 46 to 57 located in Appendix D. 
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Table 8: Summary of Metals Verification Testing 
 

ID V09-Mi1 V09-Mi2 V09-Mi3 V09-Mi4 V09-Mi5 V09-228R V09-Mi6 V09-SW1 

Area Mill Mill Mill Mill Mill Mill Mill Outlier 

Survey ID 224 225 226 227 228 250 229 280 

Maxxam ID Q18459 Q18460 Q18461 Q18462 Q18463 Q31198 Q18464 Q34800 

Sample Date 9-Aug-09 9-Aug-09 9-Aug-09 9-Aug-09 9-Aug-09 17-Aug-09 9-Aug-09 20-Aug-09 

COC Number 

NWB WATER 
LICENCE 
CRITERIA 

 RDL  

80940 80940 80940 80940 80940 78331 80940 

RDL 

88124 

            
Total Antimony 20 1 3 <1 5 4 4 1 <1 2 <2 
Total Arsenic 105 1 29 2 53 28 480 48 3 2 4 
Total Barium 500 10 94 20 150 68 170 100 22 20 150 
Totally Beryllium 4 0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 0.8 <0.8 
Total Cadmium 10 0.1 0.5 <0.1 2.1 2.7 2.5 <0.1 <0.1 0.2 0.2 
Total Chromium 64 1 27 5 79 84 24 41 8 2 43 
Total Cobalt 50 1 20 4 23 28 70 13 5 2 13 
Total Copper 176 5 64 24 120 110 460 78 8 10 44 
Total Lead 140 1 70 9 160 65 1500 36 6 2 6 
Total Mercury 6.6 0.05 <0.05 <0.05 0.1 <0.05 0.62 0.06 <0.05 0.1 <0.1 
Total Molybdenum 10 0.4 1.9 <0.4 2.7 2.9 3 1 <0.4 0.8 2.2 
Total Nickel 50 1 33 6 70 61 330 38 7 2 24 
Total Selenium 1 0.5 <0.5 <0.5 1 <0.5 2 0.6 <0.5 1 <1 
Total Silver 39 1 17 <1 33 8 70 10 <1 2 <2 
Total Thallium 1 0.3 <0.3 <0.3 <0.3 <0.3 0.3 <0.3 <0.3 0.6 <0.6 
Total Tin 50 1 <1 <1 2 <1 <1 <1 <1 2 <2 
Total Uranium NG 1 <1 <1 <1 <1 <1 <1 <1 2 <2 
Total Vanadium 130 1 48 10 51 63 37 47 16 2 51 
Total Zinc >2000 10 73 25 200 130 780 75 31 20 59 

Notes:                       
              
All units are in mg/kg unless otherwise indicated        

  - Laboratory reported concentration exceeds NWB Water Licence Criteria        
NG - No Guideline            

<0.02 - Concentration of Contaminant was not detected in sample above the laboratory analytical method detection limit       
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Table 9: Summary of Petroleum Hydrocarbon Verification Testing 
 

Sample ID  V09-
FB1  

 V09-
FB2  

 V09-
FB3  

 V09-
FB4  

 V09-
FB5  

 V09-
FB6  

 V09-
FB7  

 V09-
FB8   V09-FB9  V09-M1   V09-M2   V09-M3   V09-M4  V09-M5 

DUP1 
(V09-
M5) 

V09-
MK1 

V09-
MK2 

V09-
MK3 

V09-
MK4 

V09-
MK5 

V09-
MK6 

Area  Fuel 
Depot  

 Fuel 
Depot  

 Fuel 
Depot  

 Fuel 
Depot  

 Fuel 
Depot  

 Fuel 
Depot  

 Fuel 
Depot  

 Fuel 
Depot  

 Fuel 
Depot   Garage   Garage   Garage   Garage  Garage Garage Drum 

Area 
Drum 
Area 

Drum 
Area 

Drum 
Area 

Drum 
Area 

Drum 
Area 

Survey ID 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 

Maxxam ID Q18429 Q18432 Q18433 Q18434 Q18435 Q18436 Q18437 Q18438 Q18440 Q18442 Q18445 Q18447 Q18449 Q18450 Q18465 Q18451 Q18452 Q18453 Q18454 Q18455 Q18456 

Sample Date 9-Aug-
09 

9-Aug-
09 

9-Aug-
09 

9-Aug-
09 

9-Aug-
09 

9-Aug-
09 

9-Aug-
09 

9-Aug-
09 9-Aug-09 9-Aug-09 9-Aug-09 9-Aug-09 9-Aug-09 9-Aug-09 9-Aug-09 9-Aug-09 9-Aug-09 9-Aug-09 9-Aug-09 9-Aug-09 9-Aug-

09 
COC Number 

NWB 
WATER 

LICENCE 
CRITERIA 

RDL 

80940 80940 80940 80940 80940 80940 80940 80940 80940 80940 80940 80940 80940 80940 80940 80940 80940 80940 80940 80940 80940 
Moisture (%) - 0.3 31 11 21 26 31 11 20 15 6.9 79 16 26 13 70 67 10 8.2 14 8.8 14 8.9 
F1 (C6-C10)- BTEX 245 12 330 <12 <12 <12 <12 <12 22 <12 <12 2400 <12 140 25 110 <36 <12 <12 42 <12 24 <12 
F2 (C10-C16 Hydrocarbons) 700 10 16000 100 94 16 <10 <10 400 260 54 88000 <10 2000 920 4200 5000 <10 15 2000 17 1600 22 
F3 (C16-C34 Hydrocarbons) 1135 10 4600 160 130 83 98 29 160 240 77 34000 41 560 5100 89000 86000 56 24 940 98 630 140 
F4 (C34-C50 Hydrocarbons) 647 10 39 <10 12 <10 23 <10 10 20 <10 920 <10 <10 230 5200 4300 19 <10 16 <10 84 12 
Reached Baseline - - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No No Yes Yes Yes Yes Yes Yes 
F4SG (Heavy Hydrocarbons- 
Grav.) - 500                           110000 100000             

Sample ID V09-
MK7 

V09-
MK8 

DUP2 
(V09-
MK8) 

V09-
Mi1 

V09-
Mi2 

V09-
Mi3 

V09-
Mi4 

V09-
Mi5 

V09-
Mi6 251 252 253 254 255 256 257 258 259 260 261 262 V09-B1 

Area Drum 
Area 

Drum 
Area 

Drum 
Area Mill Mill Mill Mill Mill Mill Drum 

Area 
Drum 
Area 

Drum 
Area 

Fuel 
Depot 

Fuel 
Depot Garage Garage Garage Garage Garage Garage Garage Fuel 

Depot 
Survey ID 221 222 223 224 225 226 227 228 229 251 252 253 254 255 256 257 258 259 260 261 262 281 

Maxxam ID Q184
57 Q18458 Q18466 Q18459 Q18460 Q18461 Q18462 Q18463 Q18464 Q31185 Q31187 Q31188 Q31189 Q31190 Q31191 Q31192 Q31193 Q31194 Q31195 Q31196 Q31197 Q34801 

Sample Date 
9-

Aug-
09 

9-Aug-
09 

9-Aug-
09 

9-Aug-
09 

9-Aug-
09 

9-Aug-
09 

9-Aug-
09 

9-Aug-
09 

9-Aug-
09 

17-Aug-
09 

17-Aug-
09 

17-Aug-
09 

17-Aug-
09 

17-Aug-
09 

17-Aug-
09 

17-Aug-
09 

17-Aug-
09 

17-Aug-
09 

17-Aug-
09 

17-Aug-
09 

17-Aug-
09 

18-Aug-
09 

COC Number 

NWB 
WATER 

LICENCE 
CRITERIA 

80940 80940 80940 80940 80940 80940 80940 80940 80940 78330 78330 78330 78330 78330 78330 78330 78330 78330 78330 78330 78330 88124 
Moisture (%) - 13 16 11 7.8 5.4 4.3 4.2 35 5.1 10 11 10 9.1 13 9.1 9.4 9.8 18 18 16 14 20 
F1 (C6-C10)- BTEX 245 <12 24 79 91 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 250 <12 <12 <12 <12 <12 <12 <12 
F2 (C10-C16 Hydrocarbons) 700 96 8200 6900 11 <10 <10 <10 15 <10 <10 55 <10 <10 19 2700 <10 <10 21 25 <10 59 <10 
F3 (C16-C34 Hydrocarbons) 1135 210 8700 6400 65 14 20 16 180 <10 <10 36 26 58 110 20000 <10 11 140 19 37 190 <10 
F4 (C34-C50 Hydrocarbons) 647 20 1200 840 29 <10 <10 <10 49 <10 <10 <10 <10 13 31 990 <10 <10 16 <10 <10 12 19 
Reached Baseline - Yes No No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 
F4SG (Heavy Hydrocarbons- 
Grav.) -   9300 5600                       19000               

Sample ID V09-
G1 V09-G2 V09-G3 V09-G4 V09-

SW1 
300-
GN1 

301-
GN2 302-GN2 303-GE1 304-GE2 305-GE3 307-GS1 308-GS2 309-GS3 310-GS4 311-TP1 312-TP2 313-

TP3A 

Area Garag
e Garage Garage Garage ET1101 Garage Garage Garage Garage Garage Garage Garage Garage Garage Garage Garage Garage Garage 

Survey ID 282 283 284 285 280 300 301 302 303 304 305 307 308 309 310 311 312 313 

Maxxam ID Q348
02 Q34803 Q34804 Q34805 Q34800 Q38578 Q38579 Q38580 Q38581 Q38582 Q38583 Q38585 Q38586 Q38587 Q38588 Q38589 Q38590 Q38591 

Sample Date 
18-

Aug-
09 

18-Aug-
09 

18-Aug-
09 

18-Aug-
09 

18-Aug-
09 

23-Aug-
09 

23-Aug-
09 

23-Aug-
09 

23-Aug-
09 

23-Aug-
09 

23-Aug-
09 

23-Aug-
09 

23-Aug-
09 

23-Aug-
09 

23-Aug-
09 

23-Aug-
09 

23-Aug-
09 

23-Aug-
09 

COC Number 

NWB 
WATER 

LICENCE 
CRITERIA 

88124 88124 88124 88124 

RDL 

88124 

RDL 

86425 86425 86425 86425 86425 

RDL 

86425 

RDL 

86425 86425 86425 86425 86425 86426 86426 
Moisture (%) - 8.2 13 7.2 9.7 0.3 61 0.3 6.8 14 7.2 22 23 0.3 66 0.3 26 13 15 23 25 13 19 
F1 (C6-C10)- BTEX 245 <12 28 <12 64 31 <31 12 <12 <12 <12 640 19 36 210 12 <12 39 110 270 <12 <12 33 
F2 (C10-C16 Hydrocarbons) 700 <10 750 14 430 10 27 10 <10 53 10 7900 250 10 6400 10 150 1600 4500 3900 11 20 110 
F3 (C16-C34 Hydrocarbons) 1135 <10 190 <10 120 10 1600 10 <10 260 <10 3600 200 10 2300 10 160 1300 3500 1000 180 57 89 
F4 (C34-C50 Hydrocarbons) 647 <10 <10 <10 <10 10 740 10 <10 28 <10 170 <10 10 65 10 18 110 400 34 40 12 19 
Reached Baseline - Yes Yes Yes Yes - Yes - Yes Yes Yes Yes Yes - Yes - Yes Yes Yes Yes Yes Yes Yes 
F4SG (Heavy Hydrocarbons- 
Grav.) -         500                                   
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Sample ID 314-
TP3B 315-TP4 321-GE2 322-GN1 323-GN2 324-GN3 325-TP31 326-TP32 327-GS1 328-GS2 320-GE1 400 401 402 403 404 

405 
(DUP 

of 404) 
      

Area Garage Garage Garage Garage Garage Garage Garage Garage Garage Garage Garage Garage Garage Garage Garage Garage Garage      

Survey ID 314 315 321 322 323 324 325 326 327 328 320 400 401 402 403 404 405      

Maxxam ID Q38592 Q38593 Q43275 Q43276 Q43277 Q43410 Q43279 Q43280 Q43281 Q43282 Q43089 Q47299 Q47300 Q47301 Q47302 Q47303 Q47304      

Sample Date 23-Aug-
09 

23-Aug-
09 24-Aug-09 24-Aug-09 24-Aug-09 24-Aug-09 24-Aug-09 24-Aug-09 24-Aug-09 24-Aug-09 24-Aug-09 27-Aug-

09 
27-Aug-

09 
27-Aug-

09 
27-Aug-

09 
27-Aug-

09 
27-Aug-

09      

COC Number 

NWB 
WATER 

LICENCE 
CRITERIA 

86426 86426 81106 81106 81106 81106 81106 81106 81106 81106 

RDL 

81106 

RDL 

81117 81117 81117 81117 81117 81117      
Moisture (%) - 21 18 26 8.3 13 23 22 25 13 11 0.3 71 0.3 12 10 13 13 13 12      
F1 (C6-C10)- BTEX 245 640 31 24 <12 <12 <12 <12 <12 <12 <12 41 170 12 <12 <12 83 710 <12 <12      
F2 (C10-C16 Hydrocarbons) 700 3400 320 140 24 <10 <10 10 37 <10 69 10 17000 10 <10 <10 2500 10000 <10 <10      
F3 (C16-C34 Hydrocarbons) 1135 800 110 100 74 27 110 79 98 12 80 10 10000 10 <10 <10 1200 3700 14 <10      
F4 (C34-C50 Hydrocarbons) 647 <10 <10 41 54 <10 21 13 24 <10 19 10 860 10 <10 <10 35 89 <10 <10      
Reached Baseline - Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes - Yes - Yes Yes Yes Yes Yes Yes      
F4SG (Heavy Hydrocarbons- Grav.) -                                             

Notes:                                               
                          
All units are in mg/kg unless otherwise specified                        

  - Laboratory reported concentration exceeds NWB Water Licence Criteria for fine grained soils                  
<10 - Concentration of Contaminant was not detected in sample above the laboratory analytical method detection limit                                   
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Upon completion of the PHC remediation work a total of 319 m3 of impacted soil was contained 
within 156 seacan containers and 7 Super Sacks.  At the end of the 2009 field season these 
containers were prepared for demobilization to the Ida mine site in the Winter/Spring 2010 and 
subsequent barging and haulage to the disposal facility.  In September 2010 these containers of 
impacted material were shipped to the receiving site.  With the exception of 88 m3 of material 
from three Seacan containers and four Super Sacks, all the material was received and treated.  
EnviroGreen will issue a letter confirming the treatment of the soil once the treatment has been 
completed.  It is anticipated that the treatment process will be completed by July 2010.  An 
addendum to this report will be prepared once the applicable documentation has been received. 
 
3.4.3.4 Shoreline Waste Rock 
 
As part of the remediation plan for the Ida Bay site there was a requirement to regrade the 
shoreline to removed waste rock from the inter-tidal zone.  This remedial work was undertaken 
during the 2010 field program.  The As-built for the work area is provided in Appendix A.  
Photographs of the shoreline work are also provided in Appendix A –QMLP Photo Log.   The 
location of the remedial work is shown in plan on Figure 3 and 5. 
 
The waste rock was recovered and relocated to the adit and trench on-site as part of the mine 
opening remedial works. 
 
3.4.3.5 Landfill on Tailings Pond 
 
The original scope of work, as outlined in the Remediation Plan, called for: the draining of the 
tailings pond; recovery of tailings spilled outside the limits of the tailings pond; expand the limits 
of the tailings pond to accommodate the non-hazardous waste debris; flattening the slope berms 
of the landfill to 3 horizontal to 1 vertical; cover the waste debris and interim fill with 2 m of 
waste rock to raise the level of the permafrost within the footprint of the tailings pond to an 
elevation above the existing level of the tailings; and cover the balance of the tailings pond with 
overburden. 
 
At the outset of the 2009 field program a water sample from the TCA was procured and sent for 
analysis to confirm whether or not the ponded water could be discharged to the surrounding area.   
 
The results of the analytical work reported that the water was impacted, with elevated inorganic 
parameter concentrations as compared to the allowable discharge criteria in the Water Licence.  
This resulted in a minor change in the design of the landfill.  The As-built plan and sections for 
the tailings pond cap and SWMF (landfill) is shown on Figures 10 (Plan view) and 11 (Sections).  
The information for these plans was provided by the surveyor, with the survey plan outlined in 
Appendix A. 
 
The minor variance in the design of the tailings cover entailed the construction of a wet and dry 
cell within the limits of the tailings pond.  The dry cell was first constructed to receive all the 
debris generated during the demolition work on the site.  Once all the waste material was placed 
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into the cell it was capped with 1 m of site derived borrow material to the grades shown in Figure 
11.  The dry cell was located outside the limits of the tailings and ponded water, at the north end 
of the former tailings pond.  The wet cell, located south of the dry cell, was then pumped with 
water being transferred to the dry cell.  This resulted in the tailings being exposed at the grades 
shown in Figure 11.  These exposed tailings at the base of the tailings pond were then stabilized 
using waste rock and blast rock recovered from the area adjacent to the tailings pond.  Prior to 
the placement of the waste/blast rock, the surface of the tailings were covered with the prescribed 
woven geotextile material.  Once the covering of the tailings was completed the balance of the 
landfill was constructed to the elevations shown in Figures 10 and 11.  
 
The construction of the landfill also included the re-grading of the area around the landfill to 
ensure that surface water runoff from the mine site area would migrate around the landfill.  The 
final landfill contours are presented in Figures 10 and 11. 
  
As part of the landfill construction, thermistors were installed within the footprint of the landfill 
as required under the terms of the site Water Licence.  Three thermistors were installed to 
confirm the level of freezeback that would be taking place beneath the landfill.  Monitoring of 
the freezeback data will be part of the on-going monitoring for the site as prescribed in the 
Roberts Bay and Ida Bay Site Monitoring Plan. 
 
Photographs taken during the course of this work are presented in Photograph No. 58 to 73 
located in Appendix D. 
 
 



 

 
Roberts and Ida Bay Completion Report 
340807 - February 2011 4-1 

SENES 

4.0 REGULATORY REQUIREMENTS 
 
4.1 WATER LICENCE 
 
As part of the preliminary restoration works INAC obtained a water licence for the project from 
the Nunavut Water Board (NWB).  The licence number is 1BR-ROB0813 and is valid from 
August 8, 2008 to August 30, 2013.  A copy of the licence along with the reporting requirements 
is included in Appendix C. 
 
Pursuant to the NWB’s letter of August 8, 2008, a Table of Required Submissions was provided 
therein which identified fifteen items.  Table 10 below outlines the respective documents to be 
provided to the NWB and the dates when these submissions were due as well as when the 
document submissions were completed.  Details of the remediation work completed to date has 
been provided in Section 3.4 of this report however for ease of review we have provided 
comments with respect to issues of concern identified in the Water Licence. 
 
Mine Opening Remediation 
 
In general the remediation of the mine openings at the Roberts Bay and Ida Bay Mine sites was 
completed as per the remediation specifications and the Remediation Plan prepared for the site.  
As noted in Table 10 the final design and construction drawings for the remediation of the mine 
openings was submitted to the NWB within sixty days of the Water Licence being issued. 
 
Tailings Pond Remediation 
 
The remediation of the tailings pond at Roberts Bay was completed in accordance with Revision 
D of the original design plan.  Details of the work are presented in Section 3.4.3 of this report.   
 
All licence submissions were made in accordance with the provisions (Part E Item 3) of the 
Water Licence. 
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Table 10: Required Submissions 

 
No. Document Submission Date 

1 Final Design and Construction Drawings for remediation of 
mine openings 9 February 2009 

2 Final Design and Construction Drawings for remediation of 
Tailings Pond 9 February 2009 

3 Final Design and Construction Drawings for remediation of the 
existing landfill 9 February 2009 

4 Final Design and Construction Drawings for remediation of the 
Solid Waste Disposal Facility 9 February 2009 

5 Tailings Freezeback Report 9 February 2009 

6 Tailings Dewatering Plan 9 February 2009 

7 Solid Waste Disposal Facility Management Plan 9 February 2009 
8 Operations and Maintenance Plan for Sewage Disposal Facility 9 February 2009 
9 Spill Contingency Plan 9 February 2009 

10 Monitoring Plan 9 February 2009 

11 Quality Assurance/Quality Control Plan 9 February 2009 

12 Abandonment and Restoration Plan 9 February 2009 

13 As-built drawings of the Mine Opening remediation, Solid 
Waste Disposal Facility and the existing landfill remediation Included herein 

14 Close-Out Report Included herein 
 
Quarrying and Borrowing  
 
Quarry Permits for the site were issued in conjunction with the Land Use Permit for the site.  
Quarry Permits 2009 QP0059 to 2009 QP0065 were issued for the six potential borrow areas 
identified for use during the remediation program. 
 
In general the recovery of borrow material was done in accordance with the operating conditions 
of these permits, however, in order to minimize the impact on the local environment the size of 
some of the borrow areas in close proximity to the site were expanded pursuant to discussions 
with the INAC Land Administrator.  In addition the changes to the tailings cover design 
necessitated the use of over-blast material from the capping related works on the adjacent mine 
openings at the Roberts Bay site. 
 
A total of 9312 m3 of borrow and quarried material was recovered from the site.  A summary of 
respective borrow sources is provided in Table 11 below. 
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Table 11: Summary of Borrow Material Volumes 
 

Source Volume Available (m3) Volume Used 
 (m3) 

Borrow Area #1 (2009QP0059) – Sand/gravel 
Roberts Bay 300 0 

Borrow Area #2 (2009QP0060) – Sand/gravel 
Roberts Bay 2520 1512 

Borrow Area #3 (2009QP0061) – Sand/gravel 
Roberts Bay 2250 0 

Borrow Area #4 (2009QP0062) – Sand/gravel 
Roberts Bay 1370 1188 

Borrow Area #5 (2009QP0063) – Sand/gravel 
Roberts Bay 215 1068(1) 

Borrow Area #6 (2009QP0064) – Sand/gravel 
Roberts Bay 2880 0 

Borrow Area #1 (2009QP0065) – Sand/gravel 
Ida Bay 1200 0 

 
Note (1) – prior to the recovery of material from the borrow area stockpiled waste rock was spread over this location to stabilize 
the ground during the mobilization to site and camp set up.  This is the reason why the volume used exceeds the available 
volume.  The waste rock imported into the Borrow Area #5 location was sourced from the adjacent waste rock stockpiles. 
 
During the course of the remediation program concerns were raised regarding how outlying 
borrow source areas would be accessed.  The primary issues of concern were; a) damage to the 
tundra and b) the need to construct access roads to these borrow pits.  In order to mitigate these 
concerns the decision was made to recover additional rock material by of the over-blast in the 
vicinity of the tailings pond.  A total of 5544 m3 of rock was generated during the 2009 field 
season and all the material was used in the construction of the tailings cover/SWMF. 
 
Waste Management - Tailings Pond Discharge Criteria 
 
No water was discharged from the Tailings Pond as part of the Roberts Bay remediation works.  
This change to the original scope of work was necessary due to the presence of elevated metal 
parameters at concentrations above the limits allowed under the terms of the Water Licence.   
 
Waste Management – Waste Rock 
 
No additional analytical work was required for this program as sufficient data was collected 
during the assessment stage of the program. 
 
Waste Management – Landfill 
 
As previously noted the design and construction plans for the existing landfill and the non-
hazardous Solid Waste Disposal Facility were submitted to the NWB by INAC.  In addition to 
these drawings a Solid Waste Disposal Facility Management Plan was prepared, which included 
detailed plans for the management of surface runoff, and submitted to the NWB by INAC. 
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All solid waste generated from the demolition works was placed into the landfill in the month of 
August 2009. The SWDF was also capped during this month and as such the volume of debris 
placed into the SWDF (109 m3) is both the monthly and annual volume. 
 
Waste Management - Incineration 
 
During the course of the remediation program, only wood free of paint and any other 
contamination, and combustible non-hazardous waste from the operation of the camp, were 
incinerated.  No waste oil or hazardous materials were incinerated on-site.  These waste materials 
were consolidated in to containers for subsequent off-site disposal. 
 
Waste Management – Off-site Disposal 
 
As part of the 2009 program a total of 176 Seacans and nine Super Sacks were staged for 
subsequent transfer from the Roberts Bay Mine site to the Ida Bay Mine site in the Winter of 
2010.  As part of the 2010 program, at the Ida Bay site, three additional Seacans were filled with 
impacted soil. 
 
Of the 179 Seacans shipped off-site the majority of the Seacans were filled with petroleum 
hydrocarbon impacted soils with a small portion (19 Seacans) co-contaminated with elevated 
metal parameter concentrations, eleven Seacans contained the various hazardous materials as 
noted below and there was one Seacan of non-hazardous debris. 
 
In addition to the Seacans and Super Sacks two flatbed floats of mine related equipment painted 
with lead amended paints (estimated mass 11,000 kg) were initially transferred from Roberts Bay 
to Ida Bay in April 2010 and subsequently shipped off site during the demobilization in 
August/September of 2010.  An inventory of what is in each hazardous material Seacan is 
provided in Table 12.  Copies of the manifests are provided in Appendix A. 
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Table 12 Summary of Containerized Hazardous Materials 

 
Crate ID Container ID Material Quantity 

1 n/a Asbestos Bags 3 bags 
1 n/a Empty cylinders 12 
2 12 Xanthantes 1 
2 8 Glycol 1 
2 n/a Waste Oil Filters 15 filters 
3 1 Corrosive Liquids 1 
3 2 Corrosive Liquids 1 
3 6 PCB containing materials 1 
3 17 PCB containing materials 1 
4 5 Batteries (acid filled) 1 
4 14 Batteries (acid filled) 1 
4 15 Batteries (acid filled) 1 
4 16 Batteries (acid filled) 1 
5 3 Corrosive Liquids 1 
5 10 Xanthantes 1 
5 13 Toxic Solids 1 
5 19 Xanthnate Solution 1 
6 4 Batteries (acid filled) 1 
6 11 Xanthantes 1 
6 18 Calcium Carbonate 1 
7 7 Pine Oil  1 
7 9 Waste Dowthern 1012 1 
7 9 of 11 Flammable Petroleum-based Liquids 1 
8 5,6,7 and 8 of 

11 
Flammable Petroleum-based Liquids 4 

9 1,2,3 and 4 of 
11 

Flammable Petroleum-based Liquids 4 

10 22 Batteries (acid filled) 1 
10 23P Batteries (acid filled) 1 
10 24P Batteries (acid filled) 1 
11 10 of 11 Flammable Petroleum-based Liquids 1 
11 11 of 11 Flammable Petroleum-based Liquids 1 
11 20 Used Oil  1 
11 21 Used Oil 1 

 
All materials were transferred off site in August 2010 and transferred to their respective disposal 
facilities. 
 
Sewage Lagoon 
 
The operation of the camp sewage system was done in accordance with the provisions of the 
GNWT document entitled Guidelines for the Preparation of an Operation and Maintenance 
Manual for Sewage and Solid Waste Disposal Facilities in the Northwest Territories; 1996.  As 
outlined in the submission to the NWB, the NOMADICTM portable sewage wastewater treatment 
plant was used on-site to manage both the grey and black water generated at the camp facility 
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during the 2009 field season. During the course of the 2009 field season approximately 150 to 
200 m3 of effluent was discharged from the system.  An accurate number can not be provided as 
the flow meter on the system was not functioning correctly.  The flow meter measured that 
108,000 m3 was discharged which would translate to over 20 m3 per day in the field.  Given the 
size of the camp and the volume of water taken from the Unnamed Lake (150 m3 for the field 
season) it is readily apparent that the flow meter was not functioning correctly.  The estimated 
volume of discharge from the sewage wastewater treatment plant can be estimated on the basis 
of the volume of water used on-site.  On this basis on the order of 34 m3 of sewage would have 
been generated during the month of July 2009 and 117 m3 during the month of August. 
 
No modifications or major maintenance work was completed on the treatment plant during the 
2009 field season. 
 
The treatment plant was not operated during the 2008 field season as no site work was completed 
other than the off-loading of equipment, materials and supplies.  Similarly the work during the 
2010 field season was short duration and all black and grey water waste was collected on-site 
and shipped off-site for disposal.  There was no sewage lagoon used during the 2010 program. 
 
Spill Contingency Plan 
 
As prescribed in the Water Licence, a site specific Spill Contingency Plan was prepared by 
INAC and submitted to the NWB.  The submission was prepared in accordance with the 
provisions of the Government of Nunavut Spill Contingency Planning and Reporting 
Regulations and the GNU document entitled Contingency Planning and Reporting in Nunavut: a 
Guide to the New Regulations.   In addition, QMLP also prepared a site specific Spill 
Contingency Plan as part of their site specific Health and Safety Plan.  
 
No spills were reported during the course of the 2008 field works. 
 
During the mobilization program in April 2009 a small spill of diesel fuel did take place at the 
Ida Bay Mine site as a result of a drain valve having opened on the excavator when snow was 
being removed from the engine compartment. It was estimated that approximately 120 litres of 
fuel was spilled on to the snow underlying the excavator.  The area of impact was immediately 
contained with an earthen berm once the excavator was relocated.  Initially attempts were made 
to collect the spill using absorbent pads however due to the extreme cold this proved ineffective.  
Given the potential for the spill to migrate into the subsurface during the freshet a field decision 
was made to incinerate the fuel.  This was effective in mitigating the potential concerns with the 
spill.  Review of the spill location by the resident engineer did not identify any concerns at this 
location aside from some minor burn residue on the waste rock underlying the burn area.  Further 
review of the area will take place in 2010 during the field program at Ida Bay.  A copy of the 
spill report was submitted to Mr. Andrew Kiem, the Water Resources Officer for INAC Nunavut 
Regional Office on April 22, 2009. 
 
Pursuant to the instructions provided by Mr. Kiem 23 April 2009, Ms. Melissa Joy of the INAC 
Kitikmeot office in Kugluktuk was to review the spill site during a 2009 site inspection.  This 
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inspection did not take place. The area in question was excavated, and soil packaged and 
transported off-site for disposal. Confirmatory samples were taken by the Engineer and Quantum 
Murray LP was instructed by the Engineer that the area was clean based on the test results. 
 
No spills were observed during the course of the spring and summer 2010 field programs. 
 
Monitoring Program 
 
Pursuant to the terms and conditions of the Water Licence a monitoring program, as summarized 
below, was developed for the Roberts Bay and Ida Bay site.  A copy of the Roberts Bay and Ida 
Bay Long Term Monitoring Plan is provided in Appendix C. 
 

Table 13 Summary of Water Monitoring 
Monitoring Station Description Parameter Frequency Comment 

ROB-1 Water Supply intake at 
unnamed Lake adjacent 
Camp 

Volume 
Daily Information is appended 

in Appendix A 

ROB-2 Water Supply intake at 
Roberts Lake Volume Daily No water taken from this 

lake. 
ROB-3 Sewage pumped to the 

Sewage Disposal Facility Volume 
Monthly and Annually July – 34 m3 

August – 117 m3 
Annual – 150 m3 

ROB-4 Final Point Discharge from 
the Sewage Lagoon Volume & 

Water Quality 

Once upon commencement of 
discharge and at completion 

of remediation 

150 m3discharged.  
Chemistry is appended in 
Appendix A 

ROB-5 Discharge from Tailings 
Pond 

Volume & 
Water Quality 

During periods of flow No water discharged 
from Tailings Pond. 

ROB-6 The stream flowing south to 
Roberts Lake Water Quality Annually after spring melt Moderate flow to stream.

ROB-7 The stream(s) flowing north 
and west around the 
bedrock ridge. 

Water Quality 
Annually after spring melt Low flow of surface 

water north of former 
camp area. 

ROB-8 Streams flowing W from 
former tailings pond area 

Water Quality 

Annually after spring melt No evidence of surface 
water flow in the 
immediate vicinity of the 
area to the west of the 
SWDF. 

ROB-9 Roberts Lake (background) 
Water Quality 

Annually after spring melt Lake level consistent 
during remediation 
program. 

ROB-10 Runoff leachate from 
SWMF Water Quality 

Annually after spring melt No evidence of runoff or 
seepage from the Solid 
Waste Disposal Facility. 

ROB-11 Runoff and leachate from 
the Landfill Water Quality 

Annually after spring melt No evidence of runoff or 
seepage for the former 
domestic waste landfill 
area. 

ROB-12 Tailings Temperature As determined Not part of remediation 
program 

 



 

 
Roberts and Ida Bay Completion Report 
340807 - February 2011 4-8 

SENES 

The results of the 2010 water sampling at the above noted monitoring location are provided in 
Appendix C. 
 
The implementation of the Long-term Monitoring Program will commence upon completion of 
the remediation program in 2010. 
 
Abandonment and Restoration Plan 
 
Pursuant to the terms and conditions of the Water Licence, an Abandonment and Restoration 
Plan was developed for the Roberts Bay and Ida Bay site and submitted to the NWB on February 
9, 2009.  A copy of the Roberts Bay and Ida Bay Abandonment and Restoration Plan is provided 
in Appendix C. 
 
The implementation of this plan at the Roberts Bay site was undertaken during the 2009 field 
season while the work at Ida Bay was completed in 2010. 
 
Additional Information - Summary of Water Consumption 
 
In addition to the issues identified above, the Water Licence also restricted the quantity of water 
used daily to less than five (5) cubic metres. 
 
QMLP used a body of water located northeast of the site, identified as Unnamed Lake, for their 
potable water source during the 2009 remediation program.  This water was supplemented by 
bottled water which was typically used for drinking water.   
 
The total volume of water recovered from Unnamed Lake for the duration of the 2009 field 
season was 150 m3.  During the two months of operation 33.974 m3 of water was taken in July 
and 117.3 m3 in August.  The daily average for the duration of the work was 2.9 m3/day.  
 
No modifications or repairs to the water supply system were required during the course of the 
2009 field season. 
 
No water was recovered from the local water bodies as part of the 2010 field programs. 
 
Summary 
 
Under the General Conditions section of the NWB Licence, there is a requirement for the 
Licensee to prepare an Annual Report which is to be completed by the 31st March of the year 
following the calendar year being reported.  Details on the information requested in this annual 
report are provided throughout this document and as such we have provided section references in 
the table below (Table 14).  A separate annual report will be prepared by INAC as a separate 
stand-alone report. 
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Table 14 Summary of NWB Licence Information Requirements 
 

Topic Relevant Section of Report 

a) Monthly and annual quantities of fresh water obtained from all sources (m3) Section 4.1 
b) Monthly and annual quantities of Sewage generated (m3) Section 4.1 
c) Monthly and annual quantities of material deposited in Waste Disposal Facilities Section 3.4.3 
d) Summary of all waste backhauled for disposal at approved facilities  Section 4.1  
e) Summary of construction work, modifications and major maintenance work carried out on the Water Supply 

Facilities, Solid Waste Disposal Facilities and Sewage Disposal Facility 
Section 4.1 

f) Tabular Summary of all data collected during the Monitoring Program Section 4.1 Appendix A 
g) An analysis of data collected during Monitoring Program and a brief description of any future studies. Section 4.1 
h) Summary of remediation work undertaken during the year and an outline of work anticipated for the 

following year 
Section 3.4 

i) A summary of any studies requested by the Board None requested 
j) A list of unauthorized discharges and a summary of follow-up actions taken Section 4.1 
k) Any revision to the Remediation Plan No revisions 
l) Any revisions to: 

• Spill Contingency Plan 
• Tailings Dewatering Plan 
• Sewage Operations and Maintenance Plan 
• Solid Waste Disposal Facility Management Plan 
• Quarry Management Plan 

 
No revision 
Not required 
No revision 
No revision 
No revision 

m) A public consultation report describing consultation with local organizations and the resident of nearby 
communities. 

Section 2.1 

n) A brief summary of work done to address concerns or deficiencies listed in the inspection reports and/or 
compliance reports prepared by the Inspector. 

Section 4.1 

o) Executive Summary in English, Inuktitut and Inuinnaqtun of all Plans, Reports or Studies. See Executive Summary 
p) Any other details on water use or waste disposal requested by the Board by 1st November of the year being 

reported. 
No requests made. 
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4.2 LAND USE PERMIT 
 
The INAC Land Administration group issued a Land Use Permit (LUP), Permit No. 
N2007X0006, for the Site Remediation of the Ida Bay and Roberts Bay Mine Sites. Kitimeot, 
Nunavut on April 2, 2007.  This initial permit was valid from April 2, 2007 to April 1, 2009. The 
permit was extended twice: April 1, 2009 to April 1, 2010 and April 1, 2010 to April 1, 2011 to 
enable the completion of the site remediation works at Roberts Bay and Ida Bay.  
 
Under the requirements of the Land Use Permit the proponent is to submit an annual report to 
provide information on the topics tabled below. Details on the information requested are 
provided throughout this document and as such we have provided section references in the table 
below.  The annual report will be a separate stand-alone report to be issued by INAC. 
 

Table 15  Summary of Land Use Permit Information Requirements 
 

Topic Report Section Reference 

a) Summary of activities undertaken for the year including contaminated soil 
management Section 3.4.3 

b) A work plan for the following year Section 3.4.4 
c) An update on the extent of contamination on-site and supporting 

documentation Section 3.4.3 

d) Wildlife encounters and actions/mitigation taken Section 3.3.4 
e) A summary of local hires and initiatives Sections 2.2, 2.3 and 2.4 
f) A summary of community consultation undertaken and the results. Section 2.1 
g) A summary of site visits by inspectors with results and follow-up actions Section 3.3 
h) A summary of site visits with community members None during 2009 or 2010 
i) Site photos and updated site maps See rear of report 
j) The number of barges utilized No barges used in 2009 and only 

one in 2010. 
k) Issues related to monitoring including updates to the Plan Section 4.1 
l) A summary of how it has complied with all project Terms and Conditions 

and how the terms and conditions are achieving their purpose Entire Report 

 
4.3 QUARRY PERMIT 
 
This issue is discussed in the context of the Water Licence as noted in Section 4.1. 
 
4.4 BURN PERMIT 
 
The Land Use Permit prescribed the use of a forced air fuel fired incinerator to incinerate all 
combustible garbage and debris.  All combustible solid waste from the camp operations was 
incinerated in this manner.  The ash residue was sampled and tested with the ash reported to be 
free of any contamination and as such the ash was placed in the on–site SWMF.  The non-treated 
wood debris encountered on-site was also managed in a similar manner with designated burn pits 
established and the residual ash sampled and tested prior to relocation into the SWMF. 
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4.5 SPILL REPORTING 
 
This issue is discussed in the context of the Water Licence as noted in Section 4.1.  
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5.0 SUMMARY 
 
In general the remediation program at the former Roberts Bay and Ida Bay mine sites was 
completed in accordance with the provisions of the Remediation Plan and the NWB Licence.  
Over the period of two field seasons the residual debris was removed from site, the mine 
openings were sealed in accordance with the regulatory requirements, the metal and petroleum 
impacted soils were successfully removed from site, the areas of earthworks were graded to 
promote surficial drainage across the former work areas, the former domestic camp landfill was 
capped along with the former tailings pond, three thermistors were installed within the limits of 
the former tailings pond and a solid waste management facility was constructed in accordance 
with the remediation specifications.   
 
As a whole the remediation program at the Roberts Bay and Ida Bay mine sites was successfully 
completed and only the long-term monitoring program remains to be implemented.  The results 
of verification analysis on soil samples procured from the former areas of metals and/or 
petroleum hydrocarbon impacts reported that the soil at the final limits of the earthworks meet 
the clean-up criteria outline in the NWB Licence.  All non-hazardous and hazardous debris was 
containerized and shipped off site for disposal along with all the impacted soils.  No remediation 
work remains to be completed on-site.  
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SENES 

Hazardous Material and Debris Inventory 



Roberts/Ida Bay Contaminated Soil, Hazardous Material and Debris Inventory 

For Transport 2010 Seacans Supersacks

Contaminated Soil 179 9

 Haz Waste 11

Misc Non-Haz Debris 1

Totals for Transport 191 9

Debris Hazardous Waste Contaminated Soil

1 2 1 2 3 4 5 6 7 8 9 10 11 12 13

1 1 7 TF TF TF TF TF TF TF TF G G G2 G2 G 1

2 2 8 TF TF TF TF TF TF TF TF G G2 G2 G2 G 2

3 3 9 TF TF TF TF TF TF TF TF G G2 G2 G2 G 3

4 4 10 TF TF TF TF TF TF TF TF G G2 G2 G2 G 4

5 5 11 G G TF TF TF TF TF G G G2 G2 G2 G 5

6 6 Mill Mill Mill Mill Mill Mill Mill G Mill G2 G2 G2 G 6

Mill Mill Mill Mill Mill Mill Mill G G G2 G2 G2 G 7

Storage Storage Storage Mill G G G G G G2 G2 G2 G2 8

Storage Storage Mill Mill Storage Mill G G G G2 G2 G2 FS 9

Storage Storage Storage Storage G Storage Storage G G G2 G2 G2 FS 10

Storage Storage Storage Storage G Storage G G G2 G2 G2 G2 FS 11

G G G G Storage Storage Storage G G2 G2 G2 G2 12

G G G G G G G G G2 G2 G2 G2 13

TF TF Storage Storage G G G G G2 G2 G2 G2 14

Label Description Crates Supersacs

Estimate

Volume

(m3)

# Hazardous Waste Materials 11 n/a Hazardous Materials.  See Quantum Inventory of Materials Cross Referenced to Crate Nos.

Mill Mill and Assay Area 19 38 PHC and Metals Impacted Soil.

TF Tank Farm/ Fuel Bladder Area 39 78 PHC Impacted Soil.

Storage Storage/ Explosive Shed Area 22 44 PHC Impacted Soil.

G Garage Area 50 100 PHC Impacted Soil.

G2 Extended Garage Area 46 5 97 PHC Impacted Soil.

FS Ida Bay Fuel Spill 3 4 10 PHC Impacted Soil.

Non-haz debris 1

TOTAL 191 9 367

Notes: Estimate volume is bulk volume and not in-situ.

2 supersacks were combined in one G2 crate in July 2010 (Supersack and Seacan quantities adjusted)

6 crates were labelled as G versus G2. Totals and schematic revised.

G2 G2 G2 FS FSFS FSG2 G2 



Hazardous Waste Inventory Summary by Crate - Roberts and Ida Bay Movement Document Manifests 

NTCL Booking Reference 6SQ01493 BG41180-0     BG41181-8

Pick-up Location: Ida Bay BG41182-6     BG41185-9

Destination: Delta BC BG41186-7

Load Date: August 24, 2010

For more information please contact Gavin Domitter (Quantum Murray) at (604)314-4629 or gdomitter@qmlp.ca

Crate # Drum # Contents Qty Est UN Class PG Comments

1 n/a Asbestos Bags 3 200kg 2590 9 III
1 n/a Empty cylinders 12 1500kg N/R N/R N/R
2 12 Xanthates 1 200kg 342 4.2 II
2 8 Glycol 1 200L N/R N/R N/R
2 n/a Waste Oil Filters 1 150kg N/R N/R N/R
3 1 Corrosive liquids N.O.S. 1 52L 1760 8 II
3 2 Corrosive liquids N.O.S. 1 40L 1760 8 II
3 6 Articles containing polychlorinated biphenyls 1 95kg 2315 9 II
3 17 Articles containing polychlorinated biphenyls 1 50kg 2315 9 II
4 5 Batteries wet, filled with acid, electric storage 1 200kg 2794 8 III
4 14 Batteries wet, filled with acid, electric storage 1 200kg 2794 8 III
4 15 Batteries wet, filled with acid, electric storage 1 150kg 2794 8 III
4 16 Batteries wet, filled with acid, electric storage 1 150kg 2794 8 III
5 3 Corrosive liquids N.O.S. 1 6L 1760 8 II
5 10 Xanthates 1 100kg 342 4.2 II
5 13 Toxic Solids N.O.S. 1 55kg 3288 6.1 II

5 19
Toxic Liquid, Flammable, Organic, N.O.S. (carbon disulphode, 
sodium trithiocarbonate mixture) 1 200L 2929 6.1(3) II Xanthate Solution

6 4 Batteries wet, filled with acid, electric storage 1 200kg 2794 8 III
6 11 Xanthates 1 150kg 342 4.2 II

6 18 N/R ('Snow-white' most likely calcium carbonate in water) 1 150L N/R N/R N/R
7 7 Pine oil 1 50L 1272 3 III
7 9 N/R (Waste Dowthern 1012) 1 70L N/R N/R N/R
7 9 of 11 Flammable liquids N.O.S., diesel, gas, jet fuel, water mixed 1 190L 1993 3 II drums "# of 11" and #20 consolidated onsite

8 5 of 11 Flammable liquids N.O.S., diesel, gas, jet fuel, water mixed 1 190L 1993 3 II
8 6 of 11 Flammable liquids N.O.S., diesel, gas, jet fuel, water mixed 1 190L 1993 3 II
8 7 of 11 Flammable liquids N.O.S., diesel, gas, jet fuel, water mixed 1 190L 1993 3 II
8 8 of 11 Flammable liquids N.O.S., diesel, gas, jet fuel, water mixed 1 190L 1993 3 II
9 1 of 11 Flammable liquids N.O.S., diesel, gas, jet fuel, water mixed 1 190L 1993 3 II
9 2 of 11 Flammable liquids N.O.S., diesel, gas, jet fuel, water mixed 1 190L 1993 3 II
9 3 of 11 Flammable liquids N.O.S., diesel, gas, jet fuel, water mixed 1 190L 1993 3 II
9 4 of 11 Flammable liquids N.O.S., diesel, gas, jet fuel, water mixed 1 190L 1993 3 II

10 22 Batteries wet, filled with acid, electric storage 1 150kg 2794 8 III
10 23P Batteries wet, filled with acid, electric storage 1 25kg 2794 8 III small pail

10 24P Batteries wet, filled with acid, electric storage 1 25kg 2794 8 III small pail

11 10 of 11 Flammable liquids N.O.S., diesel, gas, jet fuel, water mixed 1 190L 1993 3 II
11 11 of 11 Flammable liquids N.O.S., diesel, gas, jet fuel, water mixed 1 190L 1993 3 II
11 20 Used oil 1 200L N/R N/R N/R
11 21 Used oil 1 200L N/R N/R N/R

Booking Ref 6SQ01493 Hazardous Waste Inventory by Crate 24 Aug 10
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SENES 

Soil Chemistry 



Your Project #: IDA BAY                        
Your C.O.C. #: 104027

Attention: CHARLES F. GRAVELLE
SENES CONSULTANTS LIMITED
121 GRANTON DRIVE, UNIT 12
RICHMOND HILL, ON
CANADA          L4B 3N4

Report Date: 2010/08/12
This report supersedes all previous reports with the same Maxxam job number

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B063294
Received: 2010/07/27, 12:00

Sample Matrix: Leachate
# Samples Received: 2

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
ICPMS Metals on TCLP Leachate 2 2010/08/03 2010/08/04 AB SOP-00043 EPA 200.8            

Sample Matrix: Soil
# Samples Received: 6

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
BTEX/F1 by HS GC/MS (MeOH extract) 2 2010/07/28 2010/07/31 CAL SOP-00190 EPA 8260C/CCME       
Hexavalent Chromium 3 2010/07/29 2010/07/29 CAL SOP-00056 SM 3500-Cr B         
CCME Hydrocarbons (F2-F4 in soil) 2 2010/07/28 2010/07/28 CAL SOP-00086 CCME PHC-CWS         

AB WI-00016
Elements by ICPMS - Soils 3 2010/08/01 2010/08/04 AB SOP-00043 EPA 200.8            
Moisture 5 N/A 2010/07/28 CAL SOP-00023 McKeague MSSMA 2.411
pH (1:2 Calcium Chloride Extract) 1 2010/07/29 2010/07/29 AB SOP-00006 SSMA 16.3            
pH (1:1 extract, solid waste) 1 2010/07/29 2010/07/29 AB SOP-00006 SSMA 16.3            
Particle Size by Sieve (75 micron) 1 N/A 2010/08/11 CAL SOP-00025 SSMA 47.4            

* 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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SENES CONSULTANTS LIMITED
Maxxam  Job  #: B063294 Client Project #: IDA BAY
Report Date: 2010/08/12

Sampler Initials: PS
AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam ID V75196 V75198
Sampling Date 2010/07/25 2010/07/22
COC# 104027 104027

Units STOCKPILE BOTTOM SPILL STOCKPILE RDL QC Batch
Physical Properties
Moisture % 44 4.4 0.3 4139527
Ext. Pet. Hydrocarbon
F2 (C10-C16 Hydrocarbons) mg/kg 350 510 10 4138531
F3 (C16-C34 Hydrocarbons) mg/kg 350 870 10 4138531
F4 (C34-C50 Hydrocarbons) mg/kg 11 <10 10 4138531
Reached Baseline at C50 mg/kg YES YES 4138531
Surrogate Recovery (%)
O-TERPHENYL (sur.) % 89 76 4138531
Volatiles
Benzene mg/kg <0.0050 <0.0050 0.0050 4138802
Toluene mg/kg <0.020 <0.020 0.020 4138802
Ethylbenzene mg/kg <0.010 <0.010 0.010 4138802
Xylenes (Total) mg/kg <0.040 <0.040 0.040 4138802
m & p-Xylene mg/kg <0.040 <0.040 0.040 4138802
o-Xylene mg/kg <0.020 <0.020 0.020 4138802
F1 (C6-C10) - BTEX mg/kg <12 <12 12 4138802
(C6-C10) mg/kg <12 <12 12 4138802
Surrogate Recovery (%)
4-BROMOFLUOROBENZENE (sur.) % 87 90 4138802
D10-ETHYLBENZENE (sur.) % 63 86 4138802
D4-1,2-DICHLOROETHANE (sur.) % 76 78 4138802
D8-TOLUENE (sur.) % 106 107 4138802

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: B063294 Client Project #: IDA BAY
Report Date: 2010/08/12

Sampler Initials: PS
REGULATED METALS (CCME/AT1)

Maxxam ID V75145 V75146 V75148 V75148
Sampling Date 2010/07/24 2010/07/24 2010/07/24 2010/07/24
COC# 104027 104027 104027 104027

Units SHORELINE-1 RDL SHORELINE-2 RDL BATTERIES BATTERIES RDL QC Batch
LOW/HIGH +HIGH Lab-Dup

Elements
Hex. Chromium (Cr 6+) mg/kg <0.15 0.15 <0.15 0.15 <1.5(1) <1.5 1.5 4139923
Total Antimony (Sb) mg/kg <1 1 <1 1 <1 1 4147978
Total Arsenic (As) mg/kg 1 1 1 1 <1 1 4147978
Total Barium (Ba) mg/kg 92 10 45 10 <10 10 4147978
Total Beryllium (Be) mg/kg <0.4 0.4 <0.4 0.4 <0.4 0.4 4147978
Total Cadmium (Cd) mg/kg 0.3 0.1 0.9 0.1 <0.1 0.1 4147978
Total Chromium (Cr) mg/kg 73 1 54 1 4 1 4147978
Total Cobalt (Co) mg/kg 11 1 14 1 3 1 4147978
Total Copper (Cu) mg/kg 29 5 41 5 <5 5 4147978
Total Lead (Pb) mg/kg 9 1 93 1 19 1 4147978
Total Mercury (Hg) mg/kg <0.05 0.05 <0.05 0.05 <0.05 0.05 4147978
Total Molybdenum (Mo) mg/kg 1.1 0.4 1.2 0.4 <0.4 0.4 4147978
Total Nickel (Ni) mg/kg 37 1 31 1 3 1 4147978
Total Selenium (Se) mg/kg <0.5 0.5 <0.5 0.5 <0.5 0.5 4147978
Total Silver (Ag) mg/kg <1 1 5 1 <1 1 4147978
Total Thallium (Tl) mg/kg <0.3 0.3 <0.3 0.3 <0.3 0.3 4147978
Total Tin (Sn) mg/kg <1 1 <1 1 <1 1 4147978
Total Uranium (U) mg/kg <1 1 <1 1 <1 1 4147978
Total Vanadium (V) mg/kg 55 1 57 1 11 1 4147978
Total Zinc (Zn) mg/kg 58 10 300(2) 20 16 10 4147978

RDL = Reportable Detection Limit
(1) - Matrix Spike recovery non calculable due to matrix interference. Detection limits raised due to matrix interference. Original sample diluted to remove interference.
(2) - Detection limits raised due to dilution to bring analyte within the calibrated range.
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: B063294 Client Project #: IDA BAY
Report Date: 2010/08/12

Sampler Initials: PS
ELEMENTS BY ATOMIC SPECTROSCOPY (LEACHATE)

Maxxam ID V75127 V75127 V75197
Sampling Date 2010/07/24 2010/07/24 2010/07/24
COC# 104027 104027 104027

Units TCLP-1 TCLP-1 Lab-Dup TCLP-2 RDL QC Batch
Elements
Leachable Arsenic (As) mg/L <0.5 <0.5 0.5 4152136
Leachable Barium (Ba) mg/L 2 1 1 4152136
Leachable Cadmium (Cd) mg/L <0.1 <0.1 0.1 4152136
Leachable Chromium (Cr) mg/L <0.5 <0.5 0.5 4152136
Leachable Copper (Cu) mg/L <1 <1 1 4152136
Leachable Lead (Pb) mg/L 1.4 1.4 1.4 0.5 4152136
Leachable Mercury (Hg) mg/L <0.02 <0.02 0.02 4152136
Leachable Selenium (Se) mg/L <0.1 <0.1 0.1 4152136
Leachable Silver (Ag) mg/L <0.5 <0.5 0.5 4152136
Leachable Uranium (U) mg/L <0.2 <0.2 0.2 4152136
Leachable Zinc (Zn) mg/L <1 <1 1 4152136

RESULTS OF CHEMICAL ANALYSES OF SOIL

Maxxam ID V75145 V75145 V75146 V75148 V75195 V75196 V75196
Sampling Date 2010/07/24 2010/07/24 2010/07/24 2010/07/24 2010/07/26 2010/07/25 2010/07/25
COC# 104027 104027 104027 104027 104027 104027 104027

Units SHORELINE-1 SHORELINE-1 SHORELINE-2 BATTERIES UNKNOWN-1 STOCKPILE STOCKPILE RDL QC Batch
LOW/HIGH LOW/HIGH +HIGH BOTTOM BOTTOM

Lab-Dup Lab-Dup
Soluble Parameters
Soluble (1:1) pH N/A 10.6 N/A 4139751
Soluble (CaCl2) pH N/A 10.7 N/A 4139749
Physical Properties
Moisture % 18 21 12 2.8 0.3 4139527
Sieve - Pan % 64 65 0.2 4169530
Sieve - #200 (>0.075mm) % 36 35 0.2 4169530
Grain Size % FINE FINE 0.2 4169530

N/A = Not Applicable
RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: B063294 Client Project #: IDA BAY
Report Date: 2010/08/12

Sampler Initials: PS

Package 1 17.0°C
Each temperature is the average of up to three cooler temperatures taken at receipt

General Comments
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: B063294 Client Project #: IDA BAY
Report Date: 2010/08/12

Sampler Initials: PS
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 (%) QC Limits % Recovery QC Limits
4138531 O-TERPHENYL (sur.) 2010/07/28 73 50 - 130 68 50 - 130 82 %
4138531 F2 (C10-C16 Hydrocarbons) 2010/07/28 77 50 - 130 87 80 - 120 <10 mg/kg NC 50
4138531 F3 (C16-C34 Hydrocarbons) 2010/07/28 86 50 - 130 99 80 - 120 <10 mg/kg NC 50
4138531 F4 (C34-C50 Hydrocarbons) 2010/07/28 80 50 - 130 81 80 - 120 <10 mg/kg NC 50
4138802 4-BROMOFLUOROBENZENE (sur.) 2010/07/31 96 60 - 140 94 60 - 140 79 %
4138802 D10-ETHYLBENZENE (sur.) 2010/07/31 84 30 - 130 91 30 - 130 85 %
4138802 D4-1,2-DICHLOROETHANE (sur.) 2010/07/31 77 60 - 140 77 60 - 140 78 %
4138802 D8-TOLUENE (sur.) 2010/07/31 106 60 - 140 104 60 - 140 106 %
4138802 Benzene 2010/08/03 80 60 - 140 81 60 - 140 <0.0050 mg/kg NC 50
4138802 Toluene 2010/08/03 78 60 - 140 83 60 - 140 <0.020 mg/kg NC 50
4138802 Ethylbenzene 2010/08/03 78 60 - 140 83 60 - 140 <0.010 mg/kg NC 50
4138802 m & p-Xylene 2010/08/03 80 60 - 140 84 60 - 140 <0.040 mg/kg NC 50
4138802 o-Xylene 2010/08/03 82 60 - 140 87 60 - 140 <0.020 mg/kg NC 50
4138802 (C6-C10) 2010/08/03 78 60 - 140 88 60 - 140 <12 mg/kg NC 50
4138802 Xylenes (Total) 2010/08/03 <0.040 mg/kg NC 50
4138802 F1 (C6-C10) - BTEX 2010/08/03 <12 mg/kg NC 50
4139527 Moisture 2010/07/28 11.3 20
4139749 Soluble (CaCl2) pH 2010/07/29 100 97 - 102 2.6 5 100 97 - 103
4139751 Soluble (1:1) pH 2010/07/29 101 97 - 102 1.4 5 99 91 - 109
4139923 Hex. Chromium (Cr 6+) 2010/07/29 98 90 - 110 <0.15 mg/kg NC 35
4147978 Total Antimony (Sb) 2010/08/03 96 75 - 125 106 75 - 125 <1 mg/kg
4147978 Total Arsenic (As) 2010/08/03 90 75 - 125 98 81 - 103 <1 mg/kg 91 50 - 150
4147978 Total Barium (Ba) 2010/08/03 NC 75 - 125 99 75 - 125 <10 mg/kg 108 69 - 131
4147978 Total Beryllium (Be) 2010/08/03 94 75 - 125 97 75 - 116 <0.4 mg/kg
4147978 Total Cadmium (Cd) 2010/08/03 100 75 - 125 96 75 - 125 <0.1 mg/kg
4147978 Total Chromium (Cr) 2010/08/03 97 75 - 125 89 75 - 125 <1 mg/kg 106 41 - 159
4147978 Total Cobalt (Co) 2010/08/03 91 75 - 125 93 75 - 125 <1 mg/kg 104 75 - 125
4147978 Total Copper (Cu) 2010/08/03 89 75 - 125 94 75 - 125 <5 mg/kg 91 72 - 127
4147978 Total Lead (Pb) 2010/08/03 97 75 - 125 103 85 - 112 <1 mg/kg NC 35 89 54 - 146
4147978 Total Mercury (Hg) 2010/08/03 91 75 - 125 96 75 - 125 <0.05 mg/kg 91 75 - 125
4147978 Total Molybdenum (Mo) 2010/08/03 104 75 - 125 102 75 - 125 <0.4 mg/kg
4147978 Total Nickel (Ni) 2010/08/03 86 75 - 125 93 75 - 125 <1 mg/kg 102 61 - 139
4147978 Total Selenium (Se) 2010/08/03 88 75 - 125 90 75 - 125 <0.5 mg/kg
4147978 Total Thallium (Tl) 2010/08/03 96 75 - 125 100 75 - 125 <0.3 mg/kg
4147978 Total Tin (Sn) 2010/08/03 101 75 - 125 97 75 - 125 <1 mg/kg
4147978 Total Uranium (U) 2010/08/03 104 75 - 125 96 75 - 125 <1 mg/kg
4147978 Total Vanadium (V) 2010/08/03 96 75 - 125 91 75 - 125 <1 mg/kg 118 50 - 150
4147978 Total Zinc (Zn) 2010/08/03 NC 75 - 125 97 75 - 125 <10 mg/kg 96 72 - 128
4147978 Total Silver (Ag) 2010/08/03 86 75 - 125 <1 mg/kg
4152136 Leachable Arsenic (As) 2010/08/04 105 75 - 125 101 85 - 107 <0.5 mg/L
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: B063294 Client Project #: IDA BAY
Report Date: 2010/08/12

Sampler Initials: PS
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 (%) QC Limits % Recovery QC Limits
4152136 Leachable Barium (Ba) 2010/08/04 NC 75 - 125 108 80 - 120 <1 mg/L
4152136 Leachable Cadmium (Cd) 2010/08/04 108 75 - 125 108 80 - 120 <0.1 mg/L
4152136 Leachable Chromium (Cr) 2010/08/04 107 75 - 125 105 80 - 120 <0.5 mg/L
4152136 Leachable Copper (Cu) 2010/08/04 98 75 - 125 105 81 - 120 <1 mg/L
4152136 Leachable Lead (Pb) 2010/08/04 NC 75 - 125 102 85 - 113 <0.5 mg/L NC 35
4152136 Leachable Mercury (Hg) 2010/08/04 84 75 - 125 91 80 - 120 <0.02 mg/L
4152136 Leachable Selenium (Se) 2010/08/04 104 75 - 125 104 80 - 120 <0.1 mg/L
4152136 Leachable Silver (Ag) 2010/08/04 82 75 - 125 89 80 - 120 <0.5 mg/L
4152136 Leachable Uranium (U) 2010/08/04 113 75 - 125 113 80 - 120 <0.2 mg/L
4152136 Leachable Zinc (Zn) 2010/08/04 NC 75 - 125 106 80 - 120 <1 mg/L
4169530 Sieve - Pan 2010/08/11 1.4 35 104 92 - 108
4169530 Sieve - #200 (>0.075mm) 2010/08/11 2.4 35 91 79 - 121

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.

Page 7 of 12



Validation Signature Page

Maxxam  Job  #: B063294

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

JENNIFER LO, Senior Analyst, Organics Department               

LUBA SHYMUSHOVSKA, Senior Analyst, Organic Department                

LILI ZHOU, Senior analyst, Inorganic department.             

RON VENZI, Scientific 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 Validation Signature Page.
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SENES CONSULTANTS LIMITED
Report Date: 2010/08/12 Client Project #: IDA BAY
Maxxam  Job  #: B063294
Maxxam Sample: V75196 Client ID: STOCKPILE BOTTOM

CCME Hydrocarbons (F2-F4 in soil) Chromatogram

Note: This information is provided for reference purposes only. Should detailed chemist intrepretation
or fingerprinting be required to please contact the laboratory.
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SENES CONSULTANTS LIMITED
Report Date: 2010/08/12 Client Project #: IDA BAY
Maxxam  Job  #: B063294
Maxxam Sample: V75198 Client ID: SPILL STOCKPILE

CCME Hydrocarbons (F2-F4 in soil) Chromatogram

Note: This information is provided for reference purposes only. Should detailed chemist intrepretation
or fingerprinting be required to please contact the laboratory.
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Your Project #: ROBERTO BAY                   
Site: 34807                                                                                               
Your C.O.C. #: 80940

Attention: HENRY WONG
SENES CONSULTANTS LIMITED
RICHMOND HILL
121 GRANTON DRIVE, UNIT 12
ON
CANADA          L4B 3N4

Report Date: 2009/08/13
This report supersedes all previous reports with the same Maxxam job number

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A942132
Received: 2009/08/11, 9:30 

Sample Matrix: Soil
# Samples Received: 30

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Boron (Hot Water Soluble) 6 2009/08/12 2009/08/12 CAL SOP-00192 EPA SW846/6010B      
BTEX/F1 by HS GC/MS (MeOH extract) 30 2009/08/11 2009/08/12 EENVSOP-00005 EPA 8260C/CCME       

EENVSOP-00002
Hexavalent Chromium 6 2009/08/12 2009/08/12 EENVSOP-00131 SM 3500-Cr B         
CCME Hydrocarbons (F2-F4 in soil) 29 2009/08/11 2009/08/12 EENVSOP-00007 CWS PHCS Tier 1      

EENVSOP-00006
CCME Hydrocarbons (F2-F4 in soil) 1 2009/08/11 2009/08/13 EENVSOP-00007 CWS PHCS Tier 1      

EENVSOP-00006
CCME Hydrocarbons (F4G in soil) 1 2009/08/11 2009/08/13 EENVSOP-00121 CWS PHCS Tier 1      
CCME Hydrocarbons (F4G in soil) 3 2009/08/13 2009/08/13 EENVSOP-00121 CWS PHCS Tier 1      
Elements by ICPMS - Soils 5 2009/08/12 2009/08/12 CAL SOP-00191 EPA SW-846-6020A     
Elements by ICPMS - Soils 1 2009/08/12 2009/08/13 CAL SOP-00191 EPA SW-846-6020A     
Moisture 30 N/A 2009/08/12 EENVSOP-00139 Carter SSMA 51.2     

Encryption Key

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

SHELYCE MORRISON, Project Manager
Email:  shelyce.morrison@maxxamanalytics.com
Phone# (780) 577-7115 Ext:7115

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

Total cover pages: 1

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

RESULTS OF CHEMICAL ANALYSES OF SOIL

Maxxam ID     Q 1 8 4 2 9     Q 1 8 4 3 2     Q 1 8 4 3 3     Q 1 8 4 3 4
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-FB1 V09-FB2 V09-FB3 V09-FB4  R D L QC Batch

Physical Properties

Moisture % 31 11 21 26 0.3 3340378

RDL = Reportable Detection Limit

Maxxam ID     Q 1 8 4 3 5     Q 1 8 4 3 6     Q 1 8 4 3 7     Q 1 8 4 3 8
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-FB5 V09-FB6 V09-FB7 V09-FB8  R D L QC Batch

Physical Properties

Moisture % 31 11 20 15 0.3 3340378

RDL = Reportable Detection Limit

Maxxam ID     Q 1 8 4 4 0     Q 1 8 4 4 2     Q 1 8 4 4 5     Q 1 8 4 4 7
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-FB9 V09-M1 V09-M2 V09-M3  R D L QC Batch

Physical Properties

Moisture % 6.9 79 16 26 0.3 3340378

RDL = Reportable Detection Limit

Maxxam ID     Q 1 8 4 4 9     Q 1 8 4 5 0     Q 1 8 4 5 1     Q 1 8 4 5 2
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-M4 V09-M5 V09-MK1 V09-MK2  R D L QC Batch

Physical Properties

Moisture % 13 70 10 8.2 0.3 3340378

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

RESULTS OF CHEMICAL ANALYSES OF SOIL

Maxxam ID     Q 1 8 4 5 3     Q 1 8 4 5 4     Q 1 8 4 5 5     Q 1 8 4 5 6
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-MK3 V09-MK4 V09-MK5 V09-MK6  R D L QC Batch

Physical Properties

Moisture % 14 8.8 14 8.9 0.3 3340378

RDL = Reportable Detection Limit

Maxxam ID     Q 1 8 4 5 7     Q 1 8 4 5 8     Q 1 8 4 5 9     Q 1 8 4 6 0
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-MK7 V09-MK8 V09-MI1 V09-MI2  R D L QC Batch

Elements

Soluble (Hot water) Boron (B) mg/kg 0.3 <0.1 0.1 3342451

Hex. Chromium (Cr 6+) mg/kg <0.15 <0.15 0.15 3341030

Physical Properties

Moisture % 13 16 7.8 5.4 0.3 3340393

RDL = Reportable Detection Limit

Maxxam ID     Q 1 8 4 6 1     Q 1 8 4 6 2     Q 1 8 4 6 3
Sampling Date 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940
  U n i t s V09-MI3 V09-MI4 V09-MI5  R D L QC Batch

Elements

Soluble (Hot water) Boron (B) mg/kg 0.4 0.1 2.5 0.1 3342451

Hex. Chromium (Cr 6+) mg/kg <0.15 <0.15 <0.15 0.15 3341030

Physical Properties

Moisture % 4.3 4.2 35 0.3 3340393

RDL = Reportable Detection Limit

Page 3 of 25



SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

RESULTS OF CHEMICAL ANALYSES OF SOIL

Maxxam ID     Q 1 8 4 6 4     Q 1 8 4 6 5     Q 1 8 4 6 6
Sampling Date 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940
  U n i t s V09-MI6 DUP 1 DUP 2  R D L QC Batch

Elements

Soluble (Hot water) Boron (B) mg/kg <0.1 0.1 3342451

Hex. Chromium (Cr 6+) mg/kg <0.15 0.15 3341298

Physical Properties

Moisture % 5.1 67 11 0.3 3340393

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

PETROLEUM HYDROCARBONS (CCME)

Maxxam ID     Q 1 8 4 2 9     Q 1 8 4 3 2     Q 1 8 4 3 3     Q 1 8 4 3 4
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-FB1 V09-FB2 V09-FB3 V09-FB4  R D L QC Batch

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 16000 100 94 16 10 3340375

F3 (C16-C34 Hydrocarbons) mg/kg 4600 160 130 83 10 3340375

F4 (C34-C50 Hydrocarbons) mg/kg 39 <10 12 <10 10 3340375

Reached Baseline at C50 mg/kg Yes Yes Yes Yes 3340375

Surrogate Recovery (%)

O-TERPHENYL (sur.) % 99 96 94 90 3340375

RDL = Reportable Detection Limit

Maxxam ID     Q 1 8 4 3 5     Q 1 8 4 3 6     Q 1 8 4 3 7     Q 1 8 4 3 8
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-FB5 V09-FB6 V09-FB7 V09-FB8  R D L QC Batch

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg <10 <10 400 260 10 3340375

F3 (C16-C34 Hydrocarbons) mg/kg 98 29 160 240 10 3340375

F4 (C34-C50 Hydrocarbons) mg/kg 23 <10 10 20 10 3340375

Reached Baseline at C50 mg/kg Yes Yes Yes Yes 3340375

Surrogate Recovery (%)

O-TERPHENYL (sur.) % 99 96 93 94 3340375

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

PETROLEUM HYDROCARBONS (CCME)

Maxxam ID     Q 1 8 4 4 0     Q 1 8 4 4 2     Q 1 8 4 4 5     Q 1 8 4 4 7
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-FB9 V09-M1 V09-M2 V09-M3  R D L QC Batch

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 54 88000 <10 2000 10 3340375

F3 (C16-C34 Hydrocarbons) mg/kg 77 34000 41 560 10 3340375

F4 (C34-C50 Hydrocarbons) mg/kg <10 920 <10 <10 10 3340375

Reached Baseline at C50 mg/kg Yes Yes Yes Yes 3340375

Surrogate Recovery (%)

O-TERPHENYL (sur.) % 97 106 96 93 3340375

RDL = Reportable Detection Limit

Maxxam ID     Q 1 8 4 4 9     Q 1 8 4 5 0     Q 1 8 4 5 1     Q 1 8 4 5 2
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-M4 V09-M5 V09-MK1 V09-MK2  R D L QC Batch

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 920 4200 <10 15 10 3340375

F3 (C16-C34 Hydrocarbons) mg/kg 5100 89000 56 24 10 3340375

F4 (C34-C50 Hydrocarbons) mg/kg 230 5200 19 <10 10 3340375

Reached Baseline at C50 mg/kg Yes No Yes Yes 3340375

OIL & GREASE

F4SG (Heavy Hydrocarbons-Grav.) mg/kg 110000 500 3343205

Surrogate Recovery (%)

O-TERPHENYL (sur.) % 94 109 98 88 3340375

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

PETROLEUM HYDROCARBONS (CCME)

Maxxam ID     Q 1 8 4 5 3     Q 1 8 4 5 4     Q 1 8 4 5 5     Q 1 8 4 5 6
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-MK3 V09-MK4 V09-MK5 V09-MK6  R D L QC Batch

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 2000 17 1600 22 10 3340375

F3 (C16-C34 Hydrocarbons) mg/kg 940 98 630 140 10 3340375

F4 (C34-C50 Hydrocarbons) mg/kg 16 <10 84 12 10 3340375

Reached Baseline at C50 mg/kg Yes Yes Yes Yes 3340375

Surrogate Recovery (%)

O-TERPHENYL (sur.) % 91 92 91 88 3340375

RDL = Reportable Detection Limit

Maxxam ID     Q 1 8 4 5 7     Q 1 8 4 5 8     Q 1 8 4 5 9     Q 1 8 4 6 0
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-MK7 V09-MK8 V09-MI1 V09-MI2  R D L QC Batch

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 96 8200 11 <10 10 3340434

F3 (C16-C34 Hydrocarbons) mg/kg 210 8700 65 14 10 3340434

F4 (C34-C50 Hydrocarbons) mg/kg 20 1200 29 <10 10 3340434

Reached Baseline at C50 mg/kg Yes No Yes Yes 3340434

OIL & GREASE

F4SG (Heavy Hydrocarbons-Grav.) mg/kg 9300 500 3343205

Surrogate Recovery (%)

O-TERPHENYL (sur.) % 90 106 110 95 3340434

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

PETROLEUM HYDROCARBONS (CCME)

Maxxam ID     Q 1 8 4 6 1     Q 1 8 4 6 2     Q 1 8 4 6 3     Q 1 8 4 6 4
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-MI3 V09-MI4 V09-MI5 V09-MI6  R D L QC Batch

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg <10 <10 15 <10 10 3340434

F3 (C16-C34 Hydrocarbons) mg/kg 20 16 180 <10 10 3340434

F4 (C34-C50 Hydrocarbons) mg/kg <10 <10 49 <10 10 3340434

Reached Baseline at C50 mg/kg Yes Yes Yes Yes 3340434

Surrogate Recovery (%)

O-TERPHENYL (sur.) % 91 95 108 99 3340434

RDL = Reportable Detection Limit

Maxxam ID     Q 1 8 4 6 5     Q 1 8 4 6 6
Sampling Date 2009/08/09 2009/08/09
COC Number 80940 80940
  U n i t s DUP 1  R D L DUP 2  R D L QC Batch

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 5000 100 6900 10 3340434

F3 (C16-C34 Hydrocarbons) mg/kg 86000 100 6400 10 3340434

F4 (C34-C50 Hydrocarbons) mg/kg 4300 100 840 10 3340434

Reached Baseline at C50 mg/kg No No 3340434

OIL & GREASE

F4SG (Heavy Hydrocarbons-Grav.) mg/kg 100000 500 5600 500 3343205

Surrogate Recovery (%)

O-TERPHENYL (sur.) % 85 125 3340434

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     Q 1 8 4 5 9     Q 1 8 4 6 0     Q 1 8 4 6 1     Q 1 8 4 6 2
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-MI1 V09-MI2 V09-MI3 V09-MI4  R D L QC Batch

Elements

Total Antimony (Sb) mg/kg 3 <1 5 4 1 3341966

Total Arsenic (As) mg/kg 29 2 53 28 1 3341966

Total Barium (Ba) mg/kg 94 20 150 68 10 3341966

Total Beryllium (Be) mg/kg <0.4 <0.4 <0.4 <0.4 0.4 3341966

Total Cadmium (Cd) mg/kg 0.5 <0.1 2.1 2.7 0.1 3341966

Total Chromium (Cr) mg/kg 27 5 79 84 1 3341966

Total Cobalt (Co) mg/kg 20 4 23 28 1 3341966

Total Copper (Cu) mg/kg 64 24 120 110 5 3341966

Total Lead (Pb) mg/kg 70 9 160 65 1 3341966

Total Mercury (Hg) mg/kg <0.05 <0.05 0.10 <0.05 0.05 3341966

Total Molybdenum (Mo) mg/kg 1.9 <0.4 2.7 2.9 0.4 3341966

Total Nickel (Ni) mg/kg 33 6 70 61 1 3341966

Total Selenium (Se) mg/kg <0.5 <0.5 1.0 <0.5 0.5 3341966

Total Silver (Ag) mg/kg 17 ( 1 ) <1 33 8 1 3341966

Total Thallium (Tl) mg/kg <0.3 <0.3 <0.3 <0.3 0.3 3341966

Total Tin (Sn) mg/kg <1 <1 2 <1 1 3341966

Total Uranium (U) mg/kg <1 <1 <1 <1 1 3341966

Total Vanadium (V) mg/kg 48 10 51 63 1 3341966

Total Zinc (Zn) mg/kg 73 25 200 130 10 3341966

RDL = Reportable Detection Limit
( 1 )    Duplicate exceeds acceptance criteria due to sample non homogeneity. Reanalysis yields similar
results.
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID     Q 1 8 4 6 3     Q 1 8 4 6 4
Sampling Date 2009/08/09 2009/08/09
COC Number 80940 80940
  U n i t s V09-MI5  R D L V09-MI6  R D L QC Batch

Elements

Total Antimony (Sb) mg/kg 4 1 <1 1 3341966

Total Arsenic (As) mg/kg 480 1 3 1 3341966

Total Barium (Ba) mg/kg 170 10 22 10 3341966

Total Beryllium (Be) mg/kg <0.4 0.4 <0.4 0.4 3341966

Total Cadmium (Cd) mg/kg 2.5 0.1 <0.1 0.1 3341966

Total Chromium (Cr) mg/kg 24 1 8 1 3341966

Total Cobalt (Co) mg/kg 70 1 5 1 3341966

Total Copper (Cu) mg/kg 460 5 8 5 3341966

Total Lead (Pb) mg/kg 1500 ( 1 ) 10 6 1 3341966

Total Mercury (Hg) mg/kg 0.62 0.05 <0.05 0.05 3341966

Total Molybdenum (Mo) mg/kg 3.0 0.4 <0.4 0.4 3341966

Total Nickel (Ni) mg/kg 330 1 7 1 3341966

Total Selenium (Se) mg/kg 2.0 0.5 <0.5 0.5 3341966

Total Silver (Ag) mg/kg 70 1 <1 1 3341966

Total Thallium (Tl) mg/kg 0.3 0.3 <0.3 0.3 3341966

Total Tin (Sn) mg/kg <1 1 <1 1 3341966

Total Uranium (U) mg/kg <1 1 <1 1 3341966

Total Vanadium (V) mg/kg 37 1 16 1 3341966

Total Zinc (Zn) mg/kg 780 ( 1 ) 20 31 10 3341966

RDL = Reportable Detection Limit
( 1 )    Detection limits raised due to dilution to bring analyte within the calibrated
range.
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q 1 8 4 2 9     Q 1 8 4 3 2     Q 1 8 4 3 3     Q 1 8 4 3 4
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-FB1 V09-FB2 V09-FB3 V09-FB4  R D L QC Batch

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 3341022

Toluene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 3341022

Ethylbenzene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 3341022

Xylenes (Total) mg/kg 2.5 <0.040 <0.040 <0.040 0.040 3341022

m & p-Xylene mg/kg 0.97 <0.040 <0.040 <0.040 0.040 3341022

o-Xylene mg/kg 1.5 <0.020 <0.020 <0.020 0.020 3341022

F1 (C6-C10) - BTEX mg/kg 330 <12 <12 <12 12 3341022

(C6-C10) mg/kg 340 <12 <12 <12 12 3341022

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 110 101 102 98 3341022

D10-ETHYLBENZENE (sur.) % 87 106 106 112 3341022

D4-1,2-DICHLOROETHANE (sur.) % 111 92 92 96 3341022

D8-TOLUENE (sur.) % 98 102 105 102 3341022

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q 1 8 4 3 5     Q 1 8 4 3 6     Q 1 8 4 3 7     Q 1 8 4 3 8
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-FB5 V09-FB6 V09-FB7 V09-FB8  R D L QC Batch

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 3341022

Toluene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 3341022

Ethylbenzene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 3341022

Xylenes (Total) mg/kg <0.040 <0.040 0.11 <0.040 0.040 3341022

m & p-Xylene mg/kg <0.040 <0.040 <0.040 <0.040 0.040 3341022

o-Xylene mg/kg <0.020 <0.020 0.11 <0.020 0.020 3341022

F1 (C6-C10) - BTEX mg/kg <12 <12 22 <12 12 3341022

(C6-C10) mg/kg <12 <12 23 <12 12 3341022

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 100 101 97 104 3341022

D10-ETHYLBENZENE (sur.) % 110 100 106 105 3341022

D4-1,2-DICHLOROETHANE (sur.) % 94 94 93 95 3341022

D8-TOLUENE (sur.) % 101 102 101 103 3341022

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q 1 8 4 4 0     Q 1 8 4 4 2
Sampling Date 2009/08/09 2009/08/09
COC Number 80940 80940
  U n i t s V09-FB9  R D L V09-M1  R D L QC Batch

Volatiles

Benzene mg/kg <0.0050 0.0050 <0.024 0.024 3341022

Toluene mg/kg <0.020 0.020 <0.095 0.095 3341022

Ethylbenzene mg/kg <0.010 0.010 1.4 0.048 3341022

Xylenes (Total) mg/kg <0.040 0.040 53 0.19 3341022

m & p-Xylene mg/kg <0.040 0.040 29 0.19 3341022

o-Xylene mg/kg <0.020 0.020 24 0.095 3341022

F1 (C6-C10) - BTEX mg/kg <12 12 2400 57 3341022

(C6-C10) mg/kg <12 12 2500 57 3341022

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 99 83 3341022

D10-ETHYLBENZENE (sur.) % 101 78 3341022

D4-1,2-DICHLOROETHANE (sur.) % 97 94 3341022

D8-TOLUENE (sur.) % 99 102 3341022

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q 1 8 4 4 5     Q 1 8 4 4 7     Q 1 8 4 4 9
Sampling Date 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940
  U n i t s V09-M2 V09-M3 V09-M4  R D L QC Batch

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 0.0050 3341022

Toluene mg/kg <0.020 <0.020 <0.020 0.020 3341022

Ethylbenzene mg/kg <0.010 <0.010 <0.010 0.010 3341022

Xylenes (Total) mg/kg <0.040 0.48 <0.040 0.040 3341022

m & p-Xylene mg/kg <0.040 0.32 <0.040 0.040 3341022

o-Xylene mg/kg <0.020 0.16 <0.020 0.020 3341022

F1 (C6-C10) - BTEX mg/kg <12 140 25 12 3341022

(C6-C10) mg/kg <12 140 25 12 3341022

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 114 101 106 3341022

D10-ETHYLBENZENE (sur.) % 113 97 97 3341022

D4-1,2-DICHLOROETHANE (sur.) % 93 109 107 3341022

D8-TOLUENE (sur.) % 100 97 97 3341022

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q 1 8 4 5 0     Q 1 8 4 5 1     Q 1 8 4 5 2
Sampling Date 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940
  U n i t s V09-M5  R D L V09-MK1 V09-MK2  R D L QC Batch

Volatiles

Benzene mg/kg <0.017 0.017 <0.0050 <0.0050 0.0050 3341022

Toluene mg/kg <0.068 0.068 <0.020 <0.020 0.020 3341022

Ethylbenzene mg/kg 0.11 0.034 <0.010 <0.010 0.010 3341022

Xylenes (Total) mg/kg 2.0 0.14 <0.040 <0.040 0.040 3341022

m & p-Xylene mg/kg 0.87 0.14 <0.040 <0.040 0.040 3341022

o-Xylene mg/kg 1.1 0.068 <0.020 <0.020 0.020 3341022

F1 (C6-C10) - BTEX mg/kg 110 41 <12 <12 12 3341022

(C6-C10) mg/kg 120 41 <12 <12 12 3341022

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 109 104 107 3341022

D10-ETHYLBENZENE (sur.) % 79 99 95 3341022

D4-1,2-DICHLOROETHANE (sur.) % 100 106 108 3341022

D8-TOLUENE (sur.) % 100 103 107 3341022

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q 1 8 4 5 3     Q 1 8 4 5 4     Q 1 8 4 5 5     Q 1 8 4 5 6
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-MK3 V09-MK4 V09-MK5 V09-MK6  R D L QC Batch

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 3341022

Toluene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 3341022

Ethylbenzene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 3341022

Xylenes (Total) mg/kg <0.040 <0.040 <0.040 <0.040 0.040 3341022

m & p-Xylene mg/kg <0.040 <0.040 <0.040 <0.040 0.040 3341022

o-Xylene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 3341022

F1 (C6-C10) - BTEX mg/kg 42 <12 24 <12 12 3341022

(C6-C10) mg/kg 42 <12 24 <12 12 3341022

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 112 90 111 100 3341022

D10-ETHYLBENZENE (sur.) % 111 89 102 112 3341022

D4-1,2-DICHLOROETHANE (sur.) % 105 94 93 95 3341022

D8-TOLUENE (sur.) % 99 102 102 102 3341022

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q 1 8 4 5 7     Q 1 8 4 5 8     Q 1 8 4 5 9     Q 1 8 4 6 0
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-MK7 V09-MK8 V09-MI1 V09-MI2  R D L QC Batch

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 3340559

Toluene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 3340559

Ethylbenzene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 3340559

Xylenes (Total) mg/kg <0.040 0.10 <0.040 <0.040 0.040 3340559

m & p-Xylene mg/kg <0.040 <0.040 <0.040 <0.040 0.040 3340559

o-Xylene mg/kg <0.020 0.10 <0.020 <0.020 0.020 3340559

F1 (C6-C10) - BTEX mg/kg <12 24 91 <12 12 3340559

(C6-C10) mg/kg <12 24 91 <12 12 3340559

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 98 112 112 99 3340559

D10-ETHYLBENZENE (sur.) % 94 91 95 96 3340559

D4-1,2-DICHLOROETHANE (sur.) % 87 86 88 85 3340559

D8-TOLUENE (sur.) % 104 105 105 106 3340559

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q 1 8 4 6 1     Q 1 8 4 6 2     Q 1 8 4 6 3     Q 1 8 4 6 4
Sampling Date 2009/08/09 2009/08/09 2009/08/09 2009/08/09
COC Number 80940 80940 80940 80940
  U n i t s V09-MI3 V09-MI4 V09-MI5 V09-MI6  R D L QC Batch

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 3340559

Toluene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 3340559

Ethylbenzene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 3340559

Xylenes (Total) mg/kg <0.040 <0.040 <0.040 <0.040 0.040 3340559

m & p-Xylene mg/kg <0.040 <0.040 <0.040 <0.040 0.040 3340559

o-Xylene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 3340559

F1 (C6-C10) - BTEX mg/kg <12 <12 <12 <12 12 3340559

(C6-C10) mg/kg <12 <12 <12 <12 12 3340559

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 100 98 77 84 3340559

D10-ETHYLBENZENE (sur.) % 92 94 108 102 3340559

D4-1,2-DICHLOROETHANE (sur.) % 87 98 99 96 3340559

D8-TOLUENE (sur.) % 104 99 97 111 3340559

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q 1 8 4 6 5     Q 1 8 4 6 6
Sampling Date 2009/08/09 2009/08/09
COC Number 80940 80940
  U n i t s DUP 1  R D L DUP 2  R D L QC Batch

Volatiles

Benzene mg/kg <0.015 0.015 <0.0050 0.0050 3340559

Toluene mg/kg <0.061 0.061 <0.020 0.020 3340559

Ethylbenzene mg/kg 0.051 0.030 <0.010 0.010 3340559

Xylenes (Total) mg/kg 0.81 0.12 0.34 0.040 3340559

m & p-Xylene mg/kg 0.39 0.12 0.060 0.040 3340559

o-Xylene mg/kg 0.42 0.061 0.28 0.020 3340559

F1 (C6-C10) - BTEX mg/kg <36 36 79 12 3340559

(C6-C10) mg/kg <36 36 80 12 3340559

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 78 105 3340559

D10-ETHYLBENZENE (sur.) % 96 92 3340559

D4-1,2-DICHLOROETHANE (sur.) % 97 98 3340559

D8-TOLUENE (sur.) % 109 107 3340559

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A942132 Client Project #: ROBERTO BAY
Report Date: 2009/08/13 Site Reference: 34807

Sampler Initials: HM

General Comments

Sample     Q18442-01: Btex/F1 Detection limits raised due to high moisture content.  Sample contained > 50 wt% moisture.

Sample     Q18450-01: Btex/F1 Detection limits raised due to high moisture content. Sample contained > 50 wt% moisture.

Sample     Q18465-01: Btex/F1 Detection limits raised due to high moisture content.  Sample contained > 50 wt% moisture.
Detection limits raised due to dilution to bring analyte within the calibrated range for F24.

Results relate only to the items tested.
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SENES CONSULTANTS LIMITED
Attention: HENRY WONG                     
Client Project #: ROBERTO BAY
P.O. #: 
Site Reference: 34807

Quality Assurance Report
Maxxam Job Number: EA942132

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

3340375 MB7 Matrix Spike
[Q18432-01] O-TERPHENYL (sur.) 2009/08/12 85 % 50 - 130

F2 (C10-C16 Hydrocarbons) 2009/08/12 71 % 50 - 130
F3 (C16-C34 Hydrocarbons) 2009/08/12 77 % 50 - 130
F4 (C34-C50 Hydrocarbons) 2009/08/12 88 % 50 - 130

Spiked Blank O-TERPHENYL (sur.) 2009/08/12 86 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/12 85 % 80 - 120
F3 (C16-C34 Hydrocarbons) 2009/08/12 95 % 80 - 120
F4 (C34-C50 Hydrocarbons) 2009/08/12 107 % 80 - 120

Method Blank O-TERPHENYL (sur.) 2009/08/12 94 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/12 <10 mg/kg
F3 (C16-C34 Hydrocarbons) 2009/08/12 11, RDL=10 mg/kg
F4 (C34-C50 Hydrocarbons) 2009/08/12 <10 mg/kg

RPD [ Q 1 8 4 2 9 - 0 1 ] F2 (C10-C16 Hydrocarbons) 2009/08/12 6.5 % 50
F3 (C16-C34 Hydrocarbons) 2009/08/12 11.7 % 50
F4 (C34-C50 Hydrocarbons) 2009/08/12 NC % 50

3340378 SR7 Method Blank Moisture 2009/08/12 <0.3 %
RPD [ Q 1 8 4 2 9 - 0 1 ] Moisture 2009/08/12 8.0 % 20

3340393 SR7 Method Blank Moisture 2009/08/12 <0.3 %
RPD [ Q 1 8 4 5 7 - 0 1 ] Moisture 2009/08/12 0.8 % 20

3340434 KW2 Matrix Spike O-TERPHENYL (sur.) 2009/08/12 101 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/12 108 % 50 - 130
F3 (C16-C34 Hydrocarbons) 2009/08/12 109 % 50 - 130
F4 (C34-C50 Hydrocarbons) 2009/08/12 121 % 50 - 130

Spiked Blank O-TERPHENYL (sur.) 2009/08/12 91 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/12 106 % 80 - 120
F3 (C16-C34 Hydrocarbons) 2009/08/12 108 % 80 - 120
F4 (C34-C50 Hydrocarbons) 2009/08/12 117 % 80 - 120

Method Blank O-TERPHENYL (sur.) 2009/08/12 108 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/12 <10 mg/kg
F3 (C16-C34 Hydrocarbons) 2009/08/12 17, RDL=10 mg/kg
F4 (C34-C50 Hydrocarbons) 2009/08/12 <10 mg/kg

RPD F2 (C10-C16 Hydrocarbons) 2009/08/13 NC % 50
F3 (C16-C34 Hydrocarbons) 2009/08/13 10.9 % 50
F4 (C34-C50 Hydrocarbons) 2009/08/13 NC % 50

3340559 CL9 Matrix Spike 4-BROMOFLUOROBENZENE (sur.) 2009/08/12 100 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/12 119 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/12 105 % 60 - 140
D8-TOLUENE (sur.) 2009/08/12 99 % 60 - 140
Benzene 2009/08/12 127 % 60 - 140
Toluene 2009/08/12 128 % 60 - 140
Ethylbenzene 2009/08/12 133 % 60 - 140
m & p-Xylene 2009/08/12 139 % 60 - 140
o-Xylene 2009/08/12 138 % 60 - 140
(C6-C10) 2009/08/12 113 % 60 - 140

Spiked Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/12 101 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/12 103 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/12 96 % 60 - 140
D8-TOLUENE (sur.) 2009/08/12 100 % 60 - 140
Benzene 2009/08/12 106 % 60 - 140
Toluene 2009/08/12 104 % 60 - 140
Ethylbenzene 2009/08/12 114 % 60 - 140
m & p-Xylene 2009/08/12 112 % 60 - 140
o-Xylene 2009/08/12 112 % 60 - 140
(C6-C10) 2009/08/12 112 % 80 - 120

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Attention: HENRY WONG                     
Client Project #: ROBERTO BAY
P.O. #: 
Site Reference: 34807

Quality Assurance Report (Continued)
Maxxam Job Number: EA942132

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

3340559 CL9 Method Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/12 94 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/12 103 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/12 92 % 60 - 140
D8-TOLUENE (sur.) 2009/08/12 105 % 60 - 140
Benzene 2009/08/12 <0.0050 mg/kg
Toluene 2009/08/12 <0.020 mg/kg
Ethylbenzene 2009/08/12 <0.010 mg/kg
Xylenes (Total) 2009/08/12 <0.040 mg/kg
m & p-Xylene 2009/08/12 <0.040 mg/kg
o-Xylene 2009/08/12 <0.020 mg/kg
F1 (C6-C10) - BTEX 2009/08/12 <12 mg/kg
(C6-C10) 2009/08/12 <12 mg/kg

RPD Benzene 2009/08/12 NC % 50
Toluene 2009/08/12 NC % 50
Ethylbenzene 2009/08/12 NC % 50
Xylenes (Total) 2009/08/12 NC % 50
m & p-Xylene 2009/08/12 NC % 50
o-Xylene 2009/08/12 NC % 50
F1 (C6-C10) - BTEX 2009/08/12 NC % 50
(C6-C10) 2009/08/12 NC % 50

3341022 CL9 Matrix Spike
[Q18432-01] 4-BROMOFLUOROBENZENE (sur.) 2009/08/12 100 % 60 - 140

D10-ETHYLBENZENE (sur.) 2009/08/12 101 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/12 96 % 60 - 140
D8-TOLUENE (sur.) 2009/08/12 100 % 60 - 140
Benzene 2009/08/12 105 % 60 - 140
Toluene 2009/08/12 100 % 60 - 140
Ethylbenzene 2009/08/12 109 % 60 - 140
m & p-Xylene 2009/08/12 107 % 60 - 140
o-Xylene 2009/08/12 107 % 60 - 140
(C6-C10) 2009/08/12 107 % 60 - 140

Spiked Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/12 112 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/12 96 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/12 126 % 60 - 140
D8-TOLUENE (sur.) 2009/08/12 91 % 60 - 140
Benzene 2009/08/12 89 % 60 - 140
Toluene 2009/08/12 80 % 60 - 140
Ethylbenzene 2009/08/12 83 % 60 - 140
m & p-Xylene 2009/08/12 92 % 60 - 140
o-Xylene 2009/08/12 87 % 60 - 140
(C6-C10) 2009/08/12 105 % 80 - 120

Method Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/12 108 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/12 99 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/12 108 % 60 - 140
D8-TOLUENE (sur.) 2009/08/12 95 % 60 - 140
Benzene 2009/08/12 <0.0050 mg/kg
Toluene 2009/08/12 <0.020 mg/kg
Ethylbenzene 2009/08/12 <0.010 mg/kg
Xylenes (Total) 2009/08/12 <0.040 mg/kg
m & p-Xylene 2009/08/12 <0.040 mg/kg
o-Xylene 2009/08/12 <0.020 mg/kg
F1 (C6-C10) - BTEX 2009/08/12 <12 mg/kg
(C6-C10) 2009/08/12 <12 mg/kg

RPD [ Q 1 8 4 2 9 - 0 1 ] Benzene 2009/08/12 NC % 50
Toluene 2009/08/12 NC % 50

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Attention: HENRY WONG                     
Client Project #: ROBERTO BAY
P.O. #: 
Site Reference: 34807

Quality Assurance Report (Continued)
Maxxam Job Number: EA942132

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

3341022 CL9 RPD [ Q 1 8 4 2 9 - 0 1 ] Ethylbenzene 2009/08/12 NC % 50
Xylenes (Total) 2009/08/12 21.3 % 50
m & p-Xylene 2009/08/12 17.6 % 50
o-Xylene 2009/08/12 23.6 % 50
F1 (C6-C10) - BTEX 2009/08/12 19.7 % 50
(C6-C10) 2009/08/12 19.7 % 50

3341030 AL2 Matrix Spike Hex. Chromium (Cr 6+) 2009/08/12 86 % 75 - 125
Spiked Blank Hex. Chromium (Cr 6+) 2009/08/12 96 % 80 - 120
Method Blank Hex. Chromium (Cr 6+) 2009/08/12 <0.15 mg/kg
RPD Hex. Chromium (Cr 6+) 2009/08/12 NC % 35

3341298 AL2 Matrix Spike Hex. Chromium (Cr 6+) 2009/08/12 86 % 75 - 125
Spiked Blank Hex. Chromium (Cr 6+) 2009/08/12 95 % 80 - 120
Method Blank Hex. Chromium (Cr 6+) 2009/08/12 <0.15 mg/kg
RPD Hex. Chromium (Cr 6+) 2009/08/12 NC % 35

3341966 EO1 Calibration Check Total Antimony (Sb) 2009/08/12 97 % 80 - 120
Total Arsenic (As) 2009/08/12 84 % 80 - 120
Total Barium (Ba) 2009/08/12 83 % 80 - 120
Total Beryllium (Be) 2009/08/12 93 % 80 - 120
Total Cadmium (Cd) 2009/08/12 88 % 80 - 120
Total Chromium (Cr) 2009/08/12 86 % 80 - 120
Total Cobalt (Co) 2009/08/12 86 % 80 - 120
Total Copper (Cu) 2009/08/12 86 % 80 - 120
Total Lead (Pb) 2009/08/12 90 % 80 - 120
Total Mercury (Hg) 2009/08/12 98 % 80 - 120
Total Molybdenum (Mo) 2009/08/12 83 % 80 - 120
Total Nickel (Ni) 2009/08/12 85 % 80 - 120
Total Selenium (Se) 2009/08/12 84 % 80 - 120
Total Silver (Ag) 2009/08/12 85 % 80 - 120
Total Thallium (Tl) 2009/08/12 88 % 80 - 120
Total Tin (Sn) 2009/08/12 81 % 80 - 120
Total Uranium (U) 2009/08/12 88 % 80 - 120
Total Vanadium (V) 2009/08/12 87 % 80 - 120
Total Zinc (Zn) 2009/08/12 95 % 80 - 120

Matrix Spike
[Q18459-01] Total Antimony (Sb) 2009/08/12 79 % 75 - 125

Total Arsenic (As) 2009/08/12 79 % 75 - 125
Total Barium (Ba) 2009/08/12 84 % 75 - 125
Total Beryllium (Be) 2009/08/12 80 % 75 - 125
Total Cadmium (Cd) 2009/08/12 85 % 75 - 125
Total Chromium (Cr) 2009/08/12 75 % 75 - 125
Total Cobalt (Co) 2009/08/12 78 % 75 - 125
Total Copper (Cu) 2009/08/12 77 % 75 - 125
Total Lead (Pb) 2009/08/12 78 % 75 - 125
Total Mercury (Hg) 2009/08/12 93 % 75 - 125
Total Molybdenum (Mo) 2009/08/12 84 % 75 - 125
Total Nickel (Ni) 2009/08/12 87 % 75 - 125
Total Selenium (Se) 2009/08/12 79 % 75 - 125
Total Silver (Ag) 2009/08/12 76 % 75 - 125
Total Thallium (Tl) 2009/08/12 85 % 75 - 125
Total Tin (Sn) 2009/08/12 82 % 75 - 125
Total Uranium (U) 2009/08/12 83 % 75 - 125
Total Vanadium (V) 2009/08/12 87 % 75 - 125
Total Zinc (Zn) 2009/08/12 77 % 75 - 125

QC Standard Total Arsenic (As) 2009/08/12 84 % 72 - 128
Total Barium (Ba) 2009/08/12 81 % 67 - 132

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Attention: HENRY WONG                     
Client Project #: ROBERTO BAY
P.O. #: 
Site Reference: 34807

Quality Assurance Report (Continued)
Maxxam Job Number: EA942132

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

3341966 EO1 QC Standard Total Chromium (Cr) 2009/08/12 59 % 50 - 150
Total Cobalt (Co) 2009/08/12 96 % 75 - 125
Total Copper (Cu) 2009/08/12 79 % 72 - 127
Total Lead (Pb) 2009/08/12 86 % 65 - 135
Total Mercury (Hg) 2009/08/12 84 % 75 - 125
Total Nickel (Ni) 2009/08/12 90 % 75 - 125
Total Vanadium (V) 2009/08/12 67 % 60 - 140
Total Zinc (Zn) 2009/08/12 84 % 74 - 125

Method Blank Total Antimony (Sb) 2009/08/12 <1 mg/kg
Total Arsenic (As) 2009/08/12 <1 mg/kg
Total Barium (Ba) 2009/08/12 <10 mg/kg
Total Beryllium (Be) 2009/08/12 <0.4 mg/kg
Total Cadmium (Cd) 2009/08/12 <0.1 mg/kg
Total Chromium (Cr) 2009/08/12 <1 mg/kg
Total Cobalt (Co) 2009/08/12 <1 mg/kg
Total Copper (Cu) 2009/08/12 <5 mg/kg
Total Lead (Pb) 2009/08/12 <1 mg/kg
Total Mercury (Hg) 2009/08/12 <0.05 mg/kg
Total Molybdenum (Mo) 2009/08/12 <0.4 mg/kg
Total Nickel (Ni) 2009/08/12 <1 mg/kg
Total Selenium (Se) 2009/08/12 <0.5 mg/kg
Total Silver (Ag) 2009/08/12 <1 mg/kg
Total Thallium (Tl) 2009/08/12 <0.3 mg/kg
Total Tin (Sn) 2009/08/12 <1 mg/kg
Total Uranium (U) 2009/08/12 <1 mg/kg
Total Vanadium (V) 2009/08/12 <1 mg/kg
Total Zinc (Zn) 2009/08/12 <10 mg/kg

RPD [ Q 1 8 4 5 9 - 0 1 ] Total Antimony (Sb) 2009/08/13 NC % 35
Total Arsenic (As) 2009/08/13 3.9 % 35
Total Barium (Ba) 2009/08/13 15.7 % 35
Total Beryllium (Be) 2009/08/13 NC % 35
Total Cadmium (Cd) 2009/08/13 2.0 % 35
Total Chromium (Cr) 2009/08/13 18.7 % 35
Total Cobalt (Co) 2009/08/13 12.4 % 35
Total Copper (Cu) 2009/08/13 12.6 % 35
Total Lead (Pb) 2009/08/13 33.6 % 35
Total Mercury (Hg) 2009/08/13 NC % 35
Total Molybdenum (Mo) 2009/08/13 NC % 35
Total Nickel (Ni) 2009/08/13 8.3 % 35
Total Selenium (Se) 2009/08/13 NC % 35
Total Silver (Ag) 2009/08/13     4 3 . 8 ( 1 ) % 35
Total Thallium (Tl) 2009/08/13 NC % 35
Total Tin (Sn) 2009/08/13 NC % 35
Total Uranium (U) 2009/08/13 NC % 35
Total Vanadium (V) 2009/08/13 0.8 % 35
Total Zinc (Zn) 2009/08/13 12.4 % 35

3342451 SG8 Matrix Spike
[Q18460-01] Soluble (Hot water) Boron (B) 2009/08/12 97 % 75 - 125
Spiked Blank Soluble (Hot water) Boron (B) 2009/08/12 97 % 85 - 115
Method Blank Soluble (Hot water) Boron (B) 2009/08/12 <0.1 mg/kg
RPD [ Q 1 8 4 6 0 - 0 1 ] Soluble (Hot water) Boron (B) 2009/08/12 NC % 35

3343205 AR6 Spiked Blank F4SG (Heavy Hydrocarbons-Grav.) 2009/08/13 109 % 70 - 130
Method Blank F4SG (Heavy Hydrocarbons-Grav.) 2009/08/13 <500 mg/kg

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
Calibration Check:  A calibration standard analyzed at different times to evaluate on-going calibration accuracy.
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SENES CONSULTANTS LIMITED
Attention: HENRY WONG                     
Client Project #: ROBERTO BAY
P.O. #: 
Site Reference: 34807

Quality Assurance Report (Continued)
Maxxam Job Number: EA942132

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 (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.
( 1 )    Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.
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Your Project #: 34807                         
Site: ROBERTS BAY                                                                                         
Your C.O.C. #: 78330, 78331

Attention: HENRY WONG
SENES CONSULTANTS LIMITED
RICHMOND HILL
121 GRANTON DRIVE, UNIT 12
ON
CANADA          L4B 3N4

Report Date: 2009/08/20

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A944148
Received: 2009/08/19, 9:50 

Sample Matrix: Soil
# Samples Received: 13

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Boron (Hot Water Soluble) 1 2009/08/20 2009/08/20 CAL SOP-00192 EPA SW846/6010B      
BTEX/F1 by HS GC/MS (MeOH extract) 12 2009/08/19 2009/08/19 EENVSOP-00005 EPA 8260C/CCME       

EENVSOP-00002
Hexavalent Chromium 1 2009/08/20 2009/08/20 EENVSOP-00131 SM 3500-Cr B         
CCME Hydrocarbons (F2-F4 in soil) 12 2009/08/19 2009/08/19 EENVSOP-00007 CWS PHCS Tier 1      

EENVSOP-00006
CCME Hydrocarbons (F4G in soil) 1 2009/08/20 2009/08/20 EENVSOP-00121 CWS PHCS Tier 1      
Elements by ICPMS - Soils 1 2009/08/20 2009/08/20 CAL SOP-00191 EPA SW-846-6020A     
Moisture 13 N/A 2009/08/19 EENVSOP-00139 Carter SSMA 51.2     

Encryption Key

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

SHELYCE MORRISON, Project Manager
Email:  shelyce.morrison@maxxamanalytics.com
Phone# (780) 577-7115 Ext:7115

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

Total cover pages: 1

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187

Page 1 of 10



SENES CONSULTANTS LIMITED
Maxxam  Job  #: A944148 Client Project #: 34807
Report Date: 2009/08/20 Site Reference: ROBERTS BAY

Sampler Initials: CG

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam ID     Q 3 1 1 8 5     Q 3 1 1 8 7     Q 3 1 1 8 8     Q 3 1 1 8 9
Sampling Date 2009/08/17 2009/08/17 2009/08/17 2009/08/17
COC Number 78330 78330 78330 78330
  U n i t s 251 252 253 254  R D L QC Batch

Physical Properties

Moisture % 10 11 10 9.1 0.3 3359712

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg <10 55 <10 <10 10 3359438

F3 (C16-C34 Hydrocarbons) mg/kg <10 36 26 58 10 3359438

F4 (C34-C50 Hydrocarbons) mg/kg <10 <10 <10 13 10 3359438

Reached Baseline at C50 mg/kg Yes Yes Yes Yes 3359438

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 3359092

Toluene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 3359092

Ethylbenzene mg/kg <0.010 <0.010 <0.010 0.012 0.010 3359092

Xylenes (Total) mg/kg <0.040 <0.040 <0.040 0.22 0.040 3359092

m & p-Xylene mg/kg <0.040 <0.040 <0.040 0.10 0.040 3359092

o-Xylene mg/kg <0.020 <0.020 <0.020 0.12 0.020 3359092

F1 (C6-C10) - BTEX mg/kg <12 <12 <12 <12 12 3359092

(C6-C10) mg/kg <12 <12 <12 <12 12 3359092

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 102 105 102 103 3359092

D10-ETHYLBENZENE (sur.) % 84 80 90 85 3359092

D4-1,2-DICHLOROETHANE (sur.) % 84 105 82 88 3359092

D8-TOLUENE (sur.) % 107 101 106 106 3359092

O-TERPHENYL (sur.) % 87 90 91 93 3359438

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A944148 Client Project #: 34807
Report Date: 2009/08/20 Site Reference: ROBERTS BAY

Sampler Initials: CG

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam ID     Q 3 1 1 9 0     Q 3 1 1 9 1     Q 3 1 1 9 2     Q 3 1 1 9 3
Sampling Date 2009/08/17 2009/08/17 2009/08/17 2009/08/17
COC Number 78330 78330 78330 78330
  U n i t s 255 256 257 258  R D L QC Batch

Physical Properties

Moisture % 13 9.1 9.4 9.8 0.3 3359712

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 19 2700 <10 <10 10 3359438

F3 (C16-C34 Hydrocarbons) mg/kg 110 20000 <10 11 10 3359438

F4 (C34-C50 Hydrocarbons) mg/kg 31 990 <10 <10 10 3359438

Reached Baseline at C50 mg/kg Yes No Yes Yes 3359438

OIL & GREASE

F4SG (Heavy Hydrocarbons-Grav.) mg/kg 19000 500 3360480

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 3359092

Toluene mg/kg <0.020 0.058 <0.020 <0.020 0.020 3359092

Ethylbenzene mg/kg 0.049 0.32 <0.010 <0.010 0.010 3359092

Xylenes (Total) mg/kg 1.0 3.4 <0.040 <0.040 0.040 3359092

m & p-Xylene mg/kg 0.55 1.8 <0.040 <0.040 0.040 3359092

o-Xylene mg/kg 0.48 1.6 <0.020 <0.020 0.020 3359092

F1 (C6-C10) - BTEX mg/kg <12 250 <12 <12 12 3359092

(C6-C10) mg/kg <12 250 <12 <12 12 3359092

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 99 125 105 103 3359092

D10-ETHYLBENZENE (sur.) % 90 87 88 88 3359092

D4-1,2-DICHLOROETHANE (sur.) % 82 85 81 81 3359092

D8-TOLUENE (sur.) % 106 105 108 107 3359092

O-TERPHENYL (sur.) % 95 113 93 92 3359438

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A944148 Client Project #: 34807
Report Date: 2009/08/20 Site Reference: ROBERTS BAY

Sampler Initials: CG

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam ID     Q 3 1 1 9 4     Q 3 1 1 9 5     Q 3 1 1 9 6     Q 3 1 1 9 7
Sampling Date 2009/08/17 2009/08/17 2009/08/17 2009/08/17
COC Number 78330 78330 78330 78330
  U n i t s 259 260 261 262  R D L QC Batch

Physical Properties

Moisture % 18 18 16 14 0.3 3359712

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 21 25 <10 59 10 3359438

F3 (C16-C34 Hydrocarbons) mg/kg 140 19 37 190 10 3359438

F4 (C34-C50 Hydrocarbons) mg/kg 16 <10 <10 12 10 3359438

Reached Baseline at C50 mg/kg Yes Yes Yes Yes 3359438

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 3359092

Toluene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 3359092

Ethylbenzene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 3359092

Xylenes (Total) mg/kg <0.040 0.17 <0.040 <0.040 0.040 3359092

m & p-Xylene mg/kg <0.040 0.094 <0.040 <0.040 0.040 3359092

o-Xylene mg/kg <0.020 0.080 <0.020 <0.020 0.020 3359092

F1 (C6-C10) - BTEX mg/kg <12 <12 <12 <12 12 3359092

(C6-C10) mg/kg <12 <12 <12 <12 12 3359092

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 101 104 102 101 3359092

D10-ETHYLBENZENE (sur.) % 82 88 89 86 3359092

D4-1,2-DICHLOROETHANE (sur.) % 82 82 82 81 3359092

D8-TOLUENE (sur.) % 105 107 106 107 3359092

O-TERPHENYL (sur.) % 93 92 105 97 3359438

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A944148 Client Project #: 34807
Report Date: 2009/08/20 Site Reference: ROBERTS BAY

Sampler Initials: CG

REGULATED METALS (CCME/AT1)

Maxxam ID     Q 3 1 1 9 8
Sampling Date 2009/08/17
COC Number 78331
  U n i t s V09-228 R  R D L QC Batch

Elements

Soluble (Hot water) Boron (B) mg/kg 1.7 0.1 3363045

Hex. Chromium (Cr 6+) mg/kg <0.15 0.15 3360007

Total Antimony (Sb) mg/kg 1 1 3361774

Total Arsenic (As) mg/kg 48 1 3361774

Total Barium (Ba) mg/kg 100 10 3361774

Total Beryllium (Be) mg/kg <0.4 0.4 3361774

Total Cadmium (Cd) mg/kg <0.1 0.1 3361774

Total Chromium (Cr) mg/kg 41 1 3361774

Total Cobalt (Co) mg/kg 13 1 3361774

Total Copper (Cu) mg/kg 78 5 3361774

Total Lead (Pb) mg/kg 36 1 3361774

Total Mercury (Hg) mg/kg 0.06 0.05 3361774

Total Molybdenum (Mo) mg/kg 1.0 0.4 3361774

Total Nickel (Ni) mg/kg 38 1 3361774

Total Selenium (Se) mg/kg 0.6 0.5 3361774

Total Silver (Ag) mg/kg 10 1 3361774

Total Thallium (Tl) mg/kg <0.3 0.3 3361774

Total Tin (Sn) mg/kg <1 1 3361774

Total Uranium (U) mg/kg <1 1 3361774

Total Vanadium (V) mg/kg 47 1 3361774

Total Zinc (Zn) mg/kg 75 10 3361774

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A944148 Client Project #: 34807
Report Date: 2009/08/20 Site Reference: ROBERTS BAY

Sampler Initials: CG

RESULTS OF CHEMICAL ANALYSES OF SOIL

Maxxam ID     Q 3 1 1 9 8
Sampling Date 2009/08/17
COC Number 78331
  U n i t s V09-228 R  R D L QC Batch

Physical Properties

Moisture % 23 0.3 3359712

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A944148 Client Project #: 34807
Report Date: 2009/08/20 Site Reference: ROBERTS BAY

Sampler Initials: CG

General Comments

Results relate only to the items tested.
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SENES CONSULTANTS LIMITED
Attention: HENRY WONG                     
Client Project #: 34807
P.O. #: 
Site Reference: ROBERTS BAY

Quality Assurance Report
Maxxam Job Number: EA944148

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

3359092 CC6 Matrix Spike
[Q31187-01] 4-BROMOFLUOROBENZENE (sur.) 2009/08/19 103 % 60 - 140

D10-ETHYLBENZENE (sur.) 2009/08/19 87 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/19 85 % 60 - 140
D8-TOLUENE (sur.) 2009/08/19 107 % 60 - 140
Benzene 2009/08/19 92 % 60 - 140
Toluene 2009/08/19 92 % 60 - 140
Ethylbenzene 2009/08/19 95 % 60 - 140
m & p-Xylene 2009/08/19 96 % 60 - 140
o-Xylene 2009/08/19 91 % 60 - 140
(C6-C10) 2009/08/19 104 % 60 - 140

Spiked Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/19 102 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/19 94 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/19 85 % 60 - 140
D8-TOLUENE (sur.) 2009/08/19 105 % 60 - 140
Benzene 2009/08/19 92 % 60 - 140
Toluene 2009/08/19 94 % 60 - 140
Ethylbenzene 2009/08/19 95 % 60 - 140
m & p-Xylene 2009/08/19 94 % 60 - 140
o-Xylene 2009/08/19 92 % 60 - 140
(C6-C10) 2009/08/19 108 % 80 - 120

Method Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/19 102 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/19 94 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/19 81 % 60 - 140
D8-TOLUENE (sur.) 2009/08/19 107 % 60 - 140
Benzene 2009/08/19 <0.0050 mg/kg
Toluene 2009/08/19 <0.020 mg/kg
Ethylbenzene 2009/08/19 <0.010 mg/kg
Xylenes (Total) 2009/08/19 <0.040 mg/kg
m & p-Xylene 2009/08/19 <0.040 mg/kg
o-Xylene 2009/08/19 <0.020 mg/kg
F1 (C6-C10) - BTEX 2009/08/19 <12 mg/kg
(C6-C10) 2009/08/19 <12 mg/kg

RPD [ Q 3 1 1 8 5 - 0 1 ] Benzene 2009/08/19 NC % 50
Toluene 2009/08/19 NC % 50
Ethylbenzene 2009/08/19 NC % 50
Xylenes (Total) 2009/08/19 NC % 50
m & p-Xylene 2009/08/19 NC % 50
o-Xylene 2009/08/19 NC % 50
F1 (C6-C10) - BTEX 2009/08/19 NC % 50
(C6-C10) 2009/08/19 NC % 50

3359438 MB7 Matrix Spike
[Q31187-01] O-TERPHENYL (sur.) 2009/08/19 98 % 50 - 130

F2 (C10-C16 Hydrocarbons) 2009/08/19 88 % 50 - 130
F3 (C16-C34 Hydrocarbons) 2009/08/19 95 % 50 - 130
F4 (C34-C50 Hydrocarbons) 2009/08/19 109 % 50 - 130

Spiked Blank O-TERPHENYL (sur.) 2009/08/19 96 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/19 91 % 80 - 120
F3 (C16-C34 Hydrocarbons) 2009/08/19 98 % 80 - 120
F4 (C34-C50 Hydrocarbons) 2009/08/19 111 % 80 - 120

Method Blank O-TERPHENYL (sur.) 2009/08/19 104 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/19 <10 mg/kg
F3 (C16-C34 Hydrocarbons) 2009/08/19 <10 mg/kg
F4 (C34-C50 Hydrocarbons) 2009/08/19 <10 mg/kg

RPD [ Q 3 1 1 8 5 - 0 1 ] F2 (C10-C16 Hydrocarbons) 2009/08/19 NC % 50

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Attention: HENRY WONG                     
Client Project #: 34807
P.O. #: 
Site Reference: ROBERTS BAY

Quality Assurance Report (Continued)
Maxxam Job Number: EA944148

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

3359438 MB7 RPD [ Q 3 1 1 8 5 - 0 1 ] F3 (C16-C34 Hydrocarbons) 2009/08/19 NC % 50
F4 (C34-C50 Hydrocarbons) 2009/08/19 NC % 50

3359712 SR7 Method Blank Moisture 2009/08/19 <0.3 %
RPD [ Q 3 1 1 8 5 - 0 1 ] Moisture 2009/08/19 0 % 20

3360007 AL2 Spiked Blank Hex. Chromium (Cr 6+) 2009/08/20 102 % 80 - 120
Method Blank Hex. Chromium (Cr 6+) 2009/08/20 <0.15 mg/kg
RPD Hex. Chromium (Cr 6+) 2009/08/20 NC % 35

3360480 AR6 Spiked Blank F4SG (Heavy Hydrocarbons-Grav.) 2009/08/20 99 % 70 - 130
Method Blank F4SG (Heavy Hydrocarbons-Grav.) 2009/08/20 <500 mg/kg
RPD F4SG (Heavy Hydrocarbons-Grav.) 2009/08/20 9.2 % 50

3361774 AS7 Calibration Check Total Antimony (Sb) 2009/08/20 98 % 80 - 120
Total Arsenic (As) 2009/08/20 83 % 80 - 120
Total Barium (Ba) 2009/08/20 83 % 80 - 120
Total Beryllium (Be) 2009/08/20 88 % 80 - 120
Total Cadmium (Cd) 2009/08/20 87 % 80 - 120
Total Chromium (Cr) 2009/08/20 83 % 80 - 120
Total Cobalt (Co) 2009/08/20 83 % 80 - 120
Total Copper (Cu) 2009/08/20 84 % 80 - 120
Total Lead (Pb) 2009/08/20 84 % 80 - 120
Total Mercury (Hg) 2009/08/20 95 % 80 - 120
Total Molybdenum (Mo) 2009/08/20 85 % 80 - 120
Total Nickel (Ni) 2009/08/20 83 % 80 - 120
Total Selenium (Se) 2009/08/20 84 % 80 - 120
Total Silver (Ag) 2009/08/20 83 % 80 - 120
Total Thallium (Tl) 2009/08/20 84 % 80 - 120
Total Tin (Sn) 2009/08/20 84 % 80 - 120
Total Uranium (U) 2009/08/20 91 % 80 - 120
Total Vanadium (V) 2009/08/20 84 % 80 - 120
Total Zinc (Zn) 2009/08/20 87 % 80 - 120

Matrix Spike Total Antimony (Sb) 2009/08/20 75 % 75 - 125
Total Arsenic (As) 2009/08/20 101 % 75 - 125
Total Barium (Ba) 2009/08/20 116 % 75 - 125
Total Beryllium (Be) 2009/08/20 87 % 75 - 125
Total Cadmium (Cd) 2009/08/20 104 % 75 - 125
Total Chromium (Cr) 2009/08/20 89 % 75 - 125
Total Cobalt (Co) 2009/08/20 98 % 75 - 125
Total Copper (Cu) 2009/08/20 102 % 75 - 125
Total Lead (Pb) 2009/08/20 100 % 75 - 125
Total Mercury (Hg) 2009/08/20 114 % 75 - 125
Total Molybdenum (Mo) 2009/08/20 103 % 75 - 125
Total Nickel (Ni) 2009/08/20 93 % 75 - 125
Total Selenium (Se) 2009/08/20 98 % 75 - 125
Total Silver (Ag) 2009/08/20 97 % 75 - 125
Total Thallium (Tl) 2009/08/20 98 % 75 - 125
Total Tin (Sn) 2009/08/20 105 % 75 - 125
Total Uranium (U) 2009/08/20 102 % 75 - 125
Total Vanadium (V) 2009/08/20 104 % 75 - 125
Total Zinc (Zn) 2009/08/20 108 % 75 - 125

QC Standard Total Arsenic (As) 2009/08/20 92 % 72 - 128
Total Barium (Ba) 2009/08/20 88 % 67 - 132
Total Chromium (Cr) 2009/08/20 62 % 50 - 150
Total Cobalt (Co) 2009/08/20 98 % 75 - 125
Total Copper (Cu) 2009/08/20 80 % 72 - 127
Total Lead (Pb) 2009/08/20 84 % 65 - 135
Total Mercury (Hg) 2009/08/20 93 % 75 - 125

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Attention: HENRY WONG                     
Client Project #: 34807
P.O. #: 
Site Reference: ROBERTS BAY

Quality Assurance Report (Continued)
Maxxam Job Number: EA944148

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

3361774 AS7 QC Standard Total Nickel (Ni) 2009/08/20 92 % 75 - 125
Total Vanadium (V) 2009/08/20 76 % 60 - 140
Total Zinc (Zn) 2009/08/20 82 % 74 - 125

Method Blank Total Antimony (Sb) 2009/08/20 <1 mg/kg
Total Arsenic (As) 2009/08/20 <1 mg/kg
Total Barium (Ba) 2009/08/20 <10 mg/kg
Total Beryllium (Be) 2009/08/20 <0.4 mg/kg
Total Cadmium (Cd) 2009/08/20 <0.1 mg/kg
Total Chromium (Cr) 2009/08/20 <1 mg/kg
Total Cobalt (Co) 2009/08/20 <1 mg/kg
Total Copper (Cu) 2009/08/20 <5 mg/kg
Total Lead (Pb) 2009/08/20 <1 mg/kg
Total Mercury (Hg) 2009/08/20 <0.05 mg/kg
Total Molybdenum (Mo) 2009/08/20 <0.4 mg/kg
Total Nickel (Ni) 2009/08/20 <1 mg/kg
Total Selenium (Se) 2009/08/20 <0.5 mg/kg
Total Silver (Ag) 2009/08/20 <1 mg/kg
Total Thallium (Tl) 2009/08/20 <0.3 mg/kg
Total Tin (Sn) 2009/08/20 <1 mg/kg
Total Uranium (U) 2009/08/20 <1 mg/kg
Total Vanadium (V) 2009/08/20 <1 mg/kg
Total Zinc (Zn) 2009/08/20 <10 mg/kg

RPD Total Antimony (Sb) 2009/08/20 NC % 35
Total Arsenic (As) 2009/08/20 6.5 % 35
Total Barium (Ba) 2009/08/20 0.9 % 35
Total Beryllium (Be) 2009/08/20 NC % 35
Total Cadmium (Cd) 2009/08/20 NC % 35
Total Chromium (Cr) 2009/08/20 18.2 % 35
Total Cobalt (Co) 2009/08/20 9.6 % 35
Total Copper (Cu) 2009/08/20 7.2 % 35
Total Lead (Pb) 2009/08/20 4.3 % 35
Total Mercury (Hg) 2009/08/20 NC % 35
Total Molybdenum (Mo) 2009/08/20 NC % 35
Total Nickel (Ni) 2009/08/20 10.3 % 35
Total Selenium (Se) 2009/08/20 NC % 35
Total Silver (Ag) 2009/08/20 NC % 35
Total Thallium (Tl) 2009/08/20 NC % 35
Total Tin (Sn) 2009/08/20 NC % 35
Total Uranium (U) 2009/08/20 NC % 35
Total Vanadium (V) 2009/08/20 1.7 % 35
Total Zinc (Zn) 2009/08/20 3.9 % 35

3363045 RI3 Spiked Blank Soluble (Hot water) Boron (B) 2009/08/20 98 % 85 - 115
Method Blank Soluble (Hot water) Boron (B) 2009/08/20 <0.1 mg/kg
RPD Soluble (Hot water) Boron (B) 2009/08/20 NC % 35

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
Calibration Check:  A calibration standard analyzed at different times to evaluate on-going calibration accuracy.
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 (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.

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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Your Project #: ROBERTS BAY                   

Attention: LAWRENCE BOROWSKI
SENES CONSULTANTS LIMITED
RICHMOND HILL
121 GRANTON DRIVE, UNIT 12
ON
CANADA          L4B 3N4

Report Date: 2009/08/22

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A944714
Received: 2009/08/21, 7:50 

Sample Matrix: Soil
# Samples Received: 6

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Boron (Hot Water Soluble) 1 2009/08/22 2009/08/22 CAL SOP-00192 EPA SW846/6010B      
BTEX/F1 by HS GC/MS (MeOH extract) 6 2009/08/21 2009/08/21 EENVSOP-00005 EPA 8260C/CCME       

EENVSOP-00002
Hexavalent Chromium 1 2009/08/21 2009/08/21 EENVSOP-00131 SM 3500-Cr B         
CCME Hydrocarbons (F2-F4 in soil) 6 2009/08/21 2009/08/21 EENVSOP-00007 CWS PHCS Tier 1      

EENVSOP-00006
Elements by ICPMS - Soils 1 2009/08/22 2009/08/22 CAL SOP-00191 EPA SW-846-6020A     
Moisture 6 N/A 2009/08/21 EENVSOP-00139 Carter SSMA 51.2     

Encryption Key

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

SHELYCE MORRISON, Project Manager
Email:  shelyce.morrison@maxxamanalytics.com
Phone# (780) 577-7115 Ext:7115

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

Total cover pages: 1
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A944714 Client Project #: ROBERTS BAY
Report Date: 2009/08/22

Sampler Initials: LB

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam ID     Q 3 4 8 0 0     Q 3 4 8 0 1     Q 3 4 8 0 2
Sampling Date
  U n i t s V09-SW1  R D L V09-B1 V09-G1  R D L QC Batch

Physical Properties

Moisture % 61 0.3 20 8.2 0.3 3364931

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 27 10 <10 <10 10 3364178

F3 (C16-C34 Hydrocarbons) mg/kg 1600 10 <10 <10 10 3364178

F4 (C34-C50 Hydrocarbons) mg/kg 740 10 19 <10 10 3364178

Reached Baseline at C50 mg/kg Yes Yes Yes 3364178

Volatiles

Benzene mg/kg <0.013 0.013 <0.0050 <0.0050 0.0050 3360382

Toluene mg/kg <0.051 0.051 <0.020 <0.020 0.020 3360382

Ethylbenzene mg/kg <0.025 0.025 <0.010 <0.010 0.010 3360382

Xylenes (Total) mg/kg <0.10 0.10 <0.040 <0.040 0.040 3360382

m & p-Xylene mg/kg <0.10 0.10 <0.040 <0.040 0.040 3360382

o-Xylene mg/kg <0.051 0.051 <0.020 <0.020 0.020 3360382

F1 (C6-C10) - BTEX mg/kg <31 31 <12 <12 12 3360382

(C6-C10) mg/kg <31 31 <12 <12 12 3360382

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 105 106 106 3360382

D10-ETHYLBENZENE (sur.) % 112 103 101 3360382

D4-1,2-DICHLOROETHANE (sur.) % 104 103 105 3360382

D8-TOLUENE (sur.) % 105 103 103 3360382

O-TERPHENYL (sur.) % 83 78 76 3364178

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A944714 Client Project #: ROBERTS BAY
Report Date: 2009/08/22

Sampler Initials: LB

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam ID     Q 3 4 8 0 3     Q 3 4 8 0 4     Q 3 4 8 0 5
Sampling Date
  U n i t s V09-G2 V09-G3 V09-G4  R D L QC Batch

Physical Properties

Moisture % 13 7.2 9.7 0.3 3364931

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 750 14 430 10 3364178

F3 (C16-C34 Hydrocarbons) mg/kg 190 <10 120 10 3364178

F4 (C34-C50 Hydrocarbons) mg/kg <10 <10 <10 10 3364178

Reached Baseline at C50 mg/kg Yes Yes Yes 3364178

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 0.0050 3362341

Toluene mg/kg <0.020 <0.020 <0.020 0.020 3362341

Ethylbenzene mg/kg 0.050 <0.010 0.030 0.010 3362341

Xylenes (Total) mg/kg 0.49 <0.040 1.4 0.040 3362341

m & p-Xylene mg/kg 0.31 <0.040 0.77 0.040 3362341

o-Xylene mg/kg 0.18 <0.020 0.60 0.020 3362341

F1 (C6-C10) - BTEX mg/kg 28 <12 64 12 3362341

(C6-C10) mg/kg 29 <12 65 12 3362341

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 105 101 113 3362341

D10-ETHYLBENZENE (sur.) % 111 101 109 3362341

D4-1,2-DICHLOROETHANE (sur.) % 97 103 103 3362341

D8-TOLUENE (sur.) % 105 103 101 3362341

O-TERPHENYL (sur.) % 87 80 84 3364178

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A944714 Client Project #: ROBERTS BAY
Report Date: 2009/08/22

Sampler Initials: LB

REGULATED METALS (CCME/AT1)

Maxxam ID     Q 3 4 8 0 0
Sampling Date
  U n i t s V09-SW1  R D L QC Batch

Elements

Soluble (Hot water) Boron (B) mg/kg 0.8 ( 1 ) 0.2 3366186

Hex. Chromium (Cr 6+) mg/kg <0.15 0.15 3364646

Total Antimony (Sb) mg/kg <2 2 3364376

Total Arsenic (As) mg/kg 4 2 3364376

Total Barium (Ba) mg/kg 150 20 3364376

Total Beryllium (Be) mg/kg <0.8 0.8 3364376

Total Cadmium (Cd) mg/kg 0.2 0.2 3364376

Total Chromium (Cr) mg/kg 43 2 3364376

Total Cobalt (Co) mg/kg 13 2 3364376

Total Copper (Cu) mg/kg 44 10 3364376

Total Lead (Pb) mg/kg 6 2 3364376

Total Mercury (Hg) mg/kg <0.1 0.1 3364376

Total Molybdenum (Mo) mg/kg 2.2 0.8 3364376

Total Nickel (Ni) mg/kg 24 2 3364376

Total Selenium (Se) mg/kg <1 1 3364376

Total Silver (Ag) mg/kg <2 2 3364376

Total Thallium (Tl) mg/kg <0.6 0.6 3364376

Total Tin (Sn) mg/kg <2 2 3364376

Total Uranium (U) mg/kg <2 2 3364376

Total Vanadium (V) mg/kg 51 2 3364376

Total Zinc (Zn) mg/kg 59 20 3364376

RDL = Reportable Detection Limit
( 1 )    Detection limits raised due to sample matrix.
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A944714 Client Project #: ROBERTS BAY
Report Date: 2009/08/22

Sampler Initials: LB

General Comments

Sample     Q34800-01: Btex/F1 Detection limits raised due to high moisture content.  Sample contained > 50 wt% moisture.

Detection limits raised due to sample matrix.
Parameters affected are Cr, Co, Cu, Pb, Sb, Mo, Ni, Se, Ag, As, Tl, Sn, U, V, Zn, Be, Hg, Cd.

Results relate only to the items tested.
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SENES CONSULTANTS LIMITED
Attention: LAWRENCE BOROWSKI              
Client Project #: ROBERTS BAY
P.O. #: 
Site Reference: 

Quality Assurance Report
Maxxam Job Number: EA944714

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

3360382 DR3 Matrix Spike 4-BROMOFLUOROBENZENE (sur.) 2009/08/20 103 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/20 111 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/20 85 % 60 - 140
D8-TOLUENE (sur.) 2009/08/20 105 % 60 - 140
Benzene 2009/08/20 93 % 60 - 140
Toluene 2009/08/20 103 % 60 - 140
Ethylbenzene 2009/08/20 107 % 60 - 140
m & p-Xylene 2009/08/20 109 % 60 - 140
o-Xylene 2009/08/20 118 % 60 - 140
(C6-C10) 2009/08/20 120 % 60 - 140

Spiked Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/20 100 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/20 86 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/20 110 % 60 - 140
D8-TOLUENE (sur.) 2009/08/20 92 % 60 - 140
Benzene 2009/08/20 91 % 60 - 140
Toluene 2009/08/20 89 % 60 - 140
Ethylbenzene 2009/08/20 100 % 60 - 140
m & p-Xylene 2009/08/20 93 % 60 - 140
o-Xylene 2009/08/20 100 % 60 - 140
(C6-C10) 2009/08/20 111 % 80 - 120

Method Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/20 96 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/20 93 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/20 111 % 60 - 140
D8-TOLUENE (sur.) 2009/08/20 96 % 60 - 140
Benzene 2009/08/20 <0.0050 mg/kg
Toluene 2009/08/20 <0.020 mg/kg
Ethylbenzene 2009/08/20 <0.010 mg/kg
Xylenes (Total) 2009/08/20 <0.040 mg/kg
m & p-Xylene 2009/08/20 <0.040 mg/kg
o-Xylene 2009/08/20 <0.020 mg/kg
F1 (C6-C10) - BTEX 2009/08/20 <12 mg/kg
(C6-C10) 2009/08/20 <12 mg/kg

RPD Benzene 2009/08/20 NC % 50
Toluene 2009/08/20 NC % 50
Ethylbenzene 2009/08/20 NC % 50
Xylenes (Total) 2009/08/20 NC % 50
m & p-Xylene 2009/08/20 NC % 50
o-Xylene 2009/08/20 NC % 50
F1 (C6-C10) - BTEX 2009/08/20 NC % 50
(C6-C10) 2009/08/20 NC % 50

3362341 DR3 Matrix Spike 4-BROMOFLUOROBENZENE (sur.) 2009/08/20 109 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/20 93 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/20 115 % 60 - 140
D8-TOLUENE (sur.) 2009/08/20 99 % 60 - 140
Benzene 2009/08/20 103 % 60 - 140
Toluene 2009/08/20 89 % 60 - 140
Ethylbenzene 2009/08/20 95 % 60 - 140
m & p-Xylene 2009/08/20 96 % 60 - 140
o-Xylene 2009/08/20 98 % 60 - 140
(C6-C10) 2009/08/20 92 % 60 - 140

Spiked Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/20 105 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/20 95 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/20 98 % 60 - 140
D8-TOLUENE (sur.) 2009/08/20 101 % 60 - 140
Benzene 2009/08/20 96 % 60 - 140

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187

Page 6 of 9



SENES CONSULTANTS LIMITED
Attention: LAWRENCE BOROWSKI              
Client Project #: ROBERTS BAY
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued)
Maxxam Job Number: EA944714

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

3362341 DR3 Spiked Blank Toluene 2009/08/20 88 % 60 - 140
Ethylbenzene 2009/08/20 98 % 60 - 140
m & p-Xylene 2009/08/20 100 % 60 - 140
o-Xylene 2009/08/20 98 % 60 - 140
(C6-C10) 2009/08/20 101 % 80 - 120

Method Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/20 101 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/20 91 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/20 98 % 60 - 140
D8-TOLUENE (sur.) 2009/08/20 103 % 60 - 140
Benzene 2009/08/20 <0.0050 mg/kg
Toluene 2009/08/20 <0.020 mg/kg
Ethylbenzene 2009/08/20 <0.010 mg/kg
Xylenes (Total) 2009/08/20 <0.040 mg/kg
m & p-Xylene 2009/08/20 <0.040 mg/kg
o-Xylene 2009/08/20 <0.020 mg/kg
F1 (C6-C10) - BTEX 2009/08/20 <12 mg/kg
(C6-C10) 2009/08/20 <12 mg/kg

RPD Benzene 2009/08/20 NC % 50
Toluene 2009/08/20 NC % 50
Ethylbenzene 2009/08/20 NC % 50
Xylenes (Total) 2009/08/20 NC % 50
m & p-Xylene 2009/08/20 NC % 50
o-Xylene 2009/08/20 NC % 50
F1 (C6-C10) - BTEX 2009/08/20 NC % 50
(C6-C10) 2009/08/20 NC % 50

3364178 KO Matrix Spike O-TERPHENYL (sur.) 2009/08/21 78 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/21 NC % 50 - 130
F3 (C16-C34 Hydrocarbons) 2009/08/21 92 % 50 - 130
F4 (C34-C50 Hydrocarbons) 2009/08/21 88 % 50 - 130

Spiked Blank O-TERPHENYL (sur.) 2009/08/21 91 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/21 100 % 80 - 120
F3 (C16-C34 Hydrocarbons) 2009/08/21 96 % 80 - 120
F4 (C34-C50 Hydrocarbons) 2009/08/21 96 % 80 - 120

Method Blank O-TERPHENYL (sur.) 2009/08/21 92 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/21 <10 mg/kg
F3 (C16-C34 Hydrocarbons) 2009/08/21 <10 mg/kg
F4 (C34-C50 Hydrocarbons) 2009/08/21 <10 mg/kg

RPD F2 (C10-C16 Hydrocarbons) 2009/08/21 NC % 50
F3 (C16-C34 Hydrocarbons) 2009/08/21 NC % 50
F4 (C34-C50 Hydrocarbons) 2009/08/21 NC % 50

3364376 AS7 Calibration Check Total Antimony (Sb) 2009/08/21 102 % 80 - 120
Total Arsenic (As) 2009/08/21 89 % 80 - 120
Total Barium (Ba) 2009/08/21 89 % 80 - 120
Total Beryllium (Be) 2009/08/21 104 % 80 - 120
Total Cadmium (Cd) 2009/08/21 94 % 80 - 120
Total Chromium (Cr) 2009/08/21 92 % 80 - 120
Total Cobalt (Co) 2009/08/21 93 % 80 - 120
Total Copper (Cu) 2009/08/21 95 % 80 - 120
Total Lead (Pb) 2009/08/21 99 % 80 - 120
Total Mercury (Hg) 2009/08/21 81 % 80 - 120
Total Molybdenum (Mo) 2009/08/21 93 % 80 - 120
Total Nickel (Ni) 2009/08/21 92 % 80 - 120
Total Selenium (Se) 2009/08/21 88 % 80 - 120
Total Silver (Ag) 2009/08/21 95 % 80 - 120
Total Thallium (Tl) 2009/08/21 97 % 80 - 120

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Attention: LAWRENCE BOROWSKI              
Client Project #: ROBERTS BAY
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued)
Maxxam Job Number: EA944714

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

3364376 AS7 Calibration Check Total Tin (Sn) 2009/08/21 94 % 80 - 120
Total Uranium (U) 2009/08/21 102 % 80 - 120
Total Vanadium (V) 2009/08/21 93 % 80 - 120
Total Zinc (Zn) 2009/08/21 115 % 80 - 120

Matrix Spike Total Arsenic (As) 2009/08/21 94 % 75 - 125
Total Barium (Ba) 2009/08/21 111 % 75 - 125
Total Beryllium (Be) 2009/08/21 97 % 75 - 125
Total Cadmium (Cd) 2009/08/21 96 % 75 - 125
Total Chromium (Cr) 2009/08/21 92 % 75 - 125
Total Cobalt (Co) 2009/08/21 91 % 75 - 125
Total Copper (Cu) 2009/08/21 88 % 75 - 125
Total Lead (Pb) 2009/08/21 98 % 75 - 125
Total Mercury (Hg) 2009/08/21 85 % 75 - 125
Total Molybdenum (Mo) 2009/08/21 94 % 75 - 125
Total Nickel (Ni) 2009/08/21 86 % 75 - 125
Total Selenium (Se) 2009/08/21 96 % 75 - 125
Total Silver (Ag) 2009/08/21 95 % 75 - 125
Total Thallium (Tl) 2009/08/21 98 % 75 - 125
Total Tin (Sn) 2009/08/21 97 % 75 - 125
Total Uranium (U) 2009/08/21 100 % 75 - 125
Total Vanadium (V) 2009/08/21 101 % 75 - 125
Total Zinc (Zn) 2009/08/21 87 % 75 - 125

QC Standard Total Arsenic (As) 2009/08/21 107 % 72 - 128
Total Barium (Ba) 2009/08/21 86 % 67 - 132
Total Chromium (Cr) 2009/08/21 64 % 50 - 150
Total Cobalt (Co) 2009/08/21 93 % 75 - 125
Total Copper (Cu) 2009/08/21 72 % 72 - 127
Total Lead (Pb) 2009/08/21 79 % 65 - 135
Total Mercury (Hg) 2009/08/21 86 % 75 - 125
Total Nickel (Ni) 2009/08/21 82 % 75 - 125
Total Vanadium (V) 2009/08/21 83 % 60 - 140
Total Zinc (Zn) 2009/08/21 77 % 74 - 125

Method Blank Total Antimony (Sb) 2009/08/21 <1 mg/kg
Total Arsenic (As) 2009/08/21 <1 mg/kg
Total Barium (Ba) 2009/08/21 <10 mg/kg
Total Beryllium (Be) 2009/08/21 <0.4 mg/kg
Total Cadmium (Cd) 2009/08/21 <0.1 mg/kg
Total Chromium (Cr) 2009/08/21 <1 mg/kg
Total Cobalt (Co) 2009/08/21 <1 mg/kg
Total Copper (Cu) 2009/08/21 <5 mg/kg
Total Lead (Pb) 2009/08/21 <1 mg/kg
Total Mercury (Hg) 2009/08/21 <0.05 mg/kg
Total Molybdenum (Mo) 2009/08/21 <0.4 mg/kg
Total Nickel (Ni) 2009/08/21 <1 mg/kg
Total Selenium (Se) 2009/08/21 <0.5 mg/kg
Total Silver (Ag) 2009/08/21 <1 mg/kg
Total Thallium (Tl) 2009/08/21 <0.3 mg/kg
Total Tin (Sn) 2009/08/21 <1 mg/kg
Total Uranium (U) 2009/08/21 <1 mg/kg
Total Vanadium (V) 2009/08/21 <1 mg/kg
Total Zinc (Zn) 2009/08/21 <10 mg/kg

RPD Total Antimony (Sb) 2009/08/21 NC % 35
Total Arsenic (As) 2009/08/21 NC % 35
Total Barium (Ba) 2009/08/21 NC % 35
Total Beryllium (Be) 2009/08/21 NC % 35

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Attention: LAWRENCE BOROWSKI              
Client Project #: ROBERTS BAY
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued)
Maxxam Job Number: EA944714

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

3364376 AS7 RPD Total Cadmium (Cd) 2009/08/21 NC % 35
Total Chromium (Cr) 2009/08/21 17.5 % 35
Total Cobalt (Co) 2009/08/21 NC % 35
Total Copper (Cu) 2009/08/21 NC % 35
Total Lead (Pb) 2009/08/21 NC % 35
Total Mercury (Hg) 2009/08/21 NC % 35
Total Molybdenum (Mo) 2009/08/21 NC % 35
Total Nickel (Ni) 2009/08/21 7.3 % 35
Total Selenium (Se) 2009/08/21 NC % 35
Total Silver (Ag) 2009/08/21 NC % 35
Total Thallium (Tl) 2009/08/21 NC % 35
Total Tin (Sn) 2009/08/21 NC % 35
Total Uranium (U) 2009/08/21 NC % 35
Total Vanadium (V) 2009/08/21 24.3 % 35
Total Zinc (Zn) 2009/08/21 NC % 35

3364646 AL2 Spiked Blank Hex. Chromium (Cr 6+) 2009/08/21 98 % 80 - 120
Method Blank Hex. Chromium (Cr 6+) 2009/08/21 <0.15 mg/kg
RPD Hex. Chromium (Cr 6+) 2009/08/21 NC % 35

3364931 JP6 Method Blank Moisture 2009/08/21 <0.3 %
RPD Moisture 2009/08/21 4.0 % 20

3366186 RI3 Matrix Spike Soluble (Hot water) Boron (B) 2009/08/22 91 % 75 - 125
Spiked Blank Soluble (Hot water) Boron (B) 2009/08/22 98 % 85 - 115
Method Blank Soluble (Hot water) Boron (B) 2009/08/22 <0.1 mg/kg
RPD Soluble (Hot water) Boron (B) 2009/08/22 NC % 35

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
Calibration Check:  A calibration standard analyzed at different times to evaluate on-going calibration accuracy.
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.

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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Your Project #: ROBERTS BAY                   

Attention: LAWRENCE BOROWSKI
SENES CONSULTANTS LIMITED
RICHMOND HILL
121 GRANTON DRIVE, UNIT 12
ON
CANADA          L4B 3N4

Report Date: 2009/08/25

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A945182
Received: 2009/08/24, 10:15

Sample Matrix: Soil
# Samples Received: 15

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
BTEX/F1 by HS GC/MS (MeOH extract) 15 2009/08/24 2009/08/24 EENVSOP-00005 EPA 8260C/CCME       

EENVSOP-00002
CCME Hydrocarbons (F2-F4 in soil) 15 2009/08/24 2009/08/24 EENVSOP-00007 CWS PHCS Tier 1      

EENVSOP-00006
Moisture 15 N/A 2009/08/24 EENVSOP-00139 Carter SSMA 51.2     

Encryption Key

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

SHELYCE MORRISON, Project Manager
Email:  shelyce.morrison@maxxamanalytics.com
Phone# (780) 577-7115 Ext:7115

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

Total cover pages: 1

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A945182 Client Project #: ROBERTS BAY
Report Date: 2009/08/25

Sampler Initials: LB

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam ID     Q 3 8 5 7 8     Q 3 8 5 7 9     Q 3 8 5 8 0     Q 3 8 5 8 1
Sampling Date
  U n i t s 300-GN1 301-GN2 302-GN3 303-GE1  R D L QC Batch

Physical Properties

Moisture % 14 7.2 22 0.3 3369127

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg <10 53 10 7900 10 3368582

F3 (C16-C34 Hydrocarbons) mg/kg <10 260 <10 3600 10 3368582

F4 (C34-C50 Hydrocarbons) mg/kg <10 28 <10 170 10 3368582

Reached Baseline at C50 mg/kg Yes Yes Yes Yes 3368582

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 3367864

Toluene mg/kg <0.020 <0.020 <0.020 0.10 0.020 3367864

Ethylbenzene mg/kg <0.010 <0.010 <0.010 0.40 0.010 3367864

Xylenes (Total) mg/kg <0.040 <0.040 <0.040 4.9 0.040 3367864

m & p-Xylene mg/kg <0.040 <0.040 <0.040 3.0 0.040 3367864

o-Xylene mg/kg <0.020 <0.020 <0.020 1.8 0.020 3367864

F1 (C6-C10) - BTEX mg/kg <12 <12 <12 640 12 3367864

(C6-C10) mg/kg <12 <12 <12 640 12 3367864

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 101 108 101 101 3367864

D10-ETHYLBENZENE (sur.) % 87 90 93 98 3367864

D4-1,2-DICHLOROETHANE (sur.) % 89 92 91 91 3367864

D8-TOLUENE (sur.) % 101 96 108 94 3367864

O-TERPHENYL (sur.) % 106 109 117 110 3368582

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A945182 Client Project #: ROBERTS BAY
Report Date: 2009/08/25

Sampler Initials: LB

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam ID     Q 3 8 5 8 2     Q 3 8 5 8 3
Sampling Date
  U n i t s 304-GE2  R D L 305-GE3  R D L QC Batch

Physical Properties

Moisture % 23 0.3 66 0.3 3369127

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 250 10 6400 10 3368582

F3 (C16-C34 Hydrocarbons) mg/kg 200 10 2300 10 3368582

F4 (C34-C50 Hydrocarbons) mg/kg <10 10 65 10 3368582

Reached Baseline at C50 mg/kg Yes Yes 3368582

Volatiles

Benzene mg/kg <0.0050 0.0050 <0.015 0.015 3367864

Toluene mg/kg <0.020 0.020 <0.059 0.059 3367864

Ethylbenzene mg/kg <0.010 0.010 <0.030 0.030 3367864

Xylenes (Total) mg/kg 0.23 0.040 1.1 0.12 3367864

m & p-Xylene mg/kg 0.14 0.040 0.76 0.12 3367864

o-Xylene mg/kg 0.096 0.020 0.29 0.059 3367864

F1 (C6-C10) - BTEX mg/kg 19 12 210 36 3367864

(C6-C10) mg/kg 19 12 210 36 3367864

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 88 107 3367864

D10-ETHYLBENZENE (sur.) % 94 94 3367864

D4-1,2-DICHLOROETHANE (sur.) % 89 92 3367864

D8-TOLUENE (sur.) % 97 94 3367864

O-TERPHENYL (sur.) % 112 114 3368582

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A945182 Client Project #: ROBERTS BAY
Report Date: 2009/08/25

Sampler Initials: LB

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam ID     Q 3 8 5 8 5     Q 3 8 5 8 6     Q 3 8 5 8 7     Q 3 8 5 8 8
Sampling Date
  U n i t s 307-GS1 308-GS2 309-GS3 310-GS4  R D L QC Batch

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 150 1600 4500 3900 10 3368582

F3 (C16-C34 Hydrocarbons) mg/kg 160 1300 3500 1000 10 3368582

F4 (C34-C50 Hydrocarbons) mg/kg 18 110 400 34 10 3368582

Reached Baseline at C50 mg/kg Yes Yes Yes Yes 3368582

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 3367864

Toluene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 3367864

Ethylbenzene mg/kg <0.010 <0.010 <0.010 <0.010 0.010 3367864

Xylenes (Total) mg/kg 0.22 0.081 0.22 1.5 0.040 3367864

m & p-Xylene mg/kg 0.12 <0.040 0.11 0.83 0.040 3367864

o-Xylene mg/kg 0.099 0.081 0.11 0.72 0.020 3367864

F1 (C6-C10) - BTEX mg/kg <12 39 110 270 12 3367864

(C6-C10) mg/kg <12 39 110 270 12 3367864

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 96 104 104 101 3367864

D10-ETHYLBENZENE (sur.) % 101 95 96 99 3367864

D4-1,2-DICHLOROETHANE (sur.) % 88 87 90 91 3367864

D8-TOLUENE (sur.) % 104 108 101 96 3367864

O-TERPHENYL (sur.) % 112 120 124 118 3368582

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A945182 Client Project #: ROBERTS BAY
Report Date: 2009/08/25

Sampler Initials: LB

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam ID     Q 3 8 5 8 9     Q 3 8 5 9 0     Q 3 8 5 9 1     Q 3 8 5 9 2
Sampling Date
  U n i t s 311-TP1 312-TP2 313-TP3A 314-TP3B  R D L QC Batch

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 11 20 110 3400 10 3368582

F3 (C16-C34 Hydrocarbons) mg/kg 180 57 89 800 10 3368582

F4 (C34-C50 Hydrocarbons) mg/kg 40 12 19 <10 10 3368582

Reached Baseline at C50 mg/kg Yes Yes Yes Yes 3368582

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 3367864

Toluene mg/kg <0.020 <0.020 <0.020 0.80 0.020 3367864

Ethylbenzene mg/kg <0.010 <0.010 0.24 2.7 0.010 3367864

Xylenes (Total) mg/kg 0.13 <0.040 1.9 25 0.040 3367864

m & p-Xylene mg/kg <0.040 <0.040 1.2 17 0.040 3367864

o-Xylene mg/kg 0.13 <0.020 0.64 8.6 0.020 3367864

F1 (C6-C10) - BTEX mg/kg <12 <12 33 640 12 3367864

(C6-C10) mg/kg <12 <12 35 670 12 3367864

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 84 105 111 110 3367864

D10-ETHYLBENZENE (sur.) % 94 97 96 94 3367864

D4-1,2-DICHLOROETHANE (sur.) % 92 92 90 92 3367864

D8-TOLUENE (sur.) % 103 102 101 91 3367864

O-TERPHENYL (sur.) % 121 119 106 114 3368582

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A945182 Client Project #: ROBERTS BAY
Report Date: 2009/08/25

Sampler Initials: LB

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam ID     Q 3 8 5 9 3
Sampling Date
  U n i t s 315-TP4  R D L QC Batch

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 320 10 3368582

F3 (C16-C34 Hydrocarbons) mg/kg 110 10 3368582

F4 (C34-C50 Hydrocarbons) mg/kg <10 10 3368582

Reached Baseline at C50 mg/kg Yes 3368582

Volatiles

Benzene mg/kg <0.0050 0.0050 3367864

Toluene mg/kg <0.020 0.020 3367864

Ethylbenzene mg/kg <0.010 0.010 3367864

Xylenes (Total) mg/kg <0.040 0.040 3367864

m & p-Xylene mg/kg <0.040 0.040 3367864

o-Xylene mg/kg <0.020 0.020 3367864

F1 (C6-C10) - BTEX mg/kg 31 12 3367864

(C6-C10) mg/kg 31 12 3367864

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 95 3367864

D10-ETHYLBENZENE (sur.) % 92 3367864

D4-1,2-DICHLOROETHANE (sur.) % 89 3367864

D8-TOLUENE (sur.) % 93 3367864

O-TERPHENYL (sur.) % 106 3368582

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A945182 Client Project #: ROBERTS BAY
Report Date: 2009/08/25

Sampler Initials: LB

RESULTS OF CHEMICAL ANALYSES OF SOIL

Maxxam ID     Q 3 8 5 7 8     Q 3 8 5 8 5     Q 3 8 5 8 6     Q 3 8 5 8 7     Q 3 8 5 8 8
Sampling Date
  U n i t s 300-GN1 307-GS1 308-GS2 309-GS3 310-GS4  R D L QC Batch

Physical Properties

Moisture % 6.8 26 13 15 23 0.3 3369127

RDL = Reportable Detection Limit

Maxxam ID     Q 3 8 5 8 9     Q 3 8 5 9 0     Q 3 8 5 9 1     Q 3 8 5 9 2     Q 3 8 5 9 3
Sampling Date
  U n i t s 311-TP1 312-TP2 313-TP3A 314-TP3B 315-TP4  R D L QC Batch

Physical Properties

Moisture % 25 13 19 21 18 0.3 3369127

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A945182 Client Project #: ROBERTS BAY
Report Date: 2009/08/25

Sampler Initials: LB

General Comments

Results relate only to the items tested.
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SENES CONSULTANTS LIMITED
Attention: LAWRENCE BOROWSKI              
Client Project #: ROBERTS BAY
P.O. #: 
Site Reference: 

Quality Assurance Report
Maxxam Job Number: EA945182

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

3367864 DR3 Matrix Spike
[Q38579-01] 4-BROMOFLUOROBENZENE (sur.) 2009/08/24 105 % 60 - 140

D10-ETHYLBENZENE (sur.) 2009/08/24 99 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/24 90 % 60 - 140
D8-TOLUENE (sur.) 2009/08/24 100 % 60 - 140
Benzene 2009/08/24 95 % 60 - 140
Toluene 2009/08/24 90 % 60 - 140
Ethylbenzene 2009/08/24 97 % 60 - 140
m & p-Xylene 2009/08/24 102 % 60 - 140
o-Xylene 2009/08/24 107 % 60 - 140
(C6-C10) 2009/08/24 95 % 60 - 140

Spiked Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/24 104 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/24 111 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/24 100 % 60 - 140
D8-TOLUENE (sur.) 2009/08/24 105 % 60 - 140
Benzene 2009/08/24 102 % 60 - 140
Toluene 2009/08/24 94 % 60 - 140
Ethylbenzene 2009/08/24 104 % 60 - 140
m & p-Xylene 2009/08/24 103 % 60 - 140
o-Xylene 2009/08/24 106 % 60 - 140
(C6-C10) 2009/08/24 98 % 80 - 120

Method Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/24 108 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/24 90 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/24 91 % 60 - 140
D8-TOLUENE (sur.) 2009/08/24 119 % 60 - 140
Benzene 2009/08/24 <0.0050 mg/kg
Toluene 2009/08/24 <0.020 mg/kg
Ethylbenzene 2009/08/24 <0.010 mg/kg
Xylenes (Total) 2009/08/24 <0.040 mg/kg
m & p-Xylene 2009/08/24 <0.040 mg/kg
o-Xylene 2009/08/24 <0.020 mg/kg
F1 (C6-C10) - BTEX 2009/08/24 <12 mg/kg
(C6-C10) 2009/08/24 <12 mg/kg

RPD [ Q 3 8 5 7 8 - 0 1 ] Benzene 2009/08/24 NC % 50
Toluene 2009/08/24 NC % 50
Ethylbenzene 2009/08/24 NC % 50
Xylenes (Total) 2009/08/24 NC % 50
m & p-Xylene 2009/08/24 NC % 50
o-Xylene 2009/08/24 NC % 50
F1 (C6-C10) - BTEX 2009/08/24 NC % 50
(C6-C10) 2009/08/24 NC % 50

3368582 MB7 Matrix Spike
[Q38579-01] O-TERPHENYL (sur.) 2009/08/24 115 % 50 - 130

F2 (C10-C16 Hydrocarbons) 2009/08/24 102 % 50 - 130
F3 (C16-C34 Hydrocarbons) 2009/08/24 100 % 50 - 130
F4 (C34-C50 Hydrocarbons) 2009/08/24 110 % 50 - 130

Spiked Blank O-TERPHENYL (sur.) 2009/08/24 79 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/24 91 % 80 - 120
F3 (C16-C34 Hydrocarbons) 2009/08/24 85 % 80 - 120
F4 (C34-C50 Hydrocarbons) 2009/08/24 94 % 80 - 120

Method Blank O-TERPHENYL (sur.) 2009/08/24 80 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/24 <10 mg/kg
F3 (C16-C34 Hydrocarbons) 2009/08/24 <10 mg/kg
F4 (C34-C50 Hydrocarbons) 2009/08/24 <10 mg/kg

RPD [ Q 3 8 5 7 8 - 0 1 ] F2 (C10-C16 Hydrocarbons) 2009/08/24 NC % 50

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Attention: LAWRENCE BOROWSKI              
Client Project #: ROBERTS BAY
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued)
Maxxam Job Number: EA945182

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

3368582 MB7 RPD [ Q 3 8 5 7 8 - 0 1 ] F3 (C16-C34 Hydrocarbons) 2009/08/24 NC % 50
F4 (C34-C50 Hydrocarbons) 2009/08/24 NC % 50

3369127 JP6 Method Blank Moisture 2009/08/24 <0.3 %
RPD [ Q 3 8 5 7 8 - 0 1 ] Moisture 2009/08/24 1.5 % 20

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 (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.

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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Your Project #: 34807 ROBERTS BAY             
Your C.O.C. #: 81106

Attention: LAWRENCE BOROWSKI
SENES CONSULTANTS LIMITED
RICHMOND HILL
121 GRANTON DRIVE, UNIT 12
ON
CANADA          L4B 3N4

Report Date: 2009/08/27
This report supersedes all previous reports with the same Maxxam job number

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A945755
Received: 2009/08/26, 8:00 

Sample Matrix: Soil
# Samples Received: 9

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
BTEX/F1 by HS GC/MS (MeOH extract) 9 2009/08/26 2009/08/26 EENVSOP-00005 EPA 8260C/CCME       

EENVSOP-00002
CCME Hydrocarbons (F2-F4 in soil) 8 2009/08/26 2009/08/26 EENVSOP-00007 CWS PHCS Tier 1      

EENVSOP-00006
CCME Hydrocarbons (F2-F4 in soil) 1 2009/08/27 2009/08/27 EENVSOP-00007 CWS PHCS Tier 1      

EENVSOP-00006
Moisture 9 N/A 2009/08/26 EENVSOP-00139 Carter SSMA 51.2     

Encryption Key

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

SHELYCE MORRISON, Project Manager
Email:  shelyce.morrison@maxxamanalytics.com
Phone# (780) 577-7115 Ext:7115

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

Total cover pages: 1

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A945755 Client Project #: 34807 ROBERTS BAY
Report Date: 2009/08/27

Sampler Initials: LB

RESULTS OF CHEMICAL ANALYSES OF SOIL

Maxxam ID     Q 4 3 0 8 9     Q 4 3 2 7 5     Q 4 3 2 7 6     Q 4 3 2 7 7     Q 4 3 2 7 9
Sampling Date 2009/08/24 2009/08/24 2009/08/24 2009/08/24 2009/08/24
COC Number 81106 81106 81106 81106 81106
  U n i t s 320-GE1 321-GE2 322-GN1 323-GN2 325-TP31  R D L QC Batch

Physical Properties

Moisture % 71 26 8.3 13 22 0.3 3375870

RDL = Reportable Detection Limit

Maxxam ID     Q 4 3 2 8 0     Q 4 3 2 8 1     Q 4 3 2 8 2     Q 4 3 4 1 0
Sampling Date 2009/08/24 2009/08/24 2009/08/24 2009/08/24
COC Number 81106 81106 81106 81106
  U n i t s 326-TP32 327-GS1 328-GS2 324-GN3  R D L QC Batch

Physical Properties

Moisture % 25 13 11 23 0.3 3375870

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A945755 Client Project #: 34807 ROBERTS BAY
Report Date: 2009/08/27

Sampler Initials: LB

PETROLEUM HYDROCARBONS (CCME)

Maxxam ID     Q 4 3 0 8 9     Q 4 3 2 7 5     Q 4 3 2 7 6     Q 4 3 2 7 7
Sampling Date 2009/08/24 2009/08/24 2009/08/24 2009/08/24
COC Number 81106 81106 81106 81106
  U n i t s 320-GE1 321-GE2 322-GN1 323-GN2  R D L QC Batch

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 17000 140 24 <10 10 3376234

F3 (C16-C34 Hydrocarbons) mg/kg 10000 100 74 27 10 3376234

F4 (C34-C50 Hydrocarbons) mg/kg 860 41 54 <10 10 3376234

Reached Baseline at C50 mg/kg Yes Yes Yes Yes 3376234

Surrogate Recovery (%)

O-TERPHENYL (sur.) % 108 87 84 87 3376234

RDL = Reportable Detection Limit

Maxxam ID     Q 4 3 2 7 9     Q 4 3 2 8 0     Q 4 3 2 8 1     Q 4 3 2 8 2
Sampling Date 2009/08/24 2009/08/24 2009/08/24 2009/08/24
COC Number 81106 81106 81106 81106
  U n i t s 325-TP31 326-TP32 327-GS1 328-GS2  R D L QC Batch

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 10 37 <10 69 10 3376234

F3 (C16-C34 Hydrocarbons) mg/kg 79 98 12 80 10 3376234

F4 (C34-C50 Hydrocarbons) mg/kg 13 24 <10 19 10 3376234

Reached Baseline at C50 mg/kg Yes Yes Yes Yes 3376234

Surrogate Recovery (%)

O-TERPHENYL (sur.) % 85 98 86 92 3376234

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A945755 Client Project #: 34807 ROBERTS BAY
Report Date: 2009/08/27

Sampler Initials: LB

PETROLEUM HYDROCARBONS (CCME)

Maxxam ID     Q 4 3 4 1 0
Sampling Date 2009/08/24
COC Number 81106
  U n i t s 324-GN3  R D L QC Batch

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg <10 10 3376234

F3 (C16-C34 Hydrocarbons) mg/kg 110 10 3376234

F4 (C34-C50 Hydrocarbons) mg/kg 21 10 3376234

Reached Baseline at C50 mg/kg Yes 3376234

Surrogate Recovery (%)

O-TERPHENYL (sur.) % 91 3376234

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A945755 Client Project #: 34807 ROBERTS BAY
Report Date: 2009/08/27

Sampler Initials: LB

VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q 4 3 0 8 9     Q 4 3 2 7 5     Q 4 3 2 7 6
Sampling Date 2009/08/24 2009/08/24 2009/08/24
COC Number 81106 81106 81106
  U n i t s 320-GE1  R D L 321-GE2 322-GN1  R D L QC Batch

Volatiles

Benzene mg/kg 0.046 0.017 <0.0050 <0.0050 0.0050 3375413

Toluene mg/kg 0.092 0.068 <0.020 <0.020 0.020 3375413

Ethylbenzene mg/kg 0.37 0.034 <0.010 <0.010 0.010 3375413

Xylenes (Total) mg/kg 5.7 0.14 0.24 <0.040 0.040 3375413

m & p-Xylene mg/kg 3.0 0.14 0.11 <0.040 0.040 3375413

o-Xylene mg/kg 2.6 0.068 0.14 <0.020 0.020 3375413

F1 (C6-C10) - BTEX mg/kg 170 41 24 <12 12 3375413

(C6-C10) mg/kg 180 41 24 <12 12 3375413

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 105 104 100 3375413

D10-ETHYLBENZENE (sur.) % 87 110 110 3375413

D4-1,2-DICHLOROETHANE (sur.) % 86 83 82 3375413

D8-TOLUENE (sur.) % 102 108 108 3375413

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A945755 Client Project #: 34807 ROBERTS BAY
Report Date: 2009/08/27

Sampler Initials: LB

VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q 4 3 2 7 7     Q 4 3 2 7 9     Q 4 3 2 8 0     Q 4 3 2 8 1
Sampling Date 2009/08/24 2009/08/24 2009/08/24 2009/08/24
COC Number 81106 81106 81106 81106
  U n i t s 323-GN2 325-TP31 326-TP32 327-GS1  R D L QC Batch

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 3375413

Toluene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 3375413

Ethylbenzene mg/kg <0.010 0.018 0.021 <0.010 0.010 3375413

Xylenes (Total) mg/kg <0.040 0.13 0.14 <0.040 0.040 3375413

m & p-Xylene mg/kg <0.040 0.087 0.10 <0.040 0.040 3375413

o-Xylene mg/kg <0.020 0.040 0.041 <0.020 0.020 3375413

F1 (C6-C10) - BTEX mg/kg <12 <12 <12 <12 12 3375413

(C6-C10) mg/kg <12 <12 <12 <12 12 3375413

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 97 99 97 100 3375413

D10-ETHYLBENZENE (sur.) % 117 101 119 102 3375413

D4-1,2-DICHLOROETHANE (sur.) % 99 98 99 91 3375413

D8-TOLUENE (sur.) % 108 109 111 105 3375413

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A945755 Client Project #: 34807 ROBERTS BAY
Report Date: 2009/08/27

Sampler Initials: LB

VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID     Q 4 3 2 8 2     Q 4 3 4 1 0
Sampling Date 2009/08/24 2009/08/24
COC Number 81106 81106
  U n i t s 328-GS2 324-GN3  R D L QC Batch

Volatiles

Benzene mg/kg <0.0050 <0.0050 0.0050 3375413

Toluene mg/kg <0.020 <0.020 0.020 3375413

Ethylbenzene mg/kg <0.010 <0.010 0.010 3375413

Xylenes (Total) mg/kg <0.040 <0.040 0.040 3375413

m & p-Xylene mg/kg <0.040 <0.040 0.040 3375413

o-Xylene mg/kg <0.020 <0.020 0.020 3375413

F1 (C6-C10) - BTEX mg/kg <12 <12 12 3375413

(C6-C10) mg/kg <12 <12 12 3375413

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 113 100 3375413

D10-ETHYLBENZENE (sur.) % 103 96 3375413

D4-1,2-DICHLOROETHANE (sur.) % 90 94 3375413

D8-TOLUENE (sur.) % 96 100 3375413

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A945755 Client Project #: 34807 ROBERTS BAY
Report Date: 2009/08/27

Sampler Initials: LB

General Comments

Sample     Q43089-01: BTEX/F1 detection limits raised due to high moisture content

Results relate only to the items tested.
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SENES CONSULTANTS LIMITED
Attention: LAWRENCE BOROWSKI              
Client Project #: 34807 ROBERTS BAY
P.O. #: 
Site Reference: 

Quality Assurance Report
Maxxam Job Number: EA945755

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

3375413 DR3 Matrix Spike 4-BROMOFLUOROBENZENE (sur.) 2009/08/26 98 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/26 84 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/26 100 % 60 - 140
D8-TOLUENE (sur.) 2009/08/26 108 % 60 - 140
Benzene 2009/08/26 98 % 60 - 140
Toluene 2009/08/26 106 % 60 - 140
Ethylbenzene 2009/08/26 115 % 60 - 140
m & p-Xylene 2009/08/26 116 % 60 - 140
o-Xylene 2009/08/26 120 % 60 - 140
(C6-C10) 2009/08/26 103 % 60 - 140

Spiked Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/26 101 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/26 90 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/26 86 % 60 - 140
D8-TOLUENE (sur.) 2009/08/26 107 % 60 - 140
Benzene 2009/08/26 85 % 60 - 140
Toluene 2009/08/26 91 % 60 - 140
Ethylbenzene 2009/08/26 95 % 60 - 140
m & p-Xylene 2009/08/26 95 % 60 - 140
o-Xylene 2009/08/26 91 % 60 - 140
(C6-C10) 2009/08/26 119 % 80 - 120

Method Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/26 100 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/26 86 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/26 87 % 60 - 140
D8-TOLUENE (sur.) 2009/08/26 105 % 60 - 140
Benzene 2009/08/26 <0.0050 mg/kg
Toluene 2009/08/26 <0.020 mg/kg
Ethylbenzene 2009/08/26 <0.010 mg/kg
Xylenes (Total) 2009/08/26 <0.040 mg/kg
m & p-Xylene 2009/08/26 <0.040 mg/kg
o-Xylene 2009/08/26 <0.020 mg/kg
F1 (C6-C10) - BTEX 2009/08/26 <12 mg/kg
(C6-C10) 2009/08/26 <12 mg/kg

RPD Benzene 2009/08/26 NC % 50
Toluene 2009/08/26 NC % 50
Ethylbenzene 2009/08/26 NC % 50
Xylenes (Total) 2009/08/26 NC % 50
m & p-Xylene 2009/08/26 NC % 50
o-Xylene 2009/08/26 NC % 50
F1 (C6-C10) - BTEX 2009/08/26 NC % 50
(C6-C10) 2009/08/26 NC % 50

3375870 JP6 Method Blank Moisture 2009/08/26 <0.3 %
RPD Moisture 2009/08/26 6.5 % 20

3376234 MB7 Matrix Spike O-TERPHENYL (sur.) 2009/08/26 110 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/26 105 % 50 - 130
F3 (C16-C34 Hydrocarbons) 2009/08/26 112 % 50 - 130
F4 (C34-C50 Hydrocarbons) 2009/08/26 123 % 50 - 130

Spiked Blank O-TERPHENYL (sur.) 2009/08/26 93 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/26 101 % 80 - 120
F3 (C16-C34 Hydrocarbons) 2009/08/26 104 % 80 - 120
F4 (C34-C50 Hydrocarbons) 2009/08/26 107 % 80 - 120

Method Blank O-TERPHENYL (sur.) 2009/08/26 102 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/26 <10 mg/kg
F3 (C16-C34 Hydrocarbons) 2009/08/26 <10 mg/kg
F4 (C34-C50 Hydrocarbons) 2009/08/26 <10 mg/kg

RPD F2 (C10-C16 Hydrocarbons) 2009/08/26 NC % 50

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Attention: LAWRENCE BOROWSKI              
Client Project #: 34807 ROBERTS BAY
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued)
Maxxam Job Number: EA945755

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

3376234 MB7 RPD F3 (C16-C34 Hydrocarbons) 2009/08/26 NC % 50
F4 (C34-C50 Hydrocarbons) 2009/08/26 NC % 50

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 (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.

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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Your Project #: 34807                         
Site: ROBERTS BAY                                                                                         
Your C.O.C. #: 81117

Attention: HENRY WONG
SENES CONSULTANTS LIMITED
RICHMOND HILL
121 GRANTON DRIVE, UNIT 12
ON
CANADA          L4B 3N4

Report Date: 2009/08/28

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A946401
Received: 2009/08/28, 8:00 

Sample Matrix: Soil
# Samples Received: 6

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
BTEX/F1 by HS GC/MS (MeOH extract) 6 2009/08/28 2009/08/28 EENVSOP-00005 EPA 8260C/CCME       

EENVSOP-00002
CCME Hydrocarbons (F2-F4 in soil) 6 2009/08/28 2009/08/28 EENVSOP-00007 CWS PHCS Tier 1      

EENVSOP-00006
Moisture 6 N/A 2009/08/28 EENVSOP-00139 Carter SSMA 51.2     

Encryption Key

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

SHELYCE MORRISON, Project Manager
Email:  shelyce.morrison@maxxamanalytics.com
Phone# (780) 577-7115 Ext:7115

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

Total cover pages: 1

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A946401 Client Project #: 34807
Report Date: 2009/08/28 Site Reference: ROBERTS BAY

Sampler Initials: HW

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam ID     Q 4 7 2 9 9     Q 4 7 3 0 0     Q 4 7 3 0 1     Q 4 7 3 0 2
Sampling Date 2009/08/27 2009/08/27 2009/08/27 2009/08/27
COC Number 81117 81117 81117 81117
  U n i t s 400 401 402 403  R D L QC Batch

Physical Properties

Moisture % 12 10 13 13 0.3 3381036

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg <10 <10 2500 10000 10 3380750

F3 (C16-C34 Hydrocarbons) mg/kg <10 <10 1200 3700 10 3380750

F4 (C34-C50 Hydrocarbons) mg/kg <10 <10 35 89 10 3380750

Reached Baseline at C50 mg/kg Yes Yes Yes Yes 3380750

Volatiles

Benzene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.0050 3380678

Toluene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 3380678

Ethylbenzene mg/kg <0.010 <0.010 0.055 0.61 0.010 3380678

Xylenes (Total) mg/kg <0.040 <0.040 0.63 9.0 0.040 3380678

m & p-Xylene mg/kg <0.040 <0.040 0.39 5.6 0.040 3380678

o-Xylene mg/kg <0.020 <0.020 0.24 3.4 0.020 3380678

F1 (C6-C10) - BTEX mg/kg <12 <12 83 710 12 3380678

(C6-C10) mg/kg <12 <12 84 720 12 3380678

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 98 74 112 118 3380678

D10-ETHYLBENZENE (sur.) % 85 91 88 102 3380678

D4-1,2-DICHLOROETHANE (sur.) % 87 92 103 104 3380678

D8-TOLUENE (sur.) % 106 125 96 95 3380678

O-TERPHENYL (sur.) % 106 89 109 120 3380750

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A946401 Client Project #: 34807
Report Date: 2009/08/28 Site Reference: ROBERTS BAY

Sampler Initials: HW

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam ID     Q 4 7 3 0 3     Q 4 7 3 0 4
Sampling Date 2009/08/27 2009/08/27
COC Number 81117 81117
  U n i t s 404 405  R D L QC Batch

Physical Properties

Moisture % 13 12 0.3 3381036

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg <10 <10 10 3380750

F3 (C16-C34 Hydrocarbons) mg/kg 14 <10 10 3380750

F4 (C34-C50 Hydrocarbons) mg/kg <10 <10 10 3380750

Reached Baseline at C50 mg/kg Yes Yes 3380750

Volatiles

Benzene mg/kg <0.0050 <0.0050 0.0050 3380678

Toluene mg/kg <0.020 <0.020 0.020 3380678

Ethylbenzene mg/kg <0.010 <0.010 0.010 3380678

Xylenes (Total) mg/kg <0.040 <0.040 0.040 3380678

m & p-Xylene mg/kg <0.040 <0.040 0.040 3380678

o-Xylene mg/kg <0.020 <0.020 0.020 3380678

F1 (C6-C10) - BTEX mg/kg <12 <12 12 3380678

(C6-C10) mg/kg <12 <12 12 3380678

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 97 94 3380678

D10-ETHYLBENZENE (sur.) % 97 97 3380678

D4-1,2-DICHLOROETHANE (sur.) % 96 93 3380678

D8-TOLUENE (sur.) % 87 101 3380678

O-TERPHENYL (sur.) % 111 92 3380750

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A946401 Client Project #: 34807
Report Date: 2009/08/28 Site Reference: ROBERTS BAY

Sampler Initials: HW

General Comments

Results relate only to the items tested.
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SENES CONSULTANTS LIMITED
Attention: HENRY WONG                     
Client Project #: 34807
P.O. #: 
Site Reference: ROBERTS BAY

Quality Assurance Report
Maxxam Job Number: EA946401

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

3380678 DR3 Matrix Spike
[Q47300-01] 4-BROMOFLUOROBENZENE (sur.) 2009/08/28 86 % 60 - 140

D10-ETHYLBENZENE (sur.) 2009/08/28 98 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/28 97 % 60 - 140
D8-TOLUENE (sur.) 2009/08/28 128 % 60 - 140
Benzene 2009/08/28 89 % 60 - 140
Toluene 2009/08/28 113 % 60 - 140
Ethylbenzene 2009/08/28 94 % 60 - 140
m & p-Xylene 2009/08/28 99 % 60 - 140
o-Xylene 2009/08/28 94 % 60 - 140
(C6-C10) 2009/08/28 92 % 60 - 140

Spiked Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/28 104 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/28 113 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/28 93 % 60 - 140
D8-TOLUENE (sur.) 2009/08/28 119 % 60 - 140
Benzene 2009/08/28 99 % 60 - 140
Toluene 2009/08/28 112 % 60 - 140
Ethylbenzene 2009/08/28 98 % 60 - 140
m & p-Xylene 2009/08/28 99 % 60 - 140
o-Xylene 2009/08/28 99 % 60 - 140
(C6-C10) 2009/08/28 98 % 80 - 120

Method Blank 4-BROMOFLUOROBENZENE (sur.) 2009/08/28 90 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/08/28 99 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/08/28 98 % 60 - 140
D8-TOLUENE (sur.) 2009/08/28 107 % 60 - 140
Benzene 2009/08/28 <0.0050 mg/kg
Toluene 2009/08/28 <0.020 mg/kg
Ethylbenzene 2009/08/28 <0.010 mg/kg
Xylenes (Total) 2009/08/28 <0.040 mg/kg
m & p-Xylene 2009/08/28 <0.040 mg/kg
o-Xylene 2009/08/28 <0.020 mg/kg
F1 (C6-C10) - BTEX 2009/08/28 <12 mg/kg
(C6-C10) 2009/08/28 <12 mg/kg

RPD [ Q 4 7 2 9 9 - 0 1 ] Benzene 2009/08/28 NC % 50
Toluene 2009/08/28 NC % 50
Ethylbenzene 2009/08/28 NC % 50
Xylenes (Total) 2009/08/28 NC % 50
m & p-Xylene 2009/08/28 NC % 50
o-Xylene 2009/08/28 NC % 50
F1 (C6-C10) - BTEX 2009/08/28 NC % 50
(C6-C10) 2009/08/28 NC % 50

3380750 LD2 Matrix Spike
[Q47300-01] O-TERPHENYL (sur.) 2009/08/28 91 % 50 - 130

F2 (C10-C16 Hydrocarbons) 2009/08/28 86 % 50 - 130
F3 (C16-C34 Hydrocarbons) 2009/08/28 85 % 50 - 130
F4 (C34-C50 Hydrocarbons) 2009/08/28 102 % 50 - 130

Spiked Blank O-TERPHENYL (sur.) 2009/08/28 99 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/28 95 % 80 - 120
F3 (C16-C34 Hydrocarbons) 2009/08/28 103 % 80 - 120
F4 (C34-C50 Hydrocarbons) 2009/08/28 112 % 80 - 120

Method Blank O-TERPHENYL (sur.) 2009/08/28 106 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/08/28 <10 mg/kg
F3 (C16-C34 Hydrocarbons) 2009/08/28 <10 mg/kg
F4 (C34-C50 Hydrocarbons) 2009/08/28 <10 mg/kg

RPD [ Q 4 7 2 9 9 - 0 1 ] F2 (C10-C16 Hydrocarbons) 2009/08/28 NC % 50

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Attention: HENRY WONG                     
Client Project #: 34807
P.O. #: 
Site Reference: ROBERTS BAY

Quality Assurance Report (Continued)
Maxxam Job Number: EA946401

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

3380750 LD2 RPD [ Q 4 7 2 9 9 - 0 1 ] F3 (C16-C34 Hydrocarbons) 2009/08/28 NC % 50
F4 (C34-C50 Hydrocarbons) 2009/08/28 NC % 50

3381036 JP6 Method Blank Moisture 2009/08/28 <0.3 %
RPD [ Q 4 7 2 9 9 - 0 1 ] Moisture 2009/08/28 16.6 % 20

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 (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.

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES 

WATER CHEMISTRY 



Your C.O.C. #: 86424

Attention: GAVIN DOMITTER
QUANTUM ENVIRONMENTAL GROUP
400 - 4400 Dominion Street
Burnaby, AB
CANADA          V5G 4G3

Report Date: 2009/08/04
This report supersedes all previous reports with the same Maxxam job number

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A938820
Received: 2009/07/27, 13:24

Sample Matrix: Soil
# Samples Received: 1

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
BTEX/F1 by HS GC/MS (MeOH extract) 1 2009/07/27 2009/07/29 EENVSOP-00005 EPA 8260C/CCME       

EENVSOP-00002
CCME Hydrocarbons (F2-F4 in soil) 1 2009/07/27 2009/07/28 EENVSOP-00007 CWS PHCS Tier 1      

EENVSOP-00006
CCME Hydrocarbons (F4G in soil) 1 2009/07/29 2009/07/29 EENVSOP-00121 CWS PHCS Tier 1      
Moisture ( 1 ) 1 N/A 2009/07/28                     

Sample Matrix: Water
# Samples Received: 4

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Alkalinity (pp, total), CO3,HCO3,OH 2 N/A 2009/07/28 EENVSOP-00054 SM 2320-B            
Alkalinity (pp, total), CO3,HCO3,OH 1 N/A 2009/07/29 EENVSOP-00054 SM 2320-B            
Biochemical Oxygen Demand 1 2009/07/27 2009/08/01 EIND SOP-00010 SM 5210 B            
Biochemical Oxygen Demand 3 2009/07/28 2009/08/02 EIND SOP-00010 SM 5210 B            
Chloride by Automated Colourimetry 4 N/A 2009/07/29 EENVSOP-00055 EPA 325.2            
Chemical Oxygen Demand 1 N/A 2009/07/28 EENVSOP-00064 SM 5220D             
Total Coliforms and E.Coli 1 2009/07/27 2009/07/28 EIND SOP-00013 SM 9223 A,B          
Total Coliforms and E.Coli 3 2009/07/28 2009/07/29 EIND SOP-00013 SM 9223 A,B          
Conductivity 2 N/A 2009/07/28 EENVSOP-00054 SM 2510-B            
Conductivity 1 N/A 2009/07/29 EENVSOP-00054 SM 2510-B            
Hardness 3 N/A 2009/07/27 CAL WI-00053 AEMM, Method 423    
Elements by ICP - Dissolved 3 N/A 2009/07/29 CAL SOP-00192 EPA SW846 6010B      
Ion Balance 3 N/A 2009/07/27 CAL WI-00053 SM 1030E             
Sum of cations, anions 3 N/A 2009/07/27                     
Ammonia-N (Total) 1 N/A 2009/07/29 EENVSOP-00058 EPA 350.1            
Nitrate and Nitrite 3 N/A 2009/07/29                     
Nitrate + Nitrite-N (calculated) 3 N/A 2009/07/27                     
Nitrogen, (Nitrite, Nitrate) by IC 2 N/A 2009/07/28 CAL SOP-00060 SM 4110-B            
Nitrogen, (Nitrite, Nitrate) by IC 1 N/A 2009/07/29 CAL SOP-00060 SM 4110-B            
Oil & Grease (sheen) 4 2009/07/28 2009/07/28 EENVSOP-00121 V.1                     
pH 1 N/A 2009/07/29 EENVSOP-00054 SM 4500-H B          
pH (Alkalinity titrator) 2 N/A 2009/07/28 EENVSOP-00054 SM 4500-H+B          
pH (Alkalinity titrator) 1 N/A 2009/07/29 EENVSOP-00054 SM 4500-H+B          

../2
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Your C.O.C. #: 86424

Attention: GAVIN DOMITTER
QUANTUM ENVIRONMENTAL GROUP
400 - 4400 Dominion Street
Burnaby, AB
CANADA          V5G 4G3

Report Date: 2009/08/04
This report supersedes all previous reports with the same Maxxam job number

CERTIFICATE OF ANALYSIS
-2-

Sample Matrix: Water
# Samples Received: 4

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Sulphate by Automated Colourimetry 4 N/A 2009/07/29 EENVSOP-00057 EPA 375.4            
Total Dissolved Solids (Calculated) 3 N/A 2009/07/27 SM 1030E             
Total Suspended Solids (NFR) 2 2009/07/28 2009/07/28 EENVSOP-00073 SM 2540 D            
Total Suspended Solids (NFR) 2 2009/07/29 2009/07/29 EENVSOP-00073 SM 2540 D            

Sample Matrix: Water
# Samples Received: 1

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Solvent Scan (liquid waste, volatiles) ( 2 ) 1 2009/07/28 2009/07/29 CAL SOP-00104 EPA 8260 C           

(1) This test was performed by Maxxam Ontario (From Edmonton)
(2) This test was performed by Maxxam Calgary

Encryption Key

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

BONNIE PULLISHY,
Email:  bonnie.pullishy@maxxamanalytics.com
Phone# (780) 577-7100

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

For Service Group specific validation please refer to the Validation Signature Page
Total cover pages: 2
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QUANTUM ENVIRONMENTAL GROUP
Maxxam  Job  #: A938820
Report Date: 2009/08/04

AT1 BTEX AND F1-F4 IN SOIL (SOIL)

Maxxam ID     P 9 5 4 6 8
Sampling Date 2009/07/24
COC Number 86424
  U n i t s MILL  R D L QC Batch

SURFACE

Physical Properties

Moisture % 1.9 0.3 3305782

Ext. Pet. Hydrocarbon

F2 (C10-C16 Hydrocarbons) mg/kg 22 10 3305697

F3 (C16-C34 Hydrocarbons) mg/kg 8300 10 3305697

F4 (C34-C50 Hydrocarbons) mg/kg 2300 10 3305697

Reached Baseline at C50 mg/kg No N/A 3305697

OIL & GREASE

F4SG (Heavy Hydrocarbons-Grav.) mg/kg 12000 500 3310365

Volatiles

Benzene mg/kg <0.0050 0.0050 3305676

Toluene mg/kg <0.020 0.020 3305676

Ethylbenzene mg/kg <0.010 0.010 3305676

Xylenes (Total) mg/kg <0.040 0.040 3305676

m & p-Xylene mg/kg <0.040 0.040 3305676

o-Xylene mg/kg <0.020 0.020 3305676

F1 (C6-C10) - BTEX mg/kg <12 12 3305676

(C6-C10) mg/kg <12 12 3305676

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 111 N/A 3305676

D10-ETHYLBENZENE (sur.) % 100 N/A 3305676

D4-1,2-DICHLOROETHANE (sur.) % 116 N/A 3305676

D8-TOLUENE (sur.) % 97 N/A 3305676

O-TERPHENYL (sur.) % 99 N/A 3305697

N/A = Not Applicable
RDL = Reportable Detection Limit
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QUANTUM ENVIRONMENTAL GROUP
Maxxam  Job  #: A938820
Report Date: 2009/08/04

RCAP - PARTIAL ROUTINE (WATER)

Maxxam ID     P 9 5 3 4 3     P 9 5 4 1 2
Sampling Date 2009/07/24 2009/07/24
COC Number 86424 86424
  U n i t s UN-NAMED  R D L QC Batch ROBERTS  R D L QC Batch

POND LAKE

Calculated Parameters

Anion Sum meq/L 1.3 N/A 3305527 2.1 N/A 3305527

Cation Sum meq/L 1.3 N/A 3305527 2.1 N/A 3305527

Hardness (CaCO3) mg/L 43 0.5 3305513 36 0.5 3305513

Ion Balance N/A 0.97 0.01 3305520 0.98 0.01 3305520

Dissolved Nitrate (NO3) mg/L 0.01 0.01 3305640 <0.01 0.01 3305640

Nitrate plus Nitrite (N) mg/L 0.003 0.003 3305535 <0.003 0.003 3305535

Dissolved Nitrite (NO2) mg/L <0.01 0.01 3305640 <0.01 0.01 3305640

Total Dissolved Solids mg/L 67 10 3305544 120 10 3305544

Misc. Inorganics

Conductivity uS/cm 130 1 3305161 240 1 3305161

pH N/A 7.89 N/A 3305160 7.44 N/A 3305160

Anions

Alkalinity (PP as CaCO3) mg/L <0.5 0.5 3305152 <0.5 0.5 3305152

Alkalinity (Total as CaCO3) mg/L 37 0.5 3305152 27 0.5 3305152

Bicarbonate (HCO3) mg/L 45 0.5 3305152 32 0.5 3305152

Carbonate (CO3) mg/L <0.5 0.5 3305152 <0.5 0.5 3305152

Hydroxide (OH) mg/L <0.5 0.5 3305152 <0.5 0.5 3305152

Dissolved Sulphate (SO4) mg/L <1 1 3309462 5 1 3309462

Dissolved Chloride (Cl) mg/L 20 1 3309464 52 ( 1 ) 2 3309464

Nutrients

Dissolved Nitrate (N) mg/L 0.003 0.003 3309578 <0.003 0.003 3307834

Dissolved Nitrite (N) mg/L <0.003 0.003 3309578 <0.003 0.003 3307834

Elements

Dissolved Calcium (Ca) mg/L 11 0.3 3308711 5.4 0.3 3308711

Dissolved Iron (Fe) mg/L 0.13 0.06 3308711 <0.06 0.06 3308711

Dissolved Magnesium (Mg) mg/L 4.0 0.2 3308711 5.6 0.2 3308711

Dissolved Manganese (Mn) mg/L <0.004 0.004 3308711 <0.004 0.004 3308711

Dissolved Potassium (K) mg/L 1.3 0.3 3308711 2.0 0.3 3308711

Dissolved Sodium (Na) mg/L 8.5 0.5 3308711 30 0.5 3308711

RDL = Reportable Detection Limit
( 1 )    Detection limits raised due to dilution to bring analyte within the calibrated range.
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QUANTUM ENVIRONMENTAL GROUP
Maxxam  Job  #: A938820
Report Date: 2009/08/04

RCAP - PARTIAL ROUTINE (WATER)

Maxxam ID     P 9 5 4 4 5
Sampling Date 2009/07/24
COC Number 86424
  U n i t s WTS  R D L QC Batch

DISCHARGE

Calculated Parameters

Anion Sum meq/L 1.3 N/A 3305527

Cation Sum meq/L 1.2 N/A 3305527

Hardness (CaCO3) mg/L 41 0.5 3305513

Ion Balance N/A 0.96 0.01 3305520

Dissolved Nitrate (NO3) mg/L <0.01 0.01 3305641

Nitrate plus Nitrite (N) mg/L <0.003 0.003 3305535

Dissolved Nitrite (NO2) mg/L <0.01 0.01 3305641

Total Dissolved Solids mg/L 66 10 3305544

Misc. Inorganics

Conductivity uS/cm 130 1 3308330

pH N/A 7.74 N/A 3308329

Anions

Alkalinity (PP as CaCO3) mg/L <0.5 0.5 3308319

Alkalinity (Total as CaCO3) mg/L 38 0.5 3308319

Bicarbonate (HCO3) mg/L 47 0.5 3308319

Carbonate (CO3) mg/L <0.5 0.5 3308319

Hydroxide (OH) mg/L <0.5 0.5 3308319

Dissolved Sulphate (SO4) mg/L <1 1 3309524

Dissolved Chloride (Cl) mg/L 19 1 3309528

Nutrients

Dissolved Nitrate (N) mg/L <0.003 0.003 3307834

Dissolved Nitrite (N) mg/L <0.003 0.003 3307834

Elements

Dissolved Calcium (Ca) mg/L 10 0.3 3308711

Dissolved Iron (Fe) mg/L 0.12 0.06 3308711

Dissolved Magnesium (Mg) mg/L 3.7 0.2 3308711

Dissolved Manganese (Mn) mg/L <0.004 0.004 3308711

Dissolved Potassium (K) mg/L 1.3 0.3 3308711

Dissolved Sodium (Na) mg/L 8.7 0.5 3308711

RDL = Reportable Detection Limit
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QUANTUM ENVIRONMENTAL GROUP
Maxxam  Job  #: A938820
Report Date: 2009/08/04

GAS PLANT WASTE WATER ANALYSIS (WATER)

Maxxam ID     P 9 5 4 5 2
Sampling Date 2009/07/24
COC Number 86424
  U n i t s WWTS  R D L QC Batch

DISHCHARGE

CONVENTIONALS

Total Ammonia (N) mg/L 0.12 0.05 3311547

Demand Parameters

Total Chemical Oxygen Demand mg/L 13 ( 1 ) 5 3305734

Misc. Inorganics

pH N/A 7.73 N/A 3310443

Total Suspended Solids mg/L 7 1 3305893

Anions

Dissolved Sulphate (SO4) mg/L <1 1 3309462

Dissolved Chloride (Cl) mg/L 19 1 3309464

Physical Properties

Visible Sheen N/A No N/A 3306305

RDL = Reportable Detection Limit
( 1 )    Sample was received unpreserved.

Page 6 of 16



QUANTUM ENVIRONMENTAL GROUP
Maxxam  Job  #: A938820
Report Date: 2009/08/04

RESULTS OF CHEMICAL ANALYSES OF WATER

Maxxam ID     P 9 5 3 4 3     P 9 5 4 1 2
Sampling Date 2009/07/24 2009/07/24
COC Number 86424 86424
  U n i t s UN-NAMED ROBERTS  R D L QC Batch

POND LAKE

Demand Parameters

Biochemical Oxygen Demand mg/L <3 ( 1 ) <3 ( 1 ) 3 3322227

Misc. Inorganics

Total Suspended Solids mg/L 2 6 1 3309579

Microbiological  Param.

E.Coli DST mpn/100mL 4 <1 1 3311552

Total Coliforms DST mpn/100mL 35 ( 2 ) 1 ( 2 ) 1 3311552

Physical Properties

Visible Sheen N/A No No N/A 3306305

RDL = Reportable Detection Limit
( 1 )    Detection limit raised based on sample volume used for analysis.
( 2 )    Sample was analyzed after holding time expired.

Maxxam ID     P 9 5 4 4 5     P 9 5 4 5 2
Sampling Date 2009/07/24 2009/07/24
COC Number 86424 86424
  U n i t s WTS  R D L QC Batch WWTS  R D L QC Batch

DISCHARGE DISHCHARGE

Demand Parameters

Biochemical Oxygen Demand mg/L 3 2 3322222 8 ( 1 ) 3 3322227

Misc. Inorganics

Total Suspended Solids mg/L <1 1 3305893 N/A N/A N/A

Microbiological  Param.

E.Coli DST mpn/100mL <1 1 3307106 >2420 1 3311552

Total Coliforms DST mpn/100mL <1 1 3307106 >2420 ( 2 ) 1 3311552

Physical Properties

Visible Sheen N/A No N/A 3306305 N/A N/A N/A

N/A = Not Applicable
RDL = Reportable Detection Limit
( 1 )    Detection limit raised based on sample volume used for analysis.
( 2 )    Sample was analyzed after holding time expired.
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QUANTUM ENVIRONMENTAL GROUP
Maxxam  Job  #: A938820
Report Date: 2009/08/04

SOLVENT SCAN (WATER)

Maxxam ID     P 9 5 4 8 7     P 9 5 4 8 7
Sampling Date 2009/07/24 2009/07/24
COC Number 86424 86424
  U n i t s UNKNOWN UNKNOWN  R D L QC Batch

#2 #2
Lab-Dup

Volatiles

Benzene mg/kg <180 <180 180 3309062

2-Butanone (MEK) mg/kg <220000 <220000 220000 3309062

Carbon disulfide mg/kg 40000 61000 18000 3309062

Carbon tetrachloride mg/kg <180 <180 180 3309062

Chlorobenzene mg/kg <180 <180 180 3309062

Dichloromethane mg/kg <1800 <1800 1800 3309062

Cyclohexanone mg/kg <2200000 <2200000 2200000 3309062

Ethyl acetate mg/kg <44000 <44000 44000 3309062

Ethylbenzene mg/kg <180 <180 180 3309062

Ethyl ether mg/kg <1800 <1800 1800 3309062

4-Methyl-2-pentanone (MIBK) mg/kg <110000 <110000 110000 3309062

2-Nitropropane mg/kg <1100000 <1100000 1100000 3309062

Tetrachloroethene mg/kg <180 <180 180 3309062

Toluene mg/kg <180 <180 180 3309062

1,1,1-trichloroethane mg/kg <180 <180 180 3309062

1,1,2-trichloroethane mg/kg <180 <180 180 3309062

Trichloroethene mg/kg <180 <180 180 3309062

m & p-Xylene mg/kg <350 <350 350 3309062

o-Xylene mg/kg <180 <180 180 3309062

Surrogate Recovery (%)

4-BROMOFLUOROBENZENE (sur.) % 95 95 N/A 3309062

D4-1,2-DICHLOROETHANE (sur.) % 93 96 N/A 3309062

D8-TOLUENE (sur.) % 98 98 N/A 3309062

N/A = Not Applicable
RDL = Reportable Detection Limit
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QUANTUM ENVIRONMENTAL GROUP
Maxxam  Job  #: A938820
Report Date: 2009/08/04

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

SOLVENT SCAN (WATER) Comments

Sample     P95487-01 Solvent Scan (liquid waste, volatiles): Detection limits raised due to dilution to bring analyte within the calibrated range.

Results relate only to the items tested.
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QUANTUM ENVIRONMENTAL GROUP
Attention: GAVIN DOMITTER                
Client Project #: 
P.O. #: 
Site Reference: 

Quality Assurance Report
Maxxam Job Number: EA938820

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

3305152 SB8 Calibration Check Alkalinity (Total as CaCO3) 2009/07/27 100 % 80 - 120
BLANK Alkalinity (PP as CaCO3) 2009/07/28 <0.5 mg/L

Alkalinity (Total as CaCO3) 2009/07/28 0.8, RDL=0.5 mg/L
Bicarbonate (HCO3) 2009/07/28 0.9, RDL=0.5 mg/L
Carbonate (CO3) 2009/07/28 <0.5 mg/L
Hydroxide (OH) 2009/07/28 <0.5 mg/L

RPD Alkalinity (PP as CaCO3) 2009/07/28 NC % 20
Alkalinity (Total as CaCO3) 2009/07/28 0.8 % 20
Bicarbonate (HCO3) 2009/07/28 0.8 % 20
Carbonate (CO3) 2009/07/28 NC % 20
Hydroxide (OH) 2009/07/28 NC % 20

3305160 SB8 Calibration Check pH 2009/07/27 102 % 97 - 103
RPD pH 2009/07/28 0.9 % 5

3305161 SB8 Calibration Check Conductivity 2009/07/27 100 % 80 - 120
BLANK Conductivity 2009/07/27 <1 uS/cm
RPD Conductivity 2009/07/28 0.4 % 20

3305676 DR3 MATRIX SPIKE 4-BROMOFLUOROBENZENE (sur.) 2009/07/28 102 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/07/28 110 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/07/28 111 % 60 - 140
D8-TOLUENE (sur.) 2009/07/28 105 % 60 - 140
Benzene 2009/07/28 91 % 60 - 140
Toluene 2009/07/28 92 % 60 - 140
Ethylbenzene 2009/07/28 98 % 60 - 140
m & p-Xylene 2009/07/28 104 % 60 - 140
o-Xylene 2009/07/28 98 % 60 - 140
(C6-C10) 2009/07/28 110 % 60 - 140

SPIKE 4-BROMOFLUOROBENZENE (sur.) 2009/07/28 107 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/07/28 102 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/07/28 105 % 60 - 140
D8-TOLUENE (sur.) 2009/07/28 103 % 60 - 140
Benzene 2009/07/28 91 % 60 - 140
Toluene 2009/07/28 92 % 60 - 140
Ethylbenzene 2009/07/28 101 % 60 - 140
m & p-Xylene 2009/07/28 102 % 60 - 140
o-Xylene 2009/07/28 95 % 60 - 140
(C6-C10) 2009/07/28 100 % 80 - 120

BLANK 4-BROMOFLUOROBENZENE (sur.) 2009/07/28 105 % 60 - 140
D10-ETHYLBENZENE (sur.) 2009/07/28 105 % 30 - 130
D4-1,2-DICHLOROETHANE (sur.) 2009/07/28 111 % 60 - 140
D8-TOLUENE (sur.) 2009/07/28 101 % 60 - 140
Benzene 2009/07/28 <0.0050 mg/kg
Toluene 2009/07/28 <0.020 mg/kg
Ethylbenzene 2009/07/28 <0.010 mg/kg
Xylenes (Total) 2009/07/28 <0.040 mg/kg
m & p-Xylene 2009/07/28 <0.040 mg/kg
o-Xylene 2009/07/28 <0.020 mg/kg
F1 (C6-C10) - BTEX 2009/07/28 <12 mg/kg
(C6-C10) 2009/07/28 <12 mg/kg

RPD Benzene 2009/07/28 NC % 50
Toluene 2009/07/28 NC % 50
Ethylbenzene 2009/07/28 NC % 50
Xylenes (Total) 2009/07/28 NC % 50
m & p-Xylene 2009/07/28 NC % 50
o-Xylene 2009/07/28 NC % 50
F1 (C6-C10) - BTEX 2009/07/28 NC % 50

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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QUANTUM ENVIRONMENTAL GROUP
Attention: GAVIN DOMITTER                
Client Project #: 
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued)
Maxxam Job Number: EA938820

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

3305676 DR3 RPD (C6-C10) 2009/07/28 NC % 50
3305697 JT7 MATRIX SPIKE O-TERPHENYL (sur.) 2009/07/28 81 % 50 - 130

F2 (C10-C16 Hydrocarbons) 2009/07/28 90 % 50 - 130
F3 (C16-C34 Hydrocarbons) 2009/07/28 99 % 50 - 130
F4 (C34-C50 Hydrocarbons) 2009/07/28 107 % 50 - 130

SPIKE O-TERPHENYL (sur.) 2009/07/28 89 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/07/28 100 % 80 - 120
F3 (C16-C34 Hydrocarbons) 2009/07/28 110 % 80 - 120
F4 (C34-C50 Hydrocarbons) 2009/07/28 117 % 80 - 120

BLANK O-TERPHENYL (sur.) 2009/07/28 105 % 50 - 130
F2 (C10-C16 Hydrocarbons) 2009/07/28 <10 mg/kg
F3 (C16-C34 Hydrocarbons) 2009/07/28 <10 mg/kg
F4 (C34-C50 Hydrocarbons) 2009/07/28 <10 mg/kg

RPD F2 (C10-C16 Hydrocarbons) 2009/07/28 NC % 50
F3 (C16-C34 Hydrocarbons) 2009/07/28 7.2 % 50
F4 (C34-C50 Hydrocarbons) 2009/07/28 2.1 % 50

3305734 LF1 Calibration Check Total Chemical Oxygen Demand 2009/07/28 102 % 80 - 120
MATRIX SPIKE Total Chemical Oxygen Demand 2009/07/28 104 % 80 - 120
BLANK Total Chemical Oxygen Demand 2009/07/28 <5 mg/L
RPD Total Chemical Oxygen Demand 2009/07/28 NC % 20

3305782 JP6 BLANK Moisture 2009/07/28 <0.3 %
RPD Moisture 2009/07/28 0.9 % 20

3305893 RW3 MATRIX SPIKE Total Suspended Solids 2009/07/28 100 % 80 - 120
SPIKE Total Suspended Solids 2009/07/28 97 % 80 - 120
BLANK Total Suspended Solids 2009/07/28 <1 mg/L
RPD Total Suspended Solids 2009/07/28 0 ( 1 ) % 20

3307106 JA6 BLANK E.Coli DST 2009/07/28 <1 mpn/100mL
Total Coliforms DST 2009/07/28 <1 mpn/100mL

3307834 KM7 Calibration Check Dissolved Nitrate (N) 2009/07/28 100 % 80 - 120
Dissolved Nitrite (N) 2009/07/28 97 % 80 - 120

MATRIX SPIKE Dissolved Nitrate (N) 2009/07/28 100 % 80 - 120
Dissolved Nitrite (N) 2009/07/28 97 % 80 - 120

BLANK Dissolved Nitrate (N) 2009/07/28 0.003, RDL=0.003 mg/L
Dissolved Nitrite (N) 2009/07/28 <0.003 mg/L

RPD Dissolved Nitrate (N) 2009/07/28 0 % 20
Dissolved Nitrite (N) 2009/07/28 NC % 20

3308319 MG5 Calibration Check Alkalinity (Total as CaCO3) 2009/07/29 101 % 80 - 120
BLANK Alkalinity (PP as CaCO3) 2009/07/29 <0.5 mg/L

Alkalinity (Total as CaCO3) 2009/07/29 <0.5 mg/L
Bicarbonate (HCO3) 2009/07/29 <0.5 mg/L
Carbonate (CO3) 2009/07/29 <0.5 mg/L
Hydroxide (OH) 2009/07/29 <0.5 mg/L

RPD Alkalinity (PP as CaCO3) 2009/07/29 NC % 20
Alkalinity (Total as CaCO3) 2009/07/29 0.7 % 20
Bicarbonate (HCO3) 2009/07/29 0.7 % 20
Carbonate (CO3) 2009/07/29 NC % 20
Hydroxide (OH) 2009/07/29 NC % 20

3308329 MG5 Calibration Check pH 2009/07/29 100 % 97 - 103
RPD pH 2009/07/29 1.1 % 5

3308330 MG5 Calibration Check Conductivity 2009/07/29 101 % 80 - 120
BLANK Conductivity 2009/07/29 2, RDL=1 uS/cm
RPD Conductivity 2009/07/29 0.6 % 20

3308711 RI3 Calibration Check Dissolved Calcium (Ca) 2009/07/29 106 % 80 - 120
Dissolved Iron (Fe) 2009/07/29 94 % 80 - 120
Dissolved Magnesium (Mg) 2009/07/29 105 % 80 - 120

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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QUANTUM ENVIRONMENTAL GROUP
Attention: GAVIN DOMITTER                
Client Project #: 
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued)
Maxxam Job Number: EA938820

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

3308711 RI3 Calibration Check Dissolved Manganese (Mn) 2009/07/29 105 % 80 - 120
Dissolved Potassium (K) 2009/07/29 105 % 80 - 120
Dissolved Sodium (Na) 2009/07/29 105 % 80 - 120

MATRIX SPIKE Dissolved Calcium (Ca) 2009/07/29 91 % 80 - 120
Dissolved Iron (Fe) 2009/07/29 NC % 80 - 120
Dissolved Magnesium (Mg) 2009/07/29 84 % 80 - 120
Dissolved Manganese (Mn) 2009/07/29 90 % 80 - 120
Dissolved Potassium (K) 2009/07/29 92 % 80 - 120
Dissolved Sodium (Na) 2009/07/29 NC % 80 - 120

BLANK Dissolved Calcium (Ca) 2009/07/29 <0.3 mg/L
Dissolved Iron (Fe) 2009/07/29 <0.06 mg/L
Dissolved Magnesium (Mg) 2009/07/29 <0.2 mg/L
Dissolved Manganese (Mn) 2009/07/29 <0.004 mg/L
Dissolved Potassium (K) 2009/07/29 <0.3 mg/L
Dissolved Sodium (Na) 2009/07/29 <0.5 mg/L

RPD Dissolved Calcium (Ca) 2009/07/29 0.4 % 20
Dissolved Iron (Fe) 2009/07/29 0.2 % 20
Dissolved Magnesium (Mg) 2009/07/29 0.8 % 20
Dissolved Manganese (Mn) 2009/07/29 0.6 % 20
Dissolved Potassium (K) 2009/07/29 3.3 % 20
Dissolved Sodium (Na) 2009/07/29 1.3 ( 2 ) % 20

3309062 WW1 SPIKE 4-BROMOFLUOROBENZENE (sur.) 2009/07/28 95 % 74 - 121
D4-1,2-DICHLOROETHANE (sur.) 2009/07/28 90 % 70 - 121
D8-TOLUENE (sur.) 2009/07/28 99 % 80 - 117
Benzene 2009/07/28 99 % 70 - 130
2-Butanone (MEK) 2009/07/28 71 % 70 - 130
Carbon disulfide 2009/07/28 115 % 70 - 130
Carbon tetrachloride 2009/07/28 82 % 70 - 130
Chlorobenzene 2009/07/28 96 % 70 - 130
Dichloromethane 2009/07/28 93 % 70 - 130
Cyclohexanone 2009/07/28 71 % 70 - 130
Ethyl acetate 2009/07/28 70 % 70 - 130
Ethylbenzene 2009/07/28 103 % 70 - 130
Ethyl ether 2009/07/28 102 % 70 - 130
4-Methyl-2-pentanone (MIBK) 2009/07/28 82 % 70 - 130
2-Nitropropane 2009/07/28 82 % 70 - 130
Tetrachloroethene 2009/07/28 94 % 70 - 130
Toluene 2009/07/28 98 % 70 - 130
1,1,1-trichloroethane 2009/07/28 87 % 70 - 130
1,1,2-trichloroethane 2009/07/28 74 % 70 - 130
Trichloroethene 2009/07/28 93 % 70 - 130
m & p-Xylene 2009/07/28 112 % 70 - 130
o-Xylene 2009/07/28 104 % 70 - 130

BLANK 4-BROMOFLUOROBENZENE (sur.) 2009/07/29 95 % 74 - 121
D4-1,2-DICHLOROETHANE (sur.) 2009/07/29 89 % 70 - 121
D8-TOLUENE (sur.) 2009/07/29 97 % 80 - 117
Benzene 2009/07/29 <0.00040 mg/kg
2-Butanone (MEK) 2009/07/29 <0.050 mg/kg
Carbon disulfide 2009/07/29 <0.0040 mg/kg
Carbon tetrachloride 2009/07/29 <0.00040 mg/kg
Chlorobenzene 2009/07/29 <0.00040 mg/kg
Dichloromethane 2009/07/29 <0.0040 mg/kg
Cyclohexanone 2009/07/29 <0.50 mg/kg
Ethyl acetate 2009/07/29 <0.010 mg/kg
Ethylbenzene 2009/07/29 <0.00040 mg/kg

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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QUANTUM ENVIRONMENTAL GROUP
Attention: GAVIN DOMITTER                
Client Project #: 
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued)
Maxxam Job Number: EA938820

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

3309062 WW1 BLANK Ethyl ether 2009/07/29 <0.00040 mg/kg
4-Methyl-2-pentanone (MIBK) 2009/07/29 <0.025 mg/kg
2-Nitropropane 2009/07/29 <0.25 mg/kg
Tetrachloroethene 2009/07/29 <0.00040 mg/kg
Toluene 2009/07/29 <0.00040 mg/kg
1,1,1-trichloroethane 2009/07/29 <0.00040 mg/kg
1,1,2-trichloroethane 2009/07/29 <0.00040 mg/kg
Trichloroethene 2009/07/29 <0.00040 mg/kg
m & p-Xylene 2009/07/29 <0.00080 mg/kg
o-Xylene 2009/07/29 <0.00040 mg/kg

RPD [ P 9 5 4 8 7 - 0 1 ] Benzene 2009/07/29 NC % 40
2-Butanone (MEK) 2009/07/29 NC % 40
Carbon disulfide 2009/07/29 NC % 40
Carbon tetrachloride 2009/07/29 NC % 40
Chlorobenzene 2009/07/29 NC % 40
Dichloromethane 2009/07/29 NC % 40
Cyclohexanone 2009/07/29 NC % 40
Ethyl acetate 2009/07/29 NC % 40
Ethylbenzene 2009/07/29 NC % 40
Ethyl ether 2009/07/29 NC % 40
4-Methyl-2-pentanone (MIBK) 2009/07/29 NC % 40
2-Nitropropane 2009/07/29 NC % 40
Tetrachloroethene 2009/07/29 NC % 40
Toluene 2009/07/29 NC % 40
1,1,1-trichloroethane 2009/07/29 NC % 40
1,1,2-trichloroethane 2009/07/29 NC % 40
Trichloroethene 2009/07/29 NC % 40
m & p-Xylene 2009/07/29 NC % 40
o-Xylene 2009/07/29 NC % 40

3309462 MKA MATRIX SPIKE Dissolved Sulphate (SO4) 2009/07/29 NC % 80 - 120
SPIKE Dissolved Sulphate (SO4) 2009/07/29 102 % 80 - 120
BLANK Dissolved Sulphate (SO4) 2009/07/29 <1 mg/L
RPD Dissolved Sulphate (SO4) 2009/07/29 5.0 ( 2 ) % 20

3309464 MKA MATRIX SPIKE Dissolved Chloride (Cl) 2009/07/29 106 % 80 - 120
SPIKE Dissolved Chloride (Cl) 2009/07/29 103 % 80 - 120
BLANK Dissolved Chloride (Cl) 2009/07/29 <1 mg/L
RPD Dissolved Chloride (Cl) 2009/07/29 1 % 20

3309524 MKA MATRIX SPIKE Dissolved Sulphate (SO4) 2009/07/29 N/C % 80 - 120
SPIKE Dissolved Sulphate (SO4) 2009/07/29 104 % 80 - 120
BLANK Dissolved Sulphate (SO4) 2009/07/29 <1 mg/L
RPD Dissolved Sulphate (SO4) 2009/07/29 0.2 ( 2 ) % 20

3309528 MKA MATRIX SPIKE Dissolved Chloride (Cl) 2009/07/29 107 % 80 - 120
SPIKE Dissolved Chloride (Cl) 2009/07/29 102 % 80 - 120
BLANK Dissolved Chloride (Cl) 2009/07/29 <1 mg/L
RPD Dissolved Chloride (Cl) 2009/07/29 0.3 % 20

3309578 JQ Calibration Check Dissolved Nitrate (N) 2009/07/29 100 % 80 - 120
Dissolved Nitrite (N) 2009/07/29 97 % 80 - 120

MATRIX SPIKE Dissolved Nitrate (N) 2009/07/29 101 % 80 - 120
Dissolved Nitrite (N) 2009/07/29 98 % 80 - 120

BLANK Dissolved Nitrate (N) 2009/07/29 <0.003 mg/L
Dissolved Nitrite (N) 2009/07/29 <0.003 mg/L

RPD Dissolved Nitrate (N) 2009/07/29 1 % 20
Dissolved Nitrite (N) 2009/07/29 NC % 20

3309579 RW3 MATRIX SPIKE Total Suspended Solids 2009/07/29 100 % 80 - 120
SPIKE Total Suspended Solids 2009/07/29 97 % 80 - 120

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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QUANTUM ENVIRONMENTAL GROUP
Attention: GAVIN DOMITTER                
Client Project #: 
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued)
Maxxam Job Number: EA938820

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

3309579 RW3 BLANK Total Suspended Solids 2009/07/29 <1 mg/L
RPD Total Suspended Solids 2009/07/29 NC ( 1 ) % 20

3310365 AR6 SPIKE F4SG (Heavy Hydrocarbons-Grav.) 2009/07/29 106 % 70 - 130
BLANK F4SG (Heavy Hydrocarbons-Grav.) 2009/07/29 <500 mg/kg
RPD F4SG (Heavy Hydrocarbons-Grav.) 2009/07/29 20.6 % 50

3310443 SB8 Calibration Check pH 2009/07/29 101 % 97 - 103
RPD pH 2009/07/29 0.7 % 5

3311547 KB9 MATRIX SPIKE Total Ammonia (N) 2009/07/29 93 % 80 - 120
SPIKE Total Ammonia (N) 2009/07/29 107 % 86 - 110
BLANK Total Ammonia (N) 2009/07/29 <0.05 mg/L
RPD Total Ammonia (N) 2009/07/29 NC % 20

3311552 JA6 BLANK E.Coli DST 2009/07/29 <1 mpn/100mL
Total Coliforms DST 2009/07/29 <1 mpn/100mL

3322222 HW Calibration Check Biochemical Oxygen Demand 2009/08/01 95 % 81 - 119
BLANK Biochemical Oxygen Demand 2009/08/01 <2 mg/L

3322227 HW Calibration Check Biochemical Oxygen Demand 2009/08/02 98 % 81 - 119
BLANK Biochemical Oxygen Demand 2009/08/02 <2 mg/L

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
Calibration Check:  A calibration standard analyzed at different times to evaluate on-going calibration accuracy.
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.
( 1 )    Detection limit raised based on sample volume used for analysis.
( 2 )    Detection limits raised due to dilution to bring analyte within the calibrated range.
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Validation Signature Page

Maxxam  Job  #: A938820

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

DIANE ZACHARKIW, Scientific Specialist                             

HUA WO,                                                    

JAY ABBOTT, Bioassay Supervisor                                

ORLA JORGENSEN, Organics Supervisor                               

PETER CHOW, Senior Analyst                                     

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

Page 15 of 16



Page 16 of 16



Your Project #: 34807 ROBERTS BAY             
Your C.O.C. #: 67076

Attention: HENRY WONG
SENES CONSULTANTS LIMITED
RICHMOND HILL
121 GRANTON DRIVE, UNIT 12
Vancouver, ON
CANADA          L4B 3N4

Report Date: 2009/07/27

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A938567
Received: 2009/07/24, 14:00

Sample Matrix: Water
# Samples Received: 1

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Alkalinity (pp, total), CO3,HCO3,OH 1 N/A 2009/07/26 EENVSOP-00054 SM 2320-B            
Cadmium - low level CCME (Total) 1 2009/07/25 2009/07/26 CAL SOP-00191 EPA SW-846 6020A     
Chloride (IC) 1 N/A 2009/07/27 EENVSOP-00055 SM 4110-B            
Conductivity 1 N/A 2009/07/26 EENVSOP-00054 SM 2510-B            
Hardness 1 N/A 2009/07/27 CAL WI-00053 AEMM, Method 423    
Elements by ICP - Dissolved 1 N/A 2009/07/27 CAL SOP-00192 EPA SW846 6010B      
Elements by ICP - Total 1 2009/07/26 2009/07/27 CAL SOP-00192 EPA SW846 6010B      
Elements by ICPMS - Total 1 2009/07/26 2009/07/26 CAL SOP-00191 EPA SW-846 6020A     
Ion Balance 1 N/A 2009/07/27 CAL WI-00053 SM 1030E             
Sum of cations, anions 1 N/A 2009/07/27                     
Nitrate and Nitrite 1 N/A 2009/07/27                     
Nitrate + Nitrite-N (calculated) 1 N/A 2009/07/27                     
Nitrogen, (Nitrite, Nitrate) by IC 1 N/A 2009/07/26 CAL SOP-00060 SM 4110-B            
pH (Alkalinity titrator) 1 N/A 2009/07/26 EENVSOP-00054 SM 4500-H+B          
Sulphate (SO4) 1 N/A 2009/07/27 EENVSOP-00055 SM 4110-B            
Total Dissolved Solids (Calculated) 1 N/A 2009/07/27 SM 1030E             

Encryption Key

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

BONNIE PULLISHY,
Email:  bonnie.pullishy@maxxamanalytics.com
Phone# (780) 577-7100

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

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

Total cover pages: 1
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A938567 Client Project #: 34807 ROBERTS BAY
Report Date: 2009/07/27

Sampler Initials: HW

RCAP - PARTIAL ROUTINE (WATER)

Maxxam ID     P 9 3 5 7 3
Sampling Date 2009/07/23
COC Number 67076
  U n i t s TP09-1  R D L QC Batch

Calculated Parameters

Anion Sum meq/L 2.8 N/A 3301767

Cation Sum meq/L 2.8 N/A 3301767

Hardness (CaCO3) mg/L 120 0.5 3301765

Ion Balance N/A 0.99 0.01 3301766

Dissolved Nitrate (NO3) mg/L ND 0.01 3301768

Nitrate plus Nitrite (N) mg/L ND 0.003 3301769

Dissolved Nitrite (NO2) mg/L ND 0.01 3301768

Total Dissolved Solids mg/L 150 10 3301770

Misc. Inorganics

Conductivity uS/cm 280 1 3301936

pH N/A 8.21 N/A 3301935

Anions

Alkalinity (PP as CaCO3) mg/L ND 0.5 3301933

Alkalinity (Total as CaCO3) mg/L 99 0.5 3301933

Bicarbonate (HCO3) mg/L 120 0.5 3301933

Carbonate (CO3) mg/L ND 0.5 3301933

Hydroxide (OH) mg/L ND 0.5 3301933

Nutrients

Dissolved Nitrate (N) mg/L ND 0.003 3301963

Dissolved Nitrite (N) mg/L ND 0.003 3301963

Elements

Dissolved Calcium (Ca) mg/L 36 0.3 3302037

Dissolved Iron (Fe) mg/L ND 0.06 3302037

Dissolved Magnesium (Mg) mg/L 8.1 0.2 3302037

Dissolved Manganese (Mn) mg/L 0.004 0.004 3302037

Dissolved Potassium (K) mg/L 2.8 0.3 3302037

Dissolved Sodium (Na) mg/L 6.6 0.5 3302037

ND = Not detected
RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A938567 Client Project #: 34807 ROBERTS BAY
Report Date: 2009/07/27

Sampler Initials: HW

REGULATED METALS (CCME/AT1) - TOTAL

Maxxam ID     P 9 3 5 7 3
Sampling Date 2009/07/23
COC Number 67076
  U n i t s TP09-1  R D L QC Batch

Low Level Elements

Total Cadmium (Cd) ug/L 0.062 0.005 3301763

Elements

Total Aluminum (Al) mg/L 0.11 0.001 3301995

Total Antimony (Sb) mg/L 0.0054 0.0002 3301995

Total Arsenic (As) mg/L 0.016 0.0002 3301995

Total Barium (Ba) mg/L 0.10 0.01 3302074

Total Beryllium (Be) mg/L ND 0.001 3301995

Total Boron (B) mg/L 0.02 0.02 3302074

Total Calcium (Ca) mg/L 37 0.3 3302074

Total Chromium (Cr) mg/L ND 0.001 3301995

Total Cobalt (Co) mg/L ND 0.0003 3301995

Total Copper (Cu) mg/L 0.0038 0.0002 3301995

Total Iron (Fe) mg/L 0.14 0.06 3302074

Total Lead (Pb) mg/L 0.0035 0.0002 3301995

Total Lithium (Li) mg/L ND 0.02 3302074

Total Magnesium (Mg) mg/L 8.3 0.2 3302074

Total Manganese (Mn) mg/L 0.009 0.004 3302074

Total Molybdenum (Mo) mg/L 0.013 0.0002 3301995

Total Nickel (Ni) mg/L 0.0025 0.0005 3301995

Total Phosphorus (P) mg/L ND 0.1 3302074

Total Potassium (K) mg/L 2.8 0.3 3302074

Total Selenium (Se) mg/L ND 0.0002 3301995

Total Silicon (Si) mg/L 0.3 0.1 3302074

Total Silver (Ag) mg/L 0.0001 0.0001 3301995

Total Sodium (Na) mg/L 6.2 0.5 3302074

Total Strontium (Sr) mg/L 0.06 0.02 3302074

Total Sulphur (S) mg/L 11 0.2 3302074

Total Thallium (Tl) mg/L ND 0.0002 3301995

Total Tin (Sn) mg/L ND 0.001 3301995

Total Titanium (Ti) mg/L 0.002 0.001 3301995

Total Uranium (U) mg/L 0.0046 0.0001 3301995

Total Vanadium (V) mg/L ND 0.001 3301995

ND = Not detected
RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A938567 Client Project #: 34807 ROBERTS BAY
Report Date: 2009/07/27

Sampler Initials: HW

REGULATED METALS (CCME/AT1) - TOTAL

Maxxam ID     P 9 3 5 7 3
Sampling Date 2009/07/23
COC Number 67076
  U n i t s TP09-1  R D L QC Batch

Total Zinc (Zn) mg/L 0.005 0.003 3301995

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A938567 Client Project #: 34807 ROBERTS BAY
Report Date: 2009/07/27

Sampler Initials: HW

RESULTS OF CHEMICAL ANALYSES OF WATER

Maxxam ID     P 9 3 5 7 3
Sampling Date 2009/07/23
COC Number 67076
  U n i t s TP09-1  R D L QC Batch

Anions

Dissolved Chloride (Cl) mg/L 6.8 0.5 3304004

Dissolved Sulphate (SO4) mg/L 33 ( 1 ) 0.5 3304005

RDL = Reportable Detection Limit
( 1 )    Matrix spike non calculable due to high concentration of
original analyte.
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: A938567 Client Project #: 34807 ROBERTS BAY
Report Date: 2009/07/27

Sampler Initials: HW

General Comments

Results relate only to the items tested.
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SENES CONSULTANTS LIMITED
Attention: HENRY WONG                     
Client Project #: 34807 ROBERTS BAY
P.O. #: 
Site Reference: 

Quality Assurance Report
Maxxam Job Number: EA938567

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

3301933 MG5 Calibration Check Alkalinity (Total as CaCO3) 2009/07/26 100 % 80 - 120
BLANK Alkalinity (PP as CaCO3) 2009/07/26 ND, RDL=0.5 mg/L

Alkalinity (Total as CaCO3) 2009/07/26 0.5, RDL=0.5 mg/L
Bicarbonate (HCO3) 2009/07/26 0.6, RDL=0.5 mg/L
Carbonate (CO3) 2009/07/26 ND, RDL=0.5 mg/L
Hydroxide (OH) 2009/07/26 ND, RDL=0.5 mg/L

RPD Alkalinity (PP as CaCO3) 2009/07/26 NC % 20
Alkalinity (Total as CaCO3) 2009/07/26 0.9 % 20
Bicarbonate (HCO3) 2009/07/26 0.9 % 20
Carbonate (CO3) 2009/07/26 NC % 20
Hydroxide (OH) 2009/07/26 NC % 20

3301935 MG5 Calibration Check pH 2009/07/26 101 % 97 - 103
RPD pH 2009/07/26 0.007 % 5

3301936 MG5 Calibration Check Conductivity 2009/07/26 102 % 80 - 120
BLANK Conductivity 2009/07/26 1, RDL=1 uS/cm
RPD Conductivity 2009/07/26 0 % 20

3301963 KM7 Calibration Check Dissolved Nitrate (N) 2009/07/26 99 % 80 - 120
Dissolved Nitrite (N) 2009/07/26 96 % 80 - 120

MATRIX SPIKE Dissolved Nitrate (N) 2009/07/26 103 % 80 - 120
Dissolved Nitrite (N) 2009/07/26 100 % 80 - 120

BLANK Dissolved Nitrate (N) 2009/07/26 0.003, RDL=0.003 mg/L
Dissolved Nitrite (N) 2009/07/26 ND, RDL=0.003 mg/L

RPD Dissolved Nitrate (N) 2009/07/26 NC % 20
Dissolved Nitrite (N) 2009/07/26 NC % 20

3301995 EO1 Calibration Check Total Aluminum (Al) 2009/07/26 89 % 80 - 120
Total Antimony (Sb) 2009/07/26 84 % 80 - 120
Total Arsenic (As) 2009/07/26 88 % 80 - 120
Total Beryllium (Be) 2009/07/26 87 % 80 - 120
Total Chromium (Cr) 2009/07/26 84 % 80 - 120
Total Cobalt (Co) 2009/07/26 83 % 80 - 120
Total Copper (Cu) 2009/07/26 82 % 80 - 120
Total Lead (Pb) 2009/07/26 86 % 80 - 120
Total Molybdenum (Mo) 2009/07/26 91 % 80 - 120
Total Nickel (Ni) 2009/07/26 81 % 80 - 120
Total Selenium (Se) 2009/07/26 87 % 80 - 120
Total Silver (Ag) 2009/07/26 89 % 80 - 120
Total Thallium (Tl) 2009/07/26 86 % 80 - 120
Total Tin (Sn) 2009/07/26 91 % 80 - 120
Total Titanium (Ti) 2009/07/26 85 % 80 - 120
Total Uranium (U) 2009/07/26 89 % 80 - 120
Total Vanadium (V) 2009/07/26 87 % 80 - 120
Total Zinc (Zn) 2009/07/26 83 % 80 - 120

MATRIX SPIKE Total Aluminum (Al) 2009/07/26 NC % 80 - 120
Total Antimony (Sb) 2009/07/26 105 % 80 - 120
Total Arsenic (As) 2009/07/26 91 % 80 - 120
Total Beryllium (Be) 2009/07/26 86 % 80 - 120
Total Chromium (Cr) 2009/07/26 89 % 80 - 120
Total Cobalt (Co) 2009/07/26 91 % 80 - 120
Total Copper (Cu) 2009/07/26 82 % 80 - 120
Total Lead (Pb) 2009/07/26 95 % 80 - 120
Total Molybdenum (Mo) 2009/07/26 109 % 80 - 120
Total Nickel (Ni) 2009/07/26 87 % 80 - 120
Total Selenium (Se) 2009/07/26 88 % 80 - 120
Total Silver (Ag) 2009/07/26 99 % 80 - 120
Total Thallium (Tl) 2009/07/26 95 % 80 - 120

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Attention: HENRY WONG                     
Client Project #: 34807 ROBERTS BAY
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued)
Maxxam Job Number: EA938567

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

3301995 EO1 MATRIX SPIKE Total Tin (Sn) 2009/07/26 82 % 80 - 120
Total Titanium (Ti) 2009/07/26 NC % 80 - 120
Total Uranium (U) 2009/07/26 99 % 80 - 120
Total Vanadium (V) 2009/07/26 100 % 80 - 120
Total Zinc (Zn) 2009/07/26 84 % 80 - 120

BLANK Total Aluminum (Al) 2009/07/26 ND, RDL=0.001 mg/L
Total Antimony (Sb) 2009/07/26 ND, RDL=0.0002 mg/L
Total Arsenic (As) 2009/07/26 ND, RDL=0.0002 mg/L
Total Beryllium (Be) 2009/07/26 ND, RDL=0.001 mg/L
Total Chromium (Cr) 2009/07/26 ND, RDL=0.001 mg/L
Total Cobalt (Co) 2009/07/26 ND, RDL=0.0003 mg/L
Total Copper (Cu) 2009/07/26 0.0002, RDL=0.0002 mg/L
Total Lead (Pb) 2009/07/26 ND, RDL=0.0002 mg/L
Total Molybdenum (Mo) 2009/07/26 ND, RDL=0.0002 mg/L
Total Nickel (Ni) 2009/07/26 ND, RDL=0.0005 mg/L
Total Selenium (Se) 2009/07/26 ND, RDL=0.0002 mg/L
Total Silver (Ag) 2009/07/26 ND, RDL=0.0001 mg/L
Total Thallium (Tl) 2009/07/26 ND, RDL=0.0002 mg/L
Total Tin (Sn) 2009/07/26 ND, RDL=0.001 mg/L
Total Titanium (Ti) 2009/07/26 ND, RDL=0.001 mg/L
Total Uranium (U) 2009/07/26 ND, RDL=0.0001 mg/L
Total Vanadium (V) 2009/07/26 ND, RDL=0.001 mg/L
Total Zinc (Zn) 2009/07/26 ND, RDL=0.003 mg/L

RPD Total Aluminum (Al) 2009/07/26 12.0 ( 1 ) % 20
Total Antimony (Sb) 2009/07/26 NC % 20
Total Arsenic (As) 2009/07/26 4.4 % 20
Total Beryllium (Be) 2009/07/26 NC % 20
Total Chromium (Cr) 2009/07/26 NC % 20
Total Cobalt (Co) 2009/07/26 NC % 20
Total Copper (Cu) 2009/07/26 0.1 % 20
Total Lead (Pb) 2009/07/26 1.3 % 20
Total Molybdenum (Mo) 2009/07/26 10.1 % 20
Total Nickel (Ni) 2009/07/26 0.4 % 20
Total Selenium (Se) 2009/07/26 NC % 20
Total Silver (Ag) 2009/07/26 NC % 20
Total Thallium (Tl) 2009/07/26 NC % 20
Total Tin (Sn) 2009/07/26 NC % 20
Total Titanium (Ti) 2009/07/26 5.4 % 20
Total Uranium (U) 2009/07/26 0.7 % 20
Total Vanadium (V) 2009/07/26 NC % 20
Total Zinc (Zn) 2009/07/26 NC % 20

3302037 SG8 Calibration Check Dissolved Calcium (Ca) 2009/07/26 101 % 80 - 120
Dissolved Iron (Fe) 2009/07/26 91 % 80 - 120
Dissolved Magnesium (Mg) 2009/07/26 98 % 80 - 120
Dissolved Manganese (Mn) 2009/07/26 99 % 80 - 120
Dissolved Potassium (K) 2009/07/26 98 % 80 - 120
Dissolved Sodium (Na) 2009/07/26 98 % 80 - 120

MATRIX SPIKE Dissolved Calcium (Ca) 2009/07/26 NC % 80 - 120
Dissolved Iron (Fe) 2009/07/26 89 % 80 - 120
Dissolved Magnesium (Mg) 2009/07/26 NC % 80 - 120
Dissolved Manganese (Mn) 2009/07/26 91 % 80 - 120
Dissolved Potassium (K) 2009/07/26 99 % 80 - 120
Dissolved Sodium (Na) 2009/07/26 97 % 80 - 120

BLANK Dissolved Calcium (Ca) 2009/07/26 ND, RDL=0.3 mg/L
Dissolved Iron (Fe) 2009/07/26 ND, RDL=0.06 mg/L

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Attention: HENRY WONG                     
Client Project #: 34807 ROBERTS BAY
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued)
Maxxam Job Number: EA938567

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

3302037 SG8 BLANK Dissolved Magnesium (Mg) 2009/07/26 ND, RDL=0.2 mg/L
Dissolved Manganese (Mn) 2009/07/26 ND, RDL=0.004 mg/L
Dissolved Potassium (K) 2009/07/26 ND, RDL=0.3 mg/L
Dissolved Sodium (Na) 2009/07/26 ND, RDL=0.5 mg/L

RPD Dissolved Calcium (Ca) 2009/07/26 1.2 % 20
Dissolved Magnesium (Mg) 2009/07/26 0.7 % 20
Dissolved Potassium (K) 2009/07/26 0.3 % 20
Dissolved Sodium (Na) 2009/07/26 0.5 % 20

3302074 SG8 Calibration Check Total Barium (Ba) 2009/07/27 104 % 80 - 120
Total Boron (B) 2009/07/27 105 % 80 - 120
Total Calcium (Ca) 2009/07/27 101 % 80 - 120
Total Iron (Fe) 2009/07/27 106 % 80 - 120
Total Lithium (Li) 2009/07/27 104 % 80 - 120
Total Magnesium (Mg) 2009/07/27 102 % 80 - 120
Total Manganese (Mn) 2009/07/27 102 % 80 - 120
Total Phosphorus (P) 2009/07/27 108 % 80 - 120
Total Potassium (K) 2009/07/27 102 % 80 - 120
Total Silicon (Si) 2009/07/27 106 % 80 - 120
Total Sodium (Na) 2009/07/27 102 % 80 - 120
Total Strontium (Sr) 2009/07/27 104 % 80 - 120

MATRIX SPIKE Total Barium (Ba) 2009/07/27 106 % 80 - 120
Total Boron (B) 2009/07/27 108 % 80 - 120
Total Calcium (Ca) 2009/07/27 NC % 80 - 120
Total Iron (Fe) 2009/07/27 NC % 80 - 120
Total Lithium (Li) 2009/07/27 105 % 80 - 120
Total Magnesium (Mg) 2009/07/27 104 % 80 - 120
Total Manganese (Mn) 2009/07/27 105 % 80 - 120
Total Phosphorus (P) 2009/07/27 112 % 80 - 120
Total Potassium (K) 2009/07/27 107 % 80 - 120
Total Sodium (Na) 2009/07/27 NC % 80 - 120
Total Strontium (Sr) 2009/07/27 105 % 80 - 120

SPIKE Total Sulphur (S) 2009/07/27 101 % 80 - 120
BLANK Total Barium (Ba) 2009/07/27 ND, RDL=0.01 mg/L

Total Boron (B) 2009/07/27 ND, RDL=0.02 mg/L
Total Calcium (Ca) 2009/07/27 ND, RDL=0.3 mg/L
Total Iron (Fe) 2009/07/27 ND, RDL=0.06 mg/L
Total Lithium (Li) 2009/07/27 ND, RDL=0.02 mg/L
Total Magnesium (Mg) 2009/07/27 ND, RDL=0.2 mg/L
Total Manganese (Mn) 2009/07/27 ND, RDL=0.004 mg/L
Total Phosphorus (P) 2009/07/27 ND, RDL=0.1 mg/L
Total Potassium (K) 2009/07/27 ND, RDL=0.3 mg/L
Total Silicon (Si) 2009/07/27 ND, RDL=0.1 mg/L
Total Sodium (Na) 2009/07/27 ND, RDL=0.5 mg/L
Total Strontium (Sr) 2009/07/27 ND, RDL=0.02 mg/L
Total Sulphur (S) 2009/07/27 ND, RDL=0.2 mg/L

RPD Total Barium (Ba) 2009/07/27 1.2 % 20
Total Boron (B) 2009/07/27 5.6 % 20
Total Calcium (Ca) 2009/07/27 0.2 % 20
Total Iron (Fe) 2009/07/27 1 % 20
Total Lithium (Li) 2009/07/27 NC % 20
Total Magnesium (Mg) 2009/07/27 0.002 % 20
Total Manganese (Mn) 2009/07/27 1.0 % 20
Total Phosphorus (P) 2009/07/27 NC % 20
Total Potassium (K) 2009/07/27 1.2 % 20
Total Silicon (Si) 2009/07/27 1.6 % 20

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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SENES CONSULTANTS LIMITED
Attention: HENRY WONG                     
Client Project #: 34807 ROBERTS BAY
P.O. #: 
Site Reference: 

Quality Assurance Report (Continued)
Maxxam Job Number: EA938567

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

3302074 SG8 RPD Total Sodium (Na) 2009/07/27 1.3 % 20
Total Strontium (Sr) 2009/07/27 0.9 % 20
Total Sulphur (S) 2009/07/27 0.4 % 20

3304004 KM7 Calibration Check Dissolved Chloride (Cl) 2009/07/27 97 % 80 - 120
MATRIX SPIKE
[P93573-01] Dissolved Chloride (Cl) 2009/07/27 101 % 80 - 120
BLANK Dissolved Chloride (Cl) 2009/07/27 ND, RDL=0.5 mg/L
RPD [ P 9 3 5 7 3 - 0 1 ] Dissolved Chloride (Cl) 2009/07/27 4.6 % 20

3304005 KM7 Calibration Check Dissolved Sulphate (SO4) 2009/07/27 99 % 80 - 120
MATRIX SPIKE
[P93573-01] Dissolved Sulphate (SO4) 2009/07/27 NC % 80 - 120
BLANK Dissolved Sulphate (SO4) 2009/07/27 ND, RDL=0.5 mg/L
RPD [ P 9 3 5 7 3 - 0 1 ] Dissolved Sulphate (SO4) 2009/07/27 5.0 % 20

ND = Not detected
NC = Non-calculable
RPD = Relative Percent Difference
( 1 )    Detection limits raised due to dilution to bring analyte within the calibrated range.

Maxxam Analytics International Corporation o/a Maxxam Analytics  Edmonton: 9331 - 48th Street T6B 2R4 Telephone(780)577-7100 FAX(780)450-4187
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Validation Signature Page

Maxxam  Job  #: A938567

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

DINA TLEUGABULOVA, Ph.D., Project Manager                                    

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of
ISO/IEC 17025:2005(E), signing the reports.   SCC and CALA have approved this reporting process and electronic report format.  
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SRK Consulting (Canada) Inc. Daily report 25 Sept 08, 2:32 PM, Mar. 7, 11  

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date:   

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel:  Lawrence Borowski; Ron Bosel –Quantum Murray 
 
WEATHER 
Temperature (°C) -2C at 5:00pm Maximum:  -1C at 7:00 am  Average  -1.5 C 

Wind Chill  -11C Wind Speed   52-58 kph with gusts 
between 67 and 76 kph  

Barometric Pressure 100.4 to 100.8    Tendency  rising 
Relative Humidity  96% Precipitation (mm)  1.4 mm (yesterday) 
Conditions  Blizzard in am; blowing snow in pm. Winds abating by late afternoon 
   
  
 
WORK IN PROGRESS 
 
Helicopter did not leave Yellowknife today. It is expected that the helicopter should be here early 
tomorrow afternoon. 
It is anticipated that the helicopter will be used to take the captain from the barge at Newmont to 
scout out a landing point as early as tomorrow afternoon. 
However, all the equipment is not on this barge. There is a second barge that was last reported 
somewhere off Victoria Island. If this barge stopped during the storm it may still be 2 or 3 days 
away. If it continued through the storm it may arrive on Saturday. Rom Bosel was attempting to 
get the location of this barge, but didn’t report back. 
The absolute  earliest that the crew will go to the site will be Saturday, Sept 27th. Realistically, 
Sept 28th is the target date. 
Lawrence 
 

  
 
  

 



 
  
 
 

SRK Consulting (Canada) Inc. Daily report 26 Sept 08, 2:32 PM, Mar. 7, 11  

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date:  September 26, 2008 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel:  Lawrence Borowski; Ron Bosel Quantum Murray 
 
WEATHER 
Temperature (°C) -5C Minimum Maximum:   -4C Average  -4.5C 

Wind Chill  -11 am ; -8 pm Wind Speed   NNE 30kph am 
NNE 11 kph pm  

Barometric Pressure    102.1 Tendency  Rising 
Relative Humidity  89% Precipitation (mm) 1.7 mm (yesterday)  
Conditions Cloudy, windy, light snow in am. Cloudy, freezing drizzle at 6:00 pm  
   
  
 
WORK IN PROGRESS 

 
- Helicopter departed Yellowknife at 10:00 am. Arrived Cambridge Bay at 5:00 pm. 
 
- Still unable to contact the second barge. It is understood that barges change tugs at 

Johannson Bay. The name of the new tug is unknown. It is not known if it stopped during 
the storm or kept going. This would make a difference of a few days to its arrival time. 

 
- NTCL are not returning calls. 
 
- Representative from Newmont Mine advises that they were instructed by NTCL to store 

the equipment over winter!!!! 
 
- It is still unknown whether the equipment needs to be offloaded and reloaded on a 

shallow draft barge. 
 
- Quantum Murray plans a trip to Newmont tomorrow, to determine what equipment had 

arrived there, and whether it needs to be reloaded. They also plan to take the captain to 
Ida Bay and determine the best landing site. Currently there is no plan to move the crew 
to the site tomorrow. 

 
- I have asked to be included in the trip. However, Great Slave Helicopters plans to 

position fuel at the site on this trip. Depending on weight restrictions I may be bumped! 
 

  
 
  

 
 
  

 



 
  
 
 

SRK Consulting (Canada) Inc. Daily report 27 Sept 08, 2:33 PM, Mar. 7, 11  

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date:  27 September 2008 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel:  Lawrence Borowski; Ron Bosel-Quantum Murray 
 
WEATHER 
Temperature (°C)  Low-6C at 7:00 am Maximum: -4 C at 2:00 pm   Average  -5C 
Wind Chill  -8C Wind Speed    S 8kph 
Barometric Pressure    102.1 Tendency Falling  
Relative Humidity  96% Precipitation (mm) Trace  
Conditions  Cloudy, light freezing rain. Some clearing in afternoon. Cloudy  by 6:00 pm 
   
  
 
WORK IN PROGRESS 
 
- Second barge has been located. It is at Newmont Mine 
 
- Helicopter trip to the site was cancelled due to freezing rain. 
 
- Tomorrow’s plan it to move fuel, survey equipment and tools to the site. Boat captain to be 

taken to Ida bay to determine landing spot. Determination will be made if equipment needs to 
be reloaded and to check progress of unloading at Newmont Mine. A determination will be 
made when the barges will reach Ida Bay. 

 
-  Current forecast is a front moving in around midnight, snow tomorrow and temperatures of       

-9C 
  

 



 
  
 
 

SRK Consulting (Canada) Inc. Daily report 28 Sept 08, 2:31 PM, Mar. 7, 11  

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date:   September 28, 2008 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel:  Lawrence Borowski; Ron Bosel-Quantum Murray 
 
WEATHER 
Temperature (°C)  Low -7C at 7:00 am Maximum: -4C at 4:30 pm   Average : -5.5C 

Wind Chill  -12 C Wind Speed   ENE 11 kph to ENE 26 
kph  

Barometric Pressure    102.1 kpa Tendency  Rising during the day, 
Falling in the evening 

Relative Humidity  100% Precipitation (mm) trace  
Conditions  Fog depositing ice in am, turning to fog about noon, then snow grains 
   
  
 
WORK IN PROGRESS 
 
 
 -  Helicopter grounded all day due to weather. 
 
- Monday: Ron Bosel and Wally Wallster (foreman) to go to Newmont via Newmont’s fixed 

wing aircraft (only 2 seats available). While there, they will see what has to be done with 
the barges at Newmont, then use the helicopter based at Newmont to take the captain to 
the Ida bay site to scout a landing site. 

 
- Depending on weather reports from the fixed wing aircraft, the helicopter may make a 

fuel supply trip to Ida Bay. 
 
- Forecast for tonight, Monday and Tuesday is for periods of light snow with temperatures 

of -4C to -5C. Pilots have advised us that freezing rain is a possibility at temperatures 
warmer than -9C 
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ROBERTS AND IDA BAY SITE REMEDIATION 
DAILY REPORT 

 
Date Wednesday- Saturday, 22- 25 April 2009 
Project ID PWGSC: ? 

SENES/ DCS: 34807 
 
Site Personnel 
 

Department 
Representative: 

SENES/ DCS 

 Resident Eng- Henry Wong Onsite 22- 25 April 
 

Remediation 
Contractor: 

Quantum Murray/ Stan Dean & Sons Ltd.: 

 Superintendent- John Weigel Onsite 16 April 
 Foreman/ Op.- Wally Wallster Onsite 16 April 
 Operator- Don Boxer Onsite 16 April 
 Labourer- Roy Barreau Onsite 16 April 
 Mechanic- Leon Nessel Onsite 17 April 
 Cook- Romek Shlatycli Onsite 17 April 

Sub-
Contractor 

Neyo Driling & Blasting Inc. 

 President Archie Emblau Onsite 22- 25 April 
 Driller Donald Frost Onsite 22- 25 April 
 Driller’s Helper Brent Emblau Onsite 22- 25 April 

 
Weather 

Temperature: (?) -20 to -30 0C   
Precipitation: None   
Condition: Overcast to Clear 

Moderate to Strong Winds 
  

 
General 
 
Winter Road Transport (2009): 
 
The remediation contractor mobilized a work crew to the Ida Bay Mine Site to carry out the Winter Road 
Transport (2009) portion of their work schedule.  The crew arrived at the site on April 16 and set-up a 
temporary working-camp.  The Winter Road Transport comprised work to prepare equipment, establish a 
route between Ida Bay and Roberts Bay and then move equipment from Ida Bay to Roberts Bay. 
 
Following set-up of the temporary camp, a plane (on skis) was chartered from Yellowknife to bring the 
Department Representative, a Neyo Drilling and Blasting Inc. (Neyo) crew and supplies to the Ida Bay 
site.  The drilling and blasting sub-contractor was mobilized to the site to collapse the roof of the Ida Bay 
Mine Site Adit prior to moving the drill to Roberts Bay. 
 
Neyo completed the drilling and blast on April 23.  The adit roof was collapsed and then covered with 
waste rock. 



SENES Daily Report for 22- 25 April 2009 

 
A chartered planed arrived the morning of April 25 to take the Department Representative and Neyo crew 
back to Yellowknife.  The contractor anticipates completing the equipment and materials move to Roberts 
Bay April 29. 
 
Work in Progress 
 

• 01.53.00  Mobilization 
o Moving equipment to Robert’s Bay 

 
• 03.05.11  Mine Opening Seal 

o Drill, blast and collapse of the Ida Bay Mine Site Adit 
o  Sixty-six holes were advanced on 1.5 meter spacing approximately 9 meters back of the 

adit entrance 
 

• 31.23.10  Excavating and Backfilling 
o Covered the collapsed Ida Bay Adit 

 
Health & Safety and Environmental Issues 
 
Morning tailgate meetings were conducted daily. 
 
Site personnel undertook review of the Quantum Marry Health & Safety Responsibilities and Rules 
Orientation Booklet and signed an acknowledgement of the review.  Standard Operating Procedures for 
Cold Weather Hazards were included in the orientation review. 
 
The contractor reported a diesel spill of approximately 120 litres on April 21 to the project team.  A NWT 
Spill Report was filed and sent to the Spill .  The contractor constructed a waste rock berm to contain the 
spill and tried applying absorbent pads; however, recovery was limited because fuel was mixing into 
snow and rock terrain.  Snow and diesel were then burnt off from the spill area using a propane tiger 
torch.  Ice cover prevented any fuel from reaching natural ground.  A rock cap was placed over the spill 
area to delineate the area and prevent any exposure to wildlife. 
 
A copy of the Spill Report and contractor’s report is attached at the rear of this document. 
 
Comments, Concerns and Correspondence 
 
The spill area was uncovered and reviewed by the resident engineer and contractor’s site superintendent 
the morning of April 23.  The spill area was underlain by snow, ice and uneven rock terrain.  The 
following was determined: 
 

• No distinct visual evidence of the diesel spill was observed 
• Some hydrocarbon odour was noted in the area 
• Excavation of the area would not be carried right now due to the frozen ground and snow 

interference 
• The area was recovered and would be reviewed again when the ground surface has thawed during 

the summer work program 
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SENES Daily Report for 22- 25 April 2009 

Site Visitors 
 
None. 
 
Photos 
 
See attached. 
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SENES Daily Report for 22- 25 April 2009 

  
April 22, 2009 – Arrived at Ida Bay Mine Site (IBMS). 

 

 
April 22, 2009 – IBMS: Temporary Camp. 
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SENES Daily Report for 22- 25 April 2009 

 
 

 
April 23, 2009 – Excavator: Fuel Drainage System. 
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SENES Daily Report for 22- 25 April 2009 

 
 

 
 

 
April 23, 2009 – IBMS: Review of Diesel Spill Area. 
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SENES Daily Report for 22- 25 April 2009 

 
 

 
April 23, 2009 – Transporting Materials to Roberts Bay Mine Site. 
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SENES Daily Report for 22- 25 April 2009 

 
April 23, 2009 – Roberts Bay Mine Site (RBMS): Temporary Equipment Staging Area. 

 

 
April 23, 2009 – RBMS: Unloading. 
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SENES Daily Report for 22- 25 April 2009 

`  
April 23, 2009 – Roberts Bay Mine Site. 

 

 
April 23, 2009 – RBMS: Tailings Pond. 
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SENES Daily Report for 22- 25 April 2009 

   
 

 
April 23, 2009 – IBMS: Drilling and Setting up Blast at Adit. 
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SENES Daily Report for 22- 25 April 2009 

 
 

   
April 23, 2009 – IBMS: Collapsed Adit. 
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SENES Daily Report for 22- 25 April 2009 

 

Proposed Camp 
Location 

April 24, 2009 – Roberts Bay Mine Site. 
 

34807 RBR SENES Daily Report 25-04-09.doc         Page 12 of 12 





Fuel Spill Report at Ida Bay Mine – April 21, 2009 

QMLP personnel at Ida Bay Mine were preparing equipment for transport to Roberts Bay Mine. The 
equipment had been mobilized to Ida Bay Mine in September 2008 but could not be moved to Roberts 
Bay until spring 2009 when it could be transported overland by ice road. 

To prepare for transport the work crew had to dig the equipment out of the snow that had accumulated 
on and around the equipment during the winter, then get the equipment operational and ready to 
move. During snow removal from around the engine compartment of a CAT 325DL excavator a fuel tank 
drain valve was inadvertently opened. No fuel was noticed leaking from the fuel tank probably due to 
the frozen conditions around the valve outlet. 

The excavator was subsequently started and the engine left running to warm up the machine for 
operation. When the machine later stopped running investigation by the Site Superintendent revealed 
the fuel leak. The excavator had originally contained almost 1/4 of a tank of fuel (approximately 120 
litres). 

The fuel valve was closed and wired shut, the excavator was then partially fuelled and moved from the 
spill area. Examination of the spill area revealed that the leaked fuel had collected in a natural 
depression below the machine, was contained and not migrating from the immediate spill area, and the 
underlying ground was protected by the frozen conditions.  A rock berm was constructed around the 
spill area to further contain the spill area and prevent fuel migration. 

Initial attempts to soak up the spill using absorbent pads were unsuccessful as the spill area consisted 
largely of mushy snow. 

It was felt that the consistency of the impacted material would cause additional contamination during 
excavation and packaging, and removal of rocks in the spill area would likely cause release of fuel from 
the spill area during attempts to excavate the area. 

It was decided that using a propane tiger torch to incinerate the impacted material in place and not 
disturb the surrounding terrain was the best way to maintain the integrity of the spill area, remove the 
potential for spreading any fuel and completely remove all traces of the fuel. A tiger torch has a BTU 
rating of 208,000. Torching the spill area at close range would be completely burn all fuel. 

A tiger torch was used to burn all the snow, fuel and ice inside the berm. 

 A rock cap was finally placed over the spill area to delineate the area and prevent any exposure to 
wildlife. 

The site engineer is scheduled to arrive at site April 22, 2009. The engineer and site superintendent will 
inspect the spill area and determine whether: 

 all fuel in the spill area has been destroyed 

 excavation of the area is required 

 excavation of the area is feasible in the existing conditions, or 

 excavation should be postponed until  summer when the ground surface has thawed. 

QMLP personnel are scheduled to undertake remediation activities at Roberts Bay Mine starting July 
2009. 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date:  July 22,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) Estimate +25C      
Wind Chill  N/A Wind Speed    light 
Barometric Pressure      Tendency   
Relative Humidity   Precipitation (mm) 0 
Conditions  Sunny on arrival at 4:00 pm 
   
  
 
WORK IN PROGRESS 
 
 Crew of 8 were on site since July 15th. Camp is set up. Water and sewer set up, but only 

one toilet is working. 
 

 There is a problem with the camp dining facility. There is only seating for 8 persons. By 
tomorrow there will be 26 people on site.  

 
 Additional 8 people arrived today, with 2 going out. Overnight camp occupancy was 14. 

 
 Telephones and internet are set up. My phone number is 403 451 0485. Unable to 

connect to the internet. Will try other connections in camp. A wireless router and 
additional lines will be arriving on Saturday. 

 
 Initial site inspection carried out, for familiarization. The only issue requiring action is 

direction on the disposal of water in the tailings pond. 
 

 Visitors: Melissa Joy Water Resource Officer, INAC. Apparently she was just passing by, 
had some free time, and dropped in. She was informed that the  camp was just opening 
and that there were still a number of items to be addressed. A report is anticipated. 

 
 Mosquito quotient: Extreme! Mosquitoes were the worst this writer ever witnessed. 

 
 Contractor will be working an 11 hour day. 
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Aerial view of camp site at Roberts Bay. 
 

  
 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date:  July 23,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High 22.7C   Low 19.7C   
Wind Chill  N/A Wind Speed    light 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions  Sunny, light wind all day. Scattered clouds in late afternoon. 
   
  
 
WORK IN PROGRESS 
 
 Additional 12 workers arrived on site. A second flight carrying only supplies arrived later in 

the day. 
 
  Overnight camp occupancy will be 26. 

 
 Safety meeting held in am. This meeting was more to introduce everyone, and explain the 

format for future meetings which will be mandatory on a daily basis. John Deshutter 
(Health and Safety Officer) also had us log in as visitors to the site, as required by our 
Health and Safety specifications. 

 
 Darryl Stowe (chemist), John Wiegle, Gavin and I walked the site this morning attempting 

to identify hazmat on site. We didn’t see any large volumes of contaminated soil, or liquid 
petroleum products. Darryl started packaging hazmat today, and will be leaving on 
Saturday. 

 
 Orientation training provided to all new arrivals and others at camp. (Cook and cleaning 

person were not in attendance). In total 19 persons were given certificates for attendance. 
(I was one of the attendees) 

 
 Plan trip to Ida Bay tomorrow to develop a plan for completion of the work. Surveyor will 

also come to the site to do some preliminary surveying. Discussed this work with Vijay, 
who believed that any remaining rock work can be done in 2010 before the barges are 
loaded. 

 
 Mosquito quotient: Remains extreme. 

 
  
 
 

  
 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date:  July 24,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High 27.2C   Low 15.8C   
Wind Chill  N/A Wind Speed    light 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions  Clouds overnight, clearing by 9:30 am. Sunny, hot all day. 
   
  
 
WORK IN PROGRESS 
 
 Safety meeting at 07:00 am 

 
 First day of work at site. 

 
 Labour crews started picking up wood and metal debris. Two excavators assisting. Area 

levelled out to receive debris. 
 
 Forwarded photos of water in tailings pond to DCS. No action on site re the tailings pond 

water issue. 
 
 Darryl (Chemist), completed packaging hazardous material. He has also prepared a 

spreadsheet detailing his findings. Barrels with content have all been marked, but not 
consolidated. There is about 200 litres of fuel in the fuel bladder. 

 
 John Weigle, John Deschutter, Richard Johnson (Surveyor) and Lawrence Borowski to Ida 

Bay. Overall plan will be to send a labour crew to the site to collect and burn wood debris, 
and collect metal debris. Still have not decided whether to try to bring metal debris back to 
Roberts Bay using quads, sling it back by helicopter, or ship it off site. There is no trail 
between the two sites. Our trip today with two Argos was brutally rough, taking 1 hr 15 min 
each way. It was low tide, so all waste rock at the ocean’s edge was exposed, but we were 
unable to determine how much might need to be moved. Our best estimate is that the 
waste rock would need to be peeled back for about 25 metres. Two fuel stains need to be 
cleaned up. Four trenches and the vent raise need to be filled. Two waste rock piles will be 
graded. There is a question of whether or not anything needs to be (or can be) done with 
the ramp that was constructed to offload equipment last October. This ramp will be 
required to load the equipment next August. Except for gathering wood and metal debris 
(which will be consolidated this year), all remaining work will be done before the barge 
arrives next summer. 

 
 Road constructed to covered vent raise. 

 



Roberts Bay Mine Site Remediation                        DAILY REPORT                                Page 2 of 4 
 

     

 Some urgency regarding testing. Potable water samples were taken from three sources for 
testing. Waste water sample taken. Current plan is to start the laboratory work on Sunday. 
(samples will go out 9:00 am tomorrow). Site encountered some difficulty getting the waste 
water plant operational. As a result, holding tank capacity is now a concern. Bottled water 
is currently being used for potable water. 

 
 First day’s productivity has been impressive. Crews cleaned up the adit and garage area 

and have now moved to the old appliances area. 
 
 
 Mosquito quotient: Remains extreme. 

 
  
 

 
  

Road constructed to covered vent raise. 
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Excavators used to move larger items 
 

 
 

Two “Gators” were used to haul debris. Crew is offloading wood debris 
 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date:  July 25,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High 10.1C   Low 8.6C   
Wind Chill  N/A Wind Speed   Estimate 20 to 25 kph 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 

Conditions 
 Clouds overnight, rain started at 4:00 am. Stopped at 8:30 am .Low clouds and 
fog in am. Plane due in at 9:00 am flew over. Second attempt also unsuccessful. 
Low clouds and fog persist most of the day. 

   
  
 
WORK IN PROGRESS 
 
  Status of Hazardous Material handling 
 

Unknown chemical collection and sampling-3065 litres Completed Jul 24/09 
Metals soil excavation and packaging 65 cubic metres Not done  
Hydrocarbon Soil Excavation and packaging -200 cu. metres Not done  
PCB Ballast and capacitor collection and packaging – 58 kgs Completed Jul 24/09 
Battery collection and packaging -270 kgs Completed Jul 24/09 
Asbestos cabinet packaging-255kgs Not done  
Waste oil collection and packaging – 760 litres None located  
Fuel bladder fuel collection and packaging – 300  litres Not done  
Oil/fuel filter collection and packaging-15 (disposed on site) Completed Jul 24/09 
Glycol collection and packaging – 205 litres Completed Jul 24/09 
Waste gasoline collection and packaging – 80 litres identified  
Lead paint coated equipment collection and packaging Not done  
Compressed  gas cylinders collection and packaging -11 staged  
Detonation cord collection and packaging-500 metres None located  
Unknown chemical /Excavation and analysis 1 sample to be 

sent out 
 

Unknown chemical packaging-3065 litres Completed Jul 24/09 
 

 
 Camp occupancy remains at 26 persons 

 
 Crews issued rain gear at the start of the day. Two saws used to cut steel. Pile of wood that had 

been hauled yesterday was burned. Two “Gators” being used to gather debris from the “appliance” 
area. 

 
 Two excavators completed demolishing adit 1 steel frame. All steel and debris around adit 1 and the 

garage area have now been removed. 
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 Meeting with John Weigle to go over proposed schedules. Blaster is now scheduled to arrive 
August 1st. Plan to drill and blast in the vicinity of Adit 2. This area will be the primary source for 
aggregates. Area by Adit 1 will be drilled, blasted and work at adit 1 completed. 

 
 Discussed due diligence items with John Weigle. Chock blocks to be installed on stationary 

wheeled equipment; all equipment to be checked and drip pans placed as required; signage to be 
posted as follows: Hazardous materials storage area, open excavation (Adit 1) and no smoking 
signs at the refuelling site. 

 
 Excavator stockpiling fill material near adit 1. 

 
 Checked refrigerator at appliance area. Coils were removed. Refrigerator will be landfilled. Another 

battery located in appliance area. 
 
 Surveyor undertook a survey of the footprint of the water in the tailings pond, and an elevation. 

These will be monitored to determine the rate of evaporation. 
 
 Chemist back to work today. Pallets were moved to the site where the hazardous materials are 

located. Chemist assisting in loading and banding over pack barrels. These are placed on pallets and 
crated.  The pallets will be moved to a storage site which will be delineated with pylons and signed. 

 
 Discussed closure of the area designated as “appliance area” on the drawings. Work picking up 

debris in this area is near to completion. However, not every small piece of debris will be picked 
up. It was agreed that a thin lift of cover material will be spread over the entire area after debris 
cleanup is completed. 

 
 Spent some time with Dustin, going over the background to the project, investigations that had been 

carried out, tendering, the specs, and our role. I offered to down load some of this information, but 
he didn’t bring his laptop to the site. I left him with a hardcopy of the spec, and I’m waiting for his 
reaction. 

 Mosquito quotient: low 
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Wildlife monitor in his office ensuring that we are safe from bear attacks! 
 

 
 

Cutting steel. All steel is being cut to 1 metre lengths 
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Wood pile set on fire; cutting crew getting started; two “Gators” hauling debris; excavators cleaning up 
Adit 1. note the fog at the site. 

 

 
 

Progress cutting steel by 1:10 pm. 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date:  July 26,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High 9.1C   Low 4.5C   

Wind Chill  N/A Wind Speed   
Estimate 20 to 25 kph in 
am. 25 kph to 30 kph in 
pm 

Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions  Clear overnight. Clouds roll in about 11:30 am. Cold winds continue. Very windy. 
   
  
 
WORK IN PROGRESS 
 

 Daily safety meeting. 
 

 Debris cleanup and burning continued. Area designated as old appliance area and old camp area 
have been completed. Required cap is underway. 

 
 Debris cleanup crew moved to mill building and assay lab. By the end of the day most debris has 

been picked up. Excavator worked in the vicinity of the mill building all day moving larger items. 
 

 Excavator worked at adit #2. Exposed timbers were removed. In the course of the work about 10 
metres of the shaft collapsed. Excavator was then used to collapse the shaft until it was no longer 
able to do so. Most of the timber was removed by the end of the day. Only one truck load was 
hauled away, due to the concern that the shaft was under the road. The balance is being hauled 
away using “Gators”. The adit is now ready for the explosives expert to blast material from along 
side into the adit for final closure. 

 
 Excavator worked at adit #1. Timbers have been removed, but are still to be collected by the debris 

crew. 
 

 Met with John Weigle to review plan of action for adits 1 & 2. Measurement for payment for these 
items was discussed and clarified as required. Agreement for determining fair compensation for 
covering the collapsed adit at Ida Bay was reached, considering that there was no original ground 
survey at Ida Bay. 

 
 Two planes today. Darryl Stowe (chemist) departed from the site. A second passenger was 

medivaced  out. Worker was coughing out blood. Medic advised that he seek medical attention. As 
a result the second plane was diverted to Cambridge Bay, rather than heading direct to 
Yellowknife. 

 
 Camp population 24. 
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Panorama of entire site 

 

 
Panorama of camp area. 
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Old appliance and camp area after debris cleanup completed. 
 

 
 

Adit #2 after shaft collapsed and before timber removed 
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Adit #2 after timber removed 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date:  July 27,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High 14.8C  Low 6.3C   

Wind Chill  N/A Wind Speed   Estimate 10 to 15 kph, 
decreasing in pm 

Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) trace 
Conditions Sprinkling rain in the morning, cloudy all day. 
   
  
 
WORK IN PROGRESS 
 

 Daily safety meeting. 
 Surveyor, completed measurement of truck box capacity (12.30 cu.m.); 12 cu.m. per load will be 

used. Continued surveying road to Adit 2; surveyed bottom of tailings pond; surveyed available 
coarse aggregate piles. 

 Coarse ore hopper and fine pre hoppers removed.  
 Completed hauling fill material to old appliance area, spread with dozer, shaped with excavator, 

and compacted with the excavator. Due to the thin lift which was placed for aesthetic reasons, only 
a minimum  compactive  effort was applied to avoid pumping. 

 Labour crews completed cleanup of debris in the mill and assay office areas. Completed the day 
cutting steel, and picking up any debris around the tailings pond, then making a sweep of the site 
to pick up any loose debris. 

 Excavated area below the tailings pond where the berm had been breached. Only a minor amount 
of tailings were detected. 

 Decision (Matthew, Charles, Vijay) to attempt to stabilize the tailings in the tailings pond without 
draining the pond. 

 Excavator piling up material that will be used to stabilize the tailings pond. Material will be 
surveyed. As well, buckets will be counted to arrive at a volume. 

 Call to Charles Gravelle. Items discussed: 
o The need for a TA to cover recovery of barrels, product and debris from the Roberts Lake 

seaplane dock area. 
o The need for testing services if hydrocarbon soils are encountered below the fuel bladder. 
o The question of whether diverting the plane yesterday to Cambridge Bay with the ill 

worker constitutes an emergency flight under the contract. 
 

 Plane routing: Yellowknife to Roberts Bay (bring mechanic), Roberts Bay  to Cambridge Bay 
(take camp attendant home), Cambridge Bay to Roberts Bay (bring in new camp attendant), 
Roberts Bay to Yellowknife. 

  
 Camp population 25. Camp attendant departed, replacement attendant arrived. Mechanic arrived to 

work on the generator for about 2 days. 
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Debris cleanup crew working in mill building 
 

  
 

Mill building after debris cleanup completed 
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Cutting crew cutting debris hauled from the vicinity of the mill 
  

 

  
 
Test strips to locate tailings deposited at the location where the berm was breached. Strip on the left had 

no tailings. Strip on the right contained tailings 



Roberts Bay Mine Site Remediation                        DAILY REPORT                                Page 4 of 4 
 

     

  
 

Extent of tailings recovered. 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date:  July 28,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  15.9C  Low  7.5C   
Wind Chill  N/A Wind Speed   Estimate 10 to 15 kph,   
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) trace 
Conditions Sprinkling rain overnight. Cloudy in am; scattered clouds in pm. 
   
  
 
WORK IN PROGRESS 
 

 Daily safety meeting. 
 Surveyor advised that volume of water in the tailings pond is 90 cu.m.. 
 Called Charles Gravelle re need for blasting. Prepared report, appended to this daily report. Note 

that surveyor was asked to calculate the volume of material to construct the landfill. Based on 
current design parameters, 4000 cu. m. will be required. This is substantially higher than the 
anticipated volume of 1750 cu.m. 

 Group of workers trained in the use of a plasma cutter. Cutter was used for part of the morning. 
 Removed the asbestos board cabinet from the mill. 
 Removed all equipment in the mill. 
 Demolished the mill structure. 
 Test strip of boulders and waste rock placed in the tailings pond. 
 Dock construction underway at Roberts Lake. 
 Inspected the Roberts Lake area and noted the following: 

o Approximately 146 to 150 empty barrels. 
o Substantial pile of core samples. Most are neatly stacked, but there are some that have 

spilled out, and there are empty boxes. 
o A minor volume of wood debris. 
o A newly installed recording device, of some type, with a cable running to a depth gauge. 

 
 Camp occupancy 25. 
 Wildlife: workers reported a caribou north of the camp yesterday evening. 
 Internet service down from 10:30 am until 4:30 pm.today. 
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Safety supervisor watches as workers are trained on the proper use of a plasma cutter 
 

 
 

Approximately 146-150 empty barrels at Roberts Lake. 
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Some of the core boxes at Roberts Lake. Most core boxes are stacked, intack 

 
 

Some of the equipment removed from the mill 
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 Material to be landfilled 

 
 

Material pushed into the tailings pond. Note that boulders are too large. With proper sizing of material  
the surface should be slightly above the water line, or higher if required for stability. 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date:  July 31,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  14.9C  Low   5.0C   
Wind Chill  N/A Wind Speed   Estimate 5 to 10 kph,   
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Cool and cloudy all day. 
   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting. 
 Excavated test strips at fuel storage compound, mill/assay building, garage and muskeg area. 

Contaminated soil at the mill site will be excavated down to bedrock over the entire footprint of the 
structure. All other sites will be excavated down to permafrost or bedrock. Most of the work will be 
done tomorrow. 

 Full day spent consolidating fuel. Much of the product in the drums has a high water content. One 
drum of product was extracted from the fuel bladder. Most of it was water. The fuel bladder was 
rolled up. Soil under the fuel bladders is contaminated. This soil will be excavated down to 
permafrost. 

 Work crews completed cutting steel. Will now start on hoppers and other large objects. 
 Continued working on berms at the landfill. The top of the berm is at the design elevation of 70.0. 
 Final barrel count from Roberts lake – 200.  
 Wildlife Sighting: Wolverine sighted Jul 30th on hills east of the camp. 
 Camp occupancy remains at 25 
 Mosquito quotient: low 
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Fuel consolidation. Safety supervisor directed the work.  
 

  
 
Test strip at mill site. Bedrock is ~ 300 mm depth. All material within the footprint of the mill will be 
excavated down to bedrock and removed off site. 
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Berm at tailings pond being constructed to design elevation of 70 m. Work suspended when supply of fill 
was depleted. ~ 1000 cu.m. was placed to date. 

 

 
 

Workers continue to cut steel. 
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 Adit at the end of the day. 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 01,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  13.8 C  Low   5.2C   

Wind Chill  N/A Wind Speed   
Estimate ~30 kph in am.  
Diminishing to light in 
pm  

Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) Estimate 10 mm 

Conditions Rain during the night. Rain until ~ 9:00 am. Drizzle until noon. Scattered clouds 
by mid afternoon.. 

   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting. 
 Excavator used to crush barrels. All barrels from Roberts Lake and scattered barrels around the site 

crushed. 
 Continued excavating contaminated soil. Muskeg area excavated late yesterday. No sheen in water 

from overnight rains. 9 boxes filled (18 cu.m.). Excavation at mill and assay-lab sites underway. 
Volume will be less than estimated. Excavation is being taken down to bedrock. 

 Cutting crew cutting hopper with cutting torch. 
 Some yard cleanup. Ruts along camp filled in. Trailer moved from borrow source area 5. 
 Preparations being made for blasting. Overburden stripped.   
 Plane with blasting crew did not arrive. Weather at Roberts bay was marginal. Cambridge Bay was 

fogged in. 
 Wildlife Sighting: Wolf by Roberts Lake. 
 Camp occupancy remains at 25 
 Mosquito quotient: low in late afternoon. 
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Excavation in muskeg area. Volume 18 cu.m. 

 

 
  

Barrel crushing using the excavator 
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Tailings pond after boulders removed 
 

 
 

Excavation at the mill site 
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 Workers cutting hopper with torch. 
 

  
 

Some cleanup around camp. Ruts filled in 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 02,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  15.9 C  Low   5.5C   
Wind Chill  N/A Wind Speed   No wind, to light wind  
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) Estimate 5 mm 

Conditions Fog during the night until 10:00 am. Rain from 10:00 am until 2:00 pm. Clearing. 
Sunny by 4:00 pm 

   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting. 
  Plane arrived at 2:30 pm from Yellowknife with blasting crew. Plane spent balance of day ferrying 

food supplies and fuel. 
 Completed excavating at mill site to bedrock late yesterday. 18 boxes filled (36 cu.m.). Excavation 

filled in later in the day. 
 Spent all day excavating at fuel bladder area. The smell of product was prevalent at the NE corner. 

When this was removed there was no longer a smell. Nevertheless, the entire foot print of the fuel 
bladders will be removed down to permafrost. Rainwater collected in the excavation today did not 
have a sheen on it. Volume to be excavated will be less than 50% of the estimated volume of 200 
cu.m. 

 Hopper has been cut up and crushed. 
 Neyo Drilling started laying out blast patterns. 
 Obtained photos of wood debris at un-named lake, adjacent to the current water intake.  
 Crew is spending their time putting boxes together, banding, and moving boxes to storage areas.  
 Camp occupancy: Neyo Drilling and Blasting 5 persons arrived. 3 workers departed. Electrician 

came between planes. Total occupancy 27. 
 Mosquito quotient: extreme in late afternoon. 

  
 

 Gasket on water pump on hydraulic drill defective. Drilling stopped after 1 and one-half holes 
drilled. Attempts were made to have a new water pump sent up Monday. Difficulty in obtaining 
parts numbers or any other numbers on the equipment. Gasket material was sent up from 
Cambridge Bay, arriving at 8:00 pm. Will attempt to cut a gasket to get the equipment working. 
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 Mill area after contaminated soils removed. 
 

  

 
   

Mill area after excavation backfilled 
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Start of excavation at fuel bladder area (in the rain) 
  

  
  

Debris (plywood) in un-named lake that should be removed. 
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Neyo Drilling and Blasting laying out drill hole patterns 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 03,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  15.3 C  Low   5.7C   
Wind Chill  N/A Wind Speed   10-15 kph  
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Sunny, light winds all day. 
   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting. 
 Neyo drilling completed laying out blast patterns. Spent most of day waiting for plane with 

replacement water pump for hydraulic pump. Crew picking up detonator cord and blasting caps. 
Three garbage bags of detonator cord collected. Small bag of blasting caps collected. Blasting caps 
will be dumped in one of the holes for the next blast and destroyed. 

 Completed excavation at fuel bladder. Excavation carried out down to permafrost. No sheen in 
water in the excavation.  
There were two fuel bladders. Hydrocarbon smell was present under the smaller fuel bladder, at the 
north east corner. The second larger fuel bladder had been placed over plywood. There was no 
evidence that there was any hydrocarbon impacts under the plywood (No smell or staining). 
Excavation carried out to permafrost under the footprint of both fuel bladders. Water in the 
excavation did not have a sheen. Volume removed: 34 boxes. 68 cu.m. 

 Completed removal of debris from un named lake. 
 Mosquito quotient: low 
 Camp occupancy 27 
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Blasting caps collected. Silver blasting caps are live. 
  
  

 
 

Drill rig sits idle, waiting for water pump. Plane will arrive ~ 8:00 PM. Water pump will be installed  
and night shift will start drilling. 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 04,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  13.3 C  Low   6.1C   
Wind Chill  N/A Wind Speed   10-15 kph  
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Sunny, light winds all day. 
   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting cancelled. 
 With lack of work, crew was given a sleep- in day. Operators worked the afternoon. Labourers had 

the day off.  
 Neyo drilling started drilling last night about 8:30 pm. Drill rig breakdown about 06:00 am. Repairs 

completed about 9:00 am. Approximately 70 holes drilled by 7:00 pm. Blast planned for about noon 
tomorrow. 

 Approximately one (1) metre of fill placed over the fuel bladder area. This area will be used to 
stage the contaminated soil boxes. 

 Demobilization route to the ocean near the Doris Bay mine scouted today. 
 “After” photos taken in the Roberts Lake area.   
 Mosquito quotient: low 
 Camp occupancy 27 
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 Pad constructed overlapping the fuel bladder area. Pad will be used to stage contaminated soil boxes. 
 

 
  

Neyo Drilling and Blasting north of the tailings pond. 
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Former location of ~ 200 barrels at Roberts Lake. 
  

  
   

New dock constructed at Roberts Lake. Frame is trusses from the mill.  
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 3 bags of detonator cord collected. 
 

 
 
 Excavation at fuel bladder area. 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 05,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  13.7 C  Low   7.1C   
Wind Chill  N/A Wind Speed   5-10 kph  
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions High clouds during the morning. Clear in afternoon. 
   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 

o Neyo Drilling and Blasting made a presentation on blasting safety, and explained 
how the charges would be set and detonated. 

o The following safety procedures were explained, and implemented: 
 All equipment was moved to the vicinity of Adit 2. 
 All personnel, including the cook, housekeeping staff and shift workers 

assembled on the rocks above adit 2. 
 A head count was made before the blast to confirm that everyone was 

present. 
 An air horn was sounded 12 times to provide a 2 minute warning. 
 A verbal countdown was given. 
 Following the blast, the blast area was inspected by Neyo Drilling and 

Blasting. 
 Following the inspection, the air horn was sounded once to indicate an “all 

clear”. 
 Volume blasted 3,840  cu.m. 

 Tailings pond: 
o Test results on water in the tailings pond indicate that metal levels are high, 

therefore the water cannot be pumped from the pond to adit 1 without treatment. 
o Site personnel recommended that the water be bridged using rip rap sized 

material.(300 mm to 350 mm). 
o INAC has expressed a concern that if water levels rise, new berm material is not 

impervious, and the berm may leak. 
o Surveys indicate that the freeboard, between current water levels and the top of the 

berm as it existed, is 10 cm. This freeboard is not sufficient for the solution 
proposed. 

o Site personnel advanced a solution that would involve excavating a key trench 
through the new berm material down to the old berm, as it existed, at the location 
of the tailings breach. 

o The key trench would be filled with a Type 2 sand-bentonite mix and compacted, 
thus raising the freeboard to approximately 30 cm. 
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o Alternative solutions that need to be discussed include eliminating the liner, and 
storing and treating the water in the pond. 

o Matthew McElwaine (PWGSC) and Vijay Lanji (Quantum Murray) wiil be 
arriving on site tomorrow. 

o Issues to be discussed in a conference call between Dele Morakinyo (INAC), 
Matthew McElwaine (PWGSC), Charles Gravelle (DCS), Vijay Lanji (Quantum), 
John Weigle (Quantum), Gavin Domitter (Quantum) and Lawrence Borowski 
(SENES). 

o Water in the tailings pond has risen 5 cm in the past two weeks. This is a result of 
rock dumped in the pond and rainfall events. 

 
 Adit 1 

 Crews continued preparing adit 1 to be imploded. 
 The adit was exposed and timbers removed. 
 The entire adit is full of ice (to the ceiling). 
 The adit will be imploded for a distance of approximately 3 metres and backfilled 

to prevent any thawing in the section that has not been imploded. 
 Solutions for pumping water from the tailings pond into adit 1 are no longer 

feasible. The adit is frozen solid. 
 Volume to be blasted 1,486 cu.m. 

 
 Neyo Drilling and Blasting moved to the Adit 1 area. Drill pattern laid out and drilling commenced. 
 Drilling at adit 1 completed late afternoon. Drill rig moved to area south of adit 1. 
 Burning wood continues. 
 Excavator being used to separate over sized boulders at the blast site. 
 Boxes of contaminated soil moved onto the storage pad at the fuel bladder site. 
 Hydrocarbons and other hazmat materials crated. 
 Test strip at the tailings pond undertaken. A layer of rip rap placed. The rip rap displaced the 

tailings which rose into the rip rap. Water was displaced. Accordingly, the test was considered a 
failure. This method may be successful if an inordinately thick layer of rip rap is placed, which 
would raise the elevation of the top of the berm. 

 Mosquito quotient: high 
 Camp occupancy 27 
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Ice in adit 1. This is at ceiling level. 
 

 
   

Workers installing dynomite  
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Equipment moved away from the blast area. 
 
 
  

  
   
 Blast north of tailing pond  



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 06,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  12.1 C  Low   6.1C   
Wind Chill  N/A Wind Speed   5-10 kph  
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Cloudy, drizzle starting at noon. Light rain by afternoon. 
   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Drill rig breaks down at 06:00 am. No drilling during the day. 
 Adit 1  blasted at 09:00 am. Safety procedures as detailed in August 05 report followed. Camp was 

evacuated. Horn sounded 12 times, providing the 2 minute warning. Following the blast, the blast 
area was inspected and the horn sounded to provide the “all clear”. 

 Excavator sorting the rocks in yesterdays blast area. 
 Material from the blast used to backfill adit 1. Additional material hauled in from yesterday’s blast 

area. 
 Adit 1 backfilled by end of day. 
 Site visit by Matthew McElwaine and Vijay Lanji. 

o Considerable discussion on a number of options to deal with tailings pond issues. 
o EBA designer confirmed that liner must be placed over the tailings. 
o A solution was proposed consisting of the creation of a wet cell and a dry cell 

within the bermed area. Work in the dry cell can proceed. This would consist of 
placing the steel. 

o The liner will be placed through the water, then backfilled in accordance with the 
drawings. 

o As a backup plan, the water will be pumped out, into two lined cells near the mill 
site that would be constructed. The first cell would receive the contaminated water. 
The water would be treated and discharged into the second cell. Treated water 
would be tested, and if criteria is met, 10 day notice to discharge will be  given as 
required under the water license.The liner would then be placed over the tailings. 

o A drawing showing this design will be submitted. 
o The key trench with bentonite seal will be constructed. 
o Issues related to pay items were discussed. 
o A walk around at the site was undertaken. 
o Many phone calls were made, including a call to Dele Morakinyo. 
o Charles Gravelle was not available.   

 
 Plane arrived today shortly afternoon from Yellowknife. Two trips were made to Cambridge Bay. 

The first trip was for groceries. The second was for fuel. The plane then returned to Yellowknife. 
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 Camp occupancy: 
o Two workers departed. 
o Archie (blaster) departed. 
o Medic departed. Replacement arrived. 
o Camp occupancy 24 

    
Blast at Adit 1 

 
Aftermath of blast at Adit 1 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 06,2009 

Contractor: Quantum Murray Project   PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  9.2 C  Low   5.1C   
Wind Chill  N/A Wind Speed   30+ kph  
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 

Conditions Rain ended late evening last night. Rain early morning tapering to showers by 9:00 
am. Cloudy from mid afternoon. Windy and cold. Forecast snow on Monday 

   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Drill rig remains inoperative. Parts arrived at 5:00 pm. Night shift will continue drilling. 
 Wolf shooting incident: report prepared late last night and distributed. Followed up with the 

Wildlife officer in Cambridge Bay. At his request, the wolf was skinned, head cut off, and 
forwarded to Cambridge Bay. The carcass will be incinerated. 

 Excavator continued to sort blast material. Some material used to extend pads. 
 Workers assembling crates. Cylinders and asbestos board crated for shipment. 
 Surveyor prepared drawing of locations for confirmatory testing. Drawing was distributed to 

Matthew McElwaine, Charles Gravelle and Henry Wong. 
 Phone call to DCS, Rick German detailing issues at site. Rick German confirms that DCS will sign 

off on tailings pond updated drawings. 
 Phone calls to Charles Gravelle regarding issues on site and confirmatory sampling requirements. 
 Phone calls to Henry  Wong  regarding availability of sampling staff. 
 Health and Safety officer, John DeSchutter left the site and reported to the Stanten Hospital in 

Yellowknife due to medical issues (high blood pressure) and will not be returning. 
 Surveys and updated plans of the proposed landfill continue. 
 Camp occupancy 23.  
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Completed Adit 1 
 

 
 

Sorting blast rock north of the tailings pond continues 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 09,2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  8.1 C  Low   3.3 C   
Wind Chill  N/A Wind Speed   10-15 kph 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 3 mm estimate 

Conditions  Rain in the morning until 9:00 am. Cloudy until noon. Scattered clouds in the 
afternoon. 

   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Blast south of adit 1at 9:00 am. Blast was not successful. It was concluded that there was water in 

the holes, which froze, and when the explosives were set they weren’t at the bottom of the holes. It 
was estimated that the yield was ~ 1000 cu.m , down from the target of 1,700 cu.m. 

 Continued building the slopes of the berm (south side) around the tailings pond. 
 Test pits were excavated at the mill, garage, muskeg, and fuel bladder sites. At the muskeg site, it 

was noted that permafrost had melted ~ 300 mm and there was a hydrocarbon smell. At the garage 
site, permafrost had also melted. Fill material at both sites was removed. Material below the 
original permafrost line was excavated and removed. It is estimated that at these two sites ~ 50 
cu.m. were removed. At the garage site staining was still evident, but as the stains were in 
permafrost, the excavator was unable to remove it. Henry Wong advised us to scrape away at it 
until it is removed. No issues were encountered at the mill or fuel bladder sites. 

 Visitors: Henry Wong – SENES 
 Plane today. Blasting crew and worker left 
 Camp occupancy 17  
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Blast south of adit 1   
 

  
  

 
  

Re excavated muskeg site 
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Re excavated garage site 
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Aftermath of the blast 
 

 
 

Test section at the tailings pond….considered a failure 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 10,2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  9.8 C  Low   4.7 C   
Wind Chill  N/A Wind Speed   15-20 kph 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) trace 

Conditions Cloudy at 7:00 am. Cleared for a short period in am. Clouded over with periodic 
showers until mid afternoon. Cloudy thereafter. 

   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Completed constructing the south slope at the landfill site. 
 Completed backfilling the vent raise and adit 2. Cleaned up the road to Adit 2. 
 Contaminated soils loaded into available boxes (9). Need banding clips to complete the work. 
 Started sorting blast material south of Adit 1.   
 Camp occupancy 17  
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Backslopes on south side of landfill. 
  

  
 

Backslopes on south side of landfill 
  



Roberts Bay Mine Site Remediation                        DAILY REPORT                                Page 3 of 3 
 

     

 

  
 

Excavators backfilling at vent raise and adit 2 
 

 
 

Contaminated soil loaded into boxes 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 11,2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  11.7 C  Low   0.9 C   
Wind Chill  N/A Wind Speed   15-20 kph 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 

Conditions Cloudy at 7:00 am. Fog at 7:30 am, lifting later in the morning. Scattered clouds 
most of day. 

   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
  Conference call with Matthew McElwaine (PWGSC), Dele Morakinyo (INAC), Vijay Lanji 

(Quantum), Bill Horne (EBA), John Weigle(Quantum), Richard Johnson (Focus), Gavin 
Dommiter(Quantum) and Lawrence Borowski (SENES). Conference call was in response to 
comments raised by Bill Horne following his review of Tailings Plan Rev C. At the conclusion of 
the conference call Tailings Plan Rev D was generated. Salient differences between Tailings Plan 
Rev C and Tailings Plan Rev D are as follows: 

 Rev D includes stabilizing the tailings before placing the geotextile. 
 Rev D includes pumping contaminated water from the wet cell. 
 Rev D includes retaining contaminated water in a lined dry cell following 

placement of debris. 
 Plan showing Tailings Plan Rev D and writeup prepared and distributed to Charles Gravelle (DCS) 

and Vijay Lanji. Charles Gravelle to review and forward on to Bill Horne (EBA) for review and 
comments.  

 Access road to adit 2 cleanup completed. 
 Bentonite plug on tailings pond berm completed. 
 Authorization to construct an intermediate berm across the tailings pond received from Matthew 

McElwaine. 
 Intermediate berm construction commenced. Work completed today included stripping overburden 

off the the wet cell area and establishing the core of the berm. 
 Second excavator culling boulders to be used for stabilizing the tailings. 
 Camp occupancy 17  
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Spreading bentonite for bentonite seal. 
 
 

 
  

Mixing and compacting thin lifts of bentonite seal.  
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Completed Adit 2 
 

 
 

Completed cleanup of road to adit 2  
  



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 12,2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  11.0 C  Low   5.5 C   
Wind Chill  N/A Wind Speed   10 - 15 kph 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) trace 

Conditions Cloudy with light rain at 07:00 until ~ 10:00 am. Cloudy with occasional showers 
throughout the day. 

   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Completed construction of the intermediate berm at the landfill site. Perimeter lined with type 2 

material to receive the liner from borrow source 5. 
 Liner arrived by plane today at 3:00 pm. 
 Banding clips arrived today. 
 Work crew resumed banding the contaminated soil boxes. 
 Aircraft made 2 flights to Cambridge Bay bringing in fuel (7 drums per load). Crews ferrying fuel 

between the Roberts Lake dock and the camp site. 
 Test results for waste water received. Waste water test results meet specified discharge criteria. 

Waste water can now be discharged from all the holding tanks. 
 Test results for contaminated soil were not received. 
 Additional information, requested by Charles, was added to Tailings Pond Rev D plan, and 

resubmitted. The plan was then submitted to Bill Horne, EBA. 
 Discussed queries raised by Bill Horne with Charles. 
 Camp occupancy 17  
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Intermediate berm under construction 
 
 

  
 

Slopes of dry cell being lined with Type 2 material to receive 20 mil liner.  
   



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 14,2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  18.0 C  Low   3.5 C   
Wind Chill  N/A Wind Speed   0-5 kph 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Sunny all day. Hot; Winds light, mosquito quotient high away from the camp area 
   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Top of type 2  material in landfill surveyed. 
 Placed blast fines in bottom of  landfill to reach required thickness. 
 Started placing tires, steel, and fuel bladder in landfill. 
 Workers assembling crates for hydrocarbon contaminated soils. 
 Excavator continued stockpiling type 2 material from borrow source 4. 
 Excavation in borrow source 4 backfilled with blast rock. 
 Meeting with John Weigle and Gavin Domitter to go over all pay items, and identify over runs, and 

other issues. 
 Camp occupancy 16 
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Excavation and stockpiling at borrow source 4 
 
 

 
 
Blast fine material to fill to required thickness (.5 m) over the liner. Material only placed where steel can 
be placed. Steel will not be placed against the banks to avoid any chance of the liner being punctured. 



Roberts Bay Mine Site Remediation                        DAILY REPORT                                Page 3 of 3 
 

     

 

 
    

Start of debris placement which included the fuel bladder, tires and steel 
  
   

  
 

  
 

  
 
  

 
  



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 15,2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  16.7 C  Low   7.6 C   

Wind Chill  N/A Wind Speed   Varied from calm to >25 
kph 

Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) trace 

Conditions Varied: Cloudy in early am, brief sunny periods, showers in afternoon, scattered 
clouds in the afternoon. 

   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Completed placing tires, fuel bladder and all steel into the dry cell. 
 Surveyed to ensure compliance with elevation limits. 
 Site beautification – cleaned up cigarette butts, empty coffee cups, and hand raked small ruts 

around the site. Cleaned up any boxes, rinsed empty waste water containers, and stored the 
containers in a tidy manner. 

 Cleaned up scattered steel in the steel stockpile area. 
 Continue sorting rock. 
 Completed backfilling in borrow source 4 area. 
 Pumped water from wet cell to dry cell ~5 hours. 
 Hose on loader burst. No replacement until Monday. 
 Wildlife sighting: A grizzle bear was sighted last night ~ 9:00 pm by persons at the dock. The bear 

headed north up the valley to a point opposite the landfill area (south west of camp). The bear then 
headed west, and over a ridge and was gone. 

 Camp occupancy 16 
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Dry pond with all steel placed 
  

 
  

Overall view of the landfill area 
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Pumping system set up. Worker is at the filtering device 
 

  
 

Pumping nearing completion 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 18,2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  11.0 C  Low   6.8 C   

Wind Chill  N/A Wind Speed   Ne 20kph + in am, light 
in pm 

Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) trace 
Conditions Cloudy, cold, windy in am. Fog, drizzle by 10:00 am. Clear, pleasant in pm.   
   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Completed placing type 1 material below the debris. 
 Placed tubing, and balance of debris in wet cell. 
 No test results on ash. 
 Work crew building boxes. 10 assembled. 
 Drilling continues. 
 Survey monument hole drilled. Monument partially installed, and grout placed (Interrupted by 

testing requirement) 
 Type 1 material placed at east end of dry cell.  
 Type 2 material placed over debris in dry cell and packed with the excavator. 
 Test samples taken at site ET1011, fuel bladder area and garage. Plane was chartered out of 

Cambridge Bay to pick up the samples and deliver to Canadian North. 
 Wildlife: Wolf, in old camp area south of the tailings pond ~ 3:00 pm 
 Grizzle bear, by the creek ~ 200m west of the dock ~ 9:00pm 
 Total 17 
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Drilling rock face. 
 

  
 

Debris placement in wet cell. 
 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 19,2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  11.7 C  Low   2.5 C   
Wind Chill  N/A Wind Speed   Light 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Clear all day   
   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Small crew building boxes. 
 Progress made in finalizing hazmat issues. Report received from Darryl Stowe assessing his lists 

against contract items. Descriptions of contents of boxes left by John Dechuter summarized. 
 Drill rig broken down in the afternoon. 
 Stripped borrow pit 4, and hauled type 2 material from this pit in the afternoon. This pit is a poor 

source of material as permafrost is near the surface. It will be necessary to scrape away at thawed 
material daily. 

 Survey monument installed. 
 Type 2 material in dry cell complete, compacted and surveyed. 
 Test results for ashes received. Burn pile results all below detectable limits. Incinerator tests results 

reported measurable concentrations of various PAH parameters however they are below the CCME 
2008 standards for PAHs. 

 Numerous emails related to contaminated soil issues. 
 Wildlife: Wolf passed within 10 metres of camp trailers, stopped and chewed on the sewage line, 

then headed east over the rocks. Wolf paid no attention to nearby onlookers. Time 7:00 pm 
 Total 17 
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Compacting Type 2 material over the debris in the dry cell. 
 

 
 

Excavating type 2 material from borrow source 4 
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Type 2 material in dry cell complete 
 

 
 

Wolf behind the trailers 
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Compacting type 2 material over debris in the dry cell 
 

  
     

Grizzle Bear by the creek 
 
  



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 20,2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  10.0 C  Low   3.6 C   
Wind Chill  N/A Wind Speed   North 15-20 kph 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 

Conditions Sunny +5C at 7:00 am. Cloudy by 11:00 am front moves in at 3:00 pm. Cloudy, 
windy and cold   

   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Small crew assembling boxes 
 Stripped a larger area in borrow source 4. It is clear that borrow source 4 and borrow source 5 will 

not yield sufficient quantity to place 1 m lift in the wet cell. Will continue to strip as much of source 
4 as possible. 

 Hauling and placing type 1 material on dry cell. Nearing completion. 
 Hauled ashes into wet cell.  
 Surveyor tied in monuments in the Roberts Bay area. 
 Held site meeting. 
 Much of the day spent trying to locate soil samples that had been “misdirected” to Calgary. 

Samples will be in Edmonton 8:00 pm, delivered to Maxxam’s lab, and tested starting at 8:00 am 
tomorrow. 

 Drill rig down all day. Should have repaired later this evening and will drill all night. 
 Camp :18 persons (Dustin left, Archie the blaster, and a mechanic arrived) 
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Compacting type 1 cap over the dry cell 
 

 
 

Borrow source 4. Permafrost a major issue 
   
 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 22,2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  10.4 C 3.3 C   
Wind Chill  N/A Wind Speed   light 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Sunny light winds all day 
   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Most of morning spent on activities related to the blast at 9:50 am. All equipment and fuel tank 

moved a safe distance. Following the blast everything was moved back. This was the largest, and 
final blast at the site. One piece of rock landed on the roof of the camp, above the furnace room. 

 The balance of the morning and the afternoon were spent excavating and placing thermistos. 
Thermistor A was installed on bedrock. Thermistor B was installed on permafrost (there was still 
tailings). Thermistor C was installed .5 m below original ground. There was < .5 m of water in 
location A and B.  Location C was dry. 

 Test results for Aug 18 were received. The test result at the fuel bladder was clean. Test results at 
the garage were clean except for the furthest south location sampled. Test result at location ET 1011 
came back hot. PHCs are the issue. Metals are not. Lab requested (Henry) to provide an alternate 
PHC analysis. Lab also requested to provide a chromotograph and an opinion as to whether the high 
result could because of peat. 

 Discussed results with John Weigle. More excavations will be carried out at sample locations G2 
(283), 256, and 1112 tomorrow afternoon and results shipped out tomorrow. 

 Some rock hauled to the two open excavations that are clean. Dressing material (rock) also hauled 
to the blast area south of adit 1, which is now depleted.. 

 Camp :14 persons (Blasters departed. Bear monitor returned) 
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 Blast north of landfill 
 

   
      

Blast north of landfill 
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Thermistor at location “A”. Marks on the pipe are at one meter intervals 
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Setting thermocouple “B” 
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Hauling Type 1 material from blasted area south of adit 1. This source is nearly depleted. 
 
  



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 23,2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  12.7 C 2.5 C   
Wind Chill  N/A Wind Speed   South 15 – 20 kph 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Sunny, high scattered clouds, windy all day  
   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Most of the morning spent addressing contaminated soil issues. Excavations were undertaken, soil 

samples collected, packaged and shipped to Edmonton. 
 The balance of the morning and afternoon were spent capping the dry side of the landfill. Cap is 

now roughed in, but needs final grading, compaction, and crown placed. Side slopes need to be 
completed. 

 Balance of crew were involved with the fuel resupply (49 barrels in the last two days). Work 
involved moving full drums from the dock, pumping into the main tank, then returning the empties 
to the dock to send back. 

 Wildlife: Grizzle, in the Roberts Lake dock area ~ 11:00 am 
 Camp :14 persons (Blasters departed. Bear monitor returned) 
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Loading type 1 material. Note how much the pile has been reduced. 
 

 
   

Final cap placement   
 
  



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 24,2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  17.2 C 6.3 C   
Wind Chill  N/A Wind Speed   light 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Clear all day. Light wind  
   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Most of day spent completing installation of the thermistors. Two completed 
 Completed dressing blast area number 2 (South of adit 1.) 
 Hauling blast rock to borrow source 4. 50 loads hauled today. 
 Worked on boxes and filling with contaminated soil in the morning. 
  Constructed berm with type 2 material to divert drainage at the north west corner of the landfill. 

Void south of the berm will be filled with type 1 material. 
 Laid out crown of the landfill. 
 Sampled floor of four excavations at the garage site. 
  Wildlife (yesterday): Two wolves seen together west of the dock 
 Camp :14 persons   
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Final dressing on blast 2 area, south of Adit 1. 
  

   
  

Berm at north west corner of landfill. Void to the south will be filled with type 1 material. 
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Borrow Area 4. Capping with type 1 material just starting 
 
 

 
  

Preparing to grout thermistor A 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 25,2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  17.5 C 5.9 C   
Wind Chill  N/A Wind Speed   light 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Clear all day. Light wind  
   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Completed placement of thermistors, ground rods, grouting and placing protective mounds. 
 Completed hauling waste rock to borrow area 4. 
 Completed spreading and compacting rock in borrow area 4 
 Filled in original garage excavation. 
 Remove steel balls from trammel, to reduce weight.   
  Wildlife: Wolf, yesterday, approached the trailers, peed on the trailer, chewed the sewer line and 

moved on. 
 Test results from tests taken Aug 23 received. Test results were not promising. 
 Today, wolf came by on the same path, east of the trailers, and kept on going.   
 Camp :14 persons   
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Completed blast site 2, south of adit 1 
 

 
 

Borrow source backfilled. Excavators are compacting with their tracks 
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Thermistor A. Ground rod installed, grout placed. Type 2 protection placed. All three thermistors 
 at this stage. Beads and sand in the pipe will be installed when final cap completed. 

  
    

  



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Lawrence Borowski Date: August 26,2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
  

Site personnel: Lawrence Borowski;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) High  17.0 C 5.1 C   
Wind Chill  N/A Wind Speed   light 
Barometric Pressure  Not available  Tendency   
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Clear all day. Light wind  
   
  
 
WORK IN PROGRESS 
 
 Daily safety meeting 
 Filled in gully between on west side of landfill, between landfill and rock outcrop. 
 Continued building boxes and filling with contaminated soil. 
 Started placing crown on landfill. 
 Excavations at the garage site.  
 Test results received from August 24th base samples. All results are clean, except for one sample 

that needs to be retested. 
 Camp :15 persons (cook leaves,  Two arrive, Henry Wong and replacement cook) 

 
This will be my final on-site report. Thank you all for your support during the past 36 days. I will be 
leaving Roberts Bay tomorrow morning. Henry Wong will be replacing me. 
Lawrence Borowski  
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Gully on west side of landfill between landfill and rock outcrop filled to provide positive drainage 
  

 
 

Potential contaminated area 
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Start placement of final crown 
   



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Henry Wong Date: Friday August 28, 2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
 

Site personnel: Henry Wong;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) 12 C    
Wind Chill N/A Wind Speed   Light 
Barometric Pressure Not available  Tendency   
Relative Humidity Not available  Precipitation (mm) 0 
Conditions Sun and Clouds 
 
 
 
WORK IN PROGRESS 
 
• Daily safety meeting 
• Quantum started loading equipment onto the trailer beds preparing for site demobilization 
• During the afternoon, the housing and PVC pipe section of Thermistor A was excavated out, PVC 

pipe section replaced, housing reset and re-grouted. 
o It appeared that the PVC pipe had undergone chemical or heat collapse. 

• Verification samples for the Expanded Garage Area contaminant zone were dropped off at the 
Maxxam Analytics laboratory early morning and results received late afternoon. 

o Samples 403 and 402, situated at the north end of the contaminant zone, continued to exceed 
the site cleanup objectives 

• Impacted soil from the north zone was excavated to bedrock; approximately 10 m3 of contaminated 
soil was excavated out and stockpiled. 

• Work continued on the construction of the remaining soil boxes and containerization of PHC-
contaminated soil from the mill area. 

• Vehicle maintenance; Hagglund wheels, airbag 
• Camp :14 persons 
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Landfill Crown. 
 

 
 

Camp Overview. 
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Camp Overview. 
 

 
 

Loading Equipment. 
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Wednesday Remedial Excavation. 
 

 
 

North end of Contaminant Zone Advanced to Bedrock. 
 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Henry Wong Date: Saturday August 29, 2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
 

Site personnel: Henry Wong;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) 15 C    
Wind Chill N/A Wind Speed   Light 
Barometric Pressure Not available  Tendency   
Relative Humidity Not available  Precipitation (mm) 0 
Conditions Sunny 
 
 
 
WORK IN PROGRESS 
 
• Daily safety meeting 
• Quantum continued loading equipment and materials onto the tractor trailer beds in preparation for 

winter demobilization: 
o containerized soil crates, 10 of 145; and 
o lead painted mining equipment 

• The remedial extended-zone-excavation from the Garage Area was backfilled with blast rock today. 
• The PVC pipe in Thermistor A collapsed again after resetting the housing; the housing was 

excavated out again; however, the grout and cut pipe remains locked in the housing 
• Work continued on the construction of the remaining soil boxes and containerization of PHC-

contaminated soil from the mill area. 
• Camp :14 persons 
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Loading Containerized Soil Crates. 
 

 
 

Loaded Mining Equipment. 
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Extended Garage Area Remediation. 
 

 
 

Camp Overview. 
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Camp Overview. 
 

 
 

Camp Overview. 
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Excavation of Thermistor A housing. 
 

 
 

Collapsed PVC Pipe. 
 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Henry Wong Date: Sunday August 30, 2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
 

Site personnel: Henry Wong;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) 11 oC    
Wind Chill N/A Wind Speed   Light 
Barometric Pressure Not available  Tendency   
Relative Humidity Not available  Precipitation (mm) 0 
Conditions Sun and clouds 
 
 
 
WORK IN PROGRESS 
 
• Daily safety meeting 

 
• Quantum continued preparing the camp for shutdown: 

o Vehicle maintenance; and 
o Pulling trailer beds out for loading 

• The borrow area north of the landfill has been exhausted and closed.  The area was restored to 
blend into the existing topography. 

 
• The extra-work soil crates arrived at Cambridge from Yellowknife Saturday evening.  Forty (40) 

crates were shipped via DC-4 to Cambridge Bay. 
• A charted Air Tindi twin otter arrived at site Saturday evening from Yellowknife and dropped off a 

load of crates (4 crates) and food re-supply.  The plane headed to Cambridge Bay to overnight for 
shuttling the crates to site the next day. 

• Low-ceiling fog out of Cambridge Bay delayed the start-up until mid-morning.  A total five (5) 
twin otter loads were shuttled from Cambridge Bay to site; 10:00 – 19:30.  Each load hauled five 
crates to site.  A total twenty-nine extra crates have been mobilized to site.  Another 15 crates are in 
Cambridge bay to be shuttled the next day. 

 
• The crew worked at unloading the planes and started assembly of the crates. 

 
• The housing and PVC pipe in Thermistor A were re-installed in the afternoon.  After the 2-hour 

initial grout set and with no evidence of pipe collapse, the thermistor cable and data logger were set 
up. 

• All three (3) thermistor installations are in place and operating.  The data logger clocks were set to 
the current time and date and an initial data download was done to test data retrieval.  Temperatures 
were observed from all in ground bead late evening. 

 
• Camp end of day @ 15 persons 
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Re-shaped Borrowed Area North of Landfill. 
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Mobilization of Additional Soil Crates to Site. 
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Final Installation Setup of Thermistor A. 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Henry Wong Date: Monday August 31, 2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
 

Site personnel: Henry Wong;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) 9 oC    

Wind Chill N/A Wind Speed   Strong gusting winds in 
the afternoon 

Barometric Pressure Not available  Tendency   

Relative Humidity Not available  Precipitation (mm) Intermittent rain 
through morning  

Conditions Heavy fog through morning 
 
 
 
WORK IN PROGRESS 
 
• Daily safety meeting 

 
• Quantum continued preparing the camp for shutdown: 

 
• Low-ceiling fog at site and Cambridge Bay.  The air shuttle of the remaining 15 crates from 

Cambridge Bay was weathered out.  The Air Tindi twin otter returned to Yellowknife late 
afternoon; 16:00. 

 
• The crew worked on construction of the box crates that were hauled to site yesterday and loaded the 

PHC impacted soil from the extended garage area remediation.  Twenty-nine (29) crates were filled 
with PHC impacted soil. 

 
• The field work for the as-built landfill topography was completed today. 

 
• Camp @ 15 persons 
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Site Fogged In. 
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Construction and Loading of Box Crates. 
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Remaining PHC-Impacted Soil to be Containerized. 
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Containerized Impacted Soils. 
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Site Overview. 
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Landfill Topography. 

 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Henry Wong Date: Tuesday Sept. 1, 2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
 

Site personnel: Henry Wong;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) 2 oC    
Wind Chill N/A Wind Speed   80 km to 100 km winds 
Barometric Pressure Not available  Tendency   

Relative Humidity Not available  Precipitation (mm) 
Intermittent rain 
through day 
Forecasted 5mm 

Conditions Heavy fog through day 
 
 
 
WORK IN PROGRESS 
 
• No work was carried out today due to weather and pending transport of the remaining crates from 

Cambridge Bay.  An Arctic Sunwest twin otter from Yellowknife has been scheduled for shuttling 
the crates tomorrow. 

 
• Camp @ 15 persons 
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Site Overview. 



SENES Consultants Limited 
 121 Granton Drive, Unit 12 

   Richmond Hill, Ontario 

MEMORANDUM         Canada   L4B 3N4 

    Tel:   (905) 764-9380 
 Fax:   (905) 764-9386 
    E-mail:  senes@senes.ca 
 Web Site:  http://www.senes.ca 

  
 

TO:  Ms. Giselle Cotta – PWGSC  340807 

  Mr. Matthew McElwaine – PWGSC 

  Mr. Dele Morakinyo - INAC 

 

FROM: Mr. Pascal Simard 29 April 2010 

 

SUBJ:  Roberts Bay and Ida Bay Demobilization Site Visit 29 April 2010 

  
 

Pursuant to the request of Mr. Matthew McElwaine of PWGSG the writer attended the 

demobilization site visit held on Thursday 29 April 2010.  The following is a list of site visit 

attendees: 

 

Mr. John Weigel  Stan Dean Ltd. (sub-contractor to Quantum) 

Mr. Pascal Simard  Departmental Representative 

 

The Program 

 

Upon completion of the remobilization of all equipment and materials, the Plan was to visit the 

Roberts Bay and Ida Bay sites to review and inspect the conditions of the trail used, former Ida Bay 

mine site and structures, and the new laydown area. The purpose of this program was to ensure no 

additional equipment or material was left behind and required to be mobilized.  This was to be 

preceded by a flow over of the trail used to mobilize the equipment from Ida to Roberts Bay. This 

was to take upwards of 5 hours.  Upon completing the inspection the Departmental Representative 

and the crew team would fly back to Yellowknife. 

 

Log of Site Visit 

 

Mr. Simard  proceeded to the Sunwest land-base hangar at 6:30 AM.  The flight was ready to go by 

7:30 AM.  The weather in Yellowknife was sunny with few clouds and plus one degree Celsius with 

light winds. 

 

Flight arrived at Ida Bay at approximately 10:30 AM by landing using skis on the Arctic Ocean in 

front of the Ida Bay Mine Site.   
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During the visit Messrs. Weigel and Simard where in discussions to confirm how the mobilization 

work was completed.  Mr. Weigel who was responsible for the mobilization of the equipment 

explained how the mobilization was undertaken.  It took about 5 to dry out the equipment and get it 

ready to mobilize to Roberts Bay and another 5 days in order to get the equipment and materials over 

to Roberts Bay including the departure day. 

 

The condition of the former mine site and camp at Ida Bay, the trail used and the new laydown area 

at Roberts Bay was reviewed by Mr. Simard and it was determined the work was completed 

according to the agreement.   

 

A photograph journal of the site was taken by Mr. Simard.  Some select photographs have been 

attached. 

 

The team left site at approximately 13:30 PM and landed in Yellowknife at 4 PM. 

 

Issues discussed on site aside from those related to the mobilization of equipment and materials: 

 

1. Diesel Fuel spill – A small spill occurred during the mobilization activates in April 2009. 

The spill was caused when a worker inadvertently opened a valve under a piece of 

equipment while digging it out of the snow. The former spill area was shown and Mr. 

Weigel confirmed a maximum of 40 Litres of fuel was spilled. The spill area was scraped 

off and material was put on a tarp then covered with 4” rock (no sample to be taken there). 

The remaining soils in place were incinerated using the equipment on site to ensure no 

residual contamination was left in place. No sheen or odours were observed on the spill area 

or at the small stock pile. Mr. Simard asked Mr. Weigel that during the next visit, they 

gather the small stock pile with potential contamination and put it in available 205 litre 

drums to be removed with the crates.  
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Photographs 

 

 
 

Photo 1: Laydown area at Roberts Bay as seen from west side. 

 

 
Photo 2: Laydown area at Roberts Bay as seen from west side. 
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Photo 3: Office Laydown area at Roberts Bay as seen from west side. 

 

 
Photo 4: Hydrocarbon spill area, in center of photo. 
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Photo 5: Stock pile of scrapped potentially contaminated soil, covered with 4” gravel. 

 

 
Photo 6: Trail used for transporting equipment, northern portion. 
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Photo 7: Trail used for transporting equipment, central portion. 

 

 
Photo 8: Trail used for transporting equipment, southern portion. 
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Photo 9: Former laydown area at Ida Bay looking north-eastward. 

 

 
Photo 10: Former laydown area at Ida Bay looking northward. 
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Photo 11: Former laydown area at Ida Bay looking south-eastward. 

 

 
Photo 12: Former laydown area at Ida Bay with landfill cell, looking southward. 
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Photo 13: Landfill Cell at Ida Bay looking north-westward. 

 

 
Photo 14: Roberts Bay laydown area, looking northward. 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Pascal Simard Date:  July 21, 2010 

Contractor: Quantum Murray Project   PWGSC:  
  

Site personnel: Pascal Simard-SENES; John Weigle (site super), Gavin Domitter, Wally Wallster, 
Donny Boxer-Quantum Murray; Jimmy Evalik-Ekaluktutiak HTO 

 
WEATHER 
Temperature (°C) High  10 C  Low   5.0C   
Wind Chill  N/A Wind Speed   Estimate 15 km p. h.   
Barometric Pressure  Not available  Tendency  North-East 
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Cool and mostly cloudy to partially cloudy 
   
  
 
WORK IN PROGRESS 
 
• Mobilization to site. Quantum crew (including Pascal Simard from SENES) arrived on site at 

6h00pm from Yellowknife and Jimmy Evalik arrived at 8h00pm. 
• 5 Drums of fuel was received from Newmont Mine site via helicopter. 
• It is obvious that ground is already soft under waste rock and this could be a challenge considering 

the limited amount of waste rock available. 
• Picture were taken by Gavin Domitter and Pascal Simard of the work areas prior to record 

conditions prior to work being started.  
• Day spent mobilizing to site, organizing camp and starting/tuning equipment. A small amount 

(roughly 10m3) of waste rock was laid down to accommodate entry to bunk house and kitchen 
trailers as well as machinery running in main area in front of trailers. 

• Wildlife Sighting: One Ptarmigan. 
• Camp occupancy: 6 
• Mosquito quotient: low due to wind 
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Exploration trench as of July 21st 2010, prior to final grading 
 

 
 

Overview of camp area at arrival on July 21st 2010, prior to any site work 
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Overview of camp area at arrival on July 21st 2010, prior to any site work 
 

 
 

Overview of camp area at arrival on July 21st 2010, prior to any site work 
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Shoreline area at arrival on July 21st 2010, prior to any site work 
 

 
 

Overview of old adit area at arrival on July 21st 2010, prior to any site work 
 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Pascal Simard Date:  July 22, 2010 

Contractor: Quantum Murray Project   PWGSC:  
  

Site personnel: Pascal Simard-SENES; John Weigle (site super), Gavin Domitter, Wally Wallster, 
Donny Boxer-Quantum Murray; Jimmy Evalik-Ekaluktutiak HTO 

 
WEATHER 
Temperature (°C) High  15 C  Low   5.0C   
Wind Chill  N/A Wind Speed   Estimate 5 to 10 kph,   
Barometric Pressure  Not available  Tendency  West, north-west 
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Sunny 
   
  
 
WORK IN PROGRESS 
 
• Orientation H&S meeting and Daily safety meeting. 
• Work plan kick off meeting 

Topics discussed: 
- Excavation of shoreline 
- Preparation of demob surface 

• Preparation of the area to receive boxed crates and various equipment closer to shore and loading 
ramp with waste rock to avoid soft ground conditions in late August as well as facilitating loading 
operations. 

• Mr. Domitter, Simard and Weigle did a walk around site to discuss work to be completed at the 
following areas: 
- Shore line excavation and grading of waste rock 
- Exploration trenches and the vent shaft backfilling. 3 trenches total: 1.2m x 1m x 10m (original, 

mention in specs), ..... (additional, not mention in specs) and .... (additional, not mention in 
specs). 

- Removal of wood at vent raise. 
- Small rock core debris pile north of exploration trenches (not mention in the specs). 
- Ida Old camp battery related contaminated soils already excavated according to Wally Wallster. 
- Collection of various scattered metal, tin cans and wood debris around Ida Bay old camp, mostly 

on rock outcrop along seashore. 
• Mr. Domitter gathered information for times of high and low tides, after discussion with Mr. 

Simard and Weigle about a plan of attack, to more precisely determine the adequate area to be 
excavated. Flags and stakes were put in-situ based on the low and high tide times. Final excavation 
of the metal impacted waste rock within the low and high tide marks is planned for tomorrow along 
with the backfilling of the exploration trench and vent. As we speak the high tide is at 0.8m while to 
seasonal high is apparently at 1.2m. Therefore, it was decided to remove waste rock slightly above 
the current observed high mark. 

• A total of 52 loader buckets (3.8m3 each) of waste rock was removed from the shore line, above the 
high tide mark for grading purposes and used for the new boxed crates lay down area.   

• Rough grading of waste rock above high tide mark along shore line, in preparation of the 
excavation of the metal impacted waste rock. 
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• Confirmation sampling at the old batteries site was done on remaining surface soil (0-50mm) by 
Mr. Simard. Area was pointed out by Willy Evalik who was present during the removal of the 
batteries.  

• Sampling was done by Mr. Simard on the diesel fuel spill stock pile. Stock pile is approximately 
3m x 5m and 0.4m high at its apex. No visual signs of hydrocarbons were observed although a faint 
to medium odour was present at the four composite location sampled.  

• 4 very small exploration trenches located approximately 25m to the south of the east end of the 
exploration trench were back filled to adjacent grade with waste rock. No 1m mound were judged 
necessary since the exploration holes had a solid rock bottom, were free of water, only 0.75m deep 
and approximately 1m x 1m in dimension. Approximate locations of the exploration holes were laid 
out on the field site plan used by Mr. Simard and chained. 

• Quantum started moving boxed crates to the final location before loading. A total of 38 crates were 
moved to the new lay down area. 

• Wildlife Sighting: One groundhog, a few birds. 
• Camp occupancy remains at 6 
• Mosquito quotient: low due to wind 

  
 

 
 
   

 
    

Excavation of shoreline waste rock, looking south, south-west 
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Bedrock at shoreline, looking south, south-west 
 

 
 

Fuel spill stockpile, looking south-east 
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Small trenches south-east of main exploration trench backfilled and graded, looking north-west 
 

 
 

Small trenches south-east of main exploration trench backfilled and graded, looking south-east 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Pascal Simard Date:  July 23, 2010 

Contractor: Quantum Murray Project   PWGSC:  
  

Site personnel: Pascal Simard-SENES; John Weigle (site super), Gavin Domitter, Wally Wallster, 
Donny Boxer-Quantum Murray; Jimmy Evalik-Ekaluktutiak HTO 

 
WEATHER 
Temperature (°C) High  15 C  Low   5.0C   
Wind Chill  N/A Wind Speed   Estimate 5 kph to none   
Barometric Pressure  Not available  Tendency  East 
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Sunny to gradually partly cloudy at end of day 
   
  
 
WORK IN PROGRESS 
 
• Daily safety meeting. 
• Work plan kick off meeting 

Topics discussed: 
- Excavation of shoreline 
- Backfilling of exploration trench 
- Moving boxed crates 

• Mr. Domitter and Simard did a walk around at the old batteries’ site to discuss further excavation to 
be completed since battery parts and cell parts are still present which yield a concern about more 
soil needed to be remove. More soil will be remove subsequently. 

• Quantum decided to remove the 4 to 5 m3 hydrocarbon impacted spill stock pile from the site to 
avoid future necessary work if the chemical analysis fails. 

• During low tide in the morning, crew proceed with the excavation of metal impacted waste rock 
above the low tide mark up to 2’ above the current high tide. The northern half of the shoreline is 
excavated to bedrock and the remaining length is sloped accordingly.  A total of approximately 
40m3 (11 loads) was removed for the remediation of the metal impacted waste rock between the 
low and high tide marks. 

• Backfill of Exploration trench with material excavated from low/high tide marks with additional 1m 
above ground. Then sloped to the surrounding natural ground with type 1. A total of 13 loads 
(3.8m3 each) of shoreline material was backfilled into the trench with the addition of a total of 4 
loads (3.8m3 each) of type 1 waste rock were brought to cap and grade the exploration trench.   

• Wood over vent shaft was removed and one load (3.8m3) of metal impacted waste rock from 
shoreline was use to backfill the deeper portion of vent shaft. Remaining backfilling, capping and 
grading will continue tomorrow. 

• Rough grading of shoreline between low and high tide marks during low tide. 
• Rough grading of waste rock above high tide mark along shore line. 
• Continue moving the boxed crates to the final location before loading. A total of 108 boxed crates 

were moved. The old lay down area is greatly damaged by the loader tracks. 
• Mobilization of mining equipment, stored over old adit, closer to loading ramp. 
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• Mr Simard, Domitter and Weigle did a site visit to the Robert’s Bay site at 6h00pm via helicopter 
(supplied by Newmont mine site). The site in general is in very good condition and work completed 
appear to have been done in a professional manner: 
- general grading is nicely done 
- no erosion on slopes at any back filled areas 
- small amounts of scattered debris, such as wood, plastic and metal debris, bigger lumber pieces, 
plywood, steel wired stakes, explosive cable and the odd pop can were observed on site.  
- landfill cell is in good conditions with neither caved or eroded areas 
- borrow areas appeared adequately backfilled and graded with no signs of erosion or collapsing 
areas and free of surface water 
- the two former adits appeared adequately backfilled with no signs of erosion or collapsing areas 
and free of surface water 
- old coring 

• Mr. Simard left a message today at 10h30 am to Mr. Matthew McElwaine for an update on the 
project and the work being completed. A second attempt to contact Mr. McElwaine was done at 
5h20pm again without success but no message was left this time. 

• Wildlife Sighting: One Caribou at Robert’s Bay site, one sand piper 
• Camp occupancy remains at 6 
• Mosquito quotient: high 

 
 

  

 
    

Shoreline excavation during low tide, looking south  
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Shoreline excavation, looking south 
 

 
 

Soft ground during the relocation of the boxed crates 
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Roberts Bay site, looking south-west 
 

 
 

Roberts Bay site, looking west 
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Roberts Bay site, looking east to the old adits and borrow area 
 

 
 

Roberts Bay site, looking north-east to old adits and borrow area 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Pascal Simard Date:  July 24, 2010 

Contractor: Quantum Murray Project   PWGSC:  
  

Site personnel: Pascal Simard-SENES; John Weigle (site super), Gavin Domitter, Wally Wallster, 
Donny Boxer-Quantum Murray; Jimmy Evalik-Ekaluktutiak HTO 

 
WEATHER 
Temperature (°C) High  15-18 C  Low   5.0C   
Wind Chill  N/A Wind Speed   Estimate 0-5 kph to none  
Barometric Pressure  Not available  Tendency  East 
Relative Humidity  Not available  Precipitation (mm) Less than 1mm 
Conditions Cloudy with periods of light rain in the morning, clearing out to sunny in pm 
   
  
 
WORK IN PROGRESS 
 
• Daily safety meeting. 
• Work plan kick off meeting 

Topics discussed: 
- Excavation of shoreline 
- Backfilling of vent shaft and final grading of vent shaft and adit areas 
- Moving boxed crates and various equipment 

• Mr. Simard proceeded with sampling of two boxed crates from the Mill area for TCLP (metals) 
analysis for disposal purposes. According to Mr. Domitter, that is all the required TCLP by the 
landfill to receive the material. According to Mr. Weigle, all soil was initially stock piled prior to be 
stored in the boxed crates, therefore should be fairly mixed and representative. Although, it prevent 
precise identification of where the soil sampled comes from within Mill area. 

• After more monitoring of high and low tides it was noticed that some high tide events were too 
close of the end of the excavation and therefore contaminated material remained within the limits of 
low/high tides. During this morning low tide, crew proceeded with further excavation of waste rock 
above the highest tide observed. As it stands now, 3/4 of the affected shoreline is excavated to 
bedrock and the remaining length is sloped accordingly.  A total of approximately additional 20m3 
(5 loads) was removed for the remediation of the metal impacted waste rock between the low and 
high tide marks. More material above high tide mark was needed to be removed due to the sloping 
of the underlying bedrock. 

• Completion of vent shaft backfilling and grading. A total of 3 loads (3.8m3 each) of shoreline 
material was brought to the vent shaft for capping and grading. Surrounding blasted material was 
used for final grading. 

• Rough grading of shoreline between low and high tide marks during low tide. 
• Rough grading of waste rock above high tide mark along shore line. 
• Completion of moving the boxed crates to the final location before loading. A total of 40 boxed 

crates were moved. 
• Completion of mobilization of mining and mill equipment closer to loading ramp. 
• Finale grading and packing of shoreline and adit areas 
• Wildlife Sighting: At 4h45am a Grizzly Bear push on the entry door and the window of the 8 men 

sleeper (occupants at the time: Simard, Domitter, Boxer and Evalik) but as soon as occupants got 
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up the bear ran away and after investigating the site it could not be found again. Mr. Evalik stayed 
up the remaining of the morning hours as monitor. 

• Camp occupancy remains at 6 
• Mosquito quotient: high 

  
 
   

 
    

Final grading of shoreline excavation, looking south 
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Backfilled exploration trench, looking North-east 
 

 
 

Backfilled vent shaft and graded, looking west 
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Overview of damaged tundra, looking south-east 
 

 
 

Overview of damaged tundra with backfilled exploration trench in top right corner, looking south-east 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Pascal Simard Date:  July 25, 2010 

Contractor: Quantum Murray Project   PWGSC:  
  

Site personnel: Pascal Simard-SENES; John Weigle (site super), Gavin Domitter, Wally Wallster, 
Donny Boxer-Quantum Murray; Jimmy Evalik-Ekaluktutiak HTO 

 
WEATHER 
Temperature (°C) High  10 C  Low   5.0C   
Wind Chill  N/A Wind Speed   Estimate 30-40 kph 
Barometric Pressure  Not available  Tendency  East – steady strong 
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Sunny 
   
  
 
WORK IN PROGRESS 
 
• Daily safety meeting. 
• Work plan kick off meeting 

Topics discussed: 
- Grading of damaged areas 
- Transfer of one damaged boxed crate to a new one (later decided to be repaired instead) 
- Moving super sacs and remaining equipment to loading area 
- Moving trailers to loading area 

• Mr. Simard proceeded with sampling of shoreline sediment and soil. One sample was taken within 
the low and high tide area. Another sample was taken above high tide mark to assess material that is 
likely going to be washed to shore during rain and spring melt periods in the short to mid-term time 
frame. 

• Impacted spill stock pile was excavated and put into 3 boxed crates and 4 super sacs. Mr Domitter 
is aware that no cost can be claimed in regard of sampling, excavation, transportation and 
disposition can be claimed for this item since the spill was the responsibility of the contractor. 

• Repair of broken boxed crate (1) 
• Transferred 2 broken super sacs into one boxed crate 
• Total to be disposed off site after final adjustments of today: 

- Boxed crates 191 (3 fuel spill not to be charged to job, 1 non-haz waste/garbage and 187 
excavated material) 

- Super sacs 9 (4 fuel spill not to be charged to job and 5 excavated material 
- 4 garbage bags with various debris collected from the Ida Bay (1 bag) and Roberts Bay (3 bags) 

sites 
- 1 x 25 Litre pail of soil excavated at former batteries area at Ida Bay 
- 1 x 25 Litre pail of an unknown white granular residu from Roberts Bay. Analysis will dictate 

what is to be done with this material. 
• A total of 478.8 m3 of waste rock material was excavated/moved/graded until today. Mr Simard 

asked Mr Domitter to provide estimates (qty) for dividing waste rock excavation/move/grading 
totals into the following categories: 
- Waste rock excavated/moved/graded for building ramp to load onto barge in August 
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- Waste rock excavated/moved/graded for making drivable surfaces for equipment and for storing 
equipment 

- Waste rock excavated/moved/graded for backfill and capping of Adits, Exploration trench and 
vent shaft and other small trenches in the vicinity 

- Waste rock excavated/moved/graded within low-high tide marks 
• Mr Simard also asked Mr Domitter to survey all areas where rough grading occurred such as rough 

grading of waste rock (according to categories mentioned above) and areas where grading of 
existing soils occurred only. The survey should also indicate separately the low-high tide related 
work. 

• Rough grading of damaged area caused by relocation of boxed crates 
• Excavated (with shovel) an additional 25 litre pail of soil at old batteries’ location. Mr. Simard then 

re-sampled the remaining surface soil. One pail had already been removed when the batteries were 
removed. 

• Walked around old camp site to gather all observed debris (old tin cans, glass, wood, domestic 
batteries, metal scrap, etc.), a full garbage bag was recovered as well as a 10 foot length of drilling 
rod.  

• Rough grading of former boxed crates lay down area with excavator 
• Mr Weigel decided to wait for tomorrow to move any trailers since space available is limited and 

the first trailers to move would be the sleepers and kitchen 
• Wildlife Sighting: Birds and goffers 
• Camp occupancy remains at 6 
• Mosquito quotient: low due to strong winds 

  
   

 
    

Excavation of additional soils at former location of batteries, looking north, north-east 
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Gathering of all non-hazardous debris observed at Ida Bay former camp facilities, looking south-west 
 

 
 

Scattered debris (mostly glass and rusted metal tins) found during the site clean-up 
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Former boxed crates lay down area re-graded after their relocation and grading of waste rock for ease of 

travel with machinery and equipment during loading, looking west 
 

 
 

Loading ramp with new lay down area for boxed crates (left) and Mill equipment (far right), looking east, 
south-east 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Pascal Simard Date:  July 26, 2010 

Contractor: Quantum Murray Project   PWGSC:  
  

Site personnel: Pascal Simard-SENES; John Weigle (site super), Gavin Domitter, Wally Wallster, 
Donny Boxer-Quantum Murray; Jimmy Evalik-Ekaluktutiak HTO 

 
WEATHER 
Temperature (°C) High  10 C  Low   5.0C   
Wind Chill  N/A Wind Speed   Estimate 10 - 20 kph 
Barometric Pressure  Not available  Tendency  North, Northwest 
Relative Humidity  Not available  Precipitation (mm) 0 
Conditions Sunny 
   
  
 
WORK IN PROGRESS 
 
• Daily safety meeting. 
• Work plan kick off meeting 

Topics discussed: 
- Grading of damaged areas 
- Moving remaining equipment and trailers to loading area  

• Mr. Simard, Domitter and Evalik returned to the Roberts Bay site with garbage bags to collect the 
debris observed during the site visit of July 23. A total of 3 full garbage bags were collected and the 
site was left free of debris. 

• Day was spent moving the remaining equipment as well as 2 trailers (kitchen and bunk house) and 
the generator trailer. 

• Rough grading of damaged area caused by relocation of trailers 
• Wildlife Sighting: Birds and goffers 
• Camp occupancy remains at 6 
• Mosquito quotient: low due to winds 
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Overview of camp at the end of July’s program, looking east  
 

 
 

Overview of shoreline, looking west 
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Small pile of burnt debris recovered during final clean-up at Roberts Bay 
 

 
 

Old tracks left from former operations in the vicinity of present work, looking north-east 



 
  
 
 

     

Roberts Bay/Ida Bay Mine Site Remediation 
DAILY REPORT 

Prepared by: Henry Wong Date: Wednesday Sept. 2, 2009 

Contractor: Quantum Murray Project   
 
PWGSC: 416829 
 

Site personnel: Henry Wong;  John Weigle-Quantum Murray  
 
WEATHER 
Temperature (°C) 3 oC   
Wind Chill N/A Wind Speed   Light winds 
Barometric Pressure Not available  Tendency  

Relative Humidity Not available  Precipitation (mm) Intermittent light rain 
through day 

Conditions Heavy fog on and off through day 
 
 
 
WORK IN PROGRESS 
 
• The scheduled Arctic Sunwest charter was held for the morning in Yellowknife because of low 

ceiling and low visibility at the site and at Cambridge Bay.  The plane attempted the traverse 
following improvement of the site conditions at noon; however, was forced to turn back at 15:00 on 
confirmation of a sudden development of fog in the area.  Because of fuel and daylight concerns the 
plane landed at the Lupin Mine site.  A second attempt for the plane to get to site is scheduled for 
tomorrow. 

 
• Some initial breakdown of the camp continued today; wooden walkways were taken apart and 

stored and general organization of the storage seacans was done. 
 
• The field work for the as-built survey was continued today. 

 
• Camp @ 15 persons. 
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 C NWB Landuse Permit 
 C Quarry Remits 
 C Long Term Monitoring Plan 
 C Abandonment and Restoration Plan 
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 C Water Tracking at Unnamed Pond 
 C Health and Safety Report 
 C Spill Report 
 C Wildlife Report 
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1+1 Indian and Northern
Affairs Canada

Land Administration
P.O. Box 100
IQALUIT, NU, XOAGHO
Phone: 867-975-4275
FAX: 867-975-4286

Affaires indiennes
et du Nord Canada

Your file Votre r(jf{jrence

April 30, 2007 Our file Notre r(jf{jrence

Mr. Lou Spagnuolo
A/Director, Contaminated Sites
Indian & Northern Affairs Canada
P. O. Box 2200
Iqaluit, NU XOAOHO

Dear Mr. Spagnuolo:

Re: Land Use Permit # N2007X0006
Type of Operation: Site Remediation
Location: Ida Bay & Roberts Bav Mine Sites. Kitikmeot. Nunavut. NTS 077A

Please be advised that upon review of the above file, the following term and condition was
omitted:

STORAGE ON ICE The Permittee shall not erect camps or store material on the
surface ice of streams.

Attached is the revised Terms and Conditions, which include the above condition, that is to be
annexed to and forming part of Land Use Permit N2007X0006.

Please ensure that you adhere to the operating conditions annexed to your permit. Should you
have any questions regarding any conditions of this permit, please contact Jeff Holwell at (867)
975-4283 or email holwellj@inac-gc.ca.

q~
Jeff Holwell
Land Administrator Specialist
Land Administration

cc: Manager, Field Operations
RMO-Kitikmeot
NPC
NIRB

Canada

- -- - -- -
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CONDITIONS ANNEXED TO AND FORMING PART
OF LAND USE PERMIT NUMBER N2007X0006

31(1)(a) - Location and Area

1. The Permittee shall not conduct this land use operation
on any lands not designated in the accepted application,
unless otherwise authorized in writing by the Engineer.

2. The Permittee shall remove from Territorial Lands, all
scrap metal, discarded machinery and parts, barrels and
kegs, building and building material.

3. The Permittee shall locate all camps on gravel, sand or
other durable land.

4. The Permittee shall locate all lines, trails and right-of-
ways to be constructed parallel to streams a minimum of
30 metres from any stream except at crossings unless
otherwise authorized in writing by a Land Use Inspector.

31(1)(b) - Time

5. The Permittee's Field Supervisor shall contact or meet
with a Land Use Inspector at the Iqaluit office of the
Department of Indian Affairs and Northern
Development, phone number 867-975-4296, at least 48
hours prior to the commencement of this land use
operation.

6. The Permittee shall advise a Land Use Inspector at least
10 days prior to the completion of the land use operation
of;

a) his plans for removal or storage of equipment and
materials, and

b) when final clean-up and restoration of the lands
used will be completed.

PLANS

REMOVE WASTE
MATERIAL

CAMP LOCATION

PARALLELLING
STREAMS.

CONTACT
INSPECTOR

REPORTS BEFORE

REMOVA~
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7. The Permittee shall notify a Land Use Inspector at least
10 days prior to backfilling any sump.

8. The Permittee shall complete all clean-up and
restoration of the lands used prior to the expiry date of
this permit.

9. The Engineer reserves the right to impose closure of any
area to the Permittee in periods when dangers to natural
resources are severe.

31(1)(c) - Equipment

10. The Permittee shall not use any equipment except of the
type, size and number that is listed in the accepted
application, unless otherwise authorized in writing by
the Land Use Inspector.

11. The Permittee shall use a forced-air fuel-fired
incinerator to incinerate all combustible garbage and
debris.

12. The Permittee shall keep all garbage and debris in a
covered metal container until disposed of.

13. The Permittee shall not place dirt or debris into streams
to serve as ramps for loading or unloading ships or
barges, unless authorized in writing by a Land Use
Inspector.

31(1)(d) - Methods and Techniques

14. The Permittee shall scout proposed lines and routes to
select the best location for crossing streams and
avoiding terrain obstacles prior to the movement of any
vehicle that exerts pressure on the ground in excess of
35 k pa.

- - - - -

BACKFILLING
NOTIFICATION

CLEAN-UP

CLOSURE

ONLY APPROVED
EQUIPMENT

INCINERATORS

GARBAGE
CONTAINERS

DIRT RAMPS

DETOURS &
CROSSINGS
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15. The Permittee shall slope the sides of excavations and
embankments except in solid rock to a
horizontaVverticalratio of 2:1 unless otherwise
authorized in writing by the Land Use Inspector.

16. The Permittee shall not erect camps or store material
on the surface ice of streams.

17. The Permittee shall not locate any sump within 31
metres of the normal high water mark of any stream.

18. The Permittee shall backfill and restore all sumps prior
to the expiry date of this permit.

19. The Permittee shall ensure that the land use area is kept
clean and tidy at all times.

EXCAVATIONS
AND
EMBANKMENTS

STORAGE"ONICE

SUMPS FROM
WATER

BACKFILL SUMPS

CLEAN WORK
AREA

31(1)(t) - Control or Prevention of Floodinl!. Erosion and Subsidence of Land

20. The Permittee shall remove any obstruction to natural
drainage caused by any part of this land use operation.

21. The Permittee shall not cut any stream bank unless
authorized in writing by a Land Use Inspector.

22. The Permittee shall install culverts or bridges as
construction of the road progresses, unless otherwise
authorized in writing by a Land Use Inspector.

23. The Permittee shall not use the bed of streams for access
routes except for the purpose of crossing the streams
unless otherwise authorized by a Land Use Inspector.

24. The Permittee shall not ford wet streams unless
authorized in writing by a Land Use Inspector.

NATURAL
DRAINAGE

STREAM BANKS

INSTALLATION
CULVERTS
BRIDGES

STREAM BEDS
ACCESS

NO FORDING OF
STREAMS
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32. The Pennittee shall not use chemicals in connection
with the land use operation without the prior approval of
the Engineer.

APPROVAL OF
CHEMICALS

-4-

25. The Pennittee shall not construct interceptor or off- DITCHES

shoot drainage ditches unless approved in writing by the
Land Use Inspector.

26. The Pennittee shall install erosion control structures as EROSION

the land use operation progresses unless otherwise CONTROL WHEN

authorized by a Land Use Inspector.

27. The Pennittee shall insulate the ground surface beneath INSULATE
all structures and facilities associated with this land use GROUND

operation to: SURFACE

a) prevent any vegetation present from being
removed and,

b) the ground settling and/or eroding.

28. The Pennittee shall prepare the site in such a manner as PREVENTION OF

to prevent rutting of the ground surface. RUTTING

29. The Pennittee shall not move any equipment or vehicles VEHICLE

unless the ground surface is in a state capable of fully MOVEMENT

supporting the equipment or vehicles without rutting or FREEZE-UP

gougmg.

30. The Pennittee shall suspend overland travel of SUSPEND

equipment or vehicles if rutting occurs. OVERLAND
TRAVEL

31. The Pennittee shall establish vegetation on all areas REVEGETATE
stripped of vegetation during this land use operation to a STRIPPED AREA

minimum of seventy (70) percent ground cover unless
otherwise authorized in writing by the Engineer.



0_. ... 0___ __._
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33. The Permittee shall deposit all sewage into a sump.

34. The Permittee shall bum all garbage and debris at least
daily.

35. The Permittee shall remove all non-combustible garbage
and debris from the land use area to a disposal site
approved in writing by a Land Use Inspector.

36. The Permittee shall dispose of all combustible waste
petroleum products by incineration or removal.

37. The Permittee shall dispose of all fluids used to wash
machinery and equipment in a sump unless otherwise
authorized in writing by a Land Use Inspector.

38. The Permittee shall report all spills immediately in
accordance with instructions contained in "Spill Report"
form NWT 1752(05/93). Twenty four (24) hour spill
report line (867)920-8130.

31(1)(h) - Wildlife and Fisheries Habitat

39. The Permittee shall not unnecessarily damage wildlife
habitat in conducting this land use operation.

40. The Permittee shall construct and maintain all structures
placed in streams frequented by fish, in such a manner
that will not obstruct passage of fish.

41. The Permittee shall not detonate explosives within
fifteen (15) metres of any body of water which is not
completely frozen to the bottom.

- - - - - -

Waste

GARBAGE
DISPOSAL

REMOVE
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FREE FISH
MOVEMENT
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WATER
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42. Your operation is in an area where bears may be
encountered. Proper food handling and garbage
disposal procedures will lessen the likelihood of bears
being attracted to your operation. Infonnation about the
latest bear detection and deterrent techniques can be
obtained from the Regional Wildlife Manager (Seeglook
Akkeagok) at 867-980-4250.

BEAR/MAN
CONFLIC'I:

- Obiects and Places of Recreational. Scenic and Ecolo!!icalValue

43. The Pennittee shall not feed wildlife.

3Hl)(k) - Petroleum Fuel Storage

44. The Pennittee shall not place any petroleum fuel storage
containers within thirty one (31) metres of the nonnal
high water mark of any stream.

45. The Pennittee shall not allow petroleum products to
spread to surrounding lands or into water bodies.

46. The Pennittee shall construct a dyke around each
stationary fuel container or group of stationary fuel
containers where anyone container has a capacity
exceeding 4,000 litres.

47. The Pennittee shall line the dyke and area enclosed by
the dyke with a type of plastic film liner approved by the
Engineer.

48. The volume of the dyked area shall be 10%greater than
the capacity of the largest fuel container placed therein.

49. The Pennittee shall ensure that the dyke and the area
enclosed by the dyke shall be impenneable to petroleum
products at all times.

- - - -

NO FEEDING
WILDLIFE

FUEL BY STREAM

FUEL
CONTAINMENT

DYKE FUEL
CONTAINERS

LINE DYK~

CAPACITY

IMPERMEABLE
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50. The Permittee shall:

a) examine all fuel storage containers for leaks a
minimum of once every day.

b) repair all leaks immediately.

51. The Permittee shall mark all stationarypetroleum
products storage facilities with flags, posts or similar
devices so that they are at all times plainly visible to
local vehicle travel.

52. The Permittee shall seal all container outlets except the
outlet currently in use.

53. The Permittee shall mark all fuel containers with the
Permittee's name.

31(1)(m) - Matters Not Inconsistent with the Reeulations

54. The Permittee shall not remove any material from below
the ordinary high water mark of any stream without first
obtaining written permission from a Land Use Inspector.

55. The Permittee shall display a copy of this permit in a
conspicuous place in each campsite established to carry
out this land use operation.

56. The Permittee shall provide in writing to the Engineer,
at least forty-eight (48) hours prior to commencement of
this land use operation, the following information:

a) person or persons, in charge of the field operation
to whom notices, orders, and reports may be
served;

b) alternates;

c) all the indirect methods for contacting the above
person(s).

CHECK FOR
LEAKS

MARK FUEL
LOCATION

SEAL OUTLET

MARK
CONTAINERS

APPROVAL
NEEDED .

DISPLA Y PERMIT

IDENTIFY AGENT
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57. The Pennittee shall conduct leach and acid generation
tests on the ore and waste rock, in a manner approved by
the Engineer. The leachate shall be analyzed for content
of heavy metals and all test results shall be submitted to
the Engineer.

LEACHATE TEST

Revised April 30, 2007

- ---



P.O. BOX 119 kNK5 wmoEp5 vtmpq 

GJOA HAVEN, NU    X0B 1J0 NUNAVUT WATER BOARD 
TEL: (867) 360-6338 NUNAVUT IMALIRIYIN KATIMAYINGI 
FAX: (867) 360-6369 OFFICE DES EAUX DU NUNAVUT 

 
File No.:  1BR-ROB0813 

 
August 8, 2008 
 
Natalie Plato, Director Contaminated Sites Program 
Indian and Northern Affairs Canada 
P.O. Box 2200 
Iqaluit, NU 
X0Z 0H0 
platon@inac-ainc.gc.ca
 
RE: NWB Licence No. 1BR-ROB0813 
 
Dear Ms. Plato: 
 
Please find attached Licence No. 1BR-ROB0813 issued to Indian and Northern Affairs Canada 
(INAC), Contaminated Sites Program, by the Nunavut Water Board (NWB) pursuant to its 
authority under Article 13 of the Agreement between the Inuit of the Nunavut Settlement Area 
and Her Majesty the Queen in Right of Canada.  The terms and conditions of the attached 
Licence related to water use and waste disposal are an integral part of this approval. A summary 
of submissions required under various conditions of the Licence is also enclosed with this letter. 
 
If the Licensee contemplates the renewal of this Licence, it is the responsibility of the Licensee 
to apply to the NWB for its renewal. The past performance of the Licensee, new documentation 
and information, and issues raised during a public hearing, if the NWB is required to hold one, 
will be used to determine the terms and conditions of the Licence renewal.  Note that if the 
Licence expires before the NWB issues a new one, then water use and waste disposal must 
cease, or the Licensee will be in contravention of the Nunavut Land Claims Agreement (NLCA) 
and the Nunavut Waters and Nunavut Surface Rights Tribunal Act (NWNSRTA).  However, the 
expiry or cancellation of a licence does not relieve the holder from any obligations imposed by 
the licence. The NWB recommends that an application for the renewal of this Licence be filed 
at least three months prior to the Licence expiry date. 
 
If the Licensee contemplates or requires an amendment to this licence, the NWB may decide, in 
the public interest, to hold a public hearing.  The Licensee should submit applications for 
amendment as soon as possible to give the NWB sufficient time to go through the amendment 
process. The process and timing may vary depending on the scope of the amendment, however 
a minimum of thirty (30) days is required from time of acceptance by the NWB.  It is the 
responsibility of the Licensee to ensure that all application materials have been received and 
acknowledged by the Manager of Licensing. 
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The NWB strongly recommends that the Licensee consult the comments received from 
interested persons on issues identified. This information is attached for your consideration. 
 
 

Sincerely, 

 
 

Thomas Kabloona 
A/Chief Executive Officer 

 
TK/tla/kt 
 
Enclosure:  Licence No. 1BR-ROB0813 
  Comments NIRB, KIA, GN, INAC and EC 
  Summary of Required Submissions 
 
cc: Kitikmeot Distribution List 
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Table of Required Submissions 
 

No Document Due Date Reference to 
Licence 

Board 
Approval 
Required 

1 Final Design and Construction 
Drawings for remediation of mine 
openings 

October 7, 2008 Part E Item 3 Yes 

2 Final Design and Construction 
Drawings for remediation of Tailings 
Pond 

October 7, 2008 Part E Item 3 Yes 

3 Final Design and Construction 
Drawings for remediation of the 
existing Landfill 

October 7, 2008 Part E Item 3 Yes 

4 Final Design and Construction 
Drawings for the construction of the 
Solid Waste Disposal Facility 

October 7, 2008 Part E Item 3 Yes 

5 Tailings Freezeback Report October 7, 2008 Part E Item 12 Yes 
6 Tailings Dewatering Plan October 7, 2008 Part E Item 13 Yes 
7 Quarry Management Plan Thirty (30) days 

prior to quarrying 
Part E Item 11 Yes 

8 Solid Waste Disposal Facility 
Management Plan 

October 7, 2008 Part D Item 10 Yes 

9 Operations and Maintenance Plan for 
Sewage Disposal Facility 

September 7, 
2008 

Part D Item 1 Yes 

10 Spill Contingency Plan September 7, 
2008 

Part I Item 1 Yes 

11 Monitoring Plan September 7, 
2008 

Part K Item 1 Yes 

12 Quality Assurance/ Quality Control 
Plan 

October 7, 2008 Part K Item 13 Analyst 
approval 

13 Abandonment and Restoration Plan November 6, 
2008 

Part J Item 1 Yes 

14 As-Built drawings of the Mine 
Opening remediation, Solid Waste 
Disposal Facility, and the existing 
Landfill remediation 

within ninety (90) 
days following 
the completion of 
remediation 

Part E Item 15 No 

15 Close-Out Report within ninety (90) 
days following 
the completion of 
remediation 

Part J Item 2 No 
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Licence No. 1BR-ROB0813 
 

DECISION 
 
LICENCE NUMBER:  1BR-ROB0813 
 
This is the decision of the Nunavut Water Board (NWB) with respect to an application for a new a 
Water Licence dated November 30, 2006 made by: 
 

INDIAN AND NORTHERN AFFAIRS CANADA 
CONTAMINATED SITES PROGRAM 

 
to allow for the use of water,  disposal of waste and watercourse crossings during remediation activities 
at the former Robert’s Bay and Ida Bay Mine sites located within the Kitikmeot Region, Nunavut 
generally located at the geographical coordinates as follows:  
 

Latitude:  68°10’45” N Longitude:  106° 33’ 29” W 
 
Reclamation activities as stated by the Applicant in the Remediation Plan include:  

 mobilization of equipment, material and personnel to site;  
 enhancement of site access routes;  
 camp set-up and operation;  
 building and structure demolition; 
 debris consolidation and disposal 
 construction of a solid waste disposal facility; 
 burying of non-hazardous infrastructure and mine site waste onsite; 
 draining and remediation of the tailings pond; 
 removal of waste rock from above the high tide level and use of waste rock for cover, 

erosion control, and backfill; 
 capping of tailings; 
 remediation of existing mine site landfill; 
 hazardous material removal, handling and transport off site;  
 removal of contaminated soils from site; 
 remediation of mine openings 
 quarrying of gravel and overburden materials 
 temporary storage on site for hazardous materials, equipment and fuels; 
 site grading;  
 demobilization of equipment, materials/wastes and personnel; and  
 site monitoring. 

 
DECISION  
 
After having been satisfied that the application was for a location within an area in which there is no 
valid Land Use Plan and having undergone a Screening by the Nunavut Impact Review Board (NIRB) in 
accordance with Article 12 Part 4 of the Nunavut Land Claims Agreement (NLCA)1, the NWB decided 
that the application could proceed through the regulatory process. In accordance with S.55.1 of the 
Nunavut Waters and Nunavut Surface Rights Tribunal Act (NWNSRTA) and Article 13 of the NLCA, 

                                                 
1 Screening Decision for Indian and Northern Affairs Robert’s Bay and Ida Bay Site Remediation Project Proposal, 
Nunavut Impact Review Board, March 20, 2007 
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public notice of the application was given and interested persons were invited to make representations to 
the NWB. 
 
After reviewing the submission of the Applicant and considering the representations made by interested 
persons, the NWB, having given due regard to the facts and circumstances, the merits of the submissions 
made to it and to the purpose, scope and intent of the NLCA and of the NWNSRTA, waived the 
requirement to hold a public hearing, and determined that: 
 
Licence Number 1BR-ROB0813 be issued subject to the terms and conditions contained therein. 
(Motion #: 2008-05-L15, dated August 4, 2008)  
 
SIGNED this  8th   day of      August, 2008          at Gjoa Haven, NU. 

 
 

_______________________________ 
Thomas Kabloona 
A/Chief Executive Officer 
 
TK/kt 
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I. INTRODUCTION 
 
The Government of Canada has implemented the Federal Contaminated Sites Action Plan 
(FCSAP) to clean up federally owned contaminated sites which pose a risk to human health 
and/or the environment. The Department of Indian Affairs and Northern Development 
(DIAND) received funding approval for the investigation and remediation of the abandoned 
Roberts Bay Silver Mine and Ida Bay Silver Deposit in Nunavut. 
 
The Roberts Bay Mine is located on crown land approximately 115 km southwest of the Hamlet 
of Cambridge Bay. The Ida Bay Silver Deposit is located approximately 7 km north of the 
Roberts Bay Silver Mine, along the shore of Melville Sound. Access to the sites is by rotary 
wing aircraft, fixed wing aircraft equipped with floats or by barge. 
 
The Roberts Mining Company first staked the area in 1964 and the silver deposit was 
discovered in 1965. The following year gold and silver deposits were staked at Ida Bay. 
Exploration continued in the area from 1967 until 1972 by the Hope Bay Mining Company 
(later called Hope Bay Mines Limited). Mining was initiated in 1973 via declines constructed at 
both Ida Bay and Roberts Bay. In 1974 Hope Bay Mines entered a joint venture with Van silver 
Explorations and Recko Explorations and the Roberts Bay Mine was upgraded and a small mill 
was constructed. Operations ceased in 1975. Exploration continued in 1980’s and 1990’s and in 
1997 the Roberts Mining Lease was surrendered. The area was re-staked as the ORO5 claim in 
1998. 
 
All site assessment activities required to develop a plan for the remediation of Roberts Bay and 
Ida Bay mine site have been completed. The two year implementation of the remediation plan 
was scheduled to begin in 2007, with mobilization to site during the summer of 2007 and 
demobilization from site towards the end of the summer 2009.  Site remediation activities will 
include: 

 mobilization of equipment, material and personnel to site;  
 enhancement of site access routes;  
 camp set-up and operation;  
 building and structure demolition; 
 debris consolidation and disposal 
 construction of a solid waste disposal facility; 
 burying of non-hazardous infrastructure and mine site waste onsite; 
 draining and remediation of the tailings pond; 
 removal of waste rock from above the high tide level and use of waste rock for cover, 

erosion control, and backfill; 
 capping of tailings; 
 remediation of existing mine site landfill; 
 hazardous material removal, handling and transport off site;  
 removal of contaminated soils from site; 
 remediation of mine openings 
 quarrying of gravel and overburden materials 
 temporary storage on site for hazardous materials, equipment and fuels; 
 site grading;  

3 
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 demobilization of equipment, materials/wastes and personnel; and  
 site monitoring. 

 
The site remediation activities will be followed by a long term post-remediation monitoring was 
scheduled to start in 2009. 
 
II. PRODECURAL HISTORY 
 
An Application was filed by Indian and Northern Affairs Canada (INAC) Contaminated Sites 
Program on October 12, 2006 for water use and waste disposal activities associated with the 
proposed remediation of the former Roberts Bay and Ida Mine sites. In addition to the 
Application documents of November 30, 2006, additional information was submitted on 
February 2007 and October 2007. 
 
On March 20, 2007, the Nunavut Impact Review Board (NIRB) completed its screening of the 
Application pursuant to Article 12 of the NLCA.  
 
After the NWB provided notice of the Application to the Kitikmeot Distribution List on April 
25, 2007, comments were received from Indian and Northern Affairs Canada (INAC) Water 
Resources Division, Environment Canada (EC), the Government of Nunavut Department of 
Environment (GN-DOE), and the Kitikmeot Inuit Association by June 1, 2007. 
 
On June 30, 2008, following review of the October 12, 2006 water licence application and the 
October 30, 2007 additional information submitted to the Board from the INAC Contaminated 
Sites Directorate, INAC Water Resources Division submitted additional comments to the 
Board. 
 
III. GENERAL CONSIDERATIONS 
 
A Term of Licence 
 
In accordance with the Nunavut Waters and Nunavut Surface Rights Tribunal Act s. 45, the 
NWB may issue a licence for a term not exceeding twenty-five years.  While the Applicant has 
requested a term of three (3) years, the NWB believes that a term of approximately five (5) 
years is appropriate. The licence term was supported by INAC Water Resources division in its 
June 30, 2008 comments, and will allow the Licensee to properly carry out the terms and 
conditions of the licence and will ensure that sufficient time is given to permit the Licensee to 
develop, submit and implement the plans required under the licence to the satisfaction of the 
NWB. 
 
B Remediation 
 
Remediation Action Plan 
The Applicant submitted the Remediation Plan entitled “Roberts Bay and Ida Bay Abandoned 
Mine Sites Remediation Plan” prepared by AMEC Earth & Environmental, dated January 2007 
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as part of its Water Licence Application. This Plan outlines the key issues, remediation 
alternatives and preferred options for the remediation of site components.  
 
INAC in its June 30, 2008 comments recommended that the Contaminated Sites Directorate be 
required to clearly indicate to the NWB that the recommendations of its consultants are the 
same as the licence terms and conditions. 
 
The Board, having considered the submission of the Applicant and the comments received from 
INAC, requires as a condition in Part E Item 1  of the Licence that the Licensee implement the 
preferred options identified in the Remediation Plan entitled “Roberts Bay and Ida Bay 
Abandoned Mine Sites Remediation Plan” prepared by AMEC Earth & Environmental, dated 
January 2007. 
 
Mine Opening Remediation 
There are two (2) mine openings identified at the Roberts Bay mine site. One adit referred to as 
Adit #1 located to the northeast of the tailings pond and a second adit referred to as Adit #2 
located to the east of Adit #1. A vent raise also exists to the north of Adit #2. 
 
There is one (1) adit at the Ida Bay site located approximately 15m from the ocean shoreline 
and a vent raise located to the west of the adit. 
 
The preferred remediation option for the adits at Roberts Bay is to infill the adits with waste 
rock where feasible, drill and blast to drop the top of the adit down upon the waste rock, infill 
the depression with clean waste rock and to reshape the area to blend with the surrounding 
environment. It is also preferable for an engineered pre-cast concrete cap to be placed over top 
of the current concrete capped vent raise at Roberts Bay to ensure that the opening is 
permanently secured in accordance with current mine safety regulations. 
 
The preferred remediation option for the adit and vent raise at Ida Bay is to infill the adit and 
vent raise with waste rock, blast the roof of the adit to collapse the roof on the rock and then 
backfill the depression with waste rock. 
 
INAC, in its May 25, 2007 comments, recommended that the Applicant clearly state how it 
would reclaim mine openings to instill confidence that the precipitation runoff will not enter 
and collect within the underground mine workings which can result in the subsurface 
movement of water, permafrost degradation, and contamination of freshwater resources. 
 
The Board, having considered the submission of the Applicant and the comments received from 
INAC, requires as a condition of Part E Item 3 of the Licence that the Licensee submit to the 
Board for approval final design and construction drawings for remediation of the mine openings 
sixty (60) days following the issuance of the Licence. 
 
Tailings Pond Remediation 
During the last year of operation, some ore at the Roberts Bay mine site was subjected to 
flotation processing with the concentrate shipped offsite for further processing. Tailings 
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produced during the process were deposited in a tailings pond approximately forty (40) m in 
diameter with a waste rock berm.  
 
The preferred remediation option is for any standing water within the tailings pond to be 
drained by pumping the water into the underground mine adit so that it discharges at least 2 m 
below the current flooded surface. The water in the tailings pond has been found to have metal 
concentrations above the freshwater aquatic life guidelines but less than the Metal Mining 
Effluent Regulation (MMER) limits. Following the preferred remediation option: (1) the 
existing berms around the tailings pond would be enhanced and re-graded to provide stable long 
term structures; (2) non-hazardous demolition debris from both the Roberts Bay and Ida Bay 
sites would be buried within the tailings pond and then capped with clean waste rock; (3) 
tailings and waste rock fines from other areas around the site would be excavated and placed 
above the existing tailings; and (4) the entire surface of the tailings pond would be covered with 
no less than 2 m of waste rock. 
 
INAC, in its May 25, 2007 comments, recommended that the Applicant provide the NWB with 
tailings impoundment construction design plans, signed by an engineer registered in Nunavut, 
along with data to support the likelihood of freezeback permafrost conditions within the 
tailings. INAC further recommended that the Applicant should provide an operations and 
maintenance plan for the tailings pond remediation that describes in more detail how water will 
be transferred to the underground mine adit. 
 
The Board having considered the submission of the Applicant and the comments received from 
INAC, requires as a condition in Part E Item 3 of the Licence, that the Licensee submit to the 
Board for approval, final design and construction drawings for the remediation of the Tailings 
Pond within sixty (60) days of the issuance of the Licence. The Board further requires as 
conditions in Part E Items 12 and 13 of the Licence that the Licensee submit to the Board for 
approval a Tailings Freezeback Report and a Tailings Pond Dewatering Plan within sixty (60) 
days of licence issuance. 
 
Quarrying and Borrowing  
Six borrow areas were identified at the Roberts Bay Site. Borrow material may be used during 
remediation activities.  
 
INAC, in its May 25, 2007 comments, expressed concern regarding the acid generating and 
metal leaching potential of the borrow locations. EC, in its June 1, 2007 comments 
recommended that if quarrying activities are carried out, an undisturbed buffer zone of at least 
100 meters be maintained between any proposed quarry operation and the normal high water 
mark of any water body 
 
The Board having considered the submission of the Applicant and the comments received from 
INAC and EC, requires as a condition in Part E Item 11 of the Licence that should the 
Applicant opt to use borrow material or conduct quarrying activities, the Licensee shall submit 
to the Board thirty (30) days prior to any quarrying activity, a Quarry Management Plan that 
addresses the concerns expressed by INAC and EC.  
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C Waste Management 
 
Tailings Pond Discharge Criteria  
The water in the tailings pond has been found to have metal concentrations above the 
freshwater aquatic life guidelines but less than the Metal Mining Effluent Regulation (MMER) 
limits. An Environmental Site Assessment (ESA) conducted by Rescan determined that there 
was potential for arsenic to leach from the tailings pond and concluded that additional studies 
were required to determine whether there would be any future environmental impacts from the 
tailings impoundment. 
 
EC noted in its June 1, 2007 comments that any discharges from the tailings pond must be 
protective of the receiving environment and the Applicant should carry out adequate testing  to 
ensure that if tailings water is pumped underground, arsenic levels will not be harmful to the 
receiving environment. EC further noted in its submission that meeting the requirements of the 
Fisheries Act is mandatory, irrespective of any other regulatory or permitting system. 
 
As described in section 4.2 of the “Roberts Bay and Ida Bay Abandoned Mine Sites 
Remediation Plan” prepared by AMEC Earth & Environmental, dated January 2007, the 
Applicant conducted environmental assessments at the site using Canadian Council of Ministers 
of the Environment (CCME) Environmental Quality Guidelines (EQG) (1999 updated to 2005). 
In addition, the Applicant retained UMA to conduct a Human Health and Ecological Risk 
Assessment (HHERA) which determined site specific remedial objectives (SSRO). The 
Applicant summarized the relevant assessment guidelines in the above mentioned Remediation 
Plan identifying the SSROs developed by the HHERA and these guidelines were used to assess 
completion of the remedial plan with respect to impacted soil and water. 
 
The Board, having considered the submission of the Applicant and the comments received from 
INAC and EC, requires as a condition of Part D Item 4 and Table 1 of Appendix A of the 
Licence, that any discharge from the tailings pond not exceed the guidelines developed by the 
Applicant in its Remediation Plan, Appendix B. 
 
Waste Rock 
A variety of waste rock piles remain at the Roberts Bay Mine site, and four main piles of waste 
rock remain at the Ida Bay mine site. Studies were conducted to characterize the waste rock to 
determine whether remedial efforts were required, where efforts should be expended and to 
obtain data to develop the remedial plan. The main conclusions and recommendations of these 
reports were that waste rock at Ida Bay could be used to backfill mine openings and that waste 
rock at Roberts Bay could be used to cover and reshape the landfill site, reinforce the tailings 
pond berm, and backfill mine openings. 
 
EC noted in its June 1, 2007 comments that the site assessments for Roberts Bay indicated the 
potential for some of the waste rock to be acid generating and recommended that only waste 
rock that is considered non-acid generating be used in remediation works. 
 
The Board, having considered the submission of the Applicant and the comments received from 
EC, requires as a condition of Part J Item 2 of the Licence that the Licensee submit a close-out 
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report containing results of additional ARD and ML sampling and testing on representative 
waste rock material placed on surface, to confirm that waste rock used during remediation is 
non-acid generating and non-metal leaching  
 
Landfill 
The preferred remediation option for non-hazardous demolition waste is the placement of this 
waste within the tailings pond footprint and covering this landfill with a minimum thickness of 
2 m of non-acid generating waste rock.  The preferred remediation option for the existing 
landfill containing domestic waste is to leave the waste in place and simply provide a waste 
rock cover to isolate the waste.  
 
INAC, in its May 25, 2007 comments, expressed concern regarding the management of runoff 
at landfill sites critical when encapsulating waste material so as to minimize leachate 
production.  
 
The Board, having considered the submission of the Applicant and the comments received from 
INAC, requires as a condition in Part E Item 3 of the Licence that the Licensee submit to the 
Board for approval, final design and construction drawings for the remediation of the existing 
Landfill and construction of the non-hazardous Solid Waste Disposal Facility, sixty (60) days 
following the issuance of the Licence. Furthermore, the Board requires as a condition in Part D 
Item 10 of the Licence that the Licensee submit to the Board for approval, sixty (60) days 
following the issuance of the Licence, a Solid Waste Disposal Facility Management Plan that 
includes detailed plans for the management of surface runoff. 
 
Incineration 
The preferred remediation option for non-hazardous waste involves obtaining the approvals to 
incinerate wood at the site to reduce the volume of waste requiring transport. The preferred 
remediation option for hazardous waste involves the mixing and incineration of petroleum 
products on site to reduce the volume of hazardous waste requiring transport. Combustible solid 
non-hazardous waste from the operation of the camp will also be incinerated on site. 
 
EC, in its June 1, 2007 comments, expressed concern regarding the burning of waste products 
that release contaminants to the air which can eventually be deposited on land and water. EC 
recommended that burning only be considered after all other alternatives for waste disposal had 
been explored. EC further recommended that the Applicant review incineration options 
available and provide justification for the selected device to the regulatory authority. Finally EC 
recommended that should burning be the only alternative available, that the use of appropriate 
waste incineration technology should be combined with a comprehensive waste management 
strategy. 
 
The GN, in its May 1, 2007 comments further recommended the use of a dual chamber, forced 
air incinerator and that emissions from the incinerator should be demonstrated to comply with 
Canada Wide Standards for dioxins and furans as well as mercury emissions. 
 
The Board also notes condition #22 in the NIRB screening determination directing the 
proponent to incinerate all waste daily, and remove the ash from incineration activities and non-
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combustible wastes from the project site to an approved facility for disposal. In addition, 
NIRB’s condition 26 directs the proponent to ensure that all hazardous materials, including 
waste oil, are removed from site. 
 
Sewage Lagoon 
Two independently operated temporary lagoons will be installed having an individual capacity 
for forty five (45) days of wastewater storage or one half the duration of the construction 
season, whichever is less.  
 
INAC, in its May 25, 2007 comments, made recommendations to the Board for the provision of 
engineered sewage lagoon design plans, an operation and maintenance plan, sampling protocols 
and abandonment and restoration plans as well as the actual location of the lagoons. 
 
The Board, having considered the submission of the Applicant and the comments received from 
INAC requires as a condition in Part D Item 1 of the Licence that the Licensee submit to the 
Board an Operations and Maintenance Manual prepared in accordance with the “Guidelines for 
the Preparation of an Operation and Maintenance Manual for Sewage and Solid Waste 
Disposal Facilities in the Northwest Territories; 1996”. 
 
D Spill Contingency Plan 
 
The Preliminary Contingency Plan was submitted with the application. However, INAC in both 
is May 25, 2007 and June 30, 2008 comments recommended that an up-to-date spill 
contingency plan should be provided to the Board prior to the commencement of project 
activities and that this plan should reference hazardous material storage locations, hazardous 
materials management practices, on-site personnel contact information, the Nunavut Spill Form 
and relevant Material Safety Data Sheets (MSDS). EC, in its June 1, 2007 submission also 
made a number of comments regarding the handling and storage of fuels and hazardous 
materials and the GN, in its May 1, 2007 comments recommended that the DOE regulations 
and guidelines for spill contingency and reporting be followed to ensure the plan is adequately 
developed. 
 
The Board, having considered the submission of the Applicant and the comments received from 
INAC, EC and GN requires as a condition in Part I Item 1 of the Licence, that the Licensee 
submit to the Board thirty (30) days following the issuance of the Licence, a site specific Spill 
Contingency Plan developed in accordance with the Government of Nunavut Spill Contingency 
Planning and Reporting Regulations and the document entitled “Contingency Planning and 
Reporting in Nunavut: a Guide to the New Regulations”.  
 
E Monitoring Program 
 
The Board notes and accepts INAC’s May 25, 2007 comments recommending that a project 
specific monitoring program be provided. 
 
To measure the performance of reclamation measures and to assess the mitigation of potential 
impacts to the environment associated with the appurtenant undertaking over the short and long 
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term, the Board requires under Part K of the Licence, that the Licensee implement a site 
specific Monitoring Program. To accomplish these objectives, the Board requires, under Part K 
Item 1, that the Licensee submit a project specific monitoring plan that includes the details 
recommended by INAC as well as a Quality Assurance/ Quality Control Plan approved by an 
Analyst under Part K, Item 13. 
 
F Abandonment and Restoration Plan 
 
To ensure that all facilities are reclaimed in an appropriate manner upon abandonment, the 
NWB requires all Licensees to prepare and submit an Abandonment and Restoration Plan.  The 
activities proposed under this Licence are for the remediation of the site.  The document entitled 
“Roberts Bay and Ida Bay Abandoned Mine Sites Remediation Plan” prepared by AMEC Earth 
& Environmental, dated January 2007, outlines the key issues, remediation alternatives and 
preferred options for the remediation of site components. 
 
INAC, in its May 25, 2007 submission to the Board recommended that an Abandonment and 
Restoration Plan be submitted for the project. Following review of additional information 
submitted by the Applicant, INAC in its June 30, 2008 comments recommended that the above 
mentioned plan be considered as the Roberts Bay Remediation and Closure Plan. 
 
The Board accepts INAC’s recommendation and as explained in part A of this Decision 
requires as a condition in Part E Item 1 of the Licence, that the Licensee implement the 
preferred options identified in the Remediation Plan entitled “Roberts Bay and Ida Bay 
Abandoned Mine Sites Remediation Plan” prepared by AMEC Earth & Environmental, dated 
January 2007. 
 
In addition to the Remediation Plan, the Board requires under Part J Item 1 an Abandonment 
and Restoration Plan be submitted within ninety (90) days of Licence issuance. This Plan shall 
address contractor demobilization and site remediation of the camp and access infrastructure 
constructed to facilitate the remediation of the mine site. 
 
Other conditions for abandonment and restoration have been included under Part J of this Water 
Licence. 
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LICENCE NO.  1BR-ROB0813 
 
Pursuant to the Nunavut Waters and Nunavut Surface Rights Tribunal Act and the Agreement Between 
the Inuit of the Nunavut Settlement Area and Her Majesty the Queen in Right of Canada, the Nunavut 
Water Board, hereinafter referred to as the Board, hereby grants to  
 

INDIAN AND NORTHERN AFFAIRS CANADA 
CONTAMINATED SITES PROGRAM  

(Licensee) 
of 

P.O. BOX 2200, IQALUIT, NU     X0A 0H0  
(Mailing Address) 

 
hereinafter called the Licensee, the right to alter, divert or otherwise use water and/or dispose of waste 
for a period subject to restrictions and conditions contained within this Licence: 
 

1BR-ROB0813 
Licence Number 
 

NUNAVUT 07 
Water Management Area 
  

ROBERT’S BAY AND IDA BAY MINE SITE REMEDIATION PROJECT 
Location  

 
WATER USE AND WASTE DISPOSAL  

Purpose  
 
INDUSTRIAL – TYPE “B”  

Classification of Undertaking 
 

FIVE (5) CUBIC METRES PER DAY  
Quantity of Water Not to Exceed    
 

AUGUST  8, 2008 
Date of Licence     
 

AUGUST 30, 2013 
Expiry Date of Licence    
 
Dated this  8th     day of __August, 2008      at Gjoa Haven, NU. 

  
 

Thomas Kabloona 
A/Chief Executive Officer 
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PART A: SCOPE, DEFINITIONS AND ENFORCEMENT
 
1. Scope 
 

This Licence allows for the use of water and the disposal of waste, for an undertaking 
classified as Industrial as per Schedule II of the Regulations at the Robert’s Bay and Ida 
Bay Mine Site Remediation Project, located approximately 115 km southwest of 
Cambridge Bay within the Kitikmeot Region, Nunavut, within the general latitude 
68°10’45” N and general longitude 106° 33’ 29” W 
 
a. This Licence is issued subject to the conditions contained herein with respect to 

the taking of water and the depositing of waste of any type in any waters or in 
any place under any conditions where such waste or any other waste that results 
from the deposits of such waste may enter any waters.  Whenever new 
Regulations are made or existing Regulations are amended by the Governor in 
Council under the Nunavut Waters and Nunavut Surface Rights Tribunal Act, or 
other statutes imposing more stringent conditions relating to the quantity or type 
of waste that may be so deposited or under which any such waste may be so 
deposited, this Licence shall be deemed, upon promulgation of such Regulations, 
to be subject to such requirements; and 

 
b. Compliance with the terms and conditions of this Licence does not absolve the 

Licensee from responsibility for compliance with the requirements of all 
applicable Federal, Territorial and Municipal legislation. 

 
2. Definitions 

 
“Acid Rock Drainage (ARD)” means the production of acidic leachate, seepage or 
drainage from tailings, waste rock, borrow material or construction rock that can lead to 
the release of metals to groundwater or surface water during the life of the Project and 
beyond closure; 
 
“Act” means the Nunavut Waters and Nunavut Surface Rights Tribunal Act; 
 
“Addendum” means the supplemental text that is added to a full plan or report usually 
included at the end of the document and is not intended to require a full resubmission of 
the revised report. 
 
“Amendment” means a change to original terms and conditions of this Licence 
requiring correction, addition or deletion of specific terms and conditions of the 
Licence; modifications inconsistent with the terms of the set terms and conditions of the 
Licence; 
 
‘‘Appurtenant Undertaking’’ means an undertaking in relation to which a use of water 
or a deposit of waste is permitted by a licence issued by the Board; 
 

12 



Licence No. 1BR-ROB0813 
 

“Board” means the Nunavut Water Board established under the Nunavut Land Claims 
Agreement and the Nunavut Waters and Nunavut Surface Rights Tribunal Act; 
 
“Contact Water” means any water that may be physically or chemically affected by 
project activities; 
 
“Discharge” means the release of any water or waste to the receiving environment; 
 
“Effluent” means treated or untreated liquid waste material that is discharged into the 
environment from a structure such as a settling pond or following a treatment process; 
 
“Engineer” means a professional engineer registered to practice in Nunavut in 
accordance with the Engineering, Geological and Geophysical Act (Nunavut) S.N.W.T. 
1998, c.38, s.5; 
 
“Greywater” means all liquid wastes from showers, baths, sinks, kitchens and domestic 
washing facilities, but does not include toilet wastes; 

 
“Inspector” means an Inspector designated by the Minister under Section 85 (1) of the 
Act; 
 
“Landfill” means the existing on site surface landfill containing domestic waste as 
described in the Applicant’s Water Licence Application dated October 12, 2006. 
 
“Licensee” means the holder of this Licence; 
 
“Mine Openings” means the existing on site adits and vent raises as shown in Figures 4 
and 5 of the Applicant’s Water Licence Application entitled “Roberts May Mine Site – 
Site Plan” and “Ida Bay Mine Site – Site Plan” both dated January 2007 and prepared by 
AMEC; 

 
“Modification” means an alteration to a physical work that introduces a new structure 
or eliminates an existing structure and does not alter the purpose or function of the 
work, but does not include an expansion; 
 
“Monitoring Program” means a program established to collect data on surface water 
and groundwater quality as well as ground temperature to assess impacts to the 
environment of an appurtenant undertaking; 
 
“Nunavut Land Claims Agreement” (NLCA) means the “Agreement Between the 
Inuit of the Nunavut Settlement Area and Her Majesty the Queen in right of Canada”, 
including its preamble and schedules, and any amendments to that agreement made 
pursuant to it; 
 
“Regulations” means the Northwest Territories Water Regulations sor/93-303 8th 
June, 1993, omitting Section 5, Water Use or Waste Deposit Without a Licence; 
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“Sewage” means all toilet wastes and greywater; 
 
“Sewage Disposal Facility” comprises the area and engineered structures designed to 
contain and treat sewage as described in the Applicants Water Licence Application 
dated October 12, 2006; 

 
“Solid Waste” means non-hazardous waste; 
 
“Solid Waste Disposal Facility” means the facility constructed under this Licence for 
the remediation of non-hazardous waste as described in the Applicant’s Water Licence 
Application dated October 12, 2006. 
 
“Spill Contingency Plan” means a Plan developed to deal with unforeseen petroleum 
and hazardous materials events that may occur during the operations conducted under 
the Licence; 
 
“Sump” means an excavation in impermeable soil for the purpose of catching or storing 
water or waste; 
 
“Tailings Pond” means the existing on site facility used to contain tailings as shown in 
Figure 4 of the Applicant’s Water Licence Application entitled “Roberts May Mine Site 
– Site Plan” dated January 2007 and prepared by AMEC. 
 
"Toilet Wastes" means all human excreta and associated products, but does not include 
greywater; 
 
“Waste” means, as defined in S.4 of the Act, any substance that, by itself or in 
combination with other substances found in water, would have the effect of altering the 
quality of any water to which the substance is added to an extent that is detrimental to 
its use by people or by any animal, fish or plant, or any water that would have that effect 
because of the quantity or concentration of the substances contained in it or because it 
has been treated or changed, by heat or other means; 
 
“Waste Disposal Facility” means all facilities designated for the disposal of waste, and 
includes the Sewage Disposal Facility, Solid Waste Disposal Facility, Incinerator and 
Landfill; 
 
“Water Supply Facility” comprises the un-named pond adjacent to the camp and 
Roberts Lake and associated infrastructure designed to collect and supply water; 
 
 

3. Enforcement 
 

a. Failure to comply with this Licence will be a violation of the Act, subjecting the 
Licensee to the enforcement measures and the penalties provided for in the Act; 
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b. All inspection and enforcement services regarding this Licence will be provided 

by Inspectors appointed under the Act; and 
 
c. For the purpose of enforcing this Licence and with respect to the use of water 

and deposit or discharge of waste by the Licensee, Inspectors appointed under 
the Act, hold all powers, privileges and protections that are conferred upon them 
by the Act or by other applicable law. 

 
 
PART B: GENERAL CONDITIONS 

 
1. The Licensee shall file an Annual Report on the appurtenant undertaking with the Board 

no later than March 31st of the year following the calendar year being reported which 
shall contain the following information: 

 
a. The monthly and annual quantities (in cubic meters) of fresh water obtained 

from all sources; 
b. The monthly and annual quantities (in cubic meters) of Sewage generated; 
c. The monthly and annual quantities (in cubic meters) of material deposited in 

Waste Disposal Facilities; 
d. A summary of all waste backhauled for disposal at approved facilities under Part 

D Item 19; 
e. A summary of any construction work, modifications, and major maintenance 

work (including as-built drawings) carried out on the Water Supply Facilties, 
Solid Waste Disposal Facilities, and Sewage Disposal Facility, including all 
associated structures; 

f. Tabular summaries for all data collected during the Monitoring Program; 
g. An analysis of data collected during the Monitoring Program and a brief 

description of any future studies planned by the Licensee; 
h. A summary of remediation work undertaken during the year and an outline of 

work anticipated for the following year; 
i. A summary of any studies requested by the Board that relate to waste disposal, 

water use or reclamation, and a brief description of any future studies planned; 
j. A list of unauthorized discharges and a summary of follow-up actions taken; 
k. Any revisions to the Remediation Plan referred to under Part E Item 1; 
l. Any revisions to the Spill Contingency Plan submitted under Part I Item 1; the 

Tailings Dewatering Plan submitted under Part E Item 13; the Sewage 
Operations and Maintenance Plan submitted under Part D Item 1; the Solid 
Waste Disposal Facility Management Plan submitted under Part D Item 10; or 
the Quarry Management Plan submitted under Part E Item 11; 

m. A public consultation/ participation report describing consultation with local 
organizations and the residents of nearby communities; 

n. A brief summary of work done to address concerns or deficiencies listed in the 
inspection reports and/or compliance reports prepared by the Inspector; 

o. An executive summary in English, Inuktitut, and Inuinnaqtun of all Plans, 
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Reports, or Studies conducted under this Licence; and 
p. Any other details on water use or waste disposal requested by the Board by 

November 1 of the year being reported. 
 
2. The Licensee shall notify the NWB of any changes in operating plans or conditions 

associated with this project at least thirty (30) days prior to any such change. 
 
3. The Licensee shall install flow meters or other such devices, or implement suitable 

methods required for the measuring of water volumes as required under Part K, Item 2. 
 
4. The Licensee shall, for all Plans submitted under this Licence, include a proposed 

timetable for implementation. Plans submitted, cannot be undertaken without 
subsequent written Board approval and direction.  The Board may alter or modify a Plan 
if necessary to achieve the legislative objectives and will notify the Licensee in writing 
of acceptance, rejection or alteration of the Plan. 

 
5. The Licensee shall, for all Plans submitted under this Licence, implement the Plan as 

approved by the Board in writing. 
 
6. Every Plan to be carried out pursuant to the terms and conditions of this Licence shall 

become a part of this Licence, and any additional terms and conditions imposed upon 
approval of a Plan by the Board become part of this Licence.  All terms and conditions 
of the Licence should be contemplated in the development of a Plan where appropriate. 

 
7. The Licensee shall, within sixty (60) days of issuance of this Licence, post signs in the 

appropriate areas, identifying the locations of Water Supply Facilities, Solid Waste 
Disposal Facilities, Sewage Disposal Facilities, and the Monitoring Program stations.  
All posting shall be in the Official Languages of Nunavut. 

 
8. A copy of this Licence shall be maintained at the site of operations at all times.  Any 

communication with respect to this Licence shall be made in writing to the attention of: 
 

(a) Manager of Licensing: 
Nunavut Water Board 
P.O. Box 119 
Gjoa Haven, NU  X0B 1J0 
Telephone: (867) 360-6338 
Fax:  (867) 360-6369 
Email:  licensing@nunavutwaterboard.org  

 
(b) Inspector Contact: 

Water Resources Officer, INAC 
Nunavut District, Nunavut Region 
P.O. Box 100 
Iqaluit, NU  X0A 0H0 
Telephone:  (867) 975-4295 
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Fax:  (867) 979-6445 
 

(c) Analyst Contact: 
Taiga Laboratories 
Department of Indian and Northern Affairs 
4601 – 52 Avenue, P.O. Box 1500 
Yellowknife, NT X1A 2R3 
Telephone:  (867) 669-2781 
Fax:  (867) 669-2718 

 
9. The Licensee shall submit one paper copy and one electronic copy of all reports, studies, 

and plans to the Board. Reports or studies submitted to the Board by the Licensee shall 
include a detailed executive summary in Inuktitut and Inuinnaqtun. 

 
10. The Licensee shall confirm that any document(s) or correspondence submitted by the 

Licensee to the Board are received and acknowledged by the Manager of Licensing. 
 

11. This Licence is not assignable except as provided in Section 44 of the Act. 
 
 
PART C: CONDITIONS APPLYING TO WATER USE  
 
1. The Licensee shall obtain all water for domestic camp use from the un-named pond 

adjacent to the camp and from Roberts Lake. The volume of water for the purposes of 
this Licence shall not exceed five (5) cubic meters per day. 

 
2. Streams cannot be used as a water source unless authorized and approved by the Board 

in writing. 
 
3. If the Licensee requires water in sufficient volume that the source water body may be 

drawn down the Licensee shall, at least thirty (30) days prior to commencement of use 
of water, submit to the Board for approval in writing, the following: volume required, 
hydrological overview of the water body, details of impacts, and proposed mitigation 
measures. 

 
4. The Licensee shall equip all water intake hoses with a screen of an appropriate mesh 

size to ensure that fish are not entrained and shall withdraw water at a rate such that fish 
do not become impinged on the screen. 

 
 
PART D: CONDITIONS APPLYING TO WASTE DISPOSAL 
 
1. The Licensee shall submit to the Board for approval, thirty (30) days following licence 

issuance, an Operations and Maintenance Manual prepared in accordance with the 
“Guidelines for the Preparation of an Operation and Maintenance Manual for Sewage 
and Solid Waste Disposal Facilities in the Northwest Territories; 1996”. This Manual 
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shall include: 
• Details of the Sewage Disposal Facility including design and construction plans 

signed and stamped by a Professional Engineer registered in Nunavut; 
• Sampling protocols; 
• Discharge locations; and 
• Abandonment and restoration plans. 

 
2. The Licensee shall dispose of all Sewage in the Sewage Disposal Facility. 
 
3. Effluent discharged from the Sewage Disposal Facility at Monitoring Station ROB-4 

shall not exceed the following Effluent quality limits: 
 

Parameter Maximum  Concentration 
pH 6 to 9 
TSS 180 mg/L 
BOD5 120 mg/L 
Faecal Coliforms 10,000 CFU/dl 
Oil and Grease No visible sheen 

 
4. Effluent discharged from the Tailings Pond at Monitoring Station ROB-5 shall be 

directed to the flooded underground mine adit at Robert’s Bay, at least 2 meters below 
the flooded surface and shall not exceed the water quality criteria provided in Table 1 of 
Appendix A. 

 
5. The Licensee shall confirm compliance with Effluent quality limits in Part D Items 3 

and 4 prior to Discharge. 
 
6. The Licensee shall provide at least ten (10) days notice to the Inspector prior to any 

planned Discharges from any facilities. The notice shall include an estimated volume 
proposed for Discharge and the receiving location. 

 
7. The Licensee shall discharge Effluent in such a manner as to minimize surface erosion 

at a distance of at least thirty (30) meters above the ordinary high water mark of any 
water body, where direct flow into a water body is not possible and no additional 
impacts are created, or as otherwise approved by the Board in writing. 

 
8. The Licensee shall contain all Greywater in a sump located at a distance of at least thirty 

(30) metres above the ordinary high water mark of any water body, at a site where direct 
flow into a water body is not possible and no additional impacts are created, unless 
otherwise approved by the Board in writing. 

 
9. The Licensee is authorized to dispose of all acceptable food waste, paper waste and 

untreated wood products in an incinerator and shall remove the ash from incineration 
activities to an approved facility for disposal. 

 
10. The Licensee shall submit to the Board, within sixty (60) days of licence issuance, a 
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Solid Waste Disposal Facility Management Plan that includes detailed plans for the 
disposal of non-hazardous solid waste and plans for the management of surface runoff. 

 
11. The Licensee shall dispose of soils containing substances that exceed the soil quality 

criteria provided in Table 2 of Appendix A in accordance with the approved 
Remediation Plan referred to in Part E Item 1. 

 
12. The Licensee shall dispose of sediment containing substances that exceed the sediment 

quality criteria provided in Table 3 of Appendix A in accordance with the approved 
Remediation Plan referred to in Part E Item 1. 

 
13. The Licensee shall control and treat any Contact Water, including Contact Water at 

monitoring stations ROB-10 and ROB-11, containing substances that exceed the water 
quality criteria provided in Table 1 of Appendix A.  Any discharge of Contact Water 
that meets the water quality criteria in Table 1 of Appendix A shall be discharged in 
accordance with Part D Item 7. 

 
14. The Licensee shall, for the storage of containers that contain contaminated soil, refer to 

Part I Item 3. 
 
15. The Licensee shall remove from site, containers used for storage of contaminated 

materials, on an annual basis. 
 
16. The Licensee shall locate areas designated for waste disposal at a minimum distance of 

thirty (30) metres from the ordinary high water mark of any water body such that the 
quality, quantity or flow of water is not impaired, unless otherwise approved by the 
Board in writing. 

 
17. If the Licensee intends to backhaul any waste to a local Nunavut community, the 

Licensee shall provide to the Board, documented authorization from that community 
prior to the backhauling of any waste. 

 
18. The Licensee shall manage the storage and disposal of all hazardous materials, 

including waste oil, in accordance with the Environmental Protection Act (EPA), and 
regulations and the Government of Nunavut’s Environmental Guideline for the General 
Management of Hazardous Waste. 

 
19. The Licensee shall maintain records of all waste backhauled and records of confirmation 

of proper disposal of backhauled waste.  These records shall be made available to an 
Inspector upon request. 

 
 
PART E: CONDITIONS APPLYING TO THE UNDERTAKING
 
1. The Licensee shall implement the preferred options identified in the Remediation Plan 

entitled “Roberts Bay and Ida Bay Abandoned Mine Sites Remediation Plan” prepared 

19 



Licence No. 1BR-ROB0813 
 

by AMEC Earth & Environmental, dated January 2007. 
 
2. The Licensee shall review the Remediation Plan referred to in Part E Item 1 as required 

by changes in operation and/or technology and modify the Plan accordingly.  Revisions 
to the Plan are to be submitted in the form of an Addendum to be included with the 
Annual Report referred to in Part B Item 1. 

 
3. The Licensee shall submit to the Board for approval, within sixty (60) days of licence 

issuance, final design and construction drawings signed and stamped by a Professional 
Engineer registered in Nunavut for the following: 
• Remediation of Mine Openings; 
• Remediation of the Tailings Pond; 
• Remediation of the existing Landfill; and 
• Construction of the Solid Waste Disposal Facility. 
 

4. All activities shall be conducted in such a way as to minimize impacts on surface 
drainage and the Licensee shall immediately undertake any corrective measures in the 
event of any impacts on surface drainage. 

 
5. The Licensee shall not remove any material from below the ordinary high water mark of 

any water body unless otherwise authorize by the Board in writing. 
 
6. The Licensee shall not deposit, nor permit the deposit of sediment into any waterbody. 
 
7. The Licensee shall not cause erosion to the banks of any body of water and shall provide 

necessary controls to prevent such erosion. 
 
8. Sediment and erosion control measures shall be implemented prior to and maintained 

during the operation to prevent entry of sediment into water. 
 
9. The Licensee shall minimize disturbance to terrain, permafrost and drainage during 

movement of contractor’s equipment and personnel around the site during remediation 
activities. 

 
10. The Licensee shall control all movement of heavy machinery, vehicles and equipment 

within the hazardous material management area to prevent the dispersion of potentially 
hazardous dust and materials into the environment. 

 
11. The Licensee shall submit to the Board for approval, thirty (30) days prior to any 

quarrying activity, a Quarry Management Plan that includes: 
• Selected quarry and borrow site locations and their distance from the normal high 

water mark of any water body; 
• The topography of selected site(s); 
• Monitoring data to demonstrate that the quarry material is not potentially acid 

generating or metal leaching; and 
• Monitoring to verify that runoff from the quarry site(s) does not exceed the 

20 



Licence No. 1BR-ROB0813 
 

Canadian Council of Ministers of the Environment (CCME) Canada Water Quality 
Guidelines (CWQG) for the protection of aquatic life. 

 
12. The Licensee shall submit to the Board for approval, within sixty (60) days of Licence 

issuance, a Tailings Freezeback Report including data that demonstrates the likelihood 
of freezeback permafrost conditions within the tailings.  

 
13. The Licensee shall submit to the Board for approval, within sixty (60) days of Licence 

issuance, a Tailings Pond Dewatering Plan that includes: 
• A detailed plan, including contingency measures, for the transfer of Tailings Pond 

Effluent into the Robert’s Bay underground mine adit; 
• Triggers that will indicate that treatment of the Tailings Pond Effluent is required; 

and  
• Treatment measures, if treatment is deemed necessary.  
 

14. The construction of engineered earthworks shall be supervised and field checked by a 
qualified Engineer. Construction records shall be maintained and available at the request 
of the Board. 

 
15. The Licensee shall submit to the Board, within ninety (90) days following the 

completion of remediation, as-built drawings of the Tailings Pond, Mine Openings, 
Solid Waste Disposal Facility, and the existing Landfill. 

 
 
PART F: CONDITIONS APPLYING TO CAMPS AND ACCESS 

INFRASTRUCTURES  
 
1. The Licensee shall not erect camps or store material on the surface of frozen streams or 

lakes including immediate banks except what is for immediate use.  Camps shall be 
located on gravel, sand or other durable land such as to minimize impacts on surface 
drainage. 

 
2. Winter lake and stream crossings, including ice bridges, shall be constructed entirely of 

water, ice or snow. The Licensee should minimize disturbance by locating ice bridges in 
an area that requires the minimum approach grading and the shortest crossing route. 
Stream crossings shall be removed or the ice notched prior to spring break-up. 

 
3. With respect to the access road, pad construction or other earthworks, the direct or 

indirect deposition of debris or sediment into any water body is prohibited.  These 
materials shall be disposed a distance of at least thirty (30) metres from the ordinary 
high water mark in such a fashion that they do not enter the water. 

 
 
PART G: CONDITIONS APPLYING TO DRILLING OPERATIONS 
 
1. The Licensee is authorized to drill for the purposes of the installation of thermistors and 
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monitoring wells as required under Part K. 
 
2. The Licensee shall not conduct any land based drilling within thirty (30) metres of the 

ordinary high water mark of any water body, unless otherwise approved by the Board in 
writing. 

 
3. The Licensee shall ensure that all drill waste, including water, chips, muds and salts 

(CaCl2) in any quantity or concentration, from land-based and on-ice drilling, shall be 
disposed of in a properly constructed sump or an appropriate natural depression located 
at a distance of at least thirty (30) metres from the ordinary high water mark of any 
adjacent water body, where direct flow into a water body is not possible and no 
additional impacts are created. 

 
4. If artesian flow is encountered, drill holes shall be immediately sealed and permanently 

capped to prevent induced contamination of groundwater or salinization of surface 
waters.  The Licensee shall report all artesian flow occurrences within the Annual 
Report, including the location (GPS coordinates) and dates. 

 
5. Where drilling activity has penetrated below the permafrost layer, the NWB requests 

that the proponent record the depth of permafrost and location of the drill hole to be 
included within the Annual Report. 

 
 
PART H: CONDITIONS APPLYING TO MODIFICATIONS 
 
1. The Licensee may, without written consent from the Board, carry out Modifications to 

the Water Supply Facilities and Waste Disposal Facilities provided that such 
Modifications are consistent with the terms of this Licence and the following 
requirements are met: 

 
a. the Licensee has notified the Board in writing of such proposed Modifications at 

least sixty (60) days prior to beginning the Modifications; 
b. such Modifications do not place the Licensee in contravention of the Licence or 

the Act; 
c. the Board has not, during the sixty (60) days following notification of the 

proposed Modifications, informed the Licensee that review of the proposal will 
require more than sixty (60) days; and 

d. the Board has not rejected the proposed Modifications. 
 
2. Modifications for which all of the conditions referred to in Part H, Item 1 have not been 

met can be carried out only with written approval from the Board. 
 
3. The Licensee shall provide as-built plans and drawings of the Modifications referred to 

in this Licence within ninety (90) days of completion of the Modification.  These plans 
and drawings shall be stamped by an Engineer. 
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PART I: CONDITIONS APPLYING TO SPILL CONTINGENCY PLANNING
 
1. The Licensee shall submit to the Board for approval, within thirty (30) days of Licence 

issuance a site specific Spill Contingency Plan developed in accordance with the 
Government of Nunavut Spill Contingency Planning and Reporting Regulations and the 
document entitled “Contingency Planning and Reporting in Nunavut: a Guide to the 
New Regulations”. The Plan shall take into consideration comments and 
recommendations  received from Environment Canada, INAC and the GN-DoE. 

 
2. The Licensee shall review the Plan referred to in this Part as required by changes in 

operation and/or technology and modify the Plan accordingly.  Revisions to the Plan are 
to be submitted in the form of an Addendum to be included with the Annual Report. 

 
3. The Licensee shall prevent any chemicals, petroleum products or wastes from entering 

any water body.  All sumps and fuel caches shall be located at a distance of at least 
thirty (30) metres from the ordinary high water mark of any adjacent water body and 
inspected on a regular basis. The Licensee shall use secondary containment with an 
impervious liner; such as self supporting insta-berms, for storage of barreled fuel rather 
than relying on natural depressions to contain spills. 

 
4. Any equipment maintenance and servicing shall be conducted only in designated areas 

and shall implement special procedures (such as the use of drip pans) to manage motor 
fluids and other waste and contain potential spills.  

 
5. If during the term of this Licence, an unauthorized discharge of waste occurs, or if such 

a discharge is foreseeable, the Licensee shall: 
 

a. Employ the Spill Contingency Plan; 
 
b. Report the spill immediately to the 24-Hour Spill Line at (867) 920-8130 or 

Environment Canada’s 24 hour pager at (867) 920-5131, and to the Inspector at 
(867) 975-4295; and  

 
c. For each spill occurrence, submit to the Inspector, no later than thirty (30) days 

after initially reporting the event, a detailed report that will include the amount 
and type of spilled product, the GPS location of the spill, and the measures taken 
to contain and clean up the spill site. 

 
 
PART J: CONDITIONS APPLYING TO ABANDONMENT AND 

RESTORATION OR TEMPORARY CLOSING 
 
1. The Licensee shall submit to the Board for approval within ninety (90) days of Licence 

issuance an Abandonment and Restoration Plan to address contractor demobilization 
and site remediation operations. 
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2. Within ninety (90) days following the completion of remediation, the Licensee shall 

submit to the Board, a close-out report containing the results of confirmation sampling 
to demonstrate that clean-up objectives were met at the completion of remediation 
activities. This report shall also contain results of additional ARD and ML sampling and 
testing on representative waste rock material placed on surface to confirm that waste 
rock used during remediation is non-acid generating and non-metal leaching.  The report 
shall also include a re-evaluation of the need for post closure monitoring. 

 
3. The Licensee shall complete all restoration work prior to the expiry of this Licence. 
 
4. The Licensee shall carry out progressive reclamation of any components of the project 

no longer required for the Licensee’s operations. 
 
5. The Licensee shall backfill and restore all sumps to the pre-existing natural contours of 

the land. 
 
6. The Licensee shall remove from the site, infrastructure and site material including all 

fuel and hazardous material caches, drums, barrels, buildings and contents, docks, water 
pumps and lines, material and equipment before the expiry of this Licence. 

 
7. All roads and airstrip, if any, shall be re-graded to match natural contour to reduce 

erosion. 
 
8. All culverts shall be removed and the drainage opened up to match the natural channel. 

Measures shall be implemented to minimize erosion and sedimentation. 
 
9. In order to promote growth of vegetation and the needed microclimate for seed 

deposition, all disturbed surfaces shall be prepared by ripping, grading, or scarifying the 
surface to conform to the natural topography. 

 
10. Areas that have been contaminated by hydrocarbons from normal fuel transfer 

procedures shall be reclaimed to meet objectives as outlined in the Government of 
Nunavut’s Environmental Guideline for Site Remediation, January 2002.  The use of 
reclaimed soils for the purpose of back fill or general site grading may be carried out 
only upon consultation and approval by the Government of Nunavut, Department of 
Environment. 

 
11. All disturbed areas shall be contoured and stabilized upon completion of work and 

restored to a pre-disturbed state. 
 
 
PART K: CONDITIONS APPLYING TO THE MONITORING PROGRAM 
 
1. The Licensee shall submit to the Board for approval, within thirty (30) days of Licence 

issuance, a project specific monitoring plan that includes: 
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• GPS coordinates of all sampling points as well as a detailed schematic map 
identifying all monitoring station sites in relation to infrastructure and topography; 

• Specific components of the visual, soil/water and thermal monitoring program; 
• Sampling frequency; and 
• Physical and chemical parameters for analyses. 

 
2. The Licensee shall maintain Monitoring Program Stations at the following locations: 
 

Monitoring 
Station 

Description Parameters Frequency of 
Monitoring 

ROB-1 Water supply intake at 
un-named pond 

adjacent to the camp 

Volume Daily 

ROB-2 Water supply intake at 
Robert’s Lake 

Volume Daily 

ROB-3 Sewage pumped to the 
Sewage Disposal 

Facility 

Volume Monthly and 
annually during 
remediation 

ROB-4 Final Point of 
Discharge from the 

Sewage Lagoon 

Volume and water 
quality 

Once upon 
commencement 
of discharge and 
once prior to 
completion of 
discharge during 
remediation 

ROB-5 Discharge from the 
Tailings Pond 

Volume and water 
quality 

During periods 
of flow 

ROB-6 The stream flowing 
south to Roberts Lake 

(main watershed) 

Water quality Annually after 
spring melt 

ROB-7 The stream or streams 
flowing north and 
west around the 

bedrock high 
(northern site 

drainage) 

Water quality Annually after 
spring melt 

ROB-8 Any streams flowing 
west to Roberts Bay 

located below the 
Tailings Pond, Solid 

Waste Disposal 
Facility, and Landfill 

sites (to detect 
possible leachate from 

those facilities) 

Water quality Annually after 
spring melt 
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ROB-9 Roberts Lake (for 
background and 

control) 

Water Quality Annually after 
spring melt 

ROB-10 Runoff and leachate 
from the Solid Waste 

Disposal Facility / 
Tailings Pond 

Water Quality Annually after 
spring melt 

ROB-11 Runoff and leachate 
from the Landfill 

Water Quality Annually after 
spring melt 

ROB-12 Tailings Temperature As determined 
by re-evaluation 
of need for post 
closure 
monitoring 

 
3. The Licensee shall carry out the monitoring required in Part K, Item 2. 
 
4. The Licensee shall measure and record, in cubic metres, the daily quantities of water 

utilized for the camp and any other purposes. 
 
5. The Licensee shall provide the GPS co-ordinates (in degrees, minutes and seconds of 

latitude and longitude) of all locations where sources of water are utilized for all 
purposes. 

 
6. The Licensee shall determine the GPS co-ordinates (in degrees, minutes and seconds of 

latitude and longitude) of all locations where wastes associated with camp operations 
and remediation activities are deposited. 

 
7. The Licensee shall measure and record the monthly and annual quantities of material 

deposited in Waste Disposal Facilities. 
 
8. The Licensee shall monitor the quality of sewage effluent within the Sewage Disposal 

Facility prior to discharge to comply with effluent quality criteria provided in Part D 
Item 3. 

 
9. All sampling, sample preservation and analyses shall be conducted in accordance with 

methods prescribed in the current edition of Standard Methods for the Examination of 
Water and Wastewater, or by such other methods approved by the Board in writing. 

 
10. Additional monitoring requirements may be requested by the Inspector. 
 
11. All analyses shall be performed in a laboratory accredited according to ISO/IEC 

Standard 17025. The accreditation shall be current and in good standing. 
 
12. The Licensee shall analyse all monitoring samples at a laboratory certified by the 

Canadian Association for Environmental Analytical Laboratories (CAEL). 
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13. The Licensee shall, within thirty (30) days of Licence issuance, submit to the Analyst 

for approval a Quality Assurance/ Quality Control (QA/QC) Plan, which addresses both 
field and laboratory requirements. The Plan shall be submitted to the Board upon 
approval by the Analyst. 

 
14. The Licensee shall include in the Annual Report required under Part B, Item 1 all data, 

monitoring results and information required by this Part. 
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APPENDIX A 
 

REMEDIATION CRITERIA 
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Table 1 : Water Quality Criteria 
 

Analytical Parameters Surface Water Freshwater 
(mg/L) 

Surface Water Marine 
(mg/L) 

Benzene 0.370 0.110 
Toluene 0.002 0.215 
Ethylbenzene 0.090 0.025 
Xylenes 0.18 No Guideline (NG) 
PHC-F1 No Guideline (NG) NG 
PHC-F2 NG NG 
PHC-F3 NG NG 
PHC-F4 NG NG 
Aluminum 0.005-0.1 NG 
Antimony NG NG 
Arsenic 0.005 0.0125 
Barium NG NG 
Beryllium NG NG 
Bismuth NG NG 
Cadmium 0.000017 0.00012 
Calcium NG NG 
Chromium 0.0089 0.056 
Cobalt NG NG 
Copper 0.002-0.004 NG 
Iron 0.3 NG 
Lead 0.001-0.007 NG 
Magnesium NG NG 
Manganese NG NG 
Mercury 0.000026 0.000016 
Molybdenum 0.073 NG 
Nickel 0.025-0.150 NG 
Phosphorus NG NG 
Potassium NG NG 
Selenium 0.001 NG 
Silver 0.0001 NG 
Sodium NG NG 
Strontium NG NG 
Thallium 0.0008 NG 
Tin NG NG 
Titanium NG NG 
Vanadium NG NG 
Zinc 0.03 NG 
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Table 2 : Soil Quality Criteria 
 

Surface Soil (mg/kg) Analytical Parameters Fine Grained Coarse Grained 
Benzene 0.0068 0.0095 
Toluene 0.08 0.37 
Ethylbenzene 0.018 0.082 
Xylenes  2.4 11 
PHC-F1  245 (fractional C6-C10 

corrected for BTEX) 
130 

PHC-F2  700 (fractional C10-C16) 150 
PHC-F3  1135 (fractional C16-C34) 400 
PHC-F4  647 (fractional C34-C50+) 2800 
Naphthalene 0.6 
Quinoline NG 
Phenanthrene 5 
Pyrene 10 
Benzo(a)antracene 1 
Benzo(b)fluoranthene 1 
Benzo(k)fluorantene 1 
Benzo(a)pyrene 0.7 
Indeno(1,2,3-cd)pyrene 1 
Dibenzo(a,h)anthracene 1 
Antimony 20 
Arsenic 105 
Barium 500 
Beryllium 4 
Cadmium 10 
Chromium 64 
Cobalt 50 
Copper 176 
Lead 140 
Mercury 6.6 
Molybdenum 10 
Nickel 50 
Selenium 1 
Silver 39 
Thallium 1 
Tin 50 
Uranium NG 
Vanadium 130 
Zinc >2000 
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Table 3: Sediment Quality Criteria 
 

Analytical Parameters Surface Water Freshwater 
(mg/L) 

Surface Water Marine 
(mg/L) 

Benzene No Guideline (NG) No Guideline (NG) 
Toluene NG NG 
Ethylbenzene NG NG 
Xylenes NG NG 
PHC-F1 NG NG 
PHC-F2 NG NG 
PHC-F3 NG NG 
PHC-F4 NG NG 
Aluminum NG NG 
Antimony NG NG 
Arsenic 5.9 7.24 
Barium NG NG 
Beryllium NG NG 
Bismuth NG NG 
Cadmium 0.6 0.7 
Calcium NG NG 
Chromium 37.3 52.3 
Cobalt NG NG 
Copper 35.7 18.7 
Iron NG NG 
Lead 35.0 30.2 
Magnesium NG NG 
Manganese NG NG 
Mercury 0.17 0.13 
Molybdenum NG NG 
Nickel NG NG 
Phosphorus NG NG 
Potassium NG NG 
Selenium NG NG 
Silver NG NG 
Sodium NG NG 
Strontium NG NG 
Thallium NG NG 
Tin NG NG 
Titanium NG NG 
Vanadium NG NG 
Zinc 123 124 
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.+. Indian and Northern Affaires indiennes
Affairs Canada at du Nord Canada
wVlw.inac.gc.ca

Land Administration
P.O. Box 100
IQALUIT, NU XOA OHO
Phone:867-975-4275
FAX: 867-975-4286

February 18, 2009

Natalie Plato
DIAND-Contaminated Sites
P.O. Box 2200
Iqaluit, NU
XOAOHO

Dear Ms. Natalie Plato:

www.ainc.gc.ca

Our Ills - !'.'oJrs refet8nce

Re: Land Use Permit #N2007X0006
Type of Operation; Site Remediation
Location: Ida Bar and Roberts Bay

Further to our letter dated February 12, 2009, this will confirm that the above land use permit is
hereby extended from April 1,2009 to April 1,2010.

All conditions annexed to land use permit will apply to this extension,

This letter also serves as notice that your Quarry Permits within this Land Use Permit have been
approved as well. Enclosed are Quarry Permits 2009QP0059 - 2009QP0065. Please adhere to
all operating conditions of your Quarry Pennits.

Yours truly,
"r'-,-<

an ministration
Land Administration

cc: Manager l Field Operations
RMO - KitikmeOl
NIRB
NPC

Canada
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HI Indian ~nci NOrlhorn Affaire. inciiennes
AfiailS Canaaa et au NQrd Canaaa

TERRITORIAL QUARRYING REG.ULATIONS

QUARRYING PERMIT NO.2009QP0059

Permit Fee.....Free Permit under Section 12(2)(a)
of Territorial Quarrying Regulations.

OlAND - Contaminated Sites

of Indian and Northern Affairs Canada, P.O. Box 2200, Iqatuit, Nunavut, XOA OHO is hereby
authorized to take 300 cubic meters of Sand/Gr.avel
from the lands described as follows: From one (1) Borrow ar/ll8, B.orrow Area #1, Roberts Bay, 200m
East of the former campsite, Kitikmeot, Nunavut

SUBJECT TO THE FOLLOWING CONDITIONS:

1. This permit expires twelve months from the date of iso;ue or when the authorized quantity of material has
been quarried or removed, "lIhic~ever is the sooner.

2. This permit does not grant to the permittee any exclusive right or leasehold interest in the land described
herein. .

3. This permit shall n.ot be ass.ignecl.

4. All qUaflying LInder thi.s permit shall be carried out in accordance with the Nunavut Mining Safety
Ordinanc.e.

5. This permit is ~ubject to the prOVisions of the Territorial Quarrying Regu!ations and the conditions set out
merein. Failure to comply with the proVisions of the RegUlations and the COnditions prescribed in this
permit may result in cancellation of the permit in accordance with Section 12(5) of the Territorial
Quarryil'lg Regulations without prior notice to the permittee.

6.. T.he Permittee will identify the work area to the satisfaction of the Land Use Inspector prior to the
removal of any materiai and any change in location will require prior approval of the Land Use Inspector.

7. The Pe.rmittee will not work any area worked by any other Permittee except as co-ordinated by the Land
Use Inspector.

8. No material is to be removed from r;;tny land protep~ed by a regi.stered mineral claim, without the
Permittee obtaining prior permission of the registered owner(s).

9. Prior to the tenth day of each month, the Permittee sh",11 submit a report to the Land Use Inspector at
Kugluktuk indicating the quantity of material quarried and the quantity of material removed from the
site. .

10. Upon expiration of this Permit, as prescribed in Condition One, the Permittee shall. level the excavation
and restore the lands to the satisfaction .of thE! L.:;lI'lt.l Use Insgect-orwithin :30 days of said expiration date
or as may be authorized by the Land Use InspectOr.

11. Land Use Permit N2007XOP06 and its operating conditions will aPply.

Issued at Iqaluit, this 18th day of February, 2

Agent

Cana&l- . . .'
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S Indian and Northern- AffF;iires inr;Uennes
Affai"" Can.da et du Nord Canada

TERRITORIAL QUARRYING REGULATIONS

~004

QUARRYING PERMIT NO.2009QPOO60

Permit Fee.....Free Permit under Section 12(2)(a)
of Territorial Quarrying Regl:llatians.

OlAND - Contaminated SitCW.

of Indi.an and Northern Affairs Canada, P.O. Box 2200, Iqaluit, Nunavut, XOA OHO is hereby
authorized to take 2520 cubic meters of Sa.nd/Gravel
from the lands described as follows: From orle (1) Borrow ~rea, Borrow Area #2, Roberts Bay,
immediately Sou~h of the main rock wa$te pile, Ki,tikm.~ot, Nunavul

SU:B.jECT TO THE FOLI,.OWIN(> CONDITIONS:

1. This permitrexpires twelve months from the date of issue or when the auti'lorized qlJantity of material has
been quarried or removed, whichever is the sooner.

2. "Phis permit does not grant-to the permitteeany exclusive right or leasehold interest in the land described
herein.

3. This permit shall not be assigned.

4. All quarrying under this permit shall be carried out in ,accordance with th.e Nunavut MiRing Safety
Ordinance.

5. This permIt is subject to the provisions of the Territorial Quarrying RegUlations and tbe·conditions set out
her-ein. Failure to comply with the provisions of'the RegUlations ,and the conditioFlS prescribed in this
permit may result in cancellation of the permit in accofdance WitA Sectlon 12(5) of the TerritGlri91
Quarrying Regulations without prior notice to the permittee.

6. The Permittee will ietentify the work area to the satilifaction of the Land Use Inspector prior to the
removal of any material ar:ld any change in location will require prior approval of the Land Use Inspector.

7. The Permittee will not work any area worked by any other Permittee except as co-.ordinated by the Land
Use Inspector.

B. No material is to be removed from any land protected by a registered mineral claim, without the
Permittee obtaining prior permission of the registeredowner(s)..

9. Plior to the tenth day of each month, the Permittee shall submit a report to the Land Use Inspe«tor at
Kugluktuk indicating the quafltity of material quarried atll;1 the quantity of material removed from the
site.

10. Upon expiration of this Permit, as prescribed in Condition One, the Permittee shall level the excavation
and roestore the lands to the satisfaction of the Land Use Inspector within 30 diays of said·expiration,d.ate
or as may be authorized by the Land' Use Inspector.

11. Land Use Permit N2007X0006 and its operating conditions will apply.

Issu?d at Iqah.)it, this 18th day of February, 20 .

.en
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ItI(ti~n and NQrthern Aff<;iires im::iil;nne~

Allaf", Can~da at d.u "lOld Canada

IiZl 005

TERRITORIAL QUARRYING REGULATIONS

QUARRYING PERMIT NO.2009QP0061

Permit Fee.....Free Permit under Section 12(2)(01)
of Territorial Quarrying Regulations.

OlAND - Contaminated' Sites

of Indian l:jnd Northern Affairs Canada, P.O. Box 2200, Iqaluit, Nunavut, XOA OHO, is hereby
authorized to take 2250 cubic meters of SandfGravel

, '

from the lands described a~ follows: From one (1) Borrowar:ea, Borrow Area #3, Roberts Bay, 5:0m
Soutl) of the former campsit~,Kitikmeot, Nunavut

SUBJECT TO THE FOLLOWING CONDITIONS:

1. This permit expires twelve months from the date of issue or when the authorized quantity of material has
been quarried or removed, Whichever is the sooner.

2. This permit does not grant to the permittee any exclusive right or leasehold interest in the land described
herein,.

3. This permit shall not be assigned.

4. All quarrying under this permit shall be carried out in accordal'lI;:e with the Nunavut Mining Safety
Ordinance.

5. This permit is subject to the p~DVisions of the Territorial ,Quarrying RegUlations and the conditions set out
herein. Failure to comply with the provisions of the A.~ulationsand thl'l conditions prescribed in this
permit may result in cancellatipn of the pelimit in accorqance with Section 12(5) of the Territorial
quar.ry.ing Regulations without prior notice to the permittee.

6. The Permittee will identify the work area to the satisfaction of the Land Use Inspector prior to the
removal.of any m~terial and any change in location will require prior approval of the Land Use Inspector.

7. The Permittee,will not work any area worked by any other Permittee except as co"ordinated by the Land
UselnspecJ:or.

8. No ma,terial is to be removed from any land protected l:Jy a regis1:l?red mineral claim, without the
Permittee obt;>ining prior permission of the registered owner(s).

9. Prior to the tenth day of each month, the Permittee. snail submit a report to the Land Use Inspector at
Kuglwktuk indicating the quantity of material guarried and the quantity of material removed from the
site. .

10. Upon expiration of this Permit, as prescribed in Condition One, the Permittee shall level the excavation
and restore the lands to the satisfaction of the Land Use Inspectorwithin 30 days ofsaid expiration date
or as may be authoriZed by the Land I,.J,se Inspector.

11. Land Use Permit N2007X0006 and its operating cqnditions Will apply.

Issued at Iqaluit, this 1Stl1 day of February, 200
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M Indian ~n~ Northern AffaitBs indiennes
Affairs Canada et du Nord canada

II1J 006

TERRITORIAL QUARRYING REGULATIONS

QUARRYING PERMIT NO.2009QP0062

Permit Fee.....Free Permit under Section 12(2)(a)
of Territorial Quarrying Regulations.

OlAND - Contaminated Sites

of Indian and Northern Affairs Canada, P.O. Box 2200, Iqaluit, NI,mavut, XOA OHO is hereby
;;Iuthorized to take 1370 cubic meters of Sand/Gravel .
from the lands described as follows: From one (1) Borrow area, Borrow Area #4, Roberts Bay, 40m
N.E. of the fuel bladders, KitikmeQt, Nunavut.

SU~ECTTO THE FOLLOWING CONDITIONS:

1. This permit expires twelve months from the d~te of issue or when the authorized quantity of material has
been quarried or removed, Whichever is the sooner.

2. This Iilermit does not grant to the permittee any exclusive right or leaseho!q interest in the land described
herein. .

3. This permit shall not be assigned.

4. All quarrying under this permit shall be carried out in accordance with the Nunavut Mining Safety
Ordinance..

5. This permit is subject to the provisions oHhe Territorial Quarrying RegUlations and the C9ndition~ set out
herein. Failure to comply with the provisions of the Regulations and the conditions prescribed in this
p!,!rm.it may result in cancellation of the permit in accordance with Sectiol'l 12(5) of the Territorial
Quarrying Regul~tions without prior notice to the permittee.'

6. The Permittee will identny the work area to the satisfaction ef the Lal7ld Use Inspector prior to the
removal of any material and any change in location will require prjor approval of the Land Use Inspector.

7. The P~rmitteewill not work any area worked by any other Permittee except as ciXlrdinated by the Land
Use Inspector.

8. No material is to be removed from any land protected by iii registered mineral claim, without the
Permittee obtaining prior permission of the registered owner(s). .

9. Prior to the tenth day of each month, the Permittee shall submit a report to the Land Use Inspector at
Kligluktuk indicating the quantity of material guarried and the quantity of material removed from the
site. . ...

10. Upon expiration ofthis Permit, as prescribed in Condition One, the Permittee shall level the' excavation
,lfld restor!? the l;;Inds to the ,s;;ltisfaction of the Lang Use Inspector within 30 days of said expiration date
or as may be authorized by the Land Use Ini?pector.

11. Land use Permit N2007XOOO.6 and its operating conditions will apply.

Issued at Iqaluit, this 18th day of February, 200

Canada
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M Indian and Northern Affalres Indlenne.
Affairs Canada' at dU Nord Canada

TERRITORIAL QUARRYING REGULATIONS

lei OOi

QUARRYING PERMIT NO.2009QP0063

Permit Fee.....Free Permit under Section 12(2).(a)
of Territorial Quarrying Regulations.

OlANO - Contaminated Sites,

of India.n and Northern Affairs; Canada, P.O. Box 2200, Iqaluit, Nunavut, )(OA OHO is hereby
authorized to take 215 cubic meters of Sand/Gravel
from the 'lands described as follows: From one (1) Borrow area, BorrowArea #.5, Roberts Bay, 100m
North oft/:ie former Roberts Bay Mill, Kitikmeot, Nunavut

SUaJECT TO THE FOLLOWING CONDITIONS:

1. This permit expires twelve months from the date of issue.or when the authorized I!luantity of material has
been quarried or removed, whichever is the sooner.

2. This permit does not grant to the permittee any exclusive rightor leasehold interest ifl the land described
herein.

3. This permit shall not be assigned.

4. All quarrying under this permit shall be carried out in accordance with the Nunavut Mining Safety
Ordinance.

5. This permit is subject to the provisions of the Territorial QuarryingRegulations and the conditions set out
herein. Failure to comply with the provisions of the Regulations.afl9 the conditions prescriped in this
permit may result in cancellation of the permit in accordance with Sec.tion 12(5) of the Territorial
Quarrying RegLJ.lations without prior notice to the permittee.

5. The Permittee will identify the work area to the satlSJ'lCtion of the Land' Use fns;pector prior to the
removal of.any material and any change in location will' require prior approval of the Land Use Inspector.

7. The Permittee will not work any area worked by any other Permittee except as co-ordinated by the Land
Use Inspector.

8. No material is to be removed from any land prQtected by a registered mineral claim, without the
Permittee obtaining prior permiss.ion of the registered owner(s).

9. Prior to the tenth day of each month, the Permittee shall submit a report to the Land Use Inspeptor at
Kugtuktuk indicating the quantity of material quarried and the quantity of material removed from the
site:

10. Upon expiration of this Permit, as prescribed in Cqndition One, the Permittee shall level the excavation
and restore the lands to the satisfaction of the Land Use Inspectlilr Within 30 days ofsaid expiration date
or as may be authorized by the Land Use Inspector.

11. Land Use Permit N2007X0006 and its operating c.ondifions will apply.

Issued at Iqaluit, this 1Sth day of February, 2009.

Canada
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Indian and Northern Aftaires iodiennes
Anai", Canadp et du Notd Conad.

@008

TERRITORIAL QUARRYING REGULATIONS

QUARRYING PERMIT NO.2009QP0064

P~rmit Fee.....Free Permit under Section 12(2)(a)
of Territorial Quarrying Regl,llations.

OlAND - Contaminated Sites

of Indian and Norlihern Affairs Can;ada, P.O. 90x22oo, Iqaluit, Nunavut, XOA OHO is hereby
authorized to taka 2,880 cUbic meters of SandlGravel
from ~he lands described as follows: From one (1) Borrow area, Borrow Area #6, Roberts Say, 200m
West of the Roberts Bay tailings pond, Kltikmeot, Nunavut.

liUBJECT TO THE FOLLOWING CONDITIONS:

1. This permit expires twelve months from the date of issue or when the al;lthorized quantity of material has
been quarried Or removed, whichever is the'sooner.

2. This permit doe.s not grant to the permittee any exclusive right or leasehold interest in the land described
herein.

3. This permit shall not be assigned.

4. All quarrying under this permit shall be carried out in accordance with the Nunavut Mining Safety
Ordinance. . .

5. This permit is subject to the provisions of tl:\e Territorial Quarrying Regulations and-the conditions set out
herein. Failure to comply with the provisions of the Regulations and the conditions prescribed in this
permit may result in cancellation of the permit in accordance with Section 12(5) of the T!Orritorial
Quarrying Regulations without prior notice to the permittee.

6. The Permittee will identify the work area to the satisfaction of the Land Use Inspector prior to the
removal of any maie~ial and any change in location will require prior approval of the Land Use Illspector.

7. The Permittee will not wo~k any area worked by any oth.er Aermittee·exceplt as co-ordinated·by the Land
Use Inspector. .

8. No material is to be removed from any land protected by a registered mineral claim. without the
Permittee obtaining prior permission of the registered owner(s).

9. Prior to the tenth day of each month, the Permittee shall submit a report to the Land Use IRspector at
Kugluktuk indicating the quantity of material quarried ancj the quantity of material removed from the
site.

10. Upon ell:piration of this Permit, as prescribed in Condition One, the Permittee shall level the excavation
and restore the lands to the satisfaction oflhe Land Use Inspector within 30days ofsaid ,expiration date
or as l;T1ay be author.ized by the Lamd Use Inspector.

11. Land Use Permit N2007XOOQ6 and its operating cpnditionswill apply.

Issued Glt lqaluit, this 18th day of February, 200S

Canada
JUL-28-200909:15AM FAX: PAGE:008 R=96%
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M In(iian and Northern Affaire$ in~i~no~
. . Afral.. Canada at du Nor<! Canada

Ii1l 009

TERRITORIAL QUARRYING REGULATI0NS

QUARRYING PERMIT NO.2009QP0065

Permit Fee.....Free Permit under Section 12(2)(a)
of Territorial Quarrying Regulations.

DIANR ~ Co!;!taminated Sites

of Indian and Northern Affairs Canada, P.O. Box 2200, Iqaluit, Nunavut, XOA OHO is hereby
authorized to take 1200 cubi.c meters of Sand/Gravel
from .the lands desG~ibed as follows: F.rom one (1) Bl1.lrrow area, Borrow Area #1, IDA Bay, 250m
N.W. of the Ida Bay Adlt, Kitikmeot, Nunavut.

SUBJECT TO THE FOLLOWING CONDITIONS:

1. This permit expires twelve month$ from the d.ate of issue or when the authorized quantity of ma$rial has·
been quarried or reml1.lved, whiehever is the sooner.

2. This permit does not grant to the permittee any exclusive right or leasehold int~rest in the .Iand described
herein.

3. This permit shall not be assigned.

4. All quarrying under this permit shall be carried out in accordance with the Nunavut Mining safety
OrdlnaAee.

5. This p.ermit is subject to the provisions0f the Territorial Quar:rying R.~ulati0ns and the conditions set out
herein. Failure to comply with the provisions of the Regulati0ns and the conditions prescribed in this
permit may result in cancellation of the permit in accoFdance with Section 12(5) of the Territorial
Quarrying Regulations without prior notice to the permittee.

6. Thl;l Permittee will identify the wqrk area to the satisfaction of the Land Use Inspector prior to the
removal of any material and any change in location will require prior approval ofthe Land Use Inspector.

7. The Permittee will not work any area worked by any otherPermittee exeept as co-ordinated by the Land
Use Inspector.

8_ No material is to be removed from any land protected by a registered mineral claim, without the
Permittee obtaining prior permission of the registered owner(s)..

9. Prior to the tenth day of each month, the Permittee shall submit a report to the Land Use Inspector at
Kugluktuk indicating the quantity of material quarried and the quantity of material removed from the
site.

10. Upon e~pirCltion of this Permit, as pJes~ribed in Condition One, th~ Permittee sh;;lIlevel the excavation
and restore the ISAds to the satisfaction of the Land Use Inspector within 30 days ofsaid expiration date
or as maybe authorized by tM Land Use Inspector,

11. Land Use Permit N2007X0006 and its operating conditions wili apply,

Issued at Iqaluit, this 18th day of February, 200

JUL-28-200'3 09: 15AI1 FAX: ID:PWGSC PAGE:009 R=96%
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1.0  Introduction 
 
Roberts Bay and Ida Bay are abandoned silver mine sites. Explorations for silver at 
Roberts Bay and for silver and gold at Ida Bay were carried out at the sites between 1965 
and 1972. Mining activities took place at the sites from 1972 to 1975. Further 
explorations continued at the leases throughout the 1980s and 1990s.  In 1997 the Roberts 
Mining Lease was surrendered and the area covered by the lease was opened and 
subsequently re-staked as the ORO 5 claim in 1998. 
 
INAC has completed the site assessment of the site, developed a Remediation Action 
Plan (RAP), tendered and awarded contract for the RAP implementation and will be 
carrying out the remediation of the site between 2008 and 2010. The remediation will 
involve the demolition and disposal of buildings, structures and other debris; the clean up 
of hazardous materials; and the excavation and disposal of metals and petroleum 
hydrocarbon contaminated soils.     
 
1.1 Location 
 
Roberts Bay and Ida Bay sites are 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 (Figure 1).  
 

 
Figure 1: Roberts Bay and Ida Bay Location 
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1.2 Site Characteristics 
 
 
1.2.1 Roberts Bay Site 
 
The Roberts Bay mine site has been in a state of abandonment for nearly 30 years. It 
currently contains residual infrastructure; 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); petroleum and metals 
impacted soil.  
 
The site also contains two mine openings (1 adit and 1 vertical shaft) and a capped vent 
raise. The adit is surrounded by a chain-link fence meant to prevent accidental access to 
it, but has deteriorated over time. The adit is fully flooded. The vertical shaft is located on 
the side of a basaltic ridge and is accessible by climbing the ridge. The shaft is open and 
the walls look partially caved in. There is a fence surrounding 2/3 of the perimeter of the 
shaft, allowing access to the shaft opening. There are stability problems surrounding the 
collar. The vent raise has been capped with concrete. 
 
Geochemical assessment conducted on the waste rock and the tailings at the site 
suggested that these materials are potentially non-acid generating.   
 
 
1.2.2 Ida Bay Site 
  
Similar to Roberts Bay, Ida Bay mine site has been in a state of abandonment for nearly 
30 years. The site consists of one adit; a partially covered vent raise; three waste rock 
piles; three exploration trenches; and a small amount of non-hazardous debris (scrap 
wood and metal). The adit is in poor condition and fully flooded. There is no physical 
barrier to the adit’s entrance with the exception of the water preventing access. The vent 
raise is covered with plywood and, it is flooded. The three exploration trenches found on 
the site are open.  

 
Waste rock piles are located adjacent to the adit. The smallest of the three piles is located 
immediately north of the adit and extends from land into the ocean. The second pile is 
located west of the adit while the third large elongated pile is located to the west of the 
second pile. Geochemical assessments conducted at the site suggested that the waste 
rocks are potentially non-acid generating.   
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1.3 Climate 
 
No weather station was available at Roberts/Ida Bay. The closest weather station is the 
Cambridge Bay Airport station, operated by Environment Canada, which is about 115 
Km Northeast of Roberts Bay. At this station, the average annual total precipitation is 
138.8 mm, consisting of 69.6 mm rainfall and 821 mm snowfall. The mean daily high 
temperature for July is 12.3°C and low of 4.6°C. The January mean daily high 
temperature is -29.3°C and low of -36.3°C. The fluctuation between highs and lows for 
daily temperature averages 7.0°C. 
 
Local climate data, in association with the near-by Doris North Project, has been 
collected at the Windy Lake and Boston mineral exploration camps since 1993. The 
project area has a low Arctic ecoclimate with a mean annual temperature of –12.1°C with 
winter (October to May) and summer (June to September) mean daily temperature ranges 
of -50°C to +11°C and -14°C to +30°C, respectively. The mean annual total precipitation 
ranges from 94 mm to 207.3 mm. Annual lake evaporation (typically occurring between 
June and September) is estimated to be 220 mm.  
 
 
1.4 Geology 
 
The Roberts Bay/Ida Bay project area (the project area) is coastal lowland with numerous 
lakes and ponds separated by glacial landforms and parallel running geological intrusions 
of diabase dykes and sills. The drainage basins are generally long and narrow and 
predominantly oriented along the north-south axis. Low lying areas at the site are 
saturated and marshy and underlain by clayey silt with permafrost detected at depths of 
0.3 to 0.6 m. The dominant soils are Turbic and Static Cyrosols. Elevated areas are 
typically underlain by a silty gravelly sand till, saturated if poorly drained with 
permafrost at approximately 0.6 m below grade. Occasional granular deposits are found 
in the vicinity of the site at surface and are typically well graded sands and gravels with 1 
to 2% silt/clay. 
 
The project area is found within the Hope Bay Volcanic Belt in the north of the Slave 
geological province; a geological sub-province of the Canadian Shield. The rocks within 
the region are primarily Archean in age and within the Yellowknife Supergroup. The 
region is underlain by the late Archean Hope Bay Greenstone Belt. This geological 
formation ranges from 7 to 20 km in width and over 80 km in length, orientated in a 
north-south direction. The late Archean Hope Bay Greenstone Belt lies entirely within 
the faulted Bathurst Block forming the northeast portion of the Slave Structural Province. 
The rocks in this belt are dominantly mafic to felsic lavas and tuffs, namely basalts and 
andesites that have undergone metamorphism to greenschist facies. Inclusions of granite, 
granodiorite and quartz veins are common throughout the volcanic belt. Along the 
margins, at the contact of the volcanics with granite, there are both structural and 
metamorphic deformations. Both the Roberts Bay and Ida Bay silver mineralization are 
found within vein structures. The structures of the deposits are generally controlled along 
a fault, and economic ore minerals included silver, copper, lead and zinc. 
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2.0 Monitoring Program 
 
After the completion of remediation at the Roberts Bay and Ida Bay sites the only 
structure that will be constructed and remain at the site is the Non-Hazardous Waste 
Landfill (NHWL) at the Roberts Bay Site. No NHWL is required at the Ida Bay site. The 
non-hazardous wastes/debris from Ida Bay will be co-managed with the non-hazardous 
wastes from Roberts Bay at the Roberts Bay site’s NHWL. Due to the small amounts of 
metals and PCB contaminated (TIER II) soils at the site, there will not be any need for a 
Secure Soil Disposal Facility (SSDF). 
 
 
2.1 Details of the Non-Hazardous Waste Landfill 
 
The NHWL is expected to be constructed at Roberts Bay in July 2009 and will be 
completed and closed before leaving the site in September/October 2009.  The proposed 
location of the NHWL is the current tailings pond (Appendix B). 
 
The NHWL will be constructed by first stabilizing the existing four perimeter tailings 
pond berms. Tailings spilled over existing berms will be consolidated and managed in the 
pond. Standing water (if any) in the tailings pond will be drained, treated (if required) and 
discharged off appropriately. A woven geotextile will be laid on the tailings followed by 
about 0.3 metre thick granular material for stabilization of the surface. The non-
hazardous waste will be placed in the landfill in layers consisting of 0.5 metre lifts of 
waste covered by 0.15 metres of granular fill.  Once all the layers were completed a final 
cover of granular fill will be used to cap the landfill.  
 
The final construction steps include grading to promote drainage and the installation of 
the thermistors to monitor freezeback. No monitoring wells will be installed as the zone is a 
permafrost zone and the wells will not likely produce any additional information.   
 
The NHWL at Roberts Bay will contain: non-hazardous demolition debris, such as 
timbers, plywood, and sheet metals; non-hazardous site debris, such as scrap metal and 
wood; non-hazardous debris/soil excavated from site dumps; creosote timbers; and 
asbestos (double-bagged). 
 
 
 
 
2.2 Monitoring Requirements 
 
The monitoring procedures adopted for the Roberts Bay and Ida Bay sites will be similar 
to those defined in the INAC’s Abandoned Military Site Remediation Protocol, AMSRP 
(2008), with some modifications as applicable to mine sites. The protocol recommends 
three categories of monitoring: pre-construction baseline monitoring and post-
construction monitoring. Natural environment monitoring is also recommended for each 
visit to site for the post-construction landfill monitoring.  
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2.2.1 Baseline Monitoring 
 
The baseline monitoring procedure recommended by INAC AMSRP (2008) involves soil 
monitoring and groundwater monitoring. Groundwater monitoring will not be required at 
this site as the zone is a permafrost region and the well may not yield any water.  
 

• Soil Monitoring: 
 

INAC AMSRP (2008) specifies that, for baseline monitoring, soil samples will be 
taken at a grid spacing of 50 m x 50 m. For the Roberts Bay Site, a minimum of four 
samples will be taken around the perimeter of the proposed landfill taking into 
consideration, the site topography. The GPS of these locations will be provided to the 
regulators following the commencement of work at the site.  

 
The samples will be analyzed for: 

 
 Inorganic elements: arsenic, cadmium, chromium, cobalt, copper, lead, 

nickel, and zinc; 
 Polychlorinated biphenyls (PCBs); and  
 Hydrocarbon Fractions, F1, F2, F3 and F4.  

 

These data will supplement the soil information collected during the assessment 
phase of the site and will be used as the baseline soil data to which subsequent 
monitoring data would be compared. 

 
 

• Water (Runoff) Monitoring: 
 

Water samples will be collected (following spring melt) from the channel running 
towards the Roberts Lake and other channels surrounding the Landfill area that could 
hold water during spring melt. This will include ROB-6 to ROB-11 monitoring 
requirements specified in the Nunavut Water Board (NWB)’s Water Licence for this project. 

 
Water samples will be analyzed for: 

 
 Petroleum Hydrocarbon Fractions, F1 and F2 
 Total and dissolved metals. 
 Major ions, hardness, total dissolved solids, total suspended solids. 
 pH and conductivity. 
 PCBs 
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These data will supplement the surface water information collected during the 
assessment phase of the site and will be used as the baseline surface water data to 
which subsequent monitoring data would be compared. 

 

 
2.2.2 Post Construction (Landfill) Monitoring 
 
The INAC AMSRP (2008) recommends a landfill monitoring procedure which involves 
visual monitoring; soil monitoring and groundwater monitoring. Thermal monitoring is 
only required if the landfill being monitored is either a Tier II facility or a leachate 
containing landfill.    
 
Since the Roberts Bay site is a mine site (not military) and because the Landfill is being 
built on top of the tailings, a modification to INAC AMSRP (2008) is being suggested 
whereby thermal monitoring will be used to monitor the permafrost aggradation in the 
landfill to ensure that the tailings and other content of the landfill are immobilized. Also, 
no groundwater monitoring will be required because the zone is a permafrost zone and 
groundwater wells will not likely produce any additional information.  Similar to the 
baseline monitoring, surface water samples will be collected, during flow, from the 
channels surrounding the landfill. 
 
The landfill monitoring program that will be conducted at Roberts Bay are: 
 

• Visual Monitoring 
 

 This will check the physical integrity of the NHWL and look for evidence 
of erosion, ponding, frost action, settlement and lateral movement 
(Appendix D contains a Visual Monitoring Checklist). 

 Photographs will be taken to document the condition of the NHWL and 
substantiate the recorded observations. 

 
 

• Soil Monitoring 
 

Soil samples will be taken at the toe of the Landfill towards the down gradient 
and along the channel that runs towards the Roberts Lake.  These samples will be 
analysed and the results will be compared to baseline/background samples.  The 
parameters that will be analysed include: 

 
 Inorganic elements: arsenic, cadmium, chromium, cobalt, copper, lead, 

nickel, and zinc 
 Polychlorinated biphenyls (PCBs) 
 Total Petroleum Hydrocarbons (TPH) 

 



   
February 09, 2009 

 

Roberts Bay and Ida Bay Page 8 of 22 
Long-Term Monitoring Plan 

 
• Water Monitoring (at the surface channels surrounding the proposed Landfill 

location: 
 

Water samples will be collected (following spring melt) from the channel running 
towards the Roberts Lake and other streams surrounding the Landfill area. This 
will include ROB-6 to ROB-11 monitoring requirements specified in the Water Licence 
for this project. These samples will be analysed and the results will be compared to 
baseline/background samples. 

 
Water samples will be analyzed for: 

 
 Petroleum Hydrocarbon Fractions, F1 and F2 
 Total and dissolved metals. 
 Major ions, hardness, total dissolved solids, total suspended solids. 
 pH and conductivity. 
 PCBs 

 
 

• Thermal Monitoring 
 

 Four (4) thermistor strings (in pairs) with beads will be installed at 
selected intervals to provide ground temperature profiles at various 
locations within the landfill. The actual location of the thermistors to 
be provided when the contractor get to the site. Automatic data loggers 
attached to the thermistors allow remote data collection.  The data 
from this system will be collected and analysed to confirm permafrost 
re-establishment after capping of the landfill.  

 
 
2.2.3 Natural Environment Monitoring  
 
The natural environment will be assessed immediately after site remediation. Both site 
specific and regional information will be collected. For full details of the site specific 
data and regional data that are required, reference can be made to the INAC AMSRP 
(2008). For the Roberts Bay site, the natural environment monitoring data that will be 
collected have been incorporated into Appendix D – the Visual Monitoring Checklist. 
 
The natural environment monitoring will be conducted at the same time as other 
monitoring activities.  
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2.3 Monitoring Frequency 
 
The post construction monitoring frequency will follow the schedule recommended in the 
INAC AMSRP (2008). The three phases recommended by the protocol are:  
 

• Phase I: years 1, 3 and 5. 
• Phase II (if required): Years 7, 10, 15 and 25 
• Phase III: beyond 25 years 

 
The monitoring program will be stopped if after the phase I (5 years post remediation) the 
evaluation of the program confirms that thermal equilibrium has been reached and there 
are no stability issues. Otherwise, monitoring continues to phase II. (i.e. up to 25 years 
post remediation).Another evaluation will be conducted at the end of 25 years to 
determine if monitoring should end or go to phase III. If required, the phase III 
monitoring requirements will be decided on at that stage.   
 
Monitoring at the Roberts Bay and Ida Bay will begin in 2011. Phase I monitoring will 
take place in years 2011, 2013, and 2015. Each of the four monitoring events discussed 
above (i.e. visual monitoring, soil monitoring, water (runoff) monitoring and natural 
environment monitoring) will be conducted during each of the three site visits. The visits 
will be carried out during the months of June to August. An evaluation of Phase I 
monitoring data would be carried out at the end of the 2015 program to confirm whether 
or not additional monitoring is required.  
 
If additional monitoring (phase II) is required, it will be carried out during the years 
2017, 2020, 2025 and 2035. At the completion of the 25 year monitoring program a 
review will take place and the need for continued monitoring (phase III) will be assessed.   
 
Table 3, below, outlines the monitoring schedule. 
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Table #1: Monitoring Schedule 
 

Year Site Monitoring Scheduled (X) 
2011 X 
2012  
2013 X 
2014  
2015 X 
2016  
2017 X 
2018  
2019  
2020 X 
2021  
2022  
2023  
2024  
2025 X 
2026  
2027  
2028  
2029  
2030  
2031  
2032  
2033  
2034  
2035 X 

 
 
 
 
 
3.0 Quality Assurance/Quality Control  
 
All sampling, sample preservation and analyses will be conducted in accordance with 
methods prescribed in the current edition of “Standard Methods for the Examination of 
Water and Wastewater”.  All analysis will be performed in a Canadian Association of 
Environmental Analytical Laboratories (CAEAL) Accredited Laboratory. 
 
Quality Assurance/Quality Control (QA/QC) will be consistent with CAEAL regulations 
and guidelines.  At least 20% of samples will be taken and analyzed in duplicate and all 
appropriate QA/QC data will be generated and reported. 
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Appendix A: Roberts Bay and Ida Bay Map 
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Appendix B: Non-Hazardous Waste Landfill 
Location Map (Tailings Pond Area) 



   
February 09, 2009 

 

Roberts Bay and Ida Bay Page 14 of 22 
Long-Term Monitoring Plan 

 

 



   
February 09, 2009 

 

Roberts Bay and Ida Bay Page 15 of 22 
Long-Term Monitoring Plan 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C: Non-Hazardous Waste Landfill 
As-Built Drawings 
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Appendix D: Visual Monitoring / Natural 
Monitoring Checklist 
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Roberts Bay and Ida Bay  
VISUAL MONITORING CHECKLIST 

 
Date:  

Landfill:  
Visually assess the landfill for the following items & provide a photograph record 

1. Erosion Answer 
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)  
     i) Is it localized or continuous?  
c) 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) 
 
 
2. Settlement Answer 
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?  
c) Where is the settlement occurring? (i.e. near berms, near the centre of the facility) 
 
d) Explanation: (i.e. evidence of significant surface infiltration, water ponding, snow drifting) 
 
 
3. Frost Action Answer 
a) Is there frost action/damage to the landfill?  
     i) Is there exposed debris due to uplift?  
     ii) Is there tension 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?  
c) 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) 
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4. Monitoring Instruments 
a) What is the condition of the monitoring wells and thermistor strings(if applicable)? 
 
  
5. Others - Confirm presence or absence, extent and description of the following 
 
Animal Burrows: 
 
 
 
 
Vegetation: 
 
 
 
 
Staining: 
 
 
 
 
 
Vegetation Stress: 
 
 
 
 
 
Seepage Points: 
 
 
 
 
Exposed Debris: 
 
 
 
 
 
Other observed features: 
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6. Sketch 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7. General Comments 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

SENES 

Abandonment and Restoration Plan 



Roberts Bay/Ida Bay, Nunavut 
Abandonment & Restoration 

 
 
Scope of Work 
 
The Roberts Bay/Ida Bay site remediation project involves: 
 

• Construction, operation and closure of non-hazardous waste landfill at 
Roberts Bay 

• Demolition of identified structures and disposal of non-hazardous waste in 
the Roberts Bay landfill 

• Collection of identified scattered debris and disposal of non-hazardous 
waste in the Roberts Bay landfill 

• Collection, packaging, transport and offsite disposal of identified 
hazardous waste and contaminated soil 

• Collapsing, backfilling and regrading of identified mine adits at Roberts 
Bay and Ida Bay 

• Backfilling and regrading of identified a mine vent raise at Ida Bay 

• Backfilling and regrading of identified exploration trenches at Ida Bay 
 
 
Restricted Areas 
 
In advance of any work, all site historical structures will be identified and marked. 
These areas will remain off limits to all equipment and personnel. 
 
 
Backfilled and Regraded Areas 
 
All debris will be removed from designated areas prior to closure work. 
Excavated and backfilled/regraded areas will be crowned and compacted to 
prevent accumulation of surface water. The areas will then be reshaped to match 
existing contours. 
 
 
Landfill Closure 
 
Identified non-hazardous waste materials will be placed and compacted in the 
onsite landfill. Intermediate granular fill will be placed and compacted to cover 
void spaces. A granular fill cap will be placed over the landfill, as per the design 
specifications. The surrounding area will be reshaped, to match existing terrain, 
and to promote water diversion from the landfill. 
 
 
 



 
Camp Closure 
 
Upon completion of work all camp facilities (including lines, pumps, tanks, etc.) 
and support equipment will be shut down, disassembled and shipped offsite. 
Sumps and depressions will be backfilled and regraded, as previously described. 
The camp lay down area will be regraded to prevent accumulation of surface 
water and reshaped to match existing contours. Residual fuels and untreated 
sewage will be packaged and shipped offsite for disposal. 
 
 
Access Route Closure 
 
All routes developed to facilitate access to work areas will be regraded to prevent 
accumulation of surface water and reshaped to match existing contours. All 
temporary culverts installed will be removed upon project completion. 
 
 
Borrow Source Closure 
 
Waste rock piles and/or borrow material available onsite will be utilized for: 
 

• Landfill construction/closure 

• Regrading mine adits, vent raise and exploration trenches 
 
Upon completion of work, all extraction areas (including stockpiles) will be 
regraded, to prevent accumulation of surface water, and reshaped to match 
existing contours. 
 
 
Demobilization 
 
Prior to demobilization, a final inspection will be conducted to ensure all work is 
complete and that the site is left in a tidy condition. 
 
Hazardous waste and contaminated soil will be packaged in TDG approved 
containers for offsite disposal. All containers will be marked, in accordance with 
the TDG Regulations, and manifests will be prepared prior to loading onto the 
barges. 
 
The Ida Bay barge landing area will be used for project demobilization. Potential 
need for additional protective measures (i.e. floating silt curtain) will be 
determined and installed prior to loading activities. Mobile equipment will be 
“walked” on to the barge using steel ramps. Other equipment will be moved using 
heavy duty forklift. Spill kits will be available in case of incident and barge support 
watercraft will be available if required. 
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1 September 2010 

 

 

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: 
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Monitoring 

Station 

Description Parameters Frequency of Monitoring 

 

ROB-1 Water supply intake at un-

named pond adjacent to the 

camp 

Volume Daily 

ROB-2 Water supply intake at Roberts 

Lake 

Volume Daily 

ROB-3 Sewage pumped to the Sewage 

Disposal Facility 

Volume Monthly and  annually during 

remediation 

ROB-4 Final Point of Discharge from 

the Sewage Lagoon 

Volume and 

water quality 

Once upon commencement of 

discharge upon completion of 

remediation works. 

ROB-5 Discharge from the Tailings 

Pond 

Volume and 

water quality 

During periods of flow 

ROB-6 The steam flowing south to 

Roberts Lake 

Water quality Annually after Spring melt 

ROB-7 The stream(s) flowing north 

and west around the bedrock 

high 

Water quality Annually after Spring melt 

ROB-8 Any stream flowing west to 

Roberts Bay located below the 

Tailings Pond, Solid Waste 

Disposal Facility and landfill 

sites 

Water quality Annually after Spring melt 

ROB-9 Roberts Lake Water quality Annually after Spring melt 

ROB-10 Runoff and leachate from the 

Solid Waste Disposal 

Facility/Tailing Pond 

Water quality Annually after Spring melt 

ROB-11 Runoff and leachate from the 

Landfill 

Water quality Annually after Spring melt 

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 

ROB-1 

Water Supply intake at 

unnamed Lake adjacent 

Camp 

Volume Daily 

150 m
3
 with a daily 

average of 2.9 m
3
/days 

taken from the 

Unnamed Lake 

ROB-2 
Water Supply intake at 

Roberts Lake 
Volume Daily 

No water taken from  

Roberts Lake. 

ROB-3 
Sewage pumped to the 

Sewage Disposal Facility 
Volume 

Monthly and 

Annually 

July – 34 m
3
 

August – 117 m
3
 

Total/Annual – 150 m
3
 

ROB-4 
Final Point Discharge from 

the Sewage Lagoon 

Volume & Water 

Quality 

Once upon 

commencement of 

discharge and at 

completion of 

remediation 

150 m
3 
discharged to 

the ground surface 

located approximately 

60 m northwest of 

camp.   

ROB-5 
Discharge from Tailings 

Pond 

Volume & Water 

Quality 

During periods of 

flow 

No water discharged 

from Tailings Pond and 

no run off noted during 

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 
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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 

Station 

Coordinates Sampled 

(Y/N) Observations 
Northing Westing 

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. 
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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 

 

 

 

 

Charles Gravelle, P. Eng (NT/NU) 

Project Manager 
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Table A Summary of BTEX and Petroleum Hydrocarbon Analytical Results 
 

Maxxam ID   W47689 W47692 W47693   

Site 
Criteria for 

Fresh 
Water  Sampling Date   23/08/2010 23/08/2010 23/08/2010   

  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       
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Table B Summary of Metal Analytical Results 

       

Maxxam ID   W47689 W47692 W47693   
Site Criteria for 

Fresh Water  Sampling Date   23/08/2010 23/08/2010 23/08/2010   

  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   W47689 W47692 W47693   
Site Criteria for 

Fresh Water  Sampling Date   23/08/2010 23/08/2010 23/08/2010   

  Units ROB-6 ROB-7 ROB-9 RDL 

Total Sulphur (S) mg/L 1.5 42 1.6 0.2 NG 

Total Thallium (Tl) mg/L <0.0002 <0.0002 <0.0002 0.0002 0.0008 

Total Tin (Sn) mg/L <0.001 <0.001 <0.001 0.001 NG 

Total Titanium (Ti) mg/L 0.001 <0.001 <0.001 0.001 NG 

Total Uranium (U) mg/L <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) mg/L <0.003 0.003 0.009 0.003 0.03 

       

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

 
 

Photograph No. 2: ROB-7 monitoring station 
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Photograph No. 3:  ROB-8 monitoring station - no water at this location (looking south) 
 

 
Photograph No. 4:  ROB-8 monitoring station - no water at this location (looking south) 
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Photograph No. 5: ROB-9 monitoring station - Roberts Lake 
 

 
 

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.  



Attention: CHARLES F. GRAVELLE
SENES CONSULTANTS LIMITED
121 GRANTON DRIVE, UNIT 12
RICHMOND HILL, ON
CANADA          L4B 3N4

Report Date: 2010/09/02

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B076126
Received: 2010/08/24, 10:00

Sample Matrix: Water
# Samples Received: 3

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
BTEX/F1 in Water by HS GC/MS 3 N/A 2010/08/29 CAL SOP-00190 EPA 8260 C / CCME   
Cadmium - low level CCME (Total) 3 2010/08/25 2010/08/31 CAL SOP-00191 EPA SW-846 6020A     
CCME Hydrocarbons (F2-F4 in water) 3 2010/08/27 2010/08/28 CAL SOP-00086 EPA3510C/CCME PHCCWS

AB WI-00017
Mercury - Low Level (Total) 3 2010/08/31 2010/08/31 CAL SOP-00007 EPA 1631             
Elements by ICP - Total 3 2010/08/30 2010/08/30 AB SOP-00042 EPA 200.7            
Elements by ICPMS - Total 2 2010/08/30 2010/08/30 AB SOP-00043 EPA 200.8            
Elements by ICPMS - Total 1 2010/08/30 2010/08/31 AB SOP-00043 EPA 200.8            

* 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
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: B076126
Report Date: 2010/09/02

AT1 BTEX AND F1-F4 IN WATER (WATER)

Maxxam ID W47689 W47692 W47693
Sampling Date 2010/08/23 2010/08/23 2010/08/23

Units ROB-6 ROB-7 ROB-9 RDL QC Batch
Extractable Hydrocarbons
F2 (C10-C16 Hydrocarbons) mg/L <0.1 <0.1 <0.1 0.1 4214701
F3 (C16-C34 Hydrocarbons) mg/L <0.1 <0.1 <0.1 0.1 4214701
F4 (C34-C50 Hydrocarbons) mg/L <0.1 <0.1 <0.1 0.1 4214701
Reached Baseline at C50 mg/L YES YES YES 4214701
Surrogate Recovery (%)
O-TERPHENYL (sur.) % 100 86 96 4214701
Volatiles
Benzene ug/L <0.4 <0.4 <0.4 0.4 4210249
Toluene ug/L <0.4 <0.4 <0.4 0.4 4210249
Ethylbenzene ug/L <0.4 <0.4 <0.4 0.4 4210249
o-Xylene ug/L <0.4 <0.4 <0.4 0.4 4210249
m & p-Xylene ug/L <0.8 <0.8 <0.8 0.8 4210249
Xylenes (Total) ug/L <0.8 <0.8 <0.8 0.8 4210249
F1 (C6-C10) - BTEX ug/L <100 <100 <100 100 4210249
(C6-C10) ug/L <100 <100 <100 100 4210249
Surrogate Recovery (%)
4-BROMOFLUOROBENZENE (sur.) % 92 95 93 4210249
D4-1,2-DICHLOROETHANE (sur.) % 86 86 87 4210249
D8-TOLUENE (sur.) % 98 102 96 4210249

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: B076126
Report Date: 2010/09/02

REGULATED METALS (CCME/AT1) - TOTAL

Maxxam ID W47689 W47692 W47693
Sampling Date 2010/08/23 2010/08/23 2010/08/23

Units ROB-6 ROB-7 ROB-9 RDL QC Batch
Low Level Elements
Total Cadmium (Cd) ug/L <0.005 0.022 0.014 0.005 4207422
Elements
Total Aluminum (Al) mg/L 0.064 0.020 0.045 0.001 4221013
Total Antimony (Sb) mg/L <0.0002 <0.0002 <0.0002 0.0002 4221013
Total Arsenic (As) mg/L 0.0003 0.0009 <0.0002 0.0002 4221013
Total Barium (Ba) mg/L 0.01 0.10 <0.01 0.01 4219789
Total Beryllium (Be) mg/L <0.001 <0.001 <0.001 0.001 4221013
Total Boron (B) mg/L <0.02 <0.02 <0.02 0.02 4219789
Total Calcium (Ca) mg/L 19 180 5.8 0.3 4219789
Total Chromium (Cr) mg/L <0.001 <0.001 0.003 0.001 4221013
Total Cobalt (Co) mg/L <0.0003 0.0004 <0.0003 0.0003 4221013
Total Copper (Cu) mg/L 0.0022 0.0017 0.0017 0.0002 4221013
Total Iron (Fe) mg/L 0.14 0.19 0.07 0.06 4219789
Total Lead (Pb) mg/L <0.0002 0.0003 0.0002 0.0002 4221013
Total Lithium (Li) mg/L <0.02 <0.02 <0.02 0.02 4219789
Total Magnesium (Mg) mg/L 7.1 78 6.1 0.2 4219789
Total Manganese (Mn) mg/L 0.007 0.14 0.006 0.004 4219789
Total Molybdenum (Mo) mg/L <0.0002 0.0008 0.0003 0.0002 4221013
Total Nickel (Ni) mg/L 0.0019 0.0020 0.0009 0.0005 4221013
Total Phosphorus (P) mg/L <0.1 <0.1 <0.1 0.1 4219789
Total Potassium (K) mg/L 0.8 4.6 2.0 0.3 4219789
Total Selenium (Se) mg/L <0.0002 <0.0002 <0.0002 0.0002 4221013
Total Silicon (Si) mg/L 3.9 4.2 0.5 0.1 4219789
Total Silver (Ag) mg/L <0.0001 <0.0001 <0.0001 0.0001 4221013
Total Sodium (Na) mg/L 15 350 31 0.5 4219789
Total Strontium (Sr) mg/L 0.07 0.85 0.04 0.02 4219789
Total Sulphur (S) mg/L 1.5 42 1.6 0.2 4219789
Total Thallium (Tl) mg/L <0.0002 <0.0002 <0.0002 0.0002 4221013
Total Tin (Sn) mg/L <0.001 <0.001 <0.001 0.001 4221013
Total Titanium (Ti) mg/L 0.001 <0.001 <0.001 0.001 4221013
Total Uranium (U) mg/L <0.0001 0.0009 <0.0001 0.0001 4221013
Total Vanadium (V) mg/L <0.001 <0.001 <0.001 0.001 4221013
Total Zinc (Zn) mg/L <0.003 0.003 0.009 0.003 4221013

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: B076126
Report Date: 2010/09/02

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Maxxam ID W47689 W47692 W47693
Sampling Date 2010/08/23 2010/08/23 2010/08/23

Units ROB-6 ROB-7 ROB-9 RDL QC Batch
Low Level Elements
Total Mercury (Hg) ug/L 0.010 0.011 0.005 0.002 4221795

RDL = Reportable Detection Limit
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: B076126
Report Date: 2010/09/02

Package 1 15.7°C
Each temperature is the average of up to three cooler temperatures taken at receipt

General Comments
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: B076126
Report Date: 2010/09/02

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
4210249 4-BROMOFLUOROBENZENE (sur.) 2010/08/28 100 70 - 130 96 70 - 130 96 %
4210249 D4-1,2-DICHLOROETHANE (sur.) 2010/08/28 78 70 - 130 83 70 - 130 86 %
4210249 D8-TOLUENE (sur.) 2010/08/28 88 70 - 130 96 70 - 130 99 %
4210249 Benzene 2010/08/29 75 70 - 130 91 70 - 130 <0.4 ug/L NC 40
4210249 Toluene 2010/08/29 81 70 - 130 98 70 - 130 <0.4 ug/L NC 40
4210249 Ethylbenzene 2010/08/29 86 70 - 130 99 70 - 130 <0.4 ug/L NC 40
4210249 o-Xylene 2010/08/29 94 70 - 130 101 70 - 130 <0.4 ug/L NC 40
4210249 m & p-Xylene 2010/08/29 90 70 - 130 102 70 - 130 <0.8 ug/L NC 40
4210249 (C6-C10) 2010/08/29 85 70 - 130 <100 ug/L NC 40
4210249 Xylenes (Total) 2010/08/29 <0.8 ug/L NC 40
4210249 F1 (C6-C10) - BTEX 2010/08/29 <100 ug/L NC 40
4214701 F2 (C10-C16 Hydrocarbons) 2010/08/28 89 70 - 130 99 70 - 130 <0.1 mg/L NC 40
4214701 F3 (C16-C34 Hydrocarbons) 2010/08/28 91 70 - 130 99 70 - 130 <0.1 mg/L NC 40
4214701 F4 (C34-C50 Hydrocarbons) 2010/08/28 87 70 - 130 99 70 - 130 <0.1 mg/L NC 40
4214701 O-TERPHENYL (sur.) 2010/08/28 89 70 - 130 102 70 - 130 100 %
4219789 Total Barium (Ba) 2010/08/30 103 80 - 120 101 80 - 120 <0.01 mg/L NC 20
4219789 Total Boron (B) 2010/08/30 118 80 - 120 116 80 - 120 <0.02 mg/L NC 20
4219789 Total Calcium (Ca) 2010/08/30 106 80 - 120 104 80 - 120 <0.3 mg/L NC 20
4219789 Total Iron (Fe) 2010/08/30 108 80 - 120 107 80 - 120 <0.06 mg/L NC 20
4219789 Total Lithium (Li) 2010/08/30 109 80 - 120 108 80 - 120 <0.02 mg/L NC 20
4219789 Total Magnesium (Mg) 2010/08/30 107 80 - 120 106 80 - 120 <0.2 mg/L NC 20
4219789 Total Manganese (Mn) 2010/08/30 107 80 - 120 105 80 - 120 <0.004 mg/L NC 20
4219789 Total Phosphorus (P) 2010/08/30 105 80 - 120 105 80 - 120 <0.1 mg/L NC 20
4219789 Total Potassium (K) 2010/08/30 107 80 - 120 105 80 - 120 <0.3 mg/L NC 20
4219789 Total Silicon (Si) 2010/08/30 120 80 - 120 119 80 - 120 <0.1 mg/L NC 20
4219789 Total Sodium (Na) 2010/08/30 107 80 - 120 105 80 - 120 <0.5 mg/L NC 20
4219789 Total Strontium (Sr) 2010/08/30 106 80 - 120 104 80 - 120 <0.02 mg/L NC 20
4219789 Total Sulphur (S) 2010/08/30 <0.2 mg/L NC 20
4221013 Total Aluminum (Al) 2010/08/30 118 80 - 120 110 80 - 120 <0.001 mg/L NC 20
4221013 Total Antimony (Sb) 2010/08/30 103 80 - 120 107 80 - 120 <0.0002 mg/L NC 20
4221013 Total Arsenic (As) 2010/08/30 86 80 - 120 90 80 - 107 <0.0002 mg/L NC 20
4221013 Total Beryllium (Be) 2010/08/30 117 80 - 120 82 80 - 120 <0.001 mg/L NC 20
4221013 Total Chromium (Cr) 2010/08/30 96 80 - 120 101 80 - 120 <0.001 mg/L NC 20
4221013 Total Cobalt (Co) 2010/08/30 99 80 - 120 102 80 - 120 <0.0003 mg/L NC 20
4221013 Total Copper (Cu) 2010/08/30 92 80 - 120 97 80 - 120 <0.0002 mg/L NC 20
4221013 Total Lead (Pb) 2010/08/30 96 80 - 120 102 80 - 115 <0.0002 mg/L NC 20
4221013 Total Molybdenum (Mo) 2010/08/30 101 80 - 120 105 80 - 120 <0.0002 mg/L NC 20
4221013 Total Nickel (Ni) 2010/08/30 95 80 - 120 101 80 - 120 <0.0005 mg/L NC 20
4221013 Total Silver (Ag) 2010/08/30 102 80 - 120 107 80 - 120 <0.0001 mg/L NC 20
4221013 Total Thallium (Tl) 2010/08/30 94 80 - 120 100 80 - 120 <0.0002 mg/L NC 20
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SENES CONSULTANTS LIMITED
Maxxam  Job  #: B076126
Report Date: 2010/09/02

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
4221013 Total Tin (Sn) 2010/08/30 100 80 - 120 105 80 - 120 <0.001 mg/L NC 20
4221013 Total Titanium (Ti) 2010/08/30 105 80 - 120 105 80 - 120 <0.001 mg/L NC 20
4221013 Total Uranium (U) 2010/08/30 97 80 - 120 98 80 - 120 <0.0001 mg/L NC 20
4221013 Total Vanadium (V) 2010/08/30 101 80 - 120 105 80 - 120 <0.001 mg/L NC 20
4221013 Total Zinc (Zn) 2010/08/30 78 75 - 125 85 75 - 125 <0.003 mg/L NC 20
4221013 Total Selenium (Se) 2010/08/30 96 80 - 120 <0.0002 mg/L NC 20
4221795 Total Mercury (Hg) 2010/08/31 104 80 - 120 93 80 - 120 <0.002 ug/L NC 20

N/A = Not Applicable
RPD = Relative Percent Difference
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 (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  #: B076126

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

JENNIFER LO, Senior Analyst, Organics Department               

LUBA SHYMUSHOVSKA, Senior Analyst, Organic Department                

RON VENZI, Scientific 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 Validation Signature Page.
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SENES CONSULTANTS LIMITED
Report Date: 2010/09/02
Maxxam  Job  #: B076126
Maxxam Sample: W47689 Client ID: ROB-6

CCME Hydrocarbons (F2-F4 in water) Chromatogram

Note: This information is provided for reference purposes only. Should detailed chemist intrepretation
or fingerprinting be required to please contact the laboratory.
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SENES 

Water Tracking at Unnamed Pond 



Roberts Lake Potable and Waste Water Tracking

Day Date
Tank Fill 

(Gallons)

Convert to 

Litres

Meter 

Reading

Convert to 

Litres

1 Thur 16-Jul

2 Fri 17-Jul Notes:

3 Sat 18-Jul Water was pumped in intervals from unnamed pond 

4 Sun 19-Jul to holding tanks. Water treatment system drew water

5 Mon 20-Jul 2,700 12,274 from the holding tanks.

6 Tue 21-Jul

7 Wed 22-Jul

8 Thur 23-Jul

9 Fri 24-Jul 2.0 2,000

10 Sat 25-Jul

11 Sun 26-Jul 7.0 7,000

12 Mon 27-Jul

13 Tue 28-Jul 13.5 13,500

14 Wed 29-Jul

15 Thur 30-Jul

16 Fri 31-Jul 21.7 21,700 July water

17 Sat 01-Aug 33,974

18 Sun 02-Aug 29.0 29,000

19 Mon 03-Aug

20 Tue 04-Aug

21 Wed 05-Aug 38.7 38,700

22 Thur 06-Aug

23 Fri 07-Aug

24 Sat 08-Aug

25 Sun 09-Aug 55.0 55,000

26 Mon 10-Aug

27 Tue 11-Aug

28 Wed 12-Aug 63.0 63,000

29 Thur 13-Aug

30 Fri 14-Aug

31 Sat 15-Aug 89.0 89,000

32 Sun 16-Aug

33 Mon 17-Aug

34 Tue 18-Aug

35 Wed 19-Aug

36 Thur 20-Aug

37 Fri 21-Aug

38 Sat 22-Aug

39 Sun 23-Aug

40 Mon 24-Aug

41 Tue 25-Aug

42 Wed 26-Aug

43 Thur 27-Aug

44 Fri 28-Aug

45 Sat 29-Aug 139.0 139,000 Aug water

46 Sun 30-Aug 117,300.0

47 Mon 31-Aug

48 Tue 01-Sep

49 Wed 02-Sep

50 Thur 03-Sep

51 Fri 04-Sep

52 Sat 05-Sep

total 151,274

2909.11538

Unnamed Pond

Water tracking v.3
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Health and Safety Report 
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Spill Report 



mcelwaim
Text Box
April 21, 2009, 1:10 pm

mcelwaim
Text Box
April 21, 2009, 11:30 am



Fuel Spill Report at Ida Bay Mine – April 21, 2009 

QMLP personnel at Ida Bay Mine were preparing equipment for transport to Roberts Bay Mine. The 
equipment had been mobilized to Ida Bay Mine in September 2008 but could not be moved to Roberts 
Bay until spring 2009 when it could be transported overland by ice road. 

To prepare for transport the work crew had to dig the equipment out of the snow that had accumulated 
on and around the equipment during the winter, then get the equipment operational and ready to 
move. During snow removal from around the engine compartment of a CAT 325DL excavator a fuel tank 
drain valve was inadvertently opened. No fuel was noticed leaking from the fuel tank probably due to 
the frozen conditions around the valve outlet. 

The excavator was subsequently started and the engine left running to warm up the machine for 
operation. When the machine later stopped running investigation by the Site Superintendent revealed 
the fuel leak. The excavator had originally contained almost 1/4 of a tank of fuel (approximately 120 
litres). 

The fuel valve was closed and wired shut, the excavator was then partially fuelled and moved from the 
spill area. Examination of the spill area revealed that the leaked fuel had collected in a natural 
depression below the machine, was contained and not migrating from the immediate spill area, and the 
underlying ground was protected by the frozen conditions.  A rock berm was constructed around the 
spill area to further contain the spill area and prevent fuel migration. 

Initial attempts to soak up the spill using absorbent pads were unsuccessful as the spill area consisted 
largely of mushy snow. 

It was felt that the consistency of the impacted material would cause additional contamination during 
excavation and packaging, and removal of rocks in the spill area would likely cause release of fuel from 
the spill area during attempts to excavate the area. 

It was decided that using a propane tiger torch to incinerate the impacted material in place and not 
disturb the surrounding terrain was the best way to maintain the integrity of the spill area, remove the 
potential for spreading any fuel and completely remove all traces of the fuel. A tiger torch has a BTU 
rating of 208,000. Torching the spill area at close range would be completely burn all fuel. 

A tiger torch was used to burn all the snow, fuel and ice inside the berm. 

 A rock cap was finally placed over the spill area to delineate the area and prevent any exposure to 
wildlife. 

The site engineer is scheduled to arrive at site April 22, 2009. The engineer and site superintendent will 
inspect the spill area and determine whether: 

 all fuel in the spill area has been destroyed 

 excavation of the area is required 

 excavation of the area is feasible in the existing conditions, or 

 excavation should be postponed until  summer when the ground surface has thawed. 

QMLP personnel are scheduled to undertake remediation activities at Roberts Bay Mine starting July 
2009. 



From: Andrew Keim [mailto:Andrew.Keim@inac‐ainc.gc.ca] 
Sent: April‐23‐09 9:44 AM 
To: Dele Morakinyo; Ron Bosel 
Cc: Charles Gravelle; Henry Wong; Bernie MacIsaac; Melissa Joy; Peter Kusugak; Giselle Cotta; Matthew 
McElwaine; Gavin Domitter; Vijay Lanji 
Subject: RE: 34807 Fuel Spill at Ida 
 
Mr. Bosel,  
 
Thank you for the follow up.  
This report will be appended to the IDA bay file and will be followed up later this summer during the 
regular inspection season.  
The Inspector for the Kitikmeot Region is Melissa Joy, stationed in Kugluktuk, Nunavut.  
 
 Once the 2009 Inspection schedule is set Ms. joy will be in touch to set dates  for both the site clean up 
Inspection and closure/follow up on the this spill.  
 
If further up‐dates are forthcoming please forward them to this office so we may have a complete file 
for assessment purposes.  
 
Thank you for your time and attention to this matter.  
 
Sincerely,  
 
Andrew Keim 
Water Resources Officer 
INAC Nunavut Regional Office 
P.O. Box 100 
Iqaluit, Nunavut X0A 0H0 
*NEW Email:* Andrew.Keim@inac‐ainc.gc.ca 
Phone: (867) 975‐4289 
Fax: (867) 979‐6445 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



>>> "Ron Bosel" <ronb@quantumgroup.ca> 4/22/2009 4:18 PM >>> 
 
Attached is a copy my internal report of the Ida Bay fuel spill 
containing more detail than the brief report submitted to the NWT Report 
Line. 
 
Unsuccessful use of absorbent pads was tried before the decision to 
incinerate the fuel. I believe and would expect all traces of the fuel 
spill have been destroyed. 
 
I am expecting to hear from John Wiegel today and will be able to 
confirm further details with him. Henry Wong will also be site today to 
inspect the situation. 
  
 
As noted by Dele, the initial NWT Spill Report was forwarded with an 
incorrect date but the spill centre was notified of the error as soon as 
I noticed it. I was informed the date on the report had been amended 
prior to transmission to relevant parties. 
 
Please contact me with any questions or concerns regarding this matter, 
 
Ron Bosel 
 
General Superintendent, Northern/Special Projects 
 
Quantum Murray LP 
 
100‐3600 Viking Way * Richmond BC V6V 1N6 
 
Tel: 604.238.2220 * 1.800.251.7773 * Cell: 604.839.9240 * Fax: 
604.430.0083 
 
rbosel@qmlp.ca * www.quantummurray.com <http://www.quantummurray.com/>  
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EHS # 03 (11 – 08) 
 

INCIDENT INVESTIGATION REPORT 
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Serious and critical incidents must be reported immediately to your local Regional EH&S Manager and the  

Corporate Claims Specialist via telephone (416-705-2625). 
 

The Site Supervisor/Manager must complete this report. 
 

1. LOCATION  

Division:  Quantum Remediation    
 Quantum Hazmat            

 Murray Demolition      
 Murray Abatement     

 Thomson Metals                 
 Thomson Waste Transfer 

 Echelon 

Project #: S070198 Address:  Roberts Bay Province:  Nunavut 

Worker’s Supervisors name: John Weigel Phone: (780)504-6272 

Incident reported to Supervisor/Manager       Date: August-6-09 Time: 1000  am pm 
 

2. INCIDENT DETAILS complete indicated pages 

Type of incident:   Injury or Illness (1,2,3,4) 
 Equipment Failure (1,3,4) 

 Property Damage (1,3,4) 
 Fire(1,3,4)                 Other: Wild Life Incident 

Person directly involved in incident: Damian Analok Job title: Wild Life Monitor 

Incident date: August-6-09 Time: 9:45  am pm  

Incident reported to: Gavin Domitter  Date: August-6-09 Time: 9:50 am pm 

If incident outdoors, include weather conditions: Cloudy, Rainy 

Witness name: Allen Sibbeston Phone #: (867)874-2127 Statement attached yes  no 

Witness name:            Phone #: (          )           Statement attached yes  no 

Witness name:            Phone #: (          )           Statement attached yes  no 
3. EVENTS LEADING UP TO AND DESCRIPTION OF INCIDENT (Include description of damage and losses) 
Describe incident facts & events, include: What, When, Why, Who, and How – When possible include timelines. 

Allen was  a the creek and spotted a wolf on camp side of the creek. The wolf left and headed towards camp; He called 
the camp on the radio and reported that a wolf down were he and the cook were. Damian was the monitor on duty, so he 
left camp and went towards the creek. He met Allen and Allen told him that the wolf was heading towards camp through 
the west valley. Damiam than proceeded to follow the animal to see where it was going. Part way up the valleythe wolf 
jumped up from the low lying shrubs and started towords the monitor. Damian than fired two warning shots in front of the 
animal.The wolf never slowed down or showed any signs of retreating . The wolf also growled and baered his teeth. 
fearing for his safety he took a third shot and hit the wolf in the wolf in the left rear leg. The wolf was about 30- 40 ft 
away. Damian than took a fourth shot the left shoulder killing the animal. Damian than left the seen headed back camp 
and got stuck. he called the camp on the radio and reported that he was stuck and the wolf was dead.  

(If more space is needed, attach additional sheet).   The information I have provided either in my own writing or verbally for the purpose of this report is true and 
correct. 

4. INJURED PERSON DETAILS (if no injury, skip to next section) 
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Injured person’s name: N/A Home/cell phone #: (          )            

Type of injury:  Medical Aid, transported by:              To:            

  First Aid, provided by:            

Employer Name, if 3rd party:            

Preferred language:             

Hours of work on day of injury   from:             am pm to:             am pm  

Next scheduled work date; Start time:             am pm Duration of shift:            

Will the worker be absent following the day of the injury?  No  Unknown   Yes:             

Will other duties be assigned because of injury?  No   Yes, please explain:            

Has the worker ever experienced any prior 
similar or related problem, injury or condition?   No Unknown  Yes :            

Length of time at present job:            Province where injury occurred:            

Was any individual who does not work for QMLP partially or 
totally responsible for injury?  No   Yes,  Provide details -            

Worker’s task at time of injury:  	 	 	 	 	  Was this task routine?  Yes   No 

Site supervisor must ensure the workers has signed a Modified Work Letter and has provided the worker with a 
Functional Abilities form to be filled out by the treating Medical Professional. -  (Prior to first visit to clinic/hospital). 
      Type of Incident: Body Part injured (Please check all that 

apply) 
                     Mark injured area: 

 
 Struck/Caught 
 Overexertion/strain 
 Repetition 
 Fall  
 Fire/Explosion 
 Harmful Substances/  
 Assault 
 Slip or trip 
 Lifting 
 Environmental 
  Spill 

 
 Other: 	 	 	 	 	  

 
 Head 
 Face 
 Eye(s) 
 Ear(s) 
 Teeth 

 
 

 Shoulder 
 Arm 
 Elbow 
 Forearm 
 Wrist 
 Hand 
 Finger (s) 
 Hip 
 Thigh 
 Knee 
 Lower leg 
 Ankle 
 Foot 
 Toe(s) 

 
 Neck 
 Chest 
 Upper Back 
 Lower Back 
 Abdomen 

 
Left          Right 

             
             
             
             
             
              
              
             
             
             
             
             
             
             

 
 

  Other: 	 	 	 	 	   
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5. ROOT CAUSE ANALYSIS – DIRECT AND UNDERLYING   
Identify the unsafe acts/conditions and underlying causes directly related to the incident (refer to Supervisors Root Cause 
Analysis Reference Sheet) 
Unsafe Acts: 	 	 	 	 	  

Unsafe Conditions: 	 	 	 	 	  

Immediate Cause: 	 	 	 	 	  

Underlying Causes: 	 	 	 	 	   

Include a diagram/sketch (if applicable) 
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6. EVALUATION OF RISK 
  Loss Severity Potential:   Major  Serious        Minor 
  Probable Recurrence Rate:   Frequent  Occasional   Rare 
 
7. CORRECTIVE ACTIONS PLAN to prevent reoccurrence of similar incidents.  Recommendations must be specific, 
constructive, get at root causes and take into account contributing factors. Recommendations should correct deficiencies 
including any required training and proper supervision of the task(s).   

List all cause(s) of Injury/Loss Suggested Corrective Actions  
(at least one for each cause): Person responsible Date for completion 

(dd/mm/yyyy) 
1.                          

2.                         

3.                         

4.                         

5.                         

6.                         

7.                         

    
8. SIGNATURES:  
This form was completed by:   

Supervisor  Name:        

 Signature:  Date:       
     

                                        Other -  Name:         Title:       
 Signature:  Date:       

 
 
 
 

 
 
 
Site Supervisor to distribute report to:    Corporate Claims Specialist  EH&S Regional Manager 
 
H&S Regional Manager to distribute report to:   JHSC or Worker Rep.   Operations Manager  
        Project Manager   Regional Operations Mgr /VP 

Fax completed form to 416-253-9793 within 24 hours of incident & phone 
Regional EH&S Manager immediately. 

If injury, include copies of all relevant information (Dr.’s notes, FAF form, pictures, sketches etc.) 
If you have any questions call Corporate Claims at 416-705-2625. 
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ADDITIONAL INCIDENT ANALYSIS 
 

To be completed by EHS personnel when required.  
 

9. ROOT CAUSE ANALYSIS – DIRECT AND UNDERLYING   
Identify the unsafe acts/conditions and underlying causes directly related to the incident (refer to Supervisors Root Cause 
Analysis Reference Sheet) 
 

ANALYSIS: The Task – review the actual work procedure being used at the time of the incident. 
Comments:            

ANALYSIS: Materials / Equipment – to seek out possible results from materials / equipment used to perform the task. 
Comments:            

ANALYSIS: The Environment – the physical environment, and especially sudden changes are factors that need to be 
identified as possible contributing causes. 
Comments:            

ANALYSIS: The Worker – the physical and mental condition of individuals directly involved in the incident must be 
explored, as part of an investigation process.  
Comments:            

ANALYSIS: The Management System – Management holds the legal responsibility for the safety of the workplace.  
The role of the supervisors and management and the role or presence of management systems must always be considered in an 
incident investigation. Failures of management systems may be direct or indirect factors, which must be explored as part of an 
investigation process. 
Comments:            
 

 
SIGNATURES 
This form was completed by:         Name:         
 Signature:  Date:       
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APPENDIX D 
 

SITE PHOTOGRAPHS 



 
 
Photograph No.1: Barge off-loading at Ida Bay in 2008. 
 

 
 
Photograph No.2: Mobilization of equipment to Roberts Bay from the Ida Bay mine 
site. 



 
 
Photograph No.3: Mobilization of material and supplies to Roberts Bay 
 

 
Photograph No. 4: Ida Bay site conditions at end of 2009 Field Season 



 
Photograph 5: Roberts Bay site conditions at end of 2009 Field Season  
 

 
Photograph 6: Roberts Bay site conditions at end of 2009 Field Season looking west 
 



 
Photograph 7: Roberts Bay site conditions at end of 2009 Field Season looking east 
 

 
Photograph 8: Roberts Bay site conditions at end of 2009 Field Season  



 
Photograph No. 9: Adit at Ida Bay prior to blasting 
 

 
Photograph No. 10: Adit at Ida Bay graded post blasting. 
 



 
Photograph No. 11: Adit #1 at Roberts Bay prior to blasting (24 July 2009) 
 

 
Photograph No. 12: Adit #1 at Roberts Bay post blasting and backfilling  
(7 August 2009) 



 
Photograph No. 13: Adit #2 at Roberts Bay prior to blasting (26 July 2009) 
 

 
Photograph No. 14: Adit #2 at Roberts Bay post blasting and backfilling  
(13 August 2009)



 
Photograph No. 15: Adit #2 and Vent Raise at Roberts Bay prior to remediation 
 

 
Photograph No. 16: Vent Raise at Roberts Bay final cover 



 
Photograph No. 17: Former Camp Area prior to remediation 
 

 
Photograph No. 18: Former Camp Area post remediation 



 
 
Photograph No. 19: Mill Area prior to remediation 
 

 
 
Photograph No. 20: Mill Area post remediation 



 
 
Photograph No. 21: Garage Area prior to remediation 
 

 
 
Photograph No. 22: Garage Area post remediation 



 
 
Photograph No. 23: Pump House Area prior to remediation 
 

 
 
Photograph No. 24: Pump House Area post remediation 



 
 
Photograph No. 25: Equipment at Roberts Bay Mine Site 
 

 
 
Photograph No. 26: Equipment at Roberts Bay Mine Site 



 
 
Photograph No. 27: Equipment at Roberts Bay Mine Site 
 

 
 
Photograph No. 28: Equipment at Roberts Bay Mine Site 



 
 
Photograph No. 29: Scrap metal and debris at Ida Bay Mine Site 
 

 
Photograph No. 30: Scrap metal and debris at Ida Bay Mine Site 
 



 
 
Photograph No. 31: Scrap metal and debris at Ida Bay Mine Site 
 

 
 
Photograph No. 32: Scrap metal and debris at Ida Bay Mine Site 



 
 
Photograph No. 33: Scrap metal and debris at Roberts Bay Mine Site 
 

 
 
Photograph No. 34: Scrap metal and debris at Roberts Bay Mine Site 



 
 
Photograph No. 35: Scrap metal and debris at Roberts Bay Mine Site 
 

 
 
Photograph No. 36: Scrap metal and debris at Roberts Bay Mine Site 



 
 
Photograph No. 37: Hazardous Materials at Ida Bay Mine Site 
 

 
Photograph No. 38: Hazardous Materials at Roberts Bay Mine Site 



 
 
Photograph No. 39: Hazardous Materials at Roberts Bay Mine Site 
 

 
Photograph No. 40: Hazardous Materials at Roberts Bay Mine Site 
 



 
Photograph No. 41: Hazardous Materials at Roberts Bay Mine Site 
 

 
Photograph No. 42: Hazardous Materials at Roberts Bay Mine Site 
 



 
Photograph No. 43: Hazardous Materials at Roberts Bay Mine Site 
 

 
Photograph No. 44: Hazardous Materials at Roberts Bay Mine Site 
 



 
 
Photograph No. 45: Metal Impacted soil remediation at the Mill Area of Roberts Bay 
 

 
Photograph No. 46: Petroleum Hydrocarbon remediation at the Mill Area of Roberts Bay 
 



 
 
Photograph No. 47: Petroleum Hydrocarbon remediation at the Mill Area of Roberts Bay 
 

 
 
Photograph No. 48: Petroleum Hydrocarbon remediation at the POL Area of Roberts Bay 



 
Photograph No. 49: Petroleum Hydrocarbon remediation at the POL Area of Roberts Bay 
 

 
Photograph No. 50: Petroleum Hydrocarbon remediation at the POL Area of Roberts Bay 



 
 
Photograph No. 51: Petroleum Hydrocarbon remediation at Garage Area of Roberts Bay 
 

 
Photograph No. 52: Petroleum Hydrocarbon remediation at Garage Area of Roberts Bay 
 



 
 
Photograph No. 53: Petroleum Hydrocarbon remediation at Garage Area of Roberts Bay 
 

 
Photograph No. 54: Petroleum Hydrocarbon remediation at Garage Area of Roberts Bay 



 
Photograph No. 55: Petroleum Hydrocarbon remediation at the Drum Area of Roberts Bay 
 

 
Photograph No. 56: Petroleum Hydrocarbon remediation at the Drum Area of Roberts Bay 



 
 
Photograph No. 57: Petroleum Hydrocarbon sample location ET1101 at Roberts Bay 
 

 
Photograph No. 58: Tailings Containment Area prior to remediation work 



 
Photograph No. 59: Tailings Containment Area prior to remediation work 
 

 
 
Photograph No. 60: Landfill (SWMF) during construction (looking south along berm) 



 
Photograph No. 61: Landfill (SWMF) during construction (looking southeast) 
 

 
 
Photograph No. 62: Landfill (SWMF) during construction (placement of geotextile) 



 
 
Photograph No. 63: Placement of non-hazardous debris into SWMF 
 

 
Photograph No. 64: Decanting water above tailings to dry side of SWMF  



 
Photograph No. 65: Capping of debris in SWMF during construction  
 

 
Photograph No. 66: Placement of liner inside SWMF during construction 
 



 
Photograph No. 67: Landfill (SWMF) during construction 
 

 
 
Photograph No. 68: Final Cover Placement Works  



 
Photograph No. 69: Final Cover Placement Works 
 

 
Photograph No. 70: Final Cover Placement Works 
 



 
Photograph No. 71 Final Cover Placed with thermistors.  
 



            
Photograph No. 72: Thermistor Installation 
 

 
Photograph No. 73: Thermistor Installation 
 
 



 
Photograph No. 74: Demobilization from Roberts Bay in April 2010 
 

 
Photograph No. 75: Demobilization from Ida Bay in August 2010 



 

 
Photograph No. 76: Aerial Photo of Ida Bay August 2010 
 

 
Photograph No. 77: Aerial Photo of Roberts Bay August 2010 
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