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APPENDICES 

Appendix 1: Project Consultants 

 

NAME AFFILIATION 

Bilawchuk, Steve ACI Acoustical Consultants Inc. 

Block, Randall Borden Ladner Gervais LLP 

Brusnyk, Lawrence Westworth Associates Environmental Ltd. 

Grainger, Nancy Millennium EMS Solutions Ltd. 

Jones, Heather Millennium EMS Solutions Ltd. 

Kemball, Kevin Geographic Dynamics Corp. 

Lapointe, April  Millennium EMS Solutions Ltd. 

McCoy, Dane Millennium EMS Solutions Ltd. 

McCrank, Neil Borden Ladner Gervais LLP 

McNamee, Peter Hatfield Consultants Ltd. 

Muri, Ryan Millennium EMS Solutions Ltd. 

Tischer, Jennifer FMA Heritage Resources Consultants Inc. 

Van Der Vinne, Gary Northwest Hydraulic Consultants Ltd. 

Wuetherick, Evelyn Millennium EMS Solutions Ltd. 

Young, Kim Millennium EMS Solutions Ltd. 
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Appendix 2: Glossary and Acronyms 

AAAQOs  Alberta Ambient Air Quality Objectives 
AENV  Alberta Environment 
API  American Petroleum Institute 
ATC  Athabasca Tribal Council 
AVI  Alberta Vegetation Inventory 
bbls/day  Barrels per day, usually of oil unless explicitly stated otherwise 
BFW  Boiler Feed Water 
bpd  Barrels per day, usually Oil implied unless explicitly stated otherwise 
BS&W  Basic Sediments and Water 
C&R  Conservation and Reclamation 
CDWQG  Canadian Drinking Water Quality Guidelines 
CEMA  Cumulative Effects Management Association 
CPF  Central Processing Facility 
CPP  Caribou Protection Plan 
CSOR  Cumulative Steam to Oil Ratio – an economic indicator used to 

monitor unit volumes of steam injected per unit volume of oil 
produced (no units as it is a ratio).  This ratio can be calculated per 
well or over a group of wells. 

CTL  Coniferous Timber Licence 
CWE  Cold Water Equivalent 
CWS  Canada Wide Standards 
DBA  Decibel weighted on A scale 
DOW  Dangerous Oilfield Waste 
Drld & ABD Drilled and Abandoned wells 
EC  Environment Canada 
EPEA  Environment Protection and Enhancement Act 
ERCB  Energy Resources Conservation Board 
ERP  Emergency Response Plan 
EUB  Energy and Utilities Board, former name for ERCB 
FMA  Forest Management Agreement 
FMIS  Fisheries Management Information System 
FWKO  Free Water Knock Out 
HRIA  Historical Resources Impact Assessment 
HSE  Health Safety and Environment 
IGF  Induced Gas Flotation 
IRC  Industry Relations Corporation 
ISOR OR iSOR Instantaneous Steam to Oil Ratio – similar to CSOR except that it is 

calculated over a finite period of time  - usually a month e.g. amount 
of steam injected in a month divided by the amount of oil produced in 
a month.  This ratio can be calculated per well or over a group of 
wells. 

kPaa          kilopascals (absolute), unit for pressure measurement 
kPag                     kilopascals (gauge), unit for pressure measurement  
LEL  Lower Explosive Limit 
LOC  Licence of Occupation 
LSA  Local Study Area 
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m3/day  Cubic m per day, usually of oil unless explicitly stated otherwise 
MEMS  Millennium EMS Consultants Ltd. 
MMBBLS Million barrels, usually for Oil unless explicitly stated otherwise 
MSL  Mineral Surface Lease 
MWD  Measurement while Drilling 
NCG  Non-condensable Gas, in Sunshine’s case it will be the flue gas from 

Steam Generation Facilities 
OBIP  Original Bitumen in place, usually expressed in thousands of barrels 

or millions of barrels 
ORF  Oil Removal Filter 
OSE  Oil Sands Exploration Program 
OTSG  Once Through Steam Generator 
PA  Project Area which sustains 10,000 barrels per day of Oil for 25 years 
PDA  Project Development Area - the initial area for the pilot and to raise 

production to 10,000 barrels per day of Oil 
PETREL  Schlumberger software for geological, geophysical, and reservoir 

characterization work 
PDF  Process Flow Diagram 
PLA   Pipeline Right of Way 
PSL  Permissible Sound Levels 
RSA  Regional Study Area 
SAC  Strong Acid Cation 
SAGD  Steam Assisted Gravity Drainage 
SOR  Steam to Oil Ratio, see CSOR and ISOR 
SRD  Alberta Sustainable Resource Development 
Sunshine  Sunshine Oilsands Ltd. 
UPS  Uninterrupted Power System 
UTM  Universal Transverse Mercator - coordinate system 
WBEA  Wood Buffalo Environmental Association 
WSC  Water Survey of Canada 
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APPENDIX 4 – CONSULTATION LOGS 

Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with the ACFN Industry Relations Corporation (IRC) is ongoing and Sunshine is currently reviewing the potential of joining the 
ACFN IRC as an associate member and will provide updates as consultation continues.   

Date Name Forum Discussion Issues Follow up 
November 1, 2008 Community of 

Fort Chipewyan 
Open 
House 

Sunshine representatives attend the 
ACFN industrial open house in Fort 
Chipewyan.  Review of2007-2008 West 
Ells core hole program and potential 
West Ells SAGD project area with 
community members. 

N/A N/A 

April 30, 2008 ACFN IRC Phone Telephone call to stakeholder to 
establish meeting with new ACFN IRC 
director for May 28, 2008. 

N/A N/A 

May 28, 2008 ACFN IRC Meeting Meeting to discuss who Sunshine 
Oilsands is and review proposed 2008-
2009 exploration programs.  Discuss 
West Ells Project application timeline 
and size / scope of project. 

N/A N/A 

August 12, 2008 ACFN IRC Mail 2008-2009 West Ells exploration 
notification package mailed to ACFN 
IRC for review. 

N/A N/A 

Sept 9, 2008 ACFN IRC Phone Call No comment was made regarding 
specific West Ells activities.  Informed 
that a West Ells SAGD project 
newsletter will be sent to the IRC for 
review in later October.   

N/A N/A 

October 31, 2008 ACFN IRC Newsletter Proposed Sunshine West Ells SAGD 
Project and high grade road application 
informational newsletter mailed out for 
review. 

N/A N/A 

November 21, 2008 ACFN IRC E-mail E-mail request for Sunshine to review 
joining the ACFN IRC as an associate 
member.  Sunshine is to review the 
possibility and schedule a meeting.  

N/A Schedule follow up 
meeting. 

December 18, 2008 ACFN IRC  Newsletter Updated proposed Sunshine West Ells 
SAGD Project and high grade road 
application informational newsletter 
mailed out for review. 

N/A N/A 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with the ACFN Industry Relations Corporation (IRC) is ongoing and Sunshine is currently reviewing the potential of joining the 
ACFN IRC as an associate member and will provide updates as consultation continues.   

Date Name Forum Discussion Issues Follow up 
January 20, 2009 ACFN consultant E-mail E-mail request for GIS shape files for 

2007-2008 OSE programs from ACFN. 
N/A N/A 

January 27, 2009 ACFN consultant E-mail Sunshine e-mailed requested shape 
files for ACFN review and addition to the 
ACFN dataset. 

N/A N/A 

January 28, 2009 ACFN IRC  Meeting Meeting to discuss the status of the 
Sunshine Oilsands West Ells SAGD 
project and inform that Sunshine is 
currently not interested in joining the 
ACFN IRC as an associate member.  
However, we will review the possibility of 
joining in the months ahead.  Informed 
ACFN IRC that Sunshine may host an 
open house in the community of Fort 
Chipewyan in the months ahead. 

No site specific 
issues raised at 
this time. 

Continuation of 
consultation activities. 

February 3, 2009 ACFN IRC E-mail Sunshine informed of a change in ACFN 
IRC contact. 

N/A N/A 

February 3, 2009 ACFN IRC E-mail E-mail to inform ACFN IRC that the 
West Ells SAGD project application has 
been deferred. 

N/A Sunshine will consult 
further when deemed 
appropriate.  

March 6, 2009 ACFN IRC E-mail Updated consultation logs and West Ells 
SAGD project newsletter(s) sent along 
with Sunshine company profile in 
advance of meeting at ACFN IRC 
offices. 

N/A N/A 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with the ACFN Industry Relations Corporation (IRC) is ongoing and Sunshine is currently reviewing the potential of joining the 
ACFN IRC as an associate member and will provide updates as consultation continues.   

Date Name Forum Discussion Issues Follow up 
March 13, 2009 ACFN IRC Meeting Meeting with ACFN IRC, discuss the 

proposed West Ells Project and costs of 
joining IRC and TEK sharing 
agreements.  As the West Ells project is 
on hold at this time, it was   agreed to 
defer joining IRC at this time 
 

ACFN IRC is  
concerned with 
SAGD cumulative 
effects, impact on 
traditional way of 
life, edge effects, 
requested to see 
Sunshine West 
Ells lithology 
diagram. 

Sunshine will review 
IRC requests for 
information arising 
from the meeting: ,  
including a Graphic 
report of lithology on 
the West Ells lease 
area, more recent 
imagery of the project 
footprint map, raw 
Lidar data and review 
the request of having 
the ACFN Elders 
participation in 
identifying Traditional 
Resources in the 
vicinity of these new 
roads.  

May 26, 2009 ACFN IRC Phone Call Message to confirm that the West Ells 
Project application is now on hold until 
further notice. 

N/A Will consult further 
when application is 
prepared for 
submission. 

October 29, 2009 ACFN IRC E-mail Sunshine in receipt of e-mail stating that 
the ACFN Business Group has entered 
into a Joint Venture with Allnorth 
Consultants Limited.  

N/A Sunshine will review 
this request at a later 
date, no interested at 
this time. 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with the ACFN Industry Relations Corporation (IRC) is ongoing and Sunshine is currently reviewing the potential of joining the 
ACFN IRC as an associate member and will provide updates as consultation continues.   

Date Name Forum Discussion Issues Follow up 
March 3, 2010 ACFN community 

members and  
ACFN IRC 

Helicopter 
Tour and 
Meeting 

Toured with ACFN community and 
ACFN IRC members via helicopter to 
the West Ells Project area for a site visit 
and had a meeting to discuss issues 
surrounding the project. 
 
 
 
 

Proximity of 
proposed plant 
site to lake and 
water use for 
steaming of wells 
were the two main 
issues raised by 
the ACFN during 
the tour. 

Scheduling of 
meetings with ACFN 
elders to discuss 
these issues and 
provide clarity 
regarding water use 
and protection 
strategies.  

March 30, 2010 ACFN IRC   Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with the CPDFN Industry Relations Corporation (IRC) is ongoing and Sunshine will provide updates as activities progress. 

Date Name Forum Discussion Issues Follow up 
November 1, 2008 CPDFN Phone Call Set meeting date for February 21, 2008.   N/A N/A 

April 30, 2008 CPDFN Meeting Discussion of West Ells SAGD Project 
and ongoing exploration activities.  
Jason does not see a reason for 
Sunshine to join their IRC as their 
traditional lands are South of Fort 
McMurray are not affected by the 
proposed West Ells project area.  

N/A N/A 

May 28, 2008 CPDFN Mail Mailed out formal 2008-2009 West Ells 
exploration notification package to 
CPDFN IRC for review. 

N/A N/A 

August 12, 2008 CPDFN Phone Call Place phone calls to CDFN IRC to set 
up meetings to further discuss the West 
Ells SAGD project application with no 
response. 

N/A N/A 

September 9, 2008 CPDFN Phone Call Place phone calls to CPDFN IRC to set 
up meetings to further discuss the West 
Ells SAGD project application with no 
response. 

N/A N/A 

October 31, 2008 CPDFN Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 CPDFN Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

January 28, 2009 CPDFN Meeting Meeting to further discuss the West Ells 
SAGD project application footprint and 
timeline for application submission.   
 
 

N/A N/A 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with the CPDFN Industry Relations Corporation (IRC) is ongoing and Sunshine will provide updates as activities progress. 

Date Name Forum Discussion Issues Follow up 
May 26, 2009 CPDFN Phone Call Message confirming that the West Ells 

Project application is now on hold until 
further notice. 

N/A Will consult further 
when application is 
prepared for 
submission. 

March 30, 2010 CPDFN Newsletter Sunshine mailed out a revised 
newsletter to all stakeholders detailing 
the updated footprint and providing a 
description of Phase’s 1 and 2 of the 
proposed West Ells SAGD Project. 

N/A N/A 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with the Fort McMurray First Nation Industry Relations Corporation (FMFN IRC) is ongoing and Sunshine will provide updates as 
activities progress. 

Date Name Forum Discussion Issues Follow up 
February 4, 2008 FMFN IRC Phone Discussion of proposed 2008-2009 West 

Ells exploration activities and West Ells 
Phase 1 project. 

N/A N/A 

May 28, 2008 FMFN IRC Meeting Meeting to discuss ongoing West Ells 
exploration activities and West Ells 
Project application timing and scope. 

N/A N/A 

October 31, 2008 IRC Director Newsletter Proposed Sunshine West Ells SAGD 
Project and high grade road application 
informational newsletter mailed out for 
review. 

N/A N/A 

December 18, 2008 IRC Director Newsletter Updated proposed Sunshine West Ells 
SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

May 26, 2009 ACFN IRC   Phone Call Message from Sunshine to confirm that 
the West Ells Project application is now 
on hold until further notice. 

N/A Will consult further 
when application is 
prepared for 
submission. 

March 30, 2010 IRC Director Newsletter Sunshine mailed out a revised newsletter 
to all stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  Communication 
with the Fort McKay Industry Relations Corporation (IRC) is ongoing 

Date Name Forum Discussion Issues Follow up 
December  18, 2007 Fort McKay IRC Meeting Sunshine representatives attend 

“Day in McKay” with FM IRC. 
N/A Further IRC membership 

discussions required 
February 20, 2008 Fort McKay IRC 

 
Meeting Meeting with IRC to discuss the 

purpose of Fort McKay Industry 
Relations Corporation (IRC) and 
the proposed West Ells SAGD 
Project application footprint, access 
and proximity to Moose Lake.    

Access control, 
Security, Type of 
Development 
Water Use will be 
issues with the 
community of Fort 
McKay. 

Pre-regulatory application 
submission open house 
requested by IRC and will 
be set up at later date 

March 5, 2008 Fort McKay IRC E-mail and 
Letter 

Sunshine formally joins Fort McKay 
IRC. 

N/A N/A 

June 26, 2008 Community of Fort 
McKay 

Treaty Days Sunshine representatives attend 
Fort McKay Treaty Days events in 
Fort McKay. 

N/A N/A 

June 30, 2008 Fort McKay IRC E-mail E-mailed from Sunshine regarding 
trapper meeting, chief and council 
and open house dates. 

N/A Awaiting reply  

July 6, 2008 Fort McKay IRC E-mail E-mail to Sunshine in respect to  
the trapper coordinator, open house 
set up and that a chief and council 
meeting will be set up for 
September or October of this year. 

N/A To follow up with 
appropriate IRC people to 
coordinate various 
activities. 

July 8, 2008 Fort McKay IRC E-mail  E-mail to Sunshine detailing that an 
open house would be preferred to 
occur in the community of Fort 
McKay versus in Fort McMurray, 
options for dates were made 
available. 

N/A To confirm a preferred open 
house date. 

August 19, 2008 Holly Fortier 
Fort McKay IRC 

E-mail E-mail from Sunshine to confirm 
that the requested Open House 
was set for October 14th.  Reply 
confirmation to Sunshine. 
 

N/A N/A 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  Communication 
with the Fort McKay Industry Relations Corporation (IRC) is ongoing 

Date Name Forum Discussion Issues Follow up 
September 2, 2008 Fort McKay IRC E-mail E-mail from Sunshine to confirm 

that the Chief and Council meeting 
date has been set. 

No date set for 
Chief and Council 
meeting as of yet 

IRC to provide information 

September 2, 2008 Fort McKay IRC E-mail E-mail from Sunshine with a copy 
of the proposed West Ells SAGD 
Project footprint and proposed high 
grade access route for review and 
comment. 

N/A N/A 

September 3, 2008 Fort McKay IRC E-mail E-mail to Sunshine saying no date 
has been confirmed for the Chief 
and Council meeting as of yet. 

N/A N/A 

September 9, 2008 Fort McKay IRC E-mail E-mail to Sunshine confirming that 
Sunshine could meet with Chief 
and Council on October 7th or 21st 
and that Sunshine was to advise 
which date works best. 

N/A Preferred date to be 
provided. 

September 10, 2009 Fort McKay IRC E-mail E-mail from Sunshine confirming 
that October 21st would work best 
for a Chief and Council meeting. 

N/A N/A 

September 11, 2008 Fort McKay IRC E-mail E-mail to Sunshine saying that 
Sunshine has been tentatively 
added to the October 21st Chief and 
Council meeting agenda. 
 

N/A N/A 

September 11, 2008 Fort McKay IRC E-mail E-mail from Sunshine requesting to 
have the AM slot for the October 
21st Chief and Council meeting. 

N/A N/A 

September 16, 2008 Fort McKay IRC  Phone Call Trapper meetings are set up for 
September 29, 2008.  The 
proposed West Ells SAGD Project 
is to be discussed with Fort McKay 
Trappers. 
 
 

N/A N/A 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  Communication 
with the Fort McKay Industry Relations Corporation (IRC) is ongoing 

Date Name Forum Discussion Issues Follow up 
September 29, 2009 Fort McKay 

Trappers  
Meetings Meetings with affected West Ells 

area trapline holders to discuss the 
proposed 08/09 exploration 
program and the proposed West 
Ells SAGD Project in detail.  One 
trapper was unable to attend the 
trapper meeting due to health 
reasons. 

Helicopter tour 
requested  

Helicopter tour arranged for 
October 6, 2008 

October 3, 2009 Fort McKay IRC E-mail E-mail to confirm that a helicopter 
has been booked for the West Ells 
SAGD project area tour and that 
the trappers are still interested in 
the joint tour. 

N/A N/A 

October 6, 2009 Fort McKay 
Trapper  

Meeting and 
Helicopter 

Tour 

Meeting and complete a detailed 
aerial review of the proposed West 
Ells Project area footprint and 
access road.  Two trappers were 
unable to attend the helicopter tour 
 

Compensation 
regarding proposed 
West Ells Project. 

Further discussions to be 
held with. 

October 7, 2008 Fort McKay IRC E-mail Sunshine e-mailed a copy of the 
Fort McKay Open House 
powerpoint presentation for review 
and commentary from the IRC.   

N/A N/A 

October 8, 2009 Fort McKay IRC Phone  Sunshine discussed the open 
house powerpoint presentation and 
recommended changes to make 
the powerpoint more suitable for 
the Elders which will be in 
attendance. 

N/A Powerpoint changes in 
advance of open house. 

October 9, 2008 Fort McKay IRC E-mail Sunshine e-mailed community 
notice information and detailed 
footprint map to McKay IRC to post 
in advance of the upcoming open 
house. 

N/A N/A 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  Communication 
with the Fort McKay Industry Relations Corporation (IRC) is ongoing 

Date Name Forum Discussion Issues Follow up 
October 14, 2008 Community of Fort 

McKay (59 Elders 
and IRC members) 

Open House Attendance at West Ells SAGD 
Project and high grade access road 
Open house in the community of 
Fort McKay which was attended by 
59 local community members.   

Proximity to Namur 
and Moose Lake 
Indian Reserves 
(IR’s 174 A and 174 
B), Road control 
(security issues), 
Use of ground 
water to generate 
steam caused 
concern, Elders 
Advisory Group not 
set up yet by IRC, 
SAGD vs. Mining 
needs to be 
clarified further,  

Clarity to be provided on 
overview mapping, 
consultation with McKay 
and ASRD regarding 
potential access control, 
details required to show 
difference between ground 
and surface water, IRC to 
set up Elders Advisory 
Group, differences between 
SAGD and Mining will be 
described in more detail 
during next open house. 

October 20, 2009 
 
 
 
 
 
 

Fort McKay IRC E-mail  E-mail from Sunshine to confirm 
that Sunshine was still invited to the 
Chief and Council meeting on 
November 4, 2008 which was 
moved from October 21st.   

N/A Awaiting feedback. 

October 24, 2008 Fort McKay IRC E-mail E-mail to Sunshine stating that 
Sunshine was now invited to attend 
the Fort McKay Chief and Council 
Meeting on November 18, 2009. 

N/A N/A 

October 31, 2008 Fort McKay IRC Newsletter Proposed Sunshine West Ells 
SAGD Project and high grade road 
application informational newsletter 
mailed out for review. 

N/A N/A 

November 08, 2008 Fort McKay IRC E-mail E-mail to Sunshine confirming that 
Sunshine will not be able to meet 
with Chief and Council until January 
of 2009. 

N/A N/A 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  Communication 
with the Fort McKay Industry Relations Corporation (IRC) is ongoing 

Date Name Forum Discussion Issues Follow up 
November 11, 2008 Fort McKay IRC E-mail E-mail from Sunshine to fast track 

the Chief and Council meeting as 
the date has been moved often. 

N/A N/A 

November 13, 2008 Fort McKay IRC E-mail E-mail confirming Fort McKay Chief 
and Council meeting for January of 
2009 and finalization of Elders 
Advisory Group. 

Finding it difficult to 
get a set date for 
Chief and Council  

IRC to finalize a date ASAP. 

November 17, 2009 
 
 
 

Fort McKay IRC 
 

E-mail  E-mail to Sunshine detailing the 
proposed 2009/2010 IRC budget. 

N/A Provide commentary 
regarding proposed budget 
numbers for 09/10 

December 2, 2008 Fort McKay IRC 
Budget Meeting 
and Elders 
Christmas Party 

Meeting Fort McKay IRC annual budget 
meeting and Elders Christmas 
Party in Fort McKay. 

N/A N/A 

December 18, 2008 Fort McKay IRC Newsletter Updated proposed Sunshine West 
Ells SAGD Project and high grade 
road application informational 
newsletter mailed out for review. 

N/A N/A 

January 29, 2009 Fort McKay IRC Phone Discussion of the West Ells SAGD 
Project status, cancellation of the 
Chief and Council meeting and 
potential next steps. 

N/A N/A 

May 4, 2009 Fort McKay IRC Meeting Discussion of West Ells Project 
application status and that the 
application will not be submitted in 
the near future and that Sunshine 
remains committed to working with 
the community of Fort McKay once 
the decision has been made to 
finalize the application and submit 
to the regulators for approval. 
 
 

N/A N/A 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  Communication 
with the Fort McKay Industry Relations Corporation (IRC) is ongoing 

Date Name Forum Discussion Issues Follow up 
March 4, 2010 Fort McKay IRC Meeting Meeting to discuss the West Ells 

Project application status.  
Sunshine presented the updated 
proposed footprint of the project for 
review.  Further discussion took 
place regarding the possibility of 
Sunshine rejoining the Fort McKay 
IRC. 

No specific issues 
raised at this time 

An updated West Ells 
project newsletter will be 

sent to Fort McKay during 
the week of March 29th to 

April 2nd. 

March 30, 2010 Fort McKay IRC Newsletter Sunshine sent a revised newsletter 
to all stakeholders detailing the 
updated footprint and providing a 
description of Phase’s 1 and 2 of 
the proposed West Ells SAGD 
Project. 

N/A N/A 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with the Mikisew Government and Industry Relations (MCFN GIR) is ongoing and Sunshine will provide updates as activities 
progress. 

Date Name Forum Discussion Issues Follow up 
February 20, 2008 MCFN GIR Meeting Meeting to discuss the West Ells SAGD 

project application and ongoing West Ells 
exploration activities.  Sunshine agreed to 
ongoing digital data sharing and potential 
open house once the Project application 
has been submitted. 

N/A GIS shapefile 
sharing and 
continuation of 
dialogue with GIR. 

October 31, 2008 MCFN GIR Newsletter Proposed Sunshine West Ells SAGD 
Project and high grade road application 
informational newsletter mailed out for 
review. 

N/A N/A 

December 18, 2008 MCFN GIR Newsletter Proposed Sunshine West Ells SAGD 
Project and high grade road application 
informational newsletter mailed out for 
review. 

N/A N/A 

January 12, 2009 MCFN GIR E-mail Sunshine received a response in regards 
to the latest informational newsletter, GIR 
asked for clarification in regard to the 
project location in relation to Fort 
McMurray.   
 

Detail required on 
project location in 
relation to the City 
of Fort McMurray. 

E-mail GIR with 
requested details 
regarding the West 
Ells Project location. 

January 12, 2009 MCFN GIR E-mail E-mail from Sunshine regarding the 
proposed Project and its location relative 
to Fort McMurray.   
 

N/A Further follow up 
with MCFN GIR 
required to ensure 
location of Project is 
clear. 

January 13, 2009 MCFN GIR E-mail E-mail received regarding the West Ells 
SAGD Project newsletter, review request 
for a meeting to discuss the project and 
set up a meeting time and date.  Meeting 
set for February 3, 2009 at MCFN GIR 
offices in Fort McMurray. 
 

N/A Attend upcoming 
meeting with GIR. 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with the Mikisew Government and Industry Relations (MCFN GIR) is ongoing and Sunshine will provide updates as activities 
progress. 

Date Name Forum Discussion Issues Follow up 
January 13, 2009 MCFN Lawyer E-mail E-mail to Sunshine with a proposed GIR 

budget and bi-lateral agreement for 
Sunshine review.   
 

Cost is prohibitive 
at this time. 

Feedback to be 
provided. 

January 16, 2009 MCFN GIR E-mail E-mail from Sunshine confirming receipt 
of MCFN request for Sunshine to consider 
joining the MCFN GIR. 

MCFN request for 
Sunshine to join 
the GIR. 

GIR Meeting on 
February 3, 2009 at 
MCFN offices 

January 23, 2009 MCFN  Fax Letter to Sunshine requesting oil sands 
industry to join the MCFN GIR. 

MCFN request for 
Sunshine to join 
the GIR. 

Response required  

January 26, 2009 MCFN GIR E-mail  E-mail from Sunshine requesting date 
change for GIR meeting to January 27, 
2009.  MCFN GIR agreed to change 
meeting to the requested date. 

N/A Meeting moved to 
January 27th. 

January 27, 2009 MCFN GIR Meeting Meeting to discuss West Ells SAGD 
project, review project details and 
anticipated regulatory application 
submission timeline.  GIR provided 
overview of services which could be 
provided if Sunshine were to join. GIR 
outlined costs associated with EPEA 
application review. 

GIR concerned 
that industry is not 
committed to 
paying GIR fees 
this year. 
Sunshine is not 
willing to fund the 
GIR at this time. 

Further meetings to 
take place closer to 
West Ells application 
date. 

March 3, 2009 MCFN  Letter Letter sent detailing Sunshine’s 
position on joining the MCFN GIR. 

Sunshine 
currently not 
interested in 
joining the MCFN 
GIR at this time. 

Sunshine to review 
the possibility of 
joining the MCFN 
GIR closer to West 
Ells application 
submission date.  

March 9, 2009 MCFN Lawyer E-mail E-mail to Sunshine requesting Sunshine 
to finalize the GIR agreement ASAP. 
 
 

N/A E-mail response is 
required 
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Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with the Mikisew Government and Industry Relations (MCFN GIR) is ongoing and Sunshine will provide updates as activities 
progress. 

Date Name Forum Discussion Issues Follow up 
March 9, 2009 MCFN Lawyer E-mail E-mail from Sunshine detailing Sunshine’s 

current position on joining the MCFN GIR 
Sunshine not 
prepared to join 
the GIR at this 
time  

Sunshine to review 
the possibility of 
joining the MCFN 
GIR closer to West 
Ells application 
submission date. 
 

May 26, 2009 MCFN GIR Phone Call Telephone call from Sunshine 
representative confirming that the West 
Ells Project application is now on hold 
until further notice. 

N/A Will consult further 
when application is 
prepared for 
submission. 

March 30, 2010 MCFN GIR Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Summary of activities to date: Communication with Metis Local 1935 is ongoing and Sunshine will provide updates as activities progress. 

Date Name Forum Discussion Issues Follow up 
October 31, 2008 Metis Local 1935 Newsletter Mailed out the proposed Sunshine West 

Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 Metis Local 1935 Newsletter Mailed out the updated Sunshine West 
Ells SAGD Project application 
informational newsletter. 

N/A N/A 

May 26, 2009 Metis Local 1935 Newsletter Mailed out an updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application informational 
newsletter for review. 

N/A Will consult further 
when application is 
prepared for 
submission. 

March 30, 2010 Metis Local 1935 Newsletter Sunshine mailed out revised newsletter to 
all stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Summary of activities to date: Communication is ongoing and Sunshine will provide updates as activities progress.  To date, 
no specific concerns raised in relation to the proposed West Ells SAGD Project. 

Date Name Forum Discussion Issues Follow up 
October 6, 2008 TPA 21 Proposed 

Meeting 
and  

Helicopter 
Tour 

Trapper unable to attend a map session 
and helicopter tour to review the proposed 
West Ells SAGD Project area. 

N/A Ongoing 
communication. 

October 31, 2008 TPA 21 Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 TPA 21 Newsletter Mailed out an updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application informational 
newsletter for review.. 

N/A N/A 

May 26, 2009 TPA 21 Phone Call Telephone call to confirm that the West 
Ells Project application is now on hold 
until further notice. 

N/A Will consult further 
when application is 
prepared for 
submission. 

March 30, 2010 TPA 21 Newsletter Sunshine mailed out a revised newsletter 
to all stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Summary of activities to date: Communication is ongoing and Sunshine will provide updates as activities progress.  To date,  
no specific concerns raised in relation to the proposed West Ells SAGD Project. 

Date Name Forum Discussion Issues Follow up 
February 21, 2008 TPA 771 Meeting 

and 
Helicopter 

Tour 

Tour the proposed West Ells SAGD 
Project area via helicopter. 

No site specific 
issues were 
raised during 
helicopter tour. 

Ongoing 
communication. 

September 29, 2008 TPA 771 Meeting Meeting to further discuss the proposed 
West Ells SAGD Project. Compensation 
requested for 5-10 years in advance of 
West Ells SAGD Project regulatory 
submission.  

Lump sum 
payment 
compensation 
request. 

Further discussions to 
be held. 

October 6, 2008 TPA 771 Meeting 
and 

Helicopter 
Tour 

Detailed aerial review of the proposed 
West Ells Project area footprint and 
access road via helicopter.  Further 
preliminary discussions were had 
regarding compensation. 

Compensation 
regarding 
proposed West 
Ells Project. 

Further discussions to 
be held. 

October 14, 2008 TPA 771 Meeting Attendance at the Sunshine Oilsands pre 
regulatory application open house in Fort 
McKay.  Further discussion regarding 
compensation. 

Compensation 
regarding 
proposed West 
Ells Project. 

Awaiting e-mail 
response detailing his 
compensation 
request. 

October 31, 2008 TPA 771 Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A No feedback received 

December 18, 2008 TPA 771 Newsletter Mailed out an updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application informational 
newsletter for review. 

N/A No feedback received 

May 26, 2009 TPA 771 Phone Call Telephone call to confirm that the West 
Ells Project application is now on hold 
until further notice. 

N/A Will consult further at 
later date 

March 30, 2010 TPA 771 Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

 N/A 
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Summary of activities to date: Communication with is ongoing and Sunshine will provide updates as activities progress.  To date, no 
 specific concerns raised in relation to the proposed West Ells SAGD Project. 

Date Name Forum Discussion Issues Follow up 
February 21, 2008 TPA 879 Meeting 

and 
Helicopter 

Tour 

Meeting and completion of a joint 
helicopter tour with Edward of the 
proposed West Ells SAGD Project area.   

Nothing raised at 
time of tour. 

Ongoing 
communication 

October 14, 2008 TPA 879 Meeting Sunshine Oilsands pre regulatory 
application open house in Fort McKay. 

No site specific 
issues were 
raised at time of 
open house. 

Ongoing 
communication 

October 31, 2008 TPA 879 Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 TPA 879 Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application informational 
newsletter for review. 

N/A N/A 

May 26, 2009 TPA 879   Phone Call Telephone call to confirm that the West 
Ells Project application is now on hold 
until further notice. 

N/A Will consult further 
when application is 
prepared for 
submission. 

March 30, 2010 TPA 879 Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Summary of activities to date:  Sunshine has completed a detailed archeological assessment of the proposed West Ells SAGD Project site and 
submitted our Application to Culture and Community Spirit for review. Communication with Alberta Culture and Community Spirit is ongoing and 
Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 
October 31, 2008 ACCS Newsletter Mailed out the proposed Sunshine West 

Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 ACCS Newsletter Mailed out an updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

April 20, 2009 ACCS Application to 
Alberta Culture and 
Community Spirit 

FMA Heritage, on behalf of Sunshine 
Oilsands, submitted an application for 
historical clearance in relation to the 
Proposed West Ells SAGD project area. 

N/A N/A 

March 30, 2010 ACCS Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Summary of activities to date: Communication regarding the proposed West Ells SAGD Project location, size and consultation requirements.  
Communication with Alberta Environment is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 
October 31, 2008 AENV Newsletter Mailed out the proposed West Ells 

SAGD Project and high grade road 
informational newsletter for review. 

N/A N/A 

December 18, 2008 AENV Newsletter Mailed out the updated proposed West 
Ells SAGD Project and high grade road 
informational newsletter for review. 

N/A N/A 

January 20, 2009 AENV E-mail E-mail to confirm the first nation 
consultation requirements for the West 
Ells SAGD project.  

ASRD provided 
list that included 5 
bands.  

Need to confirm with 
AENV as to whom 
Sunshine is to consult 
with. 

January 30, 2009 AENV E-mail E-mail to set up meeting to further 
discuss consultation requirements for 
West Ells project. 

N/A N/A 

February 10, 2009 
 

AENV Meeting Meeting to discuss West Ells Project 
consultation plan and requirements. 

Discuss proposed 
consultation plan. 

Confirmation on 
consultation 
requirements to be 
sent. 

February 13, 2009 AENV Meeting E-mail confirming that Fort McKay, 
Athabasca Chipewyan and Mikisew 
Cree First Nations are to be consulted 
with regarding the West Ells Project. 

N/A N/A 

May 26, 2009 AENV Phone Call Message that the West Ells Project 
application is now on hold until further 
notice. 

N/A Will consult further 
when application is 
prepared for 
submission. 

November 12, 2009 AENV E-mail E-mail  to find out who the Alberta 
Environment Aboriginal Consultation 
replacement is. 

N/A N/A 

November 13, 2009 AENV E-mail E-mail to confirm new contact. N/A Re-introductory 
meeting to occur. 

November 13, 2009 AENV E-mail E-mail to set up an introductory meeting 
to discuss the status of the Project 
application.  

N/A Will follow up further 
to set up meeting 
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                                                         Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Alberta Environment (AENV) 
 

Summary of activities to date: Communication regarding the proposed West Ells SAGD Project location, size and consultation requirements.  
Communication with Alberta Environment is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 
March 30, 2010 AENV Newsletter Sunshine sent a revised newsletter to all 

stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Alberta Transportation and Infrastructure (ABTRANS) 
 

Summary of activities to date:  Sunshine is currently involved in an industry Traffic Impact Assessment working group which is working with 
Alberta Transportation and the RM of Wood Buffalo to ensure safe access to Highway 63.  The industry working group includes Noralta Lodge Ltd, 
Athabasca Oil Sands Corp. Fortier & Associates, Grizzly Oilsands ULC, Southern Pacific Resource Corp. and Suncor Energy Inc.  Communication 
with Alberta Transportation is ongoing and Sunshine will provide further updates as dialogue continues.    

Date Name Forum Discussion Issues Follow up 
October 31, 2008 ABTRANS  Newsletter Mailed out the proposed Sunshine West 

Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 ABTRANS Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 5, 2009 to 
present 

Industry Traffic 
Impact 

Assessment (TIA) 
Working Group 

Ongoing 
Meetings 

Sunshine has attended ongoing 
meetings and contributed to a group TIA 
submission which was submitted to 
Alberta Transportation for approval on 
September 14, 2009. 

TIA rejected by 
ABTRANS on 
November 8, 
2009. 

Meeting with Alberta 
Transportation to 
discuss alternative 
options. 

March 30, 2010 ABTRANS Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Agadir Resources Ltd. 
 

Summary of activities to date: Communication regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with Agadir Resources Ltd. is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 

October 31, 2008 Land Manager Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 Land Manager Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 30, 2010 Land Manager Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Alberta Pacific Forest Industries (ALPAC) 
 

Summary of activities to date:  Ongoing communication with ALPAC regarding all proposed activities in the West Ells area.  Have received 
numerous disposition approvals from ALPAC over the last two years in the West Ells area.  As the FMA holder ALPAC, communication and 
consultation are ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 
May 16, 2008 ALPAC Phone Call Discussion regarding West Ells area 

access requirements.  Discuss potential 
for ILM partnership with ALPAC and 
other area oil sands operators. 

N/A ALPAC has declined 

June 06, 2008 ALPAC E-Mail E-mail to ALPAC regarding access road 
sharing in the West Ells Area. 

No response No response 

October 31, 2008 ALPAC Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

November 19, 2008 ALPAC E-Mail E-mail and detailed project mapping to 
ALPAC requesting a letter of support for 
the West Ells SAGD Project and 
associated access road with a response 
requested by November 26, 2008 

No response Place follow up phone 
call 

November 28, 2008 ALPAC Phone Call Call to ALPAC regarding letter of 
support with no response. 

No response No response 

December 18, 2008 ALPAC Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 30, 2010 ALPAC Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Athabasca Oil Sands Corporation (AOSC) 
Summary of activities to date:  AOSC and Sunshine Oilsands are currently engaged in ongoing meetings regarding joint ownership of the 
proposed East / West high grade access road from the existing Petro-Canada Dover High Grade access to section 6-94-17W4M.  Meetings began 
on February 1, 2008 and continue to present date.  Communication with AOSC is ongoing and Sunshine will provide further updates as dialogue 
continues. 

Date Name Forum Discussion Issues Follow up 
February 1, 2008 to 

Present Date 
AOSC Bi Weekly 

Meetings 
Ongoing discussions regarding West 
Ells High Grade Access Routing and 
potential joint venture ownership. 

N/A N/A 

October 7, 2008 AOSC E-mail E-mail requesting permission to share 
joint venture access route with 
community of Fort McKay during open 
house. 

N/A N/A 

October 7, 2008 AOSC E-mail  E-mail from AOSC regarding 
confirmation with respect to 
communication of potential synergies 
with respect to access during Fort 
McKay open house. 

N/A N/A 

October 31, 2008 AOSC Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

November 19, 2008 AOSC E-Mail E-mail and detailed project mapping to 
AOSC requesting a letter of support for 
the West Ells SAGD Project and 
associated access road with a response 
requested by Nov 26, 2008 

No response Place follow up phone 
calls 

November 28, 2008 AOSC Phone Call Call to AOSC regarding letter of support 
with no response. 

No response Ongoing Discussions 

December 18, 2008 AOSC Newsletter Mailed out an updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 
 

March 30, 2010 AOSC Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Alberta Sustainable Resource Development (ASRD) 
 

Summary of activities to date:  Sunshine has been engaged in discussions with ASRD from the concept stage of the proposed West Ells Project and 
consultation regarding site specific footprint details and access corridors will continue on an ongoing basis.  Communication with ASRD is ongoing and 
Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 
February 4, 2008 Senior Forester Phone 

Call 
E-mail  

Discussion regarding high grade 
access into West Ells Project Area, 
send e-mail requesting meeting with 
ASRD on February 26, 2008. 

N/A N/A 

February 26, 2008 ASRD Lands 
Division  

Meeting Sunshine representatives attend 
meeting with ASRD to discuss high 
grade access into the West Ells Project 
area, introduce the Project to ASRD 
and discuss projected timelines / 
access requirements. 

Moose Lake Access 
Management Plan 
(MLAMP) 

 

February 27, 2008 MLAMP Consultant 
 

E-Mail E-mail regarding the draft access 
management plan for review. 

The draft MLAMP is 
general and vague 
does not address West 
Ells access issues 
specifically 

Further discussion 
required 

March 6, 2008 MLAMP Consultant Meeting Meeting with ASRD Moose Lake 
Access Management Consultant to 
discuss High Grade Access issues. 

Access management 
plan not finalized as of 
yet 

Communication 
with ASRD 
regarding access 
into West Ells area. 

May 28, 2008 Forest Officer Meeting Meeting to discuss 2008-2009 
Sunshine Oilsands West Ells Caribou 
Protection Plan and West Ells SAGD 
project application progress. 

N/A N/A 

June 19, 2008 Forest Officer E-mail 
and Hard 

Copy 
Letter 

Information from ASRD regarding the 
proposed high grade access corridors 
for Moose Lake Access Management 
Plan (MLAMP).  

Proposed access does 
not align with what is 
being planned by 
Sunshine and other 
industry players in 
area. 

Send e-mail to 
ASRD regarding 
proposed changes 
to MLAMP.  

July 11, 2008 Land Use Planner E-mail E-mail regarding the proposed MLAMP 
high grade access routing plan. 

Additional Ells River 
crossings are not 
desirable, prefer to 
avoid and access 
West Ells project via 
AOSC Dover Pilot. 
 
 

Further discussion 
with ASRD and 
stakeholders 
required. 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Alberta Sustainable Resource Development (ASRD) 
 

Summary of activities to date:  Sunshine has been engaged in discussions with ASRD from the concept stage of the proposed West Ells Project and 
consultation regarding site specific footprint details and access corridors will continue on an ongoing basis.  Communication with ASRD is ongoing and 
Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 
August 8, 2008 Senior Forester E-mail E-mail from ASRD regarding the 

revised MLAMP. 
Routing is still not 
preferred as it focuses 
on requirements of 
Chevron and not 
Sunshine. 

Further discussion 
with ASRD 
required. 

October 31, 2008 Forest Officer Newsletter Mailed out the proposed Sunshine 
West Ells SAGD Project and high 
grade road application informational 
newsletter for review. 

N/A N/A 

October 31, 2008 Forest Officer Phone 
Call 

Call to set up in person meeting to 
discuss Project access and site.  

N/A N/A 

December 18, 2008 Forest Officer Newsletter Mailed out updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

January 27, 2009 Forest Officer Meeting Meeting to discuss the proposed 
Project footprint.   

No issues raised to 
date. 

N/A 

May 26, 2009 Forest Officer Phone 
Call 

Message that the 
West Ells Project application is now on 
hold until further notice. 

N/A Will consult further 
when application is 
prepared for 
submission. 

October 29, 2009 Forest Officer E-mail E-mailed regarding the status of the 
Moose Lake Access Management Plan 
(MLAMP). 

ASRD has not 
provided an update in 
a few months. 

N/A 

October 30, 2009 Senior Forester E-mail E-mail stating that the MLAMP was still 
in draft form and has not been finalized 
as of yet.  

N/A Sunshine will 
continue MLAMP 
dialogue with 
ASRD. 

March 30, 2010 Forest Officer Newsletter Sunshine sent a revised newsletter to 
all stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

ATCO Power 
 

Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and power requirements.  
Communication with AtTCO Power is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 
October 16, 2008 Operations 

Manager 
Meeting Meeting with ATCO to discuss power 

requirements for West Ells Phase 1 
central plant facility and associated 
infrastructure.   

N/A Further discussion 
required regarding 

240 kv lines into Ells 
area. 

October 31, 2008 Operations 
Manager 

Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 Operations 
Manager 

Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 30, 2010 Operations 
Manager 

Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Athabasca Minerals Inc. 
 

Summary of activities to date: Communication regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with Athabasca Minerals Inc. is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 

October 31, 2008 Gravel Exploration 
Manager 

Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 Gravel Exploration 
Manager 

Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 30, 2010 Gravel Exploration 
Manager 

Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase’s 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Bancroft Oil and Gas Ltd. 
 

Summary of activities to date: Communication regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with Bancroft Oil and Gas Ltd. is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 

October 31, 2008 Land Manager Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 Land Manager Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 30, 2010 Land Manager Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Canadian Coastal Resources Ltd. 
 

Summary of activities to date: Communication regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with Canadian Coastal Resources Ltd. is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 

October 31, 2008 Land Manager Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 Land Manager Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 30, 2010 Land Manager Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Chevron Canada Ltd. 
 

Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with Chevron Canada Ltd. is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 
February  1, 2008 to 
September 24,  2008 

Various Chevron 
Representatives 

Meetings, 
E-mail and 

Phone 
Calls 

Intergrated Land Management meetings 
with Chevron to discuss proposed 
access road partnership.   

N/A Chevron has declined 
and the Chevron Ells 
River Project is on 
hold. 

October 31, 2008 Surface Land Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 Surface Land Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 30, 2010 Surface Land Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

EnCana Corporation 
 

Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with EnCana Corporation is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 

October 31, 2008 Surface Land 
Department 

Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 Surface Land 
Department 

Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 30, 2010 Surface Land 
Department 

Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

ERCB (Energy Resource and Conservation Board) 
 

Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with ERCB is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 

September 9, 2008 ERCB Meeting Meeting to discuss the West Ells SAGD 
project concept and proposed 
submission date. 

N/A N/A 

October 31, 2008 ERCB Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 ERCB Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

January 20, 2009 ERCB Meeting Meeting to discuss progress of the West 
Ells SAGD Project application. 

N/A N/A 

March 30, 2010 ERCB Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Grizzly Oilsands ULC 
 

Summary of activities to date: Discussions regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with Grizzly Oilsands ULC is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 

October 31, 2008 Surface Land Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

November 19, 2008 Surface Land E-Mail E-mailed detailed project mapping to 
Grizzly requesting a letter of support for 
the West Ells SAGD Project and 
associated access road with a response 
requested by Nov 26, 2008 

No response Place follow up phone 
calls 

November 28, 2008 Surface Land Phone Call Call to Grizzly regarding letter of 
support.  Grizzly to send letter of support 
for West Ells Project. 

Support letter 
never received 

N/A 

December 18, 2008 Surface Land Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 30, 2010 Surface Land Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Grizzly Diamonds Ltd. 
 

Summary of activities to date: Communication regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with Grizzly Diamonds Ltd. is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 

October 31, 2008 Grizzly Diamonds 
Ltd. 

Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 Grizzly Diamonds 
Ltd. 

Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 30, 2010 Grizzly Diamonds 
Ltd. 

Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

MD of Opportunity # 17 
 

Summary of activities to date: Communication regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with MD of Opportunity is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 

October 31, 2008 Land Use Officer Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 Land Use Officer Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 30, 2010 Land Use Officer Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Nova Gas Transmission Ltd. 
 

Summary of activities to date: Communication regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with Nova Gas Transmission Ltd. is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 

October 31, 2008 Surface Land 
Manager 

Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 Surface Land 
Manager 

Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 30, 2010 Surface Land 
Manager 

 

Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Paramount Energy Operating Trust (PEOC) 
 

Summary of activities to date: Communication regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with Paramount Energy Operating Trust is ongoing and to date no objections have been received. Sunshine will provide further 
updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 

October 31, 2008 Surface Land 
Manager 

Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 Surface Land 
Manager 

Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 30, 2010 Surface Land 
Manager 

Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Suncor Energy 
 

Summary of activities to date: Communication regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with the Suncor is ongoing regarding use of their McKay River access road and intersection to Highway 63. Sunshine will provide 
further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 

October 31, 2008 Suncor Energy Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 Suncor Energy Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 5, 2009 to 
present 

Suncor Energy Ongoing 
Meetings 

Sunshine has attended ongoing 
meetings and contributed to a group TIA 
(Traffic Impact Assessment) submission 
which was submitted to Alberta 
Transportation for approval on 
September 14, 2009.  Suncor is also a 
participant in the working group. 

N/A N/A 

March 30, 2010 Suncor Energy Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

Total E&P Canada Ltd. 
 

Summary of activities to date: Communication regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with Total is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 

October 31, 2008 Surface Land 
Manager 

Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 Surface Land 
Manager 

Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

November 5, 2009 Surface Land 
Manager 

E-mail E-mail to Sunshine informing that the 
newsletter was received and distributed 
widely throughout Total for review. 

N/A N/A 

November 19, 2008 Civil Construction 
Manager 

E-mail E-mail and detailed project mapping to 
Total requesting a letter of support for 
the West Ells SAGD Project and 
associated access road with a response 
requested by November 26, 2008 

No response Place follow up phone 
call. 

November 19, 2008 Civil Construction 
Manager 

Phone 
Call 

Call requesting clarification on letter of 
support request.  Total’s response 
expected in one week’s time. 

Total looking at 
other potential 
access options. 

N/A 

April 22, 2009 Civil Construction 
Manager 

Phone 
Call 

E-mail 

Call regarding the proposed High Grade 
Access routing into the West Ells Project 
area.  Total presented Sunshine with 
another option for review. 

Additional River 
Crossing required 
to access West 
Ells, not desirable 
at this time. 

Nothing at this time, 
will review additional 
access options if and 
when they are 
become available. 

March 30, 2010 Civil Construction 
Manager 

Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. 
West Ells SAGD Project Consultation Log 

RM of Wood Buffalo 
 

Summary of activities to date: Communication regarding the proposed West Ells SAGD Project location, size and access requirements.  
Communication with RM of Wood Buffalo is ongoing and Sunshine will provide further updates as dialogue continues. 

Date Name Forum Discussion Issues Follow up 

October 31, 2008 General Manager 
of Planning and 
Development 

Newsletter Mailed out the proposed Sunshine West 
Ells SAGD Project and high grade road 
application informational newsletter for 
review. 

N/A N/A 

December 18, 2008 General Manager 
of Planning and 
Development 

Newsletter Mailed out the updated proposed 
Sunshine West Ells SAGD Project and 
high grade road application 
informational newsletter for review. 

N/A N/A 

March 5, 2009 to 
present 

Industry Traffic 
Impact 

Assessment (TIA) 
Working Group 

Ongoing 
Meetings 

Sunshine has attended ongoing 
meetings and contributed to a group TIA 
submission which was submitted to 
Alberta Transportation for approval on 
September 14, 2009.  The RM of Wood 
Buffalo is also a participant in this 
working group. 

N/A N/A 

March 30, 2010 General Manager 
of Planning and 
Development 

Newsletter Sunshine sent a revised newsletter to all 
stakeholders detailing the updated 
footprint and providing a description of 
Phase 1 and 2 of the proposed West 
Ells SAGD Project. 

N/A N/A 
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Sunshine Oilsands Ltd. (“Sunshine”), formed in February 2007, is an oil sands 
company  holding over 1 million (1,000,640) acres of oil sands mineral leases in 
the Athabasca Region in  Alberta.   
 
Our team of dedicated professionals is currently preparing applications for 
Phase 1 West Ells SAGD production of 10,000 bbl/day. We expect to file this 
application in December 2008.  
  
This newsletter is the first edition of an ongoing series of newsletters designed 
to provide useful insights into our company and to give our stakeholders 
information. The newsletter will also provide a way for everyone involved in our 
projects to provide Sunshine with useful and constructive feedback. 
 
 

STAKEHOLDER AND COMMSTAKEHOLDER AND COMMSTAKEHOLDER AND COMMSTAKEHOLDER AND COMMUNITY CONSULTATIONUNITY CONSULTATIONUNITY CONSULTATIONUNITY CONSULTATION        POLICYPOLICYPOLICYPOLICY    
    

Our community and stakeholder engagement strategy is simple and is outlined 
below: 
  

• Facilitate open and effective communication with members of the public, 
regulatory bodies and industry who are, or may be, directly related to our 
proposed exploration and/or development activities; 

 
• Provide communities and stakeholders with clear and timely information; 
 
• Ensure that a transparent, respectful relationship is built and maintained 

with neighbors and key stakeholders in the area; 
 

• Seek input into the design of the consultation process to ensure the 
communication and consultation needs of the neighbors are met; 

 
• Establish a high level of inclusiveness when indentifying those who may  

have an interest in our activities or proposed activities.    

    

SUNSHINE BELIEVES THAT CONSULTATION WORKS BEST WHEN 

PROACTIVE COMMUNITY AND STAKEHOLDER ENGAGEMENT 

OCCURS. 

 

“Light on the horizon” 

Newsletter 

October /2008October /2008October /2008October /2008    Volume 1Volume 1Volume 1Volume 1    
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Sunshine is in the process of completing the West Ells Phase 1 SAGD 10,000 bbl/d application. The 
proposed project area is located approximately 60kms west of Fort McKay, 200 km south west of 
Fort Chipewyan, 50 km east of Chipewyan Lake and 155 km north east of Wabaska. 
 
The Phase I SAGD development area, including well pads, the central plant facility, pipelines and 
camps will be located across sections 30 and 31 on 94-17W4M and will occupy about 61 hectares of 
land. The proposed Sunshine north/south access road from the proposed Athabasca Oil Sands 
Dover Facility in section 6-9-94-17W4M will utilize another 68 hectares. (Page 3 of the newsletter 
provides an overview map of the project location and the high grade multi-use road access) 
 
The Sunshine West Ells project will extract bitumen using SAGD technology. The first phase will see 
12 horizontal well pairs closely placed on two well pads in section 30 and 31on 94-17W4M. This is a 
very small foot print and much more environmentally friendly than Mining, which Sunshine will not 
do. From the well head, bitumen will be transported by a pipeline to the proposed central plant 
facility to be located in the NW and NE section of 31-94-17W4M for processing. From the plant 
storage tanks the bitumen will be trucked to market. Is should be noted that the Sunshine West Ells 
Facility will use “state of the art technology” and will re-use 95% to 98% of the water that will be 
taken from underground.     

 
Q3 

2008 

Q4 

2008 

Q1 

2009 

Q2 

2009 

Q3 

2009 

Q4 

2009 

Q1 

2010 

Q2 

2010 

Q3 

2010 

Q4 

2010 

Q1 

2011 

Q2 

2011 

DBM �            

Application Submission  �           

Regulatory Approval                  

Detailed Engineering                     

Procurement                 

Shop Fabrication                     

Site Civil                   

Road Alignment with CPP     �        

LOC Submitted      �       

LOC Approved, Permits Received      �       

Construction               

Facility Civil               

Facility Mechanical                 

Facility Electrical                

Commissioning            � 

WEST ELLS PHASE 1 APPROVAL TIMELINEWEST ELLS PHASE 1 APPROVAL TIMELINEWEST ELLS PHASE 1 APPROVAL TIMELINEWEST ELLS PHASE 1 APPROVAL TIMELINE    

This diagram shows that 
the Facility will not use 
surface water but will 
extract water from deep 
underground. The un-
derground water with-
drawal will not affect 
surface aquifers.    
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Sunshine and various other area operators are currently reviewing the need for a high grade (all 
weather) access road into the West Ells area.  Permanent all weather access is a requirement for 
this project for various reasons WITH THE TWO PRIMARY REASONS BEING:  year round access and 
safety.   
  
Sunshine would like  to ensure that stakeholder comments are reviewed prior to regulatory 
submission.  In an effort to be proactive and to generate area stakeholder dialogue regarding this 
proposed high grade access road, Sunshine is  actively seeking feedback regarding this proposed 
access and we look forward to your comments.   
  
The map below provides an overview of  the proposed West Ells Phase 1 project location and the 
proposed multi-use high grade road location and relative distances to various locals. 
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In addition to the West Ells Phase 1 pilot submission in December of this year, Sunshine Oilsands  is 
actively engaged in exploration of our oil sands mineral leases and will be working in the following 
areas: 
 
• HARPER AREA (58 LOCATION CORE HOLE PROGRAM) 

• TOWNSHIPS 95 TO 100, RANGES 20-25 ALL W4M 
 

• WEST ELLS AREA  (37 LOCATION CORE HOLE PROGRAM) 
• TOWNSHIP’S 94-96, RANGES 17-18  ALL W4M 
 

• SOUTHWEST ELLS AREA (32 LOCATION CORE HOLE PROGRAM) 
• TOWNSHIPS 93-94, RANGES 19-21 ALL W4M 

 
• MUSKWA AREA (36 LOCATION CORE HOLE PROGRAM) 

• TOWNSHIPS 85-89, RANGES  24,26 W4M AND RANGES 1-2 W5M 
 

• THICKWOOD AREA (7 LOCATION CORE HOLE PROGRAM) 
• TOWNSHIP 90, RANGE 18 W4M 
 

• PORTAGE AREA (3 LOCATION CORE HOLE PROGRAM ) 
• TOWNSHIP 78, RANGE 17 W4M 
 

• PELICAN AREA (3 LOCATION CORE HOLE PROGRAM) 
• TOWNSHIPS 80-81, RANGE 24 W4M 
 

• GOFFER AREA (5 LOCATION CORE HOLE PROGRAM) 
• TOWNSHIP 91, RANGE 1 W5M 

    
    
We hope that this first edition of the Sunshine Oilsands “Light on the Horizon”  Newsletter is useful 
and informative.   
  

If you require any further information regarding anything contained in this newsletter do not hesitate 
to contact: 
 
 Jason Hancheruk, VP Regulatory, Environment and Stakeholder Affairs 

780.464.2933 (office)  
780.405.1532 (cell)  
jhancheruk@sunshineoilsands.com  
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About the West Ells Phase 1 SAGD Project  
 
The bitumen resources at our West Ells Phase 1 SAGD project are located 
approximately 250 meters below the surface and will be extracted by proven SAGD 
(Steam Assisted Gravity Drainage) technology.  Further expansion at West Ells is 

proposed to include West Ells Phase 2 which is forecasted for completion by 2015 and 
will provide an additional 30,000 bbl/d of production and the company anticipates West 
Ells Phase 3 will add another 25,000 bbl/d of production by 2018.  
 
The West Ells Phase 1 SAGD facility will include two well pads, (each with 6 or 7 
horizontal well pairs), high grade access road, above ground pipelines and a central 
processing facility (CPF).  At the CPF, the bitumen will be cleaned and diluted with 
condensate before it is transported via trucks, to an upgrader, where it will be refined 
into synthetic crude and other petroleum products. 
 
The project will produce up to 10,000 barrels  of  bitumen per day for 25 years, add 
provide direct and indirect employment to approximately 40—65 people.   See page 2 
of this supplement for Phase 1 footprint details.  
 
Stakeholder Fast Facts: 
 
Surface Disturbance:  The SAGD process greatly minimizes surface disturbance by 
horizontally drilling well pairs from one small pad location. 
 
Air Quality:  Levels of ‘sulphur dioxide’ and ‘nitrous oxide’ emissions will be strictly 
controlled to meet Alberta’s  air quality guidelines. 
 
Water:  Storm water will be collected and stored on-site in ponds.  95% of the water 
used in the SAGD process will be recycled water form the SAGD process.   
 
Reclamation:  At the end of the project’s life, Sunshine Oilsands will decommission the 
plant and well pads in accordance with an Alberta Environment approved 
conservation and reclamation plan. 
 

 
“Light on the horizon” 

Newsletter 

December / 2008 Supplemental 

SAGD Schematic 
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West Ells  SAGD Project Footprint  

Page 2 Light on the horizon Supplemental 

Contact Information 
For more information on our company or our project, 
please contact: 
 
Jason Hancheruk, VP Regulatory, Environment and 
Stakeholder Affairs 
780.464.2933 (office) 
780.405.1532 (cell) 
780.464.7662 (fax) 
 
Email:  jhancheruk@sunshineoilsands.com  
Corporate website:  www.sunshineoilsands.com 
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April 1, 2010                                  Via Registered Mail
   
 
Attention: West Ells SAGD Project Stakeholders   
 
 
Re:  West Ells SAGD Application Newsletter  
 
Sunshine Oilsands Ltd. (“Sunshine”) is in the process of submitting the West Ells SAGD Application 
(“the Project”) to the Energy Resource Conservation Board (“ERCB”) and Alberta Environment (“AEV) 
for review and approval.  This in-situ bitumen recovery project is proposed to proceed in two phases 
of 5,000 barrels per day (bpd) each and approval is being sought for the entire Project for up to 
10,000 bpd. 
 
Previous newsletters were sent out in October and December of 2008 which outlined a 10,000 bpd 
West Ells SAGD Project with only one Phase.  After further review of the area, Sunshine has 
determined that there is a need for additional well pads and infrastructure to sustain the 10,000 bpd of 
bitumen production level for 25 years. 
 
What stays the same? 

• Phase 1 of the Project is exactly the same as noted on previous newsletters 
 
What has been added? 

• Proposed Phase 2 future well pads, infrastructure and borrow pits have been added to the 
footprint 

 
This newsletter has been designed to provide plain language information to all stakeholders affected 
by our West Ells SAGD Project and in the weeks ahead, it will be followed by a Public Notification of 
Application in local papers, Directive 23 and 56 Notifications (as per the applicable ERCB directives) 
and delivery of hard copy packages of the application document for further review. 
 
 
Best regards, 
 

 
 
 
Jason Hancheruk 
Sunshine Oilsands Ltd. 
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West Ells SAGD Project Update 
Sunshine Oilsands Ltd. (“Sunshine”) will be applying to the Alberta Energy Resources Conservation Board (“ERCB”) and Alberta 
Environment (“AENV”) with an integrated application (the “Application”) for regulatory approval for the construction, operation, 
reclamation and related water use for the West Ells Steam Assisted Gravity Drainage (“SAGD”) in-situ bitumen recovery project.  
Although the Project will proceed in two phases of 5,000 barrels per day (bpd) each, approval is being sought for the entire Project of  
up to 10,000 bpd. This integrated Application contains information required in accordance with the Oil Sands Conservation Act. 
(“OSCA”), the Environmental Protection and Enhancement Act (“EPEA”), the Pipeline Act and the Water Act.   
 
The West Ells Project is located in Township 94, Ranges 17 and 18 W4 Meridian, as shown on the map below, will be capable of 
producing up to 1600 m3/day (10,000 bpd) of bitumen from the Wabiskaw Zone over a period of 25 years.  Multiple well pairs will be 
drilled from individual well pads to reduce surface disturbance.  Sunshine anticipates that over the course of the Project, approximately 
80 well pairs will be drilled from up to 9 well pads.  For reference purposes, site specific details are outlined on page 2 and the projected 
timeline for construction and operational activities is located on page 3. 

“Light On The Horizon” 
Newsletter 

Spring 2010 

 

Visit us online at: www.sunshineoilsands.com 
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Light On The Horizon            Page 2 

Phased Development and Benefits  
Central Plant Facility and Access Road (Phase 1) - As shown in blue and brown in the diagram below, the Project will 
require an all weather access road and Central Plant Facility (CPF) to be constructed which will allow for processing and 
transportation of bitumen to market.  Produced bitumen from the SAGD well pairs, as outlined below, will be transported 
via infield pipelines to the CPF in preparation for transportation to market via truck.  At this time there are no plans for  
onsite upgrading facilities to be associated with this project. 
 
SAGD Well Pads 1 and 2 (Phase 1) - The pads and access shown in purple below, will be constructed and developed 
first in this phased approach.  Up to 13 SAGD well pairs will be drilled from these pads.  Anticipated production from pads 
1 and 2 is 2,000 to 5,000 bpd of bitumen, depending on individual well performance. 
 
SAGD Well Pads 3 and 4 (Phase 2) - In order to bring the project up to the full 10,000 bpd production level, an additional 
2 well pads, as shown in red below, will be required to be constructed.  It is anticipated that up to 18 SAGD well pairs will 
be drilled from these pads.   
 
SAGD Well Pads 5 thru 13 (Infill Pads) -  The pads and access as shown in green and grey below, will be required in the 
future to maintain the 10,000 bpd production level of the Project for its projected 25 year life span.  The required number of 
these infill pads and SAGD well pairs will depend on the well performance experienced during Phases 1 and 2.  The total      
number of SAGD wells pairs that will be required to sustain the 10,000 bpd Project for 25 years is approximately 80.   
 
Specific benefits of the West Ells Project will include the following: 
 The Project will employ an operating workforce of approximately 30-40 people for the Project’s first and second 

phases; 
 during construction, the Project is expected to employ an average work force of approximately 150 people, peaking at 

250 people;  
 for 25 years, there will be sustained on-site activity in the West Ells area and significant opportunities for local 

training and employment will exist throughout the life of the Project. 
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Light On The Horizon            Page 3 

Contact Information 
For more information on our company or our West Ells SAGD project application, 
please contact: 
 
Jason Hancheruk,  
VP Regulatory, Environment and Stakeholder Affairs 
780.464.2933 (office) 
780.405.1532 (cell) 
780.464.7662 (fax) 
Email:  jhancheruk@sunshineoilsands.com  
Corporate website:  www.sunshineoilsands.com 

Sunshine’s consultation objectives are as follows: 

 Facilitate open and effective communication with all stakeholders, including but not limited to, members of the 
public, regulatory bodies and industry who are, or may be, affected by the proposed exploration and/or       
development activities; 

 Provide aboriginal communities and stakeholders with clear and timely information; 
 Ensure that a transparent, respectful relationship is built and maintained with neighbours and stakeholders 

throughout the Project area; 
 Seek input into the design of the consultation process at the onset to ensure that communication and           

consultation needs are met; and 
 Establish a high level of inclusiveness when indentifying those who may have an interest or be potentially   

impacted by Sunshine’s activities or proposed activities. 

Sunshine believes that consultation works best when proactive community and stakeholder engagement occurs and 
as such we look forward to continue building relationships with our stakeholders throughout the area.   

Please reference the chart below for the anticipated West Ells SAGD Project approval and construction 
timeline.  
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Appendix 5 Measurement Principles 

Description of Proposed Operating Procedures  

Calibration 

Sunshine will utilize industry accepted practices for the proving, calibration and verification of 
its accounting meters for West Ells Project. Where flow meters require proving, the meters may 
be removed from service and bench proved. Due to fluid characteristics and high operating 
temperatures, proving meters in line is not practical. Where practical to prove in line, Sunshine 
will choose to do so. 

The calibration frequency assigned to all accounting meters is once per year at minimum after 
the initial calibration/proving following start-up. Calibration/proving frequencies may be 
adjusted to a more frequent basis subject to identified business needs, or if operations determine 
that the plant balances are not within acceptable tolerances. Calibration and verifications will 
include inspections of orifice plates and or meter internals as appropriate. For example; 
measurement of sales dilbit (diluent/bitumen mixture) may be proved on a quarterly basis rather 
than an annual basis. This is not accounting meter for ERCB purposes, however, It is in 
Sunshine’s best interest to maintain tight controls on this measurement point. 

The meters utilized at this facility consist of orifice meters, turbine meters, vortex meters, 
coriolis meters and magnetic meters. 

Gauging 

Tank gauging of production and storage tanks will be done using either radar level measurement 
devices or differential pressure measurement. The following tanks will have their levels 
monitored as part of the accounting process as the levels in these tanks will fluctuate: 

Oil Production Tank 

Sales Oil Tank 

Off-Spec Oil Tank 

Slop Tank 

Waste Water Tank 

Source Water Tank 
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All other tank inventories will be considered part of the process as the tank levels are maintained 
at fairly constant levels by process control. Tank inventories of the diluent tank will also be 
monitored, however its volumes is not part of the facility accounting process. 

Tank inventories readings will meet ERCB resolution requirements of 75 mm or better with all 
volumes reported to the nearest 0.1 m3. Tank volume tables provided by the manufacturer will be 
available upon request. 

Gauging of surface pit levels will be done using depth gauges. The pits will be used for surface 
run-off control with proper testing of fluids prior to pit draining. 

Trucking 

Truck receipts at the facility will only consist of diluent for process blending. At this time there 
are no plans to accept any trucked-in produced volumes at the project. The diluent is a royalty 
paid spec product and therefore measurement of the product receipts does not affect the 
accounting at the facility. Receipt volumes will be determined by meter at the truck loading 
station and by monitoring tank level changes in the diluent storage tanks. BS&W of diluent 
receipts will be monitored by taking samples of each truckload and manually determining a 
water cut of the received product. 

Trucked-out volumes will be metered at the receipt point, the pipeline terminal. Metering at this 
point will be the responsibility of supplier. It is Sunshine’s understanding and expectation that 
the metering at this inlet will meet industry standards for custody transfer receipt point 
measurement.  

The only other trucked volumes at this facility will be waste products such as water treatment 
waste water, slop tank bottoms and sand from the de-sanding tank. These volumes will be 
trucked to a licensed ERCB waste facility with volumes delivered being metered and allocated in 
accordance with ERCB standards. 

Sediments and Water (S&W) Procedures 

The test separators located at the pads will be equipped with Phase Dynamics BS&W monitors 
along with coriolis meters. The BS&W monitors are Full Range models with an accuracy of +/- 
0.5% of for the oil phase and +/- 1.0% for the water phase. The range of the BS&W units is 0-
100% water cut with a resolution of 0.1%. 

The Phase-Dynamics monitor utilizes modern microwave technology to determine water cuts. 
The electrical characteristics of the water and the oil are very different and this provides the 
means to clearly determine the water content. An electrical signal is sent from the electronics on 
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the end of the measurement section down through the fluids. This generates a standing wave 
similar to the vibrations of a rubber band held at both ends and plucked. This standing wave 
changes position within the section as the water content changes. The change in position is 
automatically detected by the microwave oscillator that originally sent out the signal and it 
changes its basic frequency depending upon how much water is in the section. In summary, the 
sending and receiving portion of the electronics are the same and they change the frequency with 
respect to water content. 

The patented measurement method which allows the oscillator to change frequency with the 
changing water cut provides for up to 1,000 times the sensitivity than other technologies. This is 
the reason that water continuous measurements in the high water cut region can be done. Prior 
methods just did not have the sensitivity to water in the 60-90% water cut regions. This same 
method gives long term reproducibility and stability of measurement because of the simplicity of 
the circuitry. 

The devices used at this facility (Phase-Dynamics Model LL1R2040-EX032B) are designed for 
temperature ranges up to 204 oC and 1345 kPag. The actual operating conditions will be 170 oC 
and 1,000 kPag. 

The coriolis meter can also be used to determine water cuts and will be used as a secondary 
device to confirm the readings obtained from the water cut monitor. The water cut monitors will 
be calibrated annually, the same frequency as the coriolis meters used for accounting 
measurement. 

The sales oil water cut determination will be done at the receipt point. 

The water cut determination of the trucked in diluent will be done by manual sampling and 
spinning the cuts of each load. As the diluent is a royalty paid product, only diluent actually 
injected into the process bitumen stream affects the accounting calculations. Operators will 
monitor the diluent receipts and the diluent tank for water content. If water is found in the loads 
or accumulates in the tanks, the water will be removed and disposed of. As the diluent is a spec 
product, no water is expected in the diluent receipts. 

Well Test Criteria 

Well testing at SAGD operations can be quite dynamic. Results will be variable for the first six 
months of production as the reservoir is heated up and as facility operations are stabilized. The 
plant is designed to allow for two tests per well per month. Well test durations will be 24 hours 
including stabilization and purge times. Sunshine plans to conduct two 24-hour tests per month if 
conditions permit when operations begin. As further information is gathered, testing durations 
and frequencies will be modified to obtain representative well test information. This testing 
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scheme will be optimized as information is gathered to ensure quality test data is obtained in as 
efficient a manner as possible in order to optimize reservoir management and resource recovery. 

With well production stabilized, it is anticipated that operators will use a tolerance band of +/-
10% for flagging test results. Any test results outside this band, when compared to the most 
recent test, must be reviewed and accepted or rejected by the operator. The 10% band is used for 
volumetric comparisons as well as for water cut comparisons. 

If there is a mechanical failure or interruption during a test period (e.g. loss of steam etc.) the test 
will be voided and another test will be started as soon as practical. 

Load Fluid Recovery 

Load fluid handling will be conducted in accordance with ERCB requirements. Load fluids will 
be recovered before any production of the same type of fluid is reported for the well. Load fluid 
recovery rates will be monitored using the well test separator where practical, or where this is not 
practical, the load fluid recovery will be based on the most recent test available, and monitoring 
of production volumes from the subject production pad. 

Common Flow Lines 

There are no common flow lines for the wells in this field. 

Field Headers 

There are no field headers requiring purging procedures in this field. All wells are part of a 
production pad, and all wells produce to either the test header on the pad or to the group header 
on well pad. Purging of the test lines tied to the test header will be done prior to each well test. 
Purge periods will be calculated based on expected well production rates, and the amount of line 
and test vessel volume that must be displaced. 

Casing Head Gas 

Sunshine is not planning to produce any casing head gas that may be associated with this project. 

Lift Gas 

Lift Gas, if ever used, is a royalty paid product purchased from an outside source. Sunshine will 
be metering lift gas for each well’s heel and toe injection point. The lift gas volumes will be 
netted off the total battery well production to determine the actual gas production from the 
producing wells. 
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Accounting Calculations 

Well Test Bitumen Production 

Bitumen = Emulsion meter reading  – (Emulsion meter reading  x WC%) 

WC% = water cut from water cut monitor 

Well Test Water Production 

Water = Emulsion meter reading  x WC% 

Well Test Gas Production 

Gas = Well test bitumen Production x Facility GOR  

Total Battery Bitumen Production 

Produced Bitumen = ((OBS + IC)/SF) – Di 

Where: 

OBS = Blended Sales Oil delivered from facility 

IC = Inventory Change 

SF (Blending Shrinkage Factor) = (100 - %Shrinkage) / 100  

Di = Diluent injected during process 

% Shrinkage = 2.69 x 104xC (100 - C)0.819x ( 1/dL -1/dH )2.28
 

Where: 

C= Concentration in Liquid volume % of diluent  

dL = density of diluent 

dH = density of bitumen 

Estimated Bitumen Production  

Estimated Bitumen =∑ P1… Pn 

Where: 
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P1 = estimated bitumen production for well 1 based on well tests  

Pn = estimated bitumen production for well n based on well tests 

Battery Proration Factor 

PF = Produced Bitumen / Estimated Bitumen  

Facility Source Water 

Source water will be metered at each source well and at the source water inlet. Other points such 
as water disposal, boiler feed water and boiler blow down will also be metered. Those single 
point measurements will meet a maximum single point measurement uncertainty of 2.0% 

Total Battery Water Production 

Water production will be metered 

Recycle Rate 

Recycle Rate (%) = ((SINJ – (FWIN - FWOther))/Produced Water) x 100 

Where: 

SINJ = Measured total steam delivered into the steam pipelines 

FWIN = Measured total fresh source water used 

FWOther = Estimated Produced Fresh water used for other purposes (e.g. floor washing, fire 
suppression etc). 

Produced Water = Battery Water Production 

Total Battery Gas Production 

Produced Gas = Produced Gas Separator Meter + FWKO Meter + Treater Meter +VRU 
discharge meter – Blanket Gas Meter – Makeup gas meter – Flashed Diluent – Meter of Optional 
Gas Lift. 

Flare Gas: 

All vessels with gas overhead streams to flare will be equipped with meters. Emergency Flare 
Volumes will be measured using non intrusive metering (thermal mass flow meter) on the flare 
system.  The anticipated flare volumes for each emergency case will be estimated prior to 
startup. 
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Fuel Gas: 

Fuel Gas  = Receipts + Produced Gas – Flare Gas 

Receipt Gas: 

Purchased Gas from TCPL 

Battery GOR 

Battery GOR = Produced Gas / Total Battery Bitumen Production 

Steam Injection Volumes 

Total steam = ∑ (meters on the discharge of each steam generator). 

Estimated Wellhead Injection = ∑(individual wellhead meters)  

Injected Steam Proration Factor (ISPF) = Total Steam/ Estimated Wellhead Injection 

Actual Wellhead Injection = Estimated Wellhead Injection X ISPF 

Accounting Methodologies 

Water Vapour in Gas Streams 

Steam saturated gas streams will not be used for accounting purposes. Gas production will be 
based on GOR’s determined on a battery basis and accounting gas measurement points will be 
operating below the 100oC temperature range. 

Volumetric Shrinkage due to Blending 

Blending calculations will be based on the standards set out API Chapter 12.3 utilizing the 
following formula: 

% Shrinkage = 2.69 x 104
 x C (100 – C)0.819

 x ( 1/dL _1/dH) 2.28
 

Where: 

C = Concentration in Liquid volume % of diluent  

dL = density of diluent 

dH = density of bitumen 

To determine the shrinkage, add the diluent volume plus the bitumen production and multiply by 
(100 - %Shrinkage) / 100. 
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Diluent Shrinkage Due to Treating 

Diluent being utilized at the project is added to the production stream at two distinct phases. The 
first phase is the processing phase, where diluent is added to the emulsion stream feeding the 
FWKO and the treater. The second phase is trim blend added to the production stream to meet 
pipeline specifications during shipping operations. 

Only the volumes added to the processing stream will be subject to any treating shrinkage. It is 
anticipated that the diluent will be approximately 25% of the total plant output.  

The diluent (subject to shrinkage due to treating) will flash to some degree resulting in a density 
change for blending purposes. This change in density will have a minimal effect at the blend 
rates anticipated. Based on our engineering calculations using a liquid-vapour simulation 
program, the shrinkage difference will be in the range of 0.05%, which is not significant in the 
overall facility accounting. 

The diluent compositions will change, depending on the source of the diluent. Sunshine will 
monitor shrinkage utilizing process software to monitor flashing of diluent light ends and where 
the volumes are material to the plant accounting (>0.5%), appropriate adjustments will be made. 

Unmetered Gas Streams 

There are no unmetered gas streams. 

Gas in Solution 

As all gas streams are collected and metered, there are no gas in solution volumes leaving the 
stock tanks that are not accounted for. Additionally with the use of a properly determined GOR 
for determining estimated gas production, no adjustments for gas in solution are implemented. 
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Hydraulic fracturing for in-situ stress measurement

(Thiercelin and Roegiers, 2000)

σmin

σmin= the closure stress, 
the BHP when the 

fracture closes on itself.
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Fracturing in the oil sands

• Fracturing in the oil sands is a combination                    
of shear dilation and tensile micro-cracking.

• The dilation happens earlier than the                        
parting.

Shear dilation

Fracturing in the field as evidenced 
by microcracks seen on FMI logs 

through an oil sands well after 
injection (Kry et. al, 1992).

Tensile microcracking
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Well injectivity 
tests
• 2 perforation intervals 

at each well: cap rock 
and oil sands. 

• Bull-head injection 
with a packer set 
between the 2 intervals.

• To measure the in-situ 
minimum stress.

• To acquire quality BHP 
vs. rate data for history-
matching.

0 1000 2000

DT, us/m

DT_p

DT_s

150

170

190

210

230

250

270

290

0 50 100 150

GR, GAPI

D
ep

th
, m

Test depth

Well 14-31

200

210

220

230

240

250

260

270

280

290

300

0 50 100 150

GR, GAPI

D
ep

th
, m

Test depth

Well 7-36

6-4



Well 14-31, oil sands at 270 mTVD 
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Characteristic 
pressures 
• Breakdown/frac re-opening

• Frac propagation

• Instantaneous shut-in

• Frac closure

Fracture closure pressures:
– p vs. sqrt(t)

– G plot

– Horner plot

0

1

2

3

4

5

6

7

8

9

10

0 200 400 600 800

Time, s

B
H

P,
 k

Pa

0

5

10

15

20

25

In
j r

at
e,

 L
/m

in

BHP
P_closure
P_isip
P_prop
Rate

1st cycle

0

1

2

3

4

5

6

7

8

0 100 200 300 400 500

Time, s

B
H

P,
 k

Pa

0

5

10

15

20

25

In
j r

at
e,

 L
/m

in

BHP
P_closure
P_isip
P_prop
P_reopen
Rate

3rd cycle

6-6



Fracture re-opening 
pressure and 
propagation pressure

• Fracture re-opening:
– Deviation pt. from initial 

straight line on p-rate (vln) 
plot. 

– Transition for wellbore fluid 
from being pressurized to 
flowing into the fracture. 

• Fracture propagation pres.
– An average pres for the flat or 

fluctuating period on p-t plot. 

Compressibility
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• Deviation pt. from initial straight 
line on p-t plot after the shut-in. 

• Generally signal loss of friction.

• In conventional hard-rock 
fracturing, it is often equated to 
the in-situ minimum stress.

• But generally considered less 
accurate for measuring the 
minimum stress. 
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Fracture closure --- p 
vs. sqrt(t) plot

• Use p-sqrt(t) plot during the 
shut-in. 

• Signal 1-D fluid leaking from the 
fracture into the formation

• End of the straight line denotes 
the fracture closure or closure 
pressure.
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other than Sunshine

But not obvious in Sunshine’s tests.

0

0.5

1

1.5

2

2.5

3

3.5

0 0.5 1 1.5 2 2.5 3

log(dt)

lo
g(

dP
) half-slope

400

450

500

550

600

650

700

750

800

850

0 5 10 15 20

sqrt(dt), s

Pw
s,

 p
si

4.66 MPa

6-10



Fracture closure 
pressure --- G plot 

• Established pressure decline 
analysis procedure in 
conventional HF where a planar 
fracture is created. 

• Captures fluid leakoff vs. 
fracture closure.

• Most representative of the 
fracture closure if identifiable.
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Fracture closure 
pressure 

--- Horner plot 

• Established pressure buildup 
analysis in well testing. 

• Captures the radial flow.

• Start of the radial flow is the lower 
bound to the minimum stress.
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Near-well friction and perforation 
friction during injection

From (Economides and Nolte, 2000)
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Step-rate down test in cycle #4 
• To probe fluid entry friction: 

perforation or tortuosity-
dominated?

• Friction at 14-31 appears 
controlled by the tortuous near-
wellbore entrance.

• The friction is 0-1.5 MPa over 
the range of rates: 0-30 l/min.
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Step-rate test in cycle #1 

• To decide the fracture closure 
pressure.

• 4.54-MPa closure determined 
here is close to the inferred 
from other methods.
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Pressure rebound from flow-back tests
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• Used in testing low-permeability rocks such as shale to 
accelerate the fracture closure.

• Manually withdraw certain amount of fluid from the 
wellbore, forcing the fracture to close near the well. 

• Pressure rebounds after the flow-back stops, 
approaching the closure pressure.
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Well 14-31, oil sands at 270 mTVD 
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Variation of the characteristic BHP’s with 
injection/shut-in cycles --- well 14-31, oil sands
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Effective water mobility interpreted 
from the p-decline data
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Well 7-36, oil sands at 269 mTVD 
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Variation of the characteristic BHP’s with 
injection/shut-in cycles --- well 7-36, oil sands
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Horner plot shows a gradually 
increasing water mobility
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Near-wellbore friction probed in cycle #6, well 7-36

• Friction in the range of 0-2 
MPa) over rates of 0 to 30 
l/min. 

• The friction is caused by the 
tortuous near-wellbore 
entrance.
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Benchmark against other measurements
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Summary on tests in oil sands
• In-situ minimum stress in the payzone is ~17 kPa/m:

– Well 14-31: 4.54 to 4.87 MPa or 16.6 to 17.8 kPa/m
– Well 7-36: 4.34 to 4.56 MPa or 16.1 to 17.3 kPa/m
– The result compares well with BitCan’s database.

• Therefore, a vertical fracture is formed and the minimum 
stress is horizontal in the oilsands payzone.
– Further supported by the fact that the fracture propagation 

pressure is lower than the OB weight during later cycles of 
injections.

• Effective water mobility increases to ~120 md/cp after the 
dilation/fracturing process, showing significant effect from 
geomechanical dilation mechanism.
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Summary on well 7-36, oil sands (cont’d)
• Near-wellbore tortuosity in the fluid path from the wellbore

to the fracture causes 0-2 MPa friction loss during the 
injection, depending on the injection rates (0-30 l/min).

• Interpretation uncertainty does exist: 
– Linear flow regime during the shut-in is not obvious on the log-

log plot. 
– G-plots are not well-behaved as the conventional hard-rock 

fracturing.
• The ambiguity may be caused by a large dilated and thus 

mobility-enhanced region vs. linear fractures in the hard 
rock. will be investigated/clarified in future geomechanical 
history-matching.
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Well 14-31, cap rock shale at 247 mTVD 
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Cycles #1 vs. #3
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9-MPa p. drop 
during the inj.

• No obvious breakdown in cycle 
#1 but p. reached 16 MPa.

• 9-MPa P. drop in cycle #3 signals  
significant breakdown. 

• Bridge plug checked later holding 
fine.
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Low propagating pressures after Cycle #3
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Consistent p. rebound from flow-back tests

• Consistent pressure rebound 
unequivocally gave the 
fracture closure pressure at 
5.47-5.62 MPa, close to the 
overburden weight.
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Step-rate down test in cycle #8, cap rock, well 14-31 

• Very small friction (0-0.3 MPa) 
over rates of 0 to 20 l/min. 

• The small friction is caused by 
the tortuous near-wellbore 
entrance.
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Variation of the characteristic BHP’s with 
injection/shut-in cycles --- well 14-31, cap rock
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Low-perm inferred from Horner plot before 
breakdown in cycle #3
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Summary on well 14-31, cap rock
• Unequivocally, the in-situ minimum stress is similar to the 

overburden stress, i.e., 5.47-5.61 MPa or 22 kPa/m. Thus, a 
horizontal fracture is created during the test.

• The formation is stiffer compared to the oil sands:  
– Higher peak pressures (15-16 MPa)
– Significant breakdown (9-MPa pressure drop). 
– Low water mobility (<2 md). 

• Near-wellbore friction is not significant due to the 
“violent” breakdown (9-MPa p. drop).  
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Well 7-36, cap rock shale at 248 mTVD 
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Step-rate down test in cycle #3, cap rock, well 7-36 

• Friction is still 0-2 MPa over rates 
of 0 to 25 l/min, thus similar to the 
oil sands and much larger than the 
cap rock  at well 14-31 (0-0.3 
MPa).

• The small friction is caused by the 
tortuous near-wellbore entrance.
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Variation of the characteristic BHP’s with 
injection/shut-in cycles --- well 7-36, cap rock
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Summary on well 7-36, cap rock
• The in-situ minimum stress is 5.75 MPa or 23 kPa/m@248 

mTVD, similar to, although slightly larger than, the 
overburden stress: 5.45 MPa or 22 kPa/m. 

• Thus, a horizontal fracture is created during the test.
• The small difference between the minimum stress and OB 

weight may be caused by slight inclination of the fracture 
w.r.t. the vertical stress. This also explains the relatively 
large near-wellbore friction (up to 2 MPa) at 7-36 
compared to 14-31.

σmin
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Tests in the cap rock, wells: 7-36 vs. 14-31
• Compared to 14-31, the test in the cap rock at 7-36 has 

different pressure behaviour:   
– Lower peak pressures before the breakdown: 10 MPa vs. 16 MPa.
– Less pressure drop at the breakdown: 2 MPa vs. 9 MPa.
– Higher pressures after the breakdown: >8 MPa vs. ~6 MPa.
– More significant near-wellbore friction.
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Cap rock, wells: 7-36 vs. 14-31
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Well 14-31, cap rock vs. oil sands 
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Vert. frac in the cap rock
vs. horiz. frac in the payzone

• The oil sands is less stressed horizontally if 
compared to the cap rock shale --- a vertical 
fracture results.

• A horizontal fracture is created in the cap rock 
shale. 
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OFFICES ACROSS NORTH AMERICA, SOUTH AMERICA, EUROPE, ASIA, AUSTRALIA 

 
TECHNICAL  MEMORANDUM 
DRAFT 
 
Golder Associates Ltd. 
1000, 940 – 6th Avenue S.W. Telephone:  403-299-5600 
Calgary, AB, Canada   T2P 3T1 Fax Access:  403-299-5606 

 
TO: Doug Brown, P.Eng,                     

Sunshine Oilsands Inc. 
DATE: April 10, 2008 

FROM: K. Dean Mitchell, P.Geol. JOB NO: 08-1348-0002 

RE: GROUNDWATER MONITORING WELL INSTALLATION AND 
TESTING – GRAND RAPIDS FORMATION 
WEST ELLS PROJECT 

 
 
1.0 INTRODUCTION 

Golder Associates Ltd. (Golder) was retained by Sunshine Oilsands Inc. (Sunshine) to drill, 
install, develop, and test three groundwater monitoring wells in the Grand Rapids Formation at 
Sunshine’s West Ells project.  The purpose of this memorandum is to provide documentation of 
the work performed, including the borehole logs and results of the slug testing and laboratory 
analyses of groundwater samples. 

2.0 FIELD WORK 

Between February 26 and March 6, 2008, three wells were installed within the Grand Rapids 
Formation by AMA Drilling Ltd. of Red Deer, Alberta using a truck mounted mud rotary drilling 
rig.  Wells were installed at well pads 14-31-94-17 W4 (14-31), 11-30-94-17 W4 (11-30) and 
7-36-94-18 W4 (7-36).  During the drilling, Golder logged the cuttings.  Borehole logs presenting 
descriptions and depths of the subsurface lithology and well installation details are provided in 
Attachemnt A.  The wells were constructed with 0.05 m (2-inch) diameter schedule 40 PVC with 
9.1 m (30 feet) of 0.02-inch slotted screen and 10-20 sand pack.  Following installation, the wells 
were developed by pumping water by the air lift method until the water was clear of fines.  A 
protective steel casing was installed at the surface at each well to protect the PVC well. 

On March 19, 20 and 21, 2008, Golder performed falling head slug tests on the three wells using 
a solid PVC slug and a transducer with datalogger.  Following the slug testing, the wells were 
purged and groundwater samples were collected.  For quality assurance/quality control purposes, 
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a trip blank and field blank were included for analyses of organic parameters.  The groundwater 
samples were delivered to ALS Laboratory Group in Fort McMurray to be analyzed for the 
following parameters: 

• Dissolved organic and inorganic carbon 
• Benzene, toluene, ethylbenzene and xylenes, F1, F2 
• Napthenic acids 
• Phenols 
• Routine anions and cations 
• Sulfide 
• Dissolved metals    

3.0 TESTING RESULTS 

The results of the slug test data analyses are presented in Attachment B.  The following hydraulic 
conductivities (K) were estimated: 

• 11-30:  0.36 m/day 
• 14-31:  0.082 m/day 
• 7-36:    0.0046 m/day 

Static depths to water measured from the top of the PVC well on March 19, 2008 were 12.640 m 
at 11-30, 35.325 m at 14-31, and 8.325 m at 7-36. 

The laboratory analytical reports are presented in Attachment C.   

4.0 LIMITATIONS 

This report has been prepared for the exclusive use of Sunshine Oilsands Limited.  
Golder Associates Ltd. or its employees will not be responsible for any use of the information 
contained in this document or any reliance on or decision made based on it by an unauthorised 
third party. 

The document is based on data and information collected during an investigation by 
Golder Associates Ltd., and solely on conditions on the properties investigated at the time of the 
investigation.  No warranty is expressed or implied.  This document does not provide a legal 
opinion regarding compliance with applicable laws and regulatory statutes.  No assurance is made 
regarding changes in environmental conditions subsequent to the time of the investigation. 
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5.0 CLOSURE 

We trust this memorandum meets your needs and expectations.  If you have any questions or 
require additional information, please contact Dean Mitchell at 403-532-5704. 

GOLDER ASSOCIATES LTD. 

Prepared by: 
 
 
 
 
 
K. Dean Mitchell, M.Sc., P.Geol. 
Senior Hydrogeologist 
 
Reviewed by: 
 
 
 
 
 
D.R. Brown, M.Sc., P.Geol. 
Principal and Senior Hydrogeologist 
 
KDM:DB/km 

 
Attachments: Attachment A – Borehold Logs 
 Attachment B – Data Analyses Results 
 Attachment C – Laboratory Analytical Reports 
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BOREHOLE LOGS 
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brown (continued)

N
U

M
B

E
R

End of BOREHOLE.

Silty SAND, very dense, dark grey

Silty SAND, dense, dark grey

Sandy SILT,  dense, grey

Sandy SILT, very dense, grey

SILT, little sand, little clay, dense, dark
grey

115.21

107.29

103.63
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96.62
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--- Hard lense sandstone at 93.88 m
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WELL 7-36 - FALLING HEAD TEST

Data Set:  I:\Sunshine\Aqt 7-36.aqt
Date:  04/08/08 Time:  07:51:14

PROJECT INFORMATION

Company:  Golder Associates
Client:  Sunshine Oilsands
Project:  08-1348-0002
Test Well:  7-36 Well
Test Date:  19-March-2008

SOLUTION

Aquifer Model:  Confined
Solution Method:  Bouwer-Rice

K  = 0.00342 m/day
y0 = 0.5541 m

AQUIFER DATA

Saturated Thickness:  11.58 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (7-36)

Initial Displacement:  0.952 m Static Water Column Height:  102.3 m
Total Well Penetration Depth:  109.7 m Screen Length:  9.144 m
Casing Radius:  0.0254 m Well Radius:  0.079 m
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WELL 11-30 - FALLING HEAD TEST #1

Data Set:  I:\Sunshine\Aqt 11-30 fht1.aqt
Date:  04/08/08 Time:  07:57:20

PROJECT INFORMATION

Company:  Golder Associates
Client:  Sunshine Oilsands
Project:  08-1348-0002
Test Well:  11-30 Well
Test Date:  20-March-2008

SOLUTION

Aquifer Model:  Confined
Solution Method:  Bouwer-Rice

K  = 0.3041 m/day
y0 = 0.6093 m

AQUIFER DATA

Saturated Thickness:  18.29 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (11-30)

Initial Displacement:  0.781 m Static Water Column Height:  61.44 m
Total Well Penetration Depth:  73.15 m Screen Length:  9.144 m
Casing Radius:  0.0254 m Well Radius:  0.079 m
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WELL 14-31 - FALLING HEAD TEST

Data Set:  I:\Sunshine\Aqt 14-31.aqt
Date:  04/08/08 Time:  07:51:29

PROJECT INFORMATION

Company:  Golder Associates
Client:  Sunshine Oilsands
Project:  08-1348-0002
Test Well:  14-31 Well
Test Date:  19-March-2008

SOLUTION

Aquifer Model:  Confined
Solution Method:  Bouwer-Rice

K  = 0.03841 m/day
y0 = 0.3803 m

AQUIFER DATA

Saturated Thickness:  15.3 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (14-31)

Initial Displacement:  0.556 m Static Water Column Height:  75.3 m
Total Well Penetration Depth:  109.1 m Screen Length:  9.144 m
Casing Radius:  0.0254 m Well Radius:  0.073 m
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ANALYTICAL REPORT

Reported On:  13-MAR-08 05:05 PM

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU
REQUIRE ADDITIONAL SAMPLE STORAGE TIME.

CHARLES LEBLANC
General Manager, Edmonton

0813480002

Comments:  

Job Reference:  
Project P.O. #:  

Other Information:  

Legal Site Desc:  
A070643CofC Numbers:  

9936-67 Avenue, Edmonton, AB T6E 0P5
Phone: +1 780 413 5227 Fax: +1 780 437 2311 www.alsglobal.com

A Campbell Brothers Limited Company

06-MAR-08Lab Work Order #:  L608061 Date Received:  

GOLDER ASSOCIATES LTD

1000 940 6 AVE SW

CALGARY  AB  T2P 3T1

ATTN:  DEAN MITCHELL

For any questions about this report please contact your Account Manager: 

NHAN H NGUYEN

Revision: 1

                            ____________________________________________  
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ALS LABORATORY GROUP  ANALYTICAL  REPORT

L608061 CONTD....

2PAGE 

Result D.L. Units Extracted Analyzed BySample Details/Parameters 

of

0813480002

Qualifier* Batch

3

L608061-1 WELL 7-36 (SUNSHINE)
NOT PROVIDED on 06-MAR-08 @ 07:30Sampled By:
WATER

Dissolved Metals

Routine Water Analysis

Silver (Ag)
Aluminum (Al)
Boron (B)
Barium (Ba)
Beryllium (Be)
Cadmium (Cd)
Cobalt (Co)
Chromium (Cr)
Copper (Cu)
Molybdenum (Mo)
Nickel (Ni)
Lead (Pb)
Tin (Sn)
Strontium (Sr)
Titanium (Ti)
Thallium (Tl)
Vanadium (V)
Zinc (Zn)
Iron (Fe)-Dissolved
Manganese (Mn)-Dissolved

Chloride (Cl)

Calcium (Ca)
Potassium (K)
Magnesium (Mg)
Sodium (Na)
Sulfate (SO4)

Ion Balance
TDS (Calculated)
Hardness (as CaCO3)
Nitrate+Nitrite-N
Nitrate-N
Nitrite-N

pH
Conductivity (EC)
Bicarbonate (HCO3)
Carbonate (CO3)
Hydroxide (OH)
Alkalinity, Total (as CaCO3)

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

%
mg/L
mg/L
mg/L
mg/L
mg/L

pH
uS/cm
mg/L
mg/L
mg/L
mg/L

11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
11-MAR-08
12-MAR-08
12-MAR-08

07-MAR-08

07-MAR-08
07-MAR-08
07-MAR-08
07-MAR-08
07-MAR-08

10-MAR-08
10-MAR-08
10-MAR-08
10-MAR-08
10-MAR-08
10-MAR-08

07-MAR-08
07-MAR-08
07-MAR-08
07-MAR-08
07-MAR-08
07-MAR-08

MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
BOC
BOC

LIW

EOC
EOC
EOC
EOC
EOC

BLI
BLI
BLI

CLLT
CLLT
CLLT
CLLT
CLLT
CLLT

<0.005
0.48
2.79
0.022

<0.001
<0.001
<0.002
<0.005
0.002

<0.005
<0.002
<0.005
<0.05
0.112
0.025
<0.05
0.002
0.010
0.034
0.006

85

1.5
4.2

<0.1
531
325

102
1350

4
<0.1
<0.1

<0.05

8.7
2210
733
47
<5
680

Dissolved Trace Metals

Chloride (Cl)

ICP metals and SO4 for routine water

Ion Balance Calculation

pH, Conductivity and Total Alkalinity

0.005
0.01
0.05

0.003
0.001
0.001
0.002
0.005
0.001
0.005
0.002
0.005
0.05

0.005
0.001
0.05

0.001
0.001
0.005
0.001

1

0.5
0.5
0.1
1

0.5

0.1
0.1
0.05

0.1
0.2
5
5
5
5

Matrix:

R640206
R640206
R640206
R640206
R640206
R640206
R640206
R640206
R640206
R640206
R640206
R640206
R640206
R640206
R640206
R640206
R640206
R640206
R639867
R639867

R638578

R638821
R638821
R638821
R638821
R638821

R639392
R639392
R639392

R638388
R638388
R638388
R638388
R638388
R638388

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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CL-ED

ETL-ROUTINE-ICP-ED

FE-DIS-ED

IONBALANCE-ED

MET1-DIS-ED

MN-DIS-ED
N2N3-ED

NO2-ED

NO3-ED

PH/EC/ALK-ED

Reference Information

Chloride (Cl)

ICP metals and SO4 for routine 
water

Iron (Fe)-Dissolved

Ion Balance Calculation

Dissolved Trace Metals

Manganese (Mn)-Dissolved
Nitrate+Nitrite-N

Nitrite-N

Nitrate-N

pH, Conductivity and Total 
Alkalinity

L608061 CONTD....

3PAGE of

0813480002

Methods Listed (if applicable):

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water
Water

Water

Water

Water

APHA 4500 Cl E-Colorimetry

APHA 3120 B-ICP-OES

EPA 200.7

APHA 1030E

EPA 6020

EPA 200.7
APHA 4500 NO3-H - COLORIMETRY

APHA 4500 NO2B-Colorimetry

APHA 4500 NO3H-Colorimetry

APHA 4500-H, 2510, 2320

Analytical Method Reference(Based On) 

** Laboratory Methods employed follow in-house procedures, which are 
generally based on nationally or internationally accepted methodologies.

Preparation Method Reference(Based On) Matrix 

GLOSSARY OF REPORT TERMS
Surr - A surrogate is an organic compound that is similar to the target analyte(s) in chemical composition and behavior but not normally 
detected in environmental samples. Prior to sample processing, samples are fortified with one or more surrogate compounds.
The reported surrogate recovery value provides a measure of method efficiency. The Laboratory control limits are determined under 
column heading D.L.
mg/kg (units) - unit of concentration based on mass, parts per million.
mg/L (units) - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
UNLESS OTHERWISE STATED, SAMPLES ARE NOT CORRECTED FOR CLIENT FIELD BLANKS.
Although test results are generated under strict QA/QC protocols, any unsigned test reports, faxes, or emails are considered preliminary.

ALS Laboratory Group has an extensive QA/QC program where all analytical data reported is analyzed using approved referenced 
procedures followed by checks and reviews by senior managers and quality assurance personnel. However, since the results are 
obtained from chemical measurements and thus cannot be guaranteed, ALS Laboratory Group assumes no liability for the use or 
interpretation of the results.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location Laboratory Definition Code Laboratory Location

ED ALS LABORATORY GROUP - 
EDMONTON, ALBERTA, CANADA

Chain of Custody numbers:

A070643

3
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ALS Laboratory Group Quality Control Report
Page 1 of

Client:

Contact:

GOLDER ASSOCIATES LTD
1000 940 6 AVE SW 
CALGARY  AB  T2P 3T1

DEAN MITCHELL

Report Date: 13-MAR-08Workorder: L608061

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-ED

ETL-ROUTINE-ICP-ED

Water

Water

R638578

R638821

Batch

Batch

DUP

LCS

LCS

MB

MS

CRM

DUP

MB

MS

WG737244-4

WG737244-2

WG737244-3

WG737244-1

WG737244-5

WG737145-3

WG737145-4

WG737145-1

WG737145-5

L607895-1

L607895-1

ION-915_WATER

L608114-1

L608114-1

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Calcium (Ca)

Magnesium (Mg)

Potassium (K)

Sodium (Na)

Calcium (Ca)

Magnesium (Mg)

Potassium (K)

Sodium (Na)

Sulfate (SO4)

Calcium (Ca)

Magnesium (Mg)

Potassium (K)

Sodium (Na)

Sulfate (SO4)

Calcium (Ca)

Magnesium (Mg)

Potassium (K)

Sodium (Na)

Sulfate (SO4)

<1

102

101

<1

103

96

98

97

98

1.5

<0.1

0.7

300

0.8

<0.5

<0.1

<0.5

<1

<0.5

107

109

98

115

96

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

N/A

0.0

N/A

0.0

2.2

0.0

6.5

2

10

2

10

2

94-109

93-113

87-117

96-116

91-113

88-126

85-118

88-116

91-117

83-115

81-116

82-111

mg/L

%

%

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

1

2.5

0.5

2.5

5

2.5

RPD-NA

J

RPD-NA

J

J

<1

N/A

N/A

N/A

N/A

5.8

5
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ALS Laboratory Group Quality Control Report
Page 2 ofReport Date: 13-MAR-08Workorder: L608061

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

FE-DIS-ED

MET1-DIS-ED

Water

Water

R639867

R640206

Batch

Batch

CRM

DUP

DUP

MS

MS

MS

CRM

MB

WG738417-2

WG738417-3

WG738417-5

WG738417-4

WG738417-6

WG738417-8

WG738620-2

WG738620-1

EU-H-2_OPTWATER

L607702-1

L607702-2

L607702-1

L607702-2

L608351-1

1643E_WATER

Iron (Fe)-Dissolved

Iron (Fe)-Dissolved

Iron (Fe)-Dissolved

Iron (Fe)-Dissolved

Iron (Fe)-Dissolved

Iron (Fe)-Dissolved

Aluminum (Al)

Barium (Ba)

Beryllium (Be)

Boron (B)

Cadmium (Cd)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Lead (Pb)

Molybdenum (Mo)

Nickel (Ni)

Strontium (Sr)

Thallium (Tl)

Vanadium (V)

Zinc (Zn)

Aluminum (Al)

Barium (Ba)

Beryllium (Be)

Boron (B)

110

0.025

0.029

103

103

100

99

99

92

95

99

96

100

101

99

97

99

99

100

99

104

<0.01

<0.003

<0.001

<0.05

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

12-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

0.001

0.001

0.02

0.02

63-138

63-138

63-138

63-138

85-125

88-109

74-116

80-116

93-112

83-118

90-110

89-112

89-114

91-112

88-110

87-109

79-126

89-112

84-129

%

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

0.05

0.015

0.005

0.25

J

J

0.024

0.028

5
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ALS Laboratory Group Quality Control Report
Page 3 ofReport Date: 13-MAR-08Workorder: L608061

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET1-DIS-ED

MN-DIS-ED

N2N3-ED

Water

Water

Water

R640206

R639867

R639392

Batch

Batch

Batch

MB

CRM

DUP

DUP

MS

MS

MS

LCS

MB

WG738620-1

WG738417-2

WG738417-3

WG738417-5

WG738417-4

WG738417-6

WG738417-8

WG737957-3

WG737957-2

EU-H-2_OPTWATER

L607702-1

L607702-2

L607702-1

L607702-2

L608351-1

Cadmium (Cd)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Lead (Pb)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Silver (Ag)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Vanadium (V)

Zinc (Zn)

Manganese (Mn)-Dissolved

Manganese (Mn)-Dissolved

Manganese (Mn)-Dissolved

Manganese (Mn)-Dissolved

Manganese (Mn)-Dissolved

Manganese (Mn)-Dissolved

Nitrate+Nitrite-N

<0.001

<0.005

<0.002

<0.001

<0.005

<0.005

<0.002

<0.1

<0.005

<0.005

<0.05

<0.05

<0.001

<0.001

0.002

102

0.080

0.005

102

101

99

100

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

11-MAR-08

12-MAR-08

10-MAR-08

1.1

0.000

26

0.004

63-138

63-138

63-138

63-138

87-113

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

mg/L

%

%

%

%

0.005

0.025

0.01

0.005

0.025

0.025

0.01

0.5

0.025

0.025

0.25

0.25

0.005

0.005

0.005

0.1

J

0.081

0.004

5
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ALS Laboratory Group Quality Control Report
Page 4 ofReport Date: 13-MAR-08Workorder: L608061

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

N2N3-ED

NO2-ED

PH/EC/ALK-ED

Water

Water

Water

R639392

R639392

R638388

Batch

Batch

Batch

MB

LCS

MB

DUP

LCS

LCS

LCS

MB

WG737957-2

WG737957-3

WG737957-2

WG736929-5

WG736929-2

WG736929-3

WG736929-4

WG736929-1

L607891-1

Nitrate+Nitrite-N

Nitrite-N

Nitrite-N

Alkalinity, Total (as CaCO3)

Bicarbonate (HCO3)

Carbonate (CO3)

Conductivity (EC)

Hydroxide (OH)

pH

Conductivity (EC)

pH

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Bicarbonate (HCO3)

Carbonate (CO3)

Hydroxide (OH)

<0.1

103

<0.05

12

14

<5

102

<5

7.1

103

7.0

101

<5

<5

<5

<5

10-MAR-08

10-MAR-08

10-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

07-MAR-08

0

0

N/A

2.2

N/A

0.0

20

20

26

7.1

26

0.2

94-114

94-106

6.9-7.1

90-110

mg/L

%

mg/L

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

%

pH

%

mg/L

mg/L

mg/L

mg/L

0.1

0.05

5

5

5

5

J

J

RPD-NA

RPD-NA

J

12

14

<5

100

<5

7.1

5
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ALS Laboratory Group Quality Control Report
Page 5 ofReport Date: 13-MAR-08Workorder: L608061

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    99% Confidence Interval (Laboratory Control Limits)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

5
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ANALYTICAL REPORT

Reported On:  01-APR-08 03:21 PM

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ALL SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU
REQUIRE ADDITIONAL SAMPLE STORAGE TIME.

CHARLES LEBLANC
General Manager, Edmonton

08-1348-0002

Comments:  

Job Reference:  
Project P.O. #:  

Other Information:  

Legal Site Desc:  
A070210CofC Numbers:  

9936-67 Avenue, Edmonton, AB T6E 0P5
Phone: +1 780 413 5227 Fax: +1 780 437 2311 www.alsglobal.com

A Campbell Brothers Limited Company

22-MAR-08Lab Work Order #:  L612452 Date Received:  

GOLDER ASSOCIATES LTD

1000 940 6 AVE SW

CALGARY  AB  T2P 3T1

ATTN:  DEAN MITCHELL

For any questions about this report please contact your Account Manager: 

NHAN H NGUYEN

Revision: 1

                            ____________________________________________  
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ALS LABORATORY GROUP  ANALYTICAL  REPORT

L612452 CONTD....
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Result D.L. Units Extracted Analyzed BySample Details/Parameters 

of

08-1348-0002

Qualifier* Batch

9

L612452-1 SOS 14-31
ST/DC on 19-MAR-08 @ 18:00Sampled By:
WATER

Dissolved Metals

Routine Water: Major Ions, F, Fe & Mn

Silver (Ag)
Aluminum (Al)
Boron (B)
Barium (Ba)
Beryllium (Be)
Cadmium (Cd)
Cobalt (Co)
Chromium (Cr)
Copper (Cu)
Molybdenum (Mo)
Nickel (Ni)
Lead (Pb)
Tin (Sn)
Strontium (Sr)
Titanium (Ti)
Thallium (Tl)
Vanadium (V)
Zinc (Zn)
Iron (Fe)-Dissolved
Manganese (Mn)-Dissolved

Benzene
Toluene
EthylBenzene
Xylenes
F1(C6-C10)
F1-BTEX
Carbon,Dissolved Inorganic
Dissolved Organic Carbon

F2 (>C10-C16)
2-Bromobenzotrifluoride
Lithium (Li)-Total
Mercury (Hg)-Total
Naphthenic Acids
Phenols (4AAP)
Strontium (Sr)-Total
Sulphide
Uranium (U)-Total

Chloride (Cl)

Fluoride (F)

Calcium (Ca)
Potassium (K)
Magnesium (Mg)
Sodium (Na)

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
%

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L

24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08

26-MAR-08
26-MAR-08

26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
25-MAR-08
25-MAR-08

24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
26-MAR-08

26-MAR-08
26-MAR-08
31-MAR-08
31-MAR-08
26-MAR-08
26-MAR-08
31-MAR-08
25-MAR-08
31-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08

MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
BOC
BOC

DDU
DDU
DDU
DDU
DDU
DDU
JIAN
ZOW

JLD
JLD
MSP
MSP
TOK

BLI/SHC
MSP
BLI

MSP

WYA

WYA

JWU
JWU
JWU
JWU

<0.005
0.98
1.18
0.120

<0.001
<0.001
<0.002
<0.005
0.008

<0.005
0.005
0.006
<0.05
0.211
0.008
<0.05
0.006
0.117
6.88
0.175

<0.00050
<0.00050
<0.00050
<0.00050

<0.1
<0.1
164
11

<0.05
100
0.21

<0.0002
<1

0.001
0.356
0.017
<0.05

86

0.62

2.5
5.7
1.7
428

Dissolved Trace Metals

BTEX and F1 (C6-C10)

F2 (>C10-C16)

Chloride (Cl)

Fluoride (F)

ICP metals and SO4 for routine water

0.005
0.01
0.05

0.003
0.001
0.001
0.002
0.005
0.001
0.005
0.002
0.005
0.05

0.005
0.001
0.05

0.001
0.001
0.005
0.001

0.0005
0.0005
0.0005
0.0005

0.1
0.1
1
1

0.05
65-146

0.01
0.0002

1
0.001
0.002
0.002
0.05

1

0.05

0.5
0.5
0.1
1

Matrix:

Surr:

R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R644377
R644377

R644158
R644158
R644158
R644158
R644158
R644158
R643767
R644910

R645539
R645539
R646682
R646682
R645028
R645092
R646682
R644403
R646682

R643587

R643631

R643580
R643580
R643580
R643580
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Result D.L. Units Extracted Analyzed BySample Details/Parameters 

of

08-1348-0002

Qualifier* Batch

9

L612452-1

L612452-2

SOS 14-31

SOS 7-36

ST/DC on 19-MAR-08 @ 18:00

ST/DC on 20-MAR-08 @ 10:00

Sampled By:

Sampled By:

WATER

WATER

Routine Water: Major Ions, F, Fe & Mn

BTEX, F1 (C6-C10) and F2 (>C10-C16)

Dissolved Metals

Sulfate (SO4)

Ion Balance
TDS (Calculated)
Hardness (as CaCO3)
Iron (Fe)-Extractable
Manganese (Mn)-Extractable
Nitrate+Nitrite-N
Nitrate-N
Nitrite-N

pH
Conductivity (EC)
Bicarbonate (HCO3)
Carbonate (CO3)
Hydroxide (OH)
Alkalinity, Total (as CaCO3)

Benzene
Toluene
EthylBenzene
Xylenes
F1(C6-C10)
F1-BTEX

F2 (>C10-C16)
2-Bromobenzotrifluoride

Silver (Ag)
Aluminum (Al)
Boron (B)
Barium (Ba)
Beryllium (Be)
Cadmium (Cd)
Cobalt (Co)
Chromium (Cr)
Copper (Cu)
Molybdenum (Mo)
Nickel (Ni)
Lead (Pb)
Tin (Sn)
Strontium (Sr)
Titanium (Ti)
Thallium (Tl)
Vanadium (V)

mg/L

%
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

pH
uS/cm
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
%

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08

26-MAR-08
26-MAR-08

22-MAR-08

25-MAR-08
25-MAR-08
25-MAR-08
24-MAR-08
24-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08

22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08

24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08

26-MAR-08
26-MAR-08

26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08

JWU

JWU
JWU
GUO
GUO
GUO

WYA
WYA
WYA
WYA
WYA
WYA

DDU
DDU
DDU
DDU
DDU
DDU

JLD
JLD

MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP

153

99.5
1080
13

7.29
0.31
0.1

<0.1
0.10

8.1
1750
822
<5
<5
674

<0.00050
<0.00050
<0.00050
<0.00050

<0.1
<0.1

<0.05
101

<0.005
0.11
2.73
0.025

<0.001
<0.001
<0.002
<0.005
0.007

<0.005
0.003

<0.005
<0.05
0.133
0.005
<0.05
0.001

ICP metals and SO4 for routine water

Ion Balance Calculation

pH, Conductivity and Total Alkalinity

BTEX and F1 (C6-C10)

F2 (>C10-C16)

Dissolved Trace Metals

0.5

0.05
0.01
0.1
0.1
0.05

0.1
0.2
5
5
5
5

0.0005
0.0005
0.0005
0.0005

0.1
0.1

0.05
65-146

0.005
0.01
0.05

0.003
0.001
0.001
0.002
0.005
0.001
0.005
0.002
0.005
0.05

0.005
0.001
0.05

0.001

Matrix:

Matrix:

Surr:

R643580

R644082
R644082
R643623
R643623
R643623

R643631
R643631
R643631
R643631
R643631
R643631

R644158
R644158
R644158
R644158
R644158
R644158

R645539
R645539

R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
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Result D.L. Units Extracted Analyzed BySample Details/Parameters 

of

08-1348-0002

Qualifier* Batch

9

L612452-2

L612452-3

SOS 7-36

SOS 11-30

ST/DC on 20-MAR-08 @ 10:00

ST/DC on 20-MAR-08 @ 13:20

Sampled By:

Sampled By:

WATER

WATER

Dissolved Metals

Routine Water: Major Ions, F, Fe & Mn

BTEX, F1 (C6-C10) and F2 (>C10-C16)

Zinc (Zn)
Iron (Fe)-Dissolved
Manganese (Mn)-Dissolved

Carbon,Dissolved Inorganic
Dissolved Organic Carbon
Lithium (Li)-Total
Mercury (Hg)-Total
Naphthenic Acids
Phenols (4AAP)
Strontium (Sr)-Total
Sulphide
Uranium (U)-Total

Chloride (Cl)

Fluoride (F)

Calcium (Ca)
Potassium (K)
Magnesium (Mg)
Sodium (Na)
Sulfate (SO4)

Ion Balance
TDS (Calculated)
Hardness (as CaCO3)
Iron (Fe)-Extractable
Manganese (Mn)-Extractable
Nitrate+Nitrite-N
Nitrate-N
Nitrite-N

pH
Conductivity (EC)
Bicarbonate (HCO3)
Carbonate (CO3)
Hydroxide (OH)
Alkalinity, Total (as CaCO3)

Benzene
Toluene
EthylBenzene
Xylenes

mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

%
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

pH
uS/cm
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L

24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08

26-MAR-08
25-MAR-08
25-MAR-08

24-MAR-08
26-MAR-08
31-MAR-08
31-MAR-08
26-MAR-08
26-MAR-08
31-MAR-08
25-MAR-08
31-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08

25-MAR-08
25-MAR-08
25-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08

22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08

24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08

MSP
BOC
BOC

JIAN
ZOW
MSP
MSP
TOK

BLI/SHC
MSP
BLI

MSP

WYA

WYA

JWU
JWU
JWU
JWU
JWU

JWU
JWU
GUO
GUO
GUO

WYA
WYA
WYA
WYA
WYA
WYA

DDU
DDU
DDU
DDU

0.166
0.153
0.016

150
10

0.13
<0.0002

<1
0.003
0.178
0.011
<0.05

82

0.96

1.5
4.0
0.9
514
327

103
1310

7
0.88
0.04
0.1

<0.1
0.07

8.8
2060
739
19
<5
637

<0.00050
<0.00050
<0.00050
<0.00050

Dissolved Trace Metals

Chloride (Cl)

Fluoride (F)

ICP metals and SO4 for routine water

Ion Balance Calculation

pH, Conductivity and Total Alkalinity

BTEX and F1 (C6-C10)

0.001
0.005
0.001

1
1

0.01
0.0002

1
0.001
0.002
0.002
0.05

1

0.1

0.5
0.5
0.1
1

0.5

0.05
0.01
0.1
0.1
0.05

0.1
0.2
10
10
10
10

0.0005
0.0005
0.0005
0.0005

Matrix:

Matrix:

DLIS

DLIS
DLIS
DLIS
DLIS

R645058
R644377
R644377

R643767
R644910
R646682
R646682
R645028
R645092
R646682
R644403
R646682

R643587

R643631

R643580
R643580
R643580
R643580
R643580

R643772
R643772
R643623
R643623
R643623

R643632
R643626
R643631
R643631
R643631
R643631

R644158
R644158
R644158
R644158
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9

L612452-3 SOS 11-30
ST/DC on 20-MAR-08 @ 13:20Sampled By:
WATER

BTEX, F1 (C6-C10) and F2 (>C10-C16)

Dissolved Metals

Routine Water: Major Ions, F, Fe & Mn

F1(C6-C10)
F1-BTEX

F2 (>C10-C16)
2-Bromobenzotrifluoride

Silver (Ag)
Aluminum (Al)
Boron (B)
Barium (Ba)
Beryllium (Be)
Cadmium (Cd)
Cobalt (Co)
Chromium (Cr)
Copper (Cu)
Molybdenum (Mo)
Nickel (Ni)
Lead (Pb)
Tin (Sn)
Strontium (Sr)
Titanium (Ti)
Thallium (Tl)
Vanadium (V)
Zinc (Zn)
Iron (Fe)-Dissolved
Manganese (Mn)-Dissolved

Carbon,Dissolved Inorganic
Dissolved Organic Carbon
Lithium (Li)-Total
Mercury (Hg)-Total
Naphthenic Acids
Phenols (4AAP)
Strontium (Sr)-Total
Sulphide
Uranium (U)-Total

Chloride (Cl)

Fluoride (F)

Calcium (Ca)
Potassium (K)
Magnesium (Mg)
Sodium (Na)
Sulfate (SO4)

Ion Balance

mg/L
mg/L

mg/L
%

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

%

24-MAR-08
24-MAR-08

26-MAR-08
26-MAR-08

24-MAR-08
24-MAR-08

26-MAR-08
26-MAR-08

26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
26-MAR-08
25-MAR-08
25-MAR-08

24-MAR-08
26-MAR-08
31-MAR-08
31-MAR-08
26-MAR-08
26-MAR-08
31-MAR-08
25-MAR-08
31-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08

25-MAR-08

DDU
DDU

JLD
JLD

MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
MSP
BOC
BOC

JIAN
ZOW
MSP
MSP
TOK

BLI/SHC
MSP
BLI

MSP

WYA

WYA

JWU
JWU
JWU
JWU
JWU

<0.1
<0.1

<0.05
98

<0.005
0.39
1.17
0.037

<0.001
<0.001
<0.002
<0.005
0.002

<0.005
<0.002
<0.005
<0.05
0.082
0.006
<0.05
0.003
0.020
2.59
0.070

114
10

0.15
<0.0002

<1
0.002
0.281
0.044
<0.05

12

0.41

0.5
3.2
0.5
353
267

98.2

BTEX and F1 (C6-C10)

F2 (>C10-C16)

Dissolved Trace Metals

Chloride (Cl)

Fluoride (F)

ICP metals and SO4 for routine water

Ion Balance Calculation

0.1
0.1

0.05
65-146

0.005
0.01
0.05

0.003
0.001
0.001
0.002
0.005
0.001
0.005
0.002
0.005
0.05

0.005
0.001
0.05

0.001
0.001
0.005
0.001

1
1

0.01
0.0002

1
0.001
0.002
0.002
0.05

1

0.05

0.5
0.5
0.1
1

0.5

Matrix:

Surr:

R644158
R644158

R645539
R645539

R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R645058
R644377
R644377

R643767
R644910
R646682
R646682
R645028
R645092
R646682
R644403
R646682

R643587

R643631

R643580
R643580
R643580
R643580
R643580
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L612452-3

L612452-4

L612452-5

SOS 11-30

SOS 750TB

SOS 700FB

ST/DC on 20-MAR-08 @ 13:20

ST/DC on 20-MAR-08 @ 10:00

ST/DC on 20-MAR-08 @ 10:00

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

Routine Water: Major Ions, F, Fe & Mn

BTEX, F1 (C6-C10) and F2 (>C10-C16)

BTEX, F1 (C6-C10) and F2 (>C10-C16)

TDS (Calculated)
Hardness (as CaCO3)
Iron (Fe)-Extractable
Manganese (Mn)-Extractable
Nitrate+Nitrite-N
Nitrate-N
Nitrite-N

pH
Conductivity (EC)
Bicarbonate (HCO3)
Carbonate (CO3)
Hydroxide (OH)
Alkalinity, Total (as CaCO3)

Benzene
Toluene
EthylBenzene
Xylenes
F1(C6-C10)
F1-BTEX

F2 (>C10-C16)
2-Bromobenzotrifluoride

Naphthenic Acids
Phenols (4AAP)

Benzene
Toluene
EthylBenzene
Xylenes
F1(C6-C10)
F1-BTEX

F2 (>C10-C16)
2-Bromobenzotrifluoride

Naphthenic Acids
Phenols (4AAP)

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

pH
uS/cm
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
%

mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
%

mg/L
mg/L

24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08

26-MAR-08
26-MAR-08

24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08

26-MAR-08
26-MAR-08

25-MAR-08
25-MAR-08
26-MAR-08
26-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08

22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08
22-MAR-08

24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08

26-MAR-08
26-MAR-08

26-MAR-08
26-MAR-08

24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08
24-MAR-08

26-MAR-08
26-MAR-08

26-MAR-08
26-MAR-08

JWU
JWU
GUO
GUO
GUO

WYA
WYA
WYA
WYA
WYA
WYA

DDU
DDU
DDU
DDU
DDU
DDU

JLD
JLD

TOK
BLI/SHC

DDU
DDU
DDU
DDU
DDU
DDU

JLD
JLD

TOK
BLI/SHC

933
3

4.29
0.25
0.1

<0.1
0.09

8.6
1490
565
18
<5
494

<0.00050
<0.00050
<0.00050
<0.00050

<0.1
<0.1

<0.05
91

<1
<0.001

<0.00050
<0.00050
<0.00050
<0.00050

<0.1
<0.1

<0.3
119

<1
<0.001

Ion Balance Calculation

pH, Conductivity and Total Alkalinity

BTEX and F1 (C6-C10)

F2 (>C10-C16)

BTEX and F1 (C6-C10)

F2 (>C10-C16)

0.05
0.01
0.1
0.1
0.05

0.1
0.2
5
5
5
5

0.0005
0.0005
0.0005
0.0005

0.1
0.1

0.05
65-146

1
0.001

0.0005
0.0005
0.0005
0.0005

0.1
0.1

0.3
65-146

1
0.001

Matrix:

Matrix:

Matrix:

Surr:

Surr:

RRV

RRV

RWHS
RWHS
RWHS
RWHS

DLIS

R645171
R645171
R643623
R643623
R643623

R643631
R643631
R643631
R643631
R643631
R643631

R644158
R644158
R644158
R644158
R644158
R644158

R645539
R645539

R645028
R645092

R644158
R644158
R644158
R644158
R644158
R644158

R645539
R645539

R645028
R645092
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Result D.L. Units Extracted Analyzed BySample Details/Parameters 

of

08-1348-0002

Qualifier* Batch

9

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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BTX,F1-ED

C-DIS-INORG-ED
C-DIS-ORG-ED

CL-ED

ETL-ROUTINE-ICP-ED

F-ED

F2-ED
FE-DIS-ED

FE-EXT-ROU-ED
HG-TOT-HYD-ED

IONBALANCE-ED

LI-TOT-ED
MET1-DIS-ED

MN-DIS-ED
MN-EXT-ROU-ED
N2N3-ED

NAPHTHENIC-ACID-FM

NO2-ED

NO3-ED

PH/EC/ALK-ED

PHENOLS-4AAP-ED

SR-TOT-ED

Reference Information

BTEX and F1 (C6-C10)

Carbon,Dissolved Inorganic
Dissolved Organic Carbon

Chloride (Cl)

ICP metals and SO4 for routine 
water

Fluoride (F)

F2 (>C10-C16)
Iron (Fe)-Dissolved

Iron (Fe)-Extractable
Mercury (Hg)-Total (CVAA)

Ion Balance Calculation

Lithium (Li)-Total
Dissolved Trace Metals

Manganese (Mn)-Dissolved
Manganese (Mn)-Extractable
Nitrate+Nitrite-N

Naphthenic Acids by FTIR

Nitrite-N

Nitrate-N

pH, Conductivity and Total 
Alkalinity

Phenols (4AAP)

Strontium (Sr)-Total

L612452 CONTD....

8PAGE of

08-1348-0002

L612452-1

L612452-3

DOC - Improper Sample Container Received: Subsamples Taken
DOC - Sample was Filtered and Preserved  at the laboratory
DOC - Improper Sample Container Received: Subsamples Taken
DOC - Sample was Filtered and Preserved  at the laboratory

Qualifiers for Individual Samples Listed:

Sample Number

SOS 14-31

SOS 11-30

Methods Listed (if applicable):

ALS Test Code Test Description

Client ID       Description      

Water

Water
Water

Water

Water

Water

Water
Water

Water
Water

Water

Water
Water

Water
Water
Water

Water

Water

Water

Water

Water

Water

DLIS

RRV

RWHS

Detection Limit Adjusted: Insufficient Sample

Reported Result Verified By Repeat Analysis

Samples Received With Headspace

Sample Parameter Qualifier key listed:

ISCR:ST
SFP
ISCR:ST
SFP

EPA 5030/8015&8260-P&T GC-MS & 
FID
APHA 5310 B-Instrumental
APHA 5310 B-Instrumental

APHA 4500 Cl E-Colorimetry

APHA 3120 B-ICP-OES

APHA 4500 F-C-Electrode

EPA 3510/8000-GC-FID
EPA 200.7

APHA 3120 B-ICP-OES
EPA 6020

APHA 1030E

EPA 6020
EPA 6020

EPA 200.7
APHA 3120 B-ICP-OES
APHA 4500 NO3-H - COLORIMETRY

Naphthenic Acids by 
FTIR,Syncrude,1994

APHA 4500 NO2B-Colorimetry

APHA 4500 NO3H-Colorimetry

APHA 4500-H, 2510, 2320

AB ENV.06537-COLORIMETRIC

EPA 6020

Analytical Method Reference(Based On) 

Qualifier      

Description Qualifier      

EPA 5030

EPA3015

EPA3015

EPA3015

Preparation Method Reference(Based On) Matrix 

9
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SULPHIDE-ED

U-TOT-ED

Reference Information

Sulphide

Uranium (U)-Total

L612452 CONTD....

9PAGE of

08-1348-0002

Water

Water

APHA 4500 -S E-Auto-Colorimetry

EPA 6020

** Laboratory Methods employed follow in-house procedures, which are 
generally based on nationally or internationally accepted methodologies.

EPA3015

GLOSSARY OF REPORT TERMS
Surr - A surrogate is an organic compound that is similar to the target analyte(s) in chemical composition and behavior but not normally 
detected in environmental samples. Prior to sample processing, samples are fortified with one or more surrogate compounds.
The reported surrogate recovery value provides a measure of method efficiency. The Laboratory control limits are determined under 
column heading D.L.
mg/kg (units) - unit of concentration based on mass, parts per million.
mg/L (units) - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
UNLESS OTHERWISE STATED, SAMPLES ARE NOT CORRECTED FOR CLIENT FIELD BLANKS.
Although test results are generated under strict QA/QC protocols, any unsigned test reports, faxes, or emails are considered preliminary.

ALS Laboratory Group has an extensive QA/QC program where all analytical data reported is analyzed using approved referenced 
procedures followed by checks and reviews by senior managers and quality assurance personnel. However, since the results are 
obtained from chemical measurements and thus cannot be guaranteed, ALS Laboratory Group assumes no liability for the use or 
interpretation of the results.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location Laboratory Definition Code Laboratory Location

ED FMALS LABORATORY GROUP - 
EDMONTON, ALBERTA, CANADA

ALS LABORATORY GROUP - FORT 
MCMURRAY, ALBERTA, CANADA

Chain of Custody numbers:

A070210

9
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ALS Laboratory Group Quality Control Report
Page 1 of

Client:

Contact:

GOLDER ASSOCIATES LTD
1000 940 6 AVE SW 
CALGARY  AB  T2P 3T1

DEAN MITCHELL

Report Date: 01-APR-08Workorder: L612452

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BTX,F1-ED

C-DIS-INORG-ED

Water

Water

R644158

R643767

Batch

Batch

DUP

LCS

MB

MS

MS

DUP

LCS

MB

MS

WG743582-3

WG744099-2

WG744099-1

WG743582-1

WG743582-2

WG743577-3

WG743577-2

WG743577-1

WG743577-4

L612174-8

L612342-2

L612342-2

L612452-1

L612452-3

Benzene

EthylBenzene

Toluene

F1(C6-C10)

Xylenes

Benzene

EthylBenzene

Toluene

F1(C6-C10)

Xylenes

Benzene

EthylBenzene

Toluene

F1(C6-C10)

Xylenes

Benzene

EthylBenzene

Toluene

Xylenes

F1(C6-C10)

Carbon,Dissolved Inorganic

Carbon,Dissolved Inorganic

Carbon,Dissolved Inorganic

Carbon,Dissolved Inorganic

<0.00050

<0.00050

<0.00050

<0.1

<0.00050

70

69

70

96

68

<0.00050

<0.00050

<0.00050

<0.1

<0.00050

93

61

77

64

65

166

103

<1

94

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

N/A

N/A

N/A

N/A

N/A

0.69

20

24

32

17

26

6.5

37-114

38-109

38-115

21-187

35-112

26-114

28-107

29-113

28-105

33-158

91-112

80-118

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

mg/L

%

mg/L

%

0.0005

0.0005

0.0005

0.1

0.0005

1

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

<0.00050

<0.00050

<0.00050

<0.1

<0.00050

164

14
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ALS Laboratory Group Quality Control Report
Page 2 ofReport Date: 01-APR-08Workorder: L612452

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C-DIS-ORG-ED

CL-ED

ETL-ROUTINE-ICP-ED

Water

Water

Water

R644910

R643587

R643580

Batch

Batch

Batch

LCS

LCS

MB

DUP

DUP

DUP

LCS

LCS

MB

MS

MS

MS

CRM

DUP

WG744823-1

WG744823-4

WG744823-2

WG743309-4

WG743309-6

WG743309-8

WG743309-2

WG743309-3

WG743309-1

WG743309-5

WG743309-7

WG743309-9

WG743357-3

WG743357-4

L612020-2

L612334-3

L612346-1

L612020-2

L612334-3

L612346-1

ION-915_WATER

L612093-5

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Calcium (Ca)

Magnesium (Mg)

Sulfate (SO4)

Calcium (Ca)

Magnesium (Mg)

Potassium (K)

Sodium (Na)

95

121

<1

2

9

<1

108

103

<1

109

110

101

110

109

108

110

40.0

4.5

25

26-MAR-08

26-MAR-08

26-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

0

0

N/A

0.63

0.54

0.1

0.34

4

4

6.5

14

10

2

10

88-108

63-138

94-109

93-113

87-117

87-117

87-117

96-116

91-113

87-118

%

%

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

1

1

J

J

RPD-NA

J

2

9

<1

N/A

N/A

N/A

N/A

14
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ALS Laboratory Group Quality Control Report
Page 3 ofReport Date: 01-APR-08Workorder: L612452

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ETL-ROUTINE-ICP-ED

F-ED

F2-ED

Water

Water

Water

R643580

R643631

Batch

Batch

DUP

LCS

MB

MS

MS

DUP

LCS

MB

WG743357-4

WG743357-2

WG743357-1

WG743357-5

WG743357-7

WG743345-5

WG743345-4

WG743345-1

L612093-5

L612093-5

L612346-1

L612452-3

Sulfate (SO4)

Calcium (Ca)

Magnesium (Mg)

Potassium (K)

Sodium (Na)

Calcium (Ca)

Magnesium (Mg)

Potassium (K)

Sodium (Na)

Sulfate (SO4)

Calcium (Ca)

Magnesium (Mg)

Potassium (K)

Sodium (Na)

Sulfate (SO4)

Calcium (Ca)

Magnesium (Mg)

Potassium (K)

Sodium (Na)

Sulfate (SO4)

Fluoride (F)

Fluoride (F)

Fluoride (F)

22.8

96

98

98

100

<0.5

<0.1

<0.5

<1

<0.5

101

100

94

94

88

113

113

108

111

91

0.40

110

<0.05

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

0.88

0.01

10

0.2

86-106

88-108

86-106

86-106

88-116

91-117

83-115

81-116

82-111

88-116

91-117

83-115

81-116

82-111

89-114

mg/L

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

mg/L

%

mg/L

2.5

0.5

2.5

5

2.5

0.05

J

22.6

0.41

14
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ALS Laboratory Group Quality Control Report
Page 4 ofReport Date: 01-APR-08Workorder: L612452

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F2-ED

FE-DIS-ED

FE-EXT-ROU-ED

Water

Water

Water

R645539

R644377

R643772

R644082

R645171

Batch

Batch

Batch

Batch

Batch

LCS

MB

CRM

DUP

MB

MS

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

WG745537-2

WG745537-1

WG744163-2

WG744163-3

WG744163-1

WG744163-4

WG743377-2

WG743377-1

WG743761-3

WG743761-2

WG743761-1

WG743761-4

WG744824-3

WG744824-2

WG744824-1

WG744824-4

EU-H-2_OPTWATER

L611865-7

L611865-7

L611805-1

L611805-1

L612452-3

L612452-3

F2 (>C10-C16)

F2 (>C10-C16)

Iron (Fe)-Dissolved

Iron (Fe)-Dissolved

Iron (Fe)-Dissolved

Iron (Fe)-Dissolved

Iron (Fe)-Extractable

Iron (Fe)-Extractable

Iron (Fe)-Extractable

Iron (Fe)-Extractable

Iron (Fe)-Extractable

Iron (Fe)-Extractable

Iron (Fe)-Extractable

Iron (Fe)-Extractable

Iron (Fe)-Extractable

102

<0.05

97

7.37

<0.005

101

101

<0.05

<0.05

100

<0.05

102

4.35

99

<0.05

26-MAR-08

26-MAR-08

25-MAR-08

25-MAR-08

25-MAR-08

25-MAR-08

22-MAR-08

22-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

0.48

N/A

1.5

26

9.8

9.8

38-152

63-138

63-138

91-111

91-111

93-112

91-111

%

mg/L

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

0.05

0.005

0.25

0.25

0.25

RPD-NA

7.40

<0.05

4.29

14
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ALS Laboratory Group Quality Control Report
Page 5 ofReport Date: 01-APR-08Workorder: L612452

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

FE-EXT-ROU-ED

HG-TOT-HYD-ED

LI-TOT-ED

MET1-DIS-ED

Water

Water

Water

Water

R645171

R646682

R646682

R645058

Batch

Batch

Batch

Batch

MS

MB

MB

CRM

DUP

WG744824-4

WG746875-1

WG746875-1

WG744636-2

WG744636-3

L612452-3

1643E_WATER

L612334-5

Iron (Fe)-Extractable

Mercury (Hg)-Total

Lithium (Li)-Total

Aluminum (Al)

Barium (Ba)

Beryllium (Be)

Boron (B)

Cadmium (Cd)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Lead (Pb)

Molybdenum (Mo)

Nickel (Ni)

Strontium (Sr)

Thallium (Tl)

Vanadium (V)

Zinc (Zn)

Aluminum (Al)

Barium (Ba)

Beryllium (Be)

103

<0.0002

<0.01

105

93

93

95

101

103

100

101

100

102

99

100

103

99

102

<0.01

0.147

<0.001

26-MAR-08

31-MAR-08

31-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

N/A

1.6

N/A

14

9.8

10

93-112

85-125

88-109

74-116

80-116

93-112

83-118

90-110

89-112

89-114

91-112

88-110

87-109

79-126

89-112

84-129

%

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

0.001

0.05

RPD-NA

RPD-NA

<0.01

0.149

<0.001

14
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ALS Laboratory Group Quality Control Report
Page 6 ofReport Date: 01-APR-08Workorder: L612452

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET1-DIS-ED Water

R645058Batch
DUP

DUP

WG744636-3

WG744636-5

L612334-5

L612452-2

Boron (B)

Cadmium (Cd)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Lead (Pb)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Silver (Ag)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Vanadium (V)

Zinc (Zn)

Aluminum (Al)

Barium (Ba)

Beryllium (Be)

Boron (B)

Cadmium (Cd)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Lead (Pb)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Silver (Ag)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

0.45

<0.001

<0.005

<0.002

0.002

<0.005

<0.005

0.016

<0.1

<0.005

1.33

<0.05

<0.05

0.001

<0.001

0.011

0.10

0.025

<0.001

2.76

<0.001

<0.005

<0.002

0.007

<0.005

<0.005

0.003

1.3

<0.005

0.128

<0.05

<0.05

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

0.01

N/A

N/A

N/A

0.000

N/A

N/A

0.000

N/A

N/A

0.074

N/A

N/A

0.000

N/A

0.002

5.4

0.000

N/A

1.2

N/A

N/A

N/A

0.000

N/A

N/A

0.000

2.8

N/A

3.8

N/A

N/A

0.2

12

16

6.7

0.004

10

9.7

0.008

10

26

6.5

11

10

0.004

23

0.004

14

0.012

10

10

12

16

6.7

0.004

10

9.7

0.008

10

26

6.5

11

10

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

J

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

J

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

0.45

<0.001

<0.005

<0.002

0.002

<0.005

<0.005

0.016

<0.1

<0.005

1.33

<0.05

<0.05

0.002

<0.001

0.009

0.11

0.025

<0.001

2.73

<0.001

<0.005

<0.002

0.007

<0.005

<0.005

0.003

1.4

<0.005

0.133

<0.05

<0.05

14
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ALS Laboratory Group Quality Control Report
Page 7 ofReport Date: 01-APR-08Workorder: L612452

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET1-DIS-ED Water

R645058Batch
DUP

MB

MS

WG744636-5

WG744636-1

WG744636-4

L612452-2

L612334-5

Titanium (Ti)

Vanadium (V)

Zinc (Zn)

Aluminum (Al)

Barium (Ba)

Beryllium (Be)

Boron (B)

Cadmium (Cd)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Lead (Pb)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Silver (Ag)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Vanadium (V)

Zinc (Zn)

Aluminum (Al)

Barium (Ba)

Beryllium (Be)

Boron (B)

Cadmium (Cd)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Lead (Pb)

0.005

0.001

0.156

<0.01

<0.003

<0.001

<0.05

<0.001

<0.005

<0.002

<0.001

<0.005

<0.005

<0.002

<0.1

<0.005

<0.005

<0.05

<0.05

<0.001

<0.001

0.004

105

103

109

99

104

96

99

98

103

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

0.000

0.000

5.7

0.004

0.004

14

79-120

78-116

76-125

75-121

86-112

80-113

86-113

88-108

86-116

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

0.05

0.015

0.005

0.25

0.005

0.025

0.01

0.005

0.025

0.025

0.01

0.5

0.025

0.025

0.25

0.25

0.005

0.005

0.005

J

J

0.005

0.001

0.166

14
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ALS Laboratory Group Quality Control Report
Page 8 ofReport Date: 01-APR-08Workorder: L612452

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET1-DIS-ED

MN-DIS-ED

Water

Water

R645058Batch
MS

MS

WG744636-4

WG744636-6

L612334-5

L612452-2

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

Silver (Ag)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Vanadium (V)

Zinc (Zn)

Aluminum (Al)

Barium (Ba)

Beryllium (Be)

Boron (B)

Cadmium (Cd)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Lead (Pb)

Molybdenum (Mo)

Nickel (Ni)

Silver (Ag)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Vanadium (V)

Zinc (Zn)

106

99

104

83

124

105

110

102

99

91

108

108

111

145

105

102

105

102

104

109

104

70

109

104

111

107

104

103

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

81-116

86-110

81-119

22-143

73-121

84-118

91-118

85-118

86-115

74-125

79-120

78-116

76-125

75-121

86-112

80-113

86-113

88-108

86-116

81-116

86-110

22-143

73-121

84-118

91-118

85-118

86-115

74-125

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

E

E

14
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ALS Laboratory Group Quality Control Report
Page 9 ofReport Date: 01-APR-08Workorder: L612452

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MN-DIS-ED

MN-EXT-ROU-ED

N2N3-ED

Water

Water

Water

R644377

R643772

R644082

R645171

R643623

Batch

Batch

Batch

Batch

Batch

CRM

DUP

MB

MS

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

DUP

WG744163-2

WG744163-3

WG744163-1

WG744163-4

WG743377-2

WG743377-1

WG743761-3

WG743761-2

WG743761-1

WG743761-4

WG744824-3

WG744824-2

WG744824-1

WG744824-4

WG743318-10

WG743318-4

EU-H-2_OPTWATER

L611865-7

L611865-7

L611805-1

L611805-1

L612452-3

L612452-3

L612452-3

L612056-10

Manganese (Mn)-Dissolved

Manganese (Mn)-Dissolved

Manganese (Mn)-Dissolved

Manganese (Mn)-Dissolved

Manganese (Mn)-Extractable

Manganese (Mn)-Extractable

Manganese (Mn)-Extractable

Manganese (Mn)-Extractable

Manganese (Mn)-Extractable

Manganese (Mn)-Extractable

Manganese (Mn)-Extractable

Manganese (Mn)-Extractable

Manganese (Mn)-Extractable

Manganese (Mn)-Extractable

Nitrate+Nitrite-N

98

2.04

<0.001

95

101

<0.01

<0.01

104

<0.01

93

0.25

98

<0.01

102

0.1

25-MAR-08

25-MAR-08

25-MAR-08

25-MAR-08

22-MAR-08

22-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

24-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

22-MAR-08

0.41

N/A

1.3

0.0

26

10

10

0.4

63-138

63-138

92-108

92-108

82-112

92-108

82-112

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

0.001

0.05

0.05

0.05

RPD-NA

J

2.05

<0.01

0.25

0.1

14
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ALS Laboratory Group Quality Control Report
Page 10 ofReport Date: 01-APR-08Workorder: L612452

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

N2N3-ED

NAPHTHENIC-ACID-FM

NO2-ED

Water

Water

Water

R643623

R645028

R643623

Batch

Batch

Batch

DUP

DUP

DUP

LCS

MB

MS

MS

MS

MS

DUP

LCS

MB

MS

DUP

DUP

DUP

DUP

WG743318-4

WG743318-6

WG743318-8

WG743318-3

WG743318-2

WG743318-11

WG743318-5

WG743318-7

WG743318-9

WG744953-3

WG744953-4

WG744953-1

WG744953-2

WG743318-10

WG743318-4

WG743318-6

WG743318-8

L612056-10

L612093-1

L612112-6

L612465-5

L612056-10

L612093-1

L612112-6

L611872-2

L611872-1

L612452-3

L612056-10

L612093-1

L612112-6

Nitrate+Nitrite-N

Nitrate+Nitrite-N

Nitrate+Nitrite-N

Nitrate+Nitrite-N

Nitrate+Nitrite-N

Nitrate+Nitrite-N

Nitrate+Nitrite-N

Nitrate+Nitrite-N

Nitrate+Nitrite-N

Naphthenic Acids

Naphthenic Acids

Naphthenic Acids

Naphthenic Acids

Nitrite-N

Nitrite-N

Nitrite-N

<0.1

0.3

<0.1

100

<0.1

96

103

97

102

<1

97

<1

111

0.08

<0.05

<0.05

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

N/A

0.0

N/A

N/A

0.00

N/A

N/A

6.9

0.4

6.9

33

0.2

6.5

6.5

87-113

84-118

84-118

84-118

84-118

55-145

55-145

mg/L

mg/L

mg/L

%

mg/L

%

%

%

%

mg/L

%

mg/L

%

mg/L

mg/L

mg/L

0.1

1

RPD-NA

J

RPD-NA

RPD-NA

J

RPD-NA

RPD-NA

<0.1

0.3

<0.1

<1

0.09

<0.05

<0.05

14
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ALS Laboratory Group Quality Control Report
Page 11 ofReport Date: 01-APR-08Workorder: L612452

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-ED

PH/EC/ALK-ED

Water

Water

R643623

R643626

Batch

Batch

DUP

LCS

MB

MS

MS

MS

MS

DUP

LCS

LCS

LCS

MB

WG743318-8

WG743318-3

WG743318-2

WG743318-11

WG743318-5

WG743318-7

WG743318-9

WG743344-5

WG743344-2

WG743344-3

WG743344-4

WG743344-1

L612112-6

L612465-5

L612056-10

L612093-1

L612112-6

L612346-1

Nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

Nitrite-N

Alkalinity, Total (as CaCO3)

Bicarbonate (HCO3)

Carbonate (CO3)

Conductivity (EC)

Hydroxide (OH)

pH

Conductivity (EC)

pH

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Bicarbonate (HCO3)

Carbonate (CO3)

Hydroxide (OH)

<0.05

104

<0.05

108

107

105

104

<5

<5

<5

0.4

<5

5.4

99

7.0

96

<5

<5

<5

<5

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

N/A

N/A

N/A

N/A

0.1

N/A

0.1

6.5

6.5

26

26

10

26

0.2

94-114

88-113

88-113

88-113

88-113

94-106

6.9-7.1

90-110

mg/L

%

mg/L

%

%

%

%

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

%

pH

%

mg/L

mg/L

mg/L

mg/L

0.05

5

5

5

5

RPD-NA

RPD-NA

RPD-NA

RPD-NA

J

RPD-NA

J

<0.05

<5

<5

<5

0.4

<5

5.5

14
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ALS Laboratory Group Quality Control Report
Page 12 ofReport Date: 01-APR-08Workorder: L612452

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PH/EC/ALK-ED

PHENOLS-4AAP-ED

Water

Water

R643631

R643632

R645092

Batch

Batch

Batch

DUP

LCS

LCS

LCS

MB

LCS

LCS

LCS

DUP

DUP

DUP

DUP

LCS

WG743345-5

WG743345-2

WG743345-3

WG743345-4

WG743345-1

WG743409-1

WG743409-2

WG743409-3

WG744548-3

WG744548-4

WG744548-6

WG744548-7

WG744548-2

L612452-3

L611442-9

L612050-4

L612789-1

L612814-1

Alkalinity, Total (as CaCO3)

Bicarbonate (HCO3)

Carbonate (CO3)

Conductivity (EC)

Hydroxide (OH)

pH

Conductivity (EC)

pH

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Bicarbonate (HCO3)

Carbonate (CO3)

Hydroxide (OH)

pH

pH

pH

Phenols (4AAP)

Phenols (4AAP)

Phenols (4AAP)

Phenols (4AAP)

489

540

28

1500

<5

8.6

98

6.9

102

<5

<5

<5

<5

4.0

7.0

10.0

0.017

<0.001

0.034

<0.001

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

22-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

26-MAR-08

0.83

4.6

10

0.21

N/A

0.0

2.9

N/A

0.59

N/A

6.5

26

20

7.1

26

0.2

9.8

9.8

9.8

9.8

94-106

6.9-7.1

90-110

3.9-4.1

6.9-7.1

9.9-10.1

mg/L

mg/L

mg/L

uS/cm

mg/L

pH

%

pH

%

mg/L

mg/L

mg/L

mg/L

pH

pH

pH

mg/L

mg/L

mg/L

mg/L

5

5

5

5

J

RPD-NA

J

RPD-NA

RPD-NA

494

565

18

1490

<5

8.6

0.018

<0.001

0.034

<0.001

14
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ALS Laboratory Group Quality Control Report
Page 13 ofReport Date: 01-APR-08Workorder: L612452

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PHENOLS-4AAP-ED

SR-TOT-ED

SULPHIDE-ED

U-TOT-ED

Water

Water

Water

Water

R645092

R646682

R644403

R646682

Batch

Batch

Batch

Batch

LCS

MB

MS

MB

DUP

LCS

LCS

MB

MS

MB

WG744548-2

WG744548-1

WG744548-5

WG746875-1

WG744012-4

WG744012-2

WG744012-3

WG744012-1

WG744012-5

WG746875-1

L612050-4

L612814-1

L612814-1

Phenols (4AAP)

Phenols (4AAP)

Phenols (4AAP)

Strontium (Sr)-Total

Sulphide

Sulphide

Sulphide

Sulphide

Sulphide

Uranium (U)-Total

100

<0.001

96

0.002

<0.002

84

81

<0.002

88

<0.05

26-MAR-08

26-MAR-08

26-MAR-08

31-MAR-08

25-MAR-08

25-MAR-08

25-MAR-08

25-MAR-08

25-MAR-08

31-MAR-08

N/A 16

85-115

76-124

63-116

70-119

42-140

%

mg/L

%

mg/L

mg/L

%

%

mg/L

%

mg/L

0.001

0.01

0.002

0.25

RPD-NA<0.002

14
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ALS Laboratory Group Quality Control Report
Page 14 ofReport Date: 01-APR-08Workorder: L612452

Sample Parameter Qualifier Definitions:

Description Qualifier      

E

J

RPD-NA

Matrix Spike recovery outside ALS DQO due to analyte background in sample.

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    99% Confidence Interval (Laboratory Control Limits)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

14
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