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August 30, 2007 
 
 
Kate Spencer 
Environmental Impact Assessment Coordinator 
Northern Region, Alberta Environment 
#111 Twin Atria Building 4999 - 98th Avenue 
Edmonton, Alberta T6B 2X3 
 
 
Dear Ms. Spencer: 
 
 
Re: Deer Creek Energy Limited (DCEL) Joslyn North Mine Project  
       Energy Utilities Board (EUB) Application No. 1445535 
       Alberta Environment EPEA Application No. 001-22804 
                                       Water Act File No. 00228047 
       Additional Information 
 
 
Deer Creek Energy Limited (DCEL) has given further consideration to matters related to 
groundwater management and monitoring and reclamation associated with the Joslyn North Mine 
Project.  To that end two Additional Information briefs have been prepared and are provided to 
support the Joslyn North Mine Project Application and EIA.  If you have any questions I can be 
reached at 403-536-3567. 
 
 
 
Yours sincerely, 

 
Geoff Chow  
Manager Regulatory Affairs 
 
 
cc:  Kate Parsons EUB 
      Lisa Schaldemose Fort McKay IRC 
      Melody Lepine Mikisew Cree First Nation IRC 
      Blair Whenham Athabasca Chipeywan First Nation IRC 
      Simon Dyer  Oil Sands Environmental Coalition 
      Herb Longworth Canadian Natural Resources Limited 
      Ray Reipas       DCEL 
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Joslyn North Mine Project  
Additional Information 
Groundwater Management and Monitoring 
 
 
Information about Joslyn North Mine Project groundwater management and monitoring was 
submitted in the Supplemental Information in mid June, 2007.  It can be found in several 
locations in the submission, including: 
 
Volume 1  
    
   Executive Summary   p.i 
   1.1   Project Update Purpose     p.1-2 
   2.6   Hydrogeology   p.2-26 – 2-29 
   8.4   Groundwater Management  p.8-7 – 8-11 
  11.2.2 Inflow and Outflows  p.11-7 – 11-9 
             Basal Aquifer Water 

11.3 Potential Steady-State p. 11-11- 11-16 
  Groundwater Seepage 
13.4 Groundwater (Environmental p. 13-64 -13-68 
 Assessment)   

  Appendix A Joslyn Lease Hydrogeological Program 
 
Volume 2 
  
   EUB SIR Responses  
   4.2 Responses 42 – 49  p. 65 – 77  
        
   Alberta Environment SIR Responses 
     Water  
         Response 151   p. 159 
         Response 152   p. 160 
      Groundwater Quantity 
         Response 159-161  p.  166 – 167 
      Groundwater Quality 
         Response 162 - 164   p. 168 – 176 
      Groundwater/Surface Water 
       Interaction 
         Response 189 – 192   p. 245 – 246 
       Basal Water Sands Disposal 
         Response 193- 194   p. 240 – 250 
       EPEA/Water Act 
         Response 222    p. 309 - 310 
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Much of the history of the development of the understanding of hydrogeological characteristics of 
the Joslyn Lease is described in Appendix A, the Joslyn Lease Hydrogeological Program.  The 
data acquired during the Program is based on 1100 coreholes, 600 overburden holes (auger) and 
1400 Dutch auger locations (probes). Appendix A, as well as Section 2.6 Hydrogeology of 
Volume 1 allude to the an hydrogeological interpretations based on information collected up to 
the completion of the 2007 winter well installation and monitoring program and groundwater 
modelling.  One of the key interpretations is that the estimated production of basal water from 
basal water depressurization will be relatively low, approximately 400 m3/day. 
 
The interpretations are the basis for the plans described in Section 8.4 Groundwater Management 
of Volume 1. As there is relatively low basal water that requires management there are more 
potential management options.  Two options discussed in Section 8.4 include injection of the 
basal water to the basal aquifer zone in the southwest part of the Joslyn Lease and the use of spent 
SAGD steam chambers.  Ongoing work through the 2007 and 2008 will identify the feasibility of 
sequencing the injection option with the use of the spent SAGD chambers.  Backup development 
of treatment and use options will also be assessed.  
 
More detailed plans for basal water management will continue to be developed based on 
additional field investigation as well as modeling. Based on the relatively low volume of expected 
produced basal water, the conceptual management plan proposed thus far, and the ongoing 
development of basal water management plans, DCEL intends to submit to the EUB and Alberta 
a detailed basal water management plan one year prior to commencement of basal 
depressurization operations.  The groundwater monitoring plan proposed for the Joslyn North 
Mine Project will be submitted one year after receipt of the anticipated AEPEA Approval. As 
required, the groundwater monitoring plan will be refined to include monitoring associated with 
the basal water management activities. 
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Joslyn North Mine Project  
Additional Information 
Reclamation  
 
It is the understanding of DCEL that Alberta Environment and Alberta Sustainable Development 
have progressed their reclamation policies for oil sands mining projects and this is manifested in 
some of the conditions that have been included in recent Alberta Environmental Protection and 
Enhancement Act Approvals.  The two main areas of policy change are related to soil salvage and 
soil replacement.  Consideration has been given to the potential effect of the conditions if they 
were to be applied to the Joslyn North Mine Project in terms of the EIA predictions and 
Supplemental Information – Project Update, Section 13, Environmental Assessment and 
reclamation plans. 
 
Effect of New AEPEA Approval Reclamation Conditions on EIA Predictions 
 
Table 1 attached provides, by discipline, the potential effect of the conditions on the predictions 
made in the environmental assessments.  For the most part there are only minor effects on the 
predictions, mainly to terrestrial and air-related assessment disciplines. There may be additional 
effects to air-related resources as the conditions would require additional use of earth-moving 
equipment.  Sub-soil texture could improve reclamation although larger stockpile areas will 
increase the project footprint. 
 
Effect of New AEPEA Approval Reclamation Conditions on Reclamation 
 
DCEL considers the reclamation plans presented in the Supplemental Information – Project 
Update to appropriately address the reclamation objective of replacement of an equivalent land 
capability.  Many of the requirements of the recently issued AEPEA reclamation conditions are 
incorporated in the Joslyn North Mine Project reclamation plans.  The presented plans do include 
a maximized salvage and high use of upland soils in the reclaimed landscape. As well the plans 
also included placing a minimum of 1 m. of tailings sand or overburden over unsuitable material 
such as lean oil sands, reject materials and Clearwater overburden prior to the application of 
coversoil. DCEL, when preparing the detailed C&R plan pursuant to the anticipated AEPEA 
approval, will include plans to identify selected areas for subsoil salvage and replacement. 
Preliminary assessment of the subsoil on the project footprint indicates that a large portion may 
be of poor quality due to a high clay content. 
 
The reclamation plans included in the Project Update include an estimated  replacement of 1400 
ha of Class 2 lands.  Approximately 5187 ha of the reclaimed soil landscapes in the LSA were 
predicted to have a land capability of Class 2 and 3 compared with pre-disturbance conditions of 
approximately 2921 ha (Section 13.10 of the Project Update). To manage some of the concerns 
about uncertainty of reclamation productivity DCEL plans to assess and if technically feasible 
include in the detailed reclamation plan, salvage and replacement of an adequate amount of the 
subsoil to increase the current amount of Class 2 capability lands.  This will necessarily consider 
an appropriate balance of other classes, end land uses, biodiversity and traditional land use. 
 
DCEL is a member of the Cumulative Environmental Management Association Reclamation 
Working Group and intends to have a more active participation in the Soils and Vegetation Sub-
group.  DCEL is also an active participant in the CONRAD Environmental and Reclamation 
Research Group.  There are many ongoing research programs managed by the group on 
reclamation techniques, including soil capping.  As the results of the research are duly 
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considered, they may be used to recommend modification to reclamation procedures and as 
appropriate request variance from AEPEA approval conditions.  
 
Some of the new reclamation conditions would require additional earthworks and hauling  
resulting in additional costs. 
 
 
Table 1 Assessment of Effect of Recent AEPEA Reclamation Conditions on 

Joslyn North Mine Project Environmental Assessment 

Discipline Reclamation Conditions Effect 

Air • use of upland soil • Additional salvage of upland soil may 
require more equipment to conduct the soil 
salvage, which may result in a minor 
increase in vehicle emissions.   

• improve sub-soil quality/texture • May require more equipment to conduct the 
subsoil salvage, which may result in a minor 
increase in vehicle emissions.   

C&R  • use of upland soil • Already in the plan, no change. 

• improve sub-soil quality/texture • Improvements in the sub-soil texture could 
improve the reclamation results. 

• DCEL had committed to ensure there was 
one metre of suitable material (good, fair, 
poor) over all unsuitable overburden. 

• DCEL co-disposal of filtered tailings with 
the overburden material may result in 
improved texture of overburden materials, 
thus achieving the desired result of 
improved texture of sub-soil materials. 

Fisheries  • use of upland soil • No change. 

• improve sub-soil quality/texture • No change. 

Groundwater  • use of upland soil • No change. 

• improve sub-soil quality/texture • No change. 

Historical Resources  • use of upland soil • No change. 

• improve sub-soil quality/texture • No change. 

Human Health  • use of upland soil • No change. 

• improve sub-soil quality/texture • No change. 
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Discipline Reclamation Conditions Effect 

Hydrology  • use of upland soil • No change. 

• improve sub-soil quality/texture • No change. 

Noise  • use of upland soil • Additional salvage of upland soil may 
require more equipment resulting in minor 
increase in noise. 

• improve sub-soil quality/texture • More equipment may result in minor 
increase in noise. 

Socio-Economic  • use of upland soil • No change. 

• improve sub-soil quality/texture • No change. 

Soil  • use of upland soil • Already planned for, no change. 

• improve sub-soil quality/texture • Improvements in the sub-soil texture could 
improve the reclamation results. 

• Segregation and separate stockpiles for 
different sub-soils will likely result in larger 
storage areas being required, thus a larger 
project footprint. 

• May be difficult to separate soil from sub-
soil during the winter months due to 
extreme operating conditions in the region. 

Surface Water  • use of upland soil • No change. 

• improve sub-soil quality/texture • No change. 

TEK and TLU  • use of upland soil • DCEL planned to use some of the poor 
quality “sandy” soils from the jackpine 
stands, which will improve the opportunity 
for traditional vegetation to establish. 

• The new reclamation conditions will result 
in no change. 

• improve sub-soil quality/texture • No change. 
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Discipline Reclamation Conditions Effect 

Vegetation & Wetlands  • use of upland soil • No change. 

• improve sub-soil quality/texture • Segregation and separate stockpiles for 
different sub-soils will likely result in larger 
storage areas being required, thus a larger 
project footprint and potential attendant 
effects. 

• Not likely to result in any change to the 
assessment, but may improve the confidence 
in the predictions.  

Wildlife  • use of upland soil • No change. 

• improve sub-soil quality/texture • Segregation and separate stockpiles for 
different sub-soils will likely result in larger 
storage areas being required, thus a larger 
project footprint and potential attendant 
effects. 

•  

• Not likely to result in any change to the 
assessment, but may improve the confidence 
in the predictions. 

Biodiversity  • use of upland soil • No change. 

• improve sub-soil quality/texture • Segregation and separate stockpiles for 
different sub-soils will likely result in larger 
storage areas being required, thus a larger 
project footprint. 

• Not likely to result in any change to the 
assessment, but may improve the confidence 
in the predictions and potential attendant 
effects. 

GHG  • use of upland soil • Additional salvage of upland soil may 
require a minor increase in equipment 
increasing emissions slightly. 

• improve sub-soil quality/texture • Minor increase in equipment may increase 
emissions slightly. 
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