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EUB SECONDARY SUPPLEMENTAL INFORMATION 
REQUEST RESPONSES 

Errata 
1. Volume 1, Project Update, Section 5.3, Figure 5.3-3, Page 5-7. Figure 5.3-3 

provides a material balance for winter low grade case. For stream #112, it is 
noticed that the sum of individual streams is significantly higher than the provided 
total flow of 718.8 tph. Verify the flow rates and provide corrected material 
balance. 

Response: 

For the updated Figure 5.3-3, see Figure 1-1. 
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2. Volume 1, Project Update, Section 3.6.3, Page 3-25; Section 3.6, Figure 3.6-1, 
Page 3-23; Section 3.6.3, Figure 3.6-4, Page 3-28 

DCEL states, “Area 6A improves but still does not meet the minimum criteria. This 
area is not scheduled to be used as a disposal area to allow additional future drilling 
and re-evaluation of the area as a mining resource.” Figures 3.6-1 and 3.6-4 
indicate that PMA 6A will be covered to the north by Pond 1 and to the south by 
EDA-E. 

Response: 

Area 6A will be predominantly unused for the placement of disposal materials. A 
small portion of the north part of Area 6A, which contains poor bitumen resource, 
will be covered by Pond 1. The east and south fringe of Area 6A will be only slightly 
buried by EDA-E. If future drilling indicates that Area 6A meets the mining criteria, 
if economic, portions of EDA-E might need to be removed to gain access to the 
bitumen resource. 

Area 6A does not meet the EUB criterion of a 12:1 TV:BIP cutoff. The overall 
TV:BIP in this area, as determined using the methodology used in Stage 3 of the 
incremental analysis, is 14.9:1.  

3. Volume 1, Project Update, Section 4.3, Table 4.3-1, Page 4-1; Section 4.6, 
Table 4.6-1, Page 4-24; Section 4.4.6, Figures 4.4-10 & 4.4-11, Pages 4-17 & 4-18 

Mined overburden/interburden doubles in year 2022 when compared to year 
2021, with no increase in loading hauling equipment (Figure 4.6-1) and no 
significant change in haul distance (Figures 4.4-10 & 4.4-11). 

Response:  

The fleet profile consisting of 49 haul trucks estimated for 2019 was developed based 
on long-haul distances to EDAs. The longest waste haul (approximately 6.5 km) 
would occur in that year. The haul distances for 2020, 2021 and 2022 were reduced to 
approximately 4 km. The estimated fleet of 49 trucks was maintained throughout 
2020 and 2021, but at a lower utilization than 2019, to maintain a constant fleet 
profile for the maximum fleet requirement. The estimated increase in waste volume in 
2022 required an increase in haul truck utilization and hence the full fleet of 49 haul 
trucks would be required to haul overburden and interburden to disposal sites.  

Haulage fleet requirements will be refined in subsequent engineering stages. 
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4. Volume 1, Project Update, Section 4.3, Table 4.3-2, Page 4-2; Section 3.3.4, 
Table 3.3-1, Page 3-2; Volume 2, Supplemental Information, Section 4.0, 
Tables 61-1 to 61-4, Pages 93 & 94 

Table 4.3-2 indicates that 491.5 Mm3 of mine disposal material and filter cake are 
scheduled to be placed in external disposal areas (EDAs). According to 
Table 3.3-1, the capacity of the EDAs is 373.2 Mm3. Referring to Tables 61-1 to 
61-4 and taking in to account Joslyn fill, Pond 1 capping, plant site rough grading 
and initial haul roads, the capacity of the EDAs is deficient by 69.7 Mm3. 

Response:  

For the corrected Table 4.3-2 from the Project Update, Section 4, see Table 4-1. 
Corrections to the material balance are highlighted in Table 4-1. Accounting for 
pre-production volumes, Pond 1 capping and Table 4-1 corrections, there is no 
deficiency in the external disposal areas (EDAs). For pre-production volumes, see the 
Supplementary Information Submission, Volume 2, response to EUB SIR 61, 
Table 61-1 and Table 61-2. 
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Table 4-1 Revised Table 4.3-2 – Mine Material Balance 

Year 
Mine Disposal Material  

(Mm3) 
Tailings Products  

(Mm3) 

 Mine Production Final Destination Production Final Destination 

 OB IB Total 
Crusher 
Rejects

Total 
with 

Crusher 
Rejects 

External 
Tailings 

Dyke 

In-Pit 
Tailings 

Dyke 

External 
Disposal 

Area 

In-pit 
Disposal 

Area Total 
Filter 
Cake 

External Disposal 
Area 

Internal 
Disposal 

Area Total 

Pre Production 1 35.6 – 35.6 – 35.6 13.9 – 21.7 – 35.6 – – – – 

2013 7.1 13.2 20.3 0.6 20.9 12.2 – 8.7 – 20.9 19.7 19.7 – 19.7 

2014 20.8 16.1 36.9 1.0 37.9 19.7 – 18.2 – 37.9 30.4 30.4 – 30.4 

2015 17.6 9.6 27.2 1.0 28.2 16.3 – 11.9 – 28.2 30.7 30.7 – 30.7 

2016 10.0 28.0 38.0 1.0 39.0 10.7 7.5 20.8 – 39.0 31.0 31.0 – 31.0 

2017 8.8 21.6 30.4 1.0 31.4 – 18.3 13.1 – 31.4 31.7 31.7 – 31.7 

2018 8.3 21.0 29.3 1.0 30.3 – 17.6 12.7 – 30.3 32.6 32.6 – 32.6 

2019 13.3 24.1 37.4 1.0 38.4 – 7.9 30.5 – 38.4 29.7 29.7 – 29.7 

2020 12.0 15.1 27.1 1.0 28.1 – 16.3 11.8 – 28.1 34.2 34.2 – 34.2 

2021 14.1 25.0 39.1 1.0 40.1 – 23.4 1.7 15.0 40.1 31.6 1.8 29.8 31.6 

2022 49.9 32.2 82.1 1.0 83.1 – 1.1 – 82.0 83.1 28.2 – 28.2 28.2 

2023–2027 117.3 150.6 267.9 5.2 273.1 – 40.0 – 233.1 273.1 156.9 – 156.9 156.9 

2028–2032 48.3 126.5 174.8 5.2 180.0 – 39.9 – 140.1 180.0 163.3 30.7 132.6 163.3 

2033–2034 0.0 19.2 19.2 2.0 21.2 – – – 21.2 21.2 41.4 – 41.4 41.4 

TOTAL 363.1 502.2 865.3 22.0 887.3 72.8 172.0 151.1 491.4 887.3 661.4 272.5 388.9 661.4 

NOTE: 
1Includes ~ 12 Mm3 of excavated material during construction outside the mine pit (such as OPP excavation and plant site) 
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5. Volume 2, Supplemental Information, Section 4.0, Tables 61-1 to 61-4, Pages 93 & 
94; Volume 1, Project Update, Section 3.3-4, Table 3.3-1, Page 3-2 

Tables 61-1 to 61-4 indicate that the only material scheduled to external disposal 
area (EDA) D is filter cake. Table 3.3-1 indicates that EDA-D is planned to be 
25-30 m in height. Some overburden/interburden plating will be required for 
trafficability during the construction of this external disposal area. 

Response: 

If required, plating materials from the mine can be used during construction of 
EDA-D. This would be accommodated during mine operation. 
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Mining and Processing 

Mining 

6. Volume 1, Project Update, Section 4.3, Table 4.3-2, Page 4-2; Section 3.3.4, 
Table 3.3-1, Page 3-2 

DCEL presents the JNMP’s mine material balance and the external disposal area 
(EDA) capacity in Tables 4.3-2 & 3.3-1 respectively. 

a. Prior to in-pit disposal of waste and filter cake, what flexibility does DCEL 
have in its EDA capacity if more mine waste and filter cake is encountered 
than is currently planned? 

Response: 

The assumptions used to determine EDA capacity were conservative with respect to 
swell factors and provide additional contingency should this be required (see the 
response to EUB SIR 6b in this submission). 

DCEL would apply for additional disposal area(s) outside the project development 
area (PDA) on the south side of the Ells River, if required. 

The mine plan has been developed with enough flexibility to enable material to be 
placed in the northeast section of the mine area and then rehandled in-pit as space 
becomes available. This could be, in circumstances where it has been determined to 
be economic, a viable option. 

b. What allowance has DCEL made for material swell in determining the EDA 
capacity? 

Response:  

The EDA capacity described in the Supplemental Information Submission, Volume 1: 
Project Update was based on a 20% swell factor for waste material to be placed in an 
EDA. This swell factor is a conservative estimate to allow for future flexibility should 
more filter cake or mine material require disposal in out-of-pit facilities. Reducing 
disposal area lift heights and providing additional compaction can reduce the swell 
factor to 10%, allowing for an additional capacity of approximately 34 Mm3. 
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Processing 

7. Volume 2, Supplement Information, Section 1.0, Page 1 

DCEL notes that commissioning would be scheduled to begin during the second 
half of 2012. 

a. Provide a commissioning plan for the slurry preparation and extraction 
plant processes. 

Response: 

DCEL will assemble a team to prepare a commissioning plan during the detailed 
engineering stage of the project. The commissioning team will consist of individuals 
with expertise in construction, commissioning and operations. In general terms, the 
commissioning plan will include: 

• Testing individual components of the slurry preparation and extraction plants to 
verify process integrity. Testing will include, but not be limited to, visual 
inspections and testing of electrical systems.  

• Initial commissioning of the facilities using the water stored in Pond 1 for the 
commissioning stage. Each area of the plant will be examined for system 
integrity. The used water will be stored in the emergency dump pond or returned 
to Pond 1. Each 50-kbpd train will be commissioned separately. 

• After successful initial commissioning of the facilities, oil sand feed will be 
introduced into the crusher and slurry system at the lowest rate possible while 
maintaining minimum slurry pipeline velocity to prevent sanding of the line. The 
froth production plant will be tested using the slurry from the slurry preparation 
plant. The froth product will be stored in an interstage tank. 

• The froth treatment plant consists of four parallel trains of settlers and two tailings 
solvent-recovery systems, each of the latter serving two settler trains. After 
completion of tests using water, each train will be commissioned separately using 
froth from the interstage tank. Bitumen product will be stored in onsite tanks. 

• All fluid tailings produced will be transported to Pond 1 via pipeline. All dry 
tailings will be placed in EDA-C, including any off-spec dry tailings, which will 
be placed in small containment areas within the core of EDA-C. 

The commissioning plan will incorporate plans for cold-weather testing. 

Commissioning will be completed when satisfactory operation of all processes has 
been demonstrated. This is scheduled to occur in late 2012. DCEL can review the 
commissioning plan with the EUB, if requested. 
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b. Provide the amount and quality of oil sands that will be required to 
commission the slurry preparation and extraction plant processes. 

Response: 

The commissioning feed characteristics and volume will be determined by the 
commissioning team during the detailed engineering stage of plant construction. 

c. Will there be any storage facilities available to store bitumen froth produced 
during the commissioning of the bitumen plants? If so, provide a description 
of these storage facilities. If not, provide reasons why. 

Response: 

Bitumen froth generated from commissioning of the froth production plant will be 
deposited in the interstage tank, which has been sized to store 12 hours of production 
when the plant is operating at design rates. Bitumen product from the froth treatment 
plant will be stored in onsite tanks, sized to store three days of froth inventory. 

d. What measures will DCEL use to minimize the wasting of oil sands during 
the commissioning of the slurry preparation process? 

Response:  

Wasting of oil sands in the slurry preparation plant will be minimized by scheduling 
unit start-ups such that the froth production plant will be available to receive the 
slurry.  

If the slurry cannot be received by the hydrocyclones, bitumen recovery circuit and 
tailings units, it will be directed to the emergency dump pond (which will have been 
commissioned before use). The emergency dump pond will be monitored to ensure 
that plant production will be shut down if the level in the pond is too high. Provision 
will be made to recycle the slurry recovered from the emergency dump pond back 
into the plant. 

e. What measures will DCEL use to minimize the wasting of bitumen froth 
during the commissioning of the bitumen plants? 

Response: 

Froth that cannot be accepted by the interstage tank will be directed to the emergency 
dump pond. The emergency dump pond will be monitored to ensure that plant 
production will be shut down if the level in the pond is too high. Provision will be 
made to recycle froth recovered from the emergency dump pond back into the plant. 
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8. Volume 2, Supplement Information, Section 1.0, Page 5 

DCEL indicates that it has elected to proceed directly to the commercial 
production phase instead of running a pilot test to evaluate the performance of the 
proposed process. DCEL further states, “During extraction plant operations, DCEL 
plans to measure and analyze performance of: 

• tailings processing equipment (thickener, vacuum belt filter) 
• hydrocyclones (stability, recovery) 
• Bitumen recovery unit (gravity cells, flotation columns) 

DCEL plans to communicate performance results to EUB.” 

a. When will DCEL communicate its performance results to the EUB (i.e. at 
what stage of design or operations)? 

Response: 

DCEL plans to communicate performance results from extraction plant operations in 
its regularly scheduled annual reports to the EUB and at more frequent intervals 
where warranted. 

DCEL is conducting development work on various aspects of the extraction plant 
design, and can review the work with the EUB when final reports are completed. 

b. If the performance level of the above mentioned equipment/units is less than 
DCEL expectations, explain DCEL’s fallback plan to ensure that the EUB 
requirements, in regards to bitumen recovery, asphaltene rejection, solvent 
losses, and tailings management, would be satisfied. 

Response:  

The versatile froth production plant proposed by DCEL includes gravity separation 
vessels as well as flotation columns and hydrocyclones. Provisions have been 
included in the process design in the event that components of the versatile froth 
production plant do not perform as expected. For example, mechanical flotation cells 
can be used in place of flotation columns. As hydrocyclones are proven technology in 
the oil sands industry, DCEL anticipates predictable performance of these units. For a 
proposed fallback plan for belt filters, see the Supplementary Information 
Submission, Volume 2, response to EUB SIR 85c. 

With regard to tailings management, the fallback plan assumes 100% (rather than 
60%) of the thickener underflow would be pumped to Pond 1 in the event that 
thickener underflow could not be processed through the belt filters. As described in 
the Supplementary Information Submission, Volume 1: Project Update, Section 6, 
DCEL would apply for an additional tailings pond. 
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9. Volume 2, Supplement Information, Section 1.0, Page 6 

DCEL states, “DCEL anticipates solvent losses to be equal to or less than 
4 m3/1000m3 of bitumen produced at steady state.” 

a. Does DCEL expect to not meet the target of solvent losses of 4 volumes per 
1000 volumes of bitumen production during the start-up and ramp-up 
period of operations? If so, for how long? 

Response:  

Fluctuations in production rates and the quality of bitumen product are typically 
experienced during start-up and ramp-up periods. Solvent losses might exceed the 
target of 4 m3/1000 m3 of bitumen production during these periods. 

DCEL expects the solvent losses to be equal to or less than an average 4 m3/ 1000 m3 
of bitumen production within the first year that full production at the nominal 
production rate of 100,000 bpd is achieved.  

b. Clarify DCEL’s commitment of site wide solvent losses to not exceed the 
limit of 4 volumes per 1000 volumes of bitumen production on an annual 
average basis at any operating conditions? 

Response: 

See the response to EUB SIR 9a. Key sources of solvent loss are: 

• solvent storage vessels 
• vapour recovery system 
• TSRU tailings 

It is anticipated that solvent will be stored in spherical or bullet vessels and that 
essentially no solvent loss will be experienced with this equipment. Malfunction of 
the vapour recovery system could result in irregular and short-term emissions – 
proper design will minimize the probability of such events. 

DCEL expects that recent pilot tests on a two-stage TSRU will demonstrate that 
solvent losses below the target of 4 m3/1000 m3 of bitumen production can be 
achieved on a commercial scale. DCEL can review the results of the tests with the 
EUB when the pilot tests and reporting are finalized, if requested. 
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10. Volume 2, Supplement Information, Section 4.4, Page 101 

DCEL indicates that an adequate period to demonstrate acceptable process 
performance with regards to meeting the EUB bitumen recovery guidelines would 
be 12 months from start-up. 

a. Is DCEL requesting a relaxation from ID 2001-7 requirements for a 
12 months period from start-up? 

Response:  

DCEL’s objective is to meet EUB ID 2001-7 requirements. 

b. What measures will be considered to ensure that ID 2001-7 requirements will 
be met during start-up and ramp-up periods?  

Response: 

Taking into account the refinements identified in the Supplementary Information 
Submission, Volume 1: Project Update and Volume 2, response to EUB SIR 65a, 
DCEL’s objective is to meet ID 2001-7 requirements. It is understood from industry 
experience that there are challenges during the first years of operation due to: 

• unpredictability of daily ore quality 
• ability to blend ore qualities due to limited initial mining areas 
• presence of oxidized ore, which can affect process performance 
• process water quality 
• introduction of new proprietary process schemes 
• use of commercially available equipment new to the oil sands industry 
• scale-up and process performance 
• learning curve for plant technical and operations staff 

To address these challenges, DCEL plans the following measures: 

• improving the confidence in predicted ore quality by increasing drilling density in 
the initial mining area 

• optimizing the location of the opening cut to provide suitable ore feed to 
maximize plant performance during initial years of operation 

• developing commissioning and start-up plans for all unit operations 
• training plant personnel 
• developing a plant design with adequate space to allow modification 
• monitoring water quality and maintain flexibility to incorporate the use of process 

aids to enhance recovery (should process aids be required, necessary approvals 
will be obtained) 

DCEL plans to work with the EUB during project start-up and ramp-up to ensure that 
the EUB is informed of resource recovery performance and, if required, to develop a 
management plan to address performance concerns. 
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c. Clarify DCEL’s commitment to meet the overall bitumen recovery 
requirements as set out in EUB ID 2001-7 at any operating conditions. 

Response:  

See the responses to EUB SIR 10a and 10b in this submission. 

11. Volume 2, Supplement Information, Section 4.4, Page 103 

In response to question 70a, DCEL has provided a sample calculation for maltene 
recovery. 

a. How does this sample calculation incorporate with material balances in 
Section 5.3 of Volume 1 of Supplemental Information?  

Response: 

In the Supplemental Information Submission, Volume 2, response to EUB SIR 70a, 
the sample calculation was based on the simplified, high-level process flow diagram 
(PFD) provided. The simplified diagram includes provision for adding water to the 
tailings stream (water was not added to the tailings in the material balances in the 
Supplemental Information Submission, Volume 1: Project Update, Section 5.3). 
Hence, when applying the calculation to any of the material balances, water should be 
set to zero. 

b. Provide a similar type of calculation using data from Figure 5.3-1. 

Response:  

In the Supplemental Information Submission, Volume 2, response to EUB SIR 70a, 
the calculation applied to the balance in Figure 5.3-1 requires that the data in 
Figure 5.3-1 be assembled in a manner consistent with the process flow diagram. This 
is accomplished as follows: 

• F in the PFD is the sum of streams 112, 200, 301 and 311 in Figure 5.3-1 
• P in the PFD is the sum of streams 203W, 206 and 213W in Figure 5.3-1 
• T in the PFD is stream 207 in Figure 5.3-1 

When the weight fractions of maltene and solid in F, P and T are calculated on this 
basis and incorporated in the calculation, the equivalent bitumen recovery is 0.984. 
The same value for maltene recovery is obtained when the maltene mass flow in 
product stream 206 is divided by the maltene mass flow in feed stream 112.  
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12. Volume 2, Supplement Information, Section 4.4, Page 104 

DCEL indicates asphaltene rejection of 7% in froth treatment process. 

a. Is asphaltene rejection of 7% based on total bitumen feed to ore processing 
or to froth treatment process? Clarify. 

Response: 

Asphaltene rejection of 7% is based on total bitumen feed to froth treatment. 

b. If the percentage of asphaltene rejection is calculated based on bitumen 
production, what is the percentage of asphaltene rejection DCEL is 
proposing that corresponds to the above stated 7%? 

Response: 

The percent asphaltene rejection calculated based on bitumen production is 7.7%. 

c. What would DCEL’s position be if the EUB were to impose a condition that 
asphaltene rejection is not to exceed DCEL’s proposed percentage based on 
bitumen production on an annual average basis (i.e. percentage of asphaltene 
rejection proposed in response to part (b))? 

Response:  

DCEL considers that such a condition would be inappropriate. DCEL will manage the 
asphaltene rejection rate to meet product quality requirements and to maximize the 
value of production. DCEL considers these objectives are consistent with the intent of 
conservation measures. Before imposition of a condition, DCEL would request the 
opportunity to discuss the extent of asphaltene rejection with the EUB should 
DCEL’s preferred design basis require a higher percentage of asphaltene rejection 
than 7%, as defined in the response to EUB SIR 12a in this submission. DCEL 
expects that discussions would consider approved asphaltene rejection rates for 
recently approved oil sands mine applications as a benchmark. 
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13. Volume 2, Supplement Information, Section 4.4, Page 110 

DCEL states, “Measurement accuracy will follow requirements in EUB Directive 
017: Measurement Requirements for Upstream Oil and Gas Operations.” 
Directive 017 specifically refers to Upstream Oil and Gas Operations, therefore 

a. Is DCEL willing to work closely with EUB staff at the plant design stage to 
develop a measurement plan that will: 
• produce accurate results, 
• allow for independent instrument verification, and  
• provide a corroborating material balance to cross check extraction 

balance. 

Response: 

DCEL is willing to work closely with EUB staff at the plant design stage to develop a 
measurement plan so that the experience gained from measurement plans of 
commercial oil sands plant operations can be incorporated in DCEL’s design. DCEL 
expects that its measurement plan will: 

• produce accurate results 
• allow for independent instrument verification 
• provide a corroborating material balance to cross-check extraction balance 

14. Volume 2, Supplement Information, Section 4.4, Page 110 

DCEL states, “the accuracy of the extracted bitumen produced value will be assessed 
independently by comparing it with the custody transfer value associated with 
bitumen delivery to a common carrier pipeline.” 

a. Where will the custody transfer meter be located?  

Response:  

Custody transfer will take place at the input to the third-party pipeline. When DCEL 
has established a contract with a pipeline company to transport bitumen product, the 
geographical location of the custody transfer meters will be established and a specific 
PFD will be developed. 

b. Provide a schematic or process flow diagram to show the location of meter. 

Response: 

See the response to EUB SIR 14a in this submission. 
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15. Volume 2, Supplement Information, Section 4.4, Page 115 

DCEL states, “DCEL plans to design its tailings solvent recovery plant to ensure that 
no untreated froth treatment tailings will be sent to the tailings pond. The design will 
be finalized during detailed engineering.” 

a. What would DCEL’s position be, if the EUB were to impose a condition that 
no untreated froth treatment tailings could be released to pond at any 
operating condition? 

Response: 

DCEL recognizes that occasional plant upsets may require the disposal of untreated 
froth tailings into the tailings ponds. Should untreated froth treatment tailings be 
discharged, the solvent loss associated with the discharge will be included in the 
annual loss of solvent which will be subject to an average annual loss of not more 
than 4 m3/1000 m3 of bitumen production, similar to that of other operators in the oil 
sands region. 

On this basis DCEL considers an EUB condition that no untreated froth treatment 
tailings be released to the tailings ponds would place undue restrictions on the 
operation of the Joslyn North Mine Project. 

b. What would be required to modifications in design or operating procedures 
to accomplish this objective? 

Response:  

DCEL’s design for solvent recovery from froth treatment tailings is comprised of two 
independent 50% trains each of which is comprised of two stages in series. Both 
stages in a train are designed to effectively process the neat tailings feed stream. 
Since each of the four vessels in the tailings solvent recovery plant are of 
straightforward design, routine maintenance will suffice to keep the plant operating 
within its design envelope. 

A key consideration in achieving overall solvent loss within acceptable bounds is to 
ensure that the plant operators have been properly trained so that procedures for 
responding to untreated tailings incidents are well understood and will be effectively 
implemented. 
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16. Volume 1, Project Update, Section 5.3, Page 5-6 

Figure 5.3-2 provides material balance for fall/spring average grade case. 

a. What is the calculated percentage of bitumen recovery based on information 
provided in Figure 5.3-2? 

Response: 

The calculated percentage of bitumen recovery based on Figure 5.3-2 equals the sum 
of the maltenes and asphaltenes in stream 206 divided by the sum of the maltenes and 
asphaltenes in stream 100 times 100%. The value is 82.6%. The recovery of the 
maltene fraction (the valuable portion of the bitumen) is 88.6%. 

b. How does the calculated percentage of bitumen recovery compare with EUB 
requirements as set out in ID 2001-7 for the same ore grade?  

Response:  

The ore grade in Figure 5.3-2 is 10.1 wt%. The EUB requirements in ID 2001-7 for 
the same ore grade requires a recovery of 88.7%. 

c. If it is found to be lower, explain why the calculated bitumen recovery is 
lower than the bitumen recovery requirement of EUB ID 2001-7. 

Response: 

The calculated bitumen recovery is lower than the bitumen recovery requirement of 
EUB ID 2001-7 because EUB ID 2001-7 does not anticipate loss of asphaltene 
precipitates in froth treatment tailings. If the equivalent bitumen recovery in froth 
treatment equals the maltene recovery in froth treatment (as discussed in the response 
to EUB SIR 11 in this submission), the bitumen product would be 734 tph maltenes 
and 161.2 tph asphaltenes, i.e., a froth treatment equivalent bitumen flow of 
895.2 tph. The corresponding overall extraction recovery is 895.2/1010*100% = 
88.6%. This recovery is considered equivalent to the ID 2001-7 required value of 
88.7%; the discrepancy is a consequence of rounding error. 
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17. Volume 1, Project Update, Section 8.3.3, Page 8-3 

DCEL is requesting a river water intake of approximately 2.1 cubic meter per 
cubic meter of bitumen production during steady-state operation based on 
information provided on Figure 8.3-1. River water intake requested in the project 
update is significantly higher than the original application. 

a. Why is DCEL requesting higher river water intake per cubic meter of 
bitumen production as compared to other recent approved projects in 
mineable oil sands industry? 

Response: 

A comparison with recently approved, but not yet operating, oil sands mining projects 
indicates that the versatile extraction process proposed in the Joslyn North Mine 
Application can provide an average reduction in water use up to approximately 35% 
(m3 water per bbl bitumen produced basis). This comparison is based on the applied 
for or approved annual maximum water withdrawal from the Athabasca River and on 
bitumen froth production including and excluding asphaltene rejection, from the 
recently approved, but not yet operating, oil sands mining projects. 

b. Figure 8.3-1 indicates that on an annual basis, 13.5 million cubic meter of 
water is released to tailings pond from different sources and 4.7 million cubic 
meter of water is recycled. That equates to a water recycle rate of 
approximately 35% from tailings pond.  

i. How does the above mentioned recycle rate compare with other 
approved mineable oil sands facilities? 

Response: 

DCEL’s relative recycle rate from the tailings pond is lower because DCEL achieves 
significant additional water recycle and energy conservation in the froth production 
plant by virtue of the thickener and vacuum filtration units, as illustrated in the 
Supplementary Information Submission, Volume 1: Project Update, Figure 5.3-1, 
Figure 5.3-2 and Figure 5.3-3. Other approved mineable oil sands facilities do not use 
vacuum filtration units and only one project uses a thickener. 
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ii. If recycle rate is found lower than others, provide details to justify 
DCEL request of lower water recycle rates from tailings pond. 

Response: 

DCEL’s relative recycle rate from the tailings pond is lower because DCEL achieves 
significant additional water recycle and energy conservation in the froth production 
plant by virtue of the thickener and vacuum filtration units, as illustrated in the 
Supplementary Information Submission, Volume 1: Project Update, Figure 5.3-1 
Figure 5.3-2 and Figure 5.3-3. For example, Figure 5.3-2 indicates recycle water from 
thickener overflow is 51.5 Mm3/yr and from filtrate is 18.3 Mm3/yr. 

DCEL’s froth production tailings stream contains relatively low water content (10% 
in filter cake and 50% in the thickener underflow) and therefore contains less water 
available for recycle from tailings disposal areas. The thickener underflow stream is 
expected to consolidate from 50 wt% mineral to 60 wt% mineral in the tailings pond, 
resulting in the release of approximately 3.1 Mm3/yr of water. Water is not recycled 
from the filter cake disposal areas due to the very low water content in the material. 

Water recovered from froth treatment tailings is comparable to that realized by other 
operations, amounting to about 30% of the neat tailings volume or approximately 
1.6 Mm3/yr.  

Tailings Management 

18. Volume 1, Project Update, Section 6.4, Page 6-15 

DCEL states, “The backup tailings management plan is based on the unlikely case 
of filtration of only hydrocyclone underflow and the disposal of all thickened tailings 
into tailings ponds … There are three possible options to manage the disposal of 
tailings and mined materials.” Provide design details and material balance for the 
chosen backup tailings management plan. 

Response:  

As described in the Supplemental Information Submission, Volume 1: 
Project Update, Section 6.4, DCEL plans to further evaluate the backup tailings 
management options during subsequent engineering stages. DCEL is currently 
focusing on alternative plant processes for filter cake production that reduce the need 
for a backup management plan from unlikely to remote. 
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19. Volume 1, Project Update, Section 3.3, Page 3-2 

DCEL states, “Design modifications to Pond 1 necessitated relocation of the plant 
site.” DCEL further states, “Relocation of the plant site necessitated redesigning of 
EDA-C”. Explain the positives and negatives of repositioning the plant to the south 
end of the EDAC. 

Response: 

The current plant site location was chosen for the following reasons: 

• does not sterilize bitumen resource 

• location is more central to overall lease development of mineable resources 

• provides additional space for Pond 1 

• location is closer to the opening cut, providing for opportunities to reduce 
operating costs in early years 

• location is closer to in-pit disposal of fluid tailings, thus providing for 
opportunities to reduce tailings operating costs in later years 

• provides additional EDA (makes more effective use of the Joslyn Creek valley 
between the plant site and Pond 1) 

• provides a much shorter haul distance for dry tailings to EDA-C in the first few 
years of production, thus reducing operating costs for the initial years 

Drawbacks of the current location include: 

• reduces the volume of EDA-C, which, given the height of the structure, will 
increase haulage costs for overburden and interburden from the mine pit 

• the redesigned plant has a stationary dry tailings transfer bin, resulting in 
increased haulage costs for dry tailings when EDA-C and EDA-E are filled 

• initial costs associated with fluid tailings will increase due to the longer pipeline 
required to Pond 1 
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Air 

20. Volume 1, Project Update, Section 9.2.2, Page 9-1 

In this section DCEL updates the mining equipment to be used for the project due 
to the delay of the start-up until 2013. Further in the Project Update, (Volume 1, 
Project Update, Section 13.1.2.1, Page 13-3.) Table 13.1-1 depicts a comparison of 
the project air emissions for the application and revised project. 

a. Confirm that air emissions for the mine fleet in the revised project update 
met engine tier level 4 emissions standards for heavy haulers, in contrast to 
tier 2 being used in the original application. 

Response: 

In the Supplemental Information Submission, Volume 1; Project Update, 
Appendix B, the Revised Air Quality Assessment was based on the air emissions for 
the mine fleet in the Joslyn North Mine Project Application, plus a general increase of 
10% in emissions as a result of an expanded mine fleet. Both assessments were based 
on the inclusion of Tier 2 and Tier 4 engines in the same ratio. 

b. Describe the decrease of air emissions in t/d that the switch from Tier 2 to 
Tier 4 for heavy haulers would make.  

Response: 

For the rationale for a decrease in emissions, see the response to EUB SIR 20a in this 
submission and the Supplemental Information Submission, Volume 1: 
Project Update, Section 9.  

c. Given that the mine fleet increased by 10% and the overall decrease of air 
emissions realized from the move from Tier 2 to Tier 4 standards for heavy 
haulers, provide a discussion on why NOx emissions as seen in Table 13.1-1 
remain virtually the same? 

Response: 

See the response to EUB SIR 20b in this submission. As indicated in the response to 
EUB SIR 20b, mine fleet emissions increased by 10%. Other project emissions 
changed, including emission reductions from the cogeneration unit, as indicated in the 
Supplemental Information Submission, Volume 1: Project Update, Section 13.1.2.1. 
Total project NOX emissions increased from 12.2 t/d estimated in the Joslyn North 
Mine Project Application to 12.7 t/d estimated in the Project Update. 
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Environmental 

Air 

21. Volume 2, Supplemental Information, Section 5.0, page 273 

In response to question 177e, DCEL describes the streamlining and rationalization 
of the existing WBEA network it would like to see. 

a. The WBEA is currently evaluating its air monitoring network through a 
strategic working group that will decide the network configuration for the 
foreseeable future. Describe DCEL’s planned participation at this strategic 
working group and other committees at this important time? 

Response: 

DCEL is a funding member of the WBEA and is aware of the ongoing evaluation of 
the air monitoring network configuration. DCEL plans more active participation in 
the WBEA and the other environmental management, monitoring and research 
initiatives mentioned in the Supplemental Information Submission, Volume 2, 
response to EUB SIR 104. 

Terrestrial 

22. Volume 1, Project Update, Section 13.10.3.4, Page 13-97 

DCEL states, “The loss and deposition of soil adds to diversity and develops more 
natural soil landscapes.” 

a. What are the risks associated with loss and re-deposition of soils on a 
landform?  

Response: 

In the Supplemental Information Submission, Volume 1: Project Update, 
Section 3.4.4, DCEL provided information about the geotechnical components of the 
EDAs. The proposed slope angles of the EDAs are shallow in nature: 

• EDA-A – 12H:1V 
• EDA-B – 8H:1V 
• EDA-C – 17.5H:1V to 20H:1V 
• EDA-D – 17.5H:1V 
• EDA-E – 17.5H:1V 
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The closure landforms will be designed by patterning after natural analogues. During 
the reclamation period before closure, the reclaimed landforms are expected to have 
some minor soil erosion and redeposition. However, after this initial conditioning 
period and establishment of mature vegetation on the reclaimed landforms, the 
closure landforms are expected to have erosion potential similar to comparable 
natural landforms. 

b. Is there potential for this activity to lead to exposure of unsuitable soil 
materials or geotechnical failure? 

Response: 

The shallow slope angles have been designed to ensure the structures are 
geotechnically stable. In addition, unsuitable subsoil material will have 1 m of 
suitable capping material before application of coversoil. While the probability is 
low, there could be small isolated areas where erosion might occur that would expose 
the underlying materials (which could be classed as “unsuitable”). These localized 
areas would be repaired during the reclamation period before closure.  

c. What commitments will DCEL make to ensure that landforms are safe and 
sustainable following modifications due to erosion? 

Response:  

As stated in the Supplemental Information Submission, Volume 1: Project Update, 
Section 13.10.3.4: 

After reclamation, portions of the soil landscapes will be subject to the modifying 
influence of erosion. Mitigation includes shaping the landscape to provide dips and 
swales to reduce slope steepness and slope length thereby reducing surface flow rates 
and distance. Some erosion of cover soil material is expected to occur on steep slopes 
and long slopes. The natural process of erosion, sediment transport and redeposition 
in the reclaimed landscape might modify the thickness and texture of surface layers. 
The loss and deposition of soil adds to diversity and develops more natural soil 
landscapes. As vegetation cover becomes established and provides effective 
protection, the frequency and magnitude of erosion will decrease. Mechanical 
erosion control measures may be used in areas with high potential for erosion. 

DCEL plans to design the closure landforms to be sustainable over the long term. 
During the reclamation period before closure, DCEL plans to repair excessive erosion 
on the reclaimed landscape to a safe and stable state that will contain a self-sustaining 
vegetative cover. As stated in the response to EUB SIR 22a in this submission, the 
slope angles are shallow and the erosion potential is not expected to be high. 
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23. Volume 2, Supplemental Information, Section 5.1.1, Page 138 

In response to question 101c, DCEL states, “DCEL is a participant in CONRAD 
reclamation research, which includes wetlands studies. Reclamation plans will be 
modified, where feasible, based on advances in research and current monitoring 
results.” It is recognized that techniques for reclaiming some types of wetlands are 
not well understood and that wetland reclamation research is ongoing. 

a. What is DCEL willing to do to maximize its ability to reclaim to the various 
wetland types identified pre-disturbance?  

Response: 

Microtopography that will be incorporated in the closure landscape will maximize 
topographic and edaphic diversity. Therefore, it is anticipated that the hydrological 
conditions on the closure landscape will provide the potential for a variety of 
wetlands development.  

The technology to reclaim peat-accumulating wetlands for large-scale commercial 
application does not currently exist. However, DCEL will continue its participation in 
joint efforts to improve wetlands reclamation through CEMA’s Reclamation Working 
Group, Wetlands and Aquatics Subgroup. 

b. Would DCEL’s response be the same if there was a reduction in the effort 
currently being made by CEMA and CONRAD? 

Response: 

DCEL will comply with regulatory requirements for wetlands reclamation, regardless 
of the research efforts of CEMA and CONRAD on this issue.  

c. How will DCEL communicate results of research and monitoring, and 
related reclamation plan modifications with its stakeholders? 

Response: 

DCEL expects to use a range of communication strategies depending on stakeholder 
proximity to and interest in the project, ranging from providing copies of the annual 
conservation and reclamation plans expected to be required in the anticipated AEPEA 
approval, to hosting stakeholder meetings. 
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24. Volume 2, Supplemental Information, Section 5.1.1, Page 139 

In response to question 103b about remedial measures for consolidation of fine 
tailings deposits and capping with reclamation materials, DCEL states, 
“DCEL expects to know if the measures will be successful within 5 to 15 years after 
reclamation material cover is placed.” 

a. What steps would be required in order for DCEL to measure success within 
5 to 15 years? 

Response:  

During the operation of Pond 1, regular pond surveys, periodic sampling and 
laboratory testing will be done to determine the density, void ratio, particle size 
distribution, undrained shear strength and other material properties, including the 
volume of accumulated MFT. The results will be compared with the modelling data 
indicators and expected consolidation rates. If the measured results compare well with 
the predicted values, it would validate DCEL’s reclamation plan. As well, while the 
ponds are being monitored, laboratory experiments/tests will continue as a means to 
help develop ways to improve the solid contents and consolidation characteristics of 
the deposit. Where feasible, findings will be incorporated in processes to produce a 
better tailings product that will enhance trafficability and hence, reclamation potential 
of the deposit. 

After deposition of Pond 1, the water cap will be removed as soon as practicable to 
promote surface drying of the MFT in preparation for mechanical intervention or sand 
capping. Surface ripening, vertical drains and ditching are among the options being 
considered. 

b. Given uncertainty with non-validated modeling data, what commitments is 
DCEL willing to make for monitoring success, adjusting processes, or 
re-handling materials, or other required activities to ensure that 
consolidation does occur in the identified time period? 

Response: 

See the response to EUB SIR 24a in this submission for the steps DCEL will 
undertake as part of an adaptive management strategy to achieve a viable reclaimed 
surface on Pond 1.  

DCEL is an active member of CONRAD and is very supportive of CONRAD’s 
ongoing research and development activities, including reclamation of soft tailings 
deposits. 
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25. Volume 2, Supplemental Information, Section 5.1.1, Page 149 

In response to question 108, DCEL states, “DCEL is committed to meeting the 
reclamation targets that will be identified in the annual reports”. Annual reports are 
in reference to the annual reclamation plan updates to Alberta Environment. In 
response to question 114, page 160, on the same topic, DCEL provides a graph 
outlining a disturbance and reclamation schedule. 

a. What is DCEL’s commitment to meeting the reclamation schedule provided 
in Figure 114-1 on page 161? 

Response: 

As with all oil sands mine projects at this stage of planning, mine advancement and 
reclamation schedules are conceptual and preliminary, and will be refined with each 
10-year conservation and reclamation plan and annual reclamation reports. The 
schedule will evolve to provide for operational flexibility and opportunities for 
reclamation benefits in future, such as reclamation material sharing with adjacent 
operators.  

26. Volume 2, Supplemental Information, Section 5.1.2, Page 159 

Question 113 referenced Consultant Report #02, C&R Plan, where DCEL states, 
“the target ecosystems and vegetation communities identified in the C&R and 
Closure Plan will allow multiple uses.” A number of uses are listed in the C&R Plan. 
DCEL also states, “end land use options available will be constrained by the type of 
landforms to be constructed”. It is understood that the utility of the closure 
landscape and individual landforms for multiple land use activities will be 
determined by the landform design and construction. 

a. Discuss in detail land use restrictions for each landform type, considering all 
of the end land uses that might occur following closure. Consider access, 
material settlement, etc. 

Response: 

In the Supplemental Information Submission, Volume 2, the response to 
EUB SIR 113 stated: 

The land use constraints or restrictions mentioned in Consultant Report 2, Section 2.3 
are general in nature, such as wetlands cannot be replaced on slopes and uplands 
cannot be created in areas where the end pit lake will be created. 

DCEL has stated that the limitations or restrictions were general in nature. DCEL’s 
progressive reclamation program is expected to facilitate all end land uses in the 
closure landscape. These include commercial forest, wildlife, recreation and 
traditional land use. 



  SECONDARY EUB SIR RESPONSES
  
 

Deer Creek Energy Limited  October 2007
  Page 27
 

The response to EUB SIR 22 in this submission indicated that the closure landscape 
will have gentle slopes, and DCEL expects there will not be any limitations to how 
the land will be used. Access to the Joslyn North Mine area at closure has not been 
determined and the options are wide ranging – from full vehicle access to foot access 
only. This will not affect the type of land use that could occur at closure. 

b. Provide landform design commitments to mitigate land use restrictions for 
those land uses that DCEL envisions in its closure plan. 

Response:  

DCEL plans to apply several strategies to minimize restrictions to attaining end land 
uses, including: 

• following the Landscape Design Checklist (CEMA 2005) 

• applying progressive reclamation 

• incorporating adaptive management in reclamation planning 

• monitoring causal factors and implementing corrective action to achieve 
acceptable performance levels 

The Landscape Design Checklist was reviewed early in the planning process and key 
objectives for reclamation and closure planning were identified. Integration of the 
Landscape Design Checklist in the planning process included consideration of the 
mine planning elements of the checklist, the 10 desired characteristics or goals of the 
checklist, with consideration of the processes identified for evaluation of landforms. 

Progressive reclamation over the life of the project will allow DCEL to use adaptive 
management in reclamation planning. This adaptive management approach will 
involve the selection of key performance indicators that will take into account the 
design objectives outlined in the Landscape Design Checklist. Acceptable 
performance levels will be achieved through monitoring of causal factors and 
implementation of corrective action. 

As stated in the response to EUB SIR 26a in this submission, DCEL expects the 
closure landscape to support pre-development land uses. DCEL plans to ensure the 
landscape is safe and stable at closure. 

References 
CEMA. 2005. Landscape Design Checklist. Revised RSDS Government Regulator 

Version. May 2005. CEMA–RWG Landscape Design Subgroup. 8 p. 
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Aquatics 

27. Volume 2, Supplemental Information, Section 5.2, Page 182 

In response to question 127d, DCEL states, “DCEL considers this water request 
appropriate for reliable operation of the Joslyn North Mine Project.” Discuss the 
possibilities of DCEL sharing any unused portions of its water license with other 
operators, if it is found that there will be water remaining. 

Response:  

DCEL is currently a member of the Athabasca Regional Issue Working Group 
(RIWG) that has a committee studying various options for managing the allowable 
river water withdrawal permitted under the Water Management Framework for the 
Lower Athabasca River (AENV and DFO 2007). DCEL plans to continue to work 
with other operators to reach and implement a sharing agreement to manage water 
withdrawals from the Athabasca River to comply with Water Management 
Framework requirements. DCEL also plans to participate in the CEMA Surface 
Water Working Group’s subgroup tasked with developing strategies for optimizing 
water use by the oil sands operators. 

References 
AENV and DFO. 2007. Water Management Framework: Instream Flow Needs and 

Water Management System for the Lower Athabasca River. Edmonton, 
Alberta. 37 p.  

28. Volume 2, Supplemental Information, Section 5.2, Page 185 

In response to question 131b, in regards to the use of brackish water, DCEL 
states, “The feasibility assessment is ongoing.” Describe the work to date, interim 
findings, and next steps planned with respect to the use of brackish water in the 
SAGD process. 

Response: 

DCEL is still ramping up the Joslyn Phase II SAGD Project. The SAGD process 
requires 99% pure water to create steam, so process-affected water is currently being 
treated utilizing a crystallizer. As the operation progresses, the evaporator–crystallizer 
treatment process is being monitored. These data will provide the baseline efficiency 
and economics for determining the feasibility of adding brackish water to the makeup 
stream for the Joslyn SAGD operation. 
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29. Volume 2, Supplemental Information, Section 5.2, Page 187 

In response to question 133b, DCEL states “DCEL plans to assess opportunities to 
offset water withdrawals from the Athabasca River.” Describe the opportunities that 
DCEL has to offset water withdrawals from the Athabasca River. 

Response: 

The opportunities pertain to continuing studies and testing to identify and implement 
feasible and cost-effective methods to minimize the amount of water trapped in the 
various tailings streams and to subsequently reduce the makeup water requirement 
from the Athabasca River. As stated in the Joslyn North Mine Application and the 
Supplemental Information Submission, Volume 1: Project Update, DCEL plans to use 
all runoff and seepage water collected in the closed-circuit areas as a water source to 
offset the water withdrawal requirement from the Athabasca River. 

30. Volume 2, Supplemental Information, Section 5.2, Page 195 

In response to question 137b, DCEL states, “Before project start-up, DCEL plans to 
develop measures to minimize the potential for spills and will also develop spill 
response plans that will involve continued participation in the Area Y, Oil Spill 
Co-op.” 

a. Will DCEL commit to develop the mentioned measures and plans?  

Response: 

Yes, DCEL will develop measures to minimize the potential for spills and will 
incorporate spill-response procedures in its operations. 

b. Provide a schedule for the development and implementation of the plans. 

Response:  

DCEL is currently developing an ISO 140001 compliant Environmental Management 
System that will apply these measures to DCEL operations. DCEL is also currently 
developing a spill-contingency plan that contains emergency spill-response 
procedures for the Joslyn SAGD facility, wellpads, and pipeline and transportation 
corridors. This spill-contingency plan is robust and incorporates a flexible design that 
allows for inclusion of future expansions (both SAGD and mine operations) into the 
plan, environmental education and hands-on spill-response training for staff and 
contractors. The plan will be completed and implemented in 2008.  

DCEL considers education the most effective spill-mitigation process that can be 
incorporated in an oil production operation and plans to invite the EUB to participate 
in the development and delivery of future environmental education sessions at all 
Joslyn Lease operating facilities.  
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31. Volume 2, Supplemental Information, Section 5.2, Page 226 

In response to question 158a, DCEL states, “Finally, DCEL intends to include both 
mercury and ultra-trace mercury as water quality variables that will be sampled in its 
own project-level water quality monitoring program to be implemented as part of the 
Joslyn North Mine Project implementation.” 

a. Will DCEL measure and assess these two water quality variables in its 
monitoring program for the Joslyn North Mine Project?  

Response: 

DCEL plans to examine the results of this intended mercury monitoring to confirm 
that the results will not pose a risk to the aquatic ecosystem. As stated in the 
Supplemental Information Submission, Volume 2, response to Alberta Environment 
SIR 118, DCEL will ensure that water released to local waterbodies and watercourses 
will be in compliance with Canadian Council of Ministers of the Environment 
(CCME) water quality guidelines for mercury. 

b. Discuss the effects of mercury and ultra-trace mercury on the aquatic 
ecosystem. 

Response:  

See the Supplemental Information Submission, Volume 2, response to EUB SIR 158 
for a discussion of threshold levels of mercury in fish. Mercury is known to damage 
renal, nervous, reproductive and developmental systems. The chemical form of 
mercury and route of entry are important determinants of its toxicity. Ingestion of 
inorganic mercury is primarily responsible for erosion of intestinal tracts and kidney 
damage in both animals and humans. Methylmercury and short-chain organic 
mercurials destroy neuronal cells in areas of central nervous systems concerned with 
sensory and coordination functions. Additional information on the effects of mercury 
and ultra-trace mercury on the aquatic ecosystem can be found in the a government 
water quality guidelines  document (CCME 2003). 

References 
CCME (Canadian Council of Ministers of the Environment). 2003. Water quality 

guidelines for the protection of aquatic life: Inorganic mercury and 
methylmercury. In CCME. 1999. Canadian Environmental Quality 
Guidelines. Winnipeg, Manitoba. 
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Socio-Economic 
32. Volume 1, Project Update, Section 13.9.3.3, page 13-91 

DCEL states, “DCEL is holding preliminary discussion with the Fort McKay 
First Nation about the possibility of establishing a “medical clinic” in Fort McKay. 
The exact configuration would have to be agreed to and approved by the Northern 
Lights Regional Health Authority. Funding for the facility could be shared by the 
Regional Authority, federal government and industry”. Provide more information 
on the proposed “medical clinic”: 

a. Who is championing the project?  

Response:  

The champion for a medical clinic in Fort McKay is DCEL. 

b. Who will operate the clinic? 

Response:  

Operation of the clinic is a matter of discussion to be held with the Northern Lights 
Regional Health Authority (NLHRA) and representatives of the community of 
Fort McKay and, depending on the location of clinic, possibly the Department of 
Indian and Northern Affairs. 

c. Have the other funding partners indicated a willingness to forward the 
project? 

Response: 

In August 2007 DCEL had initial discussions with senior representatives of the 
NLRHA. DCEL described the concept under consideration, and agreed that this is a 
reasonable model to pursue. The organization that would operate the facility, and how 
this would fit into the NLRHA strategic planning for the Regional Municipality of 
Wood Buffalo, has not yet been established. Once these issues of fit and operation 
have been more fully investigated, DCEL will assess funding models, and will 
consider approaching other operators in the area for their interest in participation. 
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33. Volume 1, Project Update, Section 12.5.2, Page 12-4. DCEL states, 
“Air transportation is planned to bring both construction and operations personnel to 
the region. DCEL plans to use an existing regional airstrip for this purpose, likely the 
Fort McMurray airport. Personnel will be transported to the site by bus”. Provide a 
revised “Table No. 5: Estimate of Construction Personnel Movements, Volume 4, 
Consultants Reports, Socioeconomic Assessment, Section 2.4.1, Page 8” in your 
EIA based on your new project update schedule. Separate in the table the 
information on the expected number of bus trip to and from the Fort McMurray 
airport to the construction site by year. 

Response: 

The personnel transportation movements in the Joslyn North Mine Project 
Application, Volume 4, Consultant Report 9, Table 5 have been updated based on the 
Supplementary Information Submission, Volume 1: Project Update. For revised 
Table 5, see Table 33-1. 

Table 33-1 Revised Estimate of Construction Personnel Transportation 
Movements 

Year 
Average Onsite 

Personnel 
Roundtrip 
Edmonton 

Person Trips Per Year 
Regional Municipality of 

Wood Buffalo 
Bus Trips to 
Joslyn Lease 

2008 23 324 758 8 

2009 47 678 1,587 68 

2010 127 1,824 4,269 182 

2011 760 10,947 25,628 1,061 

2012 588 8,458 19,800 850 

2013 13 180 421 12 

The workforce is expected to peak to 1800 personnel in late 2011 to early 2012. 
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ALBERTA ENVIRONMENT SECONDARY SUPPLEMENTAL 
INFORMATION REQUEST RESPONSES 

Water 

Water Supply 

1. Volume 1, Section 8.3.5, Page 8-6 and Volume 2, AENV SIRs, Response 153, 
Page 161 

The water requirements have increased from 11 Mm3/year during any year of 
operation, to 22 Mm3/year during start-up and 18 Mm3/year during steady-state 
operations. Also, the original requested peak water withdrawal rate from the 
Athabasca River of 0.695 m3/s has also been updated to 1.4 m3/s to accommodate 
the increase in allocation request. Page 8-6 states that the revised pumps and 
pipeline will be sized for 1.4 m3/s. 

a. The average rate of withdrawal from the Athabasca River in the original 
application was 0.35 m3/s (CR #7, page i). Provide the updated average rate 
of withdrawal from the Athabasca River. 

Response:  

The updated average rates of withdrawal from the Athabasca River corresponding to 
the updated Water Act licence request (see the Supplemental Information Submission, 
Project Update: Volume 1, Section 8, Table 8.3-3, Page 8-6) are 0.7 m3/s (from 
Year 0 to Year 6) and 0.57 m3/s (from Year 5 to Closure). 

b. As referred to in AENV SIR 153, Table 27 from CR#7 of the original 
application shows that Joslyn North Mine Phase III and IV would require an 
additional surface water withdrawal of 11 Mm3/yr. Will the revised design 
capacity of 1.4 m3/s for the river intake be sufficient to accommodate any 
additional water requests and withdrawals associated with future mine 
expansions beyond Phase I and II?  If not, discuss the options DCEL has 
considered for meeting any future water demands. 

Response: 

DCEL plans to construct a single intake with a sufficient capacity (roughly estimated 
at 2.8 m3/s) to support both the Joslyn North Mine Project as well as possible future 
expansion. 
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2. Volume 1, Section 8.3.3, Table 8.3-2, Page 8-4. 

The original application stated that the total volume required for initial filling was 
7.1 Mm3 (raw water pond, recycle water pond, Pond 1, and raw water line) and 
that, with an average pumping rate of 0.556 m3/s, the initial filling would be 
complete in approximately five months. The Project Update states that a total of 
22.0 Mm3 of water (Pond 1, raw water pond, offstream storage pond, recycle 
water pond, construction camp, SAGD, and a 25% contingency) is required for 
pre-production. 

a. Provide the updated rate and duration of pumping required for initial filling 
to meet the updated water requirements. 

Response:  

Initial filling is scheduled to be completed during the open-water season (April to 
October) of 2012. The peak withdrawal rate of 1.4 m3/s will enable withdrawal of a 
total of 22 Mm3 of river water during this open-water period. 

b. If filling is not concurrent, provide a schedule for filling the various ponds.  

Response: 

The various ponds might not be filled concurrently but their initial filling is scheduled 
to be completed during the 2012 open-water season. 

3. Volume 1, Section 13.7.3.1, Table 13.7-1, Page 13-81. 

Table 13.7-1 shows that the disturbance area associated with the water intake and 
pipeline has increased from 16 ha in the application to 38 ha in the project update.  

a. Explain why there is an increase in disturbance area and identify the specific 
components involved. If applicable, provide figures to support the discussion.  

Response: 

The water intake pipeline alignment described in the Joslyn North Mine Project 
Application was proposed to be 8 km long, 20 m wide and 16 ha in size. The new 
alignment, as presented in the Supplemental Information Submission, Volume 1: 
Project Update (see Figure 3-1) includes the power line, water intake line and the 
SAGD water intake reservoir. The power line and water intake line were estimated to 
be 5.7 km long and 30 m and 20 m wide, respectively, for a total corridor width of 
50 m (about 28 ha). The water reservoir was estimated to be an additional 10 ha. 

Alternative locations for the water intake pipeline are also shown in Figure 3-1 and 
are discussed further in the response to Alberta Environment SIR 35 in this 
submission. 
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4. Volume 1, Section 2.6, Page 2-26 and Section 8.4.4, Page 8-11. 

The location for Basal Water Sand (BWS) re-injection has changed from the NE 
section of the lease to the SW section. Additional information is required to 
understand the effects of BWS water disposal at the new location.  

a. Provide a map identifying the approximate location(s) of the injection 
well(s). Is Deer Creek considering using a single injection well or multiple 
wells throughout the duration of the Project?  

Response: 

As there is less basal water expected than what was estimated for the Application and 
consequently more basal water management options that require consideration, an 
exact location has not been identified. The location and number of wells will be 
contingent on subsequent investigation and engineering.  

b. What is the thickness of BWS deposits required to accommodate the 
proposed volumes of re-injection water? Discuss the criteria used to make 
this determination.  

Response: 

See the response to Alberta Environment SIR 4a in this submission. 

c. Discuss modelling of re-injection for the new location. Include the Baseline Case, 
the Application Case and the Cumulative Case.  

Response: 

See the response to Alberta Environment SIR 4a in this submission. Detailed 
modelling of the exact location proposed for reinjection will be done when the 
location is identified.  

d. Discuss the technical and environmental aspects of all the options that Deer 
Creek has presented for the disposal of BWS waters. Provide a rationale as to 
why re-injection into the BWS has been identified as the preferred option over 
the others.  

Response: 

Reinjection was the preferred disposal method because it has a lower cost and is a 
proven technology. Currently, the estimated basal water volumes requiring 
depressurization and disposal are low enough to allow DCEL to consider the disposal 
and treatment options described in the Supplemental Information Submission, 
Volume 1: Project Update, Section 8.4.4.  
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Options such as treatment require more energy and could have higher associated 
GHGs, but might also be used to reduce the river water requirement. The constraint is 
to economically treat the water to a quality level that will not affect bitumen recovery. 
Treatment and use options will continue to be assessed. DCEL plans to submit 
progress information regarding these options to the EUB and Alberta Environment as 
required.  

e. Provide information on and evaluate the available methods for re-injecting 
BWS into the BWS unit and, if it has been determined, indicate the method that 
Deer Creek plans to use. Include equipment, the rate and timing of re-injection, 
and any modelling results.  

Response: 

The location and number of wells will be contingent on subsequent investigation and 
engineering. 

Aquatic Resources 

5. Volume 1, Section 14.4.3.1, Page 14-6 and Volume 2, AENV SIRs, Response 209, 
Page 267 

According to the co-ordinates supplied in the data return related to Fish Research 
License 03-0400 under which this fish survey was conducted, Tributary 4 Reach 1 
(ET-4-1) of the Ells River is a tributary located south of the Ells River, and not a 
Reach of ET-4 as described in Section 14.4.3. Section 14.4.3.1 states that this 
Reach was sampled in spring, winter, and fall 2003, while the following section 
states that Reach 2 was sampled in the summer and fall of the same year. It 
appears as though either the wrong co-ordinates were provided to Alberta 
Sustainable Resource Development for Reach ET-4-1, or survey results from 
another tributary were reported as being from ET-4-1. If the results reported for 
ET-4-1 are indeed from another tributary, then there is no spring fisheries data 
available for the lower reach of ET-4.  

a. Confirm the location of the survey conducted on May 29, 2003 as this has 
implications regarding the validity of the reported seasonal usage of this 
tributary to the Ells River and the Habitat Suitability Index analysis for the 
five VEC species reported in Table 209-1. If necessary, update the 
assessment to ensure that there is a complete dataset. 

Response:  

The location of the survey on May 29, 2003 is confirmed as sample site ET4-1, on the 
unnamed tributary to the Ells River, ET4. The correct NAD 27 UTM coordinates for 
sample site ET4-1 are 450121E 6345136N Zn 12. 
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Navigation 

6. Volume 1, Section 8.5.2, Page 8-17 and Volume 2, AENV SIRs, Response 167 b, 
Page 183 

With respect to the Joslyn Creek diversion, DCEL indicates that “The 
Joslyn Creek diversion has been redesigned as a permanent feature”. With respect to 
the water intake structure, DCEL states “The intake structure will be designed to 
reduce the potential of significant navigation impact when it is in use; therefore, no 
significant navigation impact should occur in the Far Future if the structure is left in 
place”. It is the responsibility of the proponent to maintain an approved works 
according to the conditions of the Navigable Waters Protection Act (NWPA) 
approval, whether it is a permanent structure or abandoned and left in place. 
When decommissioning an approved works, all parts of the same must be 
completely removed and the bed and banks of the waterway restored to its natural 
state. NWPA approvals are valid for the period of time prescribed in the 
regulations.  

a. Describe how all approved works under the NWPA will be maintained for 
the period of time the approval is valid and beyond, if the works will be left 
in place, or describe plans for decommissioning an approved works. 

Response: 

The Joslyn Creek diversion will be designed as a permanent and navigable 
sustainable landscape feature. The details of both the diversion and the water intake 
will be developed during subsequent stages of engineering, in consultation with 
representatives of Transport Canada and Fisheries and Oceans Canada (DFO). Plans 
for facility decommissioning depend on final design and construction of the intake 
and would be discussed prior to decommissioning. 

7. Volume 2, AENV SIRs, Response 212a & b, Page 273 

DCEL has determined that Joslyn Creek and Ells River are not navigable based 
on the decision received in 2005 for the bridge crossing to the Phase II SAGD 
plant. The Project requires a Navigable Waters Protection Program 
determination of navigability for the section of the waterbody affected by the 
project.  

a. Provide results of the navigability determination for Joslyn Creek and 
Ells River from the Navigable Waters Protection Program. 

Response: 

DCEL received a letter of navigability determination under the Navigable Waters 
Protection Act (NWPA) from Transport Canada in 2005 for those sections of 
Joslyn Creek that would be affected by installing a bridge across Joslyn Creek to the 
DCEL Phase II SAGD development. DCEL has since submitted a request for the 
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determination of navigability under the NWPA for those sections of Joslyn Creek that 
might be affected by the Joslyn North Mine Project. For the Transport Canada letter 
of navigability determination for the lower reaches of Joslyn Creek, see Appendix A. 

Lakes – End Pit Lakes and Ponds 

8. Volume 1, Section 8.5.2, Pages 8-17 to 8-20 

Regarding the Joslyn Creek Diversion: 

a. Provide a cross section of the new dyke for the compensation lake 
(Joslyn Lake), and comment on the type of materials for construction, 
seepage control issues and stability of the structure. 

Response: 

For a conceptual cross-section design of the landform for the compensation lake, see 
Figure 8-1. Final design will be based on detailed field investigation results during the 
detailed engineering stage and before start of construction. 

A staged construction of the landform might not be required pending the availability 
of suitable construction materials. If staged construction is required, Stage 1 would 
involve construction of a dyke to operational standards. This dyke would be 
constructed predominantly from silty clay till materials from various sources. The 
silty clay till material is expected to provide adequate stability for the proposed 
geometric shape and have suitably low permeability to minimize seepage. Stage 2 
would involve filling the downstream side of the dyke to the closure landform. The 
closure landform would be capped using silty clay till material. 

The dyke and landform would be constructed with suitably flat side slopes to ensure 
stability. Geotechnical modelling of the geometric shape of the diversion dyke will be 
performed to confirm that the side slopes provide a suitable factor of safety for 
stability. 

Since the construction materials will predominantly consist of clays, seepage is not 
expected to be a concern. However, seepage analyses will be performed during 
detailed engineering to estimate the expected seepage flow through the dyke and 
landform. DCEL might consider constructing a clay core during Stage 1 to minimize 
seepage flow rates. 

Analyses during detailed engineering will be done to estimate any settlement due to 
consolidation of the founding clays. The geometric shape of the landform will be 
designed to accommodate such expected settlement. 
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b. Discuss if an instrumentation-monitoring program for surveillance of the 
diversion dyke has been considered: during operation and after end of 
operations (after 2034).  

Response: 

DCEL plans to monitor dyke and landform performance. The monitoring program 
would include the following: 

• regular routine and intermediate inspections  
• special inspection after unexpected or large flood events 
• instrumentation, including installation and recording 

As part of the monitoring program, instrumentation might be installed and 
measurements recorded. The instrument program could include the following: 

• slope stability instrumentation (slope indicators) 
• seepage instrumentation (standpipe piezometers) 
• survey control for settlement 

c. Discuss the consequence-classification of the diversion dyke according to the 
Canadian Dam Association guidelines. 

Response: 

If the Stage 1 dyke was operational before construction of the closure landform, the 
Stage 1 dyke would be classified in the high consequence category according to the 
Canadian Dam Association’s dam safety guidelines. A highly unlikely failure of the 
Stage 1 dyke would result in partial loss of the compensation lake. The likelihood of 
loss of life as a result of the potential dyke failure would be very low. 

The closure landform will be designed and constructed to closure standards, and 
would be stable and sustainable over the long term by accommodating long-term 
erosion and mass-wasting processes and by preventing potential overtopping by 
extreme flood events up to the probable maximum flood (PMF). As such, the closure 
landform is not considered a dam. 
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9. Volume 2, AENV SIRs, Response 34a, Figure 34a-1, Page 56 

a. Discuss the rationale for this particular design of the internal seepage control 
system for the Pond 1 dyke. 

Response: 

The dyke profile in Figure 34-1 is a conceptual design and reflects the sequence in 
which the materials will be placed. As noted in the Supplemental Information 
Submission, Volume 1: Project Update, Pond 1 dyke will be constructed first, 
followed by EDA-D. This implies the dyke must be self supporting and stable. The 
granular filter drain on the downstream side of the core is intended to guard against 
possible construction defects of the impermeable core. The filter drain serves to: 

• prevent crack propagation and loss of material causing piping failure  
• capture any seepage through the core  

The horizontal portion of the granular drain provides a conduit for water to drain so 
as not to build up pore pressure within the structure and affect the stability of the 
dyke. The exact position of the horizontal granular drain relative to the base of the 
dyke will be determined during detailed design. If thickened tailings are to be 
deposited on the west side of the dyke, there should be little to no seepage through the 
core. The pipe that extends through the EDA-D might not be required. Since the 
deposition plan is not yet finalized, the drain pipe has been left in place. 

b. Discuss the potential for erosion on the slope at the exit of the pipe, in this 
case the slope of EDA-D. 

Response: 

The potential for erosion on the slope of EDA-D at the exit of the pipe will be 
minimal since there is little to no seepage anticipated. However, if higher than 
expected seepage is encountered, pipes can be added to convey the water down the 
slope to the toe of EDA-D and eliminate the erosion concern entirely. Other equally 
effective measures include installing half culverts and placing riprap directly below 
the pipe discharge point. 
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10. Volume 1, Appendix C, Section 2.2.1. 

The proponent states: “The HHRA assumed that CrVI comprised 10% of chromium 
in all media (i.e. air, soil, water, plants and game).”  Explain why and provide 
references to support the use of 10% CrVI in all media. 

Response: 

The assumption that 10% of chromium in all media is in its hexavalent form is 
conservative. There is no evidence to suggest that the Joslyn North Mine Project will 
release chromium(VI). Chromium(VI) is typically released from the following 
sources: 

• chromate manufacturing (CEPA 1994) 
• fly ash from coal-fired power plants (Stern et al. 1984) 

Nearly all the chromium in soils (Bartlett and James 1988), sediments (Nriagu et al. 
1993) and biological tissues (Anderson 1981; Nieboer and Jusys 1988) is likely 
present as chromium(III) (CEPA 1994). 

The estimated atmospheric half-life for chromium(VI) reduction to chromium(III) 
was reported in the range of 16 hours to about 5 days (Kimbrough et al. 1999). In 
most soils, chromium will be present predominantly in the chromium(III) state 
(ATSDR 1994) and a large portion of chromium in soil will not be oxidized to 
chromium(VI), even in the presence of favourable pH and mineral conditions 
(Bartlett 1991; James et al. 1997). Chromium(VI) in water will eventually be reduced 
to chromium(III) by organic matter in the water (ATSDR 1994).  
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Nieboer, E. and A.A. Jusys. 1988. Biologic chemistry of chromium. In: Chromium in 
the Natural and Human Environments. J.O. Nriagu and E. Nieboer (eds.), 
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11. Volume 1, Appendix C, Section 2.2.1 and Section B-2.7, Page B-22.  

The proponent notes that mercury was not evaluated in the HHRA, citing four 
reasons: 1) Mercury was not listed in emission profiles used to characterize metal 
emissions from the mine fleet; 2) Background mercury in surface water is below 
guidelines; 3) Background mercury in fish is below guidelines protective of human 
health; and 4) Mercury was not quantitatively assessed in the surface water 
assessment and DCEL will ensure waterbodies will meet the CCME water quality 
guideline for mercury. In addition, regarding Figure B1-1 on Page B-23, the 
proponent states “Information in this figure indicates that approximately 90% of 
walleye and northern pike and practically 100% of lake white fish have 
concentrations below Canadian consumption guidelines (i.e., 0.5 ppm) for the 
protection of human health (CFIA 2002).”  The CFIA consumption guidelines are 
for commercial fish only, not recreational or sport fish, and are not typically 
recommended for use in HHRAs. 

a. All mining operations in the oil sands region to date have indicated that there 
is mercury being released and, consequently, assessed mercury. Explain the 
differences in operations between DCEL and other mines such that DCEL 
will not be releasing mercury. 

Response: 

Mercury being released or projected to be released from other mining operations has 
been characterized as being the same as natural background levels. While arguments 
can and have been made for theoretically elevated levels of mercury (see the 
Supplemental Information Submission, Volume 2, response to EUB SIR 158), 
evidence from monitoring and modelling predictions in the region do not support the 
contention that oil sands operations are contributing increased mercury levels. For 
example: 

• The database of mercury levels for process-affected waters from Syncrude, 
Suncor and Shell, used as the basis for all recent EIA water quality modelling 
efforts, shows nondetectable levels of mercury (at detection levels of 
<0.00005 mg/L for 24 out of 25 samples). 
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• The measured mercury levels in MFT (reported in Imperial Oil 2005: Volume 6, 
Appendix 5E, Tables 5-24 and 5-17) ranged from 0.02 to 0.11 µg/g (n=6) 
compared with natural sediment concentrations of mercury throughout the region 
ranging from 0.009 to 0.2 µg/g (n=35). 

• Discharge levels of mercury from existing muskeg and overburden dewatering 
polishing ponds have all been nondetectable (27 out of 28 samples from polishing 
pond outflows from Albian Muskeg River Mine Project (Golder and Cantox 
2002; Golder 2003; Albian 1999–2002; Syncrude 1997–1998). 

• The Mackenzie River Basin State of the Aquatic Ecosystem report (MRBB 2004) 
reported that sediment data from Lake Athabasca indicated mercury deposition is 
lower than it was historically (see Figure 1-24, p. 47); mercury advisories at some 
sites in the Athabasca sub-basin are the result of naturally elevated levels of 
mercury in predatory fish species (p. 80) and global circulation models indicate 
that a substantial portion of the mercury originates from Europe and Asia (p. 46). 

• The Kearl Project and Muskeg River Mine Expansion projects (Imperial Oil 
2005; Shell 2005) predictions for mercury for all watercourses and waterbodies 
assessed showed virtually no change from background ranges for all snapshots. 

EIAs completed before 2005 have variously identified that mercury could be elevated 
relative to background. The reason for this was the uncertainty introduced through the 
use of high detection levels and the representation thereof in modelling predictions. 
As identified in the Supplemental Information Submission, Volume 2, response to 
EUB SIR 158, “There is great uncertainty in determining actual concentrations of 
mercury in the lower Athabasca River.” In fact, detection limits range 4 to 5 orders in 
magnitude or 83,000 times. The more recent EIAs (e.g., Imperial Oil 2005) have been 
able to reduce some of that uncertainty through the use of data reflective of improved 
detection levels, but likely still overestimate mercury levels. 

DCEL is committed to continued monitoring of mercury and “ultra-low” mercury in 
the Joslyn Lease and through its participation with RAMP. In addition, DCEL is 
committed to ensuring that any releases of potentially mercury-affected waters to the 
environment will meet applicable guidelines. 
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b. If substantive evidence cannot be provided to support this claim, assess 
impacts to human health as a result of exposure to mercury (including 
exposure to methyl mercury through the consumption of fish), taking into 
account the possibility that the compensation lake and end pit lakes could 
increase mercury levels. 

Response: 
Neither the compensation lake nor the end pit lake is expected to contain levels of 
mercury above background levels. As discussed in the response to Alberta 
Environment SIR11a, sedimentation ponds being used in the region to drain muskeg 
(peat) and overburden have shown no evidence of elevated mercury levels. No 
process-affected seepage is expected to affect the compensation lake. The 
introduction of peat into the end pit lake in any appreciable quantity is unlikely 
because the landscape will be designed to be geomorphically stable with low 
erosional potential and possess constructed wetlands that will serve to dampen floods 
and hence, transport of peat into the end pit lake. As a condition of DCEL’s 
anticipated Section 35(2) from DFO, mercury concentrations will be monitored in the 
compensation lake in both water and fish to confirm that levels are within background 
ranges. Ongoing end pit lake research will include examination of mercury dynamics 
to ensure that mercury will not pose a concern to water quality, fish tissue or human 
health. Although not expected to be necessary, fish exclusion devices could be 
employed at the outlet of the end pit lake, if required, until such time that monitoring 
indicated that the water quality was suitable for habitation. 
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12. Volume 1, Appendix C, Section 2.2.1.  

In this section the proponent lists the metal emissions from motor vehicles. 
Explain why molybdenum and nickel were not included. 

Response:  

Metal emissions from diesel combustion were based on a research report provided by 
the Health Effects Institute (HEI 2006). The profile of metal emissions from diesel 
combustion was characterized based on information contained in Table 8 on p. 39 of 
the report (HEI 2006). Molybdenum and nickel were not included because: 

• molybdenum emissions from diesel were reported to be zero 
• nickel was not listed in the report’s emission profile 

References 
HEI (Health Effects Institute). 2006. Characterization of Metals Emitted from Motor 

Vehicles. J.J. Schauer, G.C. Lough, M.M. Shafer, W.F. Christensen, M.F. 
Arndt, J.T. DeMinter and J.S. Park. Research Report 133. March 2006. 

13. Volume 1, Appendix C, Section 2.2.1. 

The proponent states: “Given that the emissions from the Project will be 
combustion-related and that the formation of secondary particles falls within the 
PM2.5 size fraction, the assessment focused on PM2.5 emissions including the 
formation of secondary particulates.”  Provide evidence that all particulate 
emissions will be in the PM2.5 fraction. If not, update the HHRA. 

Response:  

According to the U.S. EPA emission factor document AP42 (Section 1.4.3), 
particulate matter from natural gas combustion has been estimated to be less than 
1 μm in size and has filterable and condensable fractions. Section 1.5.1 indicates that 
for natural gas, all particulate matter is less than 10 μm in aerodynamic equivalent 
diameter (PM10).  

For diesel combustion, AP42 (Section 3) indicates that all particulate is assumed to be 
<1 μm in size. Appendix B of the AP42 document provides generalized size 
distribution information for stationary diesel combustion engines and indicates that 
for uncontrolled emissions, 90% are less than PM2.5 and all are less than PM10. 

Therefore, for these types of sources, the assumption that combustion particulate 
matter emissions are PM2.5 is reasonable.  

Although not all particulate emissions will be in the PM2.5 fraction, associations 
between adverse health effects and particulate matter are more clearly defined or 
more strongly associated with exposure to PM2.5. Therefore, the assessment evaluated 
adverse health effects from exposure to PM2.5, which includes secondary formation of 
PM2.5.  



SECONDARY ALBERTA ENVIRONMENT SIR RESPONSES  
  
 

October 2007  Deer Creek Energy Limited
Page 48  
 

Evidence to support this premise includes: 

• The majority of epidemiological studies evaluating short-term particulate matter 
exposure and mortality, including respiratory mortality, suggest that it is more 
clearly linked to PM2.5 (Health Canada 2004).  

• In response to a question on the characteristics of particulate matter responsible 
for adverse health effects, the World Health Organization (WHO 2003) stated: 
“There is strong evidence to conclude that fine particles (PM2.5) are more 
hazardous than larger ones (PM2.5-10) in terms of mortality and cardiovascular and 
respiratory endpoints in panel studies.” 

This does not imply that the coarse fraction of PM10 is innocuous, but that PM2.5 is a 
better predictor of potential adverse health effects. Any potential health risks 
associated with exposure to coarser fractions of particulate matter will be lower than 
those predicted for PM2.5 in the HHRA. 

References 
Health Canada. 2004. Human Health Effects of Fine Particulate Matter: Update in 

Support of the Canada-Wide Standards for Particulate Matter and Ozone. 
Prepared for the Canadian Council of Ministers of the Environment. 
Executive Summary. Coarse Fraction of PM – Human Health Effects. 

U.S. EPA (United States Environmental Protection Agency). 2004. Air Quality 
Criteria for Particulate Matter, Volume II. EPA/600/P-99/002bF. 
National Centre for  Environmental Assessment-RTP Office, Office of 
Research and Development. U.S. Environmental Protection Agency. 
Research Triangle Park, North Carolina. October 2004. 

WHO (World Health Organization). 2003. Health Aspects of Air Pollution with 
Particulate Matter, Ozone and Nitrogen Dioxide. Report on a WHO Working 
Group. Bonn, Germany. January13–15, 2003. 
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14. Volume 1, Appendix C, Section 2.5. 

The chemical fate and persistence screening criteria are presented in this section. 
The screening for chemicals to include in the multi-media assessment was based 
on having a soil half-life greater than or equal to 6 months or 182 days or an 
octanol-water partition coefficient (log Kow) greater than or equal to 5. The 
definitions set out for persistence and bioaccumulation are determined within the 
Canadian Environmental Protection Act, 1999 to prioritize substances on the 
Domestic Substances List (DSL). While this is a useful method to prioritize which 
compounds need national guidance and regulation, it in no way implies that if a 
substance does not meet these criteria that the chemical should be considered safe 
and/or non-toxic. 

Chemical fate and persistence screening is not used to determine if a substance 
should be considered safe and/or non-toxic. Instead, the chemical fate and 
persistence screening is used to determine if a chemical should be evaluated via 
the oral pathway or not. All chemicals of potential concern (COPCs) are evaluated 
in an inhalation assessment on an acute and chronic basis. Alternatively, 
chemicals with physical properties having a soil half-life greater than or equal to 6 
months or 182 days or an octanol-water partition coefficient (log Kow) greater 
than or equal to 5 are considered for the oral and inhalation pathway combined 
(i.e., multi-pathway exposure assessment). Alternatively, chemicals with physical 
properties having a soil half-life less than or equal to 6 months or 182 days or an 
octanol-water partition coefficient (log Kow) less than or equal to 5 are considered 
for the inhalation pathway only and not evaluated in the multi-pathway exposure 
assessment. Typically, volatile organic compounds (e.g., benzene, toluene, 
ethylbenzene, and formaldehyde) “fail” the persistence screening and as a result 
are only evaluated via the inhalation pathway.  

a. Provide evidence that a screening for the multi-media exposure pathway 
solely based on persistence and bioaccumulation using DSL criteria is 
adequate for human health and provide evidence that the criteria are 
sufficient to identify chemicals of potential concern for human health. 

Response:  

An inventory of chemicals that can be potentially released into the environment is 
derived based on identified Joslyn North Mine Project sources. The following 
equipment, structures or facilities were identified as continuous air emission sources: 

• mine areas or surfaces 
• mine fleet 
• processing plant 
• tailings ponds 
• fugitive sources 
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Impacts from direct disturbance of watersheds, lakes, mine operations, seepage of 
process-affected waters and alteration of flow regimes could result in changes in 
water quality.  

Combined, the chemical inventory from atmospheric and water releases are listed as 
follows:

1,3-butadiene 
2-methylnaphthalene 
3-methylcholanthrene 
7,12-dimethylbenz(a)anthracene 
acenaphthene 
acenaphthylene 
acetaldehyde 
acrolein 
aliphatic C5-C8 
aliphatic C9-C16 
aliphatic C17-C34 
anthracene 
aromatic C9-C16 
benzene 
benz (a)anthracene 
benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(g,h,i)perylene 
benzo(k)fluoranthene 
carbon monoxide 
carbon disulphide 
carbonyl sulphide 
chrysene 
dibenz(a,h)anthracene 
dichlorobenzene 
ethylbenzene  
fluoranthene 
fluorene 

formaldehyde 
hydrogen sulphide 
I-pentane 
Indeno(1,2,3-cd)pyrene 
N-hexane 
N-pentane 
naphthalene 
nitrogen dioxide 
particulate matter (PM2.5) 
phenanthrene 
pyrene 
sulphur dioxide 
toluene 
xylenes 
aluminum 
antimony 
arsenic 
barium 
cadmium 
chromium 
chromium VI 
lead 
manganese 
silver 
strontium 
vanadium 
zinc 
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Chemicals were not screened out of the assessment, but all chemicals were evaluated 
via the inhalation pathway on an acute and chronic basis. The fate and persistence 
screening was used to determine which chemicals need to be considered for oral 
exposures in addition to inhalation. Metals were not included as part of the fate and 
persistence screening, but automatically assumed to persist in the environment and 
evaluated in the multiple-exposure pathway model. Based on the fate and persistence 
criteria, the following chemicals were assessed in terms of the multiple-exposure 
pathways (i.e., oral and inhalation): 

acenaphthylene 
aliphatic C5-C8 
aliphatic C9-C16 
aliphatic C17-C34 
anthracene 
aromatic C9-C16 
aromatic C17-C34 
benz(a)anthracene 
benzo(a)pyrene 

benzo(b)fluoranthene 
benzo(g,h,i)perylene 
benzo(k)fluoranthene 
chrysene 
dibenz(a,h)anthracene 
fluoranthene 
indeno(1,2,3-cd)pyrene 
phenanthrene 
pyrene 

As indicated previously, all potential metal emissions were included in the 
multiple-exposure pathway assessment. 

b. Confirm that the chemicals screened out in the HHRA do not have a high 
potential for human exposure or do not have inherent toxicity. 

Response:  

No chemicals other than methane, butane and propane were screened out of the 
assessment. These chemicals do not represent a health hazard and were thus not 
included in the risk assessment because maximum concentrations would be well 
below those that would result in hypoxia or an explosive hazard.  

c. If conclusive evidence cannot be provided for questions a) and b), update the 
HHRA. 

Response:  

For conclusive evidence, see the response to Alberta Environment SIR 14a in this 
submission. 
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15. Volume 1, Appendix C, Section 3.3.  

Presented in Table 3-3 are the potential additive interactions among chemicals of 
potential concern. Reassess the impacts to human health to include acrolein for 
the acute respiratory irritant group. 

Response: 

The acute exposure limit used for acrolein predicted from the Joslyn North Mine 
Project was based on eye irritation (i.e., watering or itchy eyes) and not respiratory 
irritation (e.g., difficulty in breathing, coughing). Therefore, these two toxicologically 
different endpoints should not be added to evaluate potential additive interactions. 
Instead, potential additive interactions were identified for chemicals of potential 
concern (COPCs) known to cause “eye irritation,” including: 

• acetaldehyde 
• acrolein 
• dichlorobenzene 
• formaldehyde 

For a summary of the potential additive interactions reported as mixture concentration 
ratio (CR) values for the eye irritant group, see Table 15-1. 

Table 15-1 Summary of Mixture Concentration Ratio Values for 
Eye Irritant Group 

Receptor Baseline Application CEA 
R1 0.16 0.16 1.6 

R2 1.7 1.7 3.3 

R3 1.4 1.4 2.8 

R4 0.045 0.077 0.10 

R5 0.035 0.053 0.062 

R6 0.045 0.059 0.085 

R7 0.23 0.23 0.15 

R8 0.039 0.039 0.058 

R9 0.064 0.064 0.13 

R10 0.061 0.061 0.096 



  SECONDARY ALBERTA ENVIRONMENT SIR RESPONSES
  
 

Deer Creek Energy Limited  October 2007
  Page 53
 

Slight exceedances of the threshold CR value of 1 are predicted to occur at R1, R2 
and R3. The majority of eye irritation risk is due to acrolein (91%). The exceedances 
are not expected to result in adverse effects for the following reasons: 

• Predicted CRs for acrolein are considered conservative, due to conservative 
assumptions used in the air quality assessment model. 

• Measured ambient concentrations of acrolein at Fort McKay and Fort McMurray 
are lower than the predicted baseline concentrations. 

• The acrolein guideline derived by the Office of Environmental Health Hazard 
Assessment (OEHHA) incorporates a margin of safety. 

• The exceedances are based on peak acrolein concentrations that were predicted to 
occur infrequently. 

For additional details, see the revised Human Health Risk Assessment in the 
Supplemental Information Submission, Project Update: Volume 1, Appendix C, 
Section 6.1.1.1. 

16. Volume 1, Appendix C, Section 6.0.  

The results of the risk assessment are presented in this section. The risk 
assessment for certain chemicals indicated concentration ratios and exposure 
ratios over 1.0. Supposing that this proves to be true, discuss potential human 
health impacts. 

Response:  

Concentration ratios (CRs) for acrolein and the respiratory irritant group were 
predicted to exceed the benchmark CR of 1 on an acute and chronic basis. The 
Human Health Risk Assessment in the Supplemental Information Submission, 
Volume 1: Project Update characterized acute risks from exposure to acrolein as 
follows: 

“The exceedances are not expected to result in adverse effects for the following 
reasons: 

• Predicted CRs are considered conservative, due to conservative assumptions used 
in the air quality assessment model. 

• Measured ambient concentrations of acrolein at Fort McKay and Fort McMurray 
are lower than the predicted baseline concentrations. 

• The acrolein guideline derived by OEHHA incorporates a margin of safety. 
• The exceedances are based on peak acrolein concentrations that were predicted 

to occur very infrequently at most.” 

The HHRA provided additional evidence to support the reasons highlighted above. 
Based on the conservatism used in the air quality assessment, the safety factors used 
in the derivation of the guideline and the frequency of exceedances (i.e., worst case 
<2%), health risks are not expected and can be characterized as negligible. 
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An acute maximum CR of 1.3 for the respiratory irritant mixture was calculated for 
the CEA case at R9 (Mannix location). In addition, a CR of 1.1 was calculated at the 
same location for the Baseline and Application Cases. No other receptor locations or 
assessment cases predicted CR values greater than 1 for the acute mixtures. The 
HHRA provided a number of reasons (i.e., conservative assumptions) for why 
“adding the CRs likely overstates the actual cumulative respiratory risk.” Therefore, 
the slight exceedance of the benchmark value of 1 in the Baseline, Application and 
CEA Cases is of no practical significance. Cumulative respiratory effects are not 
expected and can be considered negligible.  

The chronic inhalation assessment calculated CR values below 1 for all COPC, 
mixtures, receptor locations and assessment cases, with the exception of acrolein and 
the respiratory irritant group mixture. A chronic acrolein CR of 1.1 was calculated for 
the CEA Case at the Athabasca Valley location in Fort McMurray. Acrolein CR 
values were less than 1 for the Baseline and Application Cases. The HHRA provided 
the following statement regarding the conservative assumptions used in the HHRA to 
characterize chronic acrolein risks for the CEA case: 

“The slight exceedance of the threshold value of 1.0 (CR=1.1) is of no practical 
significance given the safety factors that were incorporated into the acrolein 
guideline. The guideline was derived by the U.S. EPA (2007) and adopted an overall 
safety factor of 1000 to account for extrapolation from rat to human (3-fold), intra-
species variability (10-fold), subchronic to chronic (10-fold), and for use of a minimal 
LOAEL (3-fold). Therefore, exposures slightly above the conservative guideline does 
not imply that adverse health effects are likely to occur.” 

Adverse health effects from long-term exposure to acrolein are not expected and can 
be considered negligible based on the conservative assumptions used in the 
assessment.  

Finally, a chronic CR of 1.1 for respiratory irritants was calculated at the 
Athabasca Valley receptor location in Fort McMurray for the CEA Case only. CRs 
for the Application and Baseline Case at the Athabasca Valley receptor location were 
below 1. The HHRA characterized chronic respiratory risks as follows: 

“Overall, the conservative assumptions used in the derivation of the acrolein 
guideline and air quality modelling, combined with limited evidence that much higher 
concentrations are required for deep lung effects to occur, provides evidence that the 
assumption of additive risks resulting in potential health effects are unlikely.”    

Therefore, based on the conservative assumptions used in the assessment, adverse 
health effects from the respiratory irritant mixture are not expected.  
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17. Volume 1, Appendix C, Section 6.2. 

Table 6-12 presents the chronic multiple pathway life-time cancer risks and 
exposure ratios for the hypothetical Fort McKay receptor. Include a mixture for 
carcinogens and assess potential health risks. 

Response: 

The lifetime cancer risks for mixtures were omitted in error in Table 6-12 and 
incorrectly reported in Table 6-13. For the requested and corrected information, see 
Table 17-1. 

Table 17-1 Exposure Ratio Values for Lifetime Cancer Risks for 
Mixtures 

Cancer Mixture Baseline Application CEA 
Fort McKay (Table 6-12) 16 17 16 

Fort McMurray (Table 6-13) 3.4 3.5 3.4 

 

For the Baseline, Application and CEA case, cancer risks are expressed as lifetime 
cancer risks (LCRs). The LCRs simply refer to the number of cancer cases that could 
potentially result from the estimated exposures to the carcinogenic COPCs in a 
population of 100,000 people. There is no clear benchmark for what is an acceptable 
risk for LCR, given that the predicted LCRs for these cases include background levels 
(both natural and anthropogenic). The revised HHRA identifies that all project-related 
incremental lifetime cancer risk (ILCR) values are below 1 in 100,000, indicating 
acceptable carcinogenic risks from COPCs via the multiple-exposure pathways (i.e., 
inhalation, ingestion and dermal contact). 

18. Volume 1, Appendix C, Appendix A. 

a. Table A-20 on Page A-29 lists the chronic oral exposure limits for antimony. 
Clarify which reference dose (RfD) units were used in the assessment (i.e., 
the one in the Table or the one in the paragraph below?). 

Response: 

There was a unit error in Table A-20. The RfD should be 0.4 µg/kg/day, not 
0.0004 µg/kg/day. The HHRA used the correct value of 0.4 µg/kg/day. 
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b. For the chronic oral exposure limit for cadmium the proponent notes on 
Page A-48 that the RfD developed by the U.S. EPA is adjusted for 
adsorption. Explain how the U.S. EPA RfD was used in the assessment and if 
an adjustment for bioavailability was applied.  

Response:  

The US EPA limit assumed 2.5% absorption of cadmium from food to derive the 
No Observed Adverse Effect Level (NOAEL) based on the toxicokinetic model that 
is available. The HHRA did not adjust this limit further for relative bioavailability 
(see Appendix B1, Table B1-20 of the revised HHRA in the Supplemental 
Information Submission, Volume 1: Project Update, Appendix C); therefore, the limit 
of 1 µg/kg/day was used in the HHRA without any adjustment for oral exposures. 

c. Assess potential human health impacts of exposure to chromium via the 
inhalation pathway using Health Canada’s toxicological reference values for 
total chromium. 

Response: 

For predicted annual average air concentrations for chromium at receptor locations 
for each assessment case, see Table 18-1. 

Table 18-1 Predicted Annual Average Chromium Concentrations 
Receptor 

 
Baseline 
(µg/m3) 

Application 
(µg/m3) 

CEA 
(µg/m3) 

R1 0.00023 0.00023 0.00023 
R2 0.00013 0.00013 0.00013 
R3 0.000087 0.000087 0.000087 
R4 0.00019 0.00019 0.00019 
R5 0.00014 0.00014 0.00014 
R6 0.00012 0.00012 0.00012 
R7 0.00022 0.00022 0.00022 
R8 0.00017 0.00017 0.00017 
R9 0.00031 0.00031 0.00031 
R10 0.00019 0.00019 0.00019 
 

Table 18-1 compares predicted chromium concentrations at receptor locations with 
Health Canada’s inhalation unit risk for total chromium, 0.9 (mg/m3)-1.  
Health Canada’s inhalation unit risk equates to a risk-specific concentration (RsC) of 
0.00092 µg/m3 (Health Canada 2004). The predicted air concentrations shown in 
Table 18-1 are less than the RsC for the three assessment cases at all 10 receptor 
locations. 

References 
Health Canada. 2004. Federal Contaminated Site Risk Assessment in Canada. Part II: 

Health Canada Toxicological Reference Values (TRVs). Environmental 
Health Assessment Services Safe Environments Program. September 2004. 
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19. Volume 1, Appendix C, Appendix B1. 

a. Provide substantive evidence as to whether the consumption rates from the 
Wein 1989 data is representative of current consumption patterns of First 
Nation members.  

Response: 

There is no recent evidence to suggest whether the consumption rates from Wein 
(1989) are currently representative or not. Information that characterizes the 
consumption rates of First Nation members in the oil sands region, other than the 
report by Wein (1989), is not available. However, the 1989 Wein data are considered 
to be the most relevant information available. 

b. Identify if the calculations of the consumption rates used in the assessment 
includes elders. If not, as elders often obtain a large component of their diet 
from traditional foods, comment on the results of the human health risk 
assessment to include this age group. 

Response:  

The study by Wein (1989) characterized the use of country foods by First Nation 
members through interviews with the female head of each household. Data collected 
from the interviews were used to calculate mean energy and nutrient intakes based on 
age and sex. Age categories were as follows: 

• Adolescents and young adults (13 to 24 years of age) 
• Middle adults (25 to 49 years of age) 
• Older adults (50 to 86 years of age) 

References 
Wein, E.E. 1989. Nutrient Intakes and Use of Country Foods by Native Canadians 

Near Wood Buffalo National Park. A thesis presented to the Faculty of 
Graduate Studies of the University of Guelph. February 1989. 



SECONDARY ALBERTA ENVIRONMENT SIR RESPONSES  
  
 

October 2007  Deer Creek Energy Limited
Page 58  
 

20. Volume 2, AENV SIRs, Response 97, Page 110.  

The proponent concludes that a HHRA for the construction phase is not required 
because emissions during construction are less than the operations phase. While 
emissions will be lower, actual emissions characteristics will be different (height of 
emission sources, location of sources relative to receptors, etc.).  

a. Provide definitive evidence that there will be no unacceptable exposures 
during the construction. If this is not possible, provide an updated 
assessment taking in to account the construction phase. 

Response: 

Different types of construction activities will take place throughout the life of the 
project; however, to distinguish construction activities during the initial years of the 
project, the term construction phase is used. The operations phase includes emissions 
from construction. Construction phase emissions will be mainly from combustion of 
diesel by operating mine equipment to complete the starter dyke, plantsite grading 
and basic mine drainage activities. As noted in the Supplemental Information 
Submission: Volume 2, response to Alberta Environment SIR 97, fuel consumption 
by diesel equipment during the entire construction phase is approximately half (i.e., 
56%) the amount used during peak operations, which was the value used in the air 
quality assessment to characterize air emissions for the Application Case. 

Gasoline and natural gas are the other two possible emission sources for the 
construction phase.  

Gasoline consumption is expected to be less than one-third the diesel consumed 
during construction. Combustion of gasoline during construction is no different than 
diesel, except that it is more efficient than burning diesel (U.S. EPA 1996, Section 3, 
Table 3.3.1). Therefore, the emission rates per unit volume of fuel consumed during 
operations are more conservative than those that would be used during construction. 

The level of natural gas emissions is anticipated to be approximately 1% of 
operations natural gas emissions, based on previous EIAs (Imperial Oil 2005). 
Natural gas emissions were included under operations phase emissions. 

For a comparison of the equipment and emission sources during construction and 
operations, see Table 20-1. 
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Table 20-1 Comparison of Emission Sources in the Construction and 
Operation Phases 

Equipment Emission source Construction Phase Operations Phase
Various mine equipment Diesel, gasoline and natural gas √  

Mine fleet Diesel  √ 

Mine areas Bitumen  √ 

Processing plant Natural gas and diesel  √ 

Fugitives Diluents and fuel  √ 

Tailings ponds Bitumen and diluents  √ 

 

Compared with the operations phase, emission sources will be slightly different and 
less prevalent in the construction phase. Operations emissions used in the HHRA 
were based on combustion of natural gas and diesel during peak operation of the mine 
and plant. In addition, the HHRA included peak emissions from the mine, tailings 
ponds and emissions from storage tanks and infrastructure. 

Construction activities will be concentrated in and adjacent to the processing plant, 
which is farther away from Fort McKay and other receptor locations used in the 
HHRA (e.g., hunter/trapper cabin) than emissions expected from the mine area and 
mine fleet. Therefore, the spatial orientation of emissions and locations of receptors in 
the operations phase provides a more conservative assessment than if based on the 
construction phase alone. In addition, in the Supplemental Information Submission, 
Volume 2, the response to Alberta Environment SIR 114, provided an assessment of 
acute exposures to the MPOI during operations, which is a worst-case scenario. 

Finally, the HHRA evaluated risks to receptors from the Joslyn North Mine Project 
and from many existing, approved and potential future projects. Excluding the 
potential emissions that might be expected from the short-term construction phase of 
the project, emissions during construction or operations would be very small 
compared with regional emission sources (i.e., continuous over a 30- to 35-year 
period) that were included in the air quality assessment. 

Based on these considerations, an updated HHRA is not considered necessary 
because the assessment for the operations phase is conservatively representative of 
the construction phase. 

b. Are diesel emissions the only emission source during construction? If not, list 
the other emission sources during construction.  

Response: 

As discussed in the response to Alberta Environment SIR 20a in this submission, 
diesel emissions will represent the majority of emissions during the construction 
phase with minor emissions from gasoline and natural gas. It is anticipated that there 
will be natural gas emissions from 2009 to 2012 mainly due to camp housing 
infrastructure.  
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c. Explain how the emissions of SO2, NO2, PM2.5, metals and VOCs relate to 
CO2 emissions rates. 

Response: 
DCEL listed the construction emissions relating to GHG, namely for the CO2, CH4, 
and N2O from the use of diesel powered mine equipment in Supplemental 
Information Submission: Volume 2, response to Alberta Environment SIR 6, 
Table 6.3. DCEL expects that the relationship between SO2, NO2, PM 2.5, metals and 
VOCs to CO2 emissions rates will be consistent between the operations and 
construction phases. The primary difference between the phases is that the 
construction phase emissions are anticipated to be much lower than operations phase 
emissions. 

References 
U.S. EPA 1996. AP 42. Fifth Edition, Volume I, Chapter 3: Stationary Internal 

Combustion Sources. October 1996. 

Imperial Oil (Imperial Oil Resources Ventures Limited). 2005. Kearl Oil Sands 
Project – Mine Development. Volumes 1 to 9. Submitted to Alberta Energy 
and Utilities Board and Alberta Environment. Calgary, Alberta. July 2005. 

21. Volume 2, AENV SIRs, Response 99, Page 111. 

DCEL states: “Chemicals were screened out if their concentrations did not 
increase in the Application or Planned (CEA) Cases (from the Application Case) 
or were within the range of natural variability, even if they potentially posed 
health risks under the Baseline Case. The screening process was designed to 
determine if the project would have an adverse incremental effect on water 
quality.”   

a. Explain how the range of natural variability was determined and outline 
what was considered to be acceptable. Does variability as presented in this 
assessment include the existing development in the area (i.e., does existing 
development influence variability)? 

Response: 
The range of natural variability was determined by recording the observed minimum 
and maximum concentrations from the Regional Aquatics Monitoring Program 
(RAMP 2005a) and from baseline data collected for the project. Total metal 
concentrations were available for the Ells River from 2002 to 2004. The Ells River is 
the most representative background source as it passes through the Joslyn Lease and 
is considered to be a reference watershed not yet affected by oil sands development 
(RAMP 2005b). In addition, the Ells River has been identified as the surface water 
body in the local study area that provides the most ideal habitat for fish 
(Pisces Environmental Consulting Services Ltd. 2005). Polycyclic aromatic 
hydrocarbons (PAHs) were not analyzed in the Ells River; therefore, measured PAH 
data from four other rivers in the oil sands region were used (i.e., Muskeg River, 
Athabasca River, Christina River and Clearwater River).  
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b. If baseline or background concentrations of chemicals already suggest 
potential health risks, any incremental increase to these concentrations is not 
acceptable. Provide evidence that chemicals which did not increase in the 
Application or Planned Cases contribute absolutely nothing to baseline or 
background concentrations. If evidence can not be provided, provide an 
updated human health risk assessment that includes chemicals that exceed 
baseline or background concentrations listed in the guidelines. 

Response: 

Background concentrations and the incremental increases in risks to COPC were 
evaluated in the revised HHRA in the Supplemental Information Submission, 
Volume 1: Project Update, Appendix C. 

References 
Pisces Environmental Consulting Services Ltd. 2005. Fish and Fish Habitat Baseline 

Conditions and Environmental Impact Assessment for the Proposed Joslyn 
North Mine Project. Prepared for Deer Creek Energy Ltd. December 2005. 

RAMP (Regional Aquatics Monitoring Program). 2005a. RAMP Yearly Report 
Archive. Hatfield Group. Available at: http://www.ramp-
alberta.org/archive.php. 

RAMP. 2005b. 2004 Technical Report. The RAMP 2004 Implementation Team. 
April 2005. Available at: http://www.ramp-alberta.org/archive.php. 

22. Volume 2, AENV SIRs, Response 123, Page 129.  

The proponent states “…the half-life of a substance in air does not appear to have a 
significant effect on air-plant transfer rates, based on available scientific literature”. 
Provide references for this statement. 

Response:  

The primary route of uptake of gases and vapours in plants is via stomata 
(Ugrekhelidze et al. 1997). The retention of organic compounds by leaves is actually 
dependent upon many factors, including (Hiatt et al. 2006; Riederer et al. 2002; 
Collins et al. 2000; Hiatt 1999; Simonich and Hites 1995): 

• physicochemical characteristics of the compound (particularly Kow, Koa, vapour 
pressure and enthalpy of phase-change) 

• plant/leaf type 
• release rates from plants 
• bioconcentration factors 
• wind 
• temperature 
• degree of degradation at plant surface 

http://www.ramp-alberta.org/archive.php
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23. Volume 2, AENV SIRs, Responses 132 and 133, Pages 143 and 144.  

Update the risk assessment using measured water, soil, fish and plant tissue from 
the project area. These measured concentrations should be used in the prediction 
of wild game tissue and incorporated into the risk assessment. 

Response: 

The revised HHRA included in the Supplemental Information Submission, Volume 1: 
Project Update, Appendix C used measured water and fish tissue data from the 
project area to characterize risks. 

In the case of the Joslyn North Mine Project, a reassessment of the HHRA is not 
considered necessary because the HHRA used measured data from the existing 
regional database to characterize soil and plant concentrations. This regional database 
consists of measured metal and PAH concentrations (n=5656) in soil and plants from 
the following EIAs: 

• Petro-Canada, Meadow Creek 2001 
• Shell Jackpine Mine Phase 1 2002 
• CNRL Horizon Project 2002 
• Imperial Oil Kearl Oil Sands Project - Mine Development 2005 
• Albian Sands Energy Inc. Muskeg River Mine Expansion 2005 
• Suncor Energy Inc. Voyageur Project 2005 

Therefore, collection of any soil or plant samples from the Joslyn North Mine Project 
study area need only confirm that measured concentrations in the area are not 
significantly different from those observed in the regional database. 
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If concentrations are found to be significantly different from the observed regional 
database, then DCEL will determine if the differences dramatically alter the 
conclusions of the HHRA and, as a result, require reassessment.  

A plan for the 2008 plant and soil sample collection and analysis program has been 
submitted to Alberta Health and Wellness. 

Air 
24. Volume 2, AENV SIRs, Response 16, Page 38 

In reference to Volume 3, CR#1, Section A6.1.3, Page A-46, DCEL states that 40% 
of the diluent to the pond ends up as VOCs quoting a paper by Kasperski and 
Munoz. The paper is provided in response to this SIR. The paper quoted is a study 
of the hydrocarbon (not diluent) distribution in a diluent stripper feed, and the 
results cannot be used to support Deer Creek’s assumption that only 40% of the 
diluent to the pond will result in VOCs.  

a. The VOCs from the DCEL froth treatment tailings may therefore be 
approximately 2x their original estimate. Will correcting the VOC loading to 
the tailings ponds (from froth treatment tailings) in the DCEL model change 
the resulting VOC emission predictions? If so, how?  

Response:  

Doubling the volatile organic compounds (VOC) loading to the tailings ponds at any 
time from the froth treatment tailings would be expected to approximately double 
fugitive VOC emissions from the tailings pond. 

However, DCEL, considers that the Kasperski report is relevant to diluent, which is 
composed of hydrocarbon. A review of Kasperski and Munoz suggests that although 
this study was performed mainly on the hydrocarbons in the tailings stream, they 
also discussed the status of diluent in several locations in the report, as follows: 

• Executive Summary – last sentence of the second paragraph stated “... about half 
of the diluent is contained in the solids fraction of Plant 4 tails.” 

• p. 18 – last sentence stated “A calculation of the diluent distribution showed that 
the fluid phase contained about 44%wt of the diluent in the tailings and the solid 
phase contained about 56%.” 

• p. 23 – second bullet in the conclusions stated “About 44%wt of diluent in Plant 4 
tailings is in the fluid phase.” 

DCEL’s calculations are based on the reasonable assumption that the solid fraction of 
the diluent does not volatize. Therefore, the 44% value (rounded to 40%) of diluent in 
the liquid phase is the amount subject to volatization. This illustrates how the variable 
tailings pond emissions based on a 40% annual average were determined. 
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b. If it does, will this result in their exceeding VOC emission guidelines? 

Response:  

DCEL is not aware of emission guidelines that apply to fugitive VOC releases from 
the tailings pond. Nonetheless, DCEL has investigated the potential impacts on health 
that might arise from doubling emissions. 

At locations near the tailings pond, doubling VOC loading might double the 
maximum predicted VOC concentrations, all other things being equal. The 
assumption that doubling tailings pond VOC emissions leads to doubling of predicted 
air concentrations at receptor locations on an acute and chronic basis is conservative. 
At these locations, other sources (e.g., VOCs released from communities, mine fleets 
or tanks) can have a much larger contribution at specific receptor locations. 

The aliphatic VOC C5-C8 group and C9-C18 group at Mannix for the Baseline, 
Application and CEA Cases would present an exceedance of acute health-based 
criteria. In all circumstances, the risk value is exactly the same for each assessment 
case, indicating that the Joslyn North Mine Project will not affect air quality at this 
location.  

As acroleins are not associated with diluent and pond emissions, predicted acrolein 
health risk levels would not be affected. 

On a chronic basis, a doubling of all VOC concentrations does not result in 
exceedances of health-based criteria for any assessment cases or receptor locations.  

25. Volume 2, AENV SIRs, Response 17, Page 38 

a. Provide calculations to show that the cogeneration unit emissions will comply 
with the applicable guidelines. 

Response:  

The cogeneration unit will meet both the CASA BATEA standard as well as the 
CCME guidelines. Calculations are provided as follows: 

CASA BATEA NOx Standard for New Gas-Fired Generation Unit = 0.3 kg/MWh 
(combined heat and electricity) 

Estimated Electricity Output from Project Cogeneration Unit = 88.6 MW 

Steam Heat Output of Project Cogen Unit 
Without Duct Firing = 137.2 MW 
With Duct Firing = 260.8 MW 

Combined Steam Heat and Electricity 
Without Duct Firing = 88.6 MW + 137.2 MW =225.8 MW 
With Duct Firing = 88.6 MW + 260.8 MW = 349.4 MW 
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Maximum NOx Emissions Allowable Based on CASA BATEA Standard  
Without Duct Firing = (0.3 kg/MWh) x (225.8 MW) = 67.7 kg/h= 18.8 g/s 
With Duct Firing = (0.3 kg/MWh) x (349.4 MW) = 104.8 kg/h= 29.1 g/s 

Estimated NOx Emissions from Joslyn North Mine Project Cogen Unit 
Without Duct Firing = 11.7 g/s 
With Duct Firing = 16.2 g/s 

CCME National Emission Guidelines for NOx from Stationary Combustion Turbines 
= 140 g/GJ (power) + 40 g/GJ (heat) 

Estimated Electricity Output from Project Cogeneration Unit = 88.6 MW 

Steam Heat Output of Project Cogen Unit 
Without Duct Firing = 137.2 MW 
With Duct Firing = 260.8 MW 

Maximum NOx Emissions Allowable Based on CCME Guidelines 
Without Duct Firing = (140 g/GJ) x (3.6 GJ/MWh) x (88.6 MW) + (40 g/GJ) x  (3.6 GJ/MWh) x 
(137.2 MW) = 64411 g/h = 17.9 g/s 
With Duct Firing = (140 g/GJ) x (3.6 GJ/MWh) x (88.6 MW) +(40 g/GJ) x  (3.6 GJ/MWh) x 
(260.8 MW) = 82210 g/h = 22.8 g/s 

Estimated NOx Emissions from Joslyn North Mine Project Cogen Unit 
Without Duct Firing = 11.7 g/s 
With Duct Firing = 16.2 g/s 

CASA BATEA NOx Standard for New Gas-Fired Generation Unit = 0.3 kg/MWh 
(combined heat and electricity) 

Estimated Electricity Output from Project Cogeneration Unit = 88.6 MW 

Steam Heat Output of Project Cogen Unit 
Without Duct Firing = 137.2 MW 
With Duct Firing = 260.8 MW 

Combined Steam Heat and Electricity 
Without Duct Firing = 88.6 MW + 137.2 MW = 225.8 MW 
With Duct Firing = 88.6 MW + 260.8 MW = 349.4 MW 

Maximum NOx Emissions Allowable Based on CASA BATEA Standard 
Without Duct Firing = (0.3 kg/MWh) x (225.8 MW) = 67.7 kg/h = 18.8 g/s 
With Duct Firing= (0.3 kg/MWh) x (349.4 MW) = 104.8 kg/h = 29.1 g/s 

Estimated NOx Emissions from Joslyn North Mine Project Cogen Unit 
Without Duct Firing = 11.7 g/s 
With Duct Firing = 16.2 g/s 

CCME National Emission Guidelines for NOx from Stationary Combustion Turbines 
= 140 g/GJ (power) + 40 g/GJ (heat) 
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Estimated Electricity Output from Project Cogeneration Unit = 88.6 MW 

Steam Heat Output of Project Cogen Unit 
Without Duct Firing = 137.2 MW 
With Duct Firing = 260.8 MW 

Maximum NOx Emissions Allowable Based on CCME Guidelines 
Without Duct Firing = (140 g/GJ) x (3.6 GJ/MWh) x (88.6 MW) + (40 g/GJ) x (3.6 GJ/MWh) x 
(137.2 MW) = 64411 g/h = 17.9 g/s 
With Duct Firing = (140 g/GJ) x (3.6 GJ/MWh) x (88.6 MW) +(40 g/GJ) x (3.6 GJ/MWh) x 
(260.8 MW) = 82210 g/h = 22.8 g/s 

Estimated NOx Emissions from Joslyn North Mine Project Cogen Unit 
Without Duct Firing = 11.7 g/s 
With Duct Firing = 16.2 g/s 

26. Volume 1, Section 13.2, Figures 13.2-4 and 13.2-5, Pages 13-45 and 13-46.  

In Figure 13.2-5, reclaimed land is either Class 2 or 3, with the exception of 
drainage courses that are Class 4.  

What soil attributes differentiate Class 3 from Class 2?  

Response: 

The key soil attributes used in the LCCS calculations include: 

• soil moisture regime: 
• soil thickness, available water-holding capacity, texture, landscape, 

slope position, aspect 
• soil nutrient regime: 

• total organic carbon, total nitrogen, C/N ratio, nutrient retention 
• topsoil adjustment: 

• structure/consistence, reaction, salinity, sodicity 
• upper subsoil adjustment: 

• structure/consistence, reaction, salinity, sodicity 
• lower subsoil adjustment: 

• structure/consistence, reaction, salinity, sodicity 

With regard to the reconstructed soils rated for the Joslyn North Mine Project, 
subsoil structure played a particularly dominate role in the assignment of ratings. 
Coversoil depth and slope/aspect can also play a role in the final ratings (see 
Table 26-1). 

Table 26-1 summarizes the LCCS numerical rating as well as the predicted ratings for 
the reclaimed soils presented in the Supplemental Information Submission, 
Volume 1: Project Update. 
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Table 26-1 Comparison of LCCS Ratings with the Predicted Reclaimed 
Soil Profiles for the Joslyn North Mine Project – 
Project Update 

Forest Soil 
Capability Class Numerical Index Rating

Joslyn North Mine Project Reclaimed Soils 

Soil Profile Numerical Index Rating 

Class 1 81-100 n/a n/a 

Class 2 61-80 1 64 

2 64 

5 64 

Class 3 41-60 3 58 

4 58 

6 58 

7 44 

Class 4 21-40 8 37 

Class 5 0-20 n/a n/a 

NOTE:  
The predicted numerical rating of the reclaimed soils shows six points difference between the Class 2 and Class 3 
soils. 
 

The Joslyn North Mine Project Application and Project Update considered eight soil 
profiles proposed in the reclaimed landscape, as follows: 

• Soil Profile 1–30 cm Good-Quality Mineral Coversoil  
70 cm Parent Material  
= Reclaimed Land Capability (2D – 64) (<10% slope) 

• Soil Profile 2–30 cm Fair-Quality Mineral Coversoil  
70 cm Parent Material  
= Reclaimed Land Capability (2D – 64) (<10% slope)  

• Soil Profile 3–30 cm Good-Quality Mineral Coversoil  
70 cm Non-Sodic Spoil  
= Reclaimed Land Capability (3D – 58) (<10% slope), changes with position on 
slope and aspect 

• Soil Profile 4–30 cm Fair-Quality Mineral Coversoil  
70 cm Non-Sodic Spoil 
= Reclaimed Land Capability (3D – 58) (<10% slope) , changes with position on 
slope and aspect 

• Soil Profile 5–30 cm Fine-Textured Peat–Mineral Blend  
70 cm Parent Material 
= Reclaimed Land Capability (2D – 64) (<10% slope) 
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• Soil Profile 6–30 cm Fine-Textured Peat–Mineral Blend  
70 cm Non-Sodic Spoil 
= Reclaimed Land Capability (3D – 58) (<10% slope) , changes with position on 
slope and aspect 

• Soil Profile 7–30 cm Coarse-Textured Peat–Mineral Blend 
70 cm Non-Sodic Spoil 
= Reclaimed Land Capability (3DF – 44) (<10% slope) , changes with position on 
slope and NW–NE aspect only 

• Soil Profile 8–30 cm Poor-Quality Mineral Coversoil 
70 cm Non-Sodic Spoil 
= Reclaimed Land Capability (4DF – 37) (<10% slope) , changes with position on 
slope and NW–NE aspect only 

DCEL used conservative assumptions to predict the land capability of the reclaimed 
lands for the Joslyn North Mine Project Application and Project Update. In particular, 
all non-sodic subsoils were considered to have coarse-textured, subangular structure, 
when many of these subsoils could, in fact, have medium-textured structure. 
Assuming medium-textured subsoil would have moved many Class 3 lands into 
Class 2 lands. Measures can be implemented during soil handling to ensure the 
subsoil has a medium structure. 

For the predicted LCCS index rating for the eight reconstructed soil profiles to be 
developed for the project for coversoil depths of 30 versus 50 cm, see Table 26-2. 
Table 26-2 also shows the effects on LCCS ratings of assuming a medium-textured 
subsoil versus a coarse-textured subsoil. While simply increasing coversoil depth can 
improve the index rating for the reclaimed soils, changing the subsoil structure 
appears to have a more significant improvement on the soils previously classified as 
Class 3. 

Table 26-2 LCCS Ratings Compared with Predicted Reclaimed 
Soil Profiles for Joslyn North Mine Project – Project Update 

Soil 
Profile 

Project Update LCCS Ratings1 LCCS Ratings2 LCCS Ratings3 
Index Rating Final Class Index Rating Final Class Index Rating Final Class 

1 64 2D 68 2D 64 2D 
2 64 2D 68 2D 64 2D 
3 58 3D 63 2D 70 2D 
4 58 3D 63 2D 70 2D 
5 64 2D 68 2D 64 2D 
6 58 3D 63 2D 70 2D 
7 44 3DF 48 3DF 52 3DF 
8 37 4DF 39 4DF 45 3DF 

NOTES: 
<10% slopes 
1assuming 30 cm of coversoil and coarse-textured subsoil 
2assuming 50 cm of coversoil and coarse-textured subsoil 
3assuming 30 cm of coversoil and medium-textured subsoil 
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The majority of the Class 3 lands (Project Update – more than 3700 ha) were 
predicted to have non-sodic subsoil material with coarse subangular blocky structure. 
By using a less conservative and more realistic assumption that some of the subsoil 
will have a medium subangular blocky structure, there will be a significant 
improvement in the amount of Class 2 lands in the reclaimed landscape. 

Landscape attributes (slope steepness, position and aspect) also influence the LCCS 
ratings for reconstructed soils (see Table 26-3). Table 26-3 indicates that when slopes 
are <10%, no adjustments are made to the land capability rating for any of the eight 
reclaimed soil profiles as a result of aspect and position. As indicated in Figure 26-1, 
most of the reclaimed landscape in the Joslyn North Mine Project has slopes less than 
10%. For those areas with >10% slopes, adjustments were made according to slope 
position and aspect. Table 26-3 shows that aspect has a greater influence on the index 
ratings than slope position. In fact, only the upper slope position produces minor 
changes in the index rating. 

DCEL has reevaluated the assumptions used in the LCCS ratings for reconstructed 
soils, including subsoil structure and coversoil depth. Individually, both these 
assumptions will improve some of the reclaimed land capability from Class 3 to 
Class 2. DCEL conservatively assumed that the subsoil structure would be 
coarse textured and in reality, much of it would be medium textured, which has the 
potential to affect the LCCS rating more than increasing the depth of coversoil. 

Reclaimed slopes were also evaluated and do not affect the LCCS index ratings until 
they become >10% and are located in the upper slope position. Only a few 
occurrences of >10% slopes are proposed in the reclaimed landscape. 

DCEL concludes that additional Class 2 lands in the reclaimed landscape can be 
achieved. According to the LCCS, this can be achieved by ensuring fine to medium 
texture in the subsoil. 
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Table 26-3 Land Capability Rating for Various Slope and Aspect Parameters 

 
<10% Slopes LOW (>10% slopes) MID (>10% slopes) UPPER (>10% slopes)

Rating Class Rating Class Rating Class Rating Class 
Soil Profile 1 
30 cm Upland (Good Quality)/70 cm 
parent material 

64 2D 
76 64 2D 2D 76 64 2D 2D 64 64 2D 2D 

64 48 2D 3D 64 48 2D 3D 64 48 2D 3D 

Soil Profile 2 
30 cm Upland (Fair)/70 cm 
parent  material 

64 2D 
76 64 2D 2D 76 64 2D 2D 64 64 2D 2D 

64 48 2D 3D 64 48 2D 3D 64 48 2D 3D 

Soil Profile 3 
30 cm Upland (Good)/70 cm 
non-sodic spoil 

58 3D 
58 58 3D 3D 58 58 3D 3D 58 48 3D 3D 

58 48 3D 3D 58 48 3D 3D 48 48 3D 3D 

Soil Profile 4 
30 cm Upland (Fair)/70 cm 
non-sodic spoil 

58 3D 
58 58 3D 3D 58 58 3D 3D 58 48 3D 3D 

58 48 3D 3D 58 48 3D 3D 48 48 3D 3D 

Soil Profile 5 
30 cm Peat/Mineral Blend (Fine)/ 
70 cm parent material 

64 2D 
76 64 2D 2D 76 64 2D 2D 64 64 2D 2D 

64 52 2D 3D 64 52 2D 3D 64 52 2D 3D 

Soil Profile 6 
30 cm Peat/Mineral Blend (Fine)/ 
70 cm non-sodic spoil 

58 3D 
58 58 3D 3D 58 58 3D 3D 58 48 3D 3D 

58 52 3D 3D 58 52 3D 3D 48 52 3D 3D 

Soil Profile 7 
30 cm Peat/Mineral Blend (Coarse)/ 
70 cm non-sodic spoil 

44 3DF 
54 44 3DF 3DF 54 44 3DF 3DF 44 44 3DF 3DF 

44 36 3DF 4XDF 44 36 3DF 4XDF 44 36 3DF 4XDF 

Soil Profile 8 
30 cm Upland (Poor)/70 cm non-sodic 
spoil 

37 4DF 
37 37 4DF 4DF 37 37 4DF 4DF 37 37 4DF 4DF 

37 31 4DF 4XDF 37 31 4DF 4XDF 37 31 4DF 4XDF 

NW–NE Aspect NE–SE Aspect 

SW–NW Aspect SE–SW Aspect 

Planned Soil Landscapes
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Terrestrial 

Reclamation 

27. Volume 1, Section 13.2, Table 13.2-6, Page 13-47 

Table 13.2-6 indicates that the area of Class 2 land will decrease by 449 ha, from 
1,875 to 1,426 ha. The loss does not meet the EPEA requirement of equivalent 
capability.  

a. What are the major constraints that prevent conservation of Class 2 land, 
and how might they be overcome? 

Response: 

See the response to Alberta Environment SIR 26 in this submission. 

28. Volume 1, Section 13.10.3.2, Page 13-95 

DCEL states: “In the Application, DCEL proposed to salvage only those upland soils 
that had good or fair reclamation suitability. With the update, some upland soil with 
poor reclamation suitability (sandy soil) will be salvaged and placed in areas with low 
erosion potential”. The total volume of upland soil rated ‘good’ and ‘fair’ available 
for salvage is 7.8 Mm3 (Table 13.10-2, Page 13-95).  

a. How was the salvage volume determined (i.e., was it based on depth of the 
surface horizon(s) for each soil series, or a standard salvage depth)?   

Response:  

Soil salvage volumes were calculated using field-verified soil depths for each soil 
series (see the Joslyn North Mine Project Application, Consultant Report 10, 
Table 5.1). 
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Vegetation 

29. Volume 1, Section 13.2, Table 13.0-2, Page 13-6 and Volume 2, AENV SIRs, 
Responses 51 and 53, Pages 77 and 79 

Table 13.0-2 indicates that for ecosite phases with moderate to high rare plant 
potential (LSA Project), “the mitigation measure of potentially relocating and 
transplanting the rare plants was not considered”. However, transplanting is 
discussed in the responses to AENV SIRs 51 and 53.  

a. Clarify if transplanting these rare plants was considered as an option for 
mitigation. If it was not considered, explain why.  

Response:  

As described in the Supplemental Information Submission, Volume 2, responses to 
Alberta Environment SIR 51 and SIR 53, transplanting these rare plants is considered 
a mitigation option, subject to the factors identified in those responses. 

30. Volume 2, AENV SIRs, Response 51, Page 77 

DCEL provided a list of criteria which will be used to determine if individual or 
multiple plants will be transplanted to other natural areas.  

a. Provide information pertaining to studies that focused on the process and 
success rate when transplanting rare plants within the boreal forest. 

Response:  

Research pertaining to transplant success of rare plants has only recently been 
initiated in the boreal forest (e.g., Fort Hills Project), and no results are available at 
this time. However, the following criteria will be used by DCEL when making 
transplanting decisions: 

• All S1 species, if considered suitable for transplanting, will be transplanted to 
suitable donor habitats in the Joslyn Lease. 

• S2 species, if considered for transplants, will be transplanted to suitable donor 
habitats if the project footprint will eliminate the only known occurrence of the 
species in the Joslyn Lease. 

• S3 species are not expected to be transplanted. 

As a result of a change in status for several rare plants listed in the July 2006 
Alberta Natural Heritage Information Centre (ANHIC) list (Gould 2006), 
transplanting of rare plants is not expected to occur. While several rare plant rankings 
changed, other rare plants were removed from the list. For a list of species removed 
from the list or that have had their rankings changed, see Table 30-1. Table 30-1 
indicates that no S1 species are present in the project footprint, therefore transplanting 
will not be required as a mitigation measure. 
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Table 30-1 Updated Rankings for Rare Plants Identified in the 
Joslyn Lease 

Vascular Species Rank in 2004 Rank in 2006 Notes 
Cyperus-like sedge 
(Carex pseudo-cyperus) 

S2 G5 Removed  

Golden saxifrage 
(Chrysosplenium iowense) 

S3 G3G4 S3 G3 Moved from watch list to 2006 
tracking list and occurs in 
project footprint 

Green Saxifrage  
(Chrysosplenium tetrandrum) 

S3 G5 S3 G5 Moved from watch list to 2006 
tracking list 

Thread rush 
(Juncus filiformis) 

S2S3 G5 Removed  

Turned sedge 
(Carex retrorsa) 

S2S3 G5 Removed  

Nonvascular Species 
Moss 
(Brachythecium campestre) 

S3 G4G5Q Removed  

Moss 
(Campylium polygamum) 

S3 G5 Removed  

Peat moss 
(Sphagnum fallax) 

S2 G5 S2 G5  

Yellow collar moss 
(Splachnum luteum) 

S2 G5 S3 G5  

Liverwort 
(Calypogeja sphagnicola) 

S? G5 SNR G5 On the 2006 watch list and 
occurs in project footprint 

 

b. Provide a plan to monitor the success of any transplants. 

Response: 

As no S1 rare plant species occur in the project footprint, no rare plants will be 
transplanted in the Joslyn Lease. For the locations of the known rare plant 
occurrences in the Joslyn Lease, see Figure 30-1 and for ELC locations, see 
Figure 30-2. 
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c. Identify all cases where the project will eliminate the only known occurrence 
of an S1 species 

Response: 

No S1 species have been found in the Joslyn Lease (see Table 30-1). Currently, two 
rare plants occur in the project footprint (see Table 30-1): green saxifrage 
(Chrysosplenium tetrandrum), ranked S3 G3 and liverwort (Calypogeja sphagnicola), 
ranked SNR G5. For the locations of these plants in the project footprint, see 
Figure 30-1. 

d. Identify any S1 species not suitable for transplanting, seed collection or 
greenhouse propagation. 

Response: 

No S1 species have been found in the Joslyn Lease. As neither of the rare plants that 
occur in the project footprint are S1 species, transplanting will not be required as a 
mitigation measure. 

e. Provide any known locations outside the project area for any S1 species 
identified in c) or d). If none have been recorded, provide a plan and 
implementation schedule to complete additional rare plant surveys to 
determine the presence of these species outside the project area.  

Response: 

As no S1 species have been identified in the Joslyn Lease, no additional surveys are 
required. 

References 
Gould, J. 2006. Alberta Natural Heritage Information Centre Tracking and Watch 

Lists – Vascular Plants, Mosses, Liverworts and Hornworts. Alberta 
Community Development, Parks and Protected Areas Division. Edmonton, 
Alberta. 
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Wildlife 

31. Volume 2, AENV SIRs, Response 74, Page 95 

DCEL responds that “tree-clearing activities will be planned for periods when 
migratory bird nests are not active”. This statement is followed by several 
references indicating that many migratory bird survey techniques focus on the 
periods between May and August. The census techniques cited by DCEL specify 
sampling periods that optimize the number of species detected on the breeding 
ground for population monitoring purposes. Such techniques are not optimized 
for detecting breeding activity or nest building by early season breeders. Although 
the number of early breeding species is relatively few (woodpeckers, finches, 
wrens and nuthatches), they can be locally abundant in the regional study area. 
The recommended period to avoid land clearing is April 1 to August 31 to reduce 
the potential of contravening the Migratory Birds Convention Act. DCEL states in 
response to AENV SIR 74 that “over the life of the Project, parts of the PDA might 
need to be cleared during a period when nests are potentially active”.  

a. Identify the circumstances under which tree-clearing would be undertaken 
when nests are potentially active. What proportion of the landbase, 
comprising the parts of the PDA, might need to be cleared during the nesting 
period? 

Response:  

Al-Pac has plans to salvage merchantable timber on parts of the Joslyn Lease 
including the footprint of the proposed mine plan. Consequently, the clearing 
schedule for this merchantable timber will be set by Al-Pac under their operational 
protocols and guidelines. Areas of nonmerchantable timber to be cleared by DCEL 
contractors will largely occur on poorly drained organic soils and muskeg areas. As 
frozen ground conditions are required to operate in these areas, clearing and 
site-preparation activities will typically occur from mid-December to mid-March, 
thus avoiding the key migratory bird breeding bird nesting season. Any clearing by 
DCEL contractors during the nesting period would be restricted to highly localized 
upland sites, likely representing less than 1% of the development footprint. 

b. If pre-clearing nest surveys are part of the approach to avoid impacts, 
indicate how DCEL will take nest detection rates and survey effort into 
account to guide land clearing activities.  

Response: 

As discussed in the response to Alberta Environment SIR 31a in this submission, 
potential clearing conflicts with migratory breeding birds will be restricted to highly 
localized upland sites that can be cleared during thawed ground conditions. 
Therefore, DCEL is confident that survey coverage can be relatively intensive in 
these areas and effective at locating active nests. Survey information would be used to 
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identify those ecosite phases supporting high bird richness values or species of 
management concern. The clearing program would then be developed to restrict 
clearing activities to low-sensitivity areas, and a “no activity” buffer would be 
established around identified high-sensitivity sites until the end of the breeding 
season. 

c. As well as various migratory birds, there are many resident birds in the area. 
Several of these resident birds, including owls and ravens, begin nesting 
prior to May. What mitigation strategies has DCEL considered for those 
species? 

Response: 

DCEL recognizes that some resident species, particularly owls, are early nesters, with 
some species starting nesting activities at the beginning of March. As discussed in the 
response to Alberta Environment SIR 31a in this submission, the majority of DCEL’s 
clearing activities will occur from mid-December to mid-March. Actual tree falling 
activities in wet areas will have to be completed by the end of January or early 
February to allow for follow-up activities to be completed by mid-March, such as 
slash cleanup and ditching for overburden drainage. Therefore, there is little potential 
for initial site disturbance to occur during the nesting period for these species, and no 
special mitigation strategies are considered necessary. 

32. Volume 2, AENV SIRs, Response 75a, Page 96 

DCEL identifies revegetation of disturbed areas outside of the PDA as a habitat 
enhancement measure. 

a. Provide an assessment of the amount of disturbed land that DCEL plans to 
enhance through revegetation and provide timelines for revegetation 
activities. 

Response:  

As with all oil sands mine projects at this stage of planning, mine advancement and 
reclamation schedules are conceptual and preliminary. Quantification of the amount 
of existing disturbed land in the Joslyn Lease that will be available for near-future 
revegetation and reclamation activities or habitat enhancement (e.g., bat roosting 
habitat enhancement) will be identified during subsequent stages of mine 
development. This level of reclamation planning will be undertaken for the 10-year 
C&R plan, when greater certainty will be possible on footprint boundaries, and DCEL 
plans to track progress through the annual reclamation reports. Reclamation activities 
will be focused on restoring or enhancing residual islands or blocks of natural 
vegetation that provide security or key habitats for species of management concern 
for regulators and Aboriginal communities. DCEL plans to discuss such reclamation 
strategies with Aboriginal communities throughout the operational life of the mine. 
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b. Specify whether these areas will be considered as permanent enhanced areas 
and whether or not they may be subject to future industrial disturbance such 
as mine or SAGD operations. 

Response:  

It is DCEL’s intent to establish habitat restoration and enhancement initiatives in 
areas that will not be subject to future industrial disturbance such as mine or SAGD 
operations. The locations and designs of these sites will not be finalized until the 
footprint boundaries for future developments have been established with a greater 
degree of certainty (i.e., during the 10-year C&R planning stage). 

33. Volume 2, AENV SIRs, Response 78, Page 98 

DCEL’s response to this SIR addresses vegetation structure aspects of waterfowl 
habitat in end pit lakes but does not address water chemistry and food availability 
aspects of habitat quality. 

a. Discuss the anticipated pH and water chemistry profiles relative to waterfowl 
tolerances and tolerances of major prey species, and provide evidence that 
water chemistry will not pose a threat to waterfowl using end pit lakes for 
breeding and foraging. 

Response: 

DCEL screened out water chemistry of the pit lakes as being a concern to wildlife in 
the Ecological Risk Assessment (ERA) of the Joslyn North Mine Project Application, 
Consultant Report 6b. Updated water quality modelling of the end pit lake (now 
only one, as outlined in the Supplemental Information Submission, Volume 1: 
Project Update, Section 13.11), which is no longer being considered for deposition 
of MFT, generally shows improved water quality. Research and monitoring in this 
area is lacking due to the absence of operational end pit lakes in the oil sands region. 

Studies such as MacKinnon and Boeger (1986), van den Heuvel et al. (1999) and 
Leonhardt (2003), however, found that aquatic species can survive and grow in 
wetlands and test pits containing process-affected waters at higher ratios than those 
likely to occur in pit lakes. In addition, Smits et al. (2000) studied wild nestling tree 
swallows at reclaimed wetlands sites in the oil sands region and found no effects on 
reproductive success, nestling growth rate and immune response that could be 
attributed to tailings or tailings pond water additions. The diet of wild nestling tree 
swallows was mostly aquatic based. 
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b. Discuss food availability for waterfowl in end pit lakes and the food resource 
supply that will be required in order to make end pit lakes high quality 
waterfowl habitat. 

Response: 

DCEL expects the end pit lake to develop into a naturally functioning lake similar to 
other lakes in the region and thus provide the same food resource supply to waterfowl 
as those lakes. Initially, food resources would primarily consist of aquatic 
macrophytes and aquatic invertebrates typically associated with emergent and 
submergent vegetation in boreal settings. Depending on the connectivity of the 
end pit lake with fishbearing waterbodies, various fish species might eventually 
occupy the lake, offering a forage base for various diving species of ducks. 

c. Describe long term monitoring plans for validating the assumption that end 
pit lakes will function as high quality habitat and not as population sinks. 

Response: 

A long-term monitoring plan for the end pit lake will be developed in due course, 
given the time before the lake will be constructed and become operational. However, 
it would be expected that the monitoring plan would focus on water quality and 
vegetation development in the littoral areas, rather than waterfowl use, as waterfowl 
numbers in the area can fluctuate widely on a year to year basis. The plan would be 
designed to demonstrate that the end pit lake will become a self-sustaining ecosystem 
capable of supporting high quality habitat. DCEL expects that such a monitoring 
program would be comprehensive enough to not only demonstrate that the lake will 
meet regulatory discharge standards, but also to demonstrate that it can achieve 
reclamation certification and the end goal of being a self-sustaining ecosystem. 

d. Discuss other strategies or mitigation techniques that can be implemented to 
provide sufficient and effective waterfowl habitat if the monitoring results 
are not favourable. 

Response:  

A range of mitigation strategies could be used to ensure the end pit lake is a viable 
entity, and these strategies would focus on achieving acceptable water quality 
standards for aquatic life. These same strategies would ensure that sufficient and 
effective waterfowl habitat would become established. Some of these strategies 
include: 

• recycling in-pit process-affected waters collected from reclaimed areas while the 
project is still in operations phase 

• filling the end pit lake with varying quantities of Athabasca River water 

• adjusting the filling rate of the end pit lake to provide a longer residence time and 
encourage further bioremediation 
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34. Volume 1, Section 13, Page 13-144 and Volume 2, AENV SIRs, Response 81, 
Page 99 

In AENV SIR Response 81, DCEL states: “There is no evidence that the Ells River 
and adjacent vegetation currently functions as a movement corridor, thus DCEL 
cannot comment on the functionality of the 50 m buffer as a corridor.” 

a. Describe the wildlife survey techniques used to assess wildlife use of the Ells 
River valley as a movement corridor. Include the timing, duration and the 
taxa surveyed. Provide a map illustrating habitat connectivity in the LSA. 

Response: 

Survey methods used to assess the wildlife use of the Ells River valley included 
winter tracking and an ungulate aerial survey, as identified in the Joslyn North Mine 
Project Application, Consultant Report 14, Section 3.5. Winter tracking transects 
were set up perpendicular to the rivers in the LSA and wildlife tracks were recorded 
in 25-m segments during three surveys in February 2001, 2002 and 2005. (In 2005, 
transects were placed specifically adjacent to the rivers in the LSA.) Information was 
collected on winter-active mammals (i.e., weasel family, fox, coyote, wolf, ungulates) 
and upland gamebirds. 

The aerial survey in February 2002 was flown in a helicopter along transects spaced 
400 m apart, providing full coverage of the Joslyn Lease. Information was gathered 
for deer and moose. 
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For habitat connectivity in the LSA for various development scenarios, see 
Figure 34-1 and Figure 34-2. For the Baseline Case, major disturbances in the LSA 
consist of the CNRL road and DCEL access roads (see Figure 34-1). For the 
Application Case, the mine footprint will occupy most of the LSA with wildlife 
habitat remaining primarily around the periphery (see Figure 34-2). 

b. What other evidence can DCEL provide to confirm that the Ells River is not 
a wildlife corridor and will not become a wildlife corridor as the proportion 
of forest/riparian habitat declines in the lease over the course of this project 
and in adjacent areas (e.g. along the south side of the Ells River). 

Response: 

A wildlife corridor can be defined as “a strip of habitat that connects two or more 
larger patches of habitat and through which an organism will likely move over time” 
(Fischer and Fischenich 2000). The Ells River is not a strip of isolated habitat as there 
is natural vegetation on either side of the river valley. It also does not lead to any 
significant wildlife habitat areas east of the Joslyn Lease, but instead joins to the 
habitat remaining along the Athabasca River. Wildlife movements are not restricted 
by topography in the boreal forest as they are in mountainous regions. Therefore, 
wildlife use of or travel along riparian habitat, if it occurs, is due primarily to habitat 
preference. Previous studies in the boreal forest have shown that for moose, riparian 
habitat is not preferred over other habitat with respect to movement corridors 
(CNRL 2002). Other species such as coyotes, marten and fisher do appear to prefer 
riparian habitat, but will also use upland areas. 

Riparian areas left undisturbed can become artificially created wildlife corridors 
connecting larger undisturbed habitats. This is not unique to riparian areas, however, 
and can occur with any linear, undisturbed habitat, including upland areas. Since 
riparian areas are not developed, the Ells River might become a more important 
wildlife corridor if other natural habitat is disturbed around it. 
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c. Discuss the likelihood that, as forest habitat in the lease is destroyed during 
site preparation, the importance of the Ells River valley as a movement 
corridor would increase over time. 

Response: 

As habitat is cleared within the project area, remaining habitat (whether it is riparian 
or otherwise) could function as a movement corridor. In this case, the Ells River will 
provide connectivity between the Athabasca River and undisturbed habitats to the 
west. This will allow wildlife access to reclaimed habitat as well. 

d. DCEL proposes a 50 m buffer of undisturbed vegetation between the edge of 
the pit crest and the Ells River valley escarpment. Other oil sands projects 
have adopted a buffer of 350 to 400 m around tributaries of the Athabasca 
River to facilitate wildlife movement (e.g. Muskeg River and Jackpine 
Creek). Discuss options that would allow DCEL to increase the buffer 
around the Ells River so that corridor potential can be maintained 
throughout the life of the project. 

Response: 

The 50 m setback was established based on mining considerations and not 
specifically on biological criteria. The identified buffer provides an undisturbed 
buffer of 50 m to roughly 600 m between the development and the north side of the 
river. 

e. Identify the actions DCEL is taking to integrate/coordinate its activities with 
other operators to ensure research into connectivity and movement corridors 
is initiated and supported. 

Response: 

DCEL currently participates in an industry initiative assessing the impact of oil sands 
mining activity on wildlife habitat effectiveness and connectivity. Data obtained 
during field work in the Joslyn Lease can provide some preliminary information on 
use of riparian habitats compared with upland habitats. These data will be made 
available to the regional initiative. 
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35. Volume 2, AENV SIRs, Response 83, Page 100 

DCEL proposes to bisect forest habitat east of the Ells River and west of the 
Athabasca River with a 50 m right of way for water and power lines. The 
proposed routing is a straight line approximately 5 km from Wood Buffalo RDS 
11925, across the Ells River to the CNRL access road. The area of the DCEL lease 
between the Ells and Athabasca Rivers is currently used for SAGD operations but 
is not slated for mining development. The existing forest habitat here may 
function as an important tract of plant and wildlife habitat as development occurs 
in the local study area. DCEL states: “no modifications to the alignment of this 
right of way have been necessary due to wildlife or rare plant habitat”. 

a. Provide support for this statement in the form of rare plant surveys along 
the proposed right of way. 

Response: 

Rare plant and ecological land classification surveys in 2004 included survey points 
in the area of proposed rights-of-way (see Figure 35-1). However, neither survey 
specifically targeted or encompassed the proposed rights-of-way footprint. DCEL 
plans to survey the proposed rights-of-way for rare plants in 2008. 
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b. Demonstrate that the proposed routing minimizes additional fragmentation 
of interior forest bird habitat relative to other routing options. 

Response: 

Alberta Environment SIR 35c implies that routing the power line and water pipeline 
along existing seismic lines would reduce habitat fragmentation. In fact, there is little 
evidence to suggest that narrow seismic lines that are not supporting frequent 
motorized travel represent habitat fragmentation for forest-dwelling species. For 
example, a study by Machtans (2006) showed that seismic lines have little impact on 
forest interior species except for ovenbirds. Using radiotelemetry, Bayne et al. (2005) 
noted that ovenbirds might perceive an 8-m-wide seismic line as a forest gap; 
however, spot-mapping data suggested no differences in ovenbird density in stands 
with conventional seismic, low-impact seismic or control plots with no seismic. 

Routing the water/power line right-of-way along existing seismic lines would still 
require considerable forest clearing and in all probability would have the same 
influence on habitat effectiveness and wildlife distribution as development of the 
proposed right-of-way. In addition, the response to Alberta Environment SIR 35c in 
this submission compares the amount of habitat cleared for the proposed route with 
routes that follow (to some extent) existing linear corridors. The proposed route will 
clear the least amount of habitat because of its reduced length. Therefore, of the 
available options, the proposed alignment would have the least impact on forest 
habitat for interior bird species. 

c. Provide an assessment of alternative routing options for this right of way 
that would minimize additional linear disturbance to this tract of habitat. In 
particular comment on the efficacy of maximizing the proportion of the right 
of way that traces existing disturbances by routing the right of way from the 
water intake point on Figure 13a-1 westward along existing SAGD cutlines, 
across the Ells River to the edge of Pit 1 and southward toward the existing 
route along the CNRL access road by tracing the borders of Pit 1 and 
EDA-B. 

Response: 

In the response to Alberta Environment SIR 3 in this submission, Figure 3-1 shows 
the location of the initial right-of-way alignment and the updated right-of-way 
alignment. The initial alignment was adjusted due to changes in the mine plan. The 
current alignment from the southeastern edge of EDA-B is proposed to run northeast 
to the existing road and then parallel it northward until heading east to the river water 
intake. 
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DCEL has chosen to align the right-of-way in this location as it avoids the mining 
operations, has a good alignment across the Ells River and is the most direct route to 
the river water intake location. Figure 3-1 also shows three examples of using existing 
cutlines, with the following results: 

• Example 1 – uses 0.5 km of existing cutline; total footprint of this option is 45 ha 
(7 ha more area required) 

• Example 2 – uses 2.1 km of existing cutline; total footprint of this option is 47 ha 
(9 ha more area required) 

• Example 3 – uses 2.8 km of existing cutline; total footprint of this option is 58 ha 
(20 ha more area required) 

The preferred location of the water pipeline was estimated to require 7 to 20 ha less 
disturbance than the other options considered. 
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Errata 
36. Volume 1, Section 11, Table 11.1-1, Page 11-4 

In Table 11.1-1 the total volume for the column ‘To Stockpile’ should be 12.4, 
not 6.8. 

Response:  

The updated table has been provided: 

Table 11.1-1 Reclamation Material Balance 

Year 
 

Reclamation Material 
Salvaged  

(Mm3) 

Reclamation Material Handling 
(Mm3) 

To Stockpile
 

From Stockpile
 

Stockpile 
Balance 

 
Direct Placed

 

Pre 2013 5.71 5.60 0.00 5.60 0.11 

2013 1.64 1.30 0.00 6.90 0.34 

2014 1.99 1.67 0.00 8.57 0.32 

2015 0.00 0.00 0.62 7.95 0.00 

2016 1.13 0.00 0.00 7.95 1.13 

2017 0.97 0.10 0.00 8.05 0.87 

2018 1.94 1.40 0.00 9.45 0.54 

2019 0.25 0.00 1.74 7.71 0.25 

2020 2.57 1.70 0.00 9.41 0.87 

2021 0.50 0.20 0.00 9.61 0.30 

2022 0.43 0.43 0.00 10.04 0.00 

2023-2027 1.30 0.00 0.20 9.84 1.30 

2028-2032 1.97 0.00 0.67 9.17 1.97 

2033-2034 0.00 0.00 0.69 8.48 0.00 

CLOSURE 0.00 0.00 3.91 4.57 0.00 

TOTAL 20.40 12.4 7.83 4.57 8.00 

NOTE: 
Shading indicates value that was changed. 
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EPEA 

Water Act 

37. Volume 1, Section 8.3.4, Figure 8.3-2 and Table 5.3-3, Pages 8-5 and 8-6, and 
Volume 2, AENV SIRs, Response 165, Table165-1 

When a Water Act licence allocation is issued, it includes all potential sources of 
makeup water, such as withdrawals from surface waterbodies or watercourses, 
captured surface water runoff, and groundwater from dewatering activities.  

a. Figure 8.3-2 states that the annual makeup water requirements are 
22 Mm3/year from 2012 to 2016, and 18 M3/year from 2017 to 2038. 
Table 8.3-3 shows that the cumulative allocation from the river, surface 
runoff and groundwater sources are 31.6 Mm3/year and 29.0 Mm3/year for 
the years 0 to 4 and years 5 to closure, respectively. Clarify DCEL’s total 
requested allocation and provide a breakdown by source. 

Response:  

The total maximum annual makeup water requirements for the project are 
22 Mm3/year from 2012 to 2016 and 18 Mm3/year from 2017 to 2038. The makeup 
water sources will include the water withdrawn from the Athabasca River, and site 
runoff and groundwater seepage flows to be collected in the closed-circuit drainage 
system. 

The project will not require more than 22 Mm3 from 2012 to 2016, and 18 Mm3/year 
from 2017 to 2038 of makeup water in any single year from all sources combined 
(Athabasca River, surface runoff and groundwater sources, excluding basal water 
from mine depressurization and connate water associated with the oil sands feed). 
The various volumes listed in Table 8.3-3 are not cumulative, since the withdrawal 
rate from the Athabasca River was estimated by assuming that site runoff and 
groundwater would not be available in extreme dry years. 

b. Table 8.3-3 states that the site runoff maximum annual diversion is based on 
the year of maximum disturbance in a year of average precipitation. 

i. What is the expected maximum disturbance area during years 0 to 4, 
and years 5 to closure? 

ii. What was the return period used in the calculation for the average year 
of precipitation? 

iii. Provide any rationale, modelling or calculations to support. 

Response:  

i. The expected maximum disturbance extent during Years 0 to 4 is 30.3 km2 and 
for Years 5 to closure is 35.2 km2. 
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ii. See the response to Alberta Environment SIR 37biii in this submission. 

iii. The HSPF model was used to estimate the annual depth of runoff (mm) for the 
closed-circuit area. The hydrologic simulation analysis was completed for a 
51-year historical period. The average annual depth of runoff for this period was 
calculated to be about 180 mm based on modelling results. The site runoff volume 
was then estimated by multiplying the maximum disturbance area by the average 
depth of runoff. 

c. Table 165-1 lists the total annual inflows from four sources. Based on these 
estimates, discuss if any contravention of the requested allocation could 
potentially occur during the project life. Explain how the annual makeup 
water requirements, as shown in Figure 8.3-2, correlate with the inflow 
estimates from Table 165-1 (in particular the Athabasca River water 
withdrawal estimates, and the total inflow estimates). 

Response:  

Table 165-1 presented the best estimate for inflows and outflows assuming average 
hydrologic conditions and average ore grade (i.e., makeup water from sources other 
than the Athabasca River is available). DCEL’s requested maximum makeup water 
allocation of 22 Mm3/year for Years 0 to 4 and 18 Mm3/year for Years 5 to Closure 
assumed that all the makeup water will be supplied by the Athabasca River (i.e., site 
runoff and groundwater were assumed to be unavailable due to extreme dry 
conditions). DCEL will not exceed the requested maximum makeup water allocation 
of 22 Mm3 from 2012 to 2016, and 18 Mm3/year from 2017 to 2038 of makeup water 
in any single year from all sources combined (Athabasca River, surface runoff and 
groundwater sources, excluding basal water from mine depressurization and connate 
water associated with the oil sands feed). In years when water is available from site 
runoff or groundwater seepage, withdrawal from the Athabasca River will be reduced 
to meet project requirements. 

In the Supplemental Information Submission, Volume 2, the response to SIR 165 
stated: 

“The Total Annual Inflow values in Table 165-1 are similar to those presented in the 
annual bar chart in Figure 8.3-2 of the Project Update with the following exceptions: 

• The Total Annual Inflows in Table 165-1 include connate water, whereas the 
annual values shown in Figure 8.3-2 of the Project Update represent the makeup 
water required in addition to connate water. 

• In certain years, the tailings pond will contain more water than is needed to 
maintain the minimum required water cap. Therefore, some of this excess water 
can be used to reduce the makeup water requirements; this was included in Table 
165-1, but not in Figure 8.3-2.” 
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Another difference between Table 165-1 and Figure 8.3-2 is that Table 165-1 
presented the best estimate for inflows and outflows whereas Figure 8.3-2 presented 
the base makeup water requirements (vertical bars) plus sensitivity and contingency 
to arrive at the requested maximum withdrawal from the Athabasca River. 

38. Volume 1, Section 13.2, Table 13.2-1, Page 13-37 

a. Explain why the area committed to Reclamation Material Stockpiles would 
decrease from 180 to 62 ha, as indicated in Table 13.2-1. 

Response:  

In the Joslyn North Mine Project Application, RMS piles were spatially located in 
areas outside the mine pit footprint. In the Supplemental Information Submission, 
Volume 1: Project Update, several RMS piles were located within the ultimate mine 
pit footprint in areas that would be ultimately mined or in previously reclaimed areas 
(such as RMS 7 shown in Figure 4.4-14 of the Project Update). In these instances, the 
RMS footprint was not calculated as this would result in a duplication of disturbance 
area calculation. 

39. Volume 2, AENV SIRs, Response 29, Page 50 

Please note that use of local native seed sources are a requirement. Non-native 
seed use is only permitted in limited use and only through approval from 
Government.  

a. Discuss DCEL’s program to collect native seeds from the pre-mine area in 
anticipation of development. Include any work that has been completed to 
date.  

Response: 

DCEL plans to collect native seed from the Joslyn Lease as development clearing 
occurs. This applies mainly to the tree species present in the Joslyn Lease, such as 
white spruce, jackpine, black spruce, trembling aspen and balsam poplar. Additional 
seed will likely be required over the life of the project, and DCEL might need to look 
at offsite sources to collect additional seed. Some nonpersistent non-native species 
might be used, after approval, for specific erosion control or restoration purposes. 

To date, DCEL has not collected any local native seed from the Joslyn Lease. As 
mentioned, DCEL plans to do this in conjunction with project development clearing. 
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40. Volume 1, Section 13.2, Table 13.2-1, Page 13-37 

The table lists a developmental component labelled “Tree Clearing Only” that 
totals 765 ha in size. 

a. Indicate why this area would be cleared of trees if it is not required for the 
mine facilities or activities? 

Response: 

To support the information in Table 13.2-1, see Figure 4.4-14 in the 
Supplemental Information Submission, Volume 1: Project Update, which shows areas 
that were planned to be cleared but would not be disturbed by actual mining 
activities. The majority of these areas are located around the perimeter of the activity 
to provide an adequate buffer zone for operating equipment and mining activities 
such as roads or ditches. During the operating life of the project, and as the mine 
plans evolve, the overall disturbance footprint will be refined and might differ slightly 
from the current plan, which contemplates some of these refinements. 

In addition, some of these areas might be left undisturbed, but the assessment 
considered the entire area would be cleared to ensure the approach was conservative. 
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Appendix A Navigability Enquiry of 
Joslyn Creek, 34-95-11-W4M and 
33-95-12-W4M, 
Province of Alberta 
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