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Alberta Energy and Utilities Board 
640 - 5th Avenue SW 
Calgary, Alberta 
TIP 3G4 

Attention: Andrea Larson 

Dear Sirs: 

18 April 1997 

Subject: Aurora Mine Application# 960552 

Since the Aurora Mine Application was filed in June of 1996, Syncrude has continued 
with work to fme tune and defme the project for implementation in the event that 
approvals are granted. Consultation with the staff of the BUB and Alberta 
Environmental Protection as well as other parties with an interest in the Aurora Mine 
Project has been an integral ;art of this process. At the pre-hearing meeting held in 
Fort McMurray on Apri12n, 1997, Syncrude indicated it would summarize and 
consolidate the changes made to the Application as initially identified in Syncrude's 
filings of additional information on October 30th, 1996, March 3rd, 1997, and March 
17th, 1997. 

In addition, the Board staff had requested further detail on the Aurora South Mine 
relating to: 

Design criteria for the south tailings disposal site, 

Economic ore criteria used for Aurora South, 

The impact on oil sands resources of the revised location for overburden, 
tailings and process facilities to accommodate Shell's ability to develop Lease 
13, and 

The sequence of mining and pit back-fill. 

The "Project Update" and "Additional Resource Conservation Information for Aurora 
South" are attached to this letter. 

Syncrude Canada Ltd. 
P.O. Bag 4009 
Fort McMurray, Alberta. Canada T9H 3L 1 
Tel: (403) 790-5911 Recycled paper 



We note the Board's interest, as referenced in its April 15th report, in addressing 
"regional development" of the oil sands leases in the area. Syncrude recognizes the 
importance of efficient and responsible development and is committed to constructively 
assisting the Board and others in promoting this objective. 

Syncrude also wishes to confirm its intention to continue its dialogue with all 
stakeholders over the next several weeks. We will provide the Board with further 
information in relation to regional development as well as a further update on our 
ongoing discussions with interested parties as it becomes available. 

Yours truly, 

A. W. Hyndman, P. Eng. 

c.c. Alberta Environmental Protection, Attention: Mr. L. Brocke 
Interested Parties 
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PROJECT UPDATE 

Surface Mining, Extraction Technology and Process Energy Supply 

The technology selection for surface mining and extraction remains as outlined in the 
application. When the Application was filed, Syncrude indicated that further 
experimental work was required to confirm confidence in the Low Energy Extraction 
process and in the transport of froth from the Aurora Mine to the Mildred Lake site. 

Syncrude can now confirm its intention to proceed with this technology selection for the 
project based on additional work. Consequently the process and utilities scheme for the 
project remain as outlined in the application. 

Location of Surface Facilities and Mine Pit Limits 

A number of changes have been made to the location of facilities to accommodate the 
interests of adjacent leaseholders or to reduce impacts on the environment and on 
historical resources. Syncrude has also committed to a number of future activities to 
facilitate orderly development. 

The specific modifications to the Application resulting from the process of information 
exchange and dialogue over the past several months are summarized in the following. 
Figure 1 attached reflects the location of facilities with these adjustments. Syncrude 
requests that its approval be based upon the scheme outlined in the application including 
all of the following adjustments and commitments. 

• The road and utility corridor routing to the North Mine was altered to avoid an 
historic resource interest area and to accommodate Shell Lease 13 Mining. 

• Natural gas and diesel pipe lines will be directionally drilled through the 
limestone in the Athabasca River bed to minimize the use of the Peter 
Lougheed Bridge. 

• The south limit of the North Mine tailings site was modified to avoid loss of 
oil sand reserve. The area was replaced by extending the north limit. 

• The pond design for both the North and south ponds was modified from a 
partitioned pond to a contoured basin design. 

• A number of other North Mine facilities have been relocated to avoid potential 
constraints on development of Lease 13, such as; 
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The post closure drainage channel from the centre pit to the west 
pit location has been relocated to Lease 12. 

The west polishing pond has been eliminated. 

A temporary reclamation stockpile has been removed from Lease 
13. 

In addition, while the east polishing pond will continue to be used, 
Syncrude has committed to its relocation upon one year's notice 
from Shell and subject to Board approval, as necessary for 
development on Lease 13. 

• Tailings, overburden and process facilities for Aurora South have been shifted 
from Lease 13 to Lease 31 to facilitate development of Lease 13. 

• Similarly, the access road and utility corridor to Lease 31 has been relocated 
to the south edge of lease 13 to avoid impacts on Lease 13 mining. 

• The polishing pond for the South Mine drainage originally located on Lease 
13 has also been removed. 

Syncrude Canada Ltd 
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ADDITIONAL RESOURCE CONSERVATION INFORMATION FOR 
AURORA SOUTH 

Syncrude Criteria For Building On Clearwater Formation 

The March 3rd, 1997 Supplemental Response indicated an Alternative site for the Aurora 
South Tailings Disposal Area. This Tailings site is located directly south ofthe Aurora 
Mining area on Lease #31. This area is underlain with the Clearwater Formation (Kc ), 
which ranges from 5 to 30 meters with thickness increasing generally from the northwest 
to the southeast. This Clearwater is the same geologic member as is found on Leases 17 
and22. 

Measurements and experience gained from operations on Leases 17 and 22 provide 
confidence for construction on this material using the following criteria: 

Geotechnical Properties: 

Construction Practices: 

peak friction angles 
residual friction angles 

Dyke slopes 
Annual rise 
Construction height 

12-25 degrees 
6-8 degrees 

from 10:1 to 20:1 
6mto lOrn 
60 to 75 m. 

Syncrude has demonstrated that it can construct on different thickness and members of 
the Clearwater with both the Mildred Lake Tailings Basin and the South West Storage 
Site. Structures of equivalent properties to the Aurora South Tailings Basin have been 
successfully constructed in these areas. 

The preliminary Aurora South Tailings Dykes for the Alternative site incorporate 17:1 
slopes and an annual rise of less than 6 meters. Based on the experience of the Mildred 
Lake Mine area, Syncrude feels confident that it can safely construct its proposed Aurora 
South Tailings Basin on this material. 

Further refinements will occur during the detailed design of the project. Syncrude will 
review parameters and design with other external experts and an external panel (the 
Geotechnical Review Board). This review is consistent with our current practices. 

Economic Criteria for Establishing Mineable areas on Aurora South 

Syncrude has used the same economic criteria for establishing mineable areas on Aurora 
South and Aurora North. The economic criteria used are Cut-offGrade (COG) and Total 
Volume per unit of recoverable bitumen (TV /NRB). 

Syncrude Canada Ltd 
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The proposed parameters are: 

Pit Limits 
Average across mine 
*Cut off Grade 

2.2 TV/NRB 
1.3 - 1.5 TV /NRB 
8% for resource below first bench 
7% for resource below first bench 

*Optimum cut-off grade was calculated to be between 7% and 8% in application. 

The reason this same criteria was proposed for both Aurora North and South is: 
• Mining methods proposed are identical 
• Extraction designs and recoveries proposed are identical 
• Ore bodies are geologicaly similar. 

The ratio of TV /NRB assumes that total volume of material represents a reasonable 
surrogate of cost while the net recoverable bitumen is the value received. Thus, it is a 
generic factor used to establish mine pit limits applicable over a variety of strip ratio's 
and ore grades. Factors that would alter the criteria used would be a fundamental change 
in the relationship of material handling costs to bitumen value or very different unit 
material handling costs for one area compared with another. There are no appreciable 
differences in either of these factors between the southern and northern portions of the 
Aurora project. 

Oil Sand Resources Impacted by Plant Site and Dump Locations for the 
Aurora South Mine. 

The alternative Aurora South Plant and Tailings Sites were selected for both economic 
and resource impingement reasons. Information on ore sterilization was requested for the 
alternate tailings, dump and plant site area. In addition, information was requested on the 
reserve quality in an area just south-west ofthe proposed mining area. 
These areas were evaluated to ensure that they did not impinge on ore areas. The 
methods used and data available were similar to other evaluations carried out on Aurora 
North. 

Syncrude Canada Ltd 
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Method Of Evaluation 

The Potential Resource figure attached, identifies the areas reviewed as areas 1 through 4. 
A brief description of these areas and the evaluation methods used is as follows; 
• Area under the Tailings Basin was named Area #1 and was evaluated by TV/BIT 

contours and drill hole information with the north end supplemented by available 
cross sections. 

• Area under the dumps (Area #4) and Plant Site (Area# 2) were evaluated on section 
and transferred to plan view to incorporate the 3-D effect. 

• Area to the south west of the mine (Area #3) was evaluated on section and transferred 
to plan view to incorporate the 3-D effect. 

In cases where areas underlay dumps or tailings areas, extra cost of moving material 
additional distance was incorporated and discounted at 11%. 

Results 

AREA BBLs Rec, Bit. Strip Ratio TV /NRB Extra Cost 
PerBBL Rec. 

1. Tailings 69M 1.85 2.1 $0.53 

2. Plant liM 1.00 1.6 $1.65 

3. SWMine 90M 0.95 1.6 $0.00 

4. Dump 29M 2.16 1.8 $0.71 

Analysis 

Tailings Area #1 
This area is an isolated area that has both a high TV /NRB and strip ratio. Mining costs 
for these isolated areas would be much higher than for extensions to, or large mining 
areas. In addition average distance for tailings transport increases by 2 kilometers. The 
combination of these factors make moving of this area uneconomical. 

Plant Site #2 
The bitumen volume affected by this plant site location is low (11Mbbls). 
Moving the plant site west would increase the distance for tailings transport and the 
elevation to which it must be transported. This combination makes this area uneconomic. 
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SW Mine Area #3 
This area appears to be marginally economic given a TV/NRB of 1.6 and no extra cost to 
move material further. Syncrude has no plans to build any structures that would sterilize 
this area. In addition this area is underlain by a Pleistocene channel. Some detail 
geotechnical evaluation is required before including in a mine design. This area will be 
reevaluated during detailed planning. 

DumpArea#4 
This area has both a high TV /NRB and high strip ratio area. 

Sequence of Mining and Progress Plans 

In the original submission, Syncrude delivered a snapshot progress plan at the date 2010 
and a closure plan. The AEUB asked for 10 year progress plans plus 5 year mining 
blocks. 

Mining blocks for year 3 and every 5 years thereafter are included as well as progress 
plans for Year 3, Year 13 and Year 23. These plans show a snapshot of the mine at that 
time with mining faces and in-pit tailings containment. Also accompanying these plans is 
a mass balance demonstrating the ability to build these containment structures in an 
orderly manner. This demonstrates that the size of the Tailings Settling Basin is in 
concert with the In-Pit Tailings schedule and that the construction volumes are available 
to meet or exceed this schedule. 

Note that the above progress plans have been given yearly dates to coincide with the 
schedule in the Application. As noted in the Application, the actual dates may change 
depending on the Aurora South Mine Construction Schedule, however, the timing 
sequence would remain. 

In addition two previously submitted figures have been revised and are submitted. The 
status map for 201 0 has been revised to show start of overburden removal at the lease 
13/lease 31 lease limit. The pit cross section has been revised to be consistent with this 
change. 

Syncrude is committed to coordination of mine plans in this area to optimize economic 
resource recovery. Optimization will occur once Shell's plans for the east part of Lease 
13 have been firmly established. 
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Aurora South Material Balance in MBCM's 

Pre- 2008-2010 2011-2015 2016-2020 2021-2025 2026-2030 TOTALS 
Stripping 

Material Available 
··········································overburden. ························· ······Tr:r····· ·······4s-:s······· ·······9s:T······ ·······-ci;~;y-······ ·····I9.iG~····· ····· ·········::rs4:K········ 
··········································rnierburden. ························· ······"1"9:-2······· ········2::;-:6······· ·····I0"6·::r··· ·······963······· ·····Io-s-:9····· ····· ·········3"s-s·:s-········· 
·····················cy-a0reeder.Re}ecis .. ························· ········Is········ ········4:3········· ········s·."3········ ·········if3"········ ········-g-.-:3········ .................. 3'1" .......... .. 
....................................... oifsa:n<.f:Pee·d· ................................ 61":"4 ............ i4~t::K .... ...... ii5':CT .. ..... 276:2 ........... 27·5·§ ................. io34~o ....... . 
......................... TOTAL .. WASTE ................................. "32?/" ........... 80~4 ............ 2'12':6 ........... 2"oi6'" ......... 3'12"~8 ................... 84Li ......... . 

Starter Dyke .......................................... overburden ......... i6~·o ............... 9._.6 .......................................................................................................................... 1"9:·6 ......... .. 
........................................... ini"erburden ................................. fs:·4 ........................................................................................................................ is~-4 .......... . 
..................... c:y·c;10reeder.R.e}ecis ......................................................................................................................................................................................... . 
.................................................. ToTAL ......... 1o~o ....... ·······2s:·o ......................................................................................................................... 3s:·o .......... . 

West Boundary Dyke .......................................... overburden ................................................................................... 9.:0 ................. 9:o ................................................. i~f·o .......... . 
.......................................... rni"erburden .................................................................................. io~·o .............. i'6._.o ............................................... 26~-o .......... . 
.......................................................................... ......................... ........................ .......................... ........................ ......................... ........................ ····· ································· 

Cyclofeeder Rejects .................................................. ToTAL ................................................................................... i9:·o .............. i9~o ............................................... 3s:·o ........... . 

In Pit Disposal .......................................... overburden .................................................................................. 26:·5 ......................................................... ····· ........... 26~·5 ........... . 
.......................................... "fiiierburden .................................................................................. i6:·o ....................................................................... i6~·a··· .. ······ 
..................... c:Yc10reeder.Re}e.cis ......................................................................................................................................................................................... .. 
.................................................. TOTAL ................................................................................... 36:·5 ....................................................................... 36:·5 .......... . 

North Perimeter Dyke .......................................... ov.erburden .................................................................................. i6~-o ........................................ 1':6 ............. ···········ii~·a· ........ .. 
.......................................... rnierburden ............................................................................................................ 5.:o ................................................... 5-:i) ............ . 
..................... c:Yc10reea:e:r·R.:eJecis ..................................................................................................................................................... ····· ............................... .. 
.................................................. ToTAL ................................................................................... io:·o ................ 5~.,. ................. i~o ........................ i6:·o ......... .. 

South Perimeter Dyke .......................................... ov-erburden .................................................................................. 1'6:·0 ...................................... i4:·o ...................... 3a:·o ......... .. 
oo .. uooouooooooooooooooooooooooooooooooooooonouoooooouoouuooooo••• ououoooooooooo••••••••• """""""""""""""""""""""" ooooooooooooo•••••••••••• oooooooooon•••••uooooo oooooooooooaooooooooooou unoooooooooooooooooooo ••••• oooouon•••u••••••••••••••••••• 

Interburden 18.0 18.0 
oooO••••••••ooooooooooooooooouoooooo•••••oooooooooooooooo•o••••••••••••• ••••••••••••••••••••••••• •••••••••••••••••••••••• ••••••••••••••••••••••••• •••••••••••••••••••••••• oooooooooooouooooooooooo •••••••••••••ooooooooooo ooooo ooooooooooooooooooooooooooo•••••• 

..................... ~~-~~?.~~~-~~!..~~J.~.~~~ ......................................................................................................................................................................................... .. 
TOTAL 16.0 18.0 14.0 48.0 

.. ~.?.~~ .. P.~P. ............................................................................................................................................................................................................................... . 
Overburden 2.4 2.4 7.1 12.2 24.2 .......................................... Iiit:erburden .................................. ':3.:8 ................. 5.:5 .................. r:2 ......................................................................... 1'6~.6 ......... .. 

..................... c:Ydoreeder.ReJecis .................................... rs ................. 4:3 ................................................................................................... 6:2" .......... . 

.................................................. TOTAL ........... :2"~4 ................. 8.~1 ............... i7~o .............. i3:·4 ........................................................................ 4oj) .......... . 
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(continued) 

Pre- 2008-2010 2011-2015 2016-2020 2021-2025 2026-2030 TOTALS 
Stripping 

In-Pit Dyke #1 
··········································overburden. ························· ························ ·······2ff"6······· ·······1"6:·7······ ························· ························ ····· ···········45:"3············ 
··········································ti:lierburden. ························· ························ ·······22:·1"······· ·······63.:-if····· ························· ························ ····· ···········35:·9············ 
·····················c:y·c;Ic;:re;e-a:e-r"IieJects .. ························· ························ ......................... ························ ························· ........................ ····· ································· 
··················································.:ro.:rA.I:·· ························· ························ ·······so:7······· ·······so~·s······ ························· ························ ····· ·········i3·i~:z·········· 

In-Pit Dyke #2 ··········································overburden. ························· ························ ························· ························ ························· ·······5·4:2······· ····· ···········5·4:2············ 
··········································inierburden .......................... ························ ························· ························ ························· ·······8~f·s······· ····· ···········ss:·s············ 

:::::::::::::::::::::~i.:~~~f.~~~~:~:~~J~~~~:: ::::::::::::::::::::::::: :::::::::::::::::::::::: ::::::::::::::::::::::::: :::::::::::::::::::::::: ::::::::::::::::::::::::: :::::::::::::::::::::::: ::::: ::::::::::::::::::::::::::::::::: 
TOTAL 142.7 142.7 

.. ~.?.~.P..~P. ....................................... ························· ........................ ························· ························ ................................................. ····· ............................... .. 
Overburden 7. 7 7. 7 ............................................................................................................................................................................................................................................... ····· ....................................... . 
Interburden 21.2 21.2 ......................................................................................................................................................................................................................................................................................... 

Cyclofeeder Rejects 8.3 8.3 
·················································to.:rn·· ························· ························ ························· ······3·7~2······· ························· ........................ ····· ···········37~2············ 

In-Pit south east Dump ··········································overburden. ························· ........................ ························· ........................ ·······s~f:7······· ·····"129·:4····· ····· ·········2·rs·:I·········· 
···········································inierburden .......................... ························ ························· ························ ·······63·:s······· ·······r7:4······· ····· ···········so:·9··········· 
...................................................................................................................................................................................................................................................................... 

..................... ~r..~~9.~~:.~:!.}~~J.:.~~~-- ................................................. ························· ................................. ~.:~ .................. ~.:~ ......... ····· ......... J~:.~ ........... . 
TOTAL 160.5 155.1 315.6 
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AURORA MINE LOCATION 

Lease 22 

Lease 31 

. j 

Figure 1 
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This material is provided under educational reproduction permissions 
included in Alberta Environment and Sustainable Resource 
Development's Copyright and Disclosure Statement, see terms at 
http://www.environment.alberta.ca/copyright.html. This Statement 
requires the following identification: 
 
"The source of the materials is Alberta Environment and Sustainable 
Resource Development http://www.environment.gov.ab.ca/. The use 
of these materials by the end user is done without any affiliation with 
or endorsement by the Government of Alberta. Reliance upon the end 
user's use of these materials is at the risk of the end user. 
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