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September 10, 1996

ATT: Mr. Ken Banister
AEUB

640 - 5th Avenue SW
Calgary AB T2P 3G4

Dear Mr. Banistey

Re:  Suncor Steepbank Minc Application
Second Request for Supplemental Information
Letter dated 1996-08-27

Your request has been reviewed and Suncor provides the clarification and additional information
below tollowing the points in your letter.

Q1.  With the information that has been provided in the Steepbank Mine Project

Application and the Supplemental Information Response, Suncor is confirming the
following commitments:

Ql.a. Maintaining an average extraction recovery of 92.5 % recognizing:

- differcnt facies of ore will be processed;

- temperatures and slurry deasities in the hydrotransport line will vary;

- process chemicals will be added at the extraction plant and noet at the
cyclofeeders;

= the design of any current or proposed equipment.

Al.a. Commitment re-confirmed.

Q1.b. Providing adequate containment of slurried ore and tailings for multiple
purges of the pipelines crossing the Athabasca River bridge without releases
to the environment.

Al.b. Suncor is committed to the provision of adequate containment of slurried ore and
1ailings for multiple purges of pipelines crossing the bridge. Suncor would like to
clarify information provided in the Application and Supplemental. We indicated
that for spill purposes on the bridge there would be containment “'pools™ at either
end of the bridge at the abutments. For the purposes of draining the entire line in
the event of a complete shutdown, an “emergency pond” is provided at the
hydrotransport complex as show on Figure C4.0-4 in the Application. For winter
conditions the line would have to drained if the stoppage is greater than 4 hours.

P.0. Box 4001, Porl McMurray, Alberts T8H 3FE3
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Q1.d. Ensuring the stability of all overburden and tailings dumps including the
Shipyard Lake overburden dump will meet the requirements of a 1:100 year
flood.

Ald, All dyke and dump structures have been sited above the 1:100 year ice flood
contour (241 m ASL) with the exception of a portion of the relocated west dump.
The west durnp was relocated out of the Shupyard Lake arca due to the sensitivity
of the ecology of the wetlands.

An assessment by Golder Associates on the effect of the Athabasca River on the
durnp concluded: "The Athabasca River is not expected to cause erosion of the
toe of the waste dump because the toe is located 200 m from the river bank. Any
flow alongside the waste dump durinp extreme floods would result in slow
velocities as a result of the hydraulic resistance provided by the dense vegetation
and trees in this area. The face of the waste dump would also be protected by a
vegetation cover which would be capable of handling short periods of
inundation.”

As stated in the supplemental document, the west dump will be designed to
" prevent crosion of the toc of the dump due to flooding events. This design will
consider vegetation placement and rip-rap, if necessary, to meet design objectives.

All dyke and dumps designs will undergo a full geotechnical assessment,
including foundation conditions, to assure geotechnical stability of the constructed
structure. The final degign will include the determination of side slope angle,
berm (if any) placement, maximum height and material compaction requirements.
A preliminary assessment, referred to in the Supplemental Document, indicated
that there were no initial concerns with the placement of structures in the valley as
outlined in the feasibility study.

In conclusion, although the west dump does fall within the 1:100 year flood plain,
the intent of the IRP Guideline js met through the design considerations for the
structure. All other structures and facilities are sited above the 241 m contour.

Ql.e. Achieving greater than 90 % capture of the mature fine tails using the CT
process to enable dry landscape reclamation.

Al.c. Suncor is targeting 90 % capture; however, we require at least one year of
operating experience to comnmit to this target..

Ql.f. Meeting the requirements in EUB Guide S5, Storage Requirements for the
Upstream Petroleum Industry, for the storage of coke.

Al.f. Sec answer 4 below.
SEP-10-1996 15:57 403 791 8344 p
.03



Ken Banjster Second Request for Supplemental information. .. Page 3

e RS e - .,
L S S W N = TR T R

Q2.

SEP-16-1996

In the Supplemental Request for Information, Suncor stated that 60 % of the fines
were captured in the CT Trial, Provide physical and chemical characteristics of the
material that was not captured in the CT trial, such as; particle size, clay content,
specific volume. Provide the release water chemical data from the trial

What information does Supcor have that shows that cupture for greater than 90 %
is achievable? Describe modifications that are required to ensure that greater than
90 %% of fincs material are captured.

What are the consequences of capturing less than 90 % of the fines (60 %, 70 %, 80
%) on the timing of the reclamation of Tar Island Dyke, Leases 86/17 and 25?
Describe the need for, nature of design and location of additiona] tailings ponds and
storage space.

Relate any conscquences to: water quality, water management, public lands and
reclamation if the CT process does not work as pruposed. Also, identify how the
predictions of effects, impacts, resource consumption, land use and mitigation plans
in the EIA are altered. Prescat any further plans needed to address uncertainties
through research and development, monitoring, reporting and public involvement.

1.0 Introduction

Long term storage of fluid fine tailings has been accepted as a responsible reclamation
strategy. However, it is clear that at the Suncor site that there is a lower overall risk if the
fine tailings do not remsin in a fluid state. In order to achieve this lower level of risk,
Suncor’s tailings R&D has focused on the following goals:

. reduce or eliminate the production of fine tailings from future operations,

. alter the fluid nature of existing fine tailings deposits,
. reduce the environmental impact of process affected waters,
+  maintain the economic viability of the tailings operations.

After decades of R&D, the CT process appears to have the best chance of achieving these
goals. Suncor’s confidence in the process is based on work conducted jointly with its
R&D partners which developed 2 fundamental understanding of the process and
conducted extensive laboratory investigations. Pilot operations at both Suncor and
Syncrude culminated in Suncor’s five month Consolidated Tailings Commercial Trial
which was completed May 1, 1996. The CT Trial has provided data in the following
areas and which are discussed below:

« propertics of the release water

° mechanisms affecting the capture of fines in the CT process
o actions to improve commercial scale {ine capture.

2.0 Propertics of CT Release Watgr

15:58 483 791 8344

RP.04



ML LD W e DN T . .
SO dT0 S0 =T

Ken Banister Second Request for Supplemental Information... Page 4

SEP-18-1996

Approximately 7 million cubic yards (MCY) of CT were placed in Pond SE duning the
Trial. At the end of the Trial a total of 2.64 MCY of clear, mineral free water had
accumulated on the top of the deposit from the following sources:

Volume in Pond prior to Trial (runoff/dyke seepage) 0.50MCY
Volume from tailings line flushing 0.22
Volume frorm tailings sand discharged to pond 0.21
Volume dyke seepage during the Trial 0.21
Volume of precipitation during the Trial 034
Total non-CT water sources 148
Volume released from CT (2.64-1.48) 1.16MCY

The above indicates that about 45% of the surface water was expressed from CT.
However, the majority of the water from non-C7 sources was process-affected and would
possess the chemical and toxicological characteristics of dyke seepage water. A detailed
chemical analysis of the combined surface water is given in the attached Tables 2-1
through 2-3. Various measurcs of toxicity are also included (Tables 2-4 and 2-5).
Additional measurements from the Syncrude Research laboratory are reported below.

Sample Date Naphthenic Microtox Microtox
acid (mg/1) IC 50 IC 20
Dec 21/95 83 100 30
Mar 5/96 87 100 18
Mar 28/96 79 950 18
June 26 (surface) 64 100 36
June 26 (10' depth) 65 100 33
June 26 (19' depth) 66 100 35

The lack of turbidity and the “slightly toxic” classification of this water reflects a
considerable improvement in quality with respect to the “acutely toxic™ dyke seepage or
tailings water and is consistent with results from pilot testing. The chemistry of the
release water also approximates theoretical predictions made prior to the Trial. This
provides the first stage of confinmation of the long range recycle water chemistry
modelling which indicates that there should be no significant impact on extraction
recovery.

3.0 Fineg Capture

Suncor’s confidence in achieving fines capture rates around the 90% level upon initial
deposition is based on pilot plant experience at Suncor in 1993. Deposition rates of about
50041000 usgpm were achieved without detectable segregation. This experience seems to
have been confirmed by the Syncrude pilot test in 1995, which used deposition rates of
about 2000 usgpm.

Suncor’s Commercial Trial was the next opportunity to investigate CT deposition

15:58 . 483 791 8344 b oS
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performance where discharge rates varying between 10,000 to 15,000 usgpm were
achieved to Pond SE.

3.1 Commercial Trial Fines Capture

Figure 2-1 shows the sampling site location map in Pond 5E. Data for sites 6 and 11 are
attached. These data indicate that the upper region of the profiles contain a low
sand/fines ratio relative to the CT mixture of about 4.5 and the lower regions are enriched
in sand. The conclusion is that there was some segrsgation in the deposit - ie. the sand
was not retained in the CT mixture as per expectations. However, the data also show that
clay as determined by the methylene blue test procedure is present within the lower
regions of the deposit. The best estimate of fines capture rate in the lower region of the
deposit is based on a comparison of the fines in the CT mixture and the fines in the upper
region of the deposit. It is estimated that upper region contains 40% of the fines
contained in CT when the CT process was operating according to specification. The
capture rate in the lower region is the estimated to be 60%.

3.2 Comparjson with Normal Tailings Pond Capture Rate

Although the capture rate obtained from the Commercial Trial was lower than the target
of 90%, it is instructive to compare these rates with capture rates expected in normal
tailings operation. Suncor’s fines balance shows that of the 79% of the mined fines
which enter the tailings pond, about 47% are captured and 32% form fine tailings. This
produces a capture rate of about 59%. However, the most important mechanism in the
capture rate deals with the reincorporation of fine tailings in the beaches built beneath the
mud line. This reincorporation mechanism is only effective when the fine tailings layer
dewaters 1o the point where some strength is available. In the case of a new pond where
there is only recycle water or very dilute fine tailings. the recapture rate is probably less
than half of this rate, in the 20% to 40% range. Thereforc, the 60% capture rate obtained
during the commercial trial represents & significant improvement and would likely result
in a major reduction in fine tailings accumulation rate even if no further improvement
was made.

3.3 Methods to Enhance CT Kines Capture

Although the Commercial Trial does represent an improvement in the capture of fines
relative to a normal operation, it is desirable to identify the methods to improve the
operation o take full advantage of the CT process. Figure 2-2 shows the basic
composition relationships for CT (Scott, 1995). This figure is based on testing at the
University of Alberta. Samples were mixed with various initial compositions and
gypsum dosages. The samples werc then placed in columns about S0 cm high and
allowed to settle to determine whether segregation of the coarse and fine mineral particics
would occur. [t was found that there was a reasonably well defined boundary between
the segregating and non-segregating behaviour, as shown in the figure.

Based on Figure 2-2, there are three parameters to examine: dosage of gypsum, sand to
SEP~19-1996 15:59 483 791 8344
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fines composition and the solids content in the CT mixture. These will be considered
below.

3.3.1 Gypsum Dosage

Based on extensive laboratory testing at the University of Alberta, the required gypsum
dosage was identified as 900 grams of gypsum per cubic metre of CT mix. The 1993
Suncor CT pilot, which used acid/lime instead of gypsum, found a good correlation
between lab and pilot segregation performance. However, experience at Syncrude using
gypsum in their CT pilot indicated that this level may not be sufficient for full
commercial operation. The gypsum metering systems for Suncor’s Trial were adjusted
such that dosage rates well in excess of the minimum target values were to be achieved.
Reconciliation at the end of the test with the actual tonnage of gypsum measured by the
plant gate weightometers indicates the actual dosages were for the entire Trial was 1180
grams per cubic metre of CT. .

There were two gypsum addition systems used during the Trial. A Stanko system was
used during late November, December and early January. The apparent dosage was 1403
grams per cubic metre of CT. This unit was replaced in early January with a Rocktec unit
which indicated a dosage of about 1400 grams per cubic metre. However, upon
reconciliation at the end of the Trial, it is clear that the actual average dosage rate was just
1005 grams per cubic metre of CT. The dosage level for this second portion of the Trial
may have been insufficient for fully effective CT, because of scale up issues not detected
in the laboratory testing.

Testing is currently in progress to identify the treatment leve! required using FGD
gypsum. The jnitial characterization of this material is favourable with an mean particle
size in the 80-100 micron range and a 90% gypsum concentration in the coarse particles.
In additiop, a vibratory testing device has been developed to quickly identify non-
segregating behaviour which can be used in the plant environment to monitor the process,

3.3.2 Sand to fines Ratio

It is noted in Figure 2-2 that the sand/fines ratio is an important parameter in forming CT.
The value of 4.5 was chosen for the Commercial Trial, although full commercial
operation may use values as low as 3.5.

Selection of the course-sand-to-fine-mineral ratio (SFR) is driven by two objectives. The
{irst objective is to produce a deposit which consolidates quickly, gains strength and
allows surface reclamation to proceed. This is best accomplished at a SFR exceeding 6:1.
The second objective is to reduce the existing inventory of fine tailings. Incorporation of
the existing inventory of fine tailings into CT deposits can be done most economically
prior 1o establishing a remote desanding operation, which could be as early as 2020. The
current plan is to reduce the existing inventory of fine tailings by 2020 to 30 10 40 MCY
(the ongoing volume required for the CT process). This plan requires a SFR of about 4:1.

16:86 483 791 8344 b a7
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The table below shows the summary data related to sand/fines ratio:

Measurement System Mazch April
Interplant 4.60 4.57
Lab Analysis 4.19 4.68

{t is clear from these data that in average terms an acceptable mixture was prepared for
CT.

3.3.3 Solids Conceptration in CT

The remaining critical parameter in formation of CT relates to the solids concentration in
the mixture, It is clear in Figure 2-2 that there is a tendency for increased segregation at
lower solids concentrations for constant sand/fines ratios. It is instructive to overlay the
actual operating CT composition data op Figure 2-2. Figures 2-3 and 24 show that about
25% of the samples would plot in the non-segregating range for the March operation and
about 7% for the April operation.

The % of samples which should have shown segregating behaviour does not seem to fully
explain the 60% fines capture in Pond SE, and it is suspected that a more subtle problem
was encountered. From a fundamental view point, the primary effect of the chemical
treatment is on the clay minerals. Treatment of the silt and sand size mineral prains
would be effective only to the extent that they are incorporated in the basic structure of
the clay mineral flocs. Qil sand *‘fines” are defined as particles of an apparent diameter
less than 44 microns. This size range includes both ¢lay minerals and non-clay mineral
silt size particles (quartz, for example). It has been shown that the clay mineral/fines
ratio is quite variable in the oilsand ore. The use of “fines” as the measured parameter
was appropriate for the University of Alberta test program because blends on one fine
tailings sample and onc sand sample were used which eliminates variability in clay/fines
ratio. However, for more general use the clay mineral concentration is the preferred
parameter. Methylene blue adsorption test provides important information on the area of
clay mineral surface which is available for reaction with calcium liberated from the

gypsum,

Methylene blue tests were conducted on the fine tailings sample used for the testing
shown in Figure 2-2. The dasta at the segregation boundary in Figure 2-2 were
recomputed op a clay mineral basis as shown in Figure 2.5. It is clear that segregation
behaviour is very closely associated with the clay mineral/water ratio, but relatively
insensitive to clay mineral/sand ratio. The implication is that, for the range of sand/fincs
ratio’s in which the process is to be applied, it is the viscous or strength properties of the
clay mineral and water suspension which prevents segregation of the coarse grained
material. This means that the CT process can be quite tolerant of the swings in sand and
clay composition which will be unavoidable as ore composition in the mine is quite
variable. However, the clay mineral/water ratio must always exceed a critical value or
the suspension will be unable to prevent segregation of the coarse minerals.

i6:00 483 731 8344 b o8
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The same CT composition data shown in Figure 2-2 for the month of April were
recomputed and are plotted in Figure 2-6. If the CT mix design basis for clay
mineral/water ratio was established as 0.} (see Figure 2-5) then only about 50% of the
samples would have demonstrated non-segregating behaviour. An additional test
program is currently in progress to verify that 0.1 clay mineral/water ratio is the proper
value, but early indication are confirming this value.

3.3411e_rm.no__q£*_ym_gr__nn~_gmmg_u.m

The question remains as to what the composition of the fine tajlings must be in terns of
clay/water ratio in order to achieve a clay/water ratio of 0.1 in the CT mixwre. Since
most of the clay is coming from the fine tailings deposit, then the issue is how much
dilution water is coming from other sources. This dilution water comes from the cyclone
underflow where a consistent 70% solids was achieved. Additional water comes from the
gypsum stream, the slurry pump seal water and other cleanup streams. Based on
operating data it is estimated that when the other dilution streams are considered, the
“effective” cyclone underflow concentration was about 63%. Figure 2-7 shows that at the
Trial sand/fines ratio of 4.5/1, the fine tailings source must possess a clay/water ratio in .
excess of about 0.2 to form a non-segregating mixture.

Figure 2-8 shows a typical fine tailings profile at the location of the fine tailings pumps
used in the Trial. It is clear that the 0.2 criteria was not met. The reason for this has been
traced to recent beach building operations which displaced the more concentrated fine
tailings away from the shore mounted pumping system. During the winter trial period it
was not feasible to relocate the pumping system away from this area.

Figure 2-9 shows a typical profile from the mid-pond location which will be the site for
the fine tailings pumps when operations resume in the fall of 1996. An analysis has
shown that a sufficient supply of concentrated fine tailings exists within the pond to meet
CT production requirements.

3.3.5 Summayxy of Actions to Enhance Fines Capture

In order to maximize the potential to achieve an improved fine capture when operations
resume in the fall of 1996, Suncor has taken the following actions:

. The gypsum dosage has been raised from 900 gm/cubic metre to 1300 gm/cubic
metre. This is consistent with Syncrude’s experience. FGD gypsum will be used,
and laboratory testing bas shown that it is equally effective 1o the commercial
gypsum used in the Trial.

° The fine tailings source location has been moved from the shore mounted locanon
used in the Trial to a mid pond location with demonstrated reserves of fine tailings
at sufficient clay concentration.

° Dilution of the CT mixture will be minimized during operation to maintain a
clay/water ratio in the CT mixture exceeding 0.1,

16:01 483 791 8344 b o9
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e The deposition method has been changed from discharge from a single location to a
spigotting system to reduce turbulence.

e  The sand/fines ratio will be Jowered from 4.5 to the 3.5-4.0 range.

»  In-plant test procedures have been developed for the CT plant process operators to
use to determine whether or not a suitable CT mixture is being produced in real

time.
3.3.6 Other Opportunities to Enhance Fines Capture

The foregoing discussion has only considered fines capture on initial deposition. There is
every reason to believe that the same very important mechanism of reincorporation of
fines (discussed above for existing ponds) in future deposition will be effective in
increasing capture rate. However, the magnitude of this mechanism must be determined
from actual full scale operation,

If the overall capture rate does not reach target levels, it will be possible to recover the
segregated fines layer, as 1s being done to recover fine tailings for CT production, and
force reincorporation into future CT production. Also, it would be necessary to consider
whether an altemative chemical treatment would improve performance.

4.0 Evajuation of Alternative Tailings Plans

Suncor intends to achicve a high fines capture rate in its CT process, and has identified
several actions to further ephance capture. The attractiveness of the CT technology for
the integrated Steepbank and Lease 86/17 mine and reclamation plans, as well as
Suncor’s confidence in the technology, provide strong incentive to continue to develop
the technology until its promise is fulfilled.

Ultimately, and in the unlikely event that fines capture rates can not be improved to a
satisfactory level, it will be necessary to revise the tailings plan to determine the best way
10 increase storage capacity. This would probably result in a significant economic
penalty. However, Suncor believes that at this early stage, it is premature to undertake a
major evaluation of a range of planning alternatives and the environmental consequences
of each.

5.0 Monitoring and Reporting

Full commercial CT operation is scheduled to commence in October, 1996. Production
will involve intense monitoring to determine performance. Progress reporting from this
monitoring and any required follow up action can be made available informally on a
relatively frequent basis, and more formally as part of anousl reporting requirements,

Provide a revised tailings management schedule, including the nccessary changes to
the tailings process, that shows the remediation of Tar Island Dyke within the
currently agreed upon schedule.

16:081 483 791 8344
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1.0 Background

Until 1994, Suncor's tailings reclamation plan was based on the assumption that Suncor
would complete mining of Leases 86/17 at the tumn of the century and proceed with final
reclamation of its site. The tailings plan consisted of transferring all fine tails to Pond §
and infilling all other ponds except Pond 1a with sand. Pond 1a and Pond § would
remain as a wet ponds. In-filling of Pond | would have been complete by 2002.

Although methods like Consolidated Tailings (composed of sand, fine tails and gypsum)
were aggressively being studied, ope of the major stumbling blocks was the lack of
incoming sand to make Consolidated Tailings. With insufficient sand available to
combine with the all of the fine tails, a CT tailings plan indicated that Suncor would be
left with many wet ponds instead of just Ponds 5 and la.

However, in 1995 Suncor announced plans to develop the Steepbank Mine. An
additional supply of sand would now be available. This combined with the gypsum from
the newly commissioned FGD plant, provided all the building blocks for the
Consolidated Tailings (CT) process. The reclamation of both Lease 86/17 and the
Steepbank Mine to a dry landscape could be accomplished. The "wet pond” strategy
could now be replaced with a much improved CT based dry reclamation plan.

This pew CT based reclamation plan however affected schedules, in particular that of the
reclamation of Pond 1.

2.0 Impacts of 2002 Schedule

The previously tailings plan, developed in 1993/1994, was based on the assumptions that
all fine tails would be pumped to Pond S apd the pumping of fine tails from each of the
ponds, particularly Pond 1 could be done independent of the operation as a whole. Under
this plan Pond 1 would be infilled by 2002 and fully reclaimed by 2005. The time
required to complete the reclamation of Pond 1 was set at 5 years and the equipment
designed around the system to insure that this schedule was met.

Fine tails are an integral part of the CT process. Therefore fine ails removal, particularly
from Pond ! can no longer be considered independent from Suncor's entire operation.
Consolidated Tailings technology requires a supply of mature fine tails (MFT) pumped w
Extraction and combined in specific proportions with cycloned sand and gypsum.

The Long Range Tailings Plan is now CT based and the reclamation of Pond 1 is coupled
or “linked” closely with the rest of the ponds. A major goal of the tailings plan is to fully
integrate CT into the operation, however regular tailings must still be produced because
of sand dyke construction requirements for Dyke 8..

Pond 4 will be used for gypsum storage and Pond 5 for CT, leaving Pond 2/3 for recycle
water, regular tailings (including cyclone overflow, a high fines “‘regular tailings™) and
fine tailings accumulation. As Pond 2/3 is the only pond that regular tatlings can be

16:02 4g3 791 8344 P11
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pumped into, Suncor must keep this pond in operation to maintain production. If the
"consumption” of fine tails from Pond 2/3 is stopped to transfer fine tails from Pond 1,
Pond 2/3 will quickly become overloaded. If Pond 2/3 becomes overloaded with fine
tails the entire Suncor operation including the implementation of CT will be in jeopardy.

Figures 3-] through 3-4 illustrate what would happen to the CT based reclamation plan if
Suncor attempted to reclaim Pond 1 by 2002. This is discussed in more detail below:

Pond 1

In Figure 3-1 note that the MFT level is drawn down very rapidly and all MFT is
removed by the year 2000. All MFT removed would be sent to extraction and used to
produce CT which would be pumped to Pond 5. Pond 1 is in-filled with sand by the year
2002, again very rapidly, and is then ready for final reclamation activities. This meets the
original Pond 1 reclamation schedule.

However because the CT based plan (unlike the original plan) is coupled to the rest of the
operation this rapid draw down and in-filling of Pond 1 has an effect on Pond 2/3 and
Pond 5.

Pond 2/3
For CT to succeed fine tails are required at specific rates tied to sand production. 1f Pond

1 is made the priority the balance of fines for CT would come from Pond 2/3. However,
if we do not remove enough fine tails from Pond 2/3 overtopping of the pond will occur,
as can be seen in Figure 3-2. To maintain the level of Pond 2/3 at the maximum fluid
level of 363 metres additional fine tailings would have to be transferred from Pond 2/3 10
Pond §. It is estimated that 35 million cubic metres of fine tails would have to be
transferred starting in 1997,

Pond 3 ‘

The transfer of fine tails from Pond 2/3 would have a significant impact on the quality of
CT being placed into Pond 5 and the tailings plan overall. Figure 3-3 illustrates the
changes in elevations of fluids in Pond 5. lmpacts can be summarized as follows :

. Dyke construction may have to be accelerated, which would require more sand
and overburden. We are short of both at present.

° The overall CT sand to fines ratio would go from a target of 4.0 to 3.0 or less.

° Consolidstion of Pond 5 would be slowed considerably (20 % more fines would
be going into the pond).

o The development of strength within the deposit to support a dry reclamation
surface is seriously delayed. Strength depends on sand grain contact which only
occurs after the fines are consolidated within the voids of the sand matrix. The
more clay in the voids the longer time required to reach a significant strength.

. The release of water from Pond § is critical to the success of the CT plan and the
placement of untreated fine tails into Pond 5 may contaminate the released water.

. Large slugs of fine tails could end up trapped in the CT, the released water or on

the surface.
SEP-10-1996 16:02 493 791 8344
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Summary - [mpacts 0£2002 Schedule

As illustrated 1n Figure 3-4, Pond 1 would be infilled by 2002 and reclaimed shortly after.
Pond 5 would bave some mixture of 3.0 to 4.0 sand to fines ratio CT, and Fine Tails and
entrained bodies.

In summary Suncor would be jeopardizing the dry landscape reclamation of a 180 million
cubic metre pond in order to accelerate the reclamation of a 23 million cubic metre pond.

In essence Suncor believes that the dry reclamation landscape would not be achievable at

a 3.0to 1 (or less) sand to fines ratio, within the reclamation certification time frame.

3.0 Proposed Reclamation Schedule Benefits

Figure 3.5 through 3-8 illustrate the present CT implementation plan, that shows Pond 1
fine tails removed by 2006, the pond infilled by 2009 and fully reclaimed by 2010. This
plan is fully integrated into the Suncor operation, and can be accomplished.

Figure 3-5 illustrates the draw down and reclamation of Pond 1. Although it is a slower
drawdown than the original plan, it allows Suncor to keep Pond 2/3 in control and does
not require any transfer of fine tails to Pond 5. The operation of Pond 5 is illustrated in
Figure 3-6.

Figure 3-7 illustrates the steady controlled build-up of good quality CT in Pond $, which
should consolidate and produce a trafficable surface by 2020. Figure 3-8 illustrates the
forecast outcome of this plan.

As previously stated in the Steepbank Application and Supplemental Information
Response, Suncor will continue to pursue planning alternatives to accelerate Pond 1
reclamation relative to the 2009 time frame.

Q4. The Storage Requirements for the Upstream Petroleum Industry, EUB Guidc G-55,
states that an aperator has until 31 October 2001 to adhere to the storage
requirements for solid materials on bulk pads., The current coke pile does not meet
these requirements. The proposal to reclaim the pile in place does not comply with
this guide and the apswer to Q4.33 does not address how Suncor will meet these
requirements. What measures will Suncor undertake to mect the storage
guidelines?

Provide the economic and technical justification to support Suncor’s proposal to
dispose (waste) the coke versus the continued storage of this resource.

What affect will the addition of coke have on: the CT process, fines capture, and CT

relcase water chemistry?
SEP-18-1996 16:93 483 791 8344
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A4, 1.0 Background

The Suncor Coke Management Plan (March 1994 EUB approval) included relocation of
the coke stockpile starting in 1999. The plan was to create a stockpile on the west facing
slope of Waste Area 8. The capacity of the proposed in-pit stockpile would be sufficient
for coke produced to the end of Lease 86/17 operations. The submission indicated that a
modification may be required in the future should other leases be brought into
production. The remaining capacity (as of August 1996) of the existing stockpile is
approximately 1.5 million tonnes.

At planned rates of excess coke production, the remaining capacity of the existing
stockpile will be exhausted in August 1999, Total stockpile capacity will be about 6
million tonnes. The continued operation of the Suncor upgrading facility through the
development of the Steepbank Mine will result in the requirement to dispose of 15
million tonnes of coke during the next 25 years,

2.0 Economic Justification for Disposal of Coke

The continued storage of excess coke as a resource represents a significant on-going cost
for handling and reclamation. The defimtion of excess coke as a resource at the Suncor
site is questionable due to the fact that through 29 years of operation no market for this
by-product has developed. Direct placement of future coke and relocation of the existing
stockpile to an in-pit location would cost § 85 million in handling costs alone. The costs
of reclaiming the coke storage piles are not included in the cost estimate.

A study examining the feasibility of a coke slurry pumping system to handle the excess
coke at Suncor was completed by Monenco AGRA in February 1996. The study
concluded that a system to create a pumpable coke slurry would result in significant
cfficiencies in coraparison to the existing trucking system. Costs of handling excess coke
by slurry pumping may be 50% less than trucking. The coke slurry would be placed as a
waste product with the consolidated tailings stream. The coke slurry disposal method has
the added benefit of reducing air-bome dust generation due to reduced handling.

3.0 Coke Management Proposal

Suncor has proposed that if no economical use develops for coke, the current stockpile
would be managed in place. A plan demonstrating that the stockpile meets the intent of
EUB Guide G-55 (Storage Requirements for the Upstream Petroleum Industry) will be
completed by the end of 1998. The alternative of removing the coke stockpile will be
exercised should the plan not meet the intent of Guide G-35. Final reclamation of the
coke stockpile will be addressed in conjupction with abandonment of the Suncor plant
site.

The objective of Suncor’s Coke Management Plan is to provide a cost effective, rational,
method of excess coke disposal which addresses the conservation of resources and
protects the environmment. A summary of the priorities for the proposed management plan

1s as follows:
SEP-18-1996 16:03 483 791 8344
P.14
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o Develop an economical use for this by-product.
o Until such market develops the existing stockpile would managed in place
provided that an acceptable plan is developed. This could include long term
reclamation of the stockpile.

SEP-10-1996

. Once the capacity of the existing storage site is exhausted, provided that the coke
rernains unmarketable, excess coke will be disposed of by pumping it in a slurry
form for inclusion in the consolidated tailings stream. Confirmation that
consolidation of the ponds would not be impacted by the inclusion of coke will be
made prior to implementation. ' ’

° The stockpile at the existing storage site would be disposed of by pumping it in a
slurry form for inclusion in the consolidated tailings stream if a swutable long term
plan can not be demonstrated.

. The maintenance of the existing stockpile would conserve a significant quantity of
potential resource. Disposal with the consolidated tailings stream would cease if a
market developed for the coke.

Resultz of groundwater monitoring, vegetation establishment trials, a coke leachate study,
and a geomorphic assessment indicate that a plan to reclaim the coke pile at the existing
storage site is achievable. A summary of points that demonstrate the viability of the
existing site to meet the intent of Guide G-55 are as follows:

. Groundwater Monitoring

Sample analysis results from groundwater monitoring wells in the coke pile area show pH
levels of 7 indicating that the coke is not acid generating. Low pH levels (2.8) were
recorded in the southern area of the stockpile in 1993 prior to the removal of a sulphur
stockpile. Groundwater pH levels improved to the current level within 2 years of the
removal of the sulphur pile.

0 Vegetation Establishment Trials

Suncor has hydro seeded test sections of the coke pile during 1994 and 1995 in an effort
to establish a vegetation cover, aimed at reducing wind borne dust. The mitigation of air-
bome dust and surface fires will be addressed through suitable soil capping and re-
vegetation. A 1992 study on the susceptibility of Suncor coke to spontaneous
combustion concluded that the risk is minimal; combustion incidents are a result of the
placement of hot coke. The vegetative trials have been faitly successful in providing a
cover on the areas where operations have been completed. In the spring of 1996 the area
was seeded aenjally along with an application of a nutrient supplement to aid in the
establishment of a vegetative cover. The data obtained from the trials will assist with the
development of long term reclamation plan.

o Coke Leachate Study

A 1996 coke leachate study conducted by HydroQual confirmed the lack of toxicity and
leaching of inorganic chemicals that might be associated with coke, The reclamation plan
will include a suitable capping of the stockpile to minimize water infiltration and

16:84 483 791 g344 .15
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establish a vegetation cover. The low risk of toxicity or inorganic chemical leaching will
be minimized by this cap.

. Athabascs River Geomorphic Assessment

A geomorphic assessment of the long term integrity of Suncor’s existing and planned
facilities, adjacent to the Athabasca River was completed by AGRA Earth and
Environmental Limited in April 1996. The site of the coke storage facility is protected
from the river by an extensive limestone outcrop; the river bank will not overtop during a
1:100 year flood event.

4.0 Coke Sjurry Effect on CT

With respect to the storage of a coke slurry there has been no experimentanl data
developed to directly address impact on the CT process. The first consideration in
speculating on these questions would be the rate of addition of coke to CT. If it is
assumed that the current coke inventory would be distributed within the CT deposits to be
located in Ponds 5 and 6, (with future coke to be distributed within Ponds 7 and 8) then
the mass of coke will only be in the order of 1% of the mass of CT.

The only way the coke could inhibit the CT process would be to adsorb the calcium in the
CT mixture such that the calcium is not avatlable to flocculate the clay particles, which is
required to stabilize the CT clay/sand mixture. Coke particles do have a high internal
surface area which may be effective in physically adsorbing certain types of molecules,
particularly organics. However, they will not act as a significant sink for calcium ions.
Thercfore, there does not seem to be a mechanism through which coke could inhibit the
reactions which stabilize the CT mixture, thereby reducing the rate of fines capture.

Coke does contain elevated levels of heavy metals which are concentrated in the coke
from the recovered bitumen stream during processing. However, the pH of the CT
mixture is above 7.5 and the mobility of these metals is therefore very low. Following
initial dewatering, the CT deposit possesses a very low permeability which will lead to
low leaching rates in the long term,

Because of its high internal surface area, coke is known to adsorb organic molecules. It
has been demonstrated that the acute toxicity of tailings water can be reduced somewhat
by passage through coke beds (see Table 5-1). Histoncally, coke filters have been used

within Suncor’s tailings dykes to control seepage without any known significant impact
on seepage water quality. However, due to the low concentration of coke in CT it is pot
expected that there will be a significant impact on discharge water quality.

Q5. The report Laboratory Studies or Trophic Effects and Fish Health prcpared by
HydroQual Laboratories does not appear to address the issuc of toxicity data and
leaching of inorganic chemicals from coke. The report addressed the mixing of Tar
Island Dyke wastewater and Athabasca River watcr. Provide the information that
demonstrates that there is no toxicity or leaching of inorganic chemicals from the

SEP-10-1996 Seies 423 791 8344 .
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A5 The study of toxicity and leachates from coke is not in the referenced report. Our
reference (o these data was to a recent HydroQual lab study which is attached as Table
5-1.

1 trust this information is satisfactory for the EUB to complete the review of our Application.

Please contact the undersigned at 743-6892 or Don Klym at 743-6532 for any further discussion

on the above information.

Yours truly

SUNCOR INC., OIL SANDS GROUP
e L ->

Attachments

KAKLYMSTBEUBSU SUR

SEP-18-1936 16:85 483 791 8344
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SUNCOR INC. OIL SANDS GrOuPp

= ATTENTION : CHRIS FORDHAM
Labs Alberta Inc. A008
CHEMEX GROUNDWATER
e eyt vy TP (o st PROJ . #GROUNDWATER
Sample Description - POND S Chamex Worksheet Mumber : 96.01579.7
sample Date & Time : 12-06-96 1040 Chemex Project Number - SUNC178-(30)
Sampled By - TIH/DH Sample Access :
Sarmple Type : GROUND Sample Matrix . WATER
Sample Recelved Date: June 12, 1996 : Report Date SJduly 31996
Sample Station Code anatysts Date . June 18, 1996
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Calcium - (ICP) Dissolved 201110 mg/L 106. 0.0
Magnesium - (ICP) Dissolved 121110 mg/L 25.6 0.0
Sodium - (ICP) Dissolved 11111t mg/L 425, 0.0
Potassium -(ICP) Dissolved 191110 mg/L 19.4 0.02
Chloride - Dissolved 17206L mg/L 53.% 0.5
Sulphate - Dissolved 163060 mg/L 659. 0.5 .
PP Alkalinity (as CaC03) 10151L  mg/L < 0.1 0.1
Total Alkalinity (as CaCQ3) 10111L mg/L 852. 0.5
PH 10301L Units 7.99 0.01
Carbonate ~ 08301L mg/L < 0.5 0.%
Bicarbonate 06201L mg/L 673. 0.5
Total Hardness (as Cal03) 106020 mg/L 370. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissotlved (1CP) mg/L 3.95 0.02
| Fluoride 09105L mg/L 4 (0 0.05
! Specific Conductance 02041L usS/em 2440, 0.02
| Total Dissolved Solids 00201L  mg/L 1630, 1.
Total Ammonia Nitrogen 07505L mg/L 10.3 0.0l
Nitrite plus Nitrate Nitrogen as N (07110L mg/L 0.018 0.00:
Sulphur - (ICP) - Dissolved mg/L 274 . 0.2
Auminum - Dissolved (I1CP-AES) 13109L mg/L 0.05 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.20 0.0}
Beryllium - Qissolved (ICP-AES) 04103L mg/L 0.002 0.002
Boron - Dissolved (ICP-AES) 05111L mg/L 3.12 0.01
Cadmium - Dissolved (ICP-MS) mg/L 0.0028 0.0022
Chromium - Dissolved (ICP-AES) 243601 mg/L 0.004 0 00z
Cobalt - Dissolved (ICP-MS) mg/L , 0.0007 0.0003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.003. 0.00:
Iron - Dissolved (ICP-AES) 26109L mg/L < 0.01 0.01
Lead - Dissolved (ICP.MS) mg/L < 0.0003 0.0043
Lithium - Dissolved (1CP-AES) 03109L mg/L 0.183 0.0G2
Manganese - Dissolved (ICP-AES) 251091 mg/L 0.015 0 00.
Molybdenum - Dissolved (1CP-AES) 42330L mg/L 0.997 0.0C-
L
SEP~19-1996 16:85 493 791 8344 TABLE 2-1
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SUNCOR INC. OQIL SANDS GROUP

ATTENTION : CHRIS FORDHAM
CHEMEX Labs Alberta Inc. AQ08
GROUNDWATER _
s o R vt o e A o i PROJ. #GROUNDHATER
Sample Description : PONO 5 Chemex Worksheet Numper © 96-01579.7
Sample Date & Time : 12-06-96 1040 Chemex Project Number  © SUNC178-0500
Sampled By ; TIH/OH Sample Access ;
Sample Type : GROUND Sample Matrix  WATER
Sample Received Date: June 12. 1996 Report Qate Cduly 3019
Sample Station Code - Analysis Date s dune 17, 19¢3
PARAMETER DESCRIPTION NAQUADAT UNITS RFSULTS DETECTION
CODE LIMIT
Nickel - Dissolved (ICP-#S) mg/L < 0.0005 0.0005 !
Phosphorus - Dissolved (1CP-AES) 15450L mg/L < 0.1 \ 0.1 ‘
Silver - Oissolved (ICP-MS) mg/L 0.0002 0.0001
Strontium - Dissolved (1CP-AES) 38111L mg/L 1.54 0.002
Titanium - Dissolved (ICP-AES) 221110 mg/L < 0.003 0.003
Uranium - Dissolved (ICP-MS) mg/L 0.0070 0.0004
Vanadium - Dissolved (ICP-AES) 233300  mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 305010 mg/L 0.008 0 001
Ton Balance Balance 1.03 0.01
TABLE 2-2

SEP-1@2-1996 16:85 483 791 8344 .19



SHEMEX Labs Alberta Inc.

oty ; 2021 - 412t Averan MLE., T2 GP2. Telophond (303) 203-3097, PAX (A0Y) 331-9460
srovion © 331 - 4B Sireet, TGD ZRY, Tolaphone ($03) 4850577, MAX (403) 408-8332

wle Doscription © POND 5

mple Date & Time : 12-06-96 1040
mlied By o TIH/DH

nple Type ;. BROUND

nole Received Date: June 12. 1996
mple Station Code :

IS IECE.

SO Lok

SUNCOR INC. OIL SANDS GROUP
ATTENTION ; CHRIS FORDHAM

A008
GROUNDWATE

PROJ . #GROUNDWATER
Chemex Worksheel Number

R

Chemex Project Number

Sample Access
Sample Matrix
Repart Date

Aglysis Uste

96-01579.2
© SUNC178.030]

. WATER
Cduly 201996
©June 19, 1996

YOTAL EXTRACTABLE HYOROCARBONS METHOD MODIFIED ASTM D2887

COMPONENT mg/L BOILING RANGE
C 08 < 0.01 98.5 70 125.7
C 09 < 0.01 125.6 TO 150.8
C 10 < 0.01 150.9 10 174.2
C11 < 0.0l 174.3 70 196.0
€12 < 0.0] 196.1 T0 216.0
€13 < 0.01 216.1 TO 236.0
C 14 < (.01 236.1 10 253.0
€15 < 0.01 253.1 T0 271.0
€16 < 0.01 271.1 70 287.0
C 17 < 0.0l 287.1 TQ 302.0
C 18 < (.01 - 302.1 70 317.0
C 19 < (.01 317.1 70 331.0
¢ 20 < (.01 331.1 70 344.0
€21 < 0.01 344.1 70 357.0
€22 < 0.01 357.1 T0 366.0
€23 < 0.01 366.1 T0 380.0
C 24 < 0.01 380.1 T0 391.0
€25 < 0.0l 391.1 70 402.0
€26 < 0.0 402.1 70 412.0
c 27 < 0.01 412.1 10 422.0
C 28 < 0.01 422.1 10 432.0
29 < 0.01 432.1 T0 441.0
C 30 < 0.01 441 .1 T0 449.0

TOTAL HYDROCARBONS C8-C10 N.D.
TOTAL HYDROCARBONS C11-C30 N.D.

verage molecular werght - N.D. AMU

per componcent i 0.03 mg /L

Rexulrs are reported in adccordance with COME guidclines. ~“Guidance Manual on Sampling, Anaiysas,

and Data rmanagament for Contaminaged Siteu, Valume I*.

Methed detection level. - Calculated on the Dasis of the iAITIUMCNC GCLECTION lewnl, Che dilution used,

and the veight of the sample.

Bracxeted renulls ore values below The reliable degection leve), and zre subjert ko reduced levels of ¢oatidence,

All Yesults are corvected fox hlank levels

The reliable detection level is Lwice the mechod decaccion level

Suryogate decovery @ 107% WATER syrroqsts limes

¥ 2

1ded

SEP-18-1996 16:66 483 791 8344
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CHEMEX Labs Alberta Inc.

Calgary ; ZOR1 - 41 Avonpg M., V3G (P2 Tulopnorns {404) 2913077, FAX (4K3) 2910468
Crrordon : QI3 « 4851 Seal, TER W, Towprons (40X 4658877, FAX (403) 488-33R

Microtox Report Project :
Sample Data :
Comnpany Name : Suncor Inc, Qil Sands Group
City : Fort McMurray, AB
Sample Description ; Pond §
Sampling Location : n/a
Sampling Methiod : Grab
Volume Obtained : 250 ml
Sarmnpled By : T.LH./D.H.
Sample Date : 96 06 12 Time:
Date Received : 96 06 14 Time:
Date of Assay : 96 06 17 Time:
Report Date ; 96 06 17
Storage Temp : 4+2°C
Sample Prep: nfa
Test Data:
Appearance, Visual ; Cilear
Turbidity, Visua! : None
inttial pH : 7.6
Sample Dilution : Neat
1CS0 (dmin, 15°C} . 96% . 88% Configence Inferval ;
1C20 (&min, 16°C) : 1T% 95% Confidence Interval :
1C80 (15min, 15°C) : 99% 95% Confidence Interval :
1C20 (15min, 15°C) 16% 95% Confidence Interval :

Note: Sample 15 Considered Slightly Toric,

Results af Pheno! Referance Test :

IC50 @ 5 min. : 23.8 mg/L
95 % Confidence Interval : 16.6<23.8<27.8
Methad : Shewhart

Date of Reference Bicgsssy : 96 06 13

Data

verified By : M._A. Brown
Nata & QA/QC

Reviewed By : M. A. Brown

SEP-18-1996 16:88

483 791 8344
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83%<86%<110%
16%<17%<19%

83%<99%<120%
14%<16%<17%

TABLE

2-4
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CHEMEX Labs Alberta Inc.

Crponry | 2E21 - SR Ssmprnse: ™ K, T2 682 Tetoptiona (4] S MIT7. FAX (40Y) 018468
Lapwonton : 9331 + aggh Sreea, YO0 R4, Teveorony (403) 4655077, FAX (413) 4663412

Microtox Report Project:  SUNC178-0501-86-01579-7

Test Information :

Type of Test : 15 min. Static Bioassay

Test Species : Vibrio fischeri  (Bioluminescent bacteria)
Source of Test Spacias . MICROBICS Corporation
Reagent Lot #-: ACV003.2
Date Obtained : 96 06 01
Expiry Dale . 87 10
Reagent Holding Temp : <-20°C
Test Protocol : Environment Canada EPS 1/RM/24
Salinity Adjustment ; Osmotic Adjusting Solution
Analyzer Used : MICROBICS Analyzer 2055 and refrigerated water bath
Calcuigtion Method © MICROBICS Data Reduction Software ver. 7.41
Data Table: Sample vg {ight Emission at Time T
Time Replicate Controls Sample Concentration [% viv] =1
(min.) 1 2 3 26 5.1 10.2 205 409 84 .s_‘i
To %6 94 98 a4 g5 o6 96| 34 g5}
15 108 107 113 110 108 104 99 82 64]
SRR A10) o 08] ‘ ; =99} 93y 85 . 720 ... . ..5
T30 { ]
160° | ¢ y

* If applicable

SEP-18-1996 16:@6 423 791 9344 g7y TABLE 5‘22
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FC W b ULl oHNDS 485 257

2T Jobe FL5a
R B
Mareh 1996 Suncor Cuke Leachste Study
thmhw‘wllhuwn : .’?Cm-huhzd-wﬁﬁ;rmmmg, Cﬁ‘ﬁdw}mrom.s(m‘
Lale Water - Waser b0 Ralease) Waier
A oW | Leashete [ Leschate | Watr | Lesehste

L swihiog | M7 | pHES. |iLeaching |\ pHT | pHas
Salphur 10.4 na—-:!lm 15,1 lSJT 95 102 10.3
AmmoniasN <025 0.46 .33 12.8 117 12,0 9.26 5.04 8.1
Totul Organis ne 7 10 45 42 a0 44 34 31
Carbon L
Silver 3 <0.005 <0.005 <0.005 | <0005 | <0.005 wc | <0005 | <000S
Aluminum we <0.01 <0.0 0.06 <0.01 0ol Nic <0.0 0.0}
Basium IR 0.107 0,313 0.142 0.168 0.098 e 0.080 0.035
Beayllivm <] <0.002 <0.002 <0,000. <0.002 <0.002 n/c <0.002 <0.002
Boron ale <0.08 <0.05 215 | <005 207 wo .47 143
Calcivm n'c 843 213 43 729 36.0 nic 207 14,1
Cudmium <0.$ <0.001 <0,001 <0,001 <001 { <0001 we | <0001 { <0001
Cobait $ <0002 | <0.002 <0002 | <0.002 | <0.002 we | «0.002 | <0002
Chtomium 43 <0.005 <0005 <0008 | <0.005 | <0.00% nfle | «0.005 | <0.00$
Cogper 5 .a.001 <0.601 0003 { <0.001 0.004 nc 0.00s 0.002
Iron i 137 0.008 0073 1 0.009 0.010 we 0013 | «p.u0s
Porassium alé 13 2.6 28.1 30.3 28.1 we 16.0 15.6
Muygnesium n/c 2.7 24.0 17.7 159 16.7 n/c 1.3 6.5
Menganess we 0.640 0.420 0.058 0.051 0.009 nis 0.051 0.009
Molybdenum 3l <0.003 <0.008 0.613 | 0.005 0.566 ne 0.00% 0.009
Sodium n/e 9 1é 9 4.8 400 n/c 304 320
Nickel 304 0.004 0.007 0.020 0016 0.013 we 0011 | 0005
Leml <5 <0.005 <0.003 <0005 | <0.008 | <0003 e | <0005 | <0.005
Phosphotus we <0.05 <0.05 0.07 <0.03 o.u1 n/c 0.05 @0.05
Siticon afe 46 4.7 3.3 36 3.4 nle 5.5 56
Tin < <{.05 <0.05 <0,08 <0.05 <0.05 e <005 0,05
Strontium 7 0.108 0.214 0.992 1.0 0.74% nlc 0.242 0.184
Titanium n/c <0.001 <0.001 <0.001 | <0001 | <v.001 we | <0001 | <0001
Thallium <} <0.05 <0.05 <0.0$ <0.05 <0.05 we <0.05 <0 05
Vansdium 824 <0.001 0.008 0.043 0.027 0.022 nic 0.013 0.027
Zinc 107 0.026 0.026 0032 | 0032 0.034 e v.018 0022

| Bacterial we 122% of 120% of 2%of | 64%of | 64%of 42%of | 86%or | 85%of
L uminescence control conurol Coirteo! control sontrot control comtrot coatrol
(Screening Test) __ e 4*:%
NOTE:  anwslytical values inmg/l

"/t = not completed S e
SEP-18-1996 16118 483 791 8344 97% TABLE PE’.".S]A

TOTAL P.S4
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Development's Copyright and Disclosure Statement, see terms at
http://www.environment.alberta.ca/copyright.html. This Statement
requires the following identification:

"The source of the materials is Alberta Environment and Sustainable
Resource Development http://www.environment.gov.ab.ca/. The use
of these materials by the end user is done without any affiliation with
or endorsement by the Government of Alberta. Reliance upon the end
user's use of these materials is at the risk of the end user.



http://www.environment.alberta.ca/copyright.html
http://www.environment.gov.ab.ca/

	20140607104359
	20140607104453



