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EXECUTIVE SUMMARY

This report is one of a series that addresses the potential impacts of the Suncor Steepbank Mine project. It
describes the current (or baseline) conditions of the groundwater system in the Study Area, and identifies the
changes that are expected to result from the proposed development of the mine. The impact analysis has assessed
the four main stages of the mine development:

Baseline (1995)

Construction Phase (1997 to 2001)
Operational Phase (2001 to 2020)
Post Reclamation

KEY FACTORS USED TO ASSESS IMPACT
The impacts on groundwater have been evaluated on the basis of changes in:

direction of groundwater flow;
rate of groundwater discharge to surface water bodies; and
groundwater quality.

The three main surface water bodies in the Study Area are the Athabasca River, the Steepbank River, and Shipyard
Lake. Shipyard Lake is a large wetlands located in the Athabasca River valley.

The degree of significance of various impacts was assessed by a qualitative evaluation of severity, duration and
anticipated areal extent of each impact. Severity was assessed as either high, medium or low, based on the impacts
to either flow or water quality. Duration was short term if the impact occurred through the life of the mine and iong
term if beyond the life of the mine. Areal extent was considered local if the effect was in the immediate mine area
and regional if beyond the immediate mine area. A final assessment of the degree of concern was made based on
the expected tmpact on the receiving water body (either the Athabasca or Steepbank Rivers).

RESOURCE INVENTORY

The baseline study included both a review of regional geologic and hydrogeologic information, and a detailed
investigation of the study area. The baseline conditions in the Study Area are summarized below.

Geology

The site's landforms are divided into uplands, valley slopes and floodplain. The uplands slopes gently toward the
Athabasca River. Itispoorly drained, and covered with muskeg. The uplands is cut by the steep valley slopes of
the Steepbank and Athabasca Rivers. The Athabasca floodplain is moderately to poorly drained, and overlain in
places with muskeg. The stratigraphy of the Study Area is:

Surficial Deposits
Clearwater Formation
McMurray Oil Sands
Basal Aquifer

Upper Devonian limestone
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Major Aquifers

Three major aquifers have been identified. In the uplands, there is an extensive but discontinuous sand deposit,
which ranges in thickness from 1 mto 10 m. In the Athabasca River valley, there is a thick (up to 40 m) sand and
gravel deposit, that is in contact with the Athabasca River. In the bedrock, the Basal Aquifer and Upper Devonian
limestone appear to behave as a single aquifer. The Basal Aquifer is a discontinuous zone of lean oil sands in the
McMurray Formation, that generally rests upon the Upper Devonian surface. The Upper Devonian rock is
limestone of the Waterways Formation. Its surface is highly megular consisting of depressions in the Upper
Devonian surface. .

Direction of Groundwater Flow-

The direction of groundwater flow in all aquifers is principally horizontal, toward the Athabasca River. As
Shipyard Lake is located in the Athabasca River valley, a portion of groundwater flowing toward the river
discharges into the wetlands. There is also a small component of groundwater flow toward the Steepbank River.

Groundwater Discharge to Surface Waters

The total rate of groundwater discharge from all aquifers to the Athabasca River, Steepbank River and Shipyard
- Lake has been calculated to be 2.52 L/s. In comparison to groundwater, the minimum monthly flows recorded in
the Athabasca and Steepbank Rivers are:

Athabasca River 101,000 L/s
Steepbank River 168 L/s

The average inflow to the Shipyard Lake wetlands is estimated as:
Shipyard Lake 111 L/s

The groundwater discharge from the mine area is therefore less than 1% of the minimum recorded surface water
flow in the Athabasca and Steepbank Rivers, and the average flow in Shipyard Lake.

Groundwater as a Resource

There are no groundwater users in the Study Area. The sand and gravel aquifer in the Athabasca River valley has -
the potential to be used for water supply purposes. Due to its proximity to the river, wells completed in the aqulfer
are expected to induce recharge from the Athabasca River.

The 'sand aquxfer in the surficial deposits in the uplands is not a viable resource for water supply. This is bacause
it has a low hydraulic conductivity, it is relatively thin, and it is quite shallow. The bedrock aquifers are also not
usable for water supply purposes. Although they are more productive than the surficial sand aquifer, the water
quality in the bedrock is poor. The bedrock groundwater is brackish, and contains organic compounds, including
PAHs and napthenic acids.

IMPACT DESCRIPTION

Construction Phase

The only effect that the construction phase is expected to have on the hydrogeologic system is associated with the
water supply wells for the new facility. It is planned that two or three water wells will be constructed in the sand
and gravel, between the Athabasca River and the proposed facilities area. None of the other aquifers are affected

by mine activity in this time frame. The proposed water demand from the wells is approximately 7.6 L/s
(650 m3/day). The change in the water level in the aquifer is expected to be small, because of recharge from the
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river. There will be very little effect on the aquifer to the east of the water wells. The flow direction, discharge rate
and quality of groundwater in the upland surficial aquifer and bedrock aquifers will not be affected by these wells.

Operational Phase
There are three major impacts that will occur as a result of the operation of the mine in the Study Area. These are:

There will be a change in the direction of groundwater flow in the surficial aquifer, as a result of
dewatering of the surficial deposits;

There will be temporary changes in the rate of discharge and direction of flow of groundwater in the
bedrock aquifers, while the mine is in operation; and

Pore water from consolidated tailings (CT) placed in the mine pits will seep into the bedrock aquifers and
discharge into surface waters.

These three impacts are discussed below:

As a component of the stripping of overburden during the development of Pit 1, the surficial deposits in the area
will be dewatered. The surficial aquifer will be intercepted with a diversion system on the east side of the mine,
and the groundwater will be diverted to Shipyard Lake through the surface water premine drainage system. The
total volume of groundwater discharging from the aquifer to the surface water environment will not change.
However, the nature of groundwater discharge from the aquifer to surface water will change. Currently, the
discharge occurs as seepage to the Athabasca River, Steepbank River and Shipyard Lake, along the reach of these
water bodies adjacent to the Study Area. The broad discharge will be replaced by discharge from point sources
into Shipyard Lake and Wood Creek. From there, it will ultimately discharge into the Athabasca River. The
groundwater discharge to the Steepbank River will reduce to near zero as the surficial aquifer will have been mined
out. Because the groundwater contribution to the surface waters is such a minor component of their flow (less than
1%), the severity of these changes in direction and rate of flow will be very low. The areal extent of this effect will
be limited to within approximately 300 m of the diversion system. The change in the direction of flow and rate of
discharge from the surficial aquifer will be long term. The diversion of groundwater from the surficial aquifer is
expected to continue after the closure of the mine.

In the bedrock aquifers, the groundwater flow in the Basal Aquifer and Upper Devonian will become directed
toward the mine pits. The result will be reduced rates of discharge to the Athabasca and Steepbank Rivers and
Shipyard Lake. While the pit is being mined, the discharge to these water bodies from the mining area will reduce
to near zero. Because the groundwater contribution to the rivers and Shipyard Lake is such a minor component
of their flow (less than 1%), the severity of this impact will be very low. The areal extent of this effect will be
limited to within 2 km of the mine. The duration of this change in discharge will be relatively short term. Once
the pits have been completed, they will be filled with CT. Groundwater from the bedrock aquifers will once again
discharge to the surface waters at pre-mine rates.

The CT will interact with the groundwater in the bedrock aquifers once the pits are filled with the tailings. Pore
water from the CT is expected to seep from the base of both Ponds 7 and 8. The total rate of seepage of the pore
water is estimated to peak at 10.12 L/s in 2020. The duration of any impact associated with seepage of CT water
will be long term. The seepage from the ponds will flow through the bedrock aquifers toward the Athabasca and
Steepbank Rivers. The result is expected to be increased discharge to these water bodies. The rate of seepage
represents less than 1% of the flow in any of these water bodies. The impact of this increased flow on the flow rates
in the surface water will be negligible.

Comparison of the chemical composition of the CT water to groundwater chemistry in the bedrock aquifers
indicates that although CT has a higher pH, and contains higher levels of organic compounds than the bedrock
groundwater, the chemistry is similar. The concentration of naphthenic acids in the CT water ranges from 62 mg/L
to 94 mg/L, compared to 8 mg/L to 57 mg/L in the bedrock aquifers. However, the types and concentrations of
organic compounds found in the CT are similar to the naturally occurring organic composition of the bedrock
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groundwater. Therefore, the severity of the 'impact of introducing CT water to the bedrock groundwater system
is low. With respect to its effect on the future use of groundwater, the expected change in the groundwater
chemistry will be negligible. '

Post Reclamation

There will be no additional impacts to the hydrogeologic system as a result of closure and reclamation of the mine.
The two long-term impacts that are expected to occur are:

Changes in the direction of groundwater flow in the surficial aquifer to discharge points into
Shipyard Lake and Wood Creek; and -

Small changes in flow rate and water quality in the bedrock aquifers, as seepage of pore water
from the CT in Ponds 7 and 8, flows through the aquifers, to the Athabasca River, Steepbank
River, and Shipyard Lake. '

The level of concern associated with these impacts is low.
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PART I - BACKGROUND

1. INTRODUCTION

Suncor has evaluated the feasibility and environmental impact of its proposed Steepbank Mine Project. The
proposed mine is located on the east side of the Athabasca River, directly across from Suncor’s existing Oil Sands
operation. The mine is scheduled to begin operation by the year 2000. The planned production rate for the new
mine is 90,000 barrels of oil per day.

The hydrogeologic component of the Environmental Impact Assessment (EIA) has evaluated the groundwater
environment during three phases of development.

Baseline Conditions;
Construction Conditions;
Mining Conditions; and

Post-Closure Conditions.

Part II of this report presents the results of the assessment of baseline conditions of the hydrogeologic setting of
the Study Area, shown in Drawing A-2779-02-01. Part III of the report presents the assessment of the impacts

that are expected to occur as a result of construction of the mine, mining activity, and closure of the mine.

2. TERMS OF REFERENCE
The terms of reference drafted for the hydrogeologic component of the Steepbank Mine EIA are as follows:

Describe the groundwater regime of the hydrogeology Study Area by summarizing the existing regional
databases. Develop and install a site specific monitoring program in the areas in which no program exists
and where developments are anticipated to occur. The new monitoring program should be developed
such that groundwater quality and quantity can be determined.

Describe the effects of the proposed Steepbank Mine Project on the existing groundwater regime of the
Study Area. Impacts on water quality, quantity, and discharge to the Athabasca River will be evaluated.

Discuss the inter-relationship of the groundwater to the surface water in the Study Area. Outline the
mitigation procedures that will be implemented to mitigate any issues that are identified.

A number of key issues related to groundwater flow patterns and groundwater quality have been identified.

Klohn-Grippen



PA2779 0201 -2 May 21, 1996
2779-GIA.wpd

2.1 Key Groundwater Flow Issues

The groundwater flow regime, under natural conditions and under mining conditions must be determined.

Dewatering of the overburden, particularly permeable sand and gravel deposits, could locally reduce baseflow to
the Steepbank River, and possibly wetlands,

Depressurizing the Basal Aquifer may also have an effect on baseflow in the Steepbank River and wetlands.

2.2 Key Groundwater Quality Issues
Groundwater quality could potentially be impacted as a result of contaminant migration from facilities, including

tailings and plant maintenance.

There is also the potential impact that degradation in groundwater quality may have on water quality in the

Athabasca River, Steepbank River and associated wetlands.
PART II - BASELINE STUDY

1. METHODOLOGY

The hydrogeologic baseline study has been conducted in two stages:
a literature review of regional data; and
a detailed investigation of the Suncor Study Area.

Regional geologic and hydrogeologic information was compiled from sources such as Suncor's Lease 86, Alsands,

5 2

OSLO, and Alberta Research Council. This mformation wags used to characterize the regional settin nine

da
Q
=

area. A summary of the regional information is provided in Section 3.

The detailed hydrogeologic investigation of the Study Area comprised the following, which are discussed in the
proceeding paragraphs:

Geophysical surveys (electromagnetic and ground penetrating radar);
Interpretation of geologic logs from over 300 boreholes;

Installation of standpipe and pneumatic piezometers, and

Aerial reconnaissance by helicopter;

Ground truthing;,

Klohn-Grippen
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Analysis of groundwater samples for major ions, dissolved metals, organic compounds, toxicity, and
stable isotopes; and

Calculations to determine aquifer productivity and groundwater discharge rates to surface water bodies.

Site specific bedrock geology data was compiled from 316 borehole logs located in Leases 19, 25 and 97, Fee
Lots 1 and 3. Ofthese, 57 borehol&e w;:re drilled and cored in the 1995 winter field season. The surficial material
was logged in 46 of the boreholes. The borehole logs of holes completed with piezometers are presented in
Appendix 1. The geologic information was used to create geologic cross sections, and structure and isopach maps
of geologic units that are important to the EIA. The results of the geologic interpretation are discussed in Section 6.

Two surface geophysical surveys were conducted on the site in 1995. Drawing B-2779-02-02 shows the locations
of the two surveys. A ground penetrating radar survey (GPR) was run along the east bank of the Athabasca River,
as an extension of site investigation work for the proposed bridge across the river. The GPR survey was used to
provide information about the bedrock topography, (AGI, 1995). A fixed frequency electromagnetic survey was

run along cut lines, roads and on the uplands, (Associated Mining, 1995).

Piezometers, either standpipe or pneumatic, were installed at 20 locations in the Suncor Study Area, as shown in
Drawing B-2779-02-02. Twelve 2 inch diameter standpipes were constructed, with response intervals in the

following zones:

1 limestone piezometer
3 Basal Aquifer piezometers

6 piezometers in surficial deposits.
Pneumatic piezometers were installed at 10 locations, in the following units:
6 nested pairs of pneumatic piezometers in limestone
3 single pneumatic piezometers in limestone
1 single pneumatic piezometers in Oil Sands
The completion details for all the piezometers constructed in 1995 are presented in Appendix I. With the exception

of piezometer FL.1-BRDG-#4, the piezometers installed in surficial material were constructed in holes drilled with

a small auger rig. The piezometers are all installed in the uppermost sand deposit. All piezometers completed in
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bedrock were installed in holes originally cored for bitumen exploration. Following coring, the holes were reamed,

using a mud rotary drill rig, to permit the construction of 2 inch piezometers.

All standpipe piezometers were tested to determine hydraulic conductivity or transmissivity. Three sampling
programs were conducted in March, July and September, of 1995. During each sampling event, water levels were
measured in all standpipe and pneumatic piezometers. Water sampies were collected from all standpipie
piezometers for analysis of major ions, dissolved metals, organic compounds, toxicity (by Microtox), naphthenic
acids and stable isotopes. The analyses of inorganics were conducted by Chemex Labs in Calgary. The analyses
of organic compounds were performed by Envirotest Labs in Edmonton. The toxicity and naphthenic acids
analyses were performed by Syncrude staff, in their Edmonton laboratory. Analyses of samples for the stable
isotopes oxygen-18 and deuterium were conducted at the University of Calgary. The results of all field

measurements and laboratory analyses are presented in Section 5 of this report.

Two field reconnaissance trips were made to the Study Area by Klohn-Crippen staff, in the spring and fall of 1995.
The objectives of the trip were to familiarize the EIA team with the general conditions at the site, and to
groundtruth interpretations of the site geology and hydrogeology made from desktop studies. Observations made

during the trips have been incorporated in the discussions of results presented in Sections 4 and 5.

Calculations were made ’to determine aquifer productivity, and the rates of groundwater discharge to surface water,
The productivity of the aquifers in surficial deposits and bedrock was assessed using calculations to determine their
20-year yield. The rates of groundwater discharge to the Athabsca River, Steepbank River, Shipyard Lake, Leggett
Creek, Wood Creek and an unnamed creek in the Study Area were estimated, using values hydraulic gradients and

hydraulic conductivity determined on-site. The results of these calculations are presented in Sections 5.3 and 5.4.

2. BACKGROUND INFORMATION

2.1 Study Area

The Study Area consists of approximately 175 km? located on the east side of the Athabasca River, in
Townships 91 and 92, Range 9 W4M. The areas that Suncor is evaluating for mining are Leases 97, 25 and 19,
and Fee Lots 1 and 3. The Study Area is shown in Drawing A-2779-02-01.

The physiography of the site is divided into uplands, valley slopes and floodplain, as shown in Drawing A-2779-

02-01. The uplands slope gently toward the Athabasca River, from an elevation of 425 masl in the east, to

315 masl above the Athabasca River valley. The uplands are poorly drained, and covered with muskeg.
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The upland, which includes most of the Study Area, is cut by the valleys of the Steepbank and Athabasca Rivers.
The valley walls are 80 m high at the confluence of the two rivers. The slopes of the valleys are commonly steeper
than 50°.

The Athabasca flood plain is at an elevation of approximately 235 masl. The ﬂobdplain is moderately to poorly
drained, and locally covered with extensive muskeg-wetland (Schwartz, 1980). The river has irregular meanders,

with occasional islands and bars.

2.2 Drainage
The Athabasca River, which forms the western boundary of the Study Area, flows northward and discharges into
Lake Athabasca. There are seven drainage basins in the Study Area, which all drain into the Athabasca River.
The size of each of these basins is listed in Table 1. Approximately 40% of the Study Area is drained by the
Steepbank River, which discharges into the Athabasca River opposite the existing Suncor mine, as shown in
Drawing B-2779-02-02. Twenty percent of the Study Area is drained Aby three small water courses to the south
of the Steepbank River. These are Leggett Creek, Wood Creek, McLean Creek and an unnamed watercourse which
_drains to a large wetland (Shipyard Lake) in the Athabasca River valley. More information about the hydrology
of the Study Area is presented in a separate hydrology baseline report (Klohn-Crippen, 1996).

Table 1
Major Drainage Basins in the Suncor Sutdy Area
Basins Leases and Lots Affected Total Drainage Area (km?)
Steepbank River Leases 19, 25 and 97: 1320
Fee Lot #1 ‘

An unnamed creek Leases 19, 25 and 97: 44.1
(Shipyard Lake) Fee Lots # 1 and #3
Lepgett Creek Lease 19 35.0
Wood Creek Lease 19: Fee Lot #4 36.8
McLean Creek Lease 19: Fee Lot #4 53.4
Athabasca 1 Lease 97: Fee Lot #1 4.0
Athabasca 2 Leases 19 and 97: Fee Lot #3 1.0
Athabasca 3 Lease 19 7.2

Note:  Drainage areas measured to gauging station or, where ungauged, to the outlet.
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2.3 Climate

The climate in the Athabasca Oil Sands area is characterized by long cold winters and short cool summers. Mean
daily temperatures at Fort McMuwiray in January, average about -20°C while July temperatures average 17°C. The
mean annual temperature at this location is 0.2°C. There are usually less than 120 frost-free days per year

(Atmospheric Environment Service, 1993).

The average annual precipitation in the Study Area has been estimated to be 398 mm, of which almost three-
quarters is rainfall (Klohn-Crippen 1996).

3. REGIONAL GEOLOGY AND HYDROGEOLOGY

3.1 Surficial Geology

The surficial geology of the Oil Sands region has been mapped by Bayrock (1971), Bayrock and Reimchen (1973)
and McPherson and Kathol (1977). The work by McPherson and Kathol, because it is the most recent, is accepted
here as the most accurate. An excerpt of the surficial geology map from McPherson and Kathol is shown in
Drawing A-2779-02-03. This map shows the type of surficial material that is expected to occur in the shallow
_subsurface. A summary of the stratigraphic succession of surficial deposits in the region is provided in Table 2.
The distribution of surficial sediments in the region can be characterized into three physiographic settings; uplands,
valley slopes and floodplain.

3.1.1  Uplands

The majorit of the region on the east side of the Athabasca River is an upland plain, with an elevation of 315 masl
or greater. On the east side of the Athabasca River, the topography of the uplands is gently sloped toward the river.
Much of the ground in the region is covered with muskeg. Thin, discontinuéus deposits of aeolian sand are also
common in the region, particularly where glaciofiuvial sand is near the ground surface. The aeolian deposits may
be too small and discontinuous to appear on the surficial geology map in Drawing A-2779-02-03. As indicated
in Table 2, the surficial stratigraphy is the result of the advance and retreat of at least three glaciations. With each
glacial advance, till was deposited. The till is an assorted mix of clay, silt, sand and cobbles. The three tills that
have been identified in the region from the oldest to youngest are known as the unnamed till, the Firebag and the
Fort Hills. The unnamed and Firebag tills are present in most of the region. The Fort Hills till is not believed to
extend south of the Muskeg River (McPherson and Kathol, 1977).

As the glaciers retreated, stratified fluvial and lacustrine sediments were deposited. These deposits included

glaciofluvial sands and gravels, and glaciolacustrine sands, silts and clays, which overly the till.
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Table 2

Succession of Surficial Geologic Deposits in the Oil Sands Region

PERIOD

Uplands

Recent Scdiments

Muskeg; generally less than 3 m thick acolian
deposits; fine to medium grained sand, in dis-
continuous thin sheets and duncs outwash
deposits; commonly very fine to fine grained
sand, with minor coarse sand.

Upper Sediments

Stratified sand and gravel layers, till fragments,
pebbles and boulders; mixed glacio-lacustrine
deposits; stratified clay, silt and sand, with
pebbles and till-like layers.

Fort Hills Till

Low relief till; composed of sand silt and clay
(68% silt), commonly with thin lenses of
lacustrine clay and/or glaciofluvial sand.

Lower Sediments
Q)]

Stratified glacio-lacustrine deposits; stratified
clay, silt and sand.

Outwash deposits; commonly very fine to fine
grained sand, with minor coarse sand and gravel
layers, till fragments, pebbles and boulders.

Kames and kame moraine; composed primarily
of stratified sand and silt, with minor gravel, clay
and till lenses.

Fircbag Till

Low relief till, composed of sand, silt and clay,
with gravel and boulders, usually in contact with
bedrock.

Unnamed Till

Undifferentiated
till and stratified
sediments

The existence of these deposits is inferred, based
on the presence of vert thick drift sequences, and
complex geophysical responses in boreholes in
areas of thick drift.

Valley Siopes

Recent Sediments

Eroded slope and gulley; discontinuous colluvial
cover on slopes.

Floodplains

Recent Sediments

Stream valley; discontinuous alluvial gravel,
sand, silt and clay along streams.

Alluvial sand; with minor silt and clay, confined
mainly to the floodplain of the Athabasca River.

Alluvial silt and clay; with minor sand and
gravel, common along most streams usually
discontinuous and less than 3 m thick.

stratified
Sediments

Meltwater channel sediment; fine to coarse-
grained sand, with minor silt and clay, overlying
thin sand and gravel and lag gravel with
boulders, possibly carly Athabasca river
alluvium.

Cretaceous

Sandstone, silt-
stonc and shale

Kiohn-Crippen
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3.1.2 Valley Slopes

The valley slopes of the Athabasca and Steepbank Rivers are covered by a discontinuous layer of colluvium, chiefly
composed of sandy and silty material, with some bituminous sand. Where the slopes are particularly steep, bedrock
is exposed.

3.1.3  Floodplain .

The Athabasca River valley bas beea incised into the Upper Devonian. The Athabasca floodplain is covered with
an alluvial deposit of fine sand. Meltwater channel sediments, composed primarily of fine to coarse grained sand,
are found below the alluvial deposits. The meltwater sediments are more or less continuous throughout the

Athabasca River valley. The meltwater channel sediments are in contact with the Upper Devonian limestone.

The floodplains of smaller streams in the Oil Sands area are filled with thin, discontinuous alluvial deposits of silt
and clay. The occurrence of these deposits in the Steepbank River valley is shown in Drawing A-2779-02-03.

3.14  Drift Thickness

An excerpt of McPherson and Kathol’s (1977) map of the thickness of surficial deposits is shown in Drawing A-
2779-02-04. In the uplands, the surficial deposits are commonly 7.5 m to 30 m thick. McPherson and Kathol
identified an area south of the Steepbank River, near the middle of Lease 19, (Drawing A-2779-02-04) where the
surficial deposits are up to 45 m thick.

In the Athabasca River valley, the surficial materials are generally less than 6 m thick (McPherson and Kathol,
1977). Outcrops of Upper Devonian and Cretaceous rock are visible in numerous places along the river valiey.
However, near Suncor’s Tar Island Dike, over 40 m of surficial sand and gravel has been logged beneath the

floodplain: * -

3.2 Regional Bedrock Geology
3.2.1  Regional Bedrock Topography
The bedrock surface in the region has been shaped by three main processes:

glaciation
fluvial erosion

collapse of karst features

Beneath the uplands, the bedrock surface slopes gently toward the Athabasca River. On the east side of the
Athabasca River, the elevation of the bedrock beneath the uplands ranges from approximately 460 masl 20 ki
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from the river, to 315 masl at the edge of the escarpment. This surface has been incised by both preglacial and
postgiacial fluvial processes. The most obvious of these incisions are the courses of present-day rivers, including
the Athabasca and Steepbank Rivers. In other investigations (McPherson and Kathol, 1977), channels in the
bedrock surface commonly contain aquifer material. The elevation of the bedrock surface beneath the Athabasca

River is approximately 220 masl.

Throughout the region, (McPherson and Kathol, 1977, Carrigy, 1973), depressions in the bedrock surface have
been observed, that have been interpreted to be collapse structures in the underlying Upper Devonian surface.

The present-day surface topography masks all but the most pronounced structural features of the bedrock surface.

The bedrock outcrops only in river valleys, where slopes are very steep.

3.2.2  Regional Bedrock Stratigraphy

The Cretaceous and Devonian geology in the Oil Sands region has been described by Cotterill and Hamilton
(1995), Crickmay (1957), Carrigy (1959, 1973) and Norris (1963). The stratigraphy of the northern part of the
Oil Sands region is presented in Table 3. A simplified geologic cross section of the regional bedrock stratigraphy
is shown in Drawing B-2779-02-05. The thickness of the Cretaceous and Devonian section decreases toward the

east. The depth to the underlying Precambrian surface also decreases to the east.

The Cretaceous deposits in the Oil Sands area consist of a succession of sandstones and shales that rest upon the
eroded surface of the Devonian. Over most of the region, the Cretaceous strata are comprised of the Grand Rapids,
Clearwater and McMurray Formations. The Grand Rapids Formation is an uncemented feldspathic sandstone.
It is present only in areas where the bedrock elevation exceeds approximately 410 m (Carrigy, 1973). The
C,learWat’er' Formation is a glauconitic shale of marine origin. A glauconitic sandstone deposit at the base of the
shale is knbwn as the Wabiskaw Member. Commonl'y, the Wabiskaw sandstone contains heavy oil. It is therefore
frequently considered part of the Oil Sands. In the Athabasca River valley, the bottom of the Clearwater Formation

occurs at approximately 305 masl elevation.

The McMurray Formation, commonly referred to as the Oil Sands, is a series of quartz sandstone units,
impregnated with heavy oil. As shown in the cross section in Drawing B-2779-02-05, the McMurray Formation
is thickest where it has been deposited in depressions and channels in the surface of the underlying Devonian. In
Suncor’s active lease area, the McMurray Formation typically ranges in thickness from 45 m to 80 m. To the north,
in the former Alsands area, the Oil Sands deposit is as great as 100 m thick.

Klohn-Crippen
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In the lower portion of the McMurray Formation is a widespread, relatively continuous occurrence of sandstone

which contains little or no heavy oil. This is known as the basal water sand, or commonly, the Basal Aquifer.

The Devonian sirata form a wedge of westward dipping rock that sits directly on the Precambrian. The Upper
Devonian strata consist of the Waterways, Slave Point and Fort Vennillion'Formations. The Waterways Formation
is also referred to as the Beaverhill Lake Group by some authors (Carrigy, 1963; Hackbarth and Nastasa, 1979).
As shown in Table 3, the Waterways Formation has been subdivided into five limestone members. In the
Athabasca River valley, the upper-most unit is the Moberly Member, which is a clastic limestone with beds of
clastic lime mudstone, skeletal wackestone and shale (Cotterill and Hamilton, 1995). The rock outcrops along the
Athabasca River and major tributaries between the Clearwater River and Fort MacKay. Exposures of the rock are
described as rubbly and weathered (Carrigy. 1973). The subcrop of the Upper Devonian strata has been eroded,
and exhibits a highly irregular surface. Relief on the Upper Devonian is as great as 100 m over distances as short
as 1000 m (Hackbarth and Nastasa, 1979). The highly irregular surface is believed to be partly the result of

karstification.

Below the Waterways Formation is the Slave Point Formation, which consists of wackestone and argillaceous lime
mudstone. The Fort Vermillion Formation is made up of anhydrite, dolostone, and mudstone. Below this, the
Middle Devonian deposits are present. As shown in Table 3, the Middle Devonian in the Oil Sands area is the Elk
Point Group, which is comprised of the Watt Mountain, Prairie Evaporite, Methy and Contact Rapids Formations.
The Wait Mountain Formation is a thin (10 m ) layer of dolomitic shale. The Prairie Evaporite Formation is
predominantly an anhydrite deposit. As shown in Drawing B-2779-02-05, it is believed to be discontinuous or
absent on the east side of the Athabasca River. The Methy Formation is a reefal dolomite. The Contact Rapids

Formation consists of dolomite, dolomitic siltstone, shale, anhydride and gypsum.

3.3 | Re.gionaﬁ Hydrogeology

3.3.1 Regional Hydraulic Conductivity Data

Hydraulic conductivity is a measure of a material’s permeability to water. Materials with hydraulic conductivity
values as high as 1 x 107 m/s are extremely permeable. Very coarse gravel is an example of such a material. Low
values, in the order of 1 x 10'° /s are typical of low permeability material such as clay or unfractured shale.
Transmissivity is another term used in this report in discussing permeability of aquifers. The transmissivity is the
product of the hydraulic conductivity and the thickness of an aquifer. It is commonly determined from pumping

tests, and is more indicative of the ability of an aquifer to produce water than hydraulic conductivity.

Kiohn-Crippen
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Table 3

Subsurface Stratigraphy of the Northern Part of the Athabasca Qil Sands Area,
After Carrigy (1973), McPherson and Kathol (1975) and Cotterill and Hamilton (1995)

Pleistocene ' Clay, silt, sand, silt and gravel
and Recent

Erosional unconformity

Cretaceous Smoky Group Shale

LaBiche Shale

Dunvegan Sandstone, siltstone and shale

Shaftesbury Shale, with sandstone and siltstone

Manville Group Sandstone

Grand Rapids Shale

Clearwater Wabiskaw Glauconitic Sandstone

McMurray Upper Sand, very fine, silt
Middle Sand, medium cross-bedded
Lower Sand, coarse, gravel, silt

Erosional Unconformity

Upper Beaverhill Lake
Devonian Group
Waterways Mildred Argillaceous Limestone
Mobertly Limestone
Christina Calcareous Shale
Calumet Clastic Limestone
Firebag Argillaceous Limestone
Disconformity
Slave Point Wackestone, mudstone and shale
Fort Vermillion Anhydrite,  dolostone,  minor
mudstone
Middle Elk Point Group
Devonian Watt Mountain Dolomitic shale
Prairie Evaporite Sait, anhydride, gypsum, silty shale
Winnipegosis Dolomite, in part reefal
(Methy)
Contact Rapids Dolomite, dolomitic siltstone, shale
with minor anhydride and gypsum
Lower_ Granite Wash Arkosic Sandstone
Devonian (La Loche)

Erosional Unconformity

Precambrian Metasedimentary Rocks apg G@iteﬂ ~
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Hydraulic conductivity data from the Oil Sands region has been collected from published sources such as
Hackbarth and Nastasa (1979), as well as from Alsands (1978b) and OSLO projects and Suncor’s Lease 86. This
information will provide an important basis with which to compare hydraulic conductivity measurements made at

the Steepbank Mine site, presented in Sectioﬁ 5.

3.3.1.1  Surficial Materials

Table 4 provides a summary of hydraulic conductivity values measured in surficial materials in the region. The
hydraulic conductivity of tili, measured at the OSLO site, ranges from 5.3 x 10% m/s to 6.8 x 107 m/s, with a mean
of 1.4 x 107 m/s.

The hydraulic conductivity of sand deposits tested at OSLO and Suncor ranges from 1.1 x 10® m/s t0 9.2 x 10° m/s,

with a mean of 1.1 x 10 m/s.

The hydraulic conductivity of sand and gravel deposits, measured in the floodplain at Suncor, ranges from
7.0 x 10°m/s to 1.0 x 10° m/s, with a mean of 3.8 x 107 m/s.

3.3.1.2 Bedrock Materials

The hydraulic conductivity of bedrock units measured in the Oil Sands region is summarized in Table 5. Hackbarth
and Nastasa (1979) determined the hydraulic conductivity of the Clearwater Fermation ranges from 1 x 10° m/s

to 1 x 10 m/s, with 2 mean of approximately 1.5 x 107 m/s,

Tests conducted in the Oil Sands indicate that the hydraulic conductivity ranges between 3.5 x 10® m/s and
3.2 x 107 m/s, with a mean of 1.5 x 107,

Extensive pumping tests have been conducted in the Basal Aquifer by Alberta Research Council (Hackbarth 1977)
and others at the Alsands site, north of the Steepbank Mine area. The results of these tests are listed in Table 5.
The hydraulic conductivity of the Basal Aquifer ranges from 1.5 x 107 m/s to 2.4 x 10 /s, with a mean of 4.2
x 107 m/s.
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The hydraulic conductivity of the Upper Devonian limestone ranges from 4.0 x 10™"'m/s to 3.0 x 10”°m/s, with a
mean of 5.1 x 107 m/s. Such a wide range of hydraulic conductivity in a limestone indicates that the rock is
probably fractured. Descriptions of the Upper Devonian Strata in Carrigy (1973) and Cotterill and Hamilton
(1995) support this interpretation. In some areas of the region, the Upper Devonian limestone may therefore be

nearly as permeable an aquifer as the Basal Aquifer.

Below the Upper Devonian strata, the hydraulic conductivity of the underlying formations is generally very low.
The hydraulic conductivity of the salt in the Prairie Evaporite Formation is in the order of 3.0 x 10° m/s. The
hydraulic conductivity of the Methy Formation has been found to range from 2.6 x 10"° m/s to 1.6 x 10”7 m/s, with

amean of 1.8 x 10® my/s.

3.3.2 Regional Groundwater Flow Directions

The groundwater flow systems conform to the classic principles of regional groundwater flow. Groundwater is
recharged in uplands, and discharges in lowlands. All groundwater flow is directed to the Athabasca and
Clearwater Rivers, as well as smaller rivers that have incised into the Upper Devonian strata, such as the
Steepbank, Muskeg and MacKay Rivers.

In the surficial deposits in the uplahds, the direction of groundwater flow is controlled by the hydraulic conductivity
and bedrock topography. A shallow flow system exists in the surficial material, in which groundwater flows more
or less horizontally toward the major surface water bodies. The topographic highs in the bedrock act as

groundwater divides. Groundwater discharges from the surficial deposits through the colluvium to the river valleys.

In the floodplain of the Athabasca River, the groundwater flow in the surficial deposits is horizontal. The

groundwater flows toward the river, with a slight downstream component to its direction.

In the Clearwater Formation and Qil Sands, the direction of groundwater flow is predominantly downward
(Hackbarth and Nastasa, 1979). The cause of these gradients is probably due to the fact that these deposits have

very low hydraulic conductivity, in comparison to the underlying Basal Aquifer..

The direction of groundwater flow in the Basal Aquifer is toward the Athabasca River, and into any stream valleys

and depressions where the aquifer outcrops.
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In the upper-most portion of the Upper Devonian rock, the flow is more or less horizontal toward the Athabasca
River and deeply incised valleys. This is because the Upper Devonian limestone has a relatively high hydraulic
conductivity in comparison to the Oil Sands above it, and the deeper limestone below it.

There is some evidence that the Upper Devonian Limestone and Basal Aquifer may act as a hydraulically connected
unit. During pumping tests conducted by Alberta Research Council, the hydranlic head in the Upper Devonian
Strata responded to pumping from the Basal Aquifer (Hackbarth and Nastasa, 1979). This implies that there may

be some degree of groundwater flow between the two units.
Table 4

[R:€:

Summary of Regional Hydraulic Conduciivity Data from Surficiai Deposiis

TILL 53x10% 6.8x 107 1.4 %107
SAND 1.1x10% 92x10°? 1.1x 107
SAND AND 7.0x10°% 1.0xi0? 3.8x%x 10"
GRAVEL

Table §

Summary of Regional Hydraulic Conductivity Data from Bedrock

Clearwater Formation 1x10° 1 x10° 1x107

Qil Sands 3.5x%x10° 3.2x 107 1.5x 107
Basal Aquifer 1.5 x 107 2.4 % 10" 4.2 %107
Upper Devonian 40x10™ 3.0x10° 5.1 %107
{Waterways Formation)

Prairie Evaporite - - 3.0x10°
Formation

Methy Formation 2.6x 10" 1.6x 107 1.8x10°®
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3.3.3 Regional Groundwater Chemistry

Regional groundwater chemistry has been published by Schwartz (1979, 1980) and Hackbarth (1977). In addition,
Suncor collects groundwater samples from its network of monitoring piezometers at its active mine. Table 6 shows
a summary of groundwater chemistry data from muskeg and surficial deposits. Table7 summarizes groundwater
chemistry from bedrock units. The descriptions of the water quality include the terms fresh, brackish and saline.
These descriptions are based on the concentration of total dissolved solids (TDS) found in the water. The
descriptions are based on the following ranges of TDS:

IDS (mg/1))
Fresh 0 - 1000
Brackish 10600 - 20000
Saline 20000 - 35000

The chemistry data presented in Table 6 was collected by Schwartz (1979) from the Muskeg River basin, which
is several miles north of the Steepbank Mine Study Area. The table shows that the chemistry of water found in
muskeg is generally very fresh, with an electric conductivity (EC) ranging from 50 pmhos/cm to over 800
wpmhos/om. The mean EC was found to be 137 pumhos/em. The major ions in the muskeg water tend to be calcium,
magnesium and bicarbonate. Muskeg water that has high levels of EC or sodium concentration probably has been
influenced by groundwater discharge from bedrock (Schwartz, 1980). '

The groundwater chemistry data has been collected from a variety of surficial deposits, including sand units, and
till. The groundwater in the surficial units tends to be fresh. The total dissolved solids (TDS) ranges from 144
mg/L to 754 mg/L,, with a mean of 520 mg/L. The major ions are predominantly calcium, magnesium and
bicarbonate. Areas in which the groundwater in muskeg and surficial deposits has high levels of sodium and

chloride are probably receiving water from bedrock units.

Data from chemical analyses of bedrock groundwater is shown in Table 7. Water in the Clearwater Formation is
slightly brackish. The concentration of TDS reported in Schwartz (1979) ranged from 971 mg/L to 2762 mg/L,
with a mean of 1794 mg/L.. The major cations are sodium and potassium. Bicarbonate is the major anion. The
sulphate and chloride concentrations in the Clearwater Formation appear to be higher than in the overlying surficial

material.
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Table 6

Regional Chemistry of Groundwater in Surficial Deposits

May 21, 1996

Muskeg Minimum 0.7 0.5 13 0 0 32 1.3 50 0 Schwartz 1980

Maximum 336 9.9 212 24 566 15.6 9.1 84

Mean 17 4.9 4.1 0.6 80.7 5.9 2.4 137.0
Surficial Deposits
HC! Clay, sandy 77/08/09 | 74.0 250 6.1 25 3580 | 210 10.0 4966 | 4370 2936 Schwartz 1979
HC2 Sand, clayey 77/08/08 355 10.0 3.9 1.3 1560 { 7.7 0.3 2147 | 2560 127.9 Schwartz 1979
HC4 Clay 77/08/07 116.0 | 150 8.9 2.7 4370 | 05 4.0 578.1 | 600.0 3583 Schwartz 1979
HC6 Clay, silty 77/08/07 130.0 | 290 5.6 2.1 5830 | 0S5 4.0 754.2 | 6800 478.1 Schwartz 1979
HCY Clay, silty 77/08/07 98.0 220 42 1.0 3710 | 05 20 498.7 | 5700 304.2 Schwartz 1979
HCS Sand 77/08/07 387 220 124 2.7 2500 | 05 4.0 3303 | 3630 205.0 Schwartz 1979
HCS Sand 77/08/07 200 7.6 5.2 0.5 98.0 9.2 4.0 1446 | 1650 80.4 Schwartz 1979
HCI10 Clay 77/08/07 1170 | 250 7.3 2.0 4840 | 3.5 4.0 6428 | 695.0 396.9 Schwartz 1979
HCi2 Clay 77/08/07 110.0 | 250 7.0 1.9 5030 | 05 4.0 6494 1 6700 4125 Schwartz 1979
HCi13 Clay 77/08/08 110.0 | 300 16.0 2.2 53406 195 4.0 705.7 | 690.0 437.9 Schwariz 1979
HCI3 Clay 77/08/08 90.0 28.0 15.1 32 500.0 | 0.5 4.0 640.8 | 665.0 - 4100 Schwartz 1979
HCls Clay 77/08/08 | 73.4 213 7.6 2.0 3680 | 05 4.0 476.8 | 508.0 301.8 Schwartz 1979 -
HCi8 Clay, silty 77/08/08 | 82.0 33.0 14.6 8.9 4990 | 0.5 4.0 6420 | 650.0 409.2 Schwartz 1979
HC21 Silt and clay 77/08/06 | 66.0 35.0 7.0 2.1 4280 | 05 10.0 5486 | 550.0 351.0 Schwartz 1979
HC23 Silt 77/08/06 | 73.4 i8.0 41.0° | 14 3500 | 05 76.0 560.3 | 650.0 287.0 Schwartz 1579
HC25 Sand 77/08/11 270 11.01 | 360 5.8 236.0 | 15.8 4.0 3357 | 3750 193.5 Schwartz 1979
HC26 Sand 77/08/11 63.1 10.8 7.9 3.2 2800 | 05 4.0 369.5 | 3920 229.6 Schwartz 1979
HC27 Clay 77/08/07 1100 | 260 10.4 1.1 4300 | 100 4.0 5915 | 625.0 3526 Schwartz 1979
HC29 Clay 77/08/11 98.0 20.0 38.0 5.0 5500 ] 0.5 4.0 7155 | 7200 451.0 Schwartz 1979

Minimum 20.0 7.6 3.9 0.6 98.0 0.5 0.3 1446 | 165.0 80.4

Maximum 1300 | 350 410 8.9 583.0 | 210 76.0 7542 | 7200 478.1

Mean 80.3 21.8 13.4 2.7 3903 | 44 8.0 520.8 | 539.5 320.0
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Table 7

Regional Bedrock Groundwater Chemist

May 21, 1996

Clearwater Formation
8-114 Clay 75/02/22 19.6 6.6 239.0 133 541.8 97.0 54.0 971 1100 444 Schwartz 1979
8-220 Clay 75/03/06 34.0 3.2 700.0 117.0 1898.0 5.7 4.0 2762 1800 1356 Schwartz 1979
8-370 Clay 75/03/23 17.9 7.0 409.0 15.4 1054.0 117.0 27.0 1647 1710 264 Schwartz 1979

Minimum 17.9 32 239.0 133 541.8 5.7 4.0 omn 1100 444

Maximum 34.0 7.0 700.0 117.0 1898.0 117.0 54.0 2762 1800 1556

Mean 23.8 5.6 449.3 48.6 1164.6 73.2 28.3 1794 1537 955
McMurray Formation
6-21 Oil Sands 75/09/11 31.0 52 17.5 1.7 46 2.5 12.0 208 280 4
6-220 Oil Sands 75/09/11 6.9 21.1 1400.0 1017.0 2165.0 14.0 1600.0 37181 6500 1778
7-135 Oil Sands 75/09/10 9.6 15.0 34520.8 768.9 768.9 6.6 756.7 13922 3390 630

Minimum 6.9 5.2 17.5 1.7 46 2.5 12.0 208 280 4

Maximum 31.0 21.1 34520.8 1017.0 2165.0 14.0 1600.0 37171 6500 1665

Mean 15.8 "13.8 11979.4 381.2 768.9 6.6 756.7 13922 3389 630
BP-2WA Basal Aquifer 80/07/02 74.0 167.0 6281.0 63.0 3304.0 4.0 8550.0 16928 27400 2709 Hackbarth 1977
BP-4WA Basal Aquifer 80/07/02 3.2 22 331.0 19.0 401.0 15 176.0 1032 1500 - 329 Hackbarth 1977
Fina 73-6 Basal Aquifer 80/07/02 8.5 20.0 625.0 15.0 1051.0 10.0 446.0 1652 2850 862 Hackbarth 1977
Fina 73-2 Basal Aquifer 80/07/02 11.0 21.0 203.0 113 647.0 6.0 49.0 643 1180 531 Hackbarth 1977
Tenneco Basal Aquifer 79/07/07 9.0 0.6 118.0 6.7 361.0 6.7 20 366 525 296 Hackbarth 1977
Tenneco Basal Aquifer 74/02/27 128.0 84.0 190.0 - 602.0 528.0 - 1532 - 494 Schwartz 1979
Tenneco Basal Aquifer 74/0218 420 62.0 161.0 - 431.0 344.0 - 1040 - 353 Schwartz 1979
7-337 Basal Aquifer 75/09/10 14.7 28.0 575.0 221 1239.0 2.7 218.0 2100 3200 1016 Schwartz 1979

Minimum 3.2 0.6 118.0 6.7 361.0 2.7 2.0 366 525 353

Maximum 128.0 167.0 6281.0 63.0 304.0 528.0 8550.0 16928 27400 1016

Mean 363 48.1 1060.5 22,9 1004.5 113.6 1573.5 3162 6109 621
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Table 7

Regienal Bedrock Groundwater Chemist

May 21, 1996

Upper Devonian
BP-1W Limestone 80/07/01 106.0 451.0 10281.0 101.0 15150 1.0 16750.0 29024 45000 1242 Hackbarth 1977
BP-2W Limestone 80/07/02 39.0 152.0 7312.0 66.0 1659.0 1700.0 10250.0 19684 31300 1360 Hackbarth 1977
BP3W Limestone 80/07/02 13.0 12.0 975.0 2.0 464.0 36.0 1290.0 2576 4550 380 Hackbarth 1977
Envo1-2A Limestone 94/10/27 73.6 38.0 3579.0 19.6 2038.0 1.4 4910.0 9660 16013 1672 KCCL 1995
Eav9i-s Limestone 94/11/09 219 22.5 2555.0 124 2607.0 2.1 2540.0 6438 10752 2138 KCCL 1995
Env92-6 Limestone 94/10/26 110.0 150.6 10626.0 52.4 2731.8 7.0 15480.0 27791 42508 2241 KCCL 1995
Eav94-10A Limestone 94/10/31 190.0 35.3 2086.0 7.8 782.6 482 3240.0 5999 10340 642 KCCL 1995
Env94-7 Limestone 94/13/03 336.0 105.0 1180.0 12.1 982.5 918.0 1710.0 4753 7670 806 KCCL 1995
Eav94-8A Lirnestone 94/10/31 1710 28.0 207.0 6.3 5973 586 338.0 1108 2018 490 KCCL 1995
Eav94-0A Limestone 94/10/31 113.0 25.2 1460.5 2.7 719.0 61.4 1940.0 3962 7183 590 KCCL 1995
Minimum 13.0 12.0 207.0 279 464.0 1.0 3380 1108 2011 380
Maximum 336.0 451.06 10626.0 101.0 2731.8 1700.0 16750.0 25024 45000 2241
Mean 117.3 103.9 4026.0 28.9 1409.6 283.4 5844.8 11807 17733 1136
Prairie Evaporite
7-594 gypsum 75/02/19 E 380 é 346 1688 67 i 422 2500 i 2875 i 8278 g 8000+ E 346 Schwartz 1979
Precambrian ’
7-933 % Granite 75/03/11 g 25.4 E 1.5 251 76 i 158 134 i 300 I 946 E 1480 E 130 Schwartz 1979
! Approximate
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Groundwater in the Oil Sands ranges from being quite fresh to saline. The value of TDS, as shown in Table 7,
ranges from 208 mg/L to 37 181 mg/L.. The mean concentration of TDS was 13 922 mg/L. Sodium, chloride and

bicarbonate are the major ions in groundwater from the Oil Sands,

The Basal Aquifer yields water that ranges from fresh to very brackish. The TDS reported by Schwartz (1979)
and Hackbarth (1977) ranged -from’366 mg/L. to 16 928 mg/L. The mean concentration of TDS in the Basal
Aquifer was 3162 mg/l.. The major ions in the aquifer are sodium, bicarbonate and chloride. The sulphate level
was also found to be quite high in two wells in the Alsands area (greater than 300 mg/L). In general, the
groundwater in the Oil Sands and the Basal Aquifer appear to be quite similar. The concentration of dissolved
compounds in both tmnits varies by two orders of magnitude. They both have the same major ion chemistry. In one
important characteristic, however, they are quite different; the Oil Sands contains a higher concentration of

hydrocarbons.

The chemistry of groundwater in the Upper Devonian formations shown in Table 8 is from sites at Alsands and
Suncor’s active mine. The groundwater in the Upper Devonian strata is slightly brackish to saline. The
concentration of TDS in the limestone ranged from 1108 mg/L to 29 024 mg/L, with a mean of 11 807 mg/L.
Sodium, chloride and bicarbonate are the major ions in water in the Upper Devonian strata. In general, the data
in Table 7 indicates that the groundwater in the Upper Devonian strata is more brackish than in the Basal Aquifer.

Chloride is also more predominant in the Upper Devonian strata than in the Basal Aquifer.

Table 7 also provides chemistry data for groundwater from the Middle Devonian and Precambrian rock. Water

from the Prairie Evaporite and Methy Formations is saline, with major ions being sodium, sulphate and chloride.

4. GEOLOGY OF THE STEEPBANK MINE AREA
4.1 Surficial Geology

An examination of the borehole logs for the 1995 drilling program confirms, in general, the interpretation of the
surficial geology by McPherson and Kathol (1977). Table 2 presents a summary of the stratigraphic sequence
proposed by McPherson and Kathol. The following discussion describes the surficial deposits found in the uplands,
valley slopes and floodplain at the Steepbank Mine area.

4.1.1 Uplands

On the uplands, the simplified stratigraphic column is as follows:

Klohn-Crippen
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Muskeg

Stratified Sediments
Till

Bedrock

Cross sections through the surficial deposits in the uplands have been prepared. A map showing the Iocations of
the sections is provided in Drawing B-2779-02-06. Two cross sections (A and B) are shown in Drawing B-2779-
02-07.

4.1.1.1 Muskeg

From a helicopter flight over the site, it was confirmed that the majority of the uplands area is covered with muskeg.
Borehole logs from the 1995 drilling program show the muskeg is generally less than 1 m thick.

4.1.1.2 Stratified Sediments

Below the muskeg, sand was encountered in over half of the boreholes in which surficial materials were logged.
From descriptions on the logs, these sediments are interpreted to be either glaciofluvial outwash or mixed
glaciolacusirine sediments, Where they are present, the thickness of the sand units ranges from I mto 10m. As
shown in the cross sections in Drawing B-2779-02-07, and the isopach map in Drawing B-2779-02-09, the

thickest sand deposits were found in Lease 97.

The stratified sediments form a discontinuous layer of sand over the Steepbank Mine area. The presence of the
shallow sand in the area suggests that the outwash and glaciolacustrine sediments referred to by McPherson and
Kathol (1977) extend farther south than is shown in the surficial geology map in Drawing A-2779-02-03.

4.1.1.3 Tili

Till has been deposited over nearly the entire upland area. The descriptions of till in the logs provided by Suncor
resemble the Firebag till, as described by McPherson and Kathol (1977). The till is predominanily a sandy loam,
increasing in clay content with depth. The composition of the Firebag till bears a resemblance to the bedrock
beneath it. In the centre and east portions of the Study Area, the till overlies shale of the Clearwater Formation.
In these locations, the lower till horizons are clayey, and appear to coniain rafied or re-worked Clearwater shale.
On the west side of the Study Area, where the Clearwater Formation has been eroded, the till is in contact with Oil
Sands. Correspondingly, the borehole logs deseribe the till as being more sandy, with bitumen odour. The total
thackness of the till ranges from zero to 28 m in the boreholes that have been logged. The till contains some sand

layers and lenses of 1 m or 2 m thick.

Klohn-Grippen
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The presence of the unnamed till at the Study Area was not confirmed with the 1995 drilling results.

Generally, the distribution of the till found in the 1995 boreholes agrees with the surficial geology map prepared
by McPherson and Kathol (1977) shown in Drawing A-2779-02-03, with a few exceptions. As shown in cross
section B (Drawing B-2779-02-07), the till was absent in borehole L9795005. In this area, stratified s;znd
sediments rest directly on bedrock. »

4.1.1.4 Deep Undifferentiated Till and Stratified Sediments

McPherson and Kathol (1977) suggested that unidentified deposits of till and stratified sediments may exist in areas
where surficial deposits are very thick. Their investigation indicates that the drift in portions of Lease 19 may be

“up to 45 m thick. Unfortunately, the 1995 drilling program did not explore these areas. It is possible that coarse
grained sediments may exist in these portions of Lease 19.

4.1.2  Valley Slopes

The valley slopes along the Steepbank River and the east side of the Athabasca River are covered with colluvium,
The colluvium consists mainly of sandy and silty material, with some bituminous sand. The thickness of these
deposits is not known. However, it probably ranges from zero to several 10's of metres, where the slopes are less

steep. The bedrock is exposed on slopes that are particularly steep,

4.1.3  Floodplain

The Athabasca River valley has been eroded into the Upper Devonian limestone. Valley sediments consist of
di'scoh:tix;ﬁous alluvial gravel, sand silt and clay that contact the Upper Devonian surface. The floodplain on the
east bank of the Athabasca River is comprised of organic material and alluvial sand silt and clay, with some sand
and gravel deposits. The results from geotechnical drilling in the fall of 1995 indicate that the sand and grave] is

very clean, with no silt or clay sized material.

4.1.4 Thickness of Surficial Deposits

A map showing the thickness of surficial deposits is shown in Drawing B-2779-02-08. Data used to produce the

map was taken from borehole logs from Leases 97 and 25, Fee Lots 1 and 3, and the GPR survey (AGI, 1995) in

the Athabasca River valley. On the uplands, the thickness of surficial material ranges from 1 mto 45 m. The

surficial deposits are thinnest along the edge of the scarp of the river valleys. The thickest surficial deposits are

located in the southeast part of Lease 25, and in Lease 19. The drift thickness map by McPherson and Kathol

(1977), shown in Drawing A-2779-02-04, is more or less consistent with the map prepared for this study.
Klohn-Crippen
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However, their map extends farther south. It shows that the thickest surficial deposits (50 m) occur east of Leggett
Creck in Lease 19,

On the valley slopes, the surficial deposits are generally less than 1 m thick. Along the Steepbank River, in
Lease 97 and Fee Lot 1, the valley walls are very steep, and the bedrock outcrops. In the Athabasca floodplain,
the GPR survey indicated the alluvial and channel sediments are up to 25 m thick. Beneath the river near Tar
Island Diyke, the surficial material has been found to be over 40 m thick.

4.2 Bedrock Geology

1. n A

the compilation of borehole data, the simplified bedrock stratigraphy of the Steepbank Mine
area is as follows:

Clearwater Formation

McMurray Formation Oil Sands

Basal Aquifer
Upper Devonian

The bedrock topography in the area is presented in Drawing B-2779-02-10. Six cross sections through the bedrock
have been prepared. A map showing the Jocations of the cross sections is shown in Drawing B-2779-02-11. The
m sections are shown in Drawings B-2779-02-12 to B-2779-02-17. An isopach of the Basal Aquifer is shown
in Drawing B-2779-02-18. The structure of the Basal Aquifer is presented in Drawing B-2779-02-19. The
structure if the Upper Devonian surface is shown in Drawing B-2779-02-20.

4.2.1  Local Bedrock Topography

The bedrock topography map shown in Drawing B-2779-02-10 illustrates that the bedrock surface generally
resembles the ground surface. The topographic contours of the bedrock surface are essentially parallel to the
Athabasca River. In the uplands, the bedrock surface generally slopes toward the Athabasca River. The bedrock
elevation ranges from 260 masl to greater than 400 masl at the eastern extent of the Study Area. Beneath the
Athabasca River, the bedrock elevation is less than 200 masl.

A comparison of the thickness of surficial deposits (Drawing B-2779-02-08) and the bedrock topography (Drawing
B-2779-02-10) reveals that depressions in the bedrock surface are filled with thick deposits of surficial material.
Therefore, the location of depressions in the bedrock are generally not evident from the ground surface.
Depressions in the bedrock surface also tend to correspond with depressions in the Upper Devonian surface

(Drawing B-2779-02-20). The presence of these depressions is evidence of collapse features in the Devonian
Klohn-Grippen
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limestone. They also suggest that the collapse processes were active until the late Cretaceous, after the Clearwater

Formation was deposited.

Existing borehole data do not indicate the presence of any channel-like features in the bedrock surface, as are
present in the OSLO area. Throughout Alberta, Pleistocene deposits of sand and gravel have been déposited in
bedrock channels. Such deposits are important aquifers and sources of aggregate around the province. It appears
that no such deposits occur in the Steepbank Mine area.

4.2.2 Clearwater Formation

The Clearwater Formation is present over most of the uplands in the Study Area. It extends to the edge of the river
valley, where it subcrops beneath the surficial deposits. The edge of the Clearwater Formation is shown on the
bedrock topography map in Drawing B-2779-02-10. As shown in cross sections C to H (Drawings B-2779-02-12
to B-2779-02-17), the deposit forms a wedge of material that thickens from west to east. The thickness of the

deposit ranges from zero to 30 m.

4.2.3 McMurray Formation Qil Sands

The O1il Sands deposit in the Study Area ranges in thickness from 50 m to75m. As illustrated in the cross sections
in Drawings B-2779-02-12 to B-2779-02-17, the Oil Sands subcrops in the Athabasca River valley and the lower
reach of the Steepbank River. The edge of the Oil Sands deposit is shown in the bedrock topography map in
Drawing B-2779-02-10. Borehole data supplied by Suncor indicate that interburden deposits occur sporadically

in the Oil Sands. The composition of the interburden was not noted on the data sheets.

The Oil Sands is underlain by the Basal Aquifer in most of the Study Area. In many depressions in the Devonian
surface, there is Oil Sands below the Basal Aquifer. This is shown clearly in cross section D, (Drawing B-2779-
02-13), in which there is nearly 20 m of Oil Sands in a depression below the Basal Aquifer.

4.2.4  Basal Aquifer

The distribution and thickness of the Basal Aquifer in the Study Area is shown in the isopach map in Drawing B-
2779-02-18. There are large portions of Leases 97 and 25 where the aquifer is absent. From field observations
in the Steepbank River valley, it has been interpreted that the aquifer is absent from the northeast corner of the
Study Area. However there is only limited borehole information to support this interpretation.
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The thickness of the Basal Aquifer ranges from zero to 50 m. The aquifer is thickest on the north side of the
Steepbank River, in the north end of Fee Lot 1. Thereis also a 35 m thick ocourrence of the aquifer around the east
end of Fee Lot 3. '

As shown in cross sections C to H, (Drawings B-2779-02-12 to B-2779-02-17), the Basal Aquifer ‘is thickest
where it overlies depressions in the Devonian surface. Furthermore, the places where the Basal Aquifer is absent
coincide with topographic highs on the Devonian surface. For example, in the isopach map (Drawing B-2779-02-
18), there is a meandering feature in Lease 97 and Fee Lot 1 where the aquifer is absent. This feature may be
mistaken for a fluvial element. However, from the structure map of the Devonian surface (Drawing B-2779-02-
20), it can be seen thai (he underlying limesione surface is high, and the Basai Aquifer material has been draped

around it.

Drawing B-2779-02-19 is a structure map of the top of the Basal Aquifer. Where the aquifer is present, the
elevation of its upper surface ranges from 216 masl to 282 masl. Where the aquifer is thin, (less than 15 m), the
structure of the aquifer reflects the structure of the underlying Devoman. However, because depressions in the
Devonian surface are filled with thick deposits of Basal Aquifer, the thick occurrences of aquifer mask the

underlying limestone surface.

4.2.5 Upper Devonian

A structure contour map of the Upper Devonian surface is presented in Drawing B-2779-02-20. The map
illustrates the surface of the Devonian is an uhdulating erosional unconformity, fanging in elevation from 190 masl
to 290 masl. Several closed depressions are present on the Devonian surfaée, which suggest that some subsidence
due to karstification and collapse have taken place. Topographic highs are also apparent, at numerous locations
on the surface. As shown in the cross sections in Drawings B-2779-02-13 to B-2779-02-17, the surface of the
Upper Devonian strata subcrops along the Athabasca River and the lower portion of the Steepbank River. In

places, outcrops of limestone stand up to 10 m above river level.

Observations made on core samples and outcrops revealed that the Upper Devonian limestone is highly fractured
and weathered. Some of the fractures contain clay. The cause of the fractures is probably related to weathering

processes or karstification.
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8. HYDROGEOLOGY OF THE STEEPBANK MINE AREA
5.1 Surficial Materials
5.1.1  Uplands

Five piezometers have been constructed in surficial deposits in the uplands of the Steepbank Mine area. The
location of the piezometers (L97-P95-OBS#1, -OBS#2, -OBS#3, -OBS#4 and -OBS#5) is shown in Drawing B-
2779-02-02. The piezometers are all completed in shallow sand deposits, above the till. Four piezometers were
subjected to rising head tests to determine the hydraulic conductivity of the sand. Piezometer L97-P95-OBS#4 was

not tested, because the electrical conductivity of its water was too low to activate a depth sounder.

5.1.1.1 Hydraulic Conductivity of Surficial Material in Uplands
The hydraulic conductivity determined from the tests is summarized in Table 8. The hydraulic conductivity of the

sand ranges from 4.0 x 107 m/s to 2.0 x 10 m/s, with a mean of 3.7 x 10 m/s. This is within the range calculated

from piezometer tests elsewhere in the region (shown in Table 4).

The hydraulic conductivity of the till in the Study Area has not been measured. However, it is reasonable to assume
that hydraulic conductivity of the till is similar to what was found elsewhere in the region. As shown in Table 4,
the hydraulic conductivity of the till ranges from 5.3x10% m/s to 6.8 x 107 m/s, with a mean of 1.4 x 107 m/s. This

1s the same order of magnitude as the Clearwater Formation, (Table 5).

Table 8
Hydraulic Conductivity of Surficial Deposits in the Study Area

1.97-P95-OBS#1 Sand 4.0x10°
1.97-P95-0BS#2 Silty Sand 6.0x107
1.97-P95-OBS#3 Sand 2.0x10°
L97-P95-0BS#5 Sand 4.0x10°7

Geometric Mean 3.7x10°

5.1.1.2 Groundwater Flow in Surficial Material in Uplands

The upland is predominantly covered with permeable sand which overlies less permeable till. The groundwater
flow in the surficial materials is controlled by two factors: the hydraulic conductivity of the surficial deposits, and
the topography of the ground and underlying geologic units. The groundwater flows horizontally in the more
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permeable surficial units. Drawing B-2779-02-21 shows an interpretation of the direction of horizontal flow in
the surficial materials.

The direction of the horizontal flow is controlled by the site’s topography. On the north side of the Steepbank
River, the ground surface slopes toward the Steepbank River. Therefore groundwater in the surficial material also

flows toward the river.

On the south side the Steepbank River, the majority of the upland area slopes toward the Athabasca River. As
shown in Drawing B-2779-02-21, there is a divide in the ground surface very close to the south bank of the
Steepbank escarpment. Therefore, the majority of the shallow groundwater flows toward the Athabasca River.

A small percentage of the groundwater flows toward the south bank of the Steepbank River. As it reaches the edge
of the uplands, the groundwater discharges into the colluvium on the valley slopes, and flows into the river valleys.

In the till, the hydraulic gradient is probably downward except where the till has been incised by stream channels.
This is because the hydraulic conductivity of the till is similar to hydraulic conductivity of the underlying Clearwater
Formation. The rate of flow through the till is probably much less than the flow through the sandier shallow

sediments.

5.1.1.3 Groundwater Chemistry in Surficial Materials in the Uplands

Groundwater samples were collected from five piezometers in the uplands in the Steepbank Mine area in March,
July and September 1995. The analytical results from these samples (piezometers L97-P95-OB#1, -OB#2, -OB#3,
-OB#4; and sCB#S) are tabulated in Tables 9 and 12. The compleie analytical resuits are included in Appendix
2. A Piper plot, which is a graphical presentation of the major ion chemistry of the water, is shown on Drawing B-

2779-02-22 for each sampling event.

The surficial groundwater ranges from extremely fresh (TDS = 24 mg/L) to fresh (TDS = 622 mg/L). The Piper
plot in Drawing B-2779-02-22 illusirates that there are two types of water in the surficial sand deposits; low TDS
water and high TDS water. The low TDS groundwater is generally a calcium-magnesium bicarbonate type water,
while the high TDS groundwater is a sodium-bicarbonate type water. The ratio of sulphate to total dissolved solids
is higher in the low TDS water than the high TDS water. There is a higher chloride concentration (although still
less than 15 mg/L) i the high TDS water. The pH ranges from 5.9 to 8.1, with an average of 7.1 units.
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Trace amounts of organics, including PAH and alkylated PAH's, were found in the surficial groundwater collected
from ~-OB#5 as shown in Table 11. Naphthenic acid values range from <3 to 7 mg/L,, and Microtox toxicity

testing indicates the water is non-toxic, as shown in Table 12.

Groundwater samples collected in October 1995 were analyzed for the stable isotopes deuterium and oxygcn; 18.
Grab samples were also collected from the Steepbank River, Shipyard Lake, and La Saline Lake, which is north
of the Study Area: Stable isotope analyses are used to help understand the source of a water, and the processes that
have affected it. A scatter plot of the deuterium and oxygen-18 concentrations in the water samples is shown in

Drawing A-2779-02-23. The groundwater from surficial deposits plots along the meteoric water line.
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Table 9
Major Ion Chemistry and Field Measured Parameters of Groundwater in the Study Area

SURFICIAL DEPOSITS )
7 57-PS5-0B-1 03/17/95 78 22 04 193 12 2338 305 372 324 380 7.5
197-P95-08 -1 07/03/95 798 19.9 38 23 0.7 18.3 262 319 290 514 7.68
1,97-P95-0B-1 09/12/95 715 18.7 938 Y 0.7 16.5 245 209 276 478 749
[57-P85.082 03717795 25 74 186 318 5.6 0.7 351 559 I 332 873 756
197-P9S-0B-2 06/29/95 228 62 189 33 142 08 485 591 $32 883 8.1
197-P93-OB-2 09/13/95 214 6.1 195 31 10 0.3 481 586 530 285 7.78
57-P35.0B 3 03/17/55 31 0.85 166 [X3] <05 102 936 12 % 3 356
197-P95-0B 3 07704795 33 0.5 42 07 <0.5 99 7.14 9 % 38 5.68
1,97-P95-08-3 09/12/95 3.8 1.1 46 12 9.7 9 3 10 ) 39 561
[ 57-555.0B4 03/15/95 735 129 33 112 <03 57 %7 18 28 iz 562
1L97-P$5-084 07/63/95 7.7 15 32 0.8 3.1 1 12.44 13 35 4 387
1,97-P95-0B 4 09/12/95 4.6 14 5.2 11 22 10.5 2.01 19 30 0.3 376
57-P95.-0B-5 03/13/35 & 178 155 235 73 102 356 €50 €07 1010 713
£ 57-P95-0B -3 © 07108195 53.9 144 178 21 83 34 576 762 618 1011 745
1.97-P95.0B-5 09/14/95 52 14 190 24 10.2 3 573 698 623 1048 7.44
FL7-BRDG4 03/13/55 142 3.24 39 149 1% %8 31.56 £ 31 4z 823
FL7-BRDG-4 07/06/95 17.7 34 111 14 42 26.3 51 62 % 174 648
FL7-BRDG-4 09/13/95 20.5 35 62 15 43 25.3 43 5 92 175 66
inimum 33 0.89 17 751 0.7 0.7 713 ] % 35 5.56
maximum 798 2 1958 418 14.2 2838 576 702 623 1048 8.1
mean 30.5 3.0 65.2 19 6.1 124 2319 283 265 a7 573
BASAL AQUIFER
£97-P95-1BA 03/13/55 76 103 3380 316 6520 1 7128 2550 12509 21360 €58
197.995-1.BA 06/28/99 873 926 5040 36.7 §220 0.5 2146 2616 12785 21467 744
1.97.p93-1-B A 09/12/95 354 162 5030 343 6685 1 2161 2634 13238 21506 719
197955384 03/13/95 35 37 3290 299 3880 12 378 2389 3448 14220 72
197-P95-3-B A 07/04/95 52.3 53.8 3320 25.1 4220 <0.5 1886 2299 8321 14025 74
L97.P95-3B A 09/13/95 471 433 3140 173 4090 30.5 1888 2301 8519 14326 733
FL3PI5.6BA 03/13/95 150 158 §720 822 10200 3 451 1769 18240 30840 711
FL3-P95-6-BA 07/10/95 193 209 9140 85.3 12300 13 2011 2431 23664 39218 718
FL3-P95-6-BA 09/15/95 198 223 10700 62 16850 30 2083 2539 29383 43358 7.2
L57-P95-5BA 06/28/55 16 34 1080 %6 599 9 443 1761 2620 4238 7.76
L97-P95-8BA 09/13/95 13.7 78 1180 - 20 678 13 1797 2191 3008 4943 745
FL3-P95-13.BA 03/13/55 33 103 3230 %3 3520 13 1045 2493 9613 14010 713
FL3-P95-13-BA 07/05/95 9.1 80.3 3150 262 3920 0.5 2099 2539 8546 13709 716
FL3-P9S-13-BA 07/05/55 89.3 81.2 3080 2.4 3883 <0.% 2097 2556 8438 13709 7.22
FL3-P9S-13-BA 09/14/95 9.6 82.7 3050 241 4090 0.6 2073 2527 8601 14499 7.21
rrinimam 137 78 1080 7.8 595 X 1445 1761 2620 3238 658
Ineximam 198 223 10760 85.3 16850 30 2161 2634 29383 43358 796
mean 90.5 93.8 4402 372 5904 118 1946 2372 11723 19062 7.26
UPPER DEVONIAN

757-p55-21. 03713759 3538 20.5 1560 8 1440 74 1602 1553 %051 6967 739
197-P935-2-L 06/29/95 277 216 1860 244 1535 0.5 1826 2226 4582 7860 7.7
197-P95-2.2 09/14/95 263 2.7 1870 24.1 1690 16.5 1913 2332 4818 8226 765
197-P95.2L 09/14/95 24.1 20.5 1850 21 1860 <0.3 1901 2317 4934 8261 756
rminimum 701 0.5 1560 21 1440 [ 1602 1953 3051 5967 739
meximum 277 24.7 1870 258 1360 16.3 1913 2332 4934 8261 774
mesn 26.0 218 1785 238 1631 6.5 1811 2207 4596 7825 7.59
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Table 10
Concentrations of Dissolved Metals and Cyanide in Groundwater in the Study Area (mg/L)

Aluminum <001 0.05 0.5 18 | <oo01 0.02 0.07 15 0.02 0.025 0.04 4
Arsenic (ug/L) <02 03 0.5 6 <02 0.2 1.6 5 0.6 0.6 06 1
Barium < 0.01 0.06 021 18 0.16 0.75 3 15 0.17 0205 024 4
Beryllium < 0.001 < 0.001 0.002 18 | <0001 < 0.001 0.002 15 | <o.001 < 0.001 < 0.001 4
Boron < 0.01 0.025 0.79 18 233 387 445 15 32 3.735 4 4
Cyanide < 0.001 0.001 0.001 12 | <0001 0.001 0.002 11 0.001 0.001 . | 0.0 3
Cadmium (ug/L) <3 <3 4 18 <3 <3 3 15 <3 <3 <3 4
Chromium < 0.002 < 0.002 0.013 18 | <0002 < 0.002 0.018 1s | <0002 < 0.002 0.002 4
Cobalt < 0.003 < 0.003 0.004 12 | <0003 0.005 0.031 15 | <o003 < 0.003 0.004 4
Copper < 0.001 0.001 0.003 18 | <o0.001 0.002 0.008 15 0.001 0.0015 0.004 4
Iron < 0.0 0.07 042 18 |<oot 0.7 563 15 |<oo01 0.75 082 4
Lead <002 <0.02 <002 - 18 | <002 <0.02 0.04 15 | <002 <0.02 < 0.02 4
Lithium < 0.001 0.005 0.055 18 0355 0.753 179 15 0.291 03655 0387 ¢
Manganese 0.007 0.068 0.589 18 0.029 0277 402 15 0.034 0.0835 0.099 4
Mercury (ug/L) < 0.05 <008 0.1 12 | <005 < 0.05 1.6 9 < 0,05 0075 .| 023 4
Molybdenum < 0.003 < 0.003 0.006 18 | <0003 <0003 | 0019 15 0.003 0.005 0.009 4
Nickel < 0.005 0.0065 . 0.018 18 | <0.00s < 0.005 0.113 15 | <0.005 < 0.005 0.007 4
Phosphorous <01 <01 0.4 18 |<ou1 <0.1 0.7 15 | <oa <o <01 4
Selertium (pg/L) <02 <02 0.4 12 |<o02 <02 038 8 <02 <02 <02 4
Silver (ng/L) <2 <2 3 18 <2 <2 5 15 <2 ez 3 4
Sulphur 0.5 35 10 18 14 2.6 25.7 15 2.8 3.45 3.7 4
Strontium 0.027 0.101 0302 18 0.487 414 147 15 126 138 149 4
Titanium < 0.003 < 0.003 0.012 18 | <0003 < 0.003 0.012 15 <0003 |<o.003 < 0.003 4
Uranium <05 <05 <05 18 |<os <05 <05 15 |<os <05 < 0.5 4
Vanadium < 0.002 < §.002 0.003 18 < 0.002 < 0.002 0.009 15 < 0.002 < 0.002 < 0.002 4
Zine 0.004 0.012 0.04 18 | < o001 0.004 0.009 15 0.004 0.004 0.014 4
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Table 11
Concentrations of Organic Compounds in Groundwater in the Study Area (ug/L)

pl
PAH and Alicylated PAH's
Naphthalene < 0.02 < 0.02 < 0.02 6 < 0.02 < 0.02 0.05 5 < 0.02 0.035 0.05 2
Acenaphthene < 0.02 <002 < 0.02 6 < 0.02 0.03 0.04 5 0.04 0.06 0.08 2
Fluorene < 0.02 < 0.02 < 0.02 8 <0.02 0.02 0.06 5 0.67 0.075 0.08 2
Dibenzothiophene < 0.02 < 0.02 <0.02 6 < 0.02 < 0.02 < 0.02 5 <002 0.62 0.02 2
Phenanthrene < 0.02 < 0.02 < 0.02 [ 0.02 0.03 0.07 5 0.11 0.125 0.14 2
Arnthracene < 0.02 < 0.02 <0.02 6 < 0.02 < 0.02 < 0.02 5 < 0.02 <0.02 < 0.02 2
Fluoranthene < 0.02 < 0.02 <0.02 6 < 0.02 < 0.02 < 0.02 5 < 0.02 <0.02 < 0.02 2
Pyrene < 0.02 < 0.02 0.02 & < 0.02 < 0.02 < 0.02 5 < 0.02 0.025 0.03 2
Benzo(a)anthracene/Chrysene < 0.02 < 0.02 < 0.02 6 < 0.02 < 0.02 0.02 3 < 0.02 0.03 0.04 2
Methyl naphthalene < 0.02 < 0.02 < 0.02 5 < 0.02 0.04 0.07 5 < 0.02 0.03 0.04 2
C2 sub/d naphthalene < 0.04 < 0.04 < 0.04 5 < 0.04 0.09 0.32 5 < 0.04 0.05 0.06 2
C3 sulyd naphthalene < 0.04 < 0.04 0.17 6 0.04 0.12 0.82 5 031 0.42 0.53 2
C4 sulyd naphthalene < 0.04 < 0.04 0.2 6 < 0.04 0.09 0.5 5 0.19 0.27 0.35 2
Bipheny! < 0.04 < 0.04 < 8.04 6 < 0.04 < 0.04 < 0.04 S < 0.04 < 0.04 < 0.64 2
Methy! bipheny! < 0.04 < 0.04 < 0.04 5 < 0.04 < 0.04 < 0.04 5 < 0.04 0.04 0.04 2
C2 sub'd bipheryl < 0.04 < 0.04 < 0.04 6 < 0.04 < 0.04 < 0.04 5 <004 0.075 0.11 2
Methy! acenaphthens < 0.04 < 0.04 < 0.04 3 < 0.04 < 0.04 006 5 < 0.04 0.06 0.08 2
Methyl fluorene < 0.04 < 0.04 0.04 6 < 0.04 0.04 0.14 5 0.08 0.125 0.17 2
C2 subd flucrens < 0.04 < 0.04 0.06 6 < 0.04 0.07 0.13 S 0.09 0.155 022 2
Methy! phenanthrene/anthracene < 0.04 < 0.04 < 0.04 6 0.05 0.1 0.13 5 0.22 0.265 0.31 2
C2 sub'd phenanthrene/anth < 0.04 <004 0.05 6 <0.04 0.09 023 5 0.15 0.25 035 2
C3 subld phenanthrene/anth < 0.04 < 0.04 0.06 ] < 0.04 0.05 0.21 5 0.11 0.2 0.29 2
C4 sub'd phenanthrene/anth < 0.04 < 0.04 < 0.04 6 < 0.04 < 0.04 0.16 5 0.04 0.085 0.13 2
Methyl dibenzothiophene < 0.04 < 0.04 < 0.04 5 < 0.04 0.06 0.16 5 0.12 0.18 0.24 2
C2 sub'd dibenzothiorhene < 0.04 < 0.04 0.04 5 < 0.04 0.08 0.13 5 0.15 0.29 043 2
C3 sub'd dibenzothiophene < 0.04 < 0.04 0.06 6 < 0.04 0.09 0.24 5 0.19 0.32 0.45 2
C4 sub'd dibenzothiophene < 0.04 < 0.04 < 0.04 6 < 0.04 < 0.04 0.06 5 < 0.04 0.15 0.26 2
Methy! fluoranthene/pyrene < 0.04 < 0,04 < 0.04 6 < 0.04 < 0.04 0.06 5 < 0.04° 0.045 0.05 2
Methyl B(a)A/chrysene < 0.04 < £.04 < 0.04 5 < 0.04 < (.04 0.05 5 < 0.04 0.045 0.05 2
C2 sub'd B(a)A/chrysene < 0.04 < (.04 < 0.04 6 < 0.04 < 0.04 0.05 5 < 0.04 0.05 0.06 2
Phenolic Compounds in Water
o-Cresol <02 <01 <0.1 6 <2 <02 < 0.1 5 0.1 0.1 0.1 2
p-Cresol <02 <01 <01 6 <2 <02 0.2 5 0.3 0.3 0.3 2
2,4-Dimethylphenol <02 <01 <01 [ <2 <02 < 0.1 5 0.1 0.15 0.2 2
PANH and Alkviated PANH's ' s
7-Methy! quinoline < 0.02 < 0.02 < 0.02 6 < 0.02 < 0.02 4 5 <0.02 <0.02 < 0.02 2
C2 Alky! substd quinolines < 0.02 < 0.02 < 0.02 6 < 0.02 < 0.02 0.32 5 < 0.02 < 0.02 <002 2
Volatile Organice (318): Water nd nd nd nd nd nd nd - nd nd
{Hydracarbons, Recoverable (mg/l) § <1 % <1 ) <1 3 iA< 1 j o3 ] s 3 E <1 i <1 i 1]
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Table 12 - Naphthenic Acid and Microtox Test Results in Groundwater from the

Study Area
Surficial Sand
L97-P95-0B-1 03/17/95 _
L97-P95-0B-1 07/03/95 515 781 100 100 100 100 <4
L97-P95-0B-1 09/12/95 450 7N 100 100 100 100 5
197-P95-0B2 03/17/95
L97-P95-0B-2 06/29/95 939 8.07 100 100 100 100
L97-P95-0B-2 09/13/95 841 8.05 100 100 100 100
L97-P95-0B3 03/17/95
L97-P95-0B-3 07/04/95 593 100 100 100 100 3
1L97-P95-0B-3 09/12/95 429 595 100 100 100 100 4
197-P95-OB-4 03/13/95
L97-P95-OB4 07/03/95 69 7.16 100 100 100 100 3
L97-P95-0B-4 09/1295 47 634 100 100 100 100 4
197-P95-0B-5 03/13/95 ,
L97-P95-0B-5 07/05/95 955 7.16 100 100 100 100
L97-P95-0B-5 09/14/95 98 7.48 100 100 100 100
FL7-BRDG4 " 03/13/95
FL7-BRDG-4 07/06/95) 487 8.46 100 100 100 100 2
FL7-BRDG4 09/13/95 181 7.55 100 100 100 100 1
Basal Aquifer
L97-P95-1-BA 03/13/95
L97-P95-1-BA 06/28/95) 21500 7.18 100 100 100 100 2
L97-P95-1-BA 09/1295) 20700 741 100 100 100 100 21
197-P95-3-BA 03/13/95
L97-P95-3-BA 07/04/95 14210 6.17 100 100 100 100 31
L97-P95-3-BA 091395 14100 7.28 100 100 100 7 29
FL3-P95-6-BA 03/13/95
FL3-P95-6-BA 07/10095] 38400 6.51 100 100 100 100
FL3-P95-6-BA 09/1595) 43500 6.96 100 100 100 100 9
L97-P95-8-BA 06/28/95 3820 8.03 100 100 100 80 31
197-P95-8-BA 09/13/95 4710 75 100 100 91 34 36
FL3-P95-13-BA 03/13/95
FL3-P95-13-BA 07/05/095 12280 6.71 100 100 100 100 13
FL3-P95-13-BA 07/05/95 12010 6.66 100 100 100 100 12
FL3-P95-13-BA 09/14/95| 14030 7.06 100 100 100 100 12
Limestone
197-P95-2-L 03/13/95
L97-P95-2-L 06/29/95, 7770 7.66 100 100 100 59 47
L97-P95-2-L 09/14/95 7620 7.55 100 100 100 75 52
L97-P95-2-L 09/14/95 8150 7.55 100 100 100 49 57

Kichn-Crippen
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This indicates that the groundwater is meteoric, and has not been affected by any processes such as evaporation.

In general, the chemistry of surficial groundwater from the uplands in the Study Area resembles the regional data
presented in Table 6. Asa preiMmy assessment, it appears that the low TDS groundwater is associated with
interaction with water from muskeg. The high TDS groundwater in the surficial sand is probably more closely
associated with flow from till and bedrock deposits.

S.1.2  Valley Slopes

Groundwater flow in the slope colluvium is expected to be in the direction of the slope. Localized groundwater

discharge occurs along some breaks in slope, and where contrasts in hydraulic conductivity occur.

Evidence of groundwater discharge from the surficial deposits was apparent on both the north and south banks of
the Steepbank River. The slopes of the Steepbank and Athabasca Rivers are saturated and unstable in areas.

The groundwater flowing through the colluvium is expected to originate mainly from the surficial deposits on the
uplands. The chemistry of the groundwater in the colluvium is therefore probably similar to the chemistry of water
in the surficial deposits in the upland. In localized areas, seepage from the Oil Sands beneath the colluvium is
likely to be occurring. Where there is seepage, the groundwater in the colluvium may be brackish, with high

concentrations of sodium, chloride, and possibly some organic compounds.

5.1.3  Floodplain
5.1.3.1 Hydraulic Conductivity of Surficial Material in Floodplain

One piezometer, FL1-BRDG-#4, was completed in the alluvium in the Athabasca River valley. Unfortunately, the
piezometer could not be adequately developed, so it was not tested to determine hydraulic conductivity. The
colluvium at the site consisted of 85 per cent sand, with 15 per cent silt and clay (Appendix 1). The hydraulic
conductivity of the alluvium is therefore expected to be similar to that measured in sand at Suncor. From Table
4, the range of hydraulic conductivity of sand in the area ranges from 1.1 x 10% m/s to 1.0 x 107 m/s, with a mean

of 1.1 x 10 m/s.

The hydraulic conductivity of meltwater sediments in the floodplain has not been measured in the Study Area. The
sand and gravel deposits at Suncor are probably a suitable surrogate of what occurs on the east side of the river.

Klohn-Grippen
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From Table 4, the range of hydraulic conductivity of sand and gravel at Suncor ranges from 7.0 x 10°m/s to
1.0 x 10”m/s, with a mean of 3.8 x 10*m/s.

5.1.3.2 Groundwater Flow in Surficial Material in the Floodplain

The direction of groundwater flow in the floodplain deposits is toward the Athabasca River, with a slight -
downstream component reflecting the influence of the gradient of the river. The surficial material is believed to
be in hydraulic connection with the slope colluvium, the Basal Aquifer and the Upper Devonian.

5.1.3.3 Groundwater Chemistry in Surficial Material in the Floodplain

The groundwater from FL1-BRDG-#4 is representative of one type of water that will be found in the floodplain.
| Because the predominant direction of groundwater flow in all hydrogeologic units is toward the Athabasca River,
the groundwater in the floodplain probably contains mixtures of freshwater from precipitation and surficial
deposits, brackish water from bedrock discharge, and possibly river water from bank storage. The chemistry of
groundwater in the floodplain is therefore expected to be quite variable, both spatially and temporally.

Groundwater samples from sediments in the floodplain were collected from piezometer FL1-BRDG-#4 in March,
July and September. The major ion chemistry of the sample is shown in Table 9. The water is very fresh, with
TDS ranging from 81 to 96 mg/L.. As shown in the Piper plot in Drawing B-2779-02-22, the water from FL1-
BRDG-#4 is very similar to the low TDS groundwater found in the uplands. It is probably groundwater from
muskeg and shallow sand deposits that is flowing from the uplands, down through the colluvium toward the river. -

Microtox toxicity testing indicates the groundwater is non toxic. Naphthenic acid values range from 1 to 2 mg/L,
as shown in Table 15. The surficial groundwater isotopes from this well plot on the meteoric water line

(Drawing A-2779-02-23).

5.2 Bedrock Materials
5.2.1  Clearwater Formation
5.2.1.1 Hydraulic Conductivity of Clearwater Formation

The hydraulic conductivity of the Clearwater Formation has not been measured in the Study Area. Hackbarth and
Nastasa (1979) found that the hydraulic conductivity ranged from 1.0 x 10 m/s to 1.0 x 10" m/s, with a mean of
1.5 x 107 m/s as shown in Table 5. These values are slightly higher than would be expected for a massive shale
deposit. They indicate that fractures and sandstone layers influence the hydraulic conductivity of the formation.

Klohn-Crippen
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5.2.1.2 Groundwater Flow in Clearwater Formation

The primary direction of groundwater flow in the Clearwater Formation is expected to be downward in the Study
Area. The hydraulic head in the overlying surficial deposits is near groundwater level. The head in the Basal
Aquifer is 30 m to 70 m below ground, as shown in cross sections C to H (Drawings B-2779-02-12 to B-2779-02-
17). Therefore, the hydraulic gradient across the Clearwater is downward., Because the Clearwater Formation has
relatively low hydraulic conductivity, the rate of flow through the shale is not great.

5.2.1.3 Chemistry of Groundwater in Clearwater Formation

No groundwater samples have been collected from the Clearwater Formation in the Study Area. The regional data
in Table 7 indicates that the groundwater in the Clearwater Formation is slightly brackish, with sodium and

bicarbonate being the major ions.

5.2.2 McMurray Oil Sands
5.2.2.1 Hydraulic Conductivity of Oil Sands

The Oil Sands has also not been tested for hydraulic conductivity in the Study Area. As shown in Table 5, the
hydraulic conduciivity of Oil Sands in the region has been found to range between 3.5 x* m/s and 3.2 x 107 m/s.

Hydraulic conductivity in the order of 1.5 x 107 m/s is expected to be representative of Oil Sands in the Study Area.

5.2.2.2 Groundwater Flow in McMurray Oil Sands

The direction and rate of groundwater flow in the Oil Sands is similar to flow in the Clearwater Formation The
hydraulic gradient is predominantly downward in the Study Area. The rate of flow in the Oil Sands is low, because

of theréldﬁvely low hydraulic conductivity of the unit.

Where the Oil Sands is exposed in the river valleys, some groundwater may seep out of the slope face from zones
of lower oil saturation. The amount of water flowing through these zones is expected to be small, and not

significant in terms of this EIA.

5.2.2.3 Chemistry of Groundwater in McMurray Ol Sands

No groundwater samples have been collected from the Oil Sands in the Study Area. The regional groundwater
chemistry data in Table 7 indicates that the groundwater in the Oil Sands varies widely from fresh fo saline.
Sodium, chloride and bicarbonate are the major ions in groundwater. Organic compounds are also found in

groundwater from the Oil Sands.

Kiohn-Crippen
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5.2.3  Basal Aquifer
§.2.3.1 Hydraulic Conductivity of the Basal Aquifer

Four piezometers in the Basal Aquifer in the Study Area were subjected to short term pumping tests. Table 13
shows the transmissivity calculated from the response in the piezometers. The transmissivity f{mged from
0.07 m%day to 11.2 m%day, with a mean of 2.0 m*/day. The hydraulic conductivity range from 8.6 x 10% m/s to
0.6 x 10° m/s, with amean of 4.1 x 10°m/s. These values are approximately an order of magnitude less than what
was found in the Alsands area (Table 5). This indicates that the Basal Aquifer in the Study Area may not be quite

as productive as in the Alsands area.

5.2.3.2 Groundwater Flow in the Basal Aquifer

The predominant direction of groundwater flow in the Basal Aquifer is west, toward the Athabasca River. The
hydraulic head measured in the aquifer is plotted on cross sections C to H (Drawings B-2779-02-12 to B-2779-02-
17). The head in the aquifer is 306 masl in piezometer FL1-P95-13-BA (Drawing B-2779-02-24). Closer to the
Athabasca River, the head approaches the level of the river. Farther to the east, the head in the aquifer is expected

to approach ground level, as has been found at Alsands.

A horizontal component of flow in the Basal Aquifer is also expected to be directed toward the Steepbank River.
This flow occurs in places where the Steepbank River has incised below the bottom of the Oil Sands. In places
where the Upper Devonian surface is high, and the Basal Aquifer is absent, groundwater probably flows from the
Basal Aquifer through the Devonian. Therefore, at the west end of the Steepbank River, which has cut into the
limestone, groundwater probably flows from the Basal Aquifer, through the limestone, and discharges into the river.
This interpretation is supported by the fact that both the Basal Aquifer and Upper Devonian have similar hydraulic
conductivities and heads. The groundwater flow map presented in Drawing B-2779-02-24 shows the direction
of flow in the Basal Aquifer and Upper Devonian.

5.2.3.3 Chemistry of Groundwater in the Basal Aquifer

Groundwater from four piezometers (.97-P95-1-BA, L97-P95-3-BA, FL3-P95-6-BA and FL3-P95-13-BA) was
collected in March, July and September, 1995. The data in Table 9 shows groundwater in the Basal Aquifer is
brackish to saline. The major ions are sodium, potassium, chloride and bicarbondate. The TDS of the water
ranged from 2620 mg/L to 29 383 mg/L, with a mean of 11 723 mg/L. This is slightly higher than the range of
concentrations found in the Basal Aquifer in the Alsands area (Table 7). In general, the water quality in the aquifer
in the Study Area is very similar to the regional water in the Basal Aquifer.

Kiohn-Crippen
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Table 13

Summary of Transmissivity and Hydraulic Conductivity Measured in Bedrock in the Study Area

1.97-P95-1-BA 7-20-92-9W4 | 1995/03 | 5.8 6 11.2 _ 2.2x 10°

1.97-P95-3-BA 6-20-92-9W4 | 1995/03 | 3.6 S 1.8 5.8x 10;6

FL3-P95-6-BA 12-9-92-9W4 | 1995/03 | 9.8 3 0.07 8.6x10°

FL1-P95-13-BA | 13-28-92- 1995/03 | 5.0 11 11.2 2.6x10°
9W4

Geometric Mean 2.0 4.1x10°

raterways i
L97-P-95-2-L 15-17-92- 1995/03 | 4.5 6 22 58x10°
OW4
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Organic compounds, in particular PAH, alkylated PAH’s, PANH and alkylated PANH’s, were detected in
groundwater from the Basal Aquifer as shown in Table 11. Naphthenic acid values range from 8 to 36 mg/L with
a mean of 20 mg/L (Table 12). Microtox toxicity testing indicates the groundwater is non-toxic. Basal Aquifer
groundwater isotopes plot on the meteoric water line, (Drawing A-2779-02-23) indicating the water is meteoric.

An additional note about groundwater in the Basal Aquifer concerns natural gas. Gas was observed to effervesce

from the groundwater when exposed to atmospheric pressure.

5.24  Upper Devonian
5.2.4.1 Hydraulic Conductivity of the Upper Devonian

Piezometer L97-P95-2-L was subjected to a short pumping test. The transmissivity of the Upper Devonian
limestone calculated from the test results was 2.2 m?*day, as shown in Table 13. In terms of hydraulic conductivity,
this equates to 5.8 x 10® m/s. This is within the range of values found for the Upper Devonian elsewhere in the
region (Table 5). It is also the same order of magnitude as the hydraulic conductivity of the Basal Aquifer.

5.2.4.2 Groundwater Flow in the Upper Devonian

As has been discussed }n Section 5.3.2 above, it appears likely that groundwater flow in the Basal Aquifer and
Upper Devonian is interconnected. As shown in the cross sections in Drawing B-2779-02-12 to B-2779-02-17,
the hydraulic head in the two units is similar. Because the two units have similar hydraulic conductivity, there is
no hydraulic barrier to impede flow between them. Furthermore, as can be seen in the cross sections, the Upper
Devonian surface protrudes above the top of the Basal Aquifer in many locations. Therefore water flowing
horizontally through the Basal Aquifer probably flows through the highs in the Upper Devonian surface and back
into the Basal Aquifer. This interpretation is consistent with observations made by Hackbarth and Nastasa (1979).

As in the Basal Aquifer, the primary direction of groundwater flow in the Upper Devonian is toward the Athabasca
River. There is also a component of groundwater flow toward to lower reach of the Steepbank River, where the
river is incised below the bottom of the Oil Sands. The direction of horizontal flow in the Upper Devonian and

Basal Aquifer is illustrated in the groundwater flow map in Drawing B-2779-02-24.

Vertical hydraulic gradients, both upward and downward, are also present in the Upper Devonian strata. These
gradients were measured in pairs of nested pneumatic piezometers (1.97-P95-4A,B-L, L97-P95-5A B-L, L97-P95-
TAB-L, L97-P95-9A B-L, and L97-P95-14A B-L). The locations of the piezometers are shown in Drawing B-
2779-02-02. The cross sections in Drawings B-2779-02-12, B-2779-02-14 and B-2779-02-15 show the elevation

Klohn-Crippen
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of head in some of these piezometers. The pattern of vertical gradients in the Upper Devonian strata is not yet
understood.

5.2.4.3 Chemistry of Groundwater in the Upper Devonian

Groundwater from the Upper Devonian limestone was collected from piezometer 1.97-P-2-1, in March, June and
September 1995. The major ion chemistry of the water is shown in Table 9. The groundwater from the limestone
is brackish, with TDS ranging from 4051 to 4934 mg/L. This is within the range of concentrations from in the
Upper Devonian at Alsands and Suncor, but lower than the mean level of 11 807 mg/L (Table 7). The major ions
in the groundwater are sodium, chloride and bicarbonate, which is also consistent with what has been found

elsewhere in the region.

Organic compounds, in particular PAH, alkylated PAH’s and phenolic compounds, were detected in groundwater
from the Upper Devonian limestone (Table 11). Naphthenic acid values range from 47 to 57 mg/L, with a mean
of 52 mg/L (Table 12). Microtox toxicity testing indicates the groundwater is non-toxic. Upper Devonian
groundwater isotopes plot on the meteoric water line, indicating the groundwater is meteoric (Drawing A-2779-02-
23).

5.3 . Potential for Groundwater Use as a Resource

Currently, there are no groundwater users in the Study Area. There are no water wells on the east side of the

Athabasca River or south of the Steepbank River within 10 km of the Study Area.

The pﬁtehtiéi for groundwater to be used in the area as a resource is dependant upon the productivity of the
aquifers, and the natural quality of the groundwater. The productivity of the aquifers has been assessed on the basis
of their long term yield. In Alberta, this is commonly quantified by calculating the 20-year yield, or Q,, (Alberta
Environment 1983). The Q, is an estimate of the maximum rate at which water can be withdrawn from a well for
20 years that will not lower the water level in the well below the top of the aquifer. It is calculated using the

following equation:

Q =0.683THF

where,
T = transmissivity of the aquifer, m2/day
H = available drawdown in the aquifer, m

F = a factor of safety, in this case assumed to be 0.7,
Klohn-Crippen
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The recommended minimum Q,, for a single dwelling in Alberta is 1 m*/day (Alberta Environment 1983).

The water quality of the aquifers has been assessed on the basis of CCME (1991) criteria and the concentrations
of naturally-occuring organic compounds. Table 15 shows a summary of the water quality parameters in the
groundwater that exceed the CCME guidelines. ' '

There are two potential sources of groundwater from surficial deposits. These are the sand aquifer in the uplands,
and the sand and gravel aquifer in the Athabasca River valley.

Table 14
Groundwater Quality Parameters Which Exceed CCME Guidelines

Median Concentration Found in Groundwater at Steepbank Mine

Basal Aquifer 3290 4090 8613 0.7 1.6 0.28
Limestone " 1855 1613 4700 0.75 0.23 0.08
Surficial Aquifer 9.4 43 183 0.07 Y 0.07
CCME Guidelines

Drinking Water 200 250 500 0.3 1 -
Irrigation - - 500-3500 5 - 0.01-0.05
Watering - 100-700 3000 - - 0.5
Livestock

In the upland, the water quality in the sand aquifer is good, as discussed in Section 5.1. However, the productivity
of the aquifer is limited by the following factors:

- relatively low hydraulic conductivity;
- the thinness of the aquifer; and

- lack of available drawdown.

The mean hydraulic conductivity of the aquifer is 3.6 x 10 m/s (Table 8). The aquifer ranges in thickness from
1 m to 10 m, with an average of less than 3 m. Therefore the transmissivity of the aquifer (the product of hydraulic
conductivity and thickness) is roughly 0.95 gydaegplass. The available drawdown, which is the difference
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between the elevations of the potentiometric surface.and the top of the aquifer, is approximately 2 m. From the
equation shown above, the Q,, for the sand aquifer is estimated to 0.9 m*/day, which is less than the recommended

minimum of 1 m*day. The sand aquifer in the upland is therefore not a viable source of water for domestic use.

In the Athabasca River valley, the surficial sand and gravel aquifer is expected to be more productive. As has been
discussed in Section 5.1, the hydraulic conductivity of the aquifer is expected to be in the order of 3.8 x 10" m/s
(Table 4). Although the aquifer is limited areally to the valley, it is hydraulically connected to the river. Therefore,
wells can probably be constructed in the aquifer that will induce water from the Athabasca River. The long-term
yield from this aquifer is therefore expected to be greater than 780 m*/day.

In the bedrock aquifers (the Basal Aquifer and Upper Devonian limestone), the transmissivity is 2 m*/day, and the
available drawdown is in the order of 40 m. Therefore, the Q,, for the bedrock aquifers is approximately
40 m*day, which would be adequate for many water supply purposes. However, the water quality in the bedrock
is poor. As shown in Table 15, the water exceeds CCME criteria for sodium, chloride, mercury, iron, manganese
and total dissolved solids. Furthermore, as shown in Tables 11 and 12, the bedrock groundwater contains
naturally-occurring organic compounds. The groundwater is therefore not suitable for drinking water or
agricultural use, without pre-treatment. . Hence the bedrock aquifers are not a valuable water supply resource, with

the exception perhaps, as industrial water supply.

5.4 Groundwater/Surface Water Interaction

The interaction of gfoundwater with surface water bodies in the Steepbank Mine area is expected to be the most
important issue of the hydrogeologic component of the EIA. As has been discussed in Sections 3 and 5,
groundwater from both the surficial material and the bedrock flows toward the river valley. This section discusses
the rate of groundwater discharge into the surface water bodies in the Study Area: the Athabasca River, the
Steepbank River, Shipyard Lake, and the small creeks that drain the Study Area; Leggett Creek, Wood Creek, and
an unnamed creek (shown in Drawing A-2779-02-01).

§.4.1 Methodology

The groundwater discharge has been caleulated for flow from surficial deposits and bedrock. The water in
muskeg has not been included as groundwater. Flow from muskeg is presented in the hydrology component of
the EIA.

The discharge of groundwater has been estimated wsing the following equations, which are adaptations of

Darcy’ Law:
Klohn-Grippen
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from surficial aquifers;
Q=KbilL
from bedrock aquifers.
Q=TilL
where; |
Q = the rate of discharge into the river
K = the hydraulic conductivity of the aquifer, m/s
b = the thickness of the aquifer, m
T = the transmissivity of the aquifer, m2/day

i= the hydraulic gradient in the aquifer, m/m
L = the length of reach over which the aquifer is exposed to the surface water body, m.

A thin veneer of sandy material is present within the suﬁcial deposits over most of the uplands in the Study
Area. Because it is believed that the hydraulic conductivity of the sand is much higher than that of any other
surficial deposits, the sand is the only surficial deposit for which groundwater discharge has been calculated.
- The mean hydraulic conductivity of the sand is 3.7 x 10 m/s (Table 8). There is not enough water level
information from the surficial aquifer to determine the hydraulic gradient. It has therefore been assumed that
the hydraulic gradient in the surficial aquifer in the upland is approximately equal to the gradient of the land
surface.

In the bedrock, the two main aquifers are the Basal Aquifer and the limestone in the Upper Devonian strata.
The formations that are above these deposits (McMurray Oil Sands and Cléarwater shale) are several orders of
magnitude less permeable to water than these aquifers. The mean transmissivity of the Basal Aquifer is

2.0 m*/day (Table 13). The transmissivity of the limestone has been found to be 2.2 m*day. The Basal
Aquifer is present in only a small portion of the area that will actually be excavated to mine the ore. The
limestone is present over the entire site. As the transmissivities of the two units appear to be so similar, and the
Basal Aquifer is discontinuous, groundwater discharge from bedrock has been calculated using a transmissivity

of 2.0 m*/day.

The estimated rates of groundwater discharge from the surficial and bedrock aquifers to surface water are

shown in Table 15. The discharge to each surface water body is discussed below.

Kiohn-Crippen
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Table 15

Baseline Flow Rates of Groundwater Discharge to Surface WaterBodies in the Study Area

Surficial [ 0.44 0.22 017 o]0 0 0.83
Deposits
Bedrock ] 0.93 036 056 0 0 o 169
Aquifers
TOTALS 1137 Ry 573 o 5 0 353

5.4.2 Athabasca River

The length of the reach of the Athabasca River in the Study Area that will be adjacent to the mine area is
approximately 8 km. Shipyard Lake, which will probably intercept groundwater before it discharges into the
. Athabasca River, is approximately 3 km long. Therefore, the length over which groundwater will discharge
directly to the Athabasca River is roughly 5 km.

The gradient of the ground surface in the upland is about 0.01. Therefore, as explained above, the hydraulic
gradient of the surficial aquifer is estimated to be 0.01. The thickness of the surficial aquifer in the upland
varies across the site. North of the un-named creek (Drawing B-2779-02-09), the average thickness of the
sand unit is roughly 3 m. South of the un-named creek, it is approximately 1.5 m thick. The length of river on
the north side of the creek is approximately 3 km. The rate of groundwater discharge on the north side of the
creek from the surficial aquifer is therefore approximately 0.33 L/s (29 m*/day). On the south side of the creek,
the length of river (less the length of Shipyard Lake) is roughly 2 km. Therefore, the rate of groundwater
discharge on the south side of the creek is approximatley 0.11 L/s (9.5 m’/day). Hence, the total baseline
groundwater discharge from the surficial aquifer to the Athabasca River is 0.44 L/s (38 m*/day).

The hydraulic gradient in the bedrock aquifers has been estimated from Drawing B-2779-02-24 io be 0.008.
Therefore, the rate of groundwater discharge from the bedrock aquifers to the Athabasca River is
approximately 0.93 L/s (80 m*/day).

5.4.3  Steepbank River

The length of the reach of the Steepbank River that will be adjacent to the proposed mine area is approximately

2 km. The slope of the ground surface, and therefore the hydraulic gradient in the surficial aquifer, is roughly
Klohn-Grippen
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0.01. Therefore, the rate of groundwater discharge from the surficial aquifer to the Steepbank River is 0.22 L/s
(19 m*/day).

The hydraulic gradient toward the Steepbank River from the bedrock aquifers (Drawing B-2779-02-24) is
about 0.004. Therefore, the groundwater discharge from the bedrock aquifers to the Steepbank River is
0.20 L/s (16 m*/day).

5.4.4  Shipyard Lake

The groundwater discharge from the Study Area to Shipyard Lake can be estimated in the same manner as was
done for discharge to the Athabasca River. The only change between the two calculations is the length of
wetland over which the discharge occurs. Shipyard Lake is approximately 3 km long. Therefore, the rate of
groundwater discharge into the wetland from the surficial aquifer is 0.17 L/s (15 m*/day). The rate of
groundwater discharge into the wetlands from the bedrock aquifers is 0.56 L/s (48 m*/day). It is possible that
some of the groundwater flowing in the bedrock aquifers may pass under Shipyard Lake, and discharge into the
Athabasca River. Therefore, this estimate of groundwater discharge to Shipyard Lake may represent a slight

overestimate.

5.4.5 Leggett Creek, Wood Creek and Unnamed Creek

The baseflows (i.e. winter flows) in Leggett Creek, Wood Creek and the unnamed creek are zero, (Klohn-
Crippen 1996). This indicates that the rate of groundwater discharge into the creeks in winter is zero. Based
on observations made during field visits, it is expected that the rate groundwater discharge to these creeks is

essentially zero.

5.4.6 Summary of Groundwater/Surface Water Interaction

The rates of groundwater discharge from the surficial and bedrock aquifers in the Study Area to surface waters
are very low. As shown in Table 15, the total rate of groundwater discharge to all surface water bodies in the
Study Area is estimated to be 2.52 L/s. The rates of groundwater discharge to the Athabasca River, the
Steepbank River, and Shipyard Lake are 1.37 L/s, 0.42 L/s and 0.73 L/s, respectively. In comparison, the
minimum monthly flows recorded in the Athabasca and Steepbank Rivers (Klohn-Crippen 1996) are:

Athabasca River 101,000 L/s

Steepbank River 168 L/s.

The average inflow to Shipyard Lake has been estimated to be (Klohn-Crippen 1996):
Klghn-Grippen
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Shipyard Lake 111 L.

Therefore, the rates of groundwater discharge in the Study Area are less than 1 % of the minimum average
surface water flows in the Athabasca and Steepbank Rivers, and less than 1 % of the average flow into
Shipyard Lake.

6. CONCLUSIONS
6.1 Geology
The geology of the surficial deposits is characterized in three physiographic settings; uplands, valley slopes and
floodplain. The stratigraphy of surficial deposits in the uplands is, from top to bottom:
muskeg
stratified sediments
till
bedrock

Most of the upland is covered with muskeg, which is generally less than 1 m thick. The underlying stratified
sediments form a discontinuous layer of sand over the Study Area. The sand appears to be glaciolacustrine or
glaciofluvial in origin. The stratified sediments range in thickness from 1 m to 10 m. Beneath the stratified
sediments, till rests on bedrock over nearly the entire upland. The till ranges from being sandy, where it rests on
sandstone, to very clayey, where it is in contact with shale. From its lithology, the till appears to be the Firebag till
described by McPherson and Kathol (1977). The thickness of the till ranges from zero at the edge of the uplands
t0 28 m. The total thickness of the surficial deposits in the uplands ranges from 1 m to 45 m. The thickest deposits

The valley slopes along the Steepbank River and the Athabasca River are covered with colluvium, which consists

mainly of sandy and silty matenal, with some bituminous sand.

The floodplain on the east bank of the Athabasca River is comprised of organic material and alluvial sand silt and
clay, with some sand and gravel meliwater deposits. The thickness of sediments in the floodplain is as great as

25 m.

The simplified bedrock stratigraphy in the area is:
Clearwater Formation
McMurray Oil Sands
Basal Aquifer

Upper Devonian gyanp-Crippen
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Shale of the Clearwater Formation is the uppermost bedrock unit over most of the upland. The shale is
approximately 10 m thick in the east portion of the Study Area, and thins toward the west. The Oil Sands deposit
in the Study Area is between 50 m and 75 m thick. It subcrops in the Athabasca River valley and outcrops along
the lower reaches of the Steepbank River.

The Basal Aquifer is an extensive discontinuous unit within the McMurray Formation. The aquifer is generally
positioned at the bottom of the Oil Sands, and is commonly absent above topographic highs in the surface of the
underlying Devonian. The aquifer is up to S0 m thick in Fee Lot 1, and ranges from zero to 30 m thick throughout
the rest of the Study Area. The Basal Aquifer is absent in the south half of Lease 97, and the northwest of Fee
Lot 1.

* The Upper Devonian deposit is limestone of the Waterways Formation. The Upper Devonian surface has 100 m
of relief, with numerous depressions and topographic highs. The highly irregular surface is the result of
karstification, and collapse of karst features. The rock observed in outcrops and core samples is weathered and
highly fractured. The Upper Devonian is exposed along the Athabasca River, and the lower reaches of the
Steepbank River.

6.2 Hydrogeology

Groundwater flow in the stratified surficial sediments is toward the Steepbank and Athabasca Rivers. On the north
side of the Steepbank, most of the flow is to the Steepbank River. South of the Steepbank, the vast majority of the
groundwater in the surficial sand flows toward the Athabasca River. The mean hydraulic conductivity of the sand
is 3.7 x 10 m/s.

The direction of hydraulic gradients in the till, the Clearwater Formation and the McMuray Oil Sands is
predominantly vertically downward. These units have relatively low hydraulic conductivity, in the order of 10”7 m/s.

The groundwater in the Basal Aquifer and the Upper Devonian is flowing predominantly toward the Athabasca
River. In the vicinity of the lower reach of the Steepbank River, where the river has cut below the bottom of the
Oil Sands, a component of the flow in the aquifer is toward the Steepbank River.

Under most of the upland area, the hydraulic head in both the Basal Aquifer and the Upper Devonian is above the
bottom of the McMurray Oil Sands. The Basal Aquifer and Upper Devonian appear to have similar hydraulic
conductivities. The mean hydraulic conductivity of the Basal Aquifer is 4.1 x 10 m/s. The hydraulic conductivity

measured in one piezometer completed in the Upper Devonian is 5.8 x 10 m/s.
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The groundwater in surficial deposits is quite fresh. The concentration of total dissolved solids ranges from
24 mg/l. t0 623 mg/L.. The freshest water is similar to water found in the muskeg. The water with higher TDS is
associated with till and bedrock. The major ions in the surficial groundwater are calcium, magnesium and
bicarbonate. The water with higher TDS levels also tends to have higher concentrations of sodium. -

In the Oil Sands, Basal Aquifer and Upper Devonian, the groundwater chemistry ranges from brackish to saline.
The units contain similar water, with the major ions being sodium, chloride and bicarbonate. The water in the Oil
Sands also contains organic compounds, including naphthenic acid, In the Basal Aquifer, the concentration of TDS
ranges from 2,620 mg/L to 29,383 mg/L. The concentration of naphthenic acid in the Basal Aquifer ranges from
6 mg/L to 36 mg/L.. Mercury was found at a concentration of 1.6 pg/L in one sample of groundwater from the

Rasal ‘A‘quifer. in the Jpnar MNet l\n;"m, the concentratio
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29,024 mg/L. In the Study Area, the median TDS in groundwater from the one piezometer completed in the Upper

Devonian was 4,700 mg/L.. The median concentration of naphthenic acid in the limestone was 52 mg/L.

B

In terms of groundwater resources, the surficial aquifer in the uplands and the bedrock aquifers were found to
be unsuitable sources of water supply. The long-term yield (Q,,) from the surficial aquifer is inadequate (less
than 1 m*day). The bedrock aquifers are capable of yielding higher volumes of water, However, the water
quality in the bedrock aquifers is poor, and could not be utilized for drinking water or agricultural purposes
without pre-treatment.

The surficial aquifer in the Athabasca River valley is expected to be a viable source of groundwater.

The contribution of groundwater discharge to surface water has been found to be very minor. The total rate of

groundwater discharge from surficial and bedrock aquifers to all water bodies in the Study Area 1s esiimaied io
be 2.52 L/s. The rates of groundwater discharge are less than 1 % of the minimum average surface water flows

e 2
in the Athabasca and Steepbank Rivers, and less than 1 % of the average flow into Shipyard Lake.

Kiohn-Grippen
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PART III - IMPACT ASSESSMENT - MINING AND POST-RECLAMATION

L INTRODUCTION 4

The purpose of the hydrogeologic component of the Environmentai Impact Assessment is to identify changes to
surface water or groundwater that may result from the development of the propdsed Steepbank Mine: In
particular, this assessment evaluates the impact of the mine on two groundwater-related issues of special
concern, which have been identified in a process of consultation with stakeholders, regulators and

environmental professionals. These issues are encapsulated in the following key Hypothesis Statements:

1. Flows in the Athabasca and Steepbank Rivers would be significantly changed by mine
development, withdrawals for extraction and upgrading, or reclamation.

2. Groundwater quality could be affected by contaminant migration from processing and
extraction activities.

In addition, some of the information in this report has been used to identify the effect of mine development on
other environmental resources; in particular the aquatic resources (Suncor 1996). The impacts on specific
disciplines, such as human health, soils, vegetation and terrain, aquatic resources and wildlife, are evaluated

and discussed in other reports that support the Environmental Impact Assessment.

2. KEY FACTORS USED TO ASSESS IMPACT
The impacts to groundwater of the development and reclamation of the mine have been evaluated on the basis

of changes to:

Direction of groundwater flow;
Rate of groundwater discharge to surface water bodies; and

Groundwater quality.

The term “water quality” refers to the concentration of dissolved and suspended compounds found, either

naturally or otherwise, in the water.

The degree of significance of various impacts was assessed by a qualitative evaluation of the severity, duration
and anticipated areal extent of each impact. The severity of each impact was assessed as either high, medium
or low, based on the impacts to either flow or water quality. The duration of the impact was categorized as
being short term if the impact occurred through the life of the mine or long-term if beyond the life of the mine.
The areal extent of the impact was considered local if the effect was in the immediate mine area, or regional if
beyond the immediate mine area. A final assessment of the degree of concern was made based on the expected

impact on the receiving water body (either the Athabasca or Steepbank Rivers, or Shipyard Lake).
Klohn-Crippen ’
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3. MINE DEVELOPMENT

3.1 Design Philosophy

During the construction and operation of the mine, both surface nin-off and groundwater will be diverted to
facilitate mining. The Steepbank Mine will be designed with systcms to handle this water, to ensure that only
water of acceptible quality flows into receiving waters. To achieve this, there will be one drainage system to
collect all water that has contacted Oil Sands or mine processing, or that has been produced from the bedrock
aquifers. The water in this system will be piped across the river, and used as process water. All water from
up-gradient of the mine, including surface run-off and groundwater diverted from surficial deposits by de-
watering, will be released into existing surface water bodies. These drainage systems are described more fully

in the swrface water impact analysis document, (Klohn-Crippen 1996).

3.2 Chronology of Mine Development

Following is a brief description and chronology of the components of mine development pertinent to the
assessment of impacts on water resources in the Study Arca. Plans showing the overall mine development and
drainage plans in 2001, 2009 and 2020, and post reclamation are attached (Drawings A-2770-01-003 to
A-2770-01-006).

1995 Baseline Conditions
- Background or pre-mine conditions.
- 1997 - 2001 (Facility Construction)

- Bridge construction will start in 1997 and is expected to be completed in 1999. Until this
time, the Athabasca River will be crossed by barge or using an ice bridge.
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- The gravel pit will be developed in 1997 and 1998.

- Imitial site drainage for Pit 1, stormwater retention ponds A, B, C and D will be completed
by 2000.

- Surficial deposits at Pit 1 are dewatered, and groundwater is diverted around the pit.

- The excavation of Pit 1 will start in 2000. Overburden will be placed in the active mine
area.

- Plant facilities, water supply systems and sewage disposal system will be constructed
between 1997 and 2000,

- Two water wells for supplying plant and shop facilities have been completed in the surficial
deposits on the Athabasca River floodplain. Total well production is estimated to be
approximately 7.6 L/s (650 m*/day).

- The bridge is constructed, and plant and shop facilities are in place.
Klohn-Crippen
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- The North Dump is being used for overburden.

- Ditch 0-3 has been constructed to intercept natural runoff flowing west towards Pit 1 and
convey it to Shipyard Lake.

2001 - 2009 (Pit 1 Development)

- Excavation of Pit 1 continues until 2009,

- Construction of Dyke 10 starts in 2002. Until 2005, there will be limited opportunity for
storing excess mine drainage in Pit 1. It is assumed that Dyke 10 will be revegetated as
construction progresses.

- Dyke 10A is built in 2007 and 2008. This dyke, together with Dyke 10 will permit the use
- of Pond 7A for tailings disposal while the south portion of Pit 1 is being excavated.

- Part of Shipyard Lake is drained in 2004 in preparation for placing the West Dump and 600
000 m’ of muskeg has been removed.

- Overburden material is being placed on the North, West and East Dumps. It is planned to
construct the West Dump over part of Shipyard Lake, reducing the total area of this wetlands
from 144 to 92 hectares and the area of open water from 23 to 5 hectares.

- Ditches 3-A and 3-B are constructed east of Pit 1 in 2003 to collect natural runoff flowing
west towards the pit and convey it to the Shipyard Lake.

- Ditches 9-A and 9-B are constructed in 2008 to intercept natural runoff. The north portion
of the runoff is conveyed to Shipyard Lake in Ditch 9A and the southern portion of the
drainage is conveyed to Leggett Creek in Ditch 9-B.

- Mine stormwater retention pond D' is constructed.

- . It is assumed that de-pressurizing the Basal Aquifer under the southern portion of Pit 1
commences in this period.

- The mining of Pit 1 is completed in 2009 and the excavated area is used for disposal of
consolidated tailings (CT) (Ponds 7A and 7B). The water surface elevation in the ponds will
be 297 m (above Geodetic Datum).

- The excavation of Pit 2 starts in 2009,

- The construction of Dyke 11 at the west edge of Pit 2 is started.

2009 - 2020 (Pit 2 Development)
- The mining of Pit 2 continues until 2020.

- Surficial deposits at Pit 2.are dewatered and shallow groundwater is diverted around the pit.
- Overburden is being placed on the South Dump.

- It is expected that the Basal Aquifer and Upper Devonian limestone under Pit 2 have been
de-pressurized.

- In 2015, tailings disposal begins in Pond 8A.
Kiohn-Crippen



PA2779 0201 -50- May 21, 1996
2779-GIA.wpd

- Perimeter drainage ditches 15-A and 15-B are constructed in 2012 and Ditch 15-C in 2015.
These ditches divert natural runoff from the area to the east of the mine to Wood Creek.
Construction of the perimeter ditch will increase the area draining to Wood Creck by 240%
and will reduce the area draining to Shipyard Lake by 83%.

- Construction of Dyke 11 is completed in 2016." Dyke 11A and 11B are built between 2013
and 2016, and 2015 and 2019, respectively. The construction of Dyke 12 at the east side of
Pit 2 is started in 2017.

- Consolidated tailings (CT) start o be placed in Pond 8A in 2016.

- As of 2020, the mining in Pit 2 is finished. The static level in the deep bedrock aquifers
(Basal Aquifer and Upper Devonian) is expected to have returned to pre-mine levels.

- * The waier surface elevation in Fond 7 and Pond 8 is 326 m and 304 m, respectively.

Post Closure Equilibrium

- It is expected that the same closure philosophy proposed for the existing Lease 86 mine will
be adopted for the Steepbank Mine. This will include reclaiming and seeding disturbed
areas, seeding overburden dumps and exposed dyke slopes, providing drainage systems to
remove excess water from the tailings areas and vegetating the dry tailings surfaces.

- As the tailings consolidate, water is released. Initially, the water release rate is estimated to
be approximately 90 L/s from Pond 7 and 100 L/s from Pond 8. It is expected that this
discharge will be channelled to Shipyard Lake with pre-treatment if the water quality is not
considered acceptable. This discharge is expected to reduce to nearly zero over a period of
60 to 80 years.

- Both Ponds 7 and 8 have been filled with consolidated tailings (CT) to 327 m elevation.

4. METHODOLOGY

4.1 Spatial §nd Temporal Boundaries

The Study Area of the hydrogeologic impact assessment is the same as the baseline Study Area, which is
shown in Drawing A-2779-02-01. The temporal boundaries of the Impact Analysis have been selected to

compare the three main stages of the mine development with the baseline conditions:

Construction Phase (1997 to 2001);
Operational Phase (2001 to 2020); and

Post Reclamation.

The constraction and operation phases have been assessed by evaluating the conditions that are expected to
exist in 2001, 2009 and 2020. The post reclamation conditions in the Study Area have been assessed as the
long-term, steady state conditions that will exist several years after the closure and reclamation of the mine.

These are the same ;snap shots’ in time that have been evaluated in the aquatics impact analysis (Suncor

1996), in which the results of the hydrogeologic impact analysis have been incorporated. Drawings A-2779-

Klohn-Grippen



PA2779 0201 -51- May 21, 1996
2779-GIA wpd

02-25 to B-2779-02-28 show the mine development and drainage plans for 2001, 2009, 2020 and post

reclamation.

4.2 Changes in Groundwater Flow Rates

All changes in flows caused by activities at the mine have been treated as being instantaneous. That is to say,
aquifer storage, and travel time have not been included in any calculations, This has the effect of accelerating
any impacts, and results in a slightly conservative impact assessment. This approach has also provided two
benefits. It allows the evalautions of the impacts to be performed with relatively simple calculations. It also
makes it easier to discuss the potential impacts of each aspect of mine development - i.e. both cause and effect

can be discussed in the same time frame.

5 IMPACTS OF MINE DEVELOPMENT ON GROUNDWATER
5.1 Construction Phase (1997 - 2000? [2001?])
In the period from 1997 to 2000, during the construction phase of the mine development, three things may

impact the groundwater system. These are:

The commencement of de-watering of the surficial deposits;
The commencement of mining from Pit 1; and

The construction of water supply wells.

At this early stage in the mine development, the initial de-watering of the surficial deposits and excavation of
Pit 1 are expected to have only a very minor impact on the groundwater. This is because the mining activity
will start at the north end of Pit 1, in a relatively small area, where surficial deposits are very thin. The effects
of de-watering and mining will be more pronounced after 2001. Those impacts are discussed in the sections to

follow.

The primary effect that the construction phasé is expected to have on the groundwater system is associated with
the water supply wells for the new facility. It is planned that two or three water wells will be constructed in the
sand and gravel between the Athabasca River and the outflow from Shipyard Lake. The combined withdrawal
rate of these wells will be approximately 7.5 L/s (650 m*/day). Because of the proximity of the wells to the
river, the majority of the well production will be induced infiltration from the Athabsca River. The effect of the
wells on the groundwater will therefore be localized to a small area in the river valley. Hence, in terms of
groundwater discharge to surface water, there will be no real change in the rate of discharge to any of the water
bodies, although the new wells will reduce the flow in the Athabasca River by an amount roughly equal to their

pumping rate.

None of the activities planned in the construckignilisrspere expected to affect the quality of the groundwater.
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52 Mine Operations (2000 -2009)
During the first ten years of the operation of the mine, the effects imposed on the groundwater system will be

associated with the excavation of Pit 1. The activities that will affect the groundwater are:

The surficial deposits will be de-watered;

The bedrock aquifers may be de-pressurized,

Pit 1 will be mined; and '

Consolidated tailings (CT) will be placed in the pit once the ore has been mined.

As is discussed below, the result of these acitivities will be slight changes to the direction of flow, rates of
discharge and quality of somce components of the groundw

groundwater discharge to surface water that are expected to occur in 2009, at the end of this phase of mine

development.

Surficial Deposits

The surficial deposits up-gradient of Pit 1 will be de-watered, to facilitate the stripping of overburden prior to
the mining of Pit 1. The groundwater flow in the surficial aquifer will be intercepted with a diversion system
on the east side of the mine which is connected to the surface water pre-mine drainage system. By 2009,
groundwater in the surficial aquifer up—gfadient of both Pits 1 and 2 will be diverted to Shipyard Lake and
Leggett Creek. From there, it will ultimately discharge into the Athabasca River. The diversion of

groundwater from the surficial aquifer is expocted to continue after the closure of the mine.

The total volume of groundwater discharging from the surficial aquifer to the surface water environment will
not change. However, the nature of groundwater discharge to surface water will change. Currently, the
discharge ocours as seepage to the Athabasca River, Steepbank River and Shipyard Lake, along the reach of
these water bodies adjacent to the Study Area. This broad discharge will be replaced by discharge from point
sources into Shipyard Lake and Leggett Creek.

As shown in Table 16, the discharge of groundwater from the surficial aquifer to the Athabasca River will
decrease from 0.44 L/s in 1995 t0 0.2 L/s by 2009. The discharge into Shipyard Lake will increase from 0.17
L/s to 0.4 L/s, due to point source discharge. The discharge into Leggett Creek in 2009 will be approximately
0.23 L/s. The groundwater discharge to the Steepbank River will reduce to near zero as the surficial aquifer
will have been mined out. As has been discussed in Part I of this report, the groundwater discharge to the
Athabasca and Steepbank Rivers and Shipyard Lake is extremely minor in comparison to the flow in these

streams. Therefore, the severity of the unpact of these changes in groundwater discharge is very low.

Kishn-Grippen
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Table 16
Estimated Groundwater Discharge Rates to Surface Water Bodies
in the Study During Mining and Post Reclamation

Surficial Groundwater
Athabasca River 0.44 0.44 0.2 0 0
Steepbank River 0.22 0.22 0 0 0
Shipyard Lake 0.17 0.17 0.40 0.20 0.20
Leggett Creck 0 0 0.23 0 0
Wood Creek 0 0 0 0.63 0.63
Bedrock Groundwater
Athabasca River 0.93 0.93 0.93 0.93 0.93
Steepbank River 0.20 0.20 0.20 0.20 0.20
Shipyard Lake 0.56 0.56 0.56 0.56 0.56
Leggett Creek 0 0 0 0 0
Wood Creek 0 0 0 0 0
CT Water from Tailings Pond
Athabasca River 0 0 2.20 5.80 5.83
Steepbank River 0 0 1.10 1.40 1.30
Shipyard Lake 0 0 0.30 0.40 0.43
Leggett Creek 0 0 0 0 0
{(Wood Creek 0 0 0 0 0

An effect of the de-watering of the surficial deposits will be that the water table in the vicinity of the de-watering
system will be lowered. The distance that this impact will extend from the de-watering system is difficult to
determine precisely, due to the variability of the surficial deposits. A distance of 300 m has been calculated, using
simple trench de-watering equations. This appears to be somewhat of an over-estimate of the areal extent of the
impact of de-watering. In comparison, the Athabasca River valley is essentially a large trench, that de-waters both
the surficial deposits and the shallow bedrock. The water table in the upland remains quite close to the ground
surface, right up to the edge of the escarpment. This indicates that the areal extent of the effect of the valley on the
water table is limited to within a few hundred metres of the escarpment. Hence, it is reasonable to conclude that

the areal extent of the impact of the Steepbank Mine de-watering system will be limited to the mine area.

Bedrock Aquifers
As has been discussed in Part 1, the hydraulic head in the bedrock aquifers is higher than the elevation of the

base of the McMurray Oil Sands. It is likely that the head in the bedrock aquifers in the vicinity of Pit | will be
lowered during mining from the pit. This would happen in one of two ways. The pressure (or hydraulic head)
in the aquifers may be released as groundwatqggigperipjhe mine. Or, it is possible that the bedrock aquifers
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may have to be de-pressurized before all the ore in the proposed Pit | mine can be excavated. This will be
required if it is determined that the walls and floor of the mine will be unstable due to the uplift pressures
exerted by the water pressure in the aquifers. Such an analysis will be conducted as part of the final design of
the mine. Should de-pressurization be required, water wells will be installed in the bedrock aquifers, and water
will be pumped out to reduce the pressure (or hydraulic head) in the a(juifers. *This water will be discharged to
the mine drainage system, and piped across the river to the processing plant.

The result of the depressed hydraulic head around the mine would be a change in the direction of groundwater
flow in the bedrock aquifers, and the rate of discharge to surface waters would be reduced. Groundwater in the
bedrock would flow toward Pit 1. The areal extent of this impact would be limited to within 2 km of the pit.

The groundwater discharge from bedrock in the vicinity of Pit 1 would be more or less eliminated, while water
is being pumped out of the aquifers. Therefore groundwater discharge to the Athabasca River and Shipyard
Lake will be decreased by approximately half, from 0.93 L/s to roughly 0.46 L/s, and from 0.56 L/s to roughly
0.28 L/s, respectively. The discharge from bedrock to the Steepbank River will be reduced to essentially zero.

. Because the groundwater discharge to surface water is such a minor component of the flow in the Athabasca
and Steepbank Rivers, and Shipyard Lake, the severity of these changes in flow direction and discharge rate is
very low. The changes will be limited to the Study Area. The duration of the impact will also be quite short.
By 2009, Pit 1 will be filled with consolidated tailings (CT), as shown in Drawing B-2779-02-26. Once the
CT is placed in the pit, the head in the bedrock aquifers will return to pre-mining levels. The rate of
groundwater discharge from the bedrock will return to pre-mining conditions as shown in Table 16. The

direction of groundwater flow in the bedrock aquifers will also return to pre-mine conditions by 2009.

the bedrock aquifers from the Steepbank River and flow toward the pit. Based on the hydraulic conductivity of the
bedrock aquifers, and the difference in elevation between the river and the pit, the maximum amount of water that
may be diverted under steady state conditions is approximately 1.1 L/s. This is less than 1% of the recorded
mininaun monthly flow in the Steepbank River. Therefore, it does not represent a severe impact on the flow in the
river. The areal exient of this effect will be limited to within 2 km of Pit 1. The duration of impact will be
relatively short term. In 2009, once Pit 1 is filled with consolidated tailings (CT), groundwater from the aquifer
will once again discharge to the Steepbank River.

The impacts of placing CT in Pit 1 discussed in the following section.

Hlohn-Crippen
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5.3 Mine Operations (2009 -2020)

During the period 2009 to 2020, Pit 2 will be mined. Consolidated tailings will be placed in Pond 7 (formerly
Pit 1) at the beginning if this period. Pond 8 (formerly Pit 2) will be filled with CT at the end of this period..
The factors that will affect the groundwater are:

The continued de-watering of the surficial deposits;
The bedrock aquifers may be de-pressurized,

The mining of Pit 2; and

The seepage of pore water from CT.

As is discussed below, the results of these factors will be slight changes to the direction of flow, the rates of
discharge and the quality of some components of the groundwater system. Table 16 shows the rates of groundwater

discharge to surface water that are expected to occur in 2020, at the end of this phase of mine development.

Surficial Deposits
AsPit 2 is mined, it will advance across Leggett Creek (Drawing B-2779-02-27). The diversion system used to

de-water the surficial deposits up-gradient of Pits 1 and 2 will be extended to discharge into Wood Creek. As
shown in Table 16, the total rate of groundwater discharge from surficial deposits to surface water will remain
constant. However, the groundwater will be diverted such that the discharge rate to Shipyard Lake decreases from
0.4 L/s to roughly 0.2 L/s. The discharge to Leggett Creek will be stopped, as the area around the creek is mined.
All remaining discharge, approximately 0.63 L/s will therefore be directed to Wood Creek, from which it will flow
to the Athabasca River.

As has been explained above, the areal extent of the impact of de-watering the surficial deposits will be limited to
the Study Area. The duration of the impact will be long-term. As has been discussed in Part 1 of this report, the
groundwater discharge to the Athabasca and Steepbank Rivers and Shipyard Lake is extremely minor in
comparison to the flow in these streams. Therefore, the severity of the impact of these changes in groundwater

discharge is very low.

Bedrock Aquifers
The effects of mining Pit 2 on the bedrock aquifers will be very similar to the effects described for Pit 1. The

direction of groundwater flow in the bedrock will become directed toward Pit 2, either as the result of natural
groundwater flow toward to active mine, or de-pressurization of the aquifers prior to mining. The groundwater
discharge from bedrock in the vicinity of Pit 2 would be more or less reduced to zero. Therefore, the total
groundwater discharge from bedrock in the Study Area to the Athabasca River and Shipyard Lake would decrease
by approximately half, from 0.93 L/s to roughiéntcchiffpend from 0.56 L/s to roughly 0.28 L/s, respectively.
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Because the groundwater discharge to surface water is such a minor component of the flow in the Athabasca and
Shipyard Lake, the severity of these changes in flow direction and discharge rate is very low. The areal extent of
the impact will be limited to the mine area, as discussed in Section 5.2. The duration of the impact will also be
quite short. By 2020, Pit 2 will be filled with CT, as shown in Drawing B-2779-02-27. Once the CT is placed

in the pit, the head in the bedrock aquifers will retum to pre-mining levels. The rate of groundwater discharge from
| the bedrock will return to pre»mhﬁhg conditions, as shown in Table 16. The direction of groundwater flow in the
bedrock aquifers will also returﬁ to pre-mine conditions by 2009.

Consolidated Tailings
Consolidated tailings will be placed in the mine pits, as a component of the mine reclamation. The process of

producing CT is relatively new, and the long-term behaviour and composition of the material has n nw

documented yet. The expected benefit of placing CT in the mined pits is that the tailings will provide a stable,
weight-bearing, dry surface, that will be re-vegetated with trees.

The CT is expected to interact with the groundwater in the bedrock once it is placed in the tailings ponds. Pore
water within the CT will seep downward into the bedrock, and eventually discharge with the groundwater to surface
water. The impact that the seepage will have on the groundwater will be the result of the combined effects of the

rate of flow, and the chemical composition of the pore water. These are both discussed in the following paragraphs.

The rate of seepage from the ponds will be a function of the hydraulic conductivity of the CT, the vertical hydraulic
gradient between the CT and the underlying bedrock aquifers, and the area of the ponds. The equation used to
calculate the seepage rate is:

=¥

I'e) A
193 iA

where;
Q = seepage rate,
K = the hydraulic conductivity of the aquifer, m/s
i = the hydraulic gradient in the aquifer, m/m
A = area of the pond, m?.

The hydraulic conductivity of the CT has been estimated to be 1 x 10” m/s (AGRA 1996). Pond 7 will be
approximately 5.9 x 10° m? in area. Pond 8 will be approximately 4.5 x 10° m?. The vertical hydraulic gradient
in the ponds is difficult to predict, because it is not known what the elevation of the phreatic surface within the CT
will be. However, as the hyraulic conductivity of the CT is quite low (10 /s is similar to what is measured in
clayey deposits), it is aniticipated that the phreatic surface within the CT will be very close to ground level.
Therefore, the vertical hydraulic gradient in %&E%Mﬂ calculated using the estimated elevation of the top
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surface of the CT. For instance, as shown in Drawing B-2779-02-28, the elevation of the CT in Pond 7 will be
297 m in 2009. The elevation of the bottom of the pond is roughly 260 m. The average elevatibn of the
potentiometirc surface in the bedrock aquifers, in the area of the ponds, is 275 m. Therefore, the vertical hydraulic
gradient in the CT in Pond 7 in 2009 is estimated to be:

i=(297 m - 275 m)/(297 m - 260 m) = 0.6

The total rate of seepage from Pond 7 into the bedrock aquifers is therefore calculated to be 3.6 L/s. This seepage
will ultimately discharge with the groundwater into the Athabasca River, the Steepbank River, and Shipyard Lake.
The exact proportions of the CT contribution to each of these water bodies will depend on a number of factors,
including preferential pathways in the bedrock, the final elevation of the bottom of the pond, and variability in the
composition of the CT. 1t is therefore not possible to predict precisely how the CT water will be divided among
the three water bodies. As a rough approximation, it is assumed that 60 % of the CT seepage will flow through
bedrock to the Athabasca River, 30 % will flow to the Steepbank River, and 10 % will discharge into Shipyard
Lake. In accordance with these assumptions, the approximate discharge rates of CT the Athabasca and Steepbank
Rivers and Shipyard Lake will be 2.2 L/s, 1.1 L/s and 0.3 L/s respectively.

These estimates of seepage of CT pore water to surface water are also shown in Table 16.

In 2020, the elevation of CT in Pond 7 will have been raised to 326 m. CT will be placed in Pond 8 to an elevation
of 304 m, as shown in Drawing B-2779-02-28. The vertical hydraulic gradients in the ponds will be approximately
0.77 and 0.66, respectively. The resulting rates of discharge of CT pore water to the Athabasca and Steepbank '
Rivers and Shipyard Lake (assuming all seepage from Pond 8 discharges into the Athabasca River) are 5.8 L/s,
14 L/:s‘an_d' 0.4 L/s, respectively. The rate of seepage represents less than 1 % of the flow in any of these water
bodies.

Chemical analyses have been conducted on pore water samples collected from test batches of consolidated tailings.
Tables 17 and 18 show the results of inorganic analyses of CT pore water. Table 19 shows the results of organic

anayses, including naphthenic acids, of the CT porewater.

The results of the evaluations of the chemistry of CT pore water are quite preliminary. Ongoing research into the
composition of the pore water is being conducted by Suncor. The results shown in Tables 17 and 18 indicate the
inorganic chemistry of the CT pore water is relatively benign with respect to the potential impacts to surface water.
The pore water does contain dissolved organic compounds, including phenols, PAHs and naphthenic acids.
However, as shown in Table 20, the types and concentrations of organic compounds found in the CT pore water
are similar to the naturally-occurring organic composition of the groundwater in the bedrock aquifers. Of the

33 organic compounds detected in the CT porgpgieirathbit three were also found to be naturally present in the
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groundwater from the limestone. These three compounds were acenaphthylene, phenol and m-cresol. The range
of concentrations of naphthenic acids messured in the CT pore water (62 mg/L to 94 mg/L) is slightly higher than
in the bedrock aquifers (8 mg/L to 57 mg/L).

The severity of the impacts associated with the seepage of CT pore wétcr from the ponds is expected to be low.
The rate of seepage is less than 1 % of the flows in the receiving water in the Athabasca and Steepbank Rivers, and
Shipyard Lake. The chemistry of the CT pore water is similar to the chemistry of the groundwater in the bedrock
aquifers that currently discharges to surface water in the in the Study Area. Therefore, the chemistry of the
receiving waters is not expected to be altered by the seepage of the CT from the ponds. The areal extent of the
impact of the seepage will be limited to the area between the ponds and the Athabsca River. The impacts of the
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the closure of the mine. Considering the rates and quality of the seepage, the severity of the impact from the CT

pore water will be low.

54 Post Reclamation
Foliowing the closure and reclamation of the mine, the factors that will continue to impact the groundwater are:

The continued de-watering of the surficial deposits;
The long-term seepage of pore water from CT.

Table 17
Consolidated Tailings (CT) - Major fons in Pore Water

Calcium 0.003 mg/lL | <0.003 0.0066 <(0.003 9
Magnesiurm 0.01 mg/L 7.2 28 12 18
Sodium 0.01 mg/L’ 347 1170 445 18
Potassium 0.02 mg/L i1.5 29 16.6 i8
Chloride 0.5 mg/L 454 510 55 18
Sulphate 0.5 mg/L 555 1290 659 18
Total Alkalinity 0.5 mg/L 277 688 353.5 18
Bicarbonate 0.5 mg/L, 331 800 409 18
Silicon 0.02 mgl | <23 56 2.9 8
Total Dissolved Solids 1 mg/L. 1400 1805 : 1600 7
Specific Conductance 0.1 “Slc 1891 4900 2337 9
pH 0.01 m 7.9 8.5 8.3 18
Phenols 0.001 Units | <0.002 0.016 0.004 5
Dissolved Organic Carbon 0.2 mg/L, 52 65.3 60.6 8
Nitrite + Nitrate 0.003 mg/l, | <0.003 0.05 0.016 18
Total Phosphorus (ICP) 0.1 mg/L <0.1 0.1 <0.1 6
mg/L

Data obtained from Chemex Labs (Suncor ID: RW 162, 163, 164)
Samples collected in July, August and September 1995
Other CT samples from Suncor: CT jddih-crippen
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Table 18
Consolidated Tailings (CT) - Metals and Cyanide in Pore Water

Aluminum 0.01 mg/L | <0.01 1.92 0.05 9
Arsenic 0.0002 mg/L | 0.0007 0.0058 0.0029 8
Barium 0.01 mg/L 0.05 0.18 0.1 9
Beryllium 0.001 mg/l. | <0.001 0.004 <0.001 9
Boron 0.01 mg/L 2.26 4.26 3.19 9
Cyamde 0.001 mg/L | <0.001 0.055 <0.001 8
Cadmium 0.003 mg/L | <0.003 0.0066 <0.003 9
Chromium 0.002 mg/l. | <0.002 0.003 <0.002 9
Cobalt 0.003 mg/L | <0.003 0.007 <0.003 9
Copper 0.001 mg/L | <0.001 0.004 0.002 9
Iron 0.01 mg/L. <0.01 1.01 0.04 9
Lead 0.02 mg/L | <0.0003 0.02 0.02 9
Lithium 0.001 mg/L 0.16 0.27 0.19 9
Manganese 0.001 mg/L <0.001 0.058 0.024 9
Mercury 0.05 ug/L <0.05 0.05 <0.05 7
Molybdenum 0.003 mg/L 0.15 1.42 1.15 9
Nickel 0.005 mg/L | <0.005 | .0.030 0.018 9
Selenium 0.0002 mg/l, | <0.0002 0.04 0.0015 8
Silver 0.002 mg/L. | <0.0002 | 0.002 <0.002 9
Strontium 0.002 mg/L 0.75 2.12 1.02 9
Titanium 0.003 mg/l. | <0.003 0.016 <0.003 9
Uranium 0.5 mg/l. | 0.0068 0.5 0.5 9
Vanadium 0.002 mg/l. | <0.002 0.17 0.006 9
Total Ammonia 0.01 mg/L 0.098 3.98 0.7 17
Total Sulphur 0.2 mg/L 186 266 229 7
Total Kjeldhal Nitrogen 0.05 mg/L 0.95 6.8 1.82 16
Total Dissolved Solids 1 mg/L 1400 1805 1600 7
Titanium 0.003 mg/l. | <0.003 0.016 <0.003 9
Total Organic Carbon 0.2 mg/L 56.1 68 64.5 6
Total Alkalinity 0.5 mg/L 277 688 354 18
Total Phosphorus 0.003 mg/L 0.006 0.096 0.037 16
Total Suspended Solids 0.4 mg/L <0.4 187 6 6
Uranium 0.5 mg/l. | 0.0068 0.5 0.5 9
Vanadium 0.002 mg/l | <0.002 0.17 0.006 9
Zinc 0.001 mg/L. 0.003 0.056 0.043 9

Data obtained from Chemex Labs (Suncor ID: RW 162, 163, 164)
Samples collected in July, August and September 1995
Other CT samples from Suncor: CT1219

Kiohn-Crippen
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Table 19
Consolidated Tailings (CT) - Organic Compounds (including Naphthenic Acids) in Pore Water (ug/L)

PAH&Alkviated PAH’s :

Naphthalene <0.02 <0.02 0.05 16 I

Acenaphthene 0.02 <0.02 0.08 16

Acenaphthylene <0.02 0.03 0.16 16

Fluorene <0.02 <0.02 0.03 16 I

Dibenzothiophene <0.02 <0.02 0.07 14

Phenanthrene <0.02 <0.02 0.09 16

Pyrene <0.02 <0.02 0.0 16 i

Benzo(a)anthracene/Chrysene <0.02 <0.02 0.27 16 !

Methyl naphthalene 0.02 <0.04 0.08 14

C2 sub’d naphthalene <0.04 <0.04 0.25 16

C3 sub’d naphthalene . <004 <0.04 0.3 16 l

C4 sub’d naphthalene <0.04 <0.04 2 16

Methy! biphenyl 0.04 <0.04 0.08 16

C2 sub’d bipheny! <0.04 <0.04 0.25 16

Methyl acenaphthene <0.04 <0.04 0.19 16 l

Methyl fluorene <0.04 <0.04 0.3 16

C2 sub’d fluorene <0.04 <0.04 I.1 16

Methyl phenanthrene/anthracene <0.04 <0.04 0.79 16

C2 sub’d phenanthrene/anth. <0.04 <0.04 4.5 16

C3 sub’d phenanthrene/anth. <0.04 <0.04 3.6 16

C4 sub’d phenanthrene/anth. <0.04 <0.04 1.7 15

Methyl dibenzothiophene " <0.04 <0.04 0.65 16

C2 sub’d dibenzothiophene <0.04 <0.04 2.2 16

C3 sub’d dibenzothiophene <0.04 <0.04 4.1 16

C4 sub’d dibenzothiophene <0.04 <0.04 4.4 16

Methy! fluoranthene/pyrene <0.04 <0.04 0.65 16

Methyl B(a)/chrysene <0.04 <0.04 0.5 16

C2 sub’d B(a)A/chrysene <0.04 <0.04 0.83 16 I
1

Phenolic Compounds in Water

Phenol <0.1 0.2 0.2 6

m-Cresol <0.1 0.3 0.5 5 l

m-Cresol 1 1 1 3 :

p-Cresol 0.1 <0.1 0.2 5

2,4-Dimethylphenol <0.2 0.35 1 4 |

PANH & Alkylated PANH’s nd nd nd I

Volatile Organics (MS):H20 nd nd nd |
i

Naphthenic Acids (mg/LL) 62 76 94

Hydrocarbons, Recoverable (mg/L) <] <1 22 18 |

Data obtained from Envirotest Laboratories (Suncor ID: RW 162, 163, 164) & PDS5, CT1219
Samples Collected in July, August, September 1995

Additional CT900 & CT1400 obtained from Syncrude Research Center.

nd = not detected

Klohn-Grippen
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Table 20
Comparison of Organic Compounds Detected in Consolidated Tailings (CT) and Groundwater Samples (ug/L)

: ; Samp Samplee Sanies
PAH & Alkyiated PAH's -

Naphthalene < 0.02 <0.02 0.05 16 < 0.02 < 0.02 0.05 5 < 0.02 0.035 0.05 2 < 0.02 <0.02 <002 6
 Acenaphthene 0.02 <0.02 0.08 16 < 0.02 0.03 0.04 5 0.04 0.06 0.08 2 <002 < 0.02 < 0.02 6
Acenaphthylene < 0.02 0.03 0.16 16 < 0.02 < 0.02 < 0.02 5 < 0.02 <0.02 < 0.02 2 < 0.02 < 0.02 < 0.02 6
Fluorene < 0.02 <0.02 0.03 16 < 0.02 0.02 0.06 5 0.07 0.075 0.08 2 <0.02 < 0.02 < 0.02 3
Dibenzothiophene < 0.02 <0.02 0.07 14 < 0.02 < 0.02 < 0.02 5 < 0.02 0.02 0.02 2 < 0.02 < 0.02 <0.02 [
Phenanthrene < 0.02 <0.02 0.09 16 0.02 0.03 0.07 5 0.11 0.125 0.14 2 < 0.02 < 0.02 < 0.02 6
Pyrene < 0.02 <0.02 0.04 16 < 0.02 < 0.02 < 0.02 5 < 0.02 0.025 0.03 2 < 0.02 < 0.02 0.02 ]
Benzo(a)anthracene/Chrysene < 0.02 <0.02 027 16 < 0.02 < 0.02 0.02 5 < 0.02 0.03 0.04 2 < 0.02 < 0.02 < 0.02 6
Methyl naphthalene 0.02 <0.04 | 0.08 14 < 0.02 0.04 0.07 5 < 0.02 0.03 0.04 2 < 0.02 < 0.02 < 0.02 6
C2 sub'd naphthaiene < 0.04 <0.04 0.25 16 < 0.04 0.09 032 5 < 0.04 0.05 0.06 2 < 0.04 < 0.04 < 0.04 [
C3 sub'd naphthalene < 0.04 <0.04 03 16 0.04 0.12 0.82 5 031 0.42 0.53 2 < 0.04 < 0.04 0.17 [
C4 sub'd naphthalene < 0.04 <0.04 2 16 < 0.04 0.09 0.5 5 0.19 027 0.38 2 < 0.04 < 0.04 0.2 [
Mecthyl biphenyl 0.04 <0.04 | 0.08 16 < 0.04 < 0.04 < 0.04 5 < 0.04 0.04 0.04 2 < 0.04 < 0.04 < 0.04 6
C2 sub'd biphenyl < 0.04 <0.04 0.2%5 16 < 0.04 < 0.04 < 0.04 5 < 0.04 0.07% 0.11 2 <004 < 0.04 < 0.04 6
Methyl acenaphthene < 0.04 <0.04 0.19 16 < 0.04 < 0.04 0.06 5 < 0.04 0.06 0.08 2 < 0.04 < 0.04 < 0.04 6
Methy! fluorene < 0.04 <0.04 0.3 16 < 0.04 0.04 0.14 5 0.08 0.125 0.17 2 < 0.04 < 0.04 0.04 6
C2 sub'd fluorene < 0.04 <0.04 1.1 16 < 0.04 0.07 0.13 5 0.09 0.155 0.22 2 < 0.04 < 0.04 0.06 [
Methyl phenanthrene/anthracene < 0.04 <0.04 0.79 16 0.05 0.1 0.13 5 022 0.265 031 2 < 0.04 < 0.04 < 0.04 [
C2 sub'd phenanthrene/anth. < 0.04 <0.04 4.5 16 < 0.04 0.09 0.23 5 0.15 028 0.35 2 < 0.04 < 0.04 0.0% 6
C3 sub'd phenanthrene/anth. < 0.04 <0.04 3.6 16 <0.04 0.05 0.21 5 0.11 02 0.29 -2 < 0.04 < 0.04 0.06 6
C4 sub'd phenanthrene/anth. < 0.04 <0.04 1.7 15 < 0.04 < 0.04 0.16 5 0.04 0.085 0.13 2 < 0.04 < 0.04 < 0.04 $
Methy! dibenzothiophene < 0.04 <0.04 | 0.65 16 < 0.04 0.06 0.16 5 0.12 0.18 0.24 2 < 0.04 < 0.04 < 0.04 6
C2 sub'd dibenzothiophene < 0.04 <0.04 22 16 < 0.04 0.08 0.13 5 0.18 0.29 0.43 2 < 0.04 < 0.04 0.04 6
C3 sub'd dibenzothiophene < 0.04 <0.04 4.1 16 < 0.04 0.09 0.24 5 0.19 032 0.45 2 < 0.04 < 0.04 0.06 . [
C4 sub'd dibenzothiophene < 0.04 <0.04 4.4 16 < 0.04 < 0.04 0.06 5 < 0.04 0.15 0.26 2 < 0.04 < 0.04 < 0.04 6
Methy! fluoranthene/pyrene < 0.04 <0.04 0.65 16 < 0.04 < 0.04 0.06 5 < 0.04 0.045 0.08 2 < 0.04 < 0.04 < 0.04 6
Mcthy] B(a)A/chrysene < 0.04 <0.04 0.5 16 < 0.04 < 0.04 0.08 5 < 0.04 0.045 0.05 2 < 0.04 < 0.04 < 0.04 é
C2 sub'd B(a)A/chrysene < 0.04 <0.04 0.83 16 < 0.04 < 0.04 0.05 5 < 0.04 0.08 0.06 2 < 0.04 < 0.04 < 0.04 6
Phenolic Compounds in Water

Phenol ' < 0.1 0.2 0.2 6 <2 <02 < 0.1 5 <01 <01 <01 2 <02 <01 < 0.1 ]
m-Cresol < 0.1 03 0.5 s <2 <02 <01 5 < 0.1 <01 < 0.1 2 <0.2 <0} < 0.1 6
m-Cresol 1 1 1 3

p-Cresol 0.1 <0.1 0.2 5 <2 <02 0.2 5 03 03 03 2 <02 <01 < 0.1 6
2,4-Dimethyiphenol <02 0.35 1 4 <2 <02 < 0.1 5 0.1 0.1% 0.2 2 <02 < 0.1 < 0.1 6
PANH & Alkylated PANH's nd nd nd nd nd nd ‘nd nd nd nd nd nd

Volatile Organics (MS):H20 nd nd nd nd nd nd nd nd nd nd nd nd

Naphthenic Acids (mg/) 62 76 94 ' 8 21 36 11 47 52 57 3 <4 4 7 12
Hydrocarbons,Recoverable (mg/) | < 1 <1 22 18 <1 3 5 3 <1 <1 <1 1 <1 <1 <1 3.
Data obtained from Envirotest Laboratories (Suncor ID: RW 162, 163, 164) & PDS5, CT1219 Additional CT900 & CT1400 obtained from Syncrude Research Center.

Samples Collected in July, August, Septemnber 1995 nd = not detected
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The effects of the re- direction of groundwater flow in the surficial deposits have been discussed above in detail.
As shown in Table 16, there is expected to be no change in the flows after 2020.

Also as described above, the seepage of CT pore water from the tailings ponds is expected to carry on for a very
long time after the mine area has been reclaimed. The chemistry of the seepage water is not expected to change.
The total Iong-term rate of scepége u;ill decrease very slightly to 10.08 L/s in comparison to the seepage rate in
2020 of 10.12 L/s. This slight decrease is due to the final elevation of the CT surface. After being allowed to
settle, the CT is expected to have an equilibrium level of 314.5 m in both Ponds 7 and 8.

As has been discussed above, the level of concern of these impacts is low.

6. Requirement for Environmental Monitoring

The impacts to groundwater of the mine, as it has been designed, are expected to be negligible. There is, however,
always the possibility that groundwater can be contaminated as a result of accidental spills or releases of
substances. Therefore, a comprehensive sampling and analysis program, similar to that conducted as part of the
existing operation, will be conducted up-gradient and down gradient of the mine area. The objective of the
monitoring program will be to confirm that mining impacts are as expected, and to provide notice of any water

quality and flow concerns that may arise.

7. CONCLUSIONS
With respect to the hypothesis statements in Section 1, the residual impacts of the development and reclamation

of the mine are of low concern. Specifically:

1) There will be no significant changes io flows in the Athabasca or Steepbank Rivers from groundwater.
2) The groundwater quality will not be affected by contaminant migration from processing and extraction

activities at the mine.

There is no groundwater use in the area. In addition, there is little potential for groundwater to be used as a

resource, except in the Athabasca River valley.

Groundwater discharge to surface water is a very minor component of the surface water flow. The rate of
groundwater discharge is less than 1 % of the minimum monthly flow in the Athabasca and Steepbank Rivers, and
less than 1 % of the average monthly flow in Shipyard Lake.

The following things have been evaluated, with regard to their impacts on the direction of groundwater flow, the

rate of groundwater discharge, and the qualitypfigramsheater:
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Construction of water wells in the Athabasca River valley,

De-watering of the surficial deposits up-gradient of the mine;

The lowering of the hydraulic head in the bedrock aquifers during mining; and
The placement of consolidated tailings (CT) in the pits to reclaim the mine.

In all instances, the areal extent of the impacts will be limited to the Study Area. Because the groundwater flow
rates are so low in comparison to the flow rates in the Athabasca River, Steepbank River and Shipyard Lake, the

severity of changes in groundwater flow direction and dischafge rate are low.

The duration of most impacts to the groundwater will be short term, with the exception of the diversion of
groundwater in the surficial deposits, and the seepage of pore water from CT.

The groundwater from the surficial deposits is expected to be diverted to Shipyard Lake and the Athabasca River,
via Wood Creek. Once again, because the rate of groundwater flow in the aquifer is so low in comparison to the

surface water flows, the level of concern over this impact is low.

The pore water from CT is expected to seep through the bedrock aquifers, and discharge to the Athabasca River,
Steepbank River and Shipyard Lake. The quality of the CT pore water is very similar to the natural quality of
groundwater in thc‘ bedrock aquifers. It contains essentially the same brganic compounds as the gfoundwater,
- although at slightly higher concentrations. Therefore, the level of concern associated with the long-term seepage

of pore water from CT is considered to be low.
Aside from the impact of CT in the tailings ponds, the quality of groundwater is not expected to be impacted by

the mine. A program of groundwater monitoring will be used to ensure that any accidental spills or releases are

detected and can be mitigated quickly.

Klohn-Crippen
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PART V - GLOSSARY OF TERMS

Aquifer

Aquitard

Available Drawdown

Baseline
Bedrock
Borehole Log
Confined Aquifer

Consolidated Tailings

Consolidation

Darcy's Law

Deposit

De-pressurize
Deuterium

Energy Dissipation

A body of rock or soil which contains sufficient amounts of saturated permeable
material to yield economic quantities of water to wells or springs.

A lithologjc unit that impedes ground water movement and does not yield water freely
to wells or springs but that may transmit appreciable water to or from adjacent
aquifers. Where sufficiently thick, may act as a ground water storage zone.
Synonymous with confining unit.

The vertical distance that the equipotential surface of an aquifer can be lowered; in
confined aquifers, this is to the top of the aquifer; in unconfined aquifers, this is to the
bottom of the aquifer.

A surveyed condition which serves as a reference point to which later surveys are
coordinated or correlated.

The body of rock which underlies the gravel, soil or other superficial material.

The record of geologic units penetrated, drilling progress, depth, water level, sample
recovery, volumes and types of materials used, and other significant details regarding
the drilling of an exploratory borehole or well.

An aquifer in which the potentiometric surface is above the top of the aquifer.

The portion of ore that is deposited after washing and milling and which has
undergone a reduction in volume and increase in density. (See also "Consolidation")

The gradual reduction in volume of a soil mass resulting from an increase in applied
load.

a) Initial consolidation (initial compression): A comparatively sudden reduction in
volume of a soil mass under an applied load due principally to release or the squeezing
out and compression of gas in the soil voids preceding primary consolidation

b) Primary consolidation (primary compression) (primary time effect): The reduction
in volume of a soil mass caused by the application of a sustained load to the mass and
due principally to a squeezing out of water from the void spaces of the mass and
accompanied by a transfer of the load from the soil water to the soil solids.

¢) Secondary consolidation (secondary compression) (secondary time effect): The
reduction in volume of a soil mass caused by the application of a sustained load to the
mass and due principally to the adjustment of the internal structure of the soil mass
after most of the load has been transferred from the soil water to the soil solids.

A law describing the rate of flow of water through porous media. (Named for Henry
Darcy of Paris who formulated it in 1856 from extensive work on the flow of water
through sand filter beds.)

Material left in a new position by a natural transporting agent such as water, wind, ice
or gravity, or by the activity of man.

The process of reducing the pressure in an aquifer, by withdrawing water from it.

A stable isotope of hydrogen, which has two neutrons.

A structure designed to dissipate the excessive structure energy of a high velocity fluid
(i.e. water), to establish a safe flow condition and prevent scour or minimize erosion.

(See also "Hydraulic structure™)
Klohn-Crippen



Ephemeral
Equipotential Level

Floodplain
Fluvial

Glacial Till

Glacio-Lacustrine

Ground Penetrating
Groundwater
Groundwater Level
Groundwater Regime

Groundwater Velocity

Head

Hydraulic Conductivity

Hydraulic Gradient
Hydraulic Head

Hydraulic Structure

Hydrogeology

Inorganics

A phenomena, feature, marriage which only lasts for a short time (ie., an ephemeral
stream is only present for short periods during the year.

The level on which the potential everywhere is constant; the level at surface which the
pressure head of a body of groundwater is the same.

Land nesr rivers and lakes that may be flooded during seasonally high water levels.
Relating to a siream or river.

Unsorted and unstratified glacial drift, generally unconsolidated, deposited directly by
a glacier without subsequent reworking by water from the glacier, and consisting of
a heterogeneous mixture of clay, silt, sand, gravel and boulders varying widely in size
and shape.

Relating to the lakes that formed of the edge of glaciers as the glaciers receded.
Glacio-lacustrine sediments are commonly laminar deposits of fine sand, silt and clay.

Method of mapping subsurface layer geometry using radar.

Water that is found below the ground surface, in soil and rock.

The level below which the rock and subsoil, to unknown depths, are saturated.
Water below the land surface in a zone of saturation.

The speed at which groundwater advances through the ground. The way that the term
1s used in this document, it technically refers to the average linear velocity of the
groundwater.

The energy, either kinetic or potential, possessed by each unit weight of a liquid,
expressed as the vertical height through which a unit weight would have to fall to
release the average energy possessed. It is used in various compound terms such as
pressure head, velocity head, and loss of head.

The permeability of soil or rock to water.

A measure of the force moving groundwater through soil or rock. It is measured as
the rate of change in total head per unit distance of flow in a given direction.

Hydraulic gradient is commonly shown as being dimensionless, since its units are
m/m, f/ft.

The elevation with respect o a specified reference level at which water stands in a
piezometer connected to the point in question in the soil. Its definition can be
extended to soil above the water table if the piezometer is replaced by a tensiometer.
The hydraulic head in systems under atmospheric pressure may be identified with a
potential expressed in terms of the height of a water column. More specifically, it can
be identified with the sum of gravitational and capillary potentials, and may be termed
the hydraulic potential.

Any structure which is designed to handle water in any way. This includes the
retention, conveyance, control, regulation, and dissipation of the energy of water.

The study of the factors that deal with subsurface water, and the related geologic
aspects of surface water.

Pertaining or relating to a compound that contains no carbon. (See also "Organic
compounds”)
Klohn-Grippen



Landform

Lean Oil Sands

Microtox

Organic Compounds

Overburden

Oxygen-18

Piezometer

Piezometric Surface

Pneumatic Piezometer
Pore Water

Potentiometric Surface

Sediment Sampling

Sedimentation

Stable Isotopes

Static Water Level

Stratigraphy

Surficial Aquifer

Surficial Deposit

Tailings

Any physical, recognizable form or feature of the Earth's surface, having a
characteristic shape, and produced by natural causes.

Oil bearing sands, which do not have a high enough saturation of oil to make mining
of them economically feasible.

A measure of toxicity in a sample. (See also "Toxicity")

Chemicals (naturally occurring or otherwise) which contain carbon, with the exceptxon
of carbon dioxide (CO?) and carbonates (e.g., CACO3)

The .soil,’sand, silt, or clay that overlies bedrock. In mining terms, this includes all
material which has to be removed to expose the ore.

A stable isotope of oxygen which has two more neutrons than the more common
oxygen-16.

An instrument for measuring pressure. In groundwater and geotechnical
investigations, piezometers are commonly Poly Vinyl Chloride pipe that has been
sealed in a drill hole. The height to which groundwater rises in the pipe is a measure
of the water pressure at the bottom of the piezometer.

If water level elevations in wells completed in an aquifer are plotted on a map and
contoured, the resulting surface described by the contours is known as a
potentiometric or piezometric surface.

A type of piezometer in which the hydraulic head is measured using a compressed gas.
Water that is present between the grains of a soil or rock.

An imaginary surface representing the static head of groundwater. The water table i1s
a particular potentiometric surface.

A field procedure relating to a methodology for determining the configuration of
sediment deposits.

The process of subsidence and deposition of suspended matter carried by water,
wastewater, or other liquids, by gravity. It is usually accomplished by reducing the
velocity of the liquid below the point at which it can transport the suspended material.

Isotopes of a particular element have the same number of protons; but different
numbers of neutrons. Isotopes are stable if they do not naturally undergo radioactive
decay.

The elevation of the top of a column of water in a monitoring well or piezometer that
is not influenced by pumping.

The succession and age of strata of rock and unconsolidated material. Also concerns
the form, distribution, lithologic composition, fossil content and other properties of the
strata.

A surficial deposit containing water to be considered an aquifer.

A geologic deposit (like clay, silt or sand) that has been placed above bedrock. (See
also "Overburden")

The portion of ore, after washing and milling, which is too low grade to warrant

further processing,
Klohn-Crippen



Total Dissolved
Solids (TDS)

Toxicity

Twenty Year'
Safe Yield (Q,,)

Unconfined Aquifer

Water Equivalent

Water Table

Wetlands

The total concentration of all dissolved compounds solids found in a water
sample.

The tendency of a chemical or condition to cause harm to the life process.

An estimation of the long term rate at which a water well will produce

water, The Q20 is therate at which a well can be pumped continuously for 20 years,
without the water level dropping below the top of the aquifer. (See also "Available
drawdown”)

An aquifer in the which the water level is below the top of the aquifer.

As relating to snow; the depth of water that would result from melting.

The shallowest saturated ground below ground level - technically, that surface of a
body of unconfined groundwater in which the pressure is equal to atmospheric

pressure.

Area of surface water ponding which forms the habitat for a variety of wildlife
including water fowl. ’

Kiohn-Crippen
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APPENDIX 1

BOREHOLE LOGS AND WELL COMPLETION DETAILS

Kiohn-Crippen



8/29/95

Steepbank Mine Standpipe Piezometers

| Ground Water Level | Water Elevation
Installation ID Northing | Easting j Elevation} Stick-up Screen Interval (Mar/95) (Mar/95)
L97-P95-1-BA 6316710 | 475160 331.2 0.79 93.00 96.00 55.09 1 276.90
L87-P94-2-L 6315740 | 475160 | 332.558 0.81 65.80 68.90 53.71 279.66
L97-P95-3-BA 6316700 | 474520 | 325.647 0.91 86.30 89.30 49.89 276.67
FL3-P95-6-BA 6313400 | 476130 | 339.25 0.96 82.10 91.30 58.17 282.04
L97-P95-8-BA 6316900 | 474900 | 330.655 0.94 77.20 83.30 52.47 279.13
FL1-P95-13-BA 6319580 | 476240 | 345.07 2 111.80 114.90 39.42 306.05
FL1-BRDG-#4 6317415 | 472990 | 246.965 2 1.50 5.20 4.43 243.44
L97-P95-0OB#1 6316710 | 475160 331.2 2 4.00 9.15 6.90 325.20
L97-P95-OB#2 6315483 | 475455 336.1 0.56 3.00 5.20 1.84 334.82
L97-P95-OB#3 6316025 | 475575 338.2 0.71 2.10 5.30 4.10 334.81
L97-P95-OB#4 6316133 | 475676 | 337.43 0.84 2.40 5.50 3.48 334,79
L97-P95-OB#5 6318680 | 475510 | 336.95 ? 1.80 3.80 217 335.68

- Water levels for standpipes are in meters below top of pipe
- Water level measurements were made in March, 1995
- The screen interval refers to.the top and bottom depths in meters

WEL.XLS



TEST HOLE LOG
VERTICAL SCALE: 1cm = 0.5m | DATEDRILLED: 11 MAR 95 - 11 MAR 95 o
SAMPLE DATA | | | DRLLTYPE:  Solid Stem Auger =9 NOTES
HAMMER WEIGHT kal & | ELEV. GROUND (m): 331.20 5 '3'_:‘
DROP HEIGHT m| £ | CO-ORDINATES (m): N 6,316,710 E 475,160 | [y W
Depth Type Blows [Sample} =
(m) 15m | No. DESCRIPTION OF MATERIALS |o
' SAND U1 P installation ID 1L.97-P95-OB#1
fine / /
-loose ? ?
| -light brown ] 1/]Site L9795008
.o.1 075 %
: T et 0
- 1.0 e ~ % 7
! A SAND and GRAVEL 2
ot -loose % %
e -medium brown é é
-dry to moist :
i O Afluvial Z é
i B
3 20 R Z Zo - 4 m bentonite chips
o é é
: o: . . / %
[ S %%
- 3.0 o 2
A S % /
1
o n
ol / 7
o5y 1
r L é Z
o =
T ;
- 5.0 4] 505 =
- o . . SAND —HA4 m - EOH uncontrolled collapse
e 1 -some gravel -~
A -loose —
0] -medium brown —$5034.0 - 9.14 m 20 slot screen
R -dry to moist —]
E__ 6.0 - o -fluvial E
: e =
] e =
gy SAND =
- 7.0 fine to medium ~ s RAwater level in standpipe 6.90 m
! -brown -
-wet — g
- 8.0 =
=
- 90 9.15 =
-refusal (rocks)
END OF TEST HOLE
JOB NO: PA 2779.02.01
' PROJECT: Steepbank Hydrogeoiogy
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta
LOGGED BY: DJE CHECKED BY:
10/08/95| PLATE: 1 o0f1 HOLENO:  L97950B1




TEST HOLE LOG

VERTICAL SCALE: 1cm = 0.5m

DATEDRILLED: 11 MAR 95- 11 MAR 95

22/08/95

[ 4
SAMPLE DATA , |DRiLLTYPE: Solid Stem Auger E v NOTES
HAMMER WEIGHT S | ELEV. GROUND (m): 336.10 £ :&;‘;
=
BT Tao & | CO-ORDINATES (m): N 6,315,483 E 475,455 | 1} i
(m)_{ "YP® | "15m | No. o DESCRIPTION OF MATERIALS o
. AR MUSKEG and PEAT Installation ID L97-P95-OB#2
A e stickup 0.56 m
N \Y/ARY)
1 s 22l 060 .
- , SAND Site L9795017
5 cL -silty
- 1.0 L -some gravel
A L -broken rock fragments
! o -non-fluvial
[~ . ) . g
50 water level in standpipe 1.84 m
i
[
- 3.0
: ::13.0 - 5.2 m 20/40 sand
= 4.0 -water bearing at about 4 m o
[ 2 3.0 - 8.2 m 20 slot screen
!
- 5.0
C 530
CLAY
-plastic
-stiff
. -dark grey
[~ 6.0 -bitumen odour
- / 6.70
END OF TEST HOLE
JOB NO: PA 2779.02.01
PROJECT:  Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta
LOGGED BY: DJE CHECKED BY:
PLATE: 1 of 1 HOLENO: L.97950B2




TEST HOLE LOG
VERTICAL SCALE: 1cm = 0.5m | DATEDRILLED: 11 MAR 85 - 11 MAR 95 o .
SAMPLE DATA , |LDRLLTYPE:  Solid Stem Auger - ‘5 2 NOTES
HAMMER WEIGHT kal @ | ELEV. GROUND (m): 338.20 E <
DROP HEIGHT m| £ | co-ORDINATES (m): N 6,316,025 E 475,675 | 1} W
Depth Type Blows [Sample| H
(m) .15m | No. DESCRIPTION OF MATERIALS | ®&
L . SAND Installation 1D L97-P95-OB#3
g ::l'geg"r‘;vr:fd'“m stickup 0.71 m
: -medium brown
- 1.0 ]
- 20 g
s =5 2.1 -3.35m 20/40 sand
3 30 “becomming moist :E:E:E: 2.1-5.3m 20 slot screen
3 f§§3.35 m - EOH uncontrolled collapse
— 4.0 ¥y
A - Ky water level in standpipe 4.10 m
=
- 5.0 —
[ 1
530 —
-refusal
END OF TEST HOLE
JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta
LOGGED BY: DJE CHECKED BY:
22/08/95| PLATE: 1o0f1 HOLENO:  L97950B3




TEST HOLE LOG
VERTICAL SCALE: 1cm = 0.5m | DATEDRILLED: 11 MAR 95- 11 MAR 95 o
SAMPLE DATA _, | DRLLTYPE: Solid Stem Auger ‘ E “ NOTES
HAMMER WEIGHT kal @ | ELEV. GROUND (m): 337.43 X §:_‘
DROP HEIGHT m| £ | CO-ORDINATES (m): N 6,316,133 E 475,676 | L] W
Depth) . .o | Blows [Sampley ¢ =4
m) | YPe1715m | No. DESCRIPTION OF MATERIALS | &
! -] S.AND Installation 1D L97-P95-OB#4
& . _::,f;ece silt stickup 0.84 m
s ‘ -poorly graded (uniform)
E -brown
- 1.0 .
: Z
- 2.0 .
. -becomming moist
[E‘ 3.0 ’ ; i 2.4-55 m collapse
3 : ¥ E
[ i —2Nwater level in standpipe 3.48 m
. -
- 40 : ::: 2.4 - 5.5 m 20 slot screen
- 5.0 =
5.50 —
-refusal (rocks)
END OF TEST HOLE
JOB NO: PA 2779.02.01
: FROJECT:  Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta

LOGGED BY: DJE CHECKED BY:

22/08/95| PLATE: 1 of 1 HOLENO:  L97950B4




TEST HOLE LOG

14/08/95

VERTICAL SCALE: 1cm = 0.5m | DATEDRILLED: 11 MAR 95 - 11 MAR 95 o
SAMPLE DATA | | | ORLLTYPE:  Solid SemAuger - |£ 9 NOTES -
HAMMER WEIGHT kai & | ELEV. GROUND (m): 336.95 5 E
gz*g*; HEIGHT T T g‘ 20‘5 CO-ORDINATES (m): N 6,318,685 E 475,504 g bl
(m) | ™Pe [“15m | No. DESCRIPTION OF MATERIALS | o
/BN PEAT ] Installation ID L97-P95-OB#5
AN/ -brown ? %
F\M Wy 0.60 / / N
== LAY % ¢s.te L9795022
s - g - -some rocks / %
1.0 [ 1 -grey é %
[ o 120 (il A~
4
SAND % %
-silty 1
-fine to medium // %
F grey =i
- 2.0 IR = DY
i Xle :
: - i water level in standpipe 2.177 m
;5 18-38m 20/40 sand
E— 3.0 § 1.8 - 3.8 m 20 slot screen
-brown E
3.70 =
s MUDSTONE L
L 40 -greenish //
o (Ciearwater)
:. 5-0 /
i 5.20
END OF TEST HOLE
JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
: LOGGED BY: DJE CHECKED BY:
PLATE: 1ofd HOLENO: L97950B5




TEST HOLE LOG

27/07/95

VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 7 JAN 95 - e
SAMPLE DATA™ | |, | DRLLTYPE:  Mud Rotary B NOTES.
HAMMER WEIGHT kgl @ | ELEV.GROUND (m): 331.20 5 E
DROP HEIGHT M > | CO-ORDINATES (m): N 6,316,710 E 475,160 | 1 i
)| Tyo | Eigee S0P : DESCRIPTION OF MATERIALS /o- .
: Pl 0.30 . ORGANICS 7 Installation 1D L97-P95-1-BA
: ] SAND é é
“ “medium Z Zeorehola 1D L.9795008
] 0
" b 200 GRAVEL Z ZStickup 0.79 m PVC
3 > -and SAND Z / 0.4 m steel
: 3 0
| o 1
: ®, &, Z /
3 0° 1
2 ‘0,‘0. % Z
- 5.0 e e )
- o g )
- b @B / %
3 @y By % %
3 ®: o 7
: o b 7
; p x
- 8.0, 77
\ 77
3 o SAND ? 7
3 ) ine /] 0
g AR GRAVEL 23 g
3 ® . ® -and SAND ? Z
_ b' ‘. / /
; e e Z
- 10.0 o4, .
B 10.40 cement - bentonite grout
: ety TILL
3 [ %]
i o 1 11.60 Z
g SHALE (Clearwater Fm.) %
a
a1
: 7/R%
£ 15,0 7%
1
a1
a1
1
d N
- %
1
” 1
Continued | JOB NO: PA 2779.02.01
PROJECT:  Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
' LOGGED BY: Suncor  CHECKED BY:
PLATE: 1of6 HOLENO:  L9795008




TEST HOLELOG |

VERTICAL SCALE: _1cm = 1.0m_| DATE DRILLED: 7 JAN 95 -
SAMPLE DATA DRILLTYPE:  Mud Rotary
HAMMER WEIGHT kq ELEV. GROUND (m): 331.20
DROP HEIGHT m )
DBor Blows T CO-ORDINATES (m): N 6,316,710 E 475,160
No. DESCRIPTION OF MATERIALS

NOTES

SYMBOL
DETAILS

{m) Type .15m

3 ' = 23.10
3 sliil OlL. SAND (McMurray Fm.)

......

250 S

::::::

......

OO PIEZOMETER
A T T T T T T T

OOy

- 35.0 SIS

......

T H H H T HH i

A

Continued | JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology
N: KLOHN-CRIPPEN LOCATION: Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

27/07/95| PLATE: 2 of 6 HOLE NO: L.9795008




TEST HOLE LOG

VERTICAL SCALE: _1em = 1.0m

DATEDRILLED: 7 JAN 95 -

SAMPLE DATA

DRILL TYPE: Mud Rotary

HAMMER WEIGHT

kg

ELEV. GROUND (m): 331.20

DROP HEIGHT

CO-ORDINATES (m): N 6,316,710 E 475,160

Depth
{m)

Type

Blows
.15m

DESCRIPTION OF MATERIALS

NOTES

DETAILS

TITTTTTYY

PYTTTTTITT

- 45.0

- 55.0

_OOOOOrEE——-—- prezoreter

N

1Kl

R Y
R R Y

N

A

N

water level 55.09 m

Continued

JOB NO:

PA 2779.02.01

PROJECT:

Steepbank Hydrogeology

KLOHN-CRIPPEN

LOCATION: Suncor, Alberta

LOGGED BY:

Suncor CHECKED BY:

PLATE:

27/07/95

30f6

HOLENO:  L8795008




TEST HOLE LOG

VERTICAL SCALE: icm = 1.0m

DATE DRILLED: 7 JAN 95 -

SAMPLE DATA _, | DRILL TYPE: Mud Rotary E ‘_”, NOTES
HAMMER WEIGHT ka| & | ELEV. GROUND (m): 331.20 5 E
82,3: HEIGHT T = | COORDINATES (m): N 6,316,710 E 475,160 | il 14
) | P | e | DESCRIPTION OF MATERIALS _|&
SIS ZR7
] 1
HEEE Interburden é g
i 1]
g O / Z
S e N PR / 7z
E IR / %
- i n
E 0 787
: i a
5—65.0 RSN % %
: sz / /12" dia. sch. 40 PVC pipe
3 Ll / /
E‘ ,,,,,, 66.00 ‘ % %
3 S OIL SAND (McMurray Fm.) ? 7
5 A N
3 s % %
: i 1
3 s 77
é His i
3 B f ?

- 70.0

- 75.0

top of upper seal 70.1 m

PROJECT:
N: KLOHN-CRIPPEN

LOGGED BY: Suncor CHECKED BY:

Continued | JOB NO:

PA 2779.02.01

Steepbank Hydrogeology

LOCATION: Suncor, Alberta

27/07/95| PLATE:

40f6 HOLE NO:

19795008




TEST HOLE LOG
VERTICAL SCALE: _1cm = 1.0m | DATEDRILLED: 7 JAN 95 - o
0] ) m
SAMPLE DATA DRILL TYPE: Mud Rotary =9 NOTES

HAMMER WEIGHT kg ELEV. GROUND (m): 331.20 5

g‘:g: HEIGHT Samg; GO-ORDINATES (m): N 6,316,710 E 475,160 | i I
|_(m) Tvpe | ¥6m| No. | DESCRIPTION OF MATERIALS 0.
g 2 SANDSTONE (McMurray Fm.) 5
- 85.0 x Basal Aquifer K%
: é
- 90.0
3 -Jtop of filter sand 91.8 m
“ top of screen 93.0 m
:
sch. 40 screen 0.020 siois
- 95.0
_ f{:tip of screen 96.0 m
H """" top of bottom seal 97.6 m
: T 99.70

Continued | JOB NO: PA 27793.02.01
, PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor  CHECKED BY:
27/07/95 PLATE: S 0of6 HOLE NO: L9795008




TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 7 JAN 95 - @
SAMPLE DATA _, | DRILLTYPE: Mud Rotary E q NOTES
HAMMER WEIGHT ka] 8 | ELEV. GROUND (m): 331.20 5 :c:
DROP HEIGHT m| £ [ coORDINATES (m): N 6,316,710 E 475,160 | b W
Depth Type Blows (Sampley 0 =4
(m) .15m | No. DESCRIPTION OF MATERIALS o
: Ll LIMESTONE (Waterways Fm.)
3 1
3 I
E L1
3 T
J P 1
3 |
3 1
F |
F 1
3 ]
32 1
b 1
3 |
3 I
= L
E T
T | T
- 105.4 T IT
1
g I
s [ 1
I
1
T
3 1
i
|
]
3 1
T
1
3 T
3 1
E [
g 1
F |
- 110.0 I l I
E T 1
b [
- T
F T
E | I
3 I
E [ 1
E i
™1
g |
E 1
F I
2 T
E ]
3 1
o I
: 1
: T
- 1150 L
3 1
3 I 115.80
END OF TEST HOLE
JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor CHECKED BY:
27/07/95 PLATE: 60f6 HOLE NO: 1.9795008




TEST HOLE LOG
VERTICAL SCALE: fcm = 1.0 | DATEDRILLED: 14 JAN 85 - o
SAMPLE DATA _, |.DRLLTYPE:  Mud Rotary E 9 NOTES
HAMMER WEIGHT ka| @ | ELEV.GROUND (m): 332.56 5 E
DROR HEIGHT 1) > | CO-ORDINATES (m): N 6,315,740 E 475,160 by
m) | ™YP® |35 | No. DESCRIPTION OF MATERIALS | &
3 ) 0.30 ORGANICS ? I/ Installation 1D |.97-P95-2-L
B SAND x
3 7 7
e / /|Borehole D L9795014
1
: - 0
3 A 2.40 / [/ Istick-up 0.81 m PVC
:T_:—:“ TILL % % 0.45 m stee!
5' B 1
- Y 7
= 1
a o x
o 1
: -~ - 4,80 Z /
- 5.0 4.8 - 12.3 m not logged % %
5 1
: 2
-— a1
- / /
: 7 %
3 ) U
: 1
3 ) )
1
: 1
] N Vi
z' %
— 10.0 cement - bentonite grout
/
3 %
: e 12:30
o Ol SAND (McMurray Frn.)
i /
3 LR %
N i Z
150 i 2
: SEREE %
DO ?
3 S 7
s Z
i /
T 7
e ?
E IODR ?
3 S Z
7
Continued | JOB NO: PA 2779.02.01
‘ PROJECT:  Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta
' LOGGEDBY:  Suncor  CHECKED BY:
o7/07/95| PLATE: 1 0f4 HOLENO:  L9795014




TESTHOLE LOG |
VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 14 JAN 95 - o
SAMPLE DATA , |DRLLTYPE:  Mud Rotary = 2 NOTES
HAMMER WEIGHT ka] @ | ELEV. GROUND (m): 332.56 § c
DROP HEIGHT m| = | COORDINATES (m): N 6,315,740 E 475,160 b
e Tvee | PRSP © T DESCRIPTION OF MATERIALS L
: T 7
B SSE / /
3 IR Interburden /// %
E i % /
E IZZZZZ / /
I S R D . / /
3 i % Z
il / /
E et % %
: SHE 0
3 B % %
? 2] 2a00 i
3 e OIL SAND (McMurray Fm.) % %
i a1
e 0
- IR / /
S e R DA /
g i % /
F S A
- ceeis / /
5 S 0
E SRR 787
3 A ? ?
; i e 7 /
- il Interburden % 5
: s 2
- 00 i 1
T -
— OIL SAND (McMurray Fm.) ?
1
1
o0 e ; ?
oLl / /
g BEEE ? 7
- 350 SEEES ZR%
? By 1
i é g
o a1
] 0
3 M / /
IR / ?
o 1
i Z2R%
= Continued | JOB NO: PA 2779.02.01
. PROJECT: Steepbank Hydrogeology
N: KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor  CHECKED BY:
27/07/95 PLATE: 2o0f4 HOLE NO: L9795014




TEST HOLE LOG

VERTICAL SCALE: 1cm = 1.0m

DATE DRILLED: 14 JAN 95 -

SAMPLE DATA

DRILL TYPE: Mud Rotary

NOTES

HAMMER WEIGHT

kg

DROP HEIGHT

m

ELEV. GROUND (m): 332.56

Depth
(m) Type

Blows
.15m

Sampl
No.

CO-ORDINATES (m): N 6,315,740 E 475,160

DETRILS

DESCRIPTION OF MATERIALS

E

L 45.0

- 55.0

S Interburden

54,60

A T T T H H H i HHHhiety prezoveter
e

1K

AN

water level 53.71 m

OIL SAND (McMurray Fm:)

A T I H THhHht
A TR Y

Continued

JOB NO:

PA 2779.02.01

PROJECT:

Steepbank Hydrogeology

KLOHN-CRIPPEN

LOCATION: Suncor, Alberia

LOGGED BY:

Suncor CHECKED BY:

PLATE:

27/07/95

3ofd HOLENO:  L97985014




TEST HOLE LOG
VERTICAL SCALE: _1¢m = 1.0m | DATEDRILLED: 14 JAN 95 - g
SAMPLE DATA DRILL TYPE: Mud Rotary =a NOTES

HAMMER WEIGHT kq ELEV. GROUND (m): 332.56 5 E

DROP HEIGHT m CO-ORDINATES (m): N 6,315,740 E 475,160 | L W

Depth| 1. _Blows [Sampiel H e

(m) | "YP® |715m | No. DESCRIPTION OF MATERIALS o
3 ) U
T
: )
1
% %2" dia. sch. 40 PVC pipe
‘E: / % . .
X3top of upper seal 62.2m
3 64.90
- 650 LIMESTONE (Waterways Fm.) 3 B
221 - {top of filter sand 65.4 m
3 top of screen 65.8 m
— : sch. 40 screen 0.020 slots
‘ '55tip of screen 68.9 m
~— 70.0 top of bottom seal
72.00
END OF TEST HOLE (Approximate)

KLOHN-CRIPPEN

27/07/95

JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology

LOCATION: Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

PLATE: 40f4 HOLENO: L9795014




TEST HOLE LOG
VERTICAL SCALE: _1cm = 1.0m | DATE DRILLED: 13 JAN 95 - "
SAMPLE DATA | DRLLTYPE:  Mud Rotary e NOTES
HAMMER WEIGHT kg ELEV. GROUND (m): 325.65 5c
g':(i: HEIGHT S nln CO-ORDINATES (m): N 6,316,700 E 474,520 E o
) | P° | 35m | No. | DESCRIPTION OF MATERIALS _|&
: 0.30 . ORGANICS ’/ ’/lnstauation ID L97-P95-3-BA
SAND and GRAVEL 7%
3 Z Zeorehole ID 19795005
| 1
3 %  stickup 0.91 m PVC
3 % % 0.41 m steel
: x
: 1
: %
g 3.60 Z
3 SHALE (Clearwater Fm.) % ///
: 1
1
g z
- 5.0 ? ?
é 2
1
3 A
i 7R%
i 7%
3 Z7R%
: 0
5 0
| = 1
3 s OIL SAND (McMurray Fm.) é %
A a1
_ 100 cement - bentonite grout
1
L 7R%
3 A 72 R
3 Hi o
150 g 1
: i 7 )
: AEEEE ) Y
3 S % ?
: i 1
St I
| 1
L 0
S 2 7
RESE 7
i 1

Continued | JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology

KLOHN-CRIPPEN LOCATION: Suncor, Alberta

LOGGED BY: Suncor  CHECKED BY:

28/07/95| PLATE: 10f6 HOLENO:  L9795005




TEST HOLE LOG
VERTICAL scaLE: fcm = 1.0m DATEDRILLED: 13 JAN 95 - [+
SAMPLE DATA DRLLTYPE: __ Mud Rotary e NOTES
HAMMER WEIGHT kg ELEV. GROUND (m): 325.65 5 E
DROP HEIGHT T} CO-ORDINATES (m): N 6,316,700 E 474,520 | iy i
| )| Pe | Zi5m | No. DESCRIPTION OF MATERIALS |5
: 7
1
0
- 7
5 7
: 2
: 2
z 1
f 7
: )
: 0
- )
2
: )
. )
5—25.0 ? '%
; L 1
E IO /
T 1
] HSEEe % %
S S I P /
T R s )
N I N R S / /
: B a
N N N R 0
3 i ? ?
)
= DR / /
- 30.0 IR /
,,,,,, 7
] IR %
o 7
g i 2
s 0
E L e % /
E | e % %
3 i / /
T H n
1
S /Z
3 o 0
S e N N DO / /
1 1
1
: )
IO % %

Continued | JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology
N: KLOHN-CRIPPEN LOCATION: Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

16/06/95| PLATE: 20f6 HOLENO:  L9795005




TEST HOLE LOG

VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 13 JAN 95 -
SAMPLE DATA _, LPRLLTYPE:  Mud Rotary
HAMMER WEIGHT ka] & | ELEV.GROUND (m): 325.65
DROP HEIGHT m g CO-ORDINATES (m): N 6,316,700 E 474,520

| ") | vee | %R PNl " | DESCRIPTION OF MATERIALS

NOTES

DETAILS

R Y prEZOMETER

1Kl

water level 40.89 m

A T T Y

...... 52.30

...... Interburden

- 550 EEE

A T H T T H itk

A R R Y

N

Continued | JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology

KLOHN-CRIPPEN LOCATION:  Suncor, Alberta

LOGGED BY: Suncor  CHECKED BY:

28/07/95| PLATE: 306 HOLENO:  L9795005




TEST HOLE LOG
VERTICAL SCALE: _1cm = 1.0m | DATEDRILLED: 13 JAN 95 - o
SAMPLE DATA | |_DRILLTYPE: Mud Rotary E ® NOTES
HAMMER WEIGHT kgl & | ELEV.GROUND (m): 325.65 ’c-,::&_:'
DROPHEIGHT M| & | CO-ORDINATES (m): N 6,316,700 E 474,520 | {3 I
| )| TP | em | Mo, | DESCRIPTION OF MATERIALS _| &
I 1
E S OIL SAND (McMurray Fm.) Z %
: S ) A
i 1
s il
i e
PSR / /
IR / /
Ll / /
...... 7R7
Lol / /
S 2
SEEE 707
. i é é
- 650 i X
S 787
Ll % /
St é ?
ST %
...... ? ;
A 7
i 1
Rt a
e U
SESEN % /
Et 1
S o ;
- 70.0 2 %
P %
S % /
i y
& 1
1
S .
i a
i T
3 SEET ? ?
- 75.0 EIEEE 787
ZhEcd I R N e A
s 7
ISR / %
i N )
AEeE 707
...... ZR%
SEEES 7%
i 1
s N
PR / /
S A
At 2
IS ? ?
Py x
B 1

Continued | JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology
N: KLOHN-CRIPPEN LOCATION: Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

16/06/95| PLATE: 4 0of 6 HOLENO:  L9795005




TEST HOLE LOG

VERTICAL SCALE: _icm = 1.0m DATEDRILLED: 13 JAN 95- o
SAMPLE DATA DRILLTYPE: _Mud Rotary g NOTES

HAMMER WEIGHT kg ELEV. GROUND (m): 325.65 E E

DROP HEIGHT e T CO-ORDINATES (m): N 6,316,700 E 474,520 | 1 i4

)| YP® | Zi5m | No. DESCRIPTION OF MATERIALS _|&

3 2

é" 0

: an

; 0
3 0
: % %

1
5o / %2" dia. sch. 40 PVC pipe
E § gtop of upper seal 85.1 m
] 221 L+ 4top of filter sand 86.0 m
: :1Jtop of screen 86.3 m
3 sch. 40 screen 0.020 slots
s tip of screen 89.3 m
. 50.0 90.00 - i dtop of bottom seal 89.6 m
LIMESTONE (Waterways Fm.)

]
- 95.0

Continued | JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED 8Y: Suncor  CHECKED BY:
16/06/95| PLATE: 5016 HOLENO:  L9795006




TEST HOLE LOG
VERTICAL SCALE: 1em = 1.0m | DATEDRILLED: 13 JAN 95 - o
SAMPLE DATA | , [ DR TYPE:  Mud Rotary e 9 NOTES
HAMMER WEIGHT kal 2 | ELEV. GROUND (m): 325.65 b= T
DROP HEIGHT m| £ [755oRONATES (m): N 6,316,700 E 474,520 | LY W
Depth Type Blows [Sample| ¢ p‘: Q
: (m) .15m | No. — 1OOI‘I‘)OESCF(IPTION OF MATERIALS
' = END OF TEST HOLE total depth 100.4 m
JOBNO:  PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor CHECKED BY:
16/06/95| PLATE: 60f6 HOLENO:  L9795005




TEST HOLE LOG

VERTICAL SCALE: 1em = 1.0m | DATEDRILLED: 15 JAN 95. &
SAMPLE DATA _, | .PRLLTYPE:  Mud Rotary =4 NOTES
HAMMER WEIGHT kgl @ | ELEV.GROUND (m): 318.75 £ "3'_:’
DROP HEIGHT_____m| > | CO-ORDINATES (m): N 6,315,090 E 474,700 by i
(m) | P | “iem | No. ; DESCRIPTION OF MATERIALS _|&
g 0.40 ORGANICS X X/ Installation 1D L97-AP95-4-L.
- -silty /éé
1.50 4%% Borahole 1D L9795015
3 OIL SAND (McMurray Fm.) Z??
)
o
.
| )
_ o
] )
- 5.0 //%
: %277
~ o
3 %27
é o
5 -
: o
” 7
- AAAAS ﬁ/ é
=' e )
- i .
g eSS 7%
z i 7
_ 10.0 4//cement - bentonite grout
3 S ;
| i .
3 i 2
|
3 i 7
- 150 Bt _—
- %
/
o /
g T Z
* B )
Continued | JOB NO: PA 2779.02.01
3 , PROJECT:  Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor CHECKED BY:
16/06/95| PLATE: 1 0f4 HOLENO:  L9795015




TEST HOLE LOG
VERTICAL SCALE: _1cm = 1.0m | DATEDRILLED: 15 JAN 95 - o
SAMPLE DATA _, | DRILLTYPE: Mud Rotary ﬁ 9 NOTES
HAMMER WEIGHT kg % ELEV. GROUND (m): 318.75 gg
DROP HEIGHT mi £ | CO-ORDINATES (m): N 6,315,090 E 474,700 | L]
%% | ee | B2 P " | DESCRIPTION OF MATERIALS /En
At o
Bt o
; )
g St %%%
E A %77
T N R e 777
E S %%%
BEEEE //%
; Bt 3
_ f /M
i o
g_ IO %éé
3 IODRA ///
OB a ///
: i o
. 250 i /¢¢
g ISR ééé
5 i o
E SO ///
: S éé%
E IR /%/
5 ISR /////
3 e é?%
i é%
3 ISORON %
3 IR BE ///
; i o
3 S 7
et o
200 B )
oo 2
: His W
Bis o
i .
i )
Bt 7
.
i o
- 350 oo 7
; i %Z
3 Rt /
i /%
.
f o o
B 77
DDA /
A /6/

Continued | JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology
N: KLOHN-CRIPPEN LOCATION: Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

16/06/95 PLATE: 20f4 HOLE NO: L.9795015




TEST HOLE LOG

VERTICAL SCALE: 1om = 1.0m_| DATEDRILLED: 15 JAN 95- o
SAMPLE DATA DRILL TvPe: — Mud Rotary =9 NOTES
HAMMER WEIGHT kg ELEV. GROUND (m): 318.75 5 g '
pROR HEIOHT o CO-ORDINATES (m): N 6,315,090 E 474,700 | [ i
(m) | "YP® |"36m | No. DESCRIPTION OF MATERIALS /o- ”
; %2%%
3 2%%
: 227
; 2%
: 2%
3 247
: 7277
: 247
: 227
:, )
% v
; 7249
: 2%%
g %%%
: ///
)
s 72
- 45.0 ¢//
o
3 )
E 2%
3 2%%
; 7
3 2%7
; /
3 %
; 2%%
3 22,/
3 H 77
J N R (e 777
i o
§ e %%%
S //
Es00] | | i 727
i .
— e //
; i Wi/ . »
S N N SO tip B water level 8§3.76 m
: i 7
~ §5.0 l - :I: 55.10 top of seal 54.9 m
T LIMESTONE (Waterways Fm.)
E_ | ] ]
; T
[
1
‘ T I T bentonite chips
g 1
- L
; T
- x
: 1
3 T 1 T s2i:{ |::1:2[top of sand 8.9 m
: [ =] [ ]tip B #18833 58.9 m 200" lead
i 1 1 tip A water level 59.24 m
Continued | JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta
: LOGGED BY: Suncor  CHECKED BY
PLATE: 3o0f 4 HOLENO:  L9795015

16/06/95




TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0m_| DATEDRILLED: 15 JAN 95 - o
" L
SAMPLE DATA , | DRILLTYPE: ~ Mud Rotary = g NOTES
HAMMER WEIGHT kgl @ | ELEV.GROUND (m): 318.75 5 <
DROP HEIGHT m| £ | CO-ORDINATES (m): N 6,315,090 E 474,700 | [ W
Depth Type Blows [Sample; @ - [
(m) 15m | No. DESCRIPTION OF MATERIALS o
{ ’ L top of upper seal 59.6 m
i 1
:._ [ X
: 1 QR
3 y | :
s L1 Seosntes
:— [ ll,',,‘
£ L1 =k
- I :'QQ“"'
] 1 e
3 ' b
l T l &g Jbentonite chips
E 1 SNy
; | s
3 L1 R
I
: I ‘ I
- 65.0 I : I
] -
4 I
- |
;
I | [
- 1 2222+ {|:ltop of sand 66.8 m :
i ] I l -1l:jtip A #18831 67.1 m 300’ lead
T top of bottom seal 67.4 m
- 1
I
1
2 -
s ] I : bentonite chips
: I
- 70.0 I | I
4 T
E = ! 1 71.00
END OF TEST HOLE total depth 71.0 m
JOB NO: PA 2779.02.01
. PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor CHECKED BY:
16/06/95| PLATE: 40f 4 HOLENO:  L9795015




TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0mM | DATEDRILLED: 17 JAN 95 - o
SAMPLE DATA | _, | DRLLTveE:  Mud Rotary =9 NOTES
HAMMER WEIGHT kgl & | ELEV. GROUND (m): 337.61 E g
DROP HEIGHT _______ m > | COORDINATES (m): N 6,316,470 E 475,460 b
) | TvPe | i3 P Ne, DESCRIPTION OF MATERIALS | &
3 2 0.30__ ORGANICS % i% Installation 1D 1L.97-APG5-5-1.
; s SAND
3 % ~clayey, some gravel %/  Iporehole Ip Lo795010
: B %%%,
. 7%7%
- )
s . %777
z e 7%%
| g o
3 o 72%%
o 7
: o
W
| S |
: o SAND TiLL /%/
- 5.0 - -0 -some gravel //%
3 )
: - %2%%
o] o0 %%%
3 iy 7277
= CLAY TILL éé %
3 e B £1.¢ G%%
7
2%
g 7 /
: Z
s 77
.
g 7z
_ 10.0 5  Jcement - bentonite grout
2%
~ %
0
— 15.0 % two lead cabies
H 17.00
SHALE (Clearwater Fm.)
/
Continued | JOB NO: PA 2779.02.01
PROJECT:  Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor CHECKED BY:
16/06/95| PLATE: 1016 HOLENO:  L9795010




TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 17 JAN 95 - o
SAMPLE DATA | , | DRLLTYPE:  Mud Rotary = NOTES
HAMMER WEIGHT kgl & | ELEV. GROUND (m): 337.61 5 E
g‘:oti HEIGHT - Sam':; g CO-ORDINATES (m): N 6,316,470 E 475,460 E b
) | Pe | i | No. DESCRIPTION OF MATERIALS |t
o
5%
3 .
: o
; )
- = 23.00 /// .
S I I R 1285 %%%
3 Fath OIL SAND (McMurray Fm.) %%%
: e o
S R S MR /%/
: SEeS ///
: REREE 7%%
: i 27
- 25.0 s /éé
3 S 46 7
' B %5
: %%
| 777
P é%%
] > /
...... A
] e Z%
: SEaEE Zéé
- 300 IO ;/
s Z
E | e // %
L é//
5_ Bt o
? i /
: B -
S T I B %
...... %
- 250 i 0
IDORaS %//
3 DD /
S T S zZ
...... 5%
i 0
P S 7
.
| .
Continued | JOBNO:  PA 2779.02.01
PROJECT: Steepbank Hydrogeology
N: KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor  CHECKED BY:
16/06/95| PLATE: 20f6 HOLE NO: 1.9795010




TEST HOLE LOG
VERTICAL SCALE: 1em = 1.0m | DATEDRILLED: 17 JAN 95-
SAMPLE DATA _, | DRILLTYPE: Mud Rotary
HAMMER WEIGHT ka| 8 | ELEV.GROUND (m): 337.61
DROP HEIGHT m £ | CO-ORDINATES (m): N 6,316,470 E 475,460
Depth Blows [Gample] & —— :
A “iam | No | DESCRIPTION OF MATERIALS

NOTES

PIEZOMETER
DETAILS

{m) Type .15m

N

450 s

e e rr rrryr T r r e
Y
AAMMHIIEEEEETA SRR R Y

N

E S50 i

o /
o /

4

Continued | JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology

KLOHN-CRIPPEN LOCATION: Suncor, Alberta

LOGGED BY: Suncor  CHECKED BY:

16/06/95| PLATE: 3 of 6 HOLENO:  L9795010




TEST HOLE LOG

VERTICAL SCALE: _icm = 1.0m | DATEDRILLED: 17 JAN 05 -

PIEZOMETER
DETAILS

NOTES

SAMPLE DATA DRILL TYPE: Mud Rotary
HAMMER WEIGHT kg ELEV. GROUND (m): 337.61
DROP HEIGHT m CO-ORDINATES (m): N 6,316,470 E 475,460
Depth T Blows jSample|
| _(m) | "YP® | 15m | MNo. DESCRIPTION OF MATERIALS
¥

- 70.0

- 75.0

S S e e e e R H Sy
I TR

NN

%

1Kl

i T T

_mmnns
N M. DA

NN
A

N
AR

tip B water level 62.28 m

tip A water level 68.14 m

%%

|= KLOHN-CRIPPEN

Continued | JOB NO: PA 2779.02.01

PROJECT:

Steepbank Hydrogeology

LOCATION: Suncor, Alberta

LOGGED BY:

Suncor CHECKEDBY:

16/06/95 PLATE:

40t6

HOLE NO:

L9795010




TEST HOLE LOG

VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 17 JAN 95 -

SAMPLE DATA DRILL TYPE: Mud Rotary NOTES

o
HAMMER WEIGHT ka| 8 | ELEV.GROUND (m): 337.61
DROP HEIGHT m % CO-ORDINATES (m): N 6,316,470 E 475,460

PIEZOMETER
DETAILS

Dea | Type | B2e8 SARIY T E S CRIPTION OF MATERIALS

TETTTTTYT

YT

85.50

SANDSTONE
Basal Aquifer (McMurray Fm.)

R T T T T T i TR
Y

i

2

(o]
e,

i i H i ;H;HHkiinknn
MM

N
NN

- 95.0 95.20

LIMESTONE (Waterways Fm.)

Leidtop of seal 96.0 m

TITTYTTY

908 0% . .
XEXibentonite chips

TTTY T

-1 i--1 - jtop of sand $9.3 m
21 tip B #18828 100.0 m 300 lead

Continued | JOB NO: PA 2779.02.01

PROJECT:  Steepbank Hydrogeology

KLOHN-CRIPPEN LOCATION: Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

16/06/95 | PLATE: 5016 HOLENO: L9795010




TEST HOLE LOG
VERTICAL SCALE: _1cm = 1,0m | DATE DRILLED: 17 JAN 95 - o
SAMPLE DATA _, | DRLLTYPE: _ Mud Rotary E 0 NOTES
HAMMER WEIGHT kg| 8 | ELEV.GROUND (m): 337.61 £ :‘j
DROP HEIGHT m| £ | CO-ORDINATES (m): N 6,316,470 E 475,460 | L W
Depth| .., | Blows Samplel [
(m) | '"YP® |716m | No. DESCRIPTION OF MATERIALS o
L [ ! top of upper seal 100.0 m
3 LT
3 I
: ]
F ]
I T ' 3 bentonite chips
3 T %%
E {
i 1 %
3 ' s
3 L T ' * [top of sand 103 m
: I I I 222 | i A #18829 103.9 m 400 lead
— ] : I ;"::-" top of bottom seal
E I f I RO
_ 1059 ] T ' bentonite chips
- i I e tatels
E I X
- [
F [
: [ 1T
: I
- |
: I
: |
s ]
3 1
E |
3 -
E |
3 -
- {
: [ 1
: I
- 1104 I : I
g |
E I
- [ I
i I
3 T
: t
3 [ 1
3 I
1
s I
E L1
g T
LU 11370
END OF TEST HOLE total depth 113.7 m
JOBNO:  PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor  CHECKED BY:
16/06/95| PLATE: 6 0f 6 HOLE NO: - L9795010




TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0 | DATE DRILLED: 23 JAN 95 - o
SAMPLE DATA _, | DRILLTYPE: Mud Rotary E @ NOTES
HAMMER WEIGHT ka| & | ELEV.GROUND (m): 339.25 5d
DROP HEIGHT e &= | CO-ORDINATES (m): N 6,313,400 E 476,130 | i
@ | P | "Tam | No. DESCRIPTION OF MATERIALS | &

g e SAND % installati

AN sty gravelly / Z nstallation 1D FL3-P95-6-BA

E 1

e 150 Z %Borehole iD FL395004

3 - SAND TILL % 6

: e clayey, gravelly % 7 Jstick-up 0.96 m PVC

3 -brown , % % 0.48 m steel

3 -] 800 a %

g Py CLAY TILL % %

: o -silty % 2

R orey r

: ] n

= 5.0 ity 7

: =g 2

: — ] % %

; o e 1

C o

F - TILL % f

- B -clayey, gravelly é Z

2 o] 7

3 il %%

3 (— 2] % f

: o 2

| = 1

3 o —] %R%

— 10.0 :::—“: cement - bentonite grout

: o

o]

3 S

] ]

] 1

3 o —] %

: B r

- 15.0 o ) Z %

: ] 7

o 1

: e 0

| 1

=21 1710 ?

, SHALE (Clearwater Frn.) ? %

1

o

| 1

Continued | JOB NO: PA 2779.02.01
PROJECT:  Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberia
LOGGED BY: Suncor  CHECKED BY:
28/07/95| PLATE: 1 of 6 HOLENO:  FL395004




TEST HOLE LOG
VERTICAL SCALE: _1cm = 1.0m | pate pRILLED: 23 JAN 95 - o
SAMPLE DATA _, |DRLLTYPE:  Mud Rotary E “ NOTES
HAMMER WEIGHT kal @ | ELEV. GROUND (m): 339.25 E :i_:'
DROP HEIGHT 1T g CO-ORDINATES (m): N 6,313,400 E 476,130 g N
) | e | e DESCRIPTION OF MATERIALS | &
1
; 0
: 20
: 0
; 00
1
1
- 1
1
: 1
'E— 25.0 /// %
: Y
1
26.50 % %
S N MO OIL SAND (McMurray Fm.) g %
0 N R (e / /
5 A 0
S 1
3 ? é
| o .
200 i 1
S 7
__ H I
E i 1
il / /
...... 1
- 350 ST ? ;
A 1
3 IDODE ? ?
S e / /
E IO / /
o 1
e 1
3 RS ? é
S 7 ?
- 1
T R %
B N
Continued | JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN 'LOCATION: Suncor, Alberta
LOGGED BY: Suncor  CHECKED BY:
16/06/95| PLATE: 2 of 6 HOLENO:  FL395004




N SR

TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0m | patepriLLED: 23 JAN 95 - o
SAMPLE DATA _y | .DRLLTYPE:  Mud Rotary E A NOTES
HAMMER WEIGHT kg 8 | ELEV. GROUND (m): 339.25 = E
r[))?Si HEIGHT e Sam;'" % CO-ORDINATES (m): N 6,313,400 E 476,130 E u
(m)_| "YP® | =i6m | No. DESCRIPTION OF MATERIALS a.
: i 22
] R 6 g
: i N
s DDA / /
3 i % %
s N
: BSEEE 2
L 7078
3 e % %
2 T R 7R7
E L % Z
; i A
F e 727
- e 2
§ B3EEE 787
E 45.0 S % /
: e % %
SRR /% ?
L / /
S N ? %
J N N stee 787
1
...... Y
...... A0
...... / /
...... 2
i Y
i 0
S 7
oo o /
¢
T 1
- 550 a1
i 1
i % ///
o 1
1
SRS T}Z? ?waterdepth%.'i?m
,,,,,, 7R7
I / ?
1

Continued | JOB NO: PA 2779.02.01

PROJECT:  Steepbank Hydrogeology

KLOHN-CRIPPEN LooaTon.Suncor, Alberta

LOGGED 8Y: Suncor CHECKED BY:

28/07/95| PLATE: 3 of 6 HOLENO:  FL395004




TEST HOLE LOG

VERTICAL SCALE: _1em = 1.0m

DATE DRILLED: 23 JAN 95 -

SAMPLE DATA

DRILL TYPE: Mud Rotary

HAMMER WEIGHT

kg

DROP HEIGHT

Depth Type

Blows
.16m

ELEV. GROUND (m): 339.25

CO-ORDINATES (m): N 6,313,400 E 476,130

DESCRIPTION OF MATERIALS

NOTES

DETAILS

| (m)

- 70.0

- 75.0

......

A T T T T T HHHHH it prezoMeTer

N

AU TR
T R Y

N

A T T R R

2" dia. sch. 40 PVC pipe

top of upper seal 79.0 m

|= KLOHN-CRIPPEN

Continued | JOB NO:

PA 2779.02.01

PROJECT:

Steepbank Hydrogeology

LOCATION: Suncor, Alberta

LOGGED BY:

Suncor CHECKEDBY:

16/06/95 PLATE:

40f6

HOLENO:  FL395004




TEST HOLE LOG

VERTICAL SCALE: 1cm = 1.0m | pATE DRILLED: 23 JAN 95 -

SAMPLE DATA

HAMMER WEIGHT

kg

DROP HEIGHT

m

Depth
“(m) Type

Blows
.15m

Sampl
No.

DRILL TYPE: ~  Mud Rotary

ELEV. GROUND {m): 339.25

CO-ORDINATES (m): N 6,313,400 E 476,130
DESCRIPTION OF MATERIALS

& PIEZOMETER
DETAILS

NOTES

T T TT YTy TITTeTy

IEKEESEENEERRASEERARARS )

T
8
o

IS RARESNNASRERSRNRSS

T TTT T

TP

98.0

T PrryT]TT

T

TP TTYTY

bentonite

R

!

003¢;
otedelede

TR,
XL RRD

Induration 81.8 -83.0m

83.00

i SANDSTONE
ELREE Basal Aquifer (McMurray Fm.)

I LIMESTONE (Waterways Fm.)

bentonite

; ; jtop of filter sand 81.7 m
: - iop of screen 82.1 m

- +1sch. 40 screen 0.020 slots

IR %
ves,
.. .. &
ISR a2
il .
calll I
ISR =
.o .. IR s
IR s
IR v
IR vt 1Y
IR w IS
IRR s ]
NIRE ann 208
PR e 204
PR e
PR s PO
IR e 23
e e
M s P
LR i POV
PR s 1
IR s 0Y
2R i I3
o e
PR o 14
PR e OIS
R aui 3
IR Sus v
PR v 1
IR v I
I e IR
R i
P aum
e 4%
IR
IR e

o VOO tip of screen 91.3 m
top of bottom seal 91.5 m

Continued | JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology

LOCATION: Suncor, Alberia

KLOHN-CRIPPEN

LOGGED BY: Suncor  CHECKED BY:

16/08/95 | PLATE: 50ft6 HOLE NO:

FL395004




TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 23 JAN 95- o
Lt
SAMPLE DATA _, | DRLLTYPE: - Mud Rotary = 2 NOTES
HAMMER WEIGHT ka| & | ELEv.GROUND (m): 339.25 o &
DROP HEIGHT M| % | GOORDINATES (m): N 6,313,400 E 476,130 | b} 4
Depth| . pe Blows [Sample: ¢ -
m) | YP® ["15m | No. — DESCRIPTION OF MATERIALS | &
E I
3 | l I
3 T
: I :
: [ ?
E 1 s
3 TlI &
1
3 I :
E I
F - S
- | 0
; [ I 2
I
F T
F T
- 105.Q I ] I
] T
3 ]
H |
3 T
4 1
: L+ 107.00
END OF TEST HOLE total depth 107.0 m
JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta
LOGGEDBY:  Suncor CHECKED BY:
16/06/95| PLATE: 60f6 HOLE NO: FL395004




TEST HOLE LOG
VERTICAL SCALE: icm = 1.0m | DATEDRILLED: 23 JAN 95 - o
SAMPLE DATA [ | [ DR Tyee.  Mud Rotary = NOTES
HAMMER WEIGHT @ | ELEV. GROUND (m): 338.61 & E
DROP HEIGHT > | CO-ORDINATES (m): N 6,312,840 E 476,050 o i
(m) | TvPe DESCRIPTION OF MATERIALS | &
_ 2 ' 0.40 ORGANICS zzglnstauaﬁon ID FL3-APG5-7-L.
E A SAND 277
r R é??&rehele ID FL395005
] )
g SOk SAND TILL %%%
e 2%
g R -some gravel ///
3 gy AW )
: R CLAY TILL %é%
o] -sandy, some gravel ééé
: o 24
| e o
| == .
:~ 5.0 :: — ; / /
g o Z%/
: B o
: Lo | 2% %
3 o ;/
== .
- p .
iy %/
] /
: e /
~— 10.0 :3_::': 7 / cement - bentonite grout
3 =] 1100 0.3 mgreen SILTSTONE
SHALE (Clearwater Fm.) 7 27
: /
E 7
E
: )
- 150 two lead cables
3 Z
18.50
3 Oll. SAND (McMurray Fm.)
/

KLOHN-CRIPPEN

Continued

19/06/95

JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology

LOCATION: Suncor, Alberta

LOGGED BY: Suncor  CHECKED BY:

PLATE: 1 o0f5 HOLE NO:  FL395005




TEST HOLE LOG
VERTICAL SCALE: fcm = 1.0m | DATEDRILLED: 23 JAN 95 - o
SAMPLE DATA | , [DRLLTYPE: _ Mud Rotary Ea NOTES
HAMMER WEIGHT kal 8 | ELEV.GROUND (m): 338.61 gg
fézot: HEIGHT s Samf:r; g CO-ORDINATES (m): N 6,312,840 E 476,050 Q w
| )| P | Hem | No. | DESCRIPTION OF MATERIALS | &
| 7
R 2
i é//
oo o
i 277
S8 M.
...... %%7
...... ///
il 7%%
R %f/
e 5//
; i 27
- 25.0 e é%
3 e 2%
...... ;g
i ?/
s %
A 2%
S ?
s %%
s ?
s 7
e o
|
SERE %
o ?
/
BEE 7
L /
= .
St 7
550 i
it 7
/
,,,,,, %
o %
o /
Continued | JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
|: KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGEDBY:  Suncor CHECKED BY:
19/06/95| PLATE: 2 0f § HOLENO:  FL395005




TEST HOLE LOG
VERTICAL SCALE; icm = 1.0m | DATE DRILLED: 23 JAN 95 - o
SAMPLE DATA | |, [DoRLTve:  Mud Rotary B9 NOTES
HAMMER WEIGHT kgl 8 | ELEV. GROUND (m): 338.61 £ g '
1 > | CO-ORDINATES (m): N 6,312,840 E 476,050 by
)| ™YP® | Zi5m | No. DESCRIPTION OF MATERIALS _| &
o
: .
| .
: %
; A
;. .
%/
: 7277
; )
] %%%
: .
3 %
- 450 727
o
] 46,50 Z /
s s Z
- Interburden %
- Z
* ?
: %2%%
.
//
.
: Z
- 50,0
é 52.20
OIL SAND (McMurray Fm.)
%
E 550 Z
- tip B water level 55,05 m
%
%
Continued | JOBNO:  PA 2779.02.01
_ PROJECT:  Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta
" LOGGEDBY:  Suncor  CHECKED BY:
19/06/95| PLATE: 3015 HOLE NO:  FL395005




TESTHOLE LOG

VERTICAL SCALE: 1cm = 1.0m

DATE DRILLED: 23 JAN 95 -~

i 4
SAMPLE DATA DRILLTYPE:  Mud Rotary E 9 NOTES
HAMMER WEIGHT kg ELEV. GROUND (m): 338.61 5
DO MG CO-ORDINATES (m): N 6,312,840 E 476,050 | {3
| TP | e, DESCRIPTION OF MATERIALS | &
.
.
| )
3 7%%
| .
0
: A
%
é o
| .
: %77
E %2%%
;//
650 )
E 7z é/
0
E 77
g 7
-
.
: )
%g
)
— 70.0 Z
g 77
//g
t ¥¢¢ tip A water level 71.50 m
- / .
E 72.50 Z
_ 72.5-76.5 m not logged
g Z
— 75.0 Z
: top of seal 75.5 m
3 76.50
3 ] T l LIMESTONE (Waterways Fm.)
| l ! bentonite chips
=
E I
F 1 ! I l -:|::top of sand 78.5 m
F - odaddodtip B #18830 79.0 m 300’ lead
; 1 l gtop of upper seal 79.0 m
[

Continued | JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
E KLOHN-CRIPPEN LOCATION:  Suncor, Alberta
' LOGGED 8Y: Suncor  CHECKED BY:
19/06/95| PLATE: 40f5 HOLENO:  FL395005




TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 23 JAN 95 - &
SAMPLE DATA | , [ DRLLTYPE:  Mud Rotary = 4 NOTES

HAMMER WEIGHT ka| S | ELEV. GROUND (m): 338.61 5 «

DROP HEIGHT M % | CO-ORDINATES (m): N 6,312,840 E 476,050 |1 W

Depth| 1. | Blows Sample; =

(m) | "YP® |745m | No. — DESCRIPTION OF MATERIALS o
: [
3 1
3 |
“ | | o
- I 2
: | <
3 I B
9 | I RRRELS
- l i(:; ,I
i 1 2
I l 3%
3 1
3 l
; - s
3 1 SEA
3 ]
3 I [ T
h 85.0 ! T I bentonite chips
- |
- [
= 1
- I
3 -
o i
- ]
E |
3 I { |
2 -
E [
- f 1
- ]
o ||
g 1
3 |
8 |
- 90.0 I l |
: -
E I
E 1
: ] I I o1 itop of sand 91.1 m
] 91.80 tip A #16943 91.5 m 320’ lead
END OF TEST HOLE top of bottom seal 1.5 m
total depth 91.8 m
JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
' LOGGED BY: Suncor  CHECKED BY:
19/06/95 PLATE: 50f5 HOLE NO: FL395005




TESTHOLE LOG

VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 16 JAN 95 - o
SAMPLE DATA , | oRLLTYPE:  Mud Rotary E 9 NOTES
HAMMER WEIGHT ka| @ | ELEV.GROUND (m): 330.66 5 g
RO HEIOHT > | CO-ORDINATES (m): N 6,316,900 E 474,900 | {3 &
@) | TP |~15m | No. ; DESCRIPTION OF MATERIALS _|&
E 0.40 ORGANICS 7 Installation 1D L97-P95-8-BA
s )
g SAND 7R
3 L fr':é’ezf;’:; 2 ZBorehole ID 19795006
s 1 | e
- stick-up 0.94 m
3 % / . 0.41 m steel
3 o1 300 ? %
~_—- TILL -sandy, silty, clayey % é
E e -trace gravel / 7
3 -] a0 oy
E g CLAY TILL 7R7;
s o 1
L 5.0 20
g A
: 2
3 : 6.00 % ?
: O SAND é f
-0 -silty, trace gravel % ?
e 1
E o . . / /
] 1
] o] )
E ey %
100 ] 1000 ? .
3 L] TILL % /cement - bentonite grout
F L—‘__ -sandy, silty, clayey /
_ Cmt -trace gravel v /
=01 11,60
3 -0 CLAY TILL
] —] %
g o] 12.80
E SHALE (Clearwater Fm.) /
1
é 1
£ 15.0 % %
3 %1 é
| 1
_ a1
: o
: Z7R%
: 1
E Y
Continued { JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor  CHECKED BY:
28/07/95| PLATE: 106 HOLENO: 19795006




TEST HOLE LOG
VERTICAL SCALE: icm = 1.0m | DATE DRILLED: 16 JAN 95 - -
SAMPLE DATA , |.DRLLTYPE:  Mud Rotary E @ NOTES
HAMMER WEIGHT kal 2 | ELEV. GROUND (m): 330.66 £ E
g’;‘oﬂ‘: HEIGHT i T g CO-ORDINATES (m): N 6,316,900 E 474,900 gg
) | P | 5m | . | DESCRIPTION OF MATERIALS _| &
h %
IR 1
SRt OIL SAND (McMurray Fm.) % %
N I e e 207
r el / /
3 S % %
5 i 20
3 i % é
g i v
i v
i 1
A R e A V)
g e Z%R%
- 25.0 ST /// ?
5 i 7
- ISR / /
1 ISR ? Z
5 B 2 )
T R e )
2 S % R%
: S ZR%
S A P / /
: ST 7%
2 e Z7R%
3 I ? ?
; o 1
o
| i /
3 e 207
| 1
- 35.0 S 7%
: B 7
tt ?
B 1
= ZR%
3 SR 7R
: S 7R7
i DR % ?
3 S ? %
s Z7R7
D ?
] n
S 0
Continued | JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGEDBY:  Suncor  CHECKED BY:
19/06/95| PLATE: 2016 HOLENO:  L9795006




TEST HOLE LOG

VERTICAL SCALE: 1cm = 1.0m

DATE DRILLED:

16 JAN 95 -

SAMPLE DATA

DRILL TYPE:

Mud Rotary

NOTES

HAMMER WEIGHT kg

DROP HEIGHT

ELEV. GROUND (m): 330.66

Depth
! (m) Type

CO-ORDINATES (m): N 6,316,900 E 474,900

DETAILS

Blows |Sample]
.15m | No.

DESCRIPTION OF MATERIALS

- 45.0

- 55.0

OEOOOOOOOOOOOOOOOOOEEEE.s rrezoneTer

A T R Y

NN

K]

water level 52.47 m

R Y
Y

|= KLOHN-CRIPPEN

Continued

28/07/95

JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology

LOCATION: Suncor, Alberta

LOGGED BY: Suncor  CHECKED BY:

PLATE: 3o0f6 HOLENO: L9795006




-
TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED:. 16 JAN 95 - o
SAMPLE DATA DRILLTYPE:  Mud Rotary B NOTES

HAMMER WEIGHT kg ELEV. GROUND (m): 330.66 5 E
e T CO-ORDINATES (m): N 6,316,900 E 474,900 | {3 !4

m) | T¥P® | “i5m | No. DESCRIPTION OF MATERIALS | &
: %
: 1
3 )
c Z /
: 1
: 2 7
: 7
| 1
| 1
1
- Z
E %R%
? 1
s 1
- 65.0 2
: a
z n
1
3 Z7R%
: ZR7
- 7 R%
: Z7R%
: %“R%
: A Ui
: 0
3 Z7R%
1 7R
E 700 -
~ 2" dia. sch. 40 PVC pipe
“ Stop of upper seal 72.9m
" bentonite chips
- 75.0
3 77.00 :: ftop of filter sand 76.6 m
SANDSTONE (McMurray Fmn.) : top of screen 77.2 m
g Basal Aquifer Iy
r

Continuec

19/06/95

JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology

LOCATION:  Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

PLATE: 40f6 HOLE NO:

L8795006




TEST HOLE LOG
VERTICAL SCALE: icm = 1.0m | DATEDRILLED: 16 JAN 95 - o
SAMPLE DATA DRILLTYPE:  Mud Rotary - g NOTES

HAMMER WEIGHT kg ELEV. GROUND (m): 330.66 5 <

DROP HEIGHT m CO-ORDINATES (m): N 6,316,900 E 474,900 | 1 W

Depth o | Blows[Sampl E

m) | YP® 1" 18m | No. DESCRIPTION OF MATERIALS
3 -+ * Isch. 40 screen 0.020 slots
22207t ip of screen 83.3 m
3 32qtop of bottom seal 83.6 m
- 85.0 '
3 86.00
] CLAY
-slickensided
E and SAND
E - quartzose
- 90.0
3 91.00
LIMESTONE (Waterway Fm.)
- 95.0
Continued | JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta
LOGGED BY: Suncor  CHECKED BY:
19/06/95| PLATE: 50186 HOLENO: 19795006




TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 16 JAN 95 - o
SAMPLE DATA , |.bRuTYPE:  Mud Rotary = g NOTES

HAMMER WEIGHT kal @ | ELEV.GROUND (m): 330.66 ] <

DROP HEIGHT m| = |50 ORDINATES (m): N 6,316,900 E 474,900 | b 4

Depth Type Blows |Samp! w =1

_(m) .15m | No. — DESCRIPTION OF MATERIALS | &

: I

»

3 I

- (-

g o

i I

3 L1

5 I

: |-

i ! o

3 L1 :

: L] S50
: [

- i

: I

_ 1

- 105.0 ]

: T

E [

- 1

§ I

3 T

3 1

- 1
- l
_E_ | | {
2 T
: "] 108.40

END OF TEST HOLE
JOBNO:  PA 2779.02.01
, PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
‘ LOGGED BY: CHECKED BY:
19/06/95 PLATE: 6016 HOLE NO:




TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0M | DATEDRILLED: 24 JAN 95 - o
SAMPLE DATA _, |.DRLLTYPE:  Mud Rotary E‘: 0 NOTES
HAMMER WEIGHT kgl & | ELEV. GROUND (m): 315.21 = E
DROP HEIGHT I ;E‘ g CO-ORDINATES (m): N 6,316,960 E 474,070 Q Ly
m) | VP |15 | No. DESCRIPTION OF MATERIALS | &
: CLAY TILL 7 ? Installation 1D L97-AP95-9-L
%
3 i} jorehole ID Le795001
é /%
7 |
""" - OIL SAND (McMurray Fm.) ‘ éé/
3 i : %%
E | %é 2
: o
5 7
- 5.0 %
o
.
; 7’7
] %
: S %
MR ?
o SO ON ///
...... ?
0 N N (e 777
3 SAEE ﬁ%
— 100 // cement - bentonite grout
B Z
it Z
— SR %/
S /
:_ 150 Z two lead cables
o /
i ;
: il o
; B o
: e 7
,,,,,, %
Continued | JOB NO: PA 2779.02.01
. PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor  CHECKED BY:
19/06/95| PLATE: 1 of 6 HOLENO:  L9795001




TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0m | DATE DRILLED: 24 JAN 95 - o
SAMPLE DATA _, |_DRILL TYPE: Mud Rotary E"j NOTES
HAMMER WEIGHT kgl 2 | ELEV. GROUND (m): 315.21 = E
g‘;‘gz HEIGHT o Sam;“ g CO-ORDINATES (m): N 6,316,960 E 474,070 g W
) | P [ Tim | No. | DESCRIPTION OF MATERIALS _| &
: T 777
i o
E I /%
: il é;?
3 i Y 7
i i o
...... %7
ol ///
I ééé
: S g%/
E 250 A 2%
; i o
N N N A [ eeE or 80
“ interburden ///
E | e ///
é ...... / /
: AN % 7
i ol Z
- S 2
3 IO /
3 ; 2
S z
i 7
: B 7
- 300 i
: B /
3 S Z
. /
20| a700
Oll. SAND (McMurray Frn.)
; o /
i Z
Continued | JOB NO: RPA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta

19/06/95

LOGGED BY: Sunecor CHECKED BY:

PLATE: 20f6 HOLENO:  L9795001




TEST HOLE LOG
VERTICAL SCALE: _1cm = 1.0m | DATE DRILLED: _ 24 JAN 95 - x
SAMPLE DATA , | DRLLTYPE:  Mud Rotary = NOTES
HAMMER WEIGHT kal @ | ELEV.GROUND (m): 315.21 £ :_c*:
DROPHEIGHT M| > | COORDINATES (m): N 6,316,960 E 474,070 | 1 id
) | P [Siem | Noo ] DESCRIPTION OF MATERIALS |2
o Z
3 i %
E i %% %
?Zé
3 i ///
i o
.
e o
...... %%%
P 77
S %%%
— 45.0 DDA //
of || )
PR %
: e /
H o
: Sy j 7z
g paiiil é//
A )
H %; .
i i
- 500 s Y
: N Z tip A water level 50.05 m
i )
i 2
:..— ;;;;;; /
3 STy é
i ¥ % ,
it /4 /tip B water level 54.58 m
- 55.0 ST %
i i
| |
et 7
s S 2
i ;
SEEEE Z
Continued | JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor  CHECKED BY:
19/06/95| PLATE: 3 0f6 HOLENO:  L9795001




TEST HOLE LOG
VERTICAL SCALE: _1CM = 1.0m | DATEDRILLED: . 24 JAN 85 - o
SAMPLE DATA DRILLTYPE:  Mud Rotary E « NOTES

HAMMER WEIGHT kq| ELEV. GROUND (m): 315.21 5 ’g

853: HEGH] o CO-ORDINATES (m): N 6,316,960 E 474,070 | i

| )| ™YP® | Tism | No. DESCRIPTION OF MATERIALS _|&

; .

; .
4%

| .

: %57

3 /%/

7

: 777

: o

3 7

: //

- 65.0 % 2

| .

: 7

- i ;/

3 AR ?

E ...... //

-E_ el %

= ] Z

- 23000 e 7 /

: e SANDSTONE (McMurray Fm.) ?

_ Basal Aquifer

ool |

| /

Continued | JOB NO: PA 2779.02.01

e

PROJECT:  Steepbank Hydrogeology

KLOHN-CRIPPEN LOCATION:  Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

19/06/95| PLATE: 40f 6 HOLENO:  L.9795001




TEST HOLE LOG

VERTICAL SCALE: 1em = 1.0m | DATEDRILLED: 24 JAN 95.

o
SAMPLE DATA _, |DRILLTYPE: Mud Rotary E @ NOTES
HAMMER WEIGHT kal 8 | ELEV.GROUND (m): 315.21 E :5_:‘
DROP HEIGHT M| £ | cooRDINATES (m): N 6,316,960 E 474,070 | [ W
Depth Type Blows |[Sample] ¢ I~
_(m) .15m | No, . DESCRIPTION OF MATERIALS | &

- 90.0

- 95,0

T RNy
AR

N T T it

.
R

top of seal 87.2m

88.40

LIMESTONE (Waterways Fm.)

bentonite chips

--|-*|top of sand 80.2 m
tip B #17506 90.6 m 300’ lead
top of upper seal 90.6 m

bentonite chips

Continued | JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology

KLOHN-CRIPPEN LOCATION: Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

19/06/95| PLATE: 5016 HOLENO:  L9795001




TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 24 JAN 95 - e
SAMPLE DATA _, | DRILL TYPE: Mud Rotary 5 g NOTES

HAMMER WEIGHT ka| @ | ELEV. GROUND (m): 315.21 5 «

DROP HEIGHT m| = - N

Dopth| 7. [ Blows [Sampie a CO-ORDINATES (m): N 6,316,960 E 474,070 H &

|_(m) yPe |78m | No, — DESCRIPTION OF MATERIALS 0.

g |

1

3 I

3 L1
E i
- {1
3 I
: T
g ] I I
3 I 2ioo-ilitop of sand 1026m
3 I ; [ tip A #16950 102.9 m 350' lead

C T 10000 kL
END OF TEST HOLE v -
JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
' LOGGED BY: Suncor  CHECKED BY:
19/06/95 PLATE: G of6 HOLE NO: L9795001




TEST HOLE LOG
VERTICAL SCALE: _1cm = 1.0m_| DATEDRILLED: 28 JAN 95 - o
SAMPLE DATA [ _ [DRLLTYPE  Mud Rotary £ NOTES
HAMMER WEIGHT kgl S | ELEV. GROUND (m): 345.07 5 :&_‘
DROP HEIGHT ___ 1 > | CO-ORDINATES (m): N 6,319,580 E 476,240 i
") | PR e | No. | DESCRIPTION OF MATERIALS | &
: ot Bod SAND and GRAVEL 7] V/JInstaliation ID FL1-P5-13-BA
; b )
g 38 v
2 Inf 3ok ) /jBorehole 1D FL195003
g b 0
3 3 il
; Lt 7%
é b v
3 bl & 3.00 / /
:— 1
: SHALE (Clearwater Fm.) % 2
0
y
: 1
F 7
- 5.0 '/ ?
: 1
| 1
3 1
| /
: Z7R%
] % R%
3 787
: 1
E % R%;
5_ 1
E 1
: n
1
%
_ 10.0 /cement - bentonite grout
%
7
v
;— 1
E )
- 15.0 ? ?
| 4
3 %
1
3 A
F %R%
707
ZR%
g 7
1
7
ZR%
n
Continued | JOB NO: PA 2779.02.01
PROJECT: Steephank Hydrogeology
|= KLOHN-CRIPPEN LOCATION:  Suncor, Alberta
LOGGED BY: Suncor CHECKED BY:
16/06/95 PLATE: 1o0f8 HOLE NO: FL195003




TEST HOLE LOG

VERTICAL SCALE: 1cm = 1.0m | DATE DRILLED. 28 JAN 95 - o
SAMPLE DATA , | DRLLTYPE:  Mud Rotary E ] NOTES
HAMMER WEIGHT ka| @ | ELEV. GROUND (m): 345.07 5 E
DAOP HEIGHT s % | CO-ORDINATES (m): N 6,319,580 E 476,240 | i} 1
) | P | Sem | No. DESCRIPTION OF MATERIALS |2
A 0
3 727
1
~ 1
: 1
a0
3 7 %
| 1
] % %
g 2
3 7R%
1
: 1
- 25.0 7 é
- 7
1
a
ZR7
: 1
C ? /
| /
: Z7R%
3 7%
1
] 2%
2
- 30.0 7
30.90

3 S OIL SANDS (McMurray Fm.)
* B 1

S // ;”
i 1
g BSE ZR7
3 H 7
: S ? ///
3 A ?
5 . 1
A o ?
3 S 787
: i 7%
- SRR / /

[ Q/// ;

S 77

Continued | JOB NO: PA 2779.02.01
PROJECT:  Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta
LOGGED BY: Suncor  CHECKED BY:
16/06/95| PLATE: 20f8 HOLE NO: FL195003




TEST HOLE LOG
VERTICAL SCALE: _1€Mm = 1.0m | DATE DRILLED: _ 28 JAN 95 - o
SAMPLE DATA , | .DRLLTYPE:  Mud Rotary E « NOTES
HAMMER WEIGHT kgl @ | ELEV. GROUND (m): 345.07 gg
DROP HEIGHT ___ - g CO-ORDINATES (m): N 6,319,580 E 476,240 g}g
| )| P | Siem | No. | DESCRIPTION OF MATERIALS _| &
] ST %
: EEEE é 2
3 S A
S I D R S / /
IO / /
IDDE 4 /
s Z %
...... 1
i 0
e 1
ST / /
SRR / /
...... 2R%
IDDOEA / /
DR / /
; e 1
- 45.0 ST 7 %
‘ i x
...... ZR%7
S 7 R%
...... ZR%
I % ?
M / /
S v v
i r
IS / /
IR / /
...... / /
i 1
a1
/
SEEas /
IR /
i 1
S 7%
SEEEE 277
F [ DA / /
E 50 S N SR 7R7
E > ST / %
Ll ? ?
DR /
e 0
PR / /
SR )
M / /
e 1
. 1
S )
S EEEE %
S 787
DD // /A

Continued | JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology
|: KLOHN-CRIPPEN LOCATION: Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

16/06/95| PLATE: 3 o0f 8 HOLENO:  FL195003




TEST HOLE LOG

VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 28 JAN 95 -

i
SAMPLE DATA _, | DRLLTYPE:  Mud Rotary E ® NOTES
HAMMER WEIGHT kgl 2 | ELEV. GROUND (m): 345.07 = E
DROP HEIGHT _______m > | CO-ORDINATES (m): N 6,319,580 E 476,240 NET
) | e | e ] DESCRIPTION OF MATERIALS _| &
1
O I I PO / /
s i 1
: S 7R%
3 R 787
S N R B S A
el ? %/
; i 0
3 A .
3 SRS 77
0 I A I 1
SEH / /
E o )
: SEEE: % /
é S 1
- 65.0 A % 7
: Sk ? /%
; e v
. A 707
3 i 7R
3 e 7R%
o il 787
- S Z%R%
i / /
E e 7
] 1
3 AR ? ?
g SO )
i a
IR %
| %
St /
: S r
—~ 750¢( | 1 Lo /
: i 2 7
3 e ? 2 '
§ i n
: B 0
o 77
: e % ?
3 2 0
S N
o 1
i 1
Continued | JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology

KLOHN-CRIPPEN

16/06/95

LOCATION: Suncor, Alberta

LOGGED BY:

Suncor

CHECKED BY:

PLATE:

dof8

HOLE NO:

FL195003




TEST HOLE LOG

VERTICAL SCALE: fem = 1.0m | pATEDRILLED: 28 JAN 95 -

SAMPLE DATA | _, | DRiLTYPE:  Mud Rotary a NOTES
HAMMER WEIGHT ka|] & | ELEV. GROUND (m): 345.07 E
DROP HEIGHT m| % | coORDINATES (m): N 6,319,580 E 476,240 e
Depth Type Blows [Sample| ¢
| (m) A5m | No. | DESCRIPTION OF MATERIALS

T T T T T T H T ] R Hh iR prezoMeter
e

: ..... 9480

Basal Aquifer

,,,,,,

- 95.0 RN SANDSTONE (McMurray Fm.)

2" dia. sch. 40 PVC pipe

Mt
RIHITIITTIR

top of upper seal 96.0 m

N: KLOHN-CRIPPEN

Continued

16/06/95

JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology

LOCATION: Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

PLATE: 5o0f8 HOLE NO: FL195003




TEST HOLE LoG

VERTICAL SCALE: 1em = 1.0M | DATEDRILLED: 28 JAN 95 -

SAMPLE DATA

HAMMER WEIGHT

DROP HEIGHT

Depth Blows
(m) | 'YP® |~ i5m

DRILLTYPE: ~ Mud Rotary

ELEV. GROUND (m): 345.07

CO-ORDINATES (m): N 6,319,580 E 476,240
DESCRIPTION OF MATERIALS

NOTES

X PIEZOMETER
DETAILS

105.0

110.0

115.0

R L L A R A A LS RS LA LR R L LRl LR L AR NS LA AN n s AN RS RS a R LSRR e e R tanananar)

TYTTY

bentonite chips

0070 4 0 878 40
detalele! %!
QXXX

Z3
o
ores

LTS
KA
Sedetetereds

RS
R
Sedetetetels!

deretetnle!

2°0:9°0:0°0.0°0°0"0"
0

9.0
300

Sogroee!

MK RY
QO

u0ata8.0u %0 88,0, 0.0.9.,
=2

ool

5
>

..

o
ORI AR

TRIKTS

..
0.: o
RR FIRI LRI IR I R
> S0 00 000000000008 000
R R RRIBOREATRK

-+ Jtop of filter sand 110.3 m

- *Jtop of screen 111.8 m

sch. 40 screen 0.020 slots

.2 qtip of screen 114.9m
top of bottom seal 1153 m

Continued | JOB NO: PA 2779.02.01

PROJECT:  Steepbank Hydrogeology

LOCATION: Suncor, Alberta

KLOHN-CRIPPEN

LOGGED BY: Suncor  CHECKED BY:

16/06/95| PLATE: 60f 8 HOLE NO:

FL195003




TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0m | DATE DRiLLED: 28 JAN 95 - o
- i [
SAMPLE DATA DRILLTYPE: __Mud Rotary =9 NOTES
HAMMER WEIGHT kg ELEV. GROUND (m): 345.07 5 E
DROP HEIGHT m i N
Dopth 700 Sampiel CO-ORDINATES (m): N 6,319,580 E 476,240 w o
| (m) | P No. DESCRIPTION OF MATERIALS | &
- 125.4
3 128.30
: LIMESTONE (Waterways Fm.)
- 130.0
- 135.0
Continued | JOB NO: PA 2779.02.01
, PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta
LOGGEDBY:  Suncor CHECKED BY:
16/06/95 PLATE: 7of 8 HOLE NO:




TEST HOLE LOG

VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 28 JAN 95 - o
SAMPLE DATA | _, [ DRLLTYPE:  Mud Rotary B9 NOTES
HAMMER WEIGHT ka| & | ELEV.GROUND (m): 345.07 £ g
DROP HEIGHT m| = | COORDINATES (m): N 6,319,580 E 476,240 | b} i
Depth Type | Blows Sampl ) b=
(m) | 'YP® "15m | No. — DESCRIPTION OF MATERIALS | o
; I l T
2 -
- | X
: - 2
» [ RN
3 1 s
o { 95
E I : | %
3 T 143.30 total depth 143 m
END OF TEST HOLE
JOBNO PA 2779.02.01
PROJECT:  Steepbank rydrogeoiogy
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor  CHECKED BY:
16/06/95 PLATE: 8 of 8 HOLE NO:



TEST HOLE LOG
VERTICAL SCALE: _1cm = 1.0m | DATE DRILLED: 27 JAN 95 - o
SAMPLE DATA _, | DRILLTYPE: Mud Rotary E ® NOTES
HAMMER WEIGHT ka| & | ELEV. GROUND (m): 337.22 5 E
‘[3)33: HEIGHT Sam;; g CO-ORDINATES (m): N 6,318,680 E 475,510 "_q: Ll
m | ™P° | ~15m | No. — DESCRIPTION OF MATERIALS o
i 5T CLAY TILL %% i y
—— A ] 6 / /ﬂnstallat:on ID L97-AP95-14-L
' par /ZZBorehole ID L9795022
3 GRAVEL %% 7
s -clay lenses 2%%
-angular to sub-rounded éé /
o
_ %%%
: o
f— o
3 $4 _ 4.50 % % 7
_ 50 4.5 - 19.7 m not logged ;/
; % %
] é/ %
] ?/ %
; )
.
.
_ 10.0 % / cement - bentonite grout
o
3 /
_ 15.0 two lead cables
o
" /
19.70 A
Continued | JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
|: KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor  CHECKED BY:
19/06/95| PLATE: 1016 HOLENO:  L9795022




TEST HOLE LOG
VERTICAL SCALE: . 1cm = 1.0m | DATEDRILLED: 27 JAN 95 - o
SAMPLE DATA _, |DRLLTYPE:  Mud Rotary E ® NOTES

HAMMER WEIGHT ka| § | ELEV. GROUND (m): 337.22 5a
DROP HEIGHT __ M = | GOORDINATES (m): N 6,318,680 E 475,510 AR

(nﬁ) Type | =sm No’.) DESCRIPTION OF MATERIALS 0.
3 SHALE (Clearwater Fm.) % 7
.
.
: ALe 77
g OIL SAND (McMurray Fm.) Zﬁé
: 2%%
- %2%%
: B
z %%
)
| .
- 25.0 2%
: o
3 %47
3 Z

/

: 7
- 7
5 /
: 7
3 7
| 4
3 Z
' %
- 300 7
] 32.50 ¥ tip A water level 32.23 m
3 Interburden
.
'— 35.0 T / tip B water level 35.00 m
: 7

Continued | JOB NO: PA 2779.02.01

PROJECT:  Steepbank Hydrogeology

KLOHN-CRIPPEN LOCATION: - Suncor, Alberta

LOGGED BY: Suncor  CHECKED BY:

19/06/95| PLATE: 20186 HOLENO:  L9795022




N: KLOHN-CRIPPEN

TEST HOLE LOG
VERTICAL SCALE: fcm = 1.0m DATE DRILLED: 27 JAN 95 - o
SAMPLE DATA | |, |omuLTvee:  Mud Rotary B9 NOTES

HAMMER WEIGHT kgl & | ELEV. GROUND (m): 337.22 5 E

g’:g';’ HEIGHT ___ Sam:l“ g CO-ORDINATES (m): N 6,318,680 E 475,510 ,.LN”_. L
| (m) | ™P° | "q5m | MNo. | DESCRIPTION OF MATERIALS | &

: SRR %Y
g o
i A
: s %
-:_ ...... ///
.
: /é%
o
/g
- 45.0 % %
Z
o
E //////
b ///
7
g %
- 77
] 7
i %7
E R %%
500 s 7
: i 27
o )
1 S /
S /'
...... 54.60 /
£ 55.0 OIL SAND (McMurray Fm.) %
i o
e b
3 i %
G o
S .

e %%%
Continued | JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology

LOCATION: Suncor, Alberta

LOGGED BY:

Suncor CHECKED BY:

PLATE:

19/06/95

3o0f6 HOLE NO:

L9795022




-

TEST HOLE LOG
VERTICAL SCALE: 1{cm = 1.0m | pATEDRILLED: 27 JAN 95 - o2
SAMPLE DATA _, |_pRILL TYPE: Mud Rotary E @ NOTES
HAMMER WEIGHT kg % ELEV. GROUND (m): 337.22 E g
DROP HEIGHT M > | cO.ORDINATES (m): N 6,318,680 E 475,510 | L W
Depth[ 1, | Blows[Sampiel = e
{m) .15m | No. DESCRIPTION OF MATERIALS o

F 60.50 2%
_ Interburden éé’/
: o
5 o
| o
3 )
i 2%
: 7277
- 7
: 2%%
: )
g 2%
3 %97
| )
éwn %/é
- ; /
3 66.20 7 ¢/
%%
OIL SAND (McMurray Fm.) % 2
3 e ? 2
St 2%
] it 7%
g S é/
- B 7
.
5" é
/
_ ST 227,
3 /
/
/
Continued | JOB NO: PA 2779.02.01
hn o~ PROJECT:  Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
: LOGGED BY: Suncor CHECKED BY:
PLATE: 4 0f 6 HOLENO:  L9795022

19/06/95




TEST HOLE LOG

VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 27 JAN 95 -

2
SAMPLE DATA | , |DRLLTYPE: _ Mud Rotary Ea NOTES
HAMMER WEIGHT ka| S | ELEV.GROUND (m): 337.22 5 <
DROP HEIGHT m| £ | CO-ORDINATES (m): N 6,318,680 E 475,510 | L E
Depth Type _Blows [Sample; -
(m) 15m | No. DESCRIPTION OF MATERIALS | &

DA

- 90.0

: i %7
it )

3 S 7
e 3
H Y
: e o
3 s /%/
0 N N B EES R ///
S N N R IR ///
i S /é/
E S 7277
: S é%%
E ‘:-'oo 84.60 /%%

- 85.0 anil SANDSTONE (McMurray Fm.) //
F Basal Aquifer Z?/
3 S f%
: e /é/
2 N D ¢//
E_ IR /5?
é ) a7 5/5
3 LIMESTONE (Waterways Fm.) % //

: 727

%7

-
//
7

Mk

e NN

N

top of seal 93.5 m

- 95.0

bentonite chips

1 I “|top of sand 97.6 m
L dtip B #17506 98.2 m 300' lead
top of upper seal 98.6 m

Continued | JOBNO:  PA 2779.02.01

PROJECT: Steepbank Hydrogeology
N: KLOHN-CRIPPEN LOCATION: Suncor, Alberta

LOGGED BY: Suncor  CHECKED BY:

19/06/95| PLATE: 5 of 6 HOLENO:  L9795022




TEST HOLE LOG
VERTICAL SCALE: 1em = 1.0m | DATE DRILLED: 27 JAN €5 .- o
SAMPLE DATA _, |.DRLLTYPE:  Mud Rotary E ® NOTES

HAMMER WEIGHT kai & | ELEV. GROUND (m): 337.22 = g

DROP HEIGHT m| = . N g

Dopth] 1yp, | EI0WS [Sampie % | -COORDINATES (m): N 6,318,680 E 475,510 |l |

| (m) y 15m | No. — DESCRIPTION OF MATERIALS 8.

1

" I ! 3

3 I 3
: Ll B
g - B
2 [ R
[ ! [ RsBbentonite chips
: 1
3 [ 2o
3 1 £
E [ Q%
: 1 33
: I %
3 | I 3
g - 5
I .2:-:{|ltop of sand 104.6 m
- 105.0 Lo tip A #16950 105.0 m 350' lead

11 10570 top of bottorn seal 105.0 m
END OF TEST HOLE total depth 105.7 m
JOB NO: PA 2779.02.01
B~ PROJECT:  Steepbank Hydrogesclogy
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor  CHECKED BY:
19/06/95| PLATE: 6 of 6 HOLENO:  L9795022




TEST HOLE LOG

VERTICAL SCALE: fem = 1.0m | DATEDRILLED: 28 JAN 95 -

[+
SAMPLE DATA _, LDRLLTYPE:  Mud Rotary E « NOTES
HAMMER WEIGHT ka| @ [ ELEV.GROUND (m): 343.23 5 g
DROP HEIGHT m| = | cO.ORDINATES (m): N 6,318,300 E 476,040 | bj W
Depth| pe Blows [Sample; b
_(m) yPe 1"15m | No. DESCRIPTION OF MATERIALS | &

030 ORGANICS

SAND
-clayey, gravelly

Installation D 1.97-AP95-15-L

Borehole D L9795024

SORARIERN S

RLIUAD R IR O DO
NN

2.70

1
}
|

!
AT TR

CLAY TILL
-some gravel

-grey

HHENH]
AHHHA

UMM

[
o
=)

T
l
I

T
|
I

q
|

IHPHHPHHEHNE

Fld 1 !ll l

AHAANNR NN
MRS MR .-_-S.

|
L

{
3
o

o

I

cement - bentonite grout

N
,I

T
|
|

o
|

I
|
|

1141

':f’}l

|
M

Tt
i
I

iy

T T
[
l I!II
Lty

A
1
11

T
l
I

— 15.0 one lead cable

T, T T
‘HHK
HFN
!llltll

16.50
SHALE (Clearwater Fm.)

i
aOaO,OyOO,O,e,,,,sTsTsTsTysyTyTTyTy:r s

N

Continued | JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology
N: KLOHN-CRIPPEN LOCATION: Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

19/06/95| PLATE: 10f5 HOLENO:  L9795024




TEST HOLE LOG

19/06/95

VERTICAL SCALE: fcm = 1.0m | DATE DRILLED: 28 JAN 95 - o
SAMPLE DATA , LDRLLTYPE:  Mud Rotary E @ NOTES
HAMMER WEIGHT kg| & | ELEV. GROUND (m): 343.23 5 g
o | SRt
.
|
%
/é
%
. %5
E 25.0 Z/
§§§f§ IL. SAND (McMurray Fmn.) Zggé/
. |
I %
Z
|
%
.
%
Z
5
|
o %
"""" Continued | JOB NO: PA 2779.02.01
= , PROJECT:  Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

PLATE: 20f5 HOLE NO:

19795024




TEST HOLE LOG

VERTICAL SCALE: 1em = 1.0m | DATEDRILLED: 28 JAN 95 -

SAMPLE DATA o DRILLTYPE:  Mud Rotary E g NOTES
o P © | istenon S ercAAs |
| /;

-
e .
Interburden / 7
%z
i 0
o e _
%
i é%
:
o /
|
/
/
.
i /
Al /

Continued | JOB NO: PA 2779.02.01

LOGGED BY: Suncor CHECKED BY:

PROJECT: Steepbank Hydrogeology
N: KLOHN-CRIPPEN LOCATION: Suncor, Alberta

19/06/95| PLATE: 3 of &6 HOLENO: 19795024




TEST HOLE LOG

VERTICAL scaLE: 1cm = 1.0m

DATE DRILLED: 28 JAN 95 -

i—— o0l 1L

[
SAMPLE DATA _, |DRLLTYPE.  Mud Rotary % ® NOTES
HAMMER WEIGHT kg % ELEV. GROUND (m): 343.23 5 E
DROP HEIGHT M 5 | CO-ORDINATES (m): N 6,318,300 E 476,040 | I
Depth Blows [Sample] - — 2 =
R DESCRIPTION OF MATERIALS _| &

| /é

: e Z

A /

Ll %

calil %

...... 7

Ll /

DO /

...... 7

il %

IR /

...... 7

IOORE /

IDDRRE %

; IR %

- 650 i é

| é

é

é

Mlblblb. ; ‘3 DS LI Ihioni,k

NIRRT

N\

LLMMMIIMIaes

19/06/95

3 750 S 75 00
C : L1
s I LIMESTONE (Waterways Fm.)
1
f : I
| Z
[ ; I
I T ! top of upper seal 77.0 m
L1
f
1
I
1
|
I T L bentonite chips
1
|
Continued | JOB NO: PA 2779.02.01
— : PROJECT.  Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta

LOGGED BY: Suncor  CHECKED BY:

PLATE: 4of§ HOLENO:  L.9795024




TEST HOLE LOG
VERTICAL SCALE; fcm = 1.0m | DATEDRILLED: 28 JAN 95 - o
SAMPLE DATA , |DRLLTYPE: _ Mud Rotary E v NOTES
HAMMER WEIGHT kal 8 | ELEV.GROUND (m): 343.23 5 E
DROP HEIGHT m| £ | cOORDINATES (m): N 6,318,300 E 476,040 | b W
Depth| . Blows [Sample], = e
| (m) YP® 1715m | No. — DESCRIPTION OF MATERIALS o.
F l
3 .1
E I
: 1
3 i
3 | I 1
_ 11 sii0:1]|top of sand 81.8 m
3 I 2l tip A #18894 825 m
I [ I AP of bottom seal 82.5m
g l T l . :u@ .
: 1 3R
3 l POSRAND
':— ] ] Seed0te%e%
: l : .II X
g — SR
- 850 - R
g -
F [
= .1
3 I
1
i I
- 1
d I
i 1
E |
- 1
I
1
E I
3 1
g I
1
I
- 90.0 I 1 I
1
g T
- 1
F T [ I 91.50
END OF TEST HOLE
total depth 92.0 m
JOB NC: PA 2779.02.01
. PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor CHECKED BY:
19/06/95| PLATE: 50f5 HOLENO:  L9795024




TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 25 JAN 95 - o
SAMPLE DATA | |, | oRuLTvee:  Mud Rotary B a NOTES
HAMMER WEIGHT k § ELEV. GROUND (m): 369.21 5 g
B e[S © | e N estnte e / |
/ élnstallatoon ID L19-AP95-16-Km
' %?B&ehole ID 11995003
i %
%2
/z
%4
%/
|
%
.
/
— 10.0 jcement - bentonite grout
/
~ 18.0 / one lead cable
/
|
_
/
z
Continued | JOB NO: PA 2779.02.01
B PROJECT:  Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION: Suncor, Alberta
LOGGED BY: Suncor  CHECKED BY:
19/06/95| PLATE: 1 0f8 HOLENO:  L1995003




[ TEST HOLE LOG
VERTICAL SCALE: {cm = 1.0m_| DATEDRILLED: 25 JAN 95 - o .
SAMPLE DATA | _, | DRLLTYPe:  Mud Rotary £ NOTES

HAMMER WEIGHT kg é ELEV. GROUND (m): 369.21 § g
CiEee sl
7
7
|
_

é . 25 850 %
SHALE (Clearwater Fm.) %/
//

/

_
.

%
.
00 0
?/
//
|

g

é

/

%/

N: KLOHN-CRIPPEN

Continued

19/06/95

JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology

LOCATION: Suncor, Alberta

LOGGED BY: Suncor CHECKED BY;

PLATE: 20f8 HOLE NO:

L1995003




KLOHN-CRIPPEN

19/06/95

TEST HOLE LOG
VERTICAL SCALE: 1em = 1.0m | DATEDRILLED; 25 JAN 95 - o
SAMPLE DATA | , | DRLLTYPE  Mud Rotary =9 NOTES
HAMMER WEIGHT kg % ELEV. GROUND (m): 369.21 § g
i |
%i
.
%
%;
| %é
- 45.0 / 7
%
/%
/ 2
%
/;
~ 50.0 %
_ 50.90 /
OIL SAND (McMurray Fm.)
—~ 55.0 %g%?g ////
/
%
’’’’’ Continued | JOB NO: PA 2779.02.01
pROJECT:  Steepbank Hydrogeology

LOCATION: Suncor, Alberta

LOGGED BY: Sungor  CHECKED BY:

PLATE: 3 of8 HOLE NO:

L1995003




e

- 70.0

- 75.0

1K

MAAIIIIILINIH.IDHIIINIIOIO|III:IHN;;h h ey

L

NN

N

N

RN

TEST HOLE LOG
VERTICAL SCALE: fcm = 1.0m | pATE DRILLED: 25 JAN 95 - [+ ,
SAMPLE DATA , | .oRuLTYPE:  Mud Rotary E 9 NOTES
HAMMER WEIGHT kal @ | ELEV.GROUND (m): 369.21 5
DROP HEIGHT M 5 | CO-ORDINATES (m): N 6,309,200 E 481,200 | L i
Depth[ 1, o [ Blows[Sample ¢ ==
| m) o | No | DESCRIPTION OF MATERIALS
- 65.0 SIEs

Continued

|= KLOHN-CRIPPEN

19/06/95

JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology

LOCATION: Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

PLATE: 40f8

HOLE NO:

1.1995003




TEST HOLE LOG
VERTICAL SCALE: _1cm = 1.0m | DATEDRILLED: 25 JAN 95 - o
SAMPLE DATA _, |DRILL TYPE: Mud Rotary E 0 NOTES
HAMMER WEIGHT kg % ELEV. GROUND (m): 369.21 §E
D:*) oo [EEE T B ESORIPTION OF MATERIALS. f
/é
it .
%
B 7
| _
e / /
A % 7
i /ﬁ
. .
;
e o
] i O
900 ,,,,,,
%
_
/
|
O
B é
Continued | JOB NO: PA 2779.02.01
rroJECT:  Btegpbank Hydrogesiogy
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta
' LOGGED BY: Suncor CHECKED BY:
19/06/95| PLATE: 50f8 HOLENO:  L1995003




TEST HOLE LOG

VERTICAL SCALE: fem = 1.0M | DATEDRILLED: 25 JAN 95 -

14
SAMPLE DATA | _, | DRLLTYPE:  Mud Rotary k9 NOTES
HAMMER WEIGHT ka| 2 | ELEV.GROUND (m): 369.21 5c
DROP HEIGHT m| £ | co.ORDINATES (m): N 6,309,200 E 481,200 | L i
Depth| . o [ Blows[Samplel 2 =
) e i DESCRIPTION OF MATERIALS | &

- 105.0

- 110.0

- 1150

......

......

R T R RN

N

NIHl] I ]RmhH

N

AN

Z

Continued

|= KLOHN-CRIPPEN

19/06/95

o
JOB NO: PA 2779.02.01

PROJECT: Steepbank Hydrogeology

LOCATION: Suncor, Alberta

LOGGED BY: Suncor CHECKED BY:

PLATE: 60f8 HOLE NO:

L.1995003




TEST HOLE LOG

VERTICAL SCALE: fcm = 1.0m

DATE DRILLED: 25 JAN 95 -

NOTES

PIEZOMETER
DETAILS

R L IR

top of upper seal 123.0 m

000
oTepel
o4

X

3,

TR IR,

bentonite chips

0RRIEL
190%a% % %%

070%0%% %%

-itop of sand 127.8 m
“ltip A #18888 128.5m

top of bottom seal 128.5 m

SAMPLE DATA DRILL TYPE: Mud Rotary

HAMMER WEIGHT ka ELEV. GROUND (m): 369.21

DROP HEIGHT m CO-ORDINATES (m): N 6,309,200 E 481,200

Depth Type Blows [Sample{

| (m) 15m | No. DESCRIPTION OF MATERIALS
— 125.0
0.5 m induration
3 1iiiii] 127.20
: : SANDSTONE (McMurray Fm.)
9 Basal Aquifer
- 130.G
— 135.0
- 138.20

OIL SAND (McMurray Fm.)

Continued

KLOHN-CRIPPEN

19/06/95

JOB NO: PA 2779.02.01

Stespbank Hydrogeociogy

EYENFN A6 A
Lol p AW ¥ 1 =4 W) I

LOCATION: Suncor, Alberta

LOGGED 8Y: Suncor  CHECKED BY:

PLATE: 7 of8 HOLENO: L1995003




TEST HOLE LOG
VERTICAL SCALE: 1cm = 1.0m | DATEDRILLED: 25 JAN 95 - o
SAMPLE DATA DRILL TYPE: Mud Rotary E _“j NOTES
H:ggiggs;em kmg ELEV. GROUND (m): 369.21 é g
gepm oo [BEEE ST CO-ORDINATES (m): N 6,309,200 E 481,200 | i |4
_(m) .15m | No. DESCRIPTION OF MATERIALS 0.
;20000 14280 s
7 : ; LIMESTONE (Waterways Fm.) S
3 - e
a= -
— 1454 L1 :
g ]
3 ]
1
E -
g [T 147.50
END OF TEST HOLE total depth 147.5 m
JOB NO: PA 2779.02.01
PROJECT: Steepbank Hydrogeology
KLOHN-CRIPPEN LOCATION:  Suncor, Alberta
LOGGED BY: Suncor CHECKED BY:
19/06/95| PLATE: 8of8 HOLENO:  L.1995003




SHEET 1 OF 4

KLOHN-CRIPPEN GEOLOGIC LOG OF DRILL HOLE NO.: FLi1BRDG2
CLIENT: ___Suncor Inc. Oil Sands Group JOB NO.: PA2780
PROJECT: Athabasca Bridge ' DATE HOLE STARTED: 14/02/95 _ FINISHED: 14/02/95
LOCATION: east side, north DATUM:
DIRECTION AZIMUTH:  e=~e= DIP (from horiz): 90 ELEV. COLLAR: 242.26 m
CO-ORDINATES: E 472,505.00 m N 6,317,955.00 m ELEV. TOP OF ROCK: 238.3m
TOTAL DEPTH OF HOLE: 39.85 m ELEV. BOTTOM OF HOLE: 202.61 m
MANUFACTURER'S DRILL DESIGNATION: _Failing 1500 DRILLING METHOD SOIL: wet rotary ROCK: wet rotary
DRILLING CONTRACTOR: _Elgin Exploration Lid. FLUID: water CASED TO:
LOGGED BY: JGM DATE: March 1995 ANGLE OF DISCON.: FROM CORE Ax1S [ ] TRUEDIP [X]
' DIE(EJ('%_I:J,T- PT. RECOVERY
>- | . LOAD :
E $ = DATA TEST . DATA
Q> s
) M - HH SEE | » ’
T B LITHOLOGIC = 2 8 8| BoTTOM W Ue CORE R.0.D. I
l [
H 0 £o |E D ¢ |OFFORM| & o | RECOVERY
m | L DESCRIPTION 20 |= § 5| Fom % %
=a I O O CODES I
gy | VYV [DPANGLE
DO
o o] o] 30 60 25 50 75 25 50 75 -
— 4 /]/I 3.96 LIMESTONE (DEVONIAN BEDROCK) e RN R B 1)
- ATA -very weak, some clay, highly disturbed, b EI
3 | poor recovery 4
— A’ ot
1 47 ]
X A7A ]
s q N
— 5 (A4 7 19 ) ‘j
. /I/I/I/ 4.40-6.10 m- lost core .
i i ]
[~ A4 -1 .
i i ] j
. A4 ]
:_“ 6 /r _-: .
- /r//{/r 6.10-6.27 m- gravel sizes, some clay 7 . .
i /f/r/f 6.27-6.52 m- weak, grey . T w=5% /
- T /[’/ 6.52-7.13 m- trace clay, weathered - 19P —3
[ 4 ]
L A4 - .
s -] w=3%
- T 7.13-8.05 m- clayey, extremely weak, - FEI
[ Py weathered, medium plasticity, gravel sized ]
T 4 harder pieces, core relatively unfractured, . i
- XXX modeirately close spaced discontinuities ] 949
s roX Gradation analysis result: . ~ j
B 7.95-8.05 m: 63% gravel, 17% sand, 13% ] oo
! 4 silt, 7% clay . w = 10%
L pd Y,}’ 4
= ) 4 8.05-9.15 m- lost core ] -j
[ a4 ]
Y.
Y -
— 9 Y Y -]
}//yy -extremely weak layers with stronger b !
%4 limestone layers interbedded, slightly - J
[~ | 4 weathered, slight bitumen staining, harder 7} -
w=6%
- l/yl/ layers are 5 to 40 mm thick, clayey layers -
! (% are thinner, fissured N
-~ 10 YV 7V ] W‘j
} pad i .
|44 N
74 i w=6%
- | VV -
— 11 U7V - w=9% _
él/ :
77 §
- 44 . VA 2 3
e 11.30-12.20 m- lost core i
A

DISCONTINUITY CODES:  B: BEDDING  D: DRILL BRK F: FAULT G: GNEISS'TY J: JOINT M: SCHIST'TY  §: SHEAR T: TENSIONCF\KI
FRACTURED CORE  UNCONF. COMP. STRENGTH -  X: CROSS BEDDING  P: PARALLEL BEDDINC

05705/



* SHEET 2 OF 4

KLOHN-CRIPPEN GEOLOGIC LOG OF DRILL HOLE NO.: FL1BRDG2
DISCONT- LSL.DF‘ RECOVERY
D S o DATA
P | M ==
N s . SEE |a@ v
T B LITHOLOGIC Z |12 9gg|sortom | E | U CORE R.Q.D.
(H) E %3 € Qo OFFZORM 5 & |(pa) RECOVERY
m DESCRIPTION >Qax R % %
: EE T © O copes
S z Z z DIP ANGLE
- continued see previous page | e 30 60 25 50 _75 . 25 50 75
i FAZA 12.20 ] E T S E
- I T L - 12.20-12.28 m- medium strong, white . 7P ]
[ T T 12.28-12.36 m- extremely weak clay layer - , | w=5% i # _‘
X | 12.36-12.75 m- medium strong, slightly 3 ¥ ]
- T | I weathered, white . 3
-~ 13 [T 1 - -
8 I ] ]
s I l 1 b 3
- T 1 .: ]
- ] 12.75-15.25 m- lost core ] 1
. | : I 1 / 18 4 ]
14 [T — ]
- - % ]
- 1 - ]
[ I ] ]
[ I : ] i ]
15 [ —: =
. L l I -strong, slightly weathered, whitesh, close 7 ) T 3
- [T 1562 SPaced discontinuities . 87P i -
- -weak, very close spaced discontinuities, ' / ]
i Aﬁ grey, trace clay ] w=5% ]
— 16 pZ 15.91-16.73 m- extremely weak, gravel sized ’_ -]
i /1/1 harder pieces in medium plasticity clay, . .
[ il wet, nonhomogeneous : w=15% ]
- x Gradation analysis result: ; LL=359 ]
- A4 16.24-16.35 m: 59% gravel, 9% sand, 19% . PL=17% 4
: £4Z silt, 13% clay 7 20 |
! A7 ] > ]
r /{/f/r/ 16.73-18.30 m- lost core . .
o A 7 =
~ 77 8%/ ]
r i s n
— 18 15994 =+ —
[ ,r/r ¥ I_ N
2 T ,(/ -very weak to weak, fresh, grey gravel sizes 7 B
C oy, to 150 mm intermixed with 20% clay, R w=12% p
- XXX/ extremely weak, medium piasticity, wet, 3 F=250kRa ;
3 19 XX olive grey, very close spaced irregular 1 / L b
- X fractures ] ]
i 9 XX . w=10% .
. //}/ Y - LL = 390 :
. s 7 : PL=19% / -1
. pd . w=4% .
i TV .- ° J1 N
—— 20 — po—
! /,}//Y,]//' ] ]
| vV - -
- 74 J g
[ )/yy 20.00-21.35 m- lost core : / ]
s % 3 ]
— 21 yJ/ = "5 / ]
! yyy 3 ]
a PV -extremely weak, 70% gravel sized harder ~ ]
! VA4 pieces, 30% clay, stiff, medium plasticity, ] f i
[ i y}/ saturated, interbedded 2 / L ]
[ AV X 7 w=11% B
DISCONTINUITY CODES: B: BEDDING D: DRILL BRK F: FAULT G: GNEISS'TY J: JOINT M: SCHIST'TY S: SHEAR T: TENSION CRK
FRACTURED CORE ~ UNCONF. COMP. STRENGTH - X: CROSS BEDDING P: PARALLEL BEDDING

05,/05/95



SHEET 3 OF 4

KLOHN-CRIPPEN . GEOLOGIC LOG OF DRILL HOLE NO.: FL1BRDG?2
- DISCONT- PT. RECOVERY
D| S > INUITY LOAD DATA
b= DATA TEST
E | Y TR
P M — 'J t_‘ SEE o W
T B LITHOLOGIC =z (R 9 o|sotom Wi U CORE RQ.D.
&G 3w
H 0 o | X D »|OFFORM| & W RECOVERY
(m | L DESCRIPTION =5 |88 2| ror |07 [P T %
Ea L O O CODES
g zggommme
S - continued see previous page _| o vod o= 30 60 _25 50 75 5 50 75
3 4 2l I —
3 gl ] w=16% 5 [ :
a /]/' -very close spaced discontinuities ] ) i
G54 22.78-22.90 m- clay is brownish grey 1 ‘ = j
L A7/ ) o A v )y
23 (74 - R S -
s a4c ] o
! AL ] = o
8 .04 b w=13% L
- AT - LL=28% e ._j
! A 7 PL=14% . :
i S04, 23.31-24.40 m- lost core . s
— 24 (14 , ] : -
. 2 24.40-24.46 m- vertical half of core is grey, 1 EH S g
i ‘T4 o446 medium plasticity, clay ] S SEE
g ’ l ' -medium strong, very light brown p B
. [T 2487 ] St g
— 25 P54 = w=5%| 34p |::if _j
) 7 ] SEoa 3|
a ;I /]/ 24.87-25.90 m- lost core . f
i A N
’ /1/1/1 5 T}
;—- 26 A/T/f -some clay with harder limestone pieces, - i —
! A7 extrernely weak :// N
- 4 26.40-26.54 m- gradation analysis result: i 2
424 . / )
= T 26.65 56% gravel, 26% sand, 10% silt, 8% clay — w=12%
L1 -strong, very light brown, moderately close 2 ' o 30 '
[ : :
oy = 26.94 . spaced discontinuities =3 73p | -
3 v 26.94-27.45 m- lost core . = _—J
8 A ] :
4 -weak to medium strong, very light grey, - ! =
! /[/[ close spaced discontinuities, fractured 3 4 : :
" i 27.82-27 .87 m- extremely weak, trace clay 7 10P |- : ;1
— 28 Pl mixed in ] w=6% ¥ -
! /I/[/I 27.82-28.23 m- close spaced discontinuities ] : )
[ il 28.23-28.78 m- very close spaced ] / 6 -
- A7A discontinuities 1 a
/r -
! 424 28.78-29.00 m- lost core ] w=4% :
A A : : 3
29 4 /{'/r 2904 hrace clay, weak 3
- { l | -medium strong, very light grey, very close ] ,/ w=4% 44p :‘i
- T 20,69 to close spaced discontinuities . coef -
I . -
- /lﬂ/ -trace clay, some bitumen staining 7 I ER) -
— 30 pal 30.07-30.12- weak, some bitumen staining, -~ lw=2% »i
[ /I/I/I vertical joint has clay infilling ] : ..
- A i : e
- il 7] E 37 1] -
A 7 :
A77 : . j
-
A i . -
-~ 31 /f/f/r 30.25-32.05 m- lost core ] o
) A2 ] MR -
3 i i / e J
- 374 t(//ﬁ//// ke !
AL ] R -
i A2 N R N
- A ] op -
DISCONTINUITY CODES: B: BEDDING  D: DRILLBRK F: FAULT G: GNEISS'TY J: JOINT M: SCHIST'TY  §: SHEAR T: TENSION CRK
707 FRACTURED CORE UNCONF, COMP. STRENGTH -  X: CROSS BEDDING  P: PARALLEL BEDDING

05/05/95



SHEET 4 OF 4

KLOHN-CRIPPEN GEOLOGIC LOG OF DRILL HOLE NO.: FL1BRDG2
) Dllir“;‘%(r)rw'r- Lg}‘\D RECOVERY
.
g 3 - DATA TEST DATA
L >
P | M HB SEE | w
T | B LITHOLOGIC E |2 eo|sorom|¥E| Y CORE RQ.D.
T Suw L«
(H) E En |28 O|OF EORM 6 = |(MPa) RECOVERY
m DESCRIPTION 24 1> 56 | FOR % %
.E g T O O] copes
Fu gzzowm&e
- continued see previous page _ ~— e | 30 60 _25 50 75 5 50 75
i A7 - weak, slight bitumen staining 87 =3
[ A ] ]
L : ]
! 2.50-32.7 BN X E
: fr ,/1 g 32.50-32.75 m clayey I ':'1 wW=9% 5 .
o 1642 A e -
[~ 3 (4444 32.75-33.55 m- lost core 1o ]
! AT ] ]
0 3 :
- 4 zf/{ 4 -trace clay . A _:
[ //r /(/{ . w=4% / ]
— 34 [ X/ XA -white to olive grey — / ]
- Y7 34.18 ~ E __ / ]
s L CLAY- trace harder limestone pieces (10%), 3
- medium plasticity saturated clay, some I w=13% % N
- interbedding < / N
A /] 34.81 E 1
. LIMESTONE ] : jjj .
s A 34.81-35.16 m- gravel sizes with slight n : C 3 |
[ Ve bitumen staining ] w=2%| 19p | / ’
- 24 35.16-35.44 m- weak . : ]
- 1995 E .
; a . 0 -
s A A4 - ]
— 36 (/47 35.44-36.60 m- lost core - -
[ A7 1 N
4. /f/f ] f R
i A ] N
:_ f/{ T -weak, light grey B . / -
[ A7 36.67-36.95 m- trace clay, some bitumen 3 N ]
- /T/f/{’ staining . | w=4% ]
XA 36.95-37.03 m- very weak B b
E P, 37.00 m- vertical fracture, slightly ] / ]
r A’X weathered, some slickensides n ]
C ¥4 37.03-37.46 m- trace clay infilling, slight 4 : ]
s 424 a7 oo bitumen staining ] w=5% .
= FH-H °"° 37.46-37.90 m- very weak, 3 fissured, light - ) .
[~ 38 grey clay layers, 10 mm thick N 3 / 36 3
! T : I 37.78-38.53 m- close spaced discontinuities ] ) w=3% i 1
- 1171 38.53 37.90-medium strong, white to light grey 56P |11t _j
:—- 39 38.53-39.65 m- lost core ]
N 39.65 e 3
End of Hole at 39.65 m
install pneumatic piezometer
Response zone 32.50-33.20 m
DISCONTINUITY CODES: B: BEDDING D:DRILLBRK F:FAULT G:GNEISSTY J:JOINT M: SCHIST'TY S: SHEAR T: TENSION CRK
FRACTURED CORE ~ UNCONF. COMP. STRENGTH - X: CROSS BEDDING P: PARALLEL BEDDING

05/05/95



Cu - kPa

TEST HOLE LOG S0 100 150 200
. IN-SITU (VANE) _ LAB
VERTICAL SCALE: 1cm = 0.5m | DATEDRILLED: 14 FEB 95 - 15 FEB 95 g |9 PEAK @ PP
SAMPLE DATA _, |.DRLLTYPE: Failing 1500 = f_Hg PLAESmgLD. ] w\:\?éi —
HAMMERWEIGHT 63.5 kg| & | ELEV. GROUND (m): 254.86 S&| UMT®% CONTENT%  UMT% |
g;:gtz HEIGHT - .st rT; g CO-ORDINATES (m): N 6,317,730 E 472,580 ﬁ u T30 T80 T X
m T U ] T T T T
(m) | P | i5m | No. DESCRIPTION OF MATERIALS _|° ® _SPT Blows/0.3m
] TOPSOIL-10 mm thick
- SAND (ALLUVIUM) (SM) / / 6
t -silty, compact, damp, brown /;é
- Area cleared by dozer, top 0.2 m exposed / /
by hand ) %é%
C 4.0 Overburden sampled at 1.5 m intervals, /// ..........................................................
- soil description between samples is / //
A approximate. é
- -saturated(?), a few limestone chips in 81. % 7 % ‘
! SPT_{50/100 1.62 %7

KLOHN-CRIPPEN

JOB NO:

PROJECT:

Alhabasca Bridge

LOCATION:

east side, centerline

LOGGED BY:

CHECKED BY:

08/05/95| PLATE:

HOLE NO:

FLIBRDG3




SHEET 1 OF 4

KLOHN-CRIPPEN GEOLOGIC LOG OF DRILL HOLE NO.: FL1BRDG3"
CUENT: ___Suncor Inc. Oil Sands Group JOBNO.: PA2780
PROJECT: _Athabasca Bridge DATE HOLE STARTED: 14/02/95 _ FiNISHED: 15/02/95
LOCATION: east side, centerline DATUM:
DIRECTION AZIMUTH:  =weeee DIP (from horiz): 90 ELEV. COLLAR: 254.86 m
CO-ORDINATES: E 472,580.00 m N 6,317,730.00 m ELEV. TOP OF ROCK: 253.24 m
TOTALDEPTHOF HOLE: 37.15m ELEV. BOTTOM OF HOLE: 217.71m
MANUFACTURER'S DRILL DESIGNATION: Failing 1500 DRILLING METHOD sOiL: _wet rotary ROCK: wet rotary
DRILLING CONTRACTOR: _Elgin Exploration Ltd. FLUID: water CASED TO:
LOGGED BY: JGM DATE: March 1995 ANGLE OF DISCON.: FROM COREAXIS [ ]  TRUEDIP [X]
DISCONT- PT. RECOVERY
> INUITY LOAD ’
D S = DATA TEST DATA
E Y o8
P M HB SEE | w
T | B LITHOLOGIC E |2 9gg|eomom Wil U | core RQ.D.
L m
H| O o | %X 8 ©|OFFORMI &5 40 |\ 1n) RECOVERY
m | L DESCRIPTION =0 |E8 2| ror X I %
Eg T O 0| copES
gy | @7 [DPANGLE
(SN S]
S e o~ 30 60 25 50 75 25 50 75
< 1.62 LIMESTONE (DEVONIAN BEDROCK) 87/ 9/ .
5 A Core from 2.1 m -ﬁ// .
- & ___/ =]
i - ]
494 s :
[ /T/T/V m7,2% -
A7 10-3.60 m- Y ]
/{/T/f/ 2.10-3.60 m- lost core :¢/¢ ' ! ]
v ) ]
i 444 87%% ]
& /f/{/f/ ] % 1
: 444 -clayey, extremely weak, light grey to grey, . .
r /{/f/{ clayey portion is interbedded with harder ] w=5% ]
— 4 T gravel sizes, clay is medium plasticity, olive ] ]
H A7 grey, fresh . %% 1
i g N7 1
1z k. ]
- v’ n? .
4 y 5
— S X,{’I ] =]
L T7X ] 18 12 ]
i 4 E .
- ’VX’V/ 4.15-6.65 m- lost core - / ]
- yood 4 ]
r )4 N7, ]
¢ X = .
! oA 27%% ]
[ 7 8% ]
a 74 : =
}/,y 7 -some bitumen staining along fractures E / / E
- vV 6.95 m- interbedded limestone and clay, . w=5% 5
7 ) extremely weak to very weak, grey, —:/ Z 3
- L Vy fractured, very close to close spaced ] ]
- s discontinuities, breaks easily along B / E
[~ VJ/ A fractures '5/ w=5% B
;141/14 7.86-8.00 m- some rust staining -«/ 7 :
= 8.00 N = -
: 8 1 | -weak, slightly weathered, grey, wet fracture :// w=3%| 16P | 15 .
5 T ] surfaces, some fractures are rust stained A ? R 4
[ l ] ]
. | ] / ]
A I ]
' - 77 ]
— 9 I l T 8.45-9.70 m- lost core -j// ]
o 'é/ -
o - h7 ]
s R siepeieh
DISCONTINUITY CODES: B: BEDDING D: DRILL BRK F: FAULT G: GNEISS'TY J: JOINT M: SCHIST'TY S:SHEAR T: TENSION CRK
FRACTURED CORE ~ UNCONF. COMP. STRENGTH - X: CROSS BEDDING P: PARALLEL BEDDING

05705795




SHEET 2 OF 4

KLOHN-CRIPPEN GEOLOGIC LOG OF DRILL HOLE NO.: FL1BRDG3
: | DISCONT- PT. RECOVERY
D s > INUITY LOAD DATA
m DATA TEST]
E Y o
P M . HH SEE | o
T | B LITHOLOGIC =z |z Qg|sottomYiE) Ue | core RQ.D.
H 0 ) o 0 0| OF FORM| k= W RECOVERY
m| L DESCRIPTION 5o |88 2| ron | O P
m > 0O £ %
£ | T O S| copes *
Al gzyommms
—1 continued see previous page 7/ o= o=t 9« 30 60 25 50 75 25 50 75
o I L -fresh, close spaced discontinuities :%2/ 6P %
- I I =4 -
! 11 10.26 m- strong, slightly weathered, j w=4% % .
i i [ [ moderately close spaced discontinuities, RN , / L i
- I slight bitumen odor, grey with dark olive mi R w=5% o /
- 1 brown staining, crystalline with shells 1 kL Q0P |:: /
s T ' 11 10.08 10-9m-color changes along 45 degree line  J:j :):: s %
— 11 to light biuish grey 7/ /
- ;I -trace to some clay, extremely weak, :/ 7 / 33 —3
! 7 slightly weathered, grey to light grey, - / % :
o A fissured 7] / % / -
- /I/Ijl/ 11.56-11.76 m- dark grey, fissile ‘/ w=15%
- V4 11.66-11.76 m- 66% gravel, 19% sand, 9% 1/ j
— 12 il silt, 6% clay ‘:/ :
- /I/T/T 11.76-12.75 m- lost core, gamma ray log :/
- i indicates limestone - / .
N V7 7% ‘t/,/// "j
3 JZA 1275 -///// /’//
i CLAY ] / :
— 13 -30-80% harder gravel sizes, very stiff to “/ _ -
- < e . B w=11% :
. hard, medium plasticity, olive grey, close n
r spaced discontinuities, fissile to thinly ] / 1
- laminated horizontally —:/ W =19% -
) -10-20% harder gravel sized pieces b
4 "d:;;; A =250kRa 7 ]
- Gradation analysis result ] |L=40° 1
i 14.15-14.25 m- 8% gravel, 16% sand, 46% b= 199 7%, 2R
- silt, 30% clay 3 W = 229, -
. . A=275kRa 3
[ 15 B =
14.90-15.80 m- lost core i / .
! ig.02 -very stiff, medium plasticity, dark grey, ] I I N N, :
- 16 . . T Tw = 12% —
. N2 16.01 \d3mp, thinly laminated ] A= 360kRa j
s / LIMESTONE-trace interbedded clay, very -
- weak N -
- 16.71 CLAY- some harder pieces, very stiff to i LL:%? .
- ] ] I hard, medium plasticity, fissured [—E | Ff"L:SZ)?(FDa _3
17 [T LIMESTONE 'i w=17% -
I I I -weak, very light grey {o white, close spaced A .
A T discontinuities ] /6 L
- ] 17.01-17.55 m- trace clay, very weak, white i w=2%
l 1 I ta olive grey 3 ) i
T 17.55-18.53 m- weak, white to olive grey, ] :
— 18 [T close spaced discontinuities M/ -
L I i .
3 1 - :
" I { l -shells, mottied light to dark olive brown ;/ 12p j
3 b w= 3% MR :
e 18.53-18.85 m- lost core 1 b :
19 I [ [ -slightly weathered, white, some bitumen ~: w=4%| 19p ~£}
! e staining ' / . - !
[ 1 1 18.85-19.26 m- close spaced discontinuities .
- [ 19.26-19.64 m- very close spaced - N SN S -
DISCONTINUITY CODES: B: BEDDING  D: DRILLBRK F: FAULT G:GNEISS'TY J: JOINT M: SCHIST'TY  §: SHEAR T: TENSION CRK l
FRACTURED CORE UNCONF. COMP, STRENGTH - X: CROSS BEDDING  P: PARALLEL BEDDING

0505745



SHEET 3 OF 4

KLOHN-CRIPPEN GEOLOGIC LOG OF DRILL HOLE NO.: FL1BRDGS3
Dliﬁl%%f\‘l{T- 81/’\0 RECOVERY
> L \
D S = DATA TEST DATA
E Y o
P M HH SEE |
T B ~ LITHOLOGIC E |29 |sortom YE ) U CORE R.Q.D.
H| O £ |Z 0 O |OFFORM| 5 W (MPa)] RECOVERY
(m | L DESCRIPTION 2 | = 85| oong % %
0
gu | P74 |pPANGLE
— continued see previous page M S88 1 060 25 50 75 | 25 80 75
i discontinuities - :'/7 SHHEERE ]
: T ! T 18.64-19.97 m- close spaced discontinuities -% é : %/ N
— 20 T 19.97-20.54 m- light olive brown, very close ] / é w=4% : %/ .
- I | I to close spaced discontinuities ] / Z : / ]
i - 20.54 m- 10 mm thick clay layer, hard ] / é i / 43 | ]
i l I T 20.66 m- trace clay, very weak, olive brown, / w=3% % ]
i 7 fissured, slickensided, close spaced ] / Z : ]
F o T discontinuities _;§¢¢¢;2 /// =
; T ] T 21.17 m- medium strong, fight olive brown, -// 4% / .
L I moderately close spaced discontinuities 3 / ; w= L ]
- I .:// -
i T L T 21.47-21.90 m- lost core :%/ 3P % .
- 2 ' ] opg3 21-90-22.03 m- very fight biuish grey __/ Z 4 —
[ r 22.03-22.52 m- interbedded extremely weak ] / % ]
- clay and harder limestone, clay is medium —/ a -
- 7 plasticity, wet, fissile, harder pieces are <20 _:/ w=6% 3
i 44 mm thick b / % .
[ /IA/I -weak, very light olive grey -// / ]
S Vi 22.84-22.96 m- bitumen stained —] 7 w=2% / -1
i 424 23.03- extremely weak, some clay ] % ]
A/T/I/ 23.18 m- medium strong -// / p
E. a7 23.33 m- weak, slighly weathered, fissured, _“/ / 23 | 7
i A7 some bitumen staining ] / Nw=2% o N
[ A/(/f/ -close spaced discontinuities ] ) 13P ;! ]
| o4 A fissure surfaces are bitumen stained J 7 ! o ]
L /{’ /r . -
[ s 23.97-24.95 m- lost core a//g :
[ Az J .
[ dod. ; / Z % ]
i Y000 ; / :
— 25 I/r/{’ - very weak (<40 mm) layers interbedded ] ?«‘ iR —
[ Y with extremely weak, clayey layers (<20 3 T lw=3% 4
r T mm) fractured ] / ]
— XXX 24.95-25.10 m- bitumen stained —_/ —
i P ] ]
A ror ] ]
— 26 ,YX,Y 25.96-26.15 m- medium strong, very light ~ —| w=.5% —
! o grey ] ]
[ Y/ X -very weak to weak(-), limestone with clayey ] 7, I |w=2% / N
- pd interbedded layers, close spaced —/ / 36 |
[ Yyy discontinuities, clayey layers are olive grey, ]
[ UV harder layers are olive grey to white :/ ]
— 27 yy 7 3 / 2 6P e
S o4 o4 ; / ;
- vz :///// - -
r }/VV 27.45-28.00 m- lost core :/% w=3% / ]
r | 4% 3 ]
- 28 Vv o
8 y y N “1 “Jez. i
L 44 -weak, grey to very light grey 7 lweoy ]
C VX g sq 8t28.07 m- 15 mm clayey layer -/ i 3
] / CLAY ] / / ]
! -extremely weak, fresh, fissile, interbedded -/ / R
[ g / with harder light grey layers, 60-75% clay __‘/ w=10% -
i A 29.23 :,//// ]
: P LIMESTONE ;/// HEN s 1
- -some clay, very weak, maximum harder V] w=5% T 8.2( H: A/ A2 ]
DISCONTINUITY CODES: B: BEDDING D:DRILLBRK F:FAULT G:GNEISS'TY J:JOINT M: SCHIST'TY S:SHEAR T: TENSION CRK
FRACTURED CORE ~ UNCONF. COMP, STRENGTH - X: CROSS BEDDING P: PARALLEL BEDDING

05/05/95



SHEET 4 OF 4

- KLOHN-CRIPPEN GEOLOGIC LOG OF DRILL HOLE NO.: FL1BRDG3
: ’ o DI'EJCL)J%T- RECOVERY
D S o DATA
E Y =4 DATA
W >
P M - ™ ﬁ SEE 0w
T B LITHOLOGIC = |28 o|sorrom| ¥ CORE RQ.D.
H O Wy, |& B ¢ |oFForu | i RECOVERY
(m) | L DESCRIPTION 2H | Z 85| ohos %
o
(21
g | PT Y [DPANGLE
continued see previous page ?& 3 g 30 60 5 50 75
i pisce is 60 mm, some bitumen staining - :% ﬁ 7 3
- w : ZANE
- -olive grey, close spaced discontinuities . / é %/ ;
A ] / % w=3% 1 j
! 30.49-31,05 m- lost core E %2 % :
i ] / Z % ;
31 -:;2;2;47 ) -
- -interbedded weak limestone (85%) and - / % wW=4% ;]
s extromely weak clayey layers, olive grey to ] / ; :
o light olive grey, slight bitumen staining, very / / -
L /r/I close spaced discontinuities - / % / :
L T e wW=3% E
82 /% ] // -
E T i ] .
- [ IJ 32.20-32.46 m- more homogeneous very ;/ . .
R weak . A w=3% =
[ | 32.46-33.56 m- medium strong, light olive :/ 34 .
s I JJ grey, close spaced discontinuities 4/ 4 -
R “t/ ~
g - 1 / J / ]
[ - - w=3% / 3
A CLAY- extremely weak, olive grey, fissured ] Z % !
o / 33.62-34.10 m- lost core = B
C 2] LIMESTONE ] .
- A -Clayey, very weak, fresh, olive grey, fissile - -
- pl to thinly laminated, occasional harder N W=5% T
[ /IA zones, close spaced discontinuities 7 N
- 35 (952 = ~
L -
F /I/[/T -increasingly interbedded, 50% weak, and - w=5% :!
C A 50% very weak ] J
. v i 6 |
r A4 /f/f N /5 1
36 /f/f/f 36.00-36.14 m- medium strong with three 5 w=7% ]
. TTx mm clay layers ) ]
- AL 36.14 m- clayey, very weak, olive grey, ]
- /flj some interbedding with 60% very weak and -
A g oo 40% weak ]
- 24 -close spaced discontinuities .
- 37 él/{ -very weak, olive grey, fissile, homogeneous -
End of Hole at 37.16 m w=5%
Install two pneumatic piezometers
Response zones:
10.00-11.00 m
35.70-37.00 m
DISCONTINUITY CODES: B: BEDDING  D: DRILL BRK F: FAULT G: GNEISS'TY J: JOINT M: SCHIST'TY  &: SHEAR T: TENSION CRK
FRACTURED CORE UNCONF. COMP. STRENGTH -  X: CROSS BEDDING  P: PARALLEL BEDDING

05705/95



[ Cu - kPa
. TEST HOLE LOG %0 10150 200 |
- IN-SITU
VERTICAL SCALE: fcm = 0.5m | DATEDRILLED: 13 FEB 95 - 14 FEB 95 o ¢ PEA}(<V ANE)- ;%./?5'
SAMPLE DATA DRLLTYPE:  Failing 1500 P | O REMOLD [J VANE
8 : W PLASTIC WATER LIQUID
HAMMER WEIGHT 63.5 kg @ ELEV. GROUND (m): 246.97 5 & LIMIT % CONTENT % LIMIT %
gggﬁ HEIGHT S ézg;}l > | CO-ORDINATES (m): N 6,317,415 E 472,990 g Wl 10X 30 T8 T e X e
) | vPe | e, DESCRIPTION OF MATERIALS | & ® SPTBlows/0sm
i TOPSOIL- 10 mm thick
r SAND (ALLUVIUM) (SM)
X -some silt, compact, damp, light brown
[ Area cleared by dozer, top 0.2 m exposed
[ by hand
1.0 Overburden sampled at 1.5 mintervals, . yYryd...lod. b bbb
- soil description between samplesis  (XXIXX | | | P | | | |77
A approximate.
[ O
[ SPT | ©
L ' 5 P
[ 20 L2 O 5 o 5 R ) © {5 @ < N WO S N SN AU O O W
X
5
:. 3.0 T 5 @ () @ ¢ SSRIEEEE RTRE o ........................................................
i SPT 4 -grey, some near horizontal dark grey ®
L 5 bands
[ 6 Gradation analysis result on Sample S2:
- 85% sand
[ 15% silt and clay
:.:_. 4'0 A J A Jr e e e e [ e
i SPT 2 -6 mm clay layer ° v
i 4
—_. 5.0 g ety I XYY
:__ 60 6.10 ....... O PPN DT SR M I
r SPT 5 e -trace silt, two horizontal very dark grey
r 7 il 640 bands
refusal
JOB NO: PA2780
PROJECT: Athabasca Bridge
KLOHN-CRIPPEN LOCATION: east side, south
LOGGED BY: JGM CHECKED BY:
08/05/95| PLATE: 1 0f1 HOLENO:  FL1BRDG4




SHEET 1 OF 4

KLOHN-CRIPPEN .. GEOLOGIC LOG OF DRILL HOLE NO.: FL1BRDG4
CLEENT:  Suncor Inc. Oil Sands Group JOBNO.. PA2780
PROJECT: Athabasca Bridge DATE HOLE STARTED: 13/02/95  FINISHED: 14/02/95
LOCATION: east side, south DATUM:
DIRECTION AZIMUTH: === DIP (from horiz): 90 ELEV. COLLAR: 246.97 m
CO-ORDINATES: E 472,990.00 m N 6,317,415.00 m ELEV. TOP OF ROCK: 240.57 m
TOTAL DEPTH OF HOLE:  37.50 m ELEV. BOTTOM OF HOLE: 209.47 m
MANUFACTURER'S DRILL DESIGNATION: Failing 1500 DRILLING METHOD SOIL: wet rotary ROCK: wet rotary
DRILLING CONTRACTOR: _Elgin Exploration Lid. FLUID: water CASED TO:
LOGGED BY: JGM DATE: March 1995 ANGLE OF DISCON.: FROM CORE AXIS [ ] TRUE DIP
‘ DI'SCONT- PT. RECOVERY
S NUITY LOAD
o1 - DATA TEST DATA. .
E Y oS
P M - HH SEE |xw
T | B LITHOLOGIC z |2gg|sortom| | Ve | conre RQ.D.
L = Ly
H O = xQo OF FFO %RM O = |(MPa)] RECOVERY
m L > O£
(m) DESCRIPTION ’EE 85| cooes % %
gu | PTY [DPANGLE
00
sof o= o= 30 _60 25 50 75 5 80 75
- ! l ! 6.40 LIMESTONE (DEVONIAN BEDROCK) - —
- T -core from 7.00 m h 1
i I ] ]
— 7 T l ] T ]
- [ 7.00-8.42 m- strong, light grey, trace ] w=1% e
! l I l bitumen staining 3 ]
. I n -
! - - 7 .
I . N h
— 8 [ T 1 7.96-8.42 m- trace bitumen staining - RN M o | 84P |51t ~]
: l : [e D w=2% M q
i [ 8.42 ] !
n CLAay 7 34 1
- -hard, grey, damp, some harder areas, B w=8% ]
r fissile to thinly laminated ] LL=339 ]
[ 9 ”":' PlL=18% "'1—
S 8.70-10.05 m- lost core - -
f gamma ray log indicates clay :% N
f ] ]
10 - |
3 -interbedded medium to high plasticity clay . .
A (80%) and harder pieces (20%), fresh, slight :/ ]
- bitumen staining, fissile, to thinly laminated =] w = 12% -
s . ]
- o N / L= 54% 1
:,_ 11 ! ._.1 PL = 1809 ,._.:
- N w=7% .
L 11.50 ‘/// -
- . 1 -
. o LIMESTONE ] i .
— 12 /I/I/I -clayey (inferred from gamma ray log) - —
L Z 11.40-13.10 m- lost core b B
r Yl ] i
A -] .
A4 ]
Pl - ]
A4 7 % y
L 13 /[ o WA’ﬂ
- 44 -interbedded weak limestone and exiremely
L J??f weak clayey limestone, grey, damp, some oo N
F T bitumen staining N / Lo w=5% N
! ALA - F -
3 A trace clay, very weak .
- AL ] / - § ]
14 (447 777 -
i gt 77 7 : X
444 . d R S
DISCONTINUITY CODES:; B8: BEDDING  D: DRILL BRK F: FAULT G: GNEISS'TY J: JOINT M: SCHIST'TY  8: SHEAR T: TENSION GRK
7T FRACTURED CORE UNCONF. COMP. STRENGTH - X: CROSS BEDDING  P: PARALLEL BEDDING

05/05/95



SHEET 2 OF 4

KLOHN-CRIPPEN GEOLOGIC LOG OF DRILL HOLE NO.: FL1BRDG4
DRCONT. Lg}\b RECOVERY
> 1Ta% DATA
g 3 o - DATA TEST
>

P M ':,‘ r_' SEE o)

T | B LITHOLOGIC £ 129 Q|somom |8 Yo | core RQD.

H|l o Ho (28 $ | OFFORM | &5 [ | \ipa)  RECOVERY

2 FOR
(m) L DESCRIPTION EE 85 CODES % %
gy | PY Y [oFaNGLE
. , HO oo
continued see previous page ot ot 30 60 25 50 75
n - /77 = -
: < 5’/ some clay, extremely weak, grey, damp ] % % w=4% E ﬁ ]
[ A ] \ ]
15 (22 s 1REE
i Wiy 14.60-16.15 m- lost core -// ]
[ A N / / ]
- 2 s :
i /{/T//{ A ; % % ]
- 16 A4 ] / 2
- A7 n i
- A7 A -trace clay, extremely weak, grey, slight -%% L =
s /{/r vt bitumen staining :/ w=4% ]
- z g 7 ]
i AXA 1 / / -
[ A ] / ]
— 17 [d44 -clayey — =7% -
8 /{’1,{’ 17.04-17.19 m- weak, trace clay :%% w R
[ i 17.19-18.50 m- some clay to clayey, very :// R
L~ XA’X weak to weak, harder pieces interbedded, —// w=4% % _
! rr T maximum harder piece 60 mm, very slight :// 13 | 7
£ bitumen staining ] .
— 18 {4 X/ . / / 6P =
i S -clayey, very weak :/% .
i Y A N -
[ yyy _:% / w=5% ]
[ Lok 18.50-19.20 m- lost core :/ % ]
— 10 [ZZ7F ) ]
! yyy -weak, slightly weathered, light grey with :%/ g
- -y extremely weak layers .:// J
r )4 ] ]
— 20 EE48 o040 —/ ~
i CLAY b / e
s -extremely weak with a harder pieces, _// 3
= moist, medium plasticity, light olive, 7 % LL=47% 3
! slickensided, slight bitumen staining —/ PL=22% 19 ]
L 32% gravel, 18% sand, 29% silt, 21% clay ] / w = 20% ]
2 - 7 ]
r 20.52-22.25 m- lost core 3 7
[ 21.50 7 n
Ve LIMESTONE (inferred from gamma ray log) 1 1
s 4 3 ]
}—— 22 e pa—
. 4 R R
L A7 22.25 - H ]
[ / CLAY- extremely weak, high plasticity, light ] || =539 ]
- / 2270 olive, moist, slickensided, isolated weak -:/ pL =23% 7]
s 4 : limestone piece e -
[ ] \ Ve T{T-H=175kRa h
- ; 22.90_ {JMESTONE- weak, bitumen stained, %% ot .
— 23 weathered, trace oil sand filling T/ w = 24% ]
[ CLAY- very stiff to hard, fresh, medium :/ F=300kRa ]
[ 23.51 plasticity, light olive, slickensided, fissileto 7 } | L =449 ]
- thinly laminated at 50 degrees . / VBl = 189 .
i pave 23.40-23.48 m- 40% gravel, 9% sand, 32% ] % / - 5%9 do 3
P o7 silt, 19% clay = % % ]
i 24 LIMESTONE- weak, white ] / Z . ;
- %! 23.8-24.53 m- interbedded white very weak /72177 IS5 B N
DISCONTINUITY CODES: B: BEDDING D:DRILLBRK F: FAULT G: GNEISS'TY J:JOINT M: SCHIST'TY S:SHEAR T: TENSION CRK

FRACTURED CORE

UNCONF, COMP. STRENGTH -

X: CROSS BEDDING P: PARALLEL BEDDING

05/05/95



' SHEET 3 OF 4

KLOHN-CRIPPEN GEOLOGIC LOG OF DRILL HOLE NO.: FL1BRDG4 |
: Dls%cl)gr Lge\b RECOVERY '
2 IN DATA
E 5 = DATA TEST
0 >
P M HH SEE |@ w |
b = e | U
T B LITHOLOGIC =z 28 5| BOTTOM | X ¢ | Ve CORE R.Q.D.
=
| © DESCRIPTION 59 18 2 5| “ron | O |ea) RECOVERY
£a | T O 8| copes * l
S| P Z % |DIP ANGLE
. czn(t;g;e)d sze p;eviouls pagek | 0 =] ﬁ 30 60 25 50 75 25 50 75 ° |
- 0 weal and extremely weak clay, -1 w=9% 5 3L
s 4 A slightly weathered, some bitumen staining :% / —'l
[ A (24.27-24.38 m- clayey, very weak, dark :% %
L 25 gﬂ/ olive grey, fissile) — / / -
i A7 24.53-25.30 m- lost core :%% :i
2 ;T i interbedded extremely weak CLAY (70%), :%% I
! 75 grey, medium plasticity, fissile and weak 7 / / w=10% ‘
! LIMESTONE (30%)- light grey, drill breaks :% /
- A,/f ;/ at 20 to 80 mm, very slight bitumen - / %
[~ 26 [ O4 staining, fresh ~ / w=11% :
i A4 1
A A ] =
- T ; T i w=13% _
o / -
[ 44 :% % j
- Y Gradation analysis result: B 4 :
[~ 27 27.10-27.26 m- 15% gravel, 10% sand, 40% ”:% / -
- 1L silt, 35% clay :// w = 19%
: Xﬁ/}’ -weak to medium strong, 5% interbedded ~// ) LL =36% il _:j
- clay, drill breaks at 50 mm ”_%% PL=17% 28P |1
- xXr ] / E
- 28 [DoL 27.72-28.35 m- lost core - % / -:1
3 Yr . /
i /}/V P Interbedded CLAY (80%), extremely weak, _;
! o4 high plasticity, grey, damp; and -
[ 4 )/ 08.90 LIMESTONE (40%)- very weak to weak, ] w=7% 1
- : white
S \ /] -
- 9 29,25 CLAY- stiff to very stiff, grey, fissile to thinly
[ A * laminated, some very weak limestone = o, :
I Al \pieces /—i w2k N
r /[/I LIMESTONE- medium strong to strong N 70P ‘1
r sl {90%); extremely weak clay (10%), medium . 16
39 /I/I < plasticity -] ] _
- T 30.02-30.12 m- very weak, slightly 7 o ’
i A7 weathered, easily fractured ; w=3% j
- 4 30.12-30.55 m- weak to medium strong, J ; B
[ 4 /f/f trace clay, interbedded ]
. a1 /{/(/f 31.00 30.55-31.40 m- lost core - / ‘4
- T E -
- I
i ] ( |
. I T I -medium to strong, white to very light brown p ’
; and grey, very close spaced discontinuities ] w=1%
I ] I [ 7 )
[ 32 ] -
- [ . IR ETE R0 B
N ] sap |1 ]
| l]l N PN R N S
b Ilw=2%
- 32.92 m- close spaced discontinuities -
A 33 I I I - J N : N 25 p—
| 33.23 . ) Jop |15 i
/[/[ -clayey, very weak, grey, with harder 7l i
— il 33.70 inclusions -
A 7 7 i
I l I -strong, white, moderately close spaced / / ji
— 34 Br 33.99 discontinuities, no jointing _.E// L
Al “ 34.08-34.45 m- lost core .

DISCONTINUITY CODES: B: BEDDING D: DRILL BRK F: FAULT G: GNEISS'TY J: JOINT M: SCHIST'TY  S: SHEAR T:TENSIONCRK!
FRACTURED CORE UNCONF. COMP. STRENGTH - X: CROSS BEDDING  P: PARALLEL BEDDING

05705795



"SHEET 4 OF 4

GEOLOGIC LOG OF D

KLOHN-CRIPPEN

D S

E | Y

Pl M

T B LITHOLOGIC
H| o
(m | L DESCRIPTION

continued see previous page

DISCONT.
INUITY
DATA

SEE
BOTTOM
OF FORM

FOR

CODES

DIP ANGLE]
30 60

1@-g; HYDRAULIC
18-4| CONDUCTIVITY

RILL HOLE NO.: FL1BRDG4

OTHER
TESTS

PT. RECOVERY
S
Ue CORE R.Q.D.
(MPa) RECOVERY
% %

25 50 75

—18-2| cM/SEC

LN - INSTRUMENT
NN - ETAILS

- £ ) 8445 strong, white 7
- A 34.54-34.84 m- some clay, very weak ]
s * 34.84-35.14 m- medium strong pieces R
- -
- 3 ﬁﬂ 35.14-35.38 m- very weak, some clay ]
[ il 35.38 interbedded -
- T I -medium strong to strong, very close to .
[ T T close spaced discontinuities ]
- I

L 3 |11 _3
| 1 36.16 g
s 1 -clayey, very weak, some harder pieces 3
a A (30%) ]
i 4 ]
- /I?T 36.20-37.50 m- lost core 8
- 7 A -
— 37 42 .
[ Vi ]
- ,{/{ x3.37.50 ]

END OF HOLE AT 37.50 m

Install pneumatic piezometer
Response zone- 35.66-36.15 m
Move 2.1 m north and install slotted
standpipe in sand overburden
Response zone- 1.50-5.20 m

61P | :

llll!Illl[lll]lllll]llll}llll‘

FRACTURED CORE

DISCONTINUITY CODES: B: BEDDING D: DRILLBRK F: FAULT G: GNEISS'TY J: JOINT M: SCHIST'TY S: SHEAR T: TENSION CRK

UNCONF. COMP. STRENGTH - X: CROSS BEDDING P: PARALLEL BEDDING

05/05/95



Cu - kPa
TEST HOLE LOG | m?'o N o 1o o
VERTICAL SCALE: 1cm = 0.5m | paTe DRILLED: 16 FEB 95 - 17 FEB 95 o &N'SPEA&V E)l #f??
SAMPLE DATA DRILL TYPE: Failing 1500 0| O REMOLD. [J VANE
o ul PLASTIC WATER LIQUID
HAMMERWEIGHT 63.5kgl & | ELEV. GROUND (m): 242.20 SE&| UMT%  CONTENT%  LIMIT%
DROP HEIGHT J76m| & N N Xomm e e D Qe
Depth Biows [5ampl E CO-ORDINATES (m): N 6,317,468 E 471,971 L,_l_.l‘ W 10 39 £0 70 %
(m) | TYP® |"15m | No. DESCRIPTION OF MATERIALS | & ® SPTBlows/03m
. - Top 1.5 m not sampled. Ground surface [ /
t - is snow packed parking area near / %
i F existing pumphouse. /%
: o
- Overburden sampled at 1.5 m intervals, / /
! : soil description between samples is % %
- 1.0 approximate. %% ......................................................................
ser | 43 [ o CLAY (FILL) (CL-CI) %% <177
A 50/130 -silty, sandy, trace rounded gravel, low to / /
[ 50 medium plasticity, frozen, moist, dark % % ................................
_a olive brown / % ..........................................
E_ 3.0 // ............................................................................
- SPT g; S2 | -stiff (unfrozen), light olive brown Do |®
- 9 ALLUVIOM (apI)rox-imate bgund’é&)" T
: .
- 4.0 // ..............................................
: ot | 2 o FEEHT  ao " SAND (ALLOVIUMY (VD). some Sit, tracs | o o
- 2 \__ Clay, loose, saturated, dark grey a
= 5.0 2 CLAY (CL-Cl)
L -silty, trace sand, low to medium piasticity,
L soft, saturated, grey, several near
r horizontal organic layers
- 6.0 -sandy, olive brown from 6.10t0 6.17 m Z/ e B A (R N
r SPT 1 54 6.25 -grey from 6.17 m ® o
L 1 SAND (SM)
r 2 -silty, trace clay, loose, saturated, grey
i_ 7.0
[ (L) ze2
t CLAY (C1) B OB
- PHELBY, T -silty, trace sand, medium plasticity, soft Iw x O X
:.. 8'0 \O flfm, Saturated, dark ollve grey' ﬁne .......................................................................
i sand partings
i -gradation analysis result on T1:
[ 4% sand
I 63% siit
y 33% clay
:.. g‘o ...........
N 3
i spT | 3 | ss ® P
i 2
Continued | JOB NO: PA2780
: PROJECT: Athabasca Bridge
KLOHN-CRIPPEN LOCATION:  west side
LOGGED BY: JGM CHECKED BY:
08/05/95| PLATE: 1o0f2 HOLE NO:  L86BRDGH




. "r"*'

NE KLOHN-CRIPPEN

Cu-kP
TESTHOLELOG R
VERTICAL SCALE: _1Cm = 0.5m | DATEDRILLED: 16 FEB 95 - 17 FEB 95 e iN'Sf'awANE)I P
SAMPLE DATA _, | DRLLTYPE: __ Failing 1500 E % OP Liil\;llgw. 0 w\:\{\rh:zi -
HAMMER WEIGHT 63.5 kg| Q | ELEV. GROUND (m): 242,20 5 g LIMIT % CONTENT % lelT“eDe
DROP HEIGHT 26 mi £ | CO-ORDINATES (m): N 6,317,468 E 471,971 | N | 0™ "3 78 " "5~ X o
o | e | B /‘” DESCRIPTION OF MATERIALS /E ST 6 Sermowsoam
: 7
; / o
[ % -sand Ia‘\yers . %% X4 - DX
- SHELBY T2 -gradation analysis result on Sample T2: % / o
- 11.0 2% sapd . %% ............................................................................
[ 57% silt / / |
[ 41% clay / /
| / %
- L
- 12.0 / /% S A0 S A S R A
) / / » 3
- SPT s6 / ® o
_ 3 / h
_ FarEEEEEES
/ -top of 87, 25 mm of grey silty sand ?/
-rest of 87, 75 mm of saturated, firm, dark, /
SPT_{30/130] 57 4 13'82\ olive grey clay Y 7
JOB NO: PA2780
PROJECT: Athabasca Bridge

LOCATION: west side

LOGGED BY:

JGM CHECKED BY:

08/05/95| PLATE:

20f2 HOLE NO: L.86BRDG1




SHEET 1 OF 4

KLOHN-CRIPPEN GEOLOGIC LOG OF DRILL HOLE NO.: L86BRDG1’ |
CLIENT: __ Suncor Inc. Oil Sands Group -JOBNO.. PA2780 A
PROJECT: _Athabasca Bridge DATE HOLE STARTED: 16/02/95  FINISHED: 17/02/95
LOCATION: west side DATUM:
DIRECTION AZIMUTH: == DIP (from horiz): 90 ELEV. COLLAR: 242.20 m !
CO-ORDINATES: E 471,970.99 m N 6,317,468.32 m ELEV. TOP OF ROCK: 228.38 m
TOTAL DEPTH OF HOLE: = 49,05 m ELEV. BOTTOM OF HOLE: 193.15 m |
MANUFACTURER'S DRILL DESIGNATION: _Failing 1500 DRILLING METHOD SOIL: _wet rotary ROCK: wet rotary |
DRILLING CONTRACTOR: _Elgin Exploration Ltd. FLUID: water CASED TO:
LOGGED BY: JGM DATE: March 1995 ANGLE OF DISCON.: FROMCOREAXIS [ 1  TRuEDIP X

DISCONT- PT. RECOVERY
o | s > INUITY LOAD DATA. |
E Y E DATA TEST
Q>
P M N i = SEE |aw l
T B LITHOLOGIC S |2 0oisottom || Ug CORE R.Q.D.
[} [ Ry TV fm
H 0 o O o | OF FORM i RECOVERY
(m) DESCRIPTION 28 X 85| cones % % ,
-
g4 | DT [pPANGLE
gg 30_60 25 60 75 25 50 75
L4 P 1382 LIM%_STON(E (DEtVOrt\llAN BfEDF;OC;K) _:7 % 1
[ -me strong to s . , cherty, .
1 1 I ] light tlil:ronwnishngrey fong. fesh, cherty i% % j]
' I I [ 14.40 m- weak to very weak, crumbles _:/ / vy
2 T 1 along irregular fractures, slightly weathered, -%% e i
f l | : light brown, contains cherty nodules, shells :%/ ;'J . b ) j
i < 32P §-
— 15 [T '744;§;§ w=2% : B
- T 15.20 m- medium strong, fresh to slightly —// 1
[ T weathered, light grey, brownish N / 4
. 1 -]
- 1 -light grey to olive, occasional shells -1 : 4
i - ] 3 29P 1
— 16 [T -] lw=1% : -
r T 16.05-17.05 m- lost core N : EI
3 - B 5 E
17 T : T 17.05 m- weak to medium strong, slightly ~/ 40 T
1 I I weathered, dark grey to very light olive ] ’ ¥ : :
17.24-17.39 m medium strong N . :
- I - i
- T T i% % . g
3 I 17.81-17.84 m- clayey, extremely weal, w/ / N
- - ﬂ//’%% b w=6% :
L 18 ] dark grey ,‘1/ / —
i - 17.95:18.40 m- medium strong 1géé§ .
s - 18.40-19.20 m lost core \ ;/%5 §
i I [ I ] /‘ .
L 10 F T — :
. 1 I 1 -wealk to medium strong, fresh, light grey to :/% ‘1
3 | dark grey, occasional shells . 3 / / 33 :
- I ~ 3 -~
- - 19.63-20.5 m- very close spaced . % LS - :
[ I discontinuities sp :/ : w=11% J
| p
[~ 20 - . -
i T 1 :
s T 3
= ] ] ‘3
i 1 ] -
i "7 . / -
21 l 1 I 20.50-21.60 m- lost core - -
o ¢% %
- L} 21.60 7 8 N e -
A o ¢ B ) “%%A Bigiitfeid 'l i .
DISCONTINUITY. CODES: B: BEDDING D DRILL BRI P FAULT Q: GNEISS' TY JUJOINT M: SCHIST TY 8:8HEAR T: TENSION CRK l
[ 77) FRACTURED CORE  UNCONF. COMP, STRENGTH - X: CROSS BEDDING  P: PARALLEL BEDDING

05705795



SHEET 2 OF 4

KLOHN-CRIPPEN GEOLOGIC LOG OF DRILL HOLE NO.: L86BRDG1
: Dﬁﬁﬁwy. Lgko RECOVERY
>—
[é $ = DATA TEST DATA
P | M g 2
N . SEE | o
T | B LITHOLOGIC = |8 g|somom Wiz Ve core RQ.D.
H 0 W & O o |OFFORM| = W RECOVERY
591 2 X O - |(MPa)
(m| L DESCRIPTION 20 |= 85 Cg%gs % %
[
0
g | T [DPANGLE
continued see previous page S 9« 9« 30 60 25 50 75
L . B4 -weak to medium strong, fresh, light grey to __:?7 el w=239 B
i /1/1 dartk greyl' ) i % / 2 ~
[ -extremely weak clayey layers at 22.14 (10 ] ]
i A/l mm), 22.35 (10 mm), 22.46 (10 mm), 22.56 _-% ]
Vi (10 mm), 22.83 (15 mm) _%/ ]
[ A 22.71-22.82 m- extremely weak, fractures ] / / h
. //IA/ easily into small (<5 mm) pieces -/ / ) ]
i 4 /{/ 22.86-23.05 m- extremely weak, easily ] % 6 -
- TATN fractured ] n
a ?f/{ 4 23.05-24.65 m- lost core, gamma indicates ~/ / ]
A layey limestone _ ]
G494 clayey i / ]
s A ] ]
i 777 I% Z ’
— 24 [T ] / / —]
[ e 87 / ]
[ 00 B ’
X ]
- X '—// —
3 TP 24.65 b =
[ l [ 1 -weak to medium strong, light to dark grey, :%/ :: v ]
[ o5 : I : alél;mz?esgammg along joint faces, slightly _:%% % —E
[ 25.12-25.18 m- extremely weak clayey, 1 : ]
2 T l T easliy fractured, dark grey, dry j/% 6P : ]
! [ 25.34-25.52 m- white, extremely weak, ] / K M . ]
- I : I slightly weathered ] : / ~ ]
[ o5 [T 25.52-25.63 m- oil stained, gravel sizes b / . 5
[— 2 T 26.06-26.62 m- very weak . : / 7
A ] I I 26.62-27.15 m- weak, very light grey, close ] i 37 ]
a T spaced discontinuities h ) . 8
- I ] 3 /// -
- 1 . ]
[ o7 [ = - : : -
- I 27.15-27.70 m lost core . : R
¥ L] 3 16P 1. ]
S - 3 7 2 J
- L1 27.70-28.25 m- very weak to weak, olive ] ]
i - I I grey, slightly weathered, extremely close to ] L ]
— 28 very close spaced discontinuities, slight 1 -]
| I T bitumen staining ] ]
- itu aini S >
3 7 I l 28.25-28.75 m- weak to medium strong, i ]
o T og.66 White to grey, close spaced discontinuities ‘:/ ) b ]
8 : , N 24 ]
. e -clla);g)f% exéremely to very welak, rll"l:dngm . w=12% 1p / R
o9 T plasticity, damp, grey, occasional har 1 ) L =379 ]
s A concretion (<15 mm), small slickenside, B 7X N
//” PL=199
i 27 fissile, horizontally bedded 27 f ;;éa ]
[ g%l - -
A B R
i 4.4 */// /// ]
" Z 7 ]
[ 139 A - —
: /{/T/{ :/ w=17% :
i /{/(/{ 30.25-30.75 m lost core :/ R=130kRa .
- AL E ]
- /{/(/( -extremely weak, fresh, fissile, occassional b E
[ 34 /{/r/( hard layers (<10 mm) ] ]
[ ’I/r’f 31.28-32.30 m- extremely weak to very weak :%/ H=210kHa ]
o T7x :////// w = 12% 3
i oA :/:: LL =409 S ]
DISCONTINUITY CODES: B: BEDDING D:DRILLBRK F:FAULT G: GNEISS'TY J:JOINT M: SCHIST'TY & SHEAR T: TENSION CRK
FRACTURED CORE  UNCONF. COMP. STRENGTH - X: CROSS BEDDING P: PARALLEL BEDDING

0570595



SHEET 3 OF 4

KLOHN-CRIPPEN GEOLOGIC LOG OF DRILL HOLE NO.: L86BRDGH1
P
DATA
g YS - DATA TEST
O >
P M - He SEE |a o
T | B LITHOLOGIC E 1299|sortom |8 Y| core RQ.D.
(H) E g‘j x Do OFFZ%RM 5 I |mpa)| RECOVERY
m DESCRIPTION 2 0O %
gg T O O| copes *
Fu ??Eomm&a
continued see previous page i 9« 2 ol 30 80 25 50 758 25 80 75
" 30 Aél/ ;?/ L= 19% N R O g
-~ y E
; T Z/ / i w=8%| 1X |11 :
- | el :
s AL . ) 3
A A7 A . / / ]
[ 33 7 2 / / ]
1 4. /r/f/ 32.80-33.80 m lost core :%% N
S 4% "%/ R
o ) |
- -extremely weak to very weak, white hard .
0. b
E_ 34 [T layers, grey, clayey softer layers, ] / / ]
1 XX interbedded :// .
- n £ :
[ v R w=5% ]
i X4 -1// R
— 35 X . . "‘“// -
- vy X -alternating clayey layers and harder lighter :/ A= 160kHa -
B £ layers B ]
- L ﬂ/ 7 me .
; T 87 % :
A yyd 3 ]
N e 7 ' -
c 74 1 3X .
) S84 ] ]
- 04 - w=8% 2
t i}/y 36.65-36.85 m lost core N ! W=2% .
- 37 )4 -extremely to very weak, alternating clayey ~] oo -]
s V}/ |4 layers (5-60 mmy),with harder white ] w=8% N
I (i limestone N ]
- K/ - —
i 5?5 37.69-38.38 m- clayey, extremely weak, :% w=8% o :
- a8 Véy fresh, homogeneous ] W =7%|0.96X] E
! % yl/ ] s 1
s viZ 2 38.38-38.70 m- weak, fresh, white to olive ] 3
- L grey 7] / ; -
- 17 ] 3 ]
- 217 38.97-39.09 m medium strong, white oseg oo -
— 39 ok 39.09-39.21 m clayey, extremely weak, dark ~ =24 |0 -
s 4 olive grey, fissile :::: :::4 w=2% ]
- % 39.21-39.90 m lost core ] [ -
i v T Lo 1
A ]
40 |17 - .
- -alternating extremely weak clay and weak - w=4% -
A il limestone; clay layers are fissile, very close . ]
- /IA spaced discontinuities - BN E 7
- AAA ] osxggg ]
— a1 242 ] -]
! A ] ]
L A/ A . w =z A%, -
= AL ~weak, very iight grey 10 grey, - J -
r /T/flf homogeneous ] Z w=5% :
DISCONTINUITY CODES: B: BEDDING  D: DRILL BRK F: FAULT  G: GNEISS'TY J: JOINT M: SCHIST'TY  S: SHEAR T: TENSION CRK
FRACTURED CORE  UNCONF. COMP. STRENGTH -  X: CROSS BEDDING  P: PARALLEL BEDDING

05705795



SHEET 4 OF 4

=

KLOHN-CRIPPEN GEOLOGIC LOG OF DRILL HOLE NO.: L86BRDGH
"~ I DISCONT- PT. RECOVERY
E |l v = DATA TEST
P M = R
— - SEE o on
T | B LITHOLOGIC S |29 g|sormom| ¥ | Ve | core RQ.D.
(H) 8 %13 =R OFFZORM & I |(vpa) RECOVERY
m DESCRIPTION > 9K R %
EE T © G| copes *
Zu zzgmmmm
contin'ued se?e previous page - o vt = 30_60 25 50 75 25 50 75
42 AA 41.50 m- slickensides 77 // ik
i 27 ;//,//// ! - ;3///’ :
a A/I :/ w=5%] 13X %/ 3
- i - e E : // ]
A7 ] ::/ 0, ]
43 4737 -very light grey to dark grey, clayey, . Hés 3
/{//'ff; medium plasticity, fissile, fresh, moderately . / e
T close spaced discontinuities ’ : i / /
A T 7 w=3%| 9P . . // 1
- T - J 19X E : . /
[ A ] . / //
/{/f/{ -slickensides . ! ff /:
— 44 [/ -] //Z
i T7TA . 1:// 2
g V000 : g %
- o OF -grey, fresh, homogeneous, fissile, - ) i /1’ %
F .4 moderately close spaced discontinuities . ] =49 i /
Vo4 ] ; w=4% -: %
45 1,/{’1 "/ I ///
XX . ¥ f
7 :/ J 55% 27 %
s T -slickensides - IE//////
- r X . i 4
T 3 w=5% 7X . /
Yr . - i /
— 46 ,VY -wide spaced discontinuities - 1 7/
- )4 ] Hg ]
[ YYY B . / .
r ry’r . o 3
yY§ | N i ]
-Clayey -1 T N
— 47 U777 - -: -
: vy ] ; Sl Z ]
. vy 1 w=5%| 15X | 3 _ 1
[ y};y -disturbed, close spaced discontinuities ] : /‘/57 3
v ] 5: ]
45 P ery weak . |
. ot very wesa : w=4% Heg -
[ v ] 5 ]
[ (4 ] . ]
| V - -
7 . ! ZaE
oL ] Nw=5% 2P e
L 49 777 4905 — I i f 00
End of Hole at 49.05 m
Install pneumatic piezometer
Response zone 38.8-38.8 m
DISCONTINUITY CODES: B: BEDDING D:DRILL BRK F: FAULT G: GNEISS'TY J: JOINT M: SCHIST'TY S: SHEAR T: TENSION CRK
FRACTURED CORE ~ UNCONF. COMP. STRENGTH - X: CROSS BEDDING P: PARALLEL BEDDING
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Cu - kPa
TEST HOLE LOG NS”S;O - Y
VERTICAL SCALE: _1Cm = 0.5m | DATE DRILLED: 14 FEB95-14FEB95 | o | 4 SPeak "By HAS
SAMPLE DATA DRILL TYPE: Failing 1500 | o REMOLD. O VANE
- 635 kal © ) Wi | PLASTIC WATER LIQUID
HAMMER WEIGHT 9 Kg ] ELEV. GROUND (m): 242,26 S & LIMIT % CONTENT % LIMIT %
e Ko éZfi;? % | CO-ORDINATES (m): N 6,317,055 E 472,505 |l | 10 "37 "~ "9 "~~~ "X o
m)_| P |"7sm | No. DESCRIPTION OF MATERIALS o @ SPT Blows/0.3m
i TOPSOIL-13 mm thick
- SAND (ALLUVIUM) (SM)
L -silty, compact, damp, brown
i Area cleared by dozer, top 0.2 m exposed
s by hand
L 10 Overburden sampled at 1.5 mintervals, NSNS Lo b4 b
- soil description between samples is
s Lk approximate.
i Tl 1s0
: spr | 4 o (SP-SM) o |°
1 7 020%0%0° -trace silt, saturated(?), 10 mm dark brown
L 20 4 00000000 oilsandlensatt.72m Kghked 4 b b b
L < I Gradation analysis resultonsample S1: ~ N [ | 1 1 7T
[ RSRSSe 90% sand
- oraterals 10% silt and clay
L 30 ::;;:::: 305,
- spT | 30 OIL SAND (CRETACEOUS BEDROCK) o
. 28 s
! BSOS YT
JOB NO: PA2780
PROJECT. Athabasca Bridge
KLOHN-CRIPPEN LOCATION: east side, north
‘ LOGGED BY:  JGM CHECKED BY:
08/05/95| PLATE: 1 of 1 HOLENO:  FL1BRDG2




APPENDIX 11

RESULTS OF LABORATORY ANALYSIS OF GROUNDWATER SAMPLES

Klshn-Crippen



| | KLOHN-CRIPPEN CONSULTING LTD.
CHEM EX Labs Alberta Inc. ATTENTION : DAN EMMERSON

Calgary : 2021 - 4151 Avene N.E.. T2E 6P2. Telephona (403) 281-3077, FAX (403) 2919466 SUNCOR NEW LEASE
Edmonton : 9331 - 48th Street, TEB 2R4, Telephone (403) 465.9877, FAX (403) 466.3332 PROJ. #PA27790201

Sample Description : OBl

Chemex Worksheet Number : 95-00280-1
Sample Date & Time : March 17, 1995

Chemex Project Number : SUNC178-0501

Sampled By : DT Sample Access :

Sample Type : GRAB Sample Matrix : WATER

Sample Station Code : Report Date ": March 31, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Calcium - (AA) Dissolved 20103L mg/L 78.0 0.01
Magnesium - (AA) Dissolved 121021 mg/L 22.0 0.01
Sodium - (Flame Photometer) Dis 11103L mg/L 10.4 0.2
Potassium - (Flame Photometer) Dis 19103L mg/L 1.93 0.05
Chloride - Dissolved 17206L mg/L 1.2 0.5
Sulphate - (IC) 16309L mg/L 23.8 0.1
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 305. 0.5
pH 10301L Units 7.19 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 372. 0.5
Total Hardness (as CaC03) 10602L mg/L 286. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 4.41 0.02
Fluoride 09105L mg/L 0.20 0.05
Specific Conductance - 02041L umhos/Cm 580. 1 0.02
Total Dissolved Solids 00201L mg/L 324. 1.
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.136 0.003
Sulphur - (ICP) - Dissolved mg/L 7.3 0.2
Aluminum -  Dissolved (ICP) 13109L mg/L < 0.01 0.01
Arsenic - Dissolved (AA) 33109L mg/L 0.0003 0.0002
Barium - Dissolved (ICP) 56109L mg/L 0.10 0.01
Beryllium - Dissolved (ICP) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP) 05111L mg/L 0.01 0.01
Cadmium - Dissolved (ICP) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP) 29109L mg/L 0.003 0.001
Iron - Dissolved (ICP) 26109L mg/L 0.06 0.01
Lead - Dissolved (ICP) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP) 03109L mg/L 0.013 0.001
Manganese - Dissolved (ICP) 25109L mg/L 0.261 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05




KLOHN-CRIPPEN CONSULTING LTD.

CHEMEX Labs Alberta.!ncm ~ ATTENTION : DAN EMMERSON

Calgary : 2021 - 415t Awerwo N.E.. T2E 6P2. Telophone (403) 291-3077, FAX (403) 201-0468 SUNCOR NEW LEASE

Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-0877, FAX (403) 466-3332 PROJ. #PA27790201

Sample Description : 0Bl Chemex Worksheet Number : 95-00280-1

Sample Date & Time : March 17, 1995 Chemex Project Number : SUNC178-0501

Samplied By : DT Sample Access :

Sample Type : GRAB ) Sample Matrix : WATER

Sample Station Code : _ Report Date : March 31, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Molybdenum - Dissolved (ICP) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 34105L mg/L 0.0002 $.0002
Silver - Dissolved (ICP) 47450L ma/L < 0.002 0.002
Strontium - Dissoived (ICP) 38111L mg/L 0.174 0.002
Titanium - Dissolved (ICP) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP) 23330D mg/L - < 0.002 0.002
Zinc - Dissolved (ICP) 30501D mg/L 0.006 0.001
Ion Balance Balance 0.94 0.01




CHEMEX' Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD. '
ATTENTION : DAN EMMERSON

Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telaptone (303) 2913077, FAX o) zo18aes  PROJ . #PA27790201

Edmonton : 9331 - 48th Street, T6B 2R4, Tetephone (403) 465-9877, FAX (403) 466-3332

Sample Description : OBl Chemex Worksheet Number : 95-00280-1
Sample Date & Time : March 17, 1995 Chemex Project Number  : SUNC178-0501
Sampled By : DT Sample Access :

Sampie Type : GRAB Sample Matrix : WATER
Sample Station Code : Report Date : March 31, 1995

PARAMETER DATE QA/QC SPIKES CHECK'
ANALYZED BATCH bup % CONT LIMIT % CONT LIMIT
(DD-MM-YY)  NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER

Calcium - (AA) Dissolved 22-03-95 1 1.1 99.5 94.6 105.6 101.7 95.0 105.0
Magnesium - (AA) Dissolved 22-03-95 1 1.0 99.5 94.1 104.8 97.0 95.8 104 .8
Sodium - (Flame Photometer) Dis 20-03-95 1 0.1 101.8 91.7 109.1 99.7 93.5 105.7
Potassium - (Flame Photometer) Dis 20-03-95 1 1.0 100.4 92.1 107.1 96.7 93.9 105.7
Chloride - Dissolved 20-03-95 1 0.7 98.5 90.8 108.8 100.6 94.3 105.6
Sulphate - (IC) 21-03-95 10 2.4 100.0 91.3 108.3 101.0 90.7 104.7
Total Alkalinity (as CaC03) 17-03-95 3 0.1 NOT APPLICABLE NOT APPLICABLE
pH 17-03-95 3 0.2 NOT APPLICABLE NOT APPLICABLE
Silicon - Dissolved (ICP) 23-03-95 10 0.8 103.6 59.1 162.3 111.8 60.9 147.2
Fluoride 20-03-95 2 0.0 106.1 82.0 122.1 100.9 92.6 111.1
Specific Conductance 17-03-95 1 0.2 NOT APPLICABLE NOT APPLICABLE
Nitrite plus Nitrate Nitrogen as N 18-03-95 1 0.0 97.3 93.1 105.1 99.1 87.8 107.9
Sulphur - (ICP) - Dissolved 23-03-95 10 0.7 NOT APPLICABLE NOT APPLICABLE
Aluminum -  Dissolved (ICP) 23-03-95 10 0.1 106.9 89.8 115.5 111.0 94.2 111.5
Arsenic - Dissolved (AA) 24-03-95 1 2.0 98.2 72.1 119.4 93.8 75.3 122.4
Barium - Dissolved (ICP) 23-03-95 10 1.0 103.5 92.6 107.9 105.0 93.6 105.6
Beryllium - Dissolved (ICP) 23-03-95 10 0.0 105.6 88.2 118.0 106.8 89.2 110.9
Boron - Dissolved (ICP) 23-03-95 10 1.4 101.1 92.2 109.7 104.7 90.6 111.0
Cadmium - Dissolved (ICP) 23-03-95 10 0.0 103.2 83.5 121.6 106.2 86.6 113.1
Chromium - Dissolved (ICP) 23-03-95 10 3.0 108.6 87.0 116.3 108.8 89.8 109.8
Cobalt - Dissolved (ICP) 23-03-95 10 3.2 103.2 86.4 °  114.4 104.0 88.3 107.8
Copper - Dissolved (ICP) 23-03-95 10 0.0 102.1 90.1 104.7 103.6 90.7 103.7
Iron - Dissolved (ICP) 23-03-95 10 0.0 105.5 88.8 114.6 107.0 92.2 112.0
Lead - Dissolved (ICP) 23-03-95 10 0.0 99.4 86.8 113.1 106.5 91.6 106.7
Lithium - Dissolved (ICP) 23-03-95 10 0.0 94.1 74.2 111.3 96.0 82.6 107.0
Manganese - Dissolved (ICP) 23-03-95 10 0.5 106.9 87.3 112.7 105.7 89.1 107.1
Mercury - Dissolved (CVAA) 22-03-95 1 0.0 114.0 66.0 132.7 128.0 69.9 131.2
Molybdenum - Dissolved (ICP) 23-03-95 10 0.0 108.9 87.0 117.6 108.2 90.5 109.8
Nickel - Dissolved (ICP) 23-03-95 10 0.0 103.8 83.5 117.0 106.7 90.4 110.1
Phosphorus - Dissolved (ICP) 23-03-95 10 1.7 97.0 84.0 113.4 96.7 85.1 106.3
Selenium - Dissolved (AA) 24-03-95 1 1.0 96.0 79.2 120.7 87.5 76.6 122.4
Silver - Dissolved (ICP) 23-03-95 10 0.0 98.9 84.8 107.3 102.5 93.1 104.1




CHEMEX Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Calgary 1 2021 - 415t Averse N.E., T2E 6P2. Telephons (403) 201-3077, FAX (403) 201-9468 PROJ.#PA27790201
Edmonion : 9331 - 4Bth Streat, T6B 2R4, Telephona (403) 465-9877, FAX (403) 466-3332 :
Sample Description : 0B1 Chemex Worksheet Number : 95-00280-1
Sample Date & Time : March 17, 1995 Chemex Project Number  : SUNC178-0501
Sampled By : DT Sample Access :
Sample Type : GRAB Sample Matrix : WATER
Sample Station Code : . Report Date : March 31, 1995
PARAMETER DATE -~ QA/QC SPIKES CHECK
ANALYZED BATCH DupP % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER
Strontium - Dissolved (ICP) 23-03-95 10 1.1 103.1 93.3 107.6 105.7 9.1 106.9
Titanium - Dissolved (ICP) 23-03-95 10 0.0 103.6 91.9 113.8 105.2 93.5 110.7
Uranium - Dissolved (ICP) . 23-03-95 10 0.0 72.9 51.6 138.3 94,7 76.9 119.8
Vanadium - Dissolved (ICP) 23-03-95 10 3.2 105.1 89.1 114.4 104.3 9%.1 108.8
2inc - Dissotved (iCP) 23-03-95 10 0.3 101.5 86.1 117.4 102.3 89.4 109.7




- - KLOHN-CRIPPEN CONSULTING LTD.
CHEMEX Labs Alberta Inc. ATTENTION : DAN EMMERSON

Caigary : 2021 - 415t Avonus N.E.. T2E 62, Telephona (403) 291-3077, FAX (403) 201-9468 SUNCOR NEW LEASE
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332 PROJ. #PA27790201

Sample Description : 0B2

Chemex Worksheet Number : 85-00280-2
Sample Date & Time : March 17, 1995

Chemex Project Number : SUNC178-0501

Sampled By . DT Sample Access :

Sample Type : GRAB Sample Matrix : WATER

Sample Station Code : Report Date : March 31, 1995
PARAMETER DESCRIPTION ©©© 7 NAQUADAT UNITS RESULTS - DETECTION

CODE LIMIT

Calcium - (AA) Dissolved 20103L mg/L 25.0 0.01
Magnesium - (AA) Dissolved 12102L mg/L 7.40 0.01
Sodium - (Flame Photometer) Dis 11103L mg/L 186. 0.2
Potassium - (Flame Photometer) Dis 19103L mg/L 4.18 0.05
Chloride - Dissolved 17206L mg/L 9.6 0.5
Sulphate - (IC) 16309L mg/L 0.7 0.1
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 491. 0.5
pH 10301L Units 7.56 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 599. 0.5
Total Hardness (as CaC03) 10602L mg/L 93.0 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 9.00 0.02
Fluoride 09105L mg/L 0.43 0.05
Specific Conductance . 02041L umhos/Cm 873. 0.02
Total Dissolved Solids 00201L mg/L 532. 1.
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.018 0.003
Sulphur - (ICP) - Dissolved mg/L 0.5 0.2
Aluminum - Dissolved (ICP) 13109L mg/L 0.14 0.01
Arsenic - Dissolved (AA) 33109L mg/L 0.0005 0.0002
Barium - Dissolved (ICP) 56109L mg/L 0.12 0.01
Beryllium - Dissolved (ICP) 04103L mg/L < 0.001 - 0.001
Boron - Dissolved (ICP) 05111L mg/L 0.44 0.01
Cadmium - Dissolved (ICP) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP) 29109L mg/L < 0.001 0.001
Iron - Dissolved (ICP) 26109L mg/L 0.04 0.01
Lead - Dissolved (ICP) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP) 03109L mg/L 0.046 0.001
Manganese - Dissolved (ICP) 25109L mg/L 0.101 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05




\

KLOHN-CRIPPEN CONSULTING LTD.

CHEM EX .Labs Alberté Inc. | ATTENTION : DAN EMMERSON

Calgary s 2021 - 4161 Avorme N.E.. T2E 6P2. Telephons (403) 291-3077, FAX (403) 201-9468 SUNCOR NEW LEASE
Edmonton : 9331 - 48th Street, T68 2R4, Telephone (403) 465-9877, FAX (403) 466-3332 PROJ . #PAZ 7790 2 0 l

Sample Description : 082 Chemex Worksheet Number : 95-00280-2

Sample Date & Time : March 17, 1995 Chemex Project Number : SUNC178-0501

Sampied By : DT Sample Access :

Sample Type : GRAB i Sample Matrix 1 WATER

Sample Station Code : Report Date : March 31, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Molybdenum - Dissolved (ICP) 42330L mg/L 0.006 0.003
Nickel -~ Dissolved (ICP) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 34105L ‘mg/L < 0.0002 0.0002
Silver - Dissolved (ICP) 47450L mg/L < 0.002 0.002
Strontium - Dissoived (ICP) 38111L mg/L 0.213 0.002
Titanium - Dissolved (ICP) 22111D mg/L 0.006 0.003
Uranium - Dissolved (ICP) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP) 30501D mg/L 0.011 0.001
Ion Balance Balance 1.00 0.01




CHEMEX Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 201-9468 PROJ.#PA27790201

Edmonton : 9331 - 48th Street, T6B 2Rd, Telephone (403) 465-0877, FAX (403) 466-3332

Sampte Description : 0B2 Chemex Worksheet Number : 95-00280-2
Sample Date & Time : March 17, 1995 Chemex Project Number : SUNC178-0501
Sampled By : DT Sample Access :

Sample Type . GRAB Sample Matrix : WATER
Sample Station Code : Report Date ": March 31, 1995

PARAMETER DATE QA/QC SPIKES CHECK
ANALYZED BATCH pup % CONT LIMIT % CONT LIMIT
(DD-MM-YY)  NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER

Calcium - (AA) Dissolved 22-03-95 1 1.1 99.5 94.6 105.6 101.7 95.0 105.0
Magnesium - (AA) Dissolved 22-03-95 1 1.0 99.5 94.1 104.8 97.0 95.8 104.8
Sodium - (Flame Photometer) Dis 20-03-95 1 0.1 101.8 91.7 109.1 99.7 93.5 105.7
Potassium - (Flame Photometer) Dis 20-03-95 1 1.0 100.4 92.1 107.1 96.7 93.9 105.7
Chloride - Dissolved 20-03-95 1 0.7 98.5 90.8 108.8 100.6 94.3 105.6
Sulphate - (IC): 21-03-95 10 2.4 100.0 91.3 108.3 101.0 90.7 104.7
Total Alkalinity (as CaCO03) 17-03-95 3 0.1 NOT APPLICABLE NOT APPLICABLE
PH 17-03-95 3 0.2 NOT APPLICABLE NOT APPLICABLE
Silicon - Dissolved (ICP) 23-03-95 10 0.8 103.6 59.1 142.3 111.8 60.9 147.2
Fluoride 20-03-95 2 0.0 106.1 82.0 122.1 100.9 92.6 1111
Specific Conductance 17-03-95 1 0.2 NOT APPLICABLE NOT APPLICABLE
Nitrite plus Nitrate Nitrogen as N 18-03-95 1 0.0 97.3 93.1 105.1 99.1 87.8 107.9
Sulphur - (ICP) - Dissolved 23-03-95 10 0.7 NOT APPLICABLE NOT APPLICABLE
Aluminum - Dissolved (ICP) 23-03-95 10 0.1 106.9 89.8 115.5 111.0 94.2 111.5
Arsenic - Dissolved (AA) 264-03-95 1 2.0 98.2 72.1 119.4 93.8 75.3 122.4
Barium - Dissolved (ICP) 23-03-95 10 1.0 103.5 92.6 107.9 105.0 93.6 105.6
Beryllium - Dissolved (ICP) 23-03-95 10 0.0 105.6 88.2 118.0 106.8 89.2 110.9
Boron - Dissolved (ICP) 23-03-95 10 1.4 101.1 92.2 109.7 104.7 90.6 111.0
Cadmium - Dissolved (ICP) 23-03-95 10 0.0 103.2 83.5 121.6 106.2 86.6 113.1
Chromium - Dissolved (ICP) 23-03-95 10 3.0 108.6 87.0 116.3 108.8 89.8 109.8
Cobalt - Dissolved (ICP) 23-03-95 10 3.2 103.2 86.4 114.4 104.0 88.3 107.8
Copper - Dissolved (ICP) 23-03-95 10 0.0 102.1 90.1 ° 104.7 103.6 90.7 103.7

"Iron - Dissolved (ICP) 23-03-95 10 0.0 105.5 88.8 114.6 107.0 92.2 112.0
Lead - Dissolved (ICP}.: 23-03-95 10 0.0 99.4 86.8 113.1 106.5 91.6 106.7
Lithium - Dissolved (ICP) 23-03-95 10 0.0 94.1 74.2 111.3 96.0 82.6 107.0
Manganese - Dissolved (ICP) 23-03-95 10 0.5 106.9 87.3 112.7 105.7 89.1 107.1
Mercury - Dissolved (CVAA) 22-03-95 1 0.0 114.0 66.0 132.7 128.0 69.9 131.2
Molybdenum - Dissolved (ICP) 23-03-95 10 0.0 108.9 87.0 117.6 108.2 90.5 109.8
Nickel - Dissolved (ICP) 23-03-95 10 0.0 103.8 83.5 117.0 106.7 90.4 110.1
Phosphorus - Dissolved (ICP) 23-03-95 10 1.7 97.0 84.0 113.4 96.7 85.1 106.3
Selenium - Dissolved (AA) 24-03-95 1 1.0 96.0 79.2 120.7 87.5 76.6 122.4
Silver - Dissolved (ICP) 23-03-95 10 0.0 98.9 84.8 107.3 102.5 93.1 104.1




1

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :

CHEMEX Labs Alberta'inc,. KLOHN-CRIPPEN CONSULTING LTD.

ATTENTION :-DAN EMMERSON

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468 PROJ. #PA27790201
Edmorton : 9331 - 48th Strect, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B2 Chemex Worksheet Number : 85-00280-2
Sample Date & Time : March 17, 1995 Chemex Project Number : SUNC178-0501
Sampled By : DT Sample Access :
Sample Type : GRAB ) Sample Matrix . WATER
Sample Station Code : ~ Report Date .+ March 31, 1995
PARAMETER DATE QA/GC SPIKES CHECK
ANALYZED BATCH pup % CONT LIMIT % CONT LIMIT

(DD-MM-YY)  NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER

Strontium - Dissolved (ICP) 23-03-95 10 1.1 103.1 93.3 107.6 105.7 96.1 106.9
Titanium - Dissolved (ICP) 23-03-95 10 0.0 103.6 91.9 113.8 105.2 93.5 110.7
Uranium - Dissolved (ICP) 23-03-95 10 0.0  72.9 51.6 138.3 94.7 76,9 119.8
Vanadium - Dissolved (ICP) 23-03-95 10 3.2 105.1 89.1 114.4 106.3 93.1 108.8

inc - Dissolved (ICP) 23-03-95 10 0.3 101.5 86.1 117.4 102.3 89.4 109.7




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 201-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : OB3

Sample Date & Time : March 17, 1995
Sampled By : DT

Sample Type : GRAB

Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

SUNCOR NEW LEASE
PROJ.#PA27790201

Chemex Worksheet Number :

Chemex Project Number
Sample Access

Sample Matrix

Report Date

85-00280-3
: SUNC178-0501

¢ WATER
: March 31, 1995

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Calcium - (AA) Dissolved 20103L mg/L 5.10 0.01
Magnesium - (AA) Dissolved 12102L mg/L 0.89 0.01
Sodium - (Flame Photometer) Dis 11103L mg/L 1.66 0.2
Potassium - (Flame Photometer) Dis 19103L mg/L 0.51 0.05
Chloride - Dissolved 17206L mg/L < 0.5 0.5
Sulphate - (IC) 16309L mg/L 10.2 0.1
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 9.9 0.5
pH 10301L Units 5.56 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 12.0 0.5
Total Hardness (as CaC03) 106021 mg/L 16.4 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 4.69 0.02
Fluoride 09105L mg/L 0.08 0.05
Specific Conductance 02041L umhos/Cm 43.0 0.02
Total Dissolved Solids 00201L mg/L 24.5 1.
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.028 0.003
Sulphur - (ICP) - Dissolved mg/L 3.2 0.2
Aluminum -  Dissolved (ICP) 13109L mg/L ] 0.04 0.01
Arsenic - Dissolved (AA) 33109L mg/L < 0.0002 0.0002
Barium - Dissolved (ICP) 56109L mg/L 0.01 0.01
Beryllium - Dissolved (ICP) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP) 05111L mg/L < 0.01 0.01
Cadmium - Dissolved (ICP) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP) 29109L mg/L < 0.001 0.001
Iron - Dissolved (ICP) 26109L mg/L 0.01 0.01
Lead - Dissolved (ICP) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP) 03109L mg/L < 0.001 0.001
Manganese - Dissolved (ICP) 25109L mg/L 0.012 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05




. KLOHN-CRIPPEN CONSULTING LTD.
CHEMEX Labs Alberta Inc. ATTENTION : DAN EMMERSON
Calgary : 2091 - 4151 Averso N.E., T2E 6P3, Talophone (403) 291-3077, FAX (403) 291-9468 SUNCOR NEW LEASE
Edmonton : 9331 - 46th Street, TEB 2R4, Telaphons (403) 465-9877, FAX (403) 466-3332 PROJ . #PA27790201

Sample Description : 0B3
Sample Date & Time : March 17, 1995

Chemex Worksheet Number : 95-00280-3
Chemex Project Number : SUNC178-0501

Sampled By : DT Sample Access :

Sample Type : GRAB Sample Matrix : WATER

Sample Station Code : Report Date : March 31, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Molybdenum - Dissolved (ICP) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP) 47450L mg/L < 0.002 0.002
Strontium - Dissolved (ICP) 38111L mg/L 0.031 0.002
Titanium - Dissolved (ICP) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP) 23330D mg/L 0.003 0.002
Zinc - Dissolved (ICP) 30501D mg/L 0.009 0.001
Ion Balance Balance 1.00 0.01




CHEMEX Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Colgary - 2021 - 4151 Avonwe N.E., T2E 6PZ. Telephone (403) 291-3077, FAX (403) 2019468 PR0OJ.#PA27790201

Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B3 Chemex Worksheet Number : 95-00280-3
Sample Date & Time : March 17, 1985 Chemex Project Number : SUNC178-0501
Sampled By ) Sample Access :

Sample Type : GRAB Sample Matrix : WATER
Sample Station Code : Report Date . March 31, 19985

PARAMETER DATE  QA/QC SPIKES CHECK
ANALYZED BATCH bup % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER

Calcium - (AA) Dissolved 22-03-95 1 1.1 99.5 94.6 105.6 101.7 95.0 105.0
Magnesium - (AA) Dissolved 22-03-95 1 1.0 99.5 94.1 104 .8 97.0 95.8 104.8
Sodium - (Flame Photometer) Dis 20-03-95 1 0.1 101.8 91.7 109.1 99.7 93.5 105.7
Potassium - (Flame Photometer) Dis 20-03-95 1 1.0 100.4 92.1 107.1 96.7 93.9 105.7
Chloride - Dissolved 20-03-95 1 0.7 98.5 90.8 108.8 100.6 94.3v 105.6
Sulphate - (IC) 21-03-95 10 2.4 100.0 91.3 108.3 101.0 90.7 104.7
Total Alkalinity (as CaCO03) 17-03-95 3 0.1 NOT APPLICABLE NOT APPLICABLE

pH 17-03-95 3 0.2 NOT APPLICABLE NOT APPLICABLE
Silicon - Dissolved (ICP) 23-03-95 10 0.8 103.6 59.1 142.3 111.8 60.9 147.2
Fluoride 20-03-95 2 0.0 106.1 82.0 122.1 100.9 92.6 1111
Specific Conductance 17-03-95 1 0.2 NOT APPLICABLE NOT APPLICABLE
Nitrite plus Nitrate Nitrogen as N 18-03-95 1 0.0 97.3 93.1 105.1 99.1 87.8 107.9
Sulphur - (ICP) - Dissolved 23-03-95 10 0.7 NOT APPLICABLE NOT APPLICABLE
Aluminum - Dissolved (ICP) 23-03-95 10 0.1 106.9 89.8 115.5 111.0 94.2 111.5
Arsenic - Dissolved (AA) 24-03-95 1 2.0 98.2 = 72.1 119.4 93.8 75.3 122.4
Barium - Dissolved (ICP) 23-03-95 10 1.0 103.5 92.6 107.9 105.0 93.6 105.6
Beryllium - Dissolved (ICP) 23-03-95 10 0.0 105.6 88.2 118.0 106.8 89.2 110.9
Boron - Dissolved (ICP) 23-03-95 10 1.4 101.1 92.2 109.7 104.7 90.6 . 111.0
Cadmium - Dissolved (ICP) 23-03-95 10 0.0 103.2 83.5 121.6 106.2 86.6 113.1.
Chromium - Dissolved (ICP) 23-03-95 10 3.0 108.6 87.0 116.3 108.8 89.8 109.8
Cobatt - Dissolved (ICP) 23-03-95 10 3.2 103.2 86.4 114.4 104.0 88.3 107.8
Copper - Dissolved (ICP) 23-03-95 10 0.0 102.1 90.1 104.7 103.6 90.7 103.7
iron - Dissolved (ICP) 23-03-95 10 0.0 105.5 88.8 114.6 107.0 92.2 112.0
Lead - Dissolved (ICP) 23-03-95 10 0.0 99.4 86.8 113.1 106.5 91.6 106.7
Lithium - Dissolved (ICP) 23-03-95 10 0.0 94.1 74.2 111.3 96.0 82.6 107.0
Manganese - Dissolved (ICP) 23-03-95 10 0.5 106.9 87.3 112.7 105.7 89.1 107.1
Mercury - Dissolved (CVAA) 22-03-95 1 0.0 114.0 66.0 132.7 128.0 69.9 131.2
Molybdenum - Dissolved (ICP) 23-03-95 10 0.0 108.9 87.0 17.6 108.2 90.5 109.8
Nickel - Dissolved (ICP) 23-03-95 10 0.0 103.8 83.5 117.0 106.7 90.4 110.1
Phosphorus - Dissolved (ICP) 23-03-95 10 1.7 97.0 84.0 113.4 96.7 85.1 106.3
Selenium - Dissolved (AA) 24-03-95 1 1.0 96.0 79.2 120.7 87.5 76.6 122.4
Silver - Dissolved (ICP) 23-03-95 10 0.0 98.9 84.8 107.3 102.5 93.1 104.1




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telephone (403) 201-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, TSB 2R4, Telaphane (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B3

Sample Date & Time : March 17, 1995
Sampled By : DT

Sample Type . GRAB

Sample Station Code :

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD. '
ATTENTION : DAN EMMERSON
PROJ.#PA27790201

Chemex Worksheet Number : 95-00280-3

Chemex Project Number

Sample Access

Sample Matrix

Report Date

: SUNC178-0501

. WATER
: March»3l, 1995

PARAMETER DATE QA/QC SPIKES CHECK

ANALYZED BATCH bup % CONT LIKIT % CONT LIMIT

(DD-MM-YY)  NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER
Strontium - Dissolved (ICP) 23-03-95 10 1.1 103.1 93.3 107.6 105.7 94 .1 106.9
Titanium - Dissolved (ICP) 23-03-95 10 0.0 103.6 91.9 113.8 105.2 93.5 110.7
Uranium - Dissolved (ICP) 23-03-95 10 0.0 72.9 51.6 138.3 94.7 76.9 119.8
Vanadium - Dissolved (ICP) 23-03-95 10 3.2 105.1 89.1 114.4 106.3 93.1 108.8
Zinc - Dissolved (ICP) 23-03-95 10 0.3 101.5 86.1 117.4 102.3 89.4 109.7




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephona (403) 291-3077, FAX (403) 201-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B4
Sample Date & Time : 13-03-95
Sampled By : DT
Sample Type : GRAB
Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

SUNCOR NEW LEASE
PROJ. #PA27790201

Chemex Worksheet Number
Chemex Project Number
Sample Access

Sample Matrix

Report Date

: 95-00280-4
: SUNC178-0501

. WATER
t March 31, 1995

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Calcium - (AA) Dissolved 20103L mg/L 4.35 0.01
Magnesium - (AA) Dissolved 12102L mg/L 1.29 0.01
Sodium - (Flame Photometer) Dis 11103L mg/L 2.30 0.2
Potassium - (Flame Photometer) Dis 19103L mg/L 1.12 0.05
Chloride - Dissolved 17206L mg/L < 0.5 0.5
Sulphate - (IC) 16309L mg/L 9.7 0.1
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 14.7 0.5
pH 10301L Units 5.62 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 17.9 0.5
Total Hardness (as CaC03) 10602L mg/L 16.2 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 6.47 0.02
Fluoride 09105L mg/L < 0.05 0.05
Specific Conductance 02041L umhos/Cm 48.0 '0.02
Total Dissolved Solids 00201L mg/L 28.0 1.
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.061 0.003
Sulphur - (ICP) - Dissolved mg/L 3.0 0.2
Aluminum -  Dissolved (ICP) 13109L mg/L 0.06 - 0.01
Arsenic - Dissolved (AA) 33109L mg/L < 0.0002 0.0002
Barium - Dissolved (ICP) 56109L mg/L < 0.01 0.01
Beryllium - Dissolved (ICP) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP) 05111L mg/L < 0.01 0.01
Cadmium - Dissolved (ICP) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP) 29109L mg/L 0.002 0.001
Iron - Dissolved (ICP) 26109L mg/L 0.05 0.01
Lead - Dissolved (ICP) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP) 03109L mg/L 0.002 0.001
Manganese - Dissolved (ICP) 25109L mg/L 0.016 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05




;. | ~ KLOHN-CRIPPEN CONSULTING LTD.
CHEM EX Labs Alberta Inc. ATTENTION : DAN EMMERSON

Calgary - 2021 - 4151 Avenus N.E., T2E 6P2. Telophona (403) 201-3077, FAX (403) 201-6468 SUNCOR NEW LEASE

Edmonton : 9331 - 46th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332 PRoJ . #PA27790201

Sample Description : 0B4 Chemex Worksheet Number : 85-00280-4

Sample Date & Time : 13-03-95 Chemex Project Number : SUNC178-0501

Sampled By : DT Sample Access :

Sample Type : GRAB i Sample Matrix. : WATER

Sample Station Code : ~ Report Date . March 31, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Molybdenum - Dissolved (ICP) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP) 47450L mg/L < 0.002 0.002
Strontium - Dissoived (ICP) 38111L mg/L 0.028 0.002
Titanium - Dissolved (ICP) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP) mg/L < 0.5 0.5
Vanadium ~ Dissolved (ICP) 233300 mg/L < 0.002 0.002
Zinc - Dissolved (ICP) 30501D mg/L 0.006 0.001
Ion Balance Balance 0.90 0.01




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B4

Sample Date & Time : 13-03-85
Sampled By : DT
Sample Type : GRAB

Sample Station Code :

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :

.

KLOHN-CRIPPEN CONSULTING LTD.

ATTENTION

DAN EMMERSON
PROJ . #PA27790201

Chemex Worksheet Number :
Chemex Project Number
Sample Access

Sample Matrix

Report Date

95-00280-4
: SUNC178-0501

1 WATER
: March 31, 1995

PARAMETER DATE QA/QC SPIKES CHECK

ANALYZED BATCH pup % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER
Calcium - (AA) Dissolved 22-03-95 1 1.1 99.5 94.6 105.6 101.7 95.0 105.0
Magnesium - (AA) Dissolved 22-03-95 1 1.0 99.5 94.1 104.8 97.0 95.8 104.8
Sodium - (Flame Photometer) Dis 20-03-95 1 0.1 101.8 91.7 109.1 99.7 93.5 105.7
Potassium - (Flame Photometer) Dis 20-03-95 1 1.0 100.4 92.1 107.1 96.7 93.9 105.7
Chloride - Dissolved 20-03-95 1 0.7 98.5 90.8 108.8 100.6 94.3 105.6
Sulphate - (IC) 21-03-95 10 2.4 100.0 91.3 108.3 101.0 90.7 104.7

Total Alkalinity (as CaC03) 17-03-95 3 0.1 NOT APPLICABLE NOT APPLICABLE

pH 17-03-95 3 0.2 NOT APPLICABLE NOT APPLICABLE
Silicon - Dissolved (ICP) 23-03-95 10 0.8 103.6 59.1 142.3 111.8 60.9 1647.2
Fluoride 20-03-95 2 0.0 106.1 82.0 122.1 100.9 92.6 111.1

Specific Conductance 17-03-95 1 0.2 NOT APPLICABLE NOT APPLICABLE
Nitrite plus Nitrate Nitrogen as N 18-03-95 1 0.0 97.3 93.1 105.1 99.1 87.8 107.9
Aluminum - Dissolved (ICP) 23-03-95 10 0.1 106.9 89.8 115.5 111.0 94.2 111.5
Arsenic - Dissolved (AA) 24-03-95 1 2.0 98.2 72.1 119.4 93.8 75.3 122.4
Barium - Dissolved (ICP) © 23-03-95 10 1.0 103.5 92.6 107.9 105.0 93.6 105.6
Beryllium - Dissolved (ICP) 23-03-95 10 0.0 105.6 88.2 118.0 106.8 89.2 110.9
Boron - Dissolved (ICP) 23-03-95 10 1.4 101.1 92.2 109.7 104.7 90.6 111.0
Cadmium - Dissolved (ICP) 23-03-95 10 0.0 103.2 83.5 121.6 106.2 86.6 113.1
Chromium - Dissolved (ICP) 23-03-95 10 3.0 108.6 87.0 116.3 108.8 89.8 109.8
tobalt - Dissolved (ICP) 23-03-95 10 3.2 103.2 86.4 114.4 104.0 88.3 107.8
Copper - Dissolved (ICP) 23-03-95 10 0.0 102.1 90.1 = 104.7 103.6 90.7 103.7
Iron - Dissolved (ICP) 23-03-95 10 0.0 105.5 88.8 114.6 107.0 92.2 112.0
Lead - Dissolved (ICP) 23-03-95 10 0.0 99.4 86.8 113.1 106.5 91.6 106.7
Lithium - Dissolved (ICP) 23-03-95 10 0.0 94.1 74.2 111.3 96.0 82.6 107.0
Manganese - Dissolved (ICP) 23-03-95 10 0.5 106.9 87.3 112.7 105.7 89.1 107.1
Mercury - Dissolved (CVAA) 22-03-95 1 0.0 114.0 66.0 132.7 128.0 69.9 131.2
Molybdenum - Dissolved (ICP) 23-03-95 10 0.0 108.9 87.0 117.6 108.2 90.5 109.8
Nickel - Dissolved (ICP) 23-03-95 10 0.0 103.8 83.5 117.0 106.7 90.4 110.1
Phosphorus - Dissolved (ICP) 23-03-95 10 1.7 97.0 84.0 113.4 96.7 85.1 106.3
| Selenium - Dissolved (AA) 24-03-95 1 1.0 96.0 79.2 120.7 87.5 76.6 122.4
Silver - Dissolved (ICP) 23-03-95 10 0.0 98.9 84.8 107.3 102.5 93.1 104 .1
Strontium - Dissolved (ICP) 23-03-95 10 1.1 103.1 93.3 107.6 105.7 94.1 106.9




CHEMEX Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Calgary 2021 - a1e Avere N.E., T2E 6P2. Tolophons (403) 291-3077, FAX (403) 201-9466 PROJ.#PA27790201
Edmonton : 9331 - 48th Street, T6B 2A4, Telephons (403) 465-9877, FAX (603) 466-3332
Sample Description : 0B4 Chemex Worksheet Number : 95-00280-4
Sample Date & Time : 13-03-95 Chemex Project Number : SUNC178-0501
Sampled By : DT Sample Access :
Sample Type : GRAB Sample Matrix : WATER
Sample Station Code : Report Date : March 31, 1995
PARAMETER - DATE QA/GQC SPIKES ‘CHECK
ANALYZED BATCH bup % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER
Titanium - Dissolved (ICP) 23-03-95 10 0.0 103.6 91.9 113.8 105.2 93.5 110.7
Uranium - Dissolved (ICP) 23-03-95 10 0.0 72.9 51.6 138.3 94.7 76.9 119.8
Vanadium - Dissolved (ICP) 23-03-95 10 3.2 105.1 89.1 114.4 106.3 93.1 108.8
2inc - Dissolved (ICP) 23-03-95 10 0.3 101.5 86.1 117.4 102.3 89.4 109.7




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 201-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telaphone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0BS
Sample Date & Time : 13-03-95
Sampled By . DT
Sample Type : GRAB
Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

SUNCOR NEW LEASE
PROJ. #PA27790201

Chemex Worksheet Number :

Chemex Project Number
Sample Access

Sample Matrix

Report Date

95-00280-5
: SUNC178-0501

: WATER
: March 31, 1995

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Calcium - (AA) Dissolved 20103L mg/L 64.0 0.01
Magnesium - (AA) Dissolved 12102L mg/L 17.8 0.01
Sodium -~ (Flame Photometer) Dis 11103L mg/L 159. 0.2
Potassium - (Flame Photometer) Dis 19103L mg/L 2.85 0.05
Chloride - Dissolved 17206L mg/L 7.8 0.5
Sulphate - (IC) 16309L mg/L 10.2 0.1
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 566. 0.5
pH 10301L Units 7.13 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 690. 0.5
Total Hardness (as CaC03) 10602L mg/L 233. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 8.08 0.02
Fluoride 09105L mg/L 0.54 0.05
Specific Conductance 02041L umhos/Cm 1010 0.02
Total Dissolved Solids 00201L mg/L 607. 1.
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.027 0.003
Sulphur - (ICP) - Dissolved mg/L 3.7 0.2
Aluminum -  Dissolved (ICP) 13109L mg/L < 0.01 0.01
Arsenic - Dissolved (AA) 33109L mg/L 0.0004 0.0002
Barium - Dissolved (ICP) 56109L mg/L 0.21 0.01
Beryllium - Dissolved (ICP) 04103L mg/L < 0.001 - 0.001
Boron - Dissolved (ICP) 05111L mg/L 0.33 0.01
Cadmium - Dissolved (ICP) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP) 29109L mg/L 0.001 0.001
Iron - Dissolved (ICP) 261090 mg/L 0.12 0.01
Lead - Dissolved (ICP) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP) 03109L mg/L 0.044 0.001
Manganese - Dissolved (ICP) 25109L mg/L 0.589 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05




KLOHN-CRIPPEN CONSULTING LTD.

CHEM Ex Labs Alberfa inc. ~ ATTENTION : DAN EMMERSON

Calgary : 2021 - 415t Averwo N.E., T2E 6P2. Telephona (403) 291-3077, FAX (403) 291-9468 SUNCOR NEW LEASE

Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332 pROJ . #PAZ 7 7 90 2 0 1

Sample Description : 0B5 Chemex Worksheet Number : 95-00280-5

Sample Date & Time : 13-03-95 Chemex Project Number : SUNC178-0501

Sampled By . DT Sample Access :

Sample Type : GRAB Sample Matrix : WATER

Sample Station Code : ) Report Date : March 31, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Molybdenum - Dissolved (ICP) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP) 28350L mg/L 0.007 0.005
Phosphorus - Dissolved (ICP) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 34]105L mg/L < 0.0002 0.0002
Silver - Dissclved (ICP) 47450L mg/L < 0.002 0.002
Strontium - Dissclved (ICP) 38111IL mg/L 0.302 0.00?
Titanium -~ Dissolved (ICP) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP) 23330D mg/L 0.002 0.002
Zinc - Dissolved (ICP) 30501D mg/L 0.006 0.001
Ion Balance Balance 0.99 0.01




CHEMEX Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Calgary 2021 - 41t Averio NE_T2E 672, Telephons (403 2913077, FAx aoa o108 PROJ . #PA27790201

Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B5 Chemex Worksheet Number : 95-00280-5
Sample Date & Time : 13-03-95 Chemex Project Number : SUNC178-0501
Sampled By : DT Sample Access :

Sample Type : GRAB Sample Matrix : WATER
Sample Station Code : Report Date < March 31, 1995

PARAMETER DATE QA/QC SPIKES CHECK
ANALYZED BATCH pup % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER

Calcium - (AA) Dissolved 22-03-95 1 1.1 99.5 94.6 105.6 101.7 95.0 105.0
Magnesium - (AA) Dissolved 22-03-95 1 1.0 99.5 94.1 104.8 97.0 95.8 104.8
Sodium - (Flame Photometer) Dis 20-03-95 2 0.2 100.4 91.7 109.1 100.6 93.5 105.7
Potassium - (Flame Photometer) Dis 20-03-95 2 0.0 99.6 92.1 107.1 95.8 93.9 105.7
Chtoride - Dissolved 20-03-95 1 0.7 98.5 90.8 108.8 100.6 94.3 105.6
Sulphate - (IC) 21-03-95 10 2.4 100.0 91.3 108.3 101.0 90.7 104.7
Total Alkalinity (as CaC03) 17-03-95 3 0.1 NOT APPLICABLE NOT APPLICABLE

pH 17-03-95 3 0.2 NOT APPLICABLE NOT APPLICABLE
Silicon - Dissolved (ICP) 23-03-95 10 0.8 103.6 59.1 142.3 111.8 60.9 147.2
Fluoride 20-03-95 2 0.0 106.1 82.0 122.1 100.9 92.6 111.1
Specific Conductance 17-03-95 1 0.2 NOT APPLICABLE NOT APPLICABLE
Nitrite plus Nitrate Nitrogen as N 18-03-95 1 0.0 97.3 93.1 105.1 99.1 87.8 107.9
Aluminum - Dissolved (ICP) 23-03-95 10 0.1 106.9 89.8 115.5 111.0 94.2 111.5
Arsenic - Dissolved (AA) 26-03-95 1 2.0 98.2 72.1 119.4 93.8 75.3 122.4
Barium - Dissolved (ICP) 23-03-95 10 1.0 103.5 92.6 107.9 105.0 93.6 105.6
Beryllium - Dissolved (ICP) 23-03-95 10 0.0 105.6 . 88.2 118.0 106.8 89.2 110.9
Boron - Dissolved (ICP) 23-03-95 10 1.4 101.1 92.2 109.7 104.7 90.6 111.0
Cadmium - Dissolved (ICP) 23-03-95 10 0.0 103.2 83.5 121.6 106.2 86.6 113.1
Chromium - Dissolved (ICP) 23-03-95 10 3.0 108.6 87.0 116.3 108.8 89.8 109.8
Cobalt - Dissolved (ICP) 23-03-95 10 3.2 103.2 86.4 114.4 104.0 88.3 107.8
Copper - Dissolved (ICP) 23-03-95 10 6.0 102.1 90.1 104.7 103.6 90.7 103.7
Iron - Dissolved (ICP) 23-03-95 10 0.0 105.5 88.8 - 114.6 107.0 92.2 112.0
Lead - Dissolved (ICP) 23-03-95 10 0.0 99.4 86.8 113.1 106.5 91.6 106.7
Lithium - Dissolved.(lCP)"  23-03-95 10 0.0 94 .1 76.2 111.3 96.0 82.6 107.0
Manganese - Dissolved (ICP) 23-03-95 10 0.5 106.9 87.3 112.7 105.7 89.1 107.1
Mercury - Dissolved (CVAA) 22-03-95 1 0.0 114.0 66.0 132.7 128.0 69.9 131.2
Molybdenum - Dissolved (ICP) 23-03-95 10 0.0 108.9 87.0 117.6 108.2 90.5 109.8
Nickel - Dissolved (ICP) 23-03-95 10 0.0 103.8 83.5 117.0 106.7 90.4 110.1
Phosphorus - Dissolved (ICP) 23-03-95 10 1.7 97.0 84.0 113.4 96.7 85.1 106.3
Selenium - Dissolved (AA) 24-03-95 1 1.0 96.0 79.2 120.7 87.5 76.6 122.4
Silver - Dissolved (ICP) 23-03-95 10 0.0 98.9 84.8 107.3 102.5 93.1 104 .1
Strontium - Dissolved (ICP) 23-03-95 10 1.1 103.1 93.3 107.6 105.7 94.1 106.9




CHEMEX Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-8468 PROJ. #PA27790201
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332
Sample Description : 0B5 Chemex Worksheet Number : 95-00280-5
Sample Date & Time : 13-03-95 Chemex Project Number : SUNC178-0501
Sampled By : DT Sample Access :
Sample Type : GRAB Sample Matrix 1 WATER
Sample Station Code : Report Date . ¢ March 31, 1995
PARAMETER DATE QA/QC SPIKES CHECK
ANALYZED BATCH oup % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECQV LOWER UPPER
‘Titanium - Dissolved (ICP) 23-03-95 10 0.0 103.6 91.9 113.8 i05.2 93.5 110.7
Uranium - Dissolved (ICP) 23-03-95 10 0.0 72.9 51.6 138.3 94.7 76.9 119.8
Vanadium - Dissolved (ICP) 23-03-95 10 3.2 105.1 89.1 116.4 106.3 93.1 108.8
Zinc - Dissolved (ICP) 25-03-95 10 0.3 101.5 86.1 117.4 102.3 89.4 109.7




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 201-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : L97-P95-1-BA
Sample Date & Time : 13-03-95
Sampled By : DT

Sample Type : GRAB

Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

SUNCOR NEW LEASE
PROJ.#PA27790201

Chemex Worksheet Number
Chemex Project Number

Sample Access
Sample Matrix

Report Date

: 95-00280-6
: SUNC178-0501

: WATER
: March 31, 1995

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Calcium - (AA) Dissolved 20103L mg/L 76.0 0.01
Magnesium - (AA) Dissolved 12102L mg/L 105. 0.01
Sodium - (Flame Photometer) Dis 11103L mg/L 4880 0.2
Potassium - (Flame Photometer) Dis 19103L mg/L 31.6 0.05
Chloride - Dissolved 17206L mg/L 6520 0.5
Sulphate - (IC) 16309L mg/L 1.0 0.1
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaCO3) - 10111L mg/L 2130 0.5
pH 10301L Units 6.98 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2590 0.5
Total Hardness (as CaC03) 10602L mg/L 622. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 2.26 0.02
Fluoride 09105L mg/L 0.78 0.05
Specific Conductance 02041L umhos/Cm 21900 0.02
Total Dissolved Solids 00201L mg/L 12900 - 1.
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.029 0.003
Sulphur - (ICP) - Dissolved mg/L 1.7 0.2
Aluminum -  Dissolved (ICP) 13109L mg/L < 0.01 0.01
Arsenic - Dissolved (AA) 33109L mg/L 0.0002 0.0002
Barium - Dissolved (ICP) 56109L mg/L 0.71 0.01
Beryllium - Dissolved (ICP) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP) 05111L mg/L 3.90 0.01
Cadmium - Dissolved (ICP) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP) 29109L mg/L < 0.001 0.001
Iron - Dissolved (ICP) 261091 mg/L < 0.01 0.01
Lead - Dissolved (ICP) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP) 03109L mg/L 0.967 0.001
Manganese - Dissolved (ICP) 25109L mg/L 0.070 0.001
Mercury - Dissolved (CVAA) 80101L ug/L 0.32 0.05




) | KLOHN-CRIPPEN CONSULTING LTD.
CHEMEX Labs Alberta Inc. ATTENTION : DAN EMMERSON

Calgary - 2001 - 4151 Averue N.E.. T2E 6P2. Telaphons (403) 291-3077, FAX (403) 291-0468 SUNCOR NEW LEASE
Edmonton : 8331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 4663332 PROJ . #PA27790201

Sample Description : L97-P95-1-BA

Chemex Worksheet Number : 95-00280-6
Sample Date & Time : 13-03-95

Chemex Project Number : SUNC178-0501

Sampied By : DT Sample Access :

Sample Type : GRAB Sample Matrix : WATER

Samplte Station Code : Report Date : March 31, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

oDt LIMIT

Molybdenum - Dissolved (ICP) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP) 474501 mg/L < 0.002 0.002
Strontium - Dissoived (ICP) 381111 mg/L 4.70 0.002
Titanium - Dissolved (ICP) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP) mg/L < 0.5 0.5
Vanadium ~ Dissolved (ICP) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP) 30501D mg/L 0.002 0.001
Ion Balance Balance 1.00 0.01




CHEMEX Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Caigary : 2021 - 415t Avenue N.E., T2E 6P2. Telephone (403) 201-3077, FAX (403) 201-9468 PROJ.#PA27790201

Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : L97-P95-1-BA Chemex Worksheet Number : 95-00280-6
Sample Date & Time : 13-03-95 Chemex Project Number : SUNC178-0501
Sampled By : DT Sample Access :

Sample Type : GRAB Sample Matrix : WATER
Sample Station Code : Report Date : March 31, 1995

PARAMETER DATE QA/QC SPIKES CHECK
ANALYZED BATCH bup % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER

Calcium - (AA) Dissolved 22-03-95 1 1.1 99.5 94.6 105.6 101.7 95.0 105.0
Magnesium - (AA) Dissolved 22-03-95 1 1.0 99.5 94 .1 104.8 97.0 95.8 104.8
Sodium - (Flame Photometer) Dis 20-03-95 2 0.2 100.4 91.7 109.1 100.6 93.5 105.7
Potassium - (Flame Photometer) Dis 20-03-95 2 0.0 99.6 92.1 107.1 95.8 93.9 105.7
Chloride - Dissolved 20-03-95 3 0.0 98.0 90.8 108.8 97.2 94.3 105.6
Sulphate - (IC) 21-03-95 10 2.4 100.0 91.3 108.3 101.0 90.7 104.7
Total Alkalinity (as CaC03) 17-03-95 3 0.1 NOT APPLICABLE NOT APPLICABLE
pH 17-03-95 3 0.2 NOT APPLICABLE NOT APPLICABLE
Silicon - Dissolved (ICP) 23-03-95 10 0.8 103.6 59.1 142.3 111.8 60.9 147.2
Fluoride 20-03-95 2 0.0 106.1 82.0 122.1 100.9 92.6 1111
Specific Conductance 17-03-95 1 0.2 NOT APPLICABLE NOT APPLICABLE
Nitrite plus Nitrate Nitrogen as N 18-03-95 1 0.0 97.3 93.1 105.1 99.1 87.8 107.9
Sulphur - (ICP) - Dissolved 23-03-95 10 0.7 NOT APPLICABLE NOT APPLICABLE
Aluminum - Dissolved (ICP) 23-03-95 10 0.1 106.9 89.8 115.5 111.0 94.2 111.5
Arsenic - Dissolved (AA) 24-03-95 1 2.0 98.2 72.1 119.4 93.8 75.3 122.4
Barium - Dissolved (ICP) 23-03-95 10 1.0 103.5 92.6 107.9 105.0 93.6 105.6
Beryllium - Dissolved (ICP) 23-03-95 10 0.0 105.6 88.2 118.0 106.8 89.2 110.9
Boron - Dissolved (ICP) 23-03-95 10 1.4 101.1 92.2 109.7 104.7 90.6 . 111.0
Cadmium - Dissolved (ICP) 23-03-95 10 0.0 103.2 83.5 121.6 106.2 86.6 113.1
Chromium - Dissolved (ICP) ~ 23-03-95 10 3.0 108.6 87.0 116.3 108.8 89.8 109.8
Cobalt - Dissolved (ICP) 23-03-95 10 3.2 103.2 86.4 114.4 104.0 88.3 107.8
Copper - Dissoived (ICP) 23-03-95 10 0.0 102.1 90.1 104.7 103.6 90.7 103.7
Iron - Dissolved (ICP) 23-03-95 10 0.0 105.5 88.8 114.6 107.0 92.2 112.0
tead - Dissolved (ICP) 23-03-95 10 0.0 99.4 86.8 113.1 106.5 91.6 106.7
Lithium - Dissolved (ICP) 23-03-95 10 0.0 94.1 74.2 111.3 96.0 82.6 107.0
Manganese - Dissolved (ICP) 23-03-95 10 0.5 106.9 87.3 112.7 105.7 89.1 107.1
Mercury - Dissolved (CVAA) 23-03-95 1 0.0 89.3 66.0 132.7 112.5 69.9 131.2
Molybdenum - Dissolved (ICP) 23-03-95 10 0.0 108.9 87.0 117.6 108.2 90.5 109.8
Nickel - Dissolved (ICP) 23-03-95 10 0.0 103.8 83.5 117.0 106.7 90.4 110.1
Phosphorus - Dissolved (ICP) 23-03-95 10 1.7 97.0 84.0 113.4 96.7 85.1 106.3
Setenium - Dissolved (AA) 24-03-95 1 1.0 96.0 79.2 120.7 87.5 76.6 122.4
Silver - Dissolved (ICP) 23-03-95 10 0.0 98.9 84.8 107.3 102.5 93.1 1041




CHEMEX | Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 201-9468 PROJ. #PA27790201
Edmonton : 9331 - 48th Strest, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332
Sample Description : L97-P95-1-BA Chemex Worksheet Number : 95-00280-6
Sample Date & Time : 13-03-95 Chemex Project Number : SUNC178-0501
Sampled By 2 DT Sampie Access :
Sample Type : GRAB Sample Matrix : WATER
Sample Station Code : Report Date : March 31, 1995
PARAMETER DATE QA/QcC SPIKES CHECK
ANALYZED BATCH bup % CONT LIKIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER
Strontium - Dissolved (ICP) 23-03-95 10 1.1 103.1 93.3 107.6 105.7 94 .1 106.9
Titanium - Dissolved (ICP) 23-03-95 10 0.0 103.6 91.9 i13.8 105.2 93.5 110.7
Uranium - Dissolved (ICP) 23-03-95 10 0.0 72.9 51.6 138.3 4.7 76.9 119.8
Vanadium - Dissolved (ICP) 23-03-95 10 3.2 105.1 89.1 114.4 i06.3 93.1 108.8
Zinc - Dissolved (ICP) 23-03-95 10 0.3 101.5 86.1 117.4 102.3 89.4 109.7




KLOHN-CRIPPEN CONSULTING LTD.

CHEMEX Labs Alberta Inc. ATTENTION : DAN EMMERSON
Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telephona (403) 201-3077, FAX (403) 2919466 SUNCOR NEW LEASE
Edmonton : 9331 - 48th Street, TGS 2R4, Telephone (403) 465-9877, FAX (403) 466-3332 PROJ . #PA27790201

Sample Description : L97-P95-2-L

Chemex Worksheet Number : 95-00280-7
Sample Date & Time : 13-03-95

Chemex Project Number : SUNC178-0501

Sampled By : DT Sample Access :

Sample Type : GRAB . Sample Matrix : WATER

Sample Station Code : Report Date : March 31, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Calcium - (AA) Dissolved 20103L mg/L 25.8 0.01
Magnesium - (AA) Dissolved 12102L mg/L 20.5 0.01
Sodium - (Flame Photometer) Dis 11103L mg/L 1560 0.2
Potassium - (Flame Photometer) Dis 19103L mg/L 25.8 0.05
Chloride ~ Dissolved 17206L mg/L 1440 0.5
Sulphate - (IC) 16309L mg/L 2.4 0.1
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) - 10111L mg/L 1600 0.5
pH 10301L Units 7.39 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 1950 0.5
Total Hardness (as CaCO03) 10602L mg/L 149. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 2.36 0.02
Fluoride 09105L mg/L 1.50 0.05
Specific Conductance . 02041L umhos/Cm - -~ 6970 0.02
Total Dissolved Solids 00201L mg/L 4050 - 1.
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.016 0.003
Sulphur - (ICP) - Dissolved mg/L 3.6 0.2
Aluminum -  Dissolved (ICP) 13109L mg/L 0.04 0.01
Arsenic - Dissolved (AA) ©33109L mg/L 0.0006 0.0002
Barium - Dissolved (ICP) 56109L mg/L 0.17 0.01
Beryllium - Dissolved (ICP) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP) 05111L mg/L 3.20 0.01
Cadmium - Dissolved (ICP) 485011 mg/L < 0.003 0.003
Chromium - Dissolved (ICP) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP) 29109L mg/L 0.001 0.001
Iron - Dissolved (ICP) 261091 mg/L < 0.01 0.01
Lead - Dissolved (ICP) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP) 03109L mg/L 0.291 0.001
Manganese - Dissolved (ICP) 25109L mg/L 0.034 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05




. | " KLOHN-CRIPPEN CONSULTING LTD.
CHEM EX Labs Alberta Inc. ATTENTION : DAN EMMERSON

Caigary - 2021 - 415t Avenua NLE., T2E 6P2. Telephons (403) 201-3077, FAX (403) 201-9468 SUNCOR NEW L.EASE
Edmonton : 9331 - 48th Street, TEB 2R4, Telaphone (403) 465-9877, FAX (403) 466-3332 PROJ . #PA27790201
Sample Description : [.97-P85-2-L Chemex Worksheet Number : 95-00280-7

Sample Date & Time : 13-03-95 Chemex Project Number : SUNC178-0501

Sampled By : DT Sample Access :

Sample Type . GRAB . Sample Matrix : WATER

Sample Station Code : - Report Date : March 31, 1995 .
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Molybdenum - Dissolved (ICP) 42330L mg/L 0.003 0.003
Nickel - Dissolved (ICP) 28350L mg/L < 0.005 0.005
Phosphorus -~ Dissolved (ICP) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 341050 mg/L < 0.0002 0.0002
Silver - Dissolved (ICP) 47450L mg/L < 0.002 0.002
Strontium - Dissolved (ICP) 38111L mg/L 1.26 0.002
Titanium - Dissolved (ICP) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP) 30501D mg/L 0.004 0.001
Ion Balance Balance 0.98 0.01




CHEM EX Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Caigary 12021 - 4151 Avenue N.E., TZE 6P2. Telephone (403) 2013077, FAX 403y ss1saes  PROJ . #PA27790201

Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-877, FAX (403) 466-3332

Sample Description : L97-P95-2-L Chemex Worksheet Number : 95-00280-7
Sample Date & Time : 13-03-85 Chemex Project Number : SUNC178-0501
Sampled By : DT Sample Access :

Sample Type : GRAB Sample Matrix : WATER
Sample Station Code : Report Date : March 31, 1995

PARAMETER DATE QA/QC SPIKES ' CHECK
ANALYZED BATCH bup % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER

Calcium - (AA) Dissolved 22-03-95 1 1.1 99.5 94 .6 105.6 101.7 95.0 105.0
Magnesium - (AA) Dissolved 22-03-95 1 1.0 99.5 94.1 104.8 97.0 95.8 104.8
Sodium - (Flame Photometer) Dis 20-03-95 2 0.2 100.4 91.7 109.1 100.6 93.5 105.7
Potassium - (Flame Photometer) Dis 20-03-95 2 0.0 99.6 92.1 107.1 95.8 93.9 105.7
Chloride - Dissolved 20-03-95 2 1.0 95.3 90.8 108.8 97.8 94.3 105.6
Sulphate - (IC) 21-03-95 10 2.4 100.0 91.3 108.3 101.0 90.7 104.7
Total Alkalinity (as CaC03) 17-03-95 3 0.1 NOT APPLICABLE NOT APPLICABLE
pH 17-03-95 3 0.2 NOT APPLICABLE NOT APPLICABLE
Silicon - Dissolved (ICP) 23-03-95 10 0.8 103.6 59.1 142.3 111.8 60.9 147.2
Fluoride 20-03-95 2 0.0 106.1 82.0 122.1 100.9 92.6 111.1
Specific Conductance 17-03-95 1 0.2 NOT APPLICABLE NOT APPLICABLE
Nitrite plus Nitrate Nitrogen as N 18-03-95 1 0.0 97.3 93.1 105.1 99.1 87.8 107.9
Sulphur - (ICP) - Dissolved 23-03-95 10 0.7 NOT APPLICABLE NOT APPLICABLE
Aluminum - Dissolved (1CP) 23-03-95 10 0.1 106.9 89.8 115.5 111.0 94.2 111.5
Arsenic - Dissolved (AA) 24-03-95 1 2.0 98.2 72.1 119.4 - 93.8 75.3 122.4
Barium - Dissolved (ICP) 23-03-95 10 1.0 103.5 92.6 107.9 105.0 93.6 105.6
Beryllium - Dissolved (ICP) 23-03-95 10 0.0 105.6 88.2 118.0 106.8 89.2 110.9
Boron - Dissolved (ICP) 23-03-95 10 1.4 101.1 92.2 109.7 104.7 90.6 111.0
Cadmium - Dissolved (ICP) 23-03-95 10 0.0 103.2 83.5 121.6 106.2 86.6 113.1
Chromium - Dissolved (ICP) 23-03-95 10 3.0 108.6 87.0 116.3 108.8 89.8 109.8
Cobalt - Dissolved (ICP) 23-03-95 10 3.2 103.2 86.4  114.4 104.0 88.3 107.8
Copper - Dissolved (ICP) 23-03-95 10 0.0 102.1 90.1 104.7 103.6 90.7 103.7
Iron - Dissolved (ICP) 23-03-95 10 0.0 105.5 88.8 114.6 107.0 92.2 112.0
Lead - Dissolved (ICP) 23-03-95 10 0.0 99.4 86.8 113.1 106.5 91.6 106.7
Lithium - Dissolved (ICP) 23-03-95 10 0.0 94.1 74.2 111.3 96.0 82.6 107.0
Manganese - Dissolved (ICP) 23-03-95 10 0.5 106.9 87.3 112.7 105.7 89.1 107.1
Mercury - Dissolved (CVAA) 22-03-95 1 0.0 114.0 66.0 132.7 128.0 69.9 131.2
Molybdenum - Dissolved (ICP) 23-03-95 10 0.0 108.9 87.0 117.6 108.2 90.5 109.8
Nickel - Dissolved (ICP) 23-03-95 10 6.0 103.8 83.5 117.0 106.7 90.4 110.1
Phosphorus - Dissolved (ICP) 23-03-95 10 1.7 97.0 84.0 113.4 96.7 85.1 106.3
Selenium - Dissolved (AA) 24-03-95 1 1.0 96.0 79.2 120.7 87.5 76.6 122.4
Silver - Dissolved (ICP) 23-03-95 10 0.0 98.9 84.8 107.3 102.5 93.1 104.1




CHEMEX Labs Alberta Ehc,

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Calgasy - 2021 - 415t Avenus N.E., T2E 6P2. Telephons (403) 291-3077, FAX (403) 291-9468 PROJ.#PA27790201
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332
Sample Description : L97-P95-2-L Chemex Worksheet Number : 95-00280-7
Sample Date & Time : 13-03-95 Chemex Project Number  : SUNC178-0501
Sampled By DT Sample Access :
Sample Type : GRAB Sample Matrix : WATER
Sample Station Code : Report Date : March 31, 1995
PARAMETER » DATE ’ QA/QC SPIKES CHECK
ANALYZED BATCH bup % CONT LIMIT % CONT LIMIT
(DD -MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV L.OWER UPPER
Strontium - Dissolved (ICP) 23-03-95 10 1.1 103.1 93.3 107.6 105.7 94 .1 106.9
Titanium - Dissolved (ICP) 23-03-95 10 0.0 103.6 91.9 113.8 105.2 93.5 110.7
Uranium - Dissolved (ICP) ’ 23-03-95 10 0.0 72.9 51.6 138.3 94.7 76.9 119.8
vanadium - Dissolved (ICP) 23-03-95 10 3.2 105.1 80,1 114.4 166.3 93.1 108.8
Zinc - Dissolved (ICP) 23-03-95 10 0.3 101.5 86.1 117.4 102.3 89.4 109.7




KLOHN-CRIPPEN CONSULTING LTD.

CHEMEX Labs Alberta Inc. ATTENTION : DAN EMMERSON
Calgary : 2021 - 4151 Avenuo N.E., T2E 6P2. Telephons (403) 201-3077, FAX (403) 291-9468 SUNCOR NEW LEASE
Edmonton : 8331 - 48th Strest, T6B 2R4, Telaphone (403) 465-9877, FAX (403) 466-3332 PROJ. #PA27790201

Sample Description : L97-P95-3-BA
Sample Date & Time : 13-03-95

Chemex Worksheet Number : 95-00280-8
Chemex Project Number . SUNC178-0501

Sampled By : 0T Sample Access :

Sample Type : GRAB Sample Matrix : WATER

Sample Station Code : Report Date : March 31, 1995
PARAMETER DESCRIPTION " NAQUADAT UNITS RESULTS DETECTION

: CODE LIMIT

Calcium - (AA) Dissolved 20103L mg/L 45.0 0.01
Magnesium - (AA) Dissolved 12102L mg/L 57.0 0.01
Sodium - (Flame Photometer) Dis 11103L mg/L 3290 0.2
Potassium - (Flame Photometer) Dis 19103L mg/L 29.9 0.05
Chloride - Dissolved 17206L mg/L 3880 0.5
Sulphate - (IC) 16309L mg/L 1.2 0.1
PP Alkalinity (as CaCO03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 1880 0.5
pH 10301L Units 7.20 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2290 0.5
Total Hardness (as CaC03) 10602L mg/L 347. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 2.16 0.02
Fluoride 09105L mg/L 1.00 0.05
Specific Conductance : 02041L umhos/Cm 14200 0.02
Total Dissolved Solids 00201L mg/L 8450 1.
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.012 0.003
Sulphur - (ICP) - Dissolved mg/L 2.3 0.2
Aluminum - Dissolved (ICP) 13109L mg/L 0.01 0.01
Arsenic - Dissolved (AA) 33109L mg/L < 0.0002 0.0002
Barium - Dissolved (ICP) 56109L mg/L 0.39 0.01
Beryllium - Dissolved (ICP) 04103L mg/L < 0.001 - 0.001
Boron - Dissolved (ICP) 05111L mg/L 3.93 0.01
Cadmium - Dissolved (ICP) 485011 mg/L < 0.003 0.003
Chromium - Dissolved (ICP) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP) 29109L mg/L 0.003 0.001
Iron - Dissolved (ICP) 26109L mg/L < 0.01 0.01
Lead - Dissolved (ICP) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP) 03109L mg/L 0.645 0.001
Manganese - Dissolved (ICP) 25109L mg/L 0.029 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05




KLOHN-CRIPPEN CONSULTING LTD.

CHEMEX Labs Alberta Inc. | ATTENTION : DAN EMMERSON

Calgary 2021 - 4151 Avernio N.E., T2E 6P2. Telophone (403) 291-3077, FAX (403) 201-0466 SUNCOR NEW LEASE
Fdemonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332 PROJ . #PAZ 77902 0 1

Sample Description : L97-P95-3-BA

Chemex Worksheet Number : 95-00280-8
Sample Date & Time : 13-03-95

Chemex Project Number : SUNC178-0501

Sampled By : D7 Sample Access

Sample Type : GRAB Sample Matrix : WATER

Sample Station Code : Report Date : March 31, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Molybdenum - Dissolved (ICP) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP) 283501 mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP) 15450L  mg/L < 0.1 0.1
Selenium - Dissolved (AA) 341050 mg/L < 0.0002 0.0002
Silver - Dissolved (ICP) 4745001 mg/L < 0.002 0.002
Strontium - Dissolved (ICP) 38111L mg/L 2.74 0.002
Titanium - Dissolved (ICP) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP) mg/L - < 0.5 0.5
Vanadium - Dissolved (ICP) 23330D mg/L < 0.002 ° 0.002
Zinc - Dissolved (ICP) 30501D mg/L 0.004 0.001
Ion Balance Balance 1.03 0.01




CHEMEX Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Calary - 2021 - 415t Avers NE., T2E 6P2. Telephone (403) 2013077, FAX (doay 2010468 PROJ . #PA27790201

Edmonton : 9331 - 46th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : L97-P95-3-BA Chemex Worksheet Number : 95-00280-8
Sample Date & Time : 13-03-95 Chemex Project Number : SUNC178-0501
Sampled By . DT Sample Access :

Sample Type : GRAB Sample Matrix : WATER
Sample Station Code : Report Date + March 31, 1995

PARAMETER DATE QA/QC SPIKES CHECK
ANALYZED BATCH DUP % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER

Calcium - (AA) Dissolved 22-03-95 1 1.1 99.5 94.6 105.6 101.7 95.0 105.0
Magnesium - (AA) Dissolved 22-03-95 1 1.0 99.5 94.1 104.8 97.0 95.8 104.8
Sodium - (Flame Photometer) Dis 20-03-95 2 0.2 100.4 91.7 109.1 100.6 93.5 105.7
Potassium - (Flame Photometer) Dis 20-03-95 2 0.0 99.6 92.1 107.1 95.8 93.9 105.7
Chloride - Dissolved 20-03-95 3 0.0 98.0 90.8 108.8 97.2 94.3 105.6
Sulphate - (IC) 21-03-95 10 2.4 100.0 91.3 108.3 101.0 90.7 104.7
Total Alkalinity (as CaCO3) 17-03-95 3 0.1 NOT APPLICABLE NOT APPLICABLE
pH 17-03-95 3 0.2 NOT APPLICABLE NOT APPLICABLE
Silicon - Dissolved (ICP) 23-03-95 10 0.8 103.6 59.1 142.3 111.8 60.9 147.2
Fluoride 20-03-95 2 0.0 106.1 82.0 122.1 100.9 92.6 11.1
Specific Conductance 17-03-95 1 0.2 NOT APPLICABLE NOT APPLICABLE
Nitrite plus Nitrate Nitrogen as N 18-03-95 1 0.0 97.3 93.1 105.1 99.1 87.8 107.9
Sulphur - (ICP) - Dissolved 23-03-95 10 0.7 NOT APPLICABLE NOT APPLICABLE
Aluminum - Dissolved (ICP) 23-03-95 10 0.1 106.9 89.8 115.5 111.0 94.2 11.5
Arsenic - Dissolved (AA) 24-03-95 1 2.0 98.2 72.1 119.4 93.8 75.3 122.4
Barium - Dissolved (ICP) 23-03-95 10 1.0 103.5 92.6 107.9 105.0 93.6 105.6
Beryllium - Dissolved (ICP) 23-03-95 10 0.0 105.6 -88.2 118.0 106.8 89.2 110.9
Boron - Dissolved (ICP) 23-03-95 10 1.4 101.1 92.2 109.7 104.7 90.6 111.0
Cadmium - Dissolved (ICP) 23-03-95 10 0.0 103.2 83.5 121.6 106.2 86.6 113.1.
Chromium - Dissolved (ICP) 23-03-95 10 3.0 108.6 87.0 116.3 108.8 89.8 109.8
Cobalt - Dissolved (ICP) 23-03-95 10 3.2 103.2 86.4 114.4 104.0 88.3 107.8
Copper - Dissolved (ICP) 23-03-95 10 0.0 102.1 90.1  104.7 103.6 90.7 103.7
Iron - Dissolved (ICP) 23-03-95 10 0.0 105.5 88.8 114.6 107.0 92.2 112.0
Lead - Dissolved (ICP)’ 23-03-95 10 0.0 99.4 86.8 113.1 106.5 91.6 106.7
Lithium - Dissolved (ICP) 23-03-95 10 0.0 94.1 74.2 111.3 96.0 82.6 107.0
Manganese - Dissolved (ICP) 23-03-95 10 0.5 106.9 87.3 112.7 105.7 89.1 107.1
Mercury - Dissolved (CVAA) 22-03-95 1 0.0 114.0 66.0 132.7 128.0 69.9 131.2
Molybdenum - Dissolved (ICP) 23-03-95 10 0.0 108.9 87.0 117.6 108.2 90.5 109.8
Nickel - Dissolved (ICP) 23-03-95 10 0.0 103.8 83.5 117.0 106.7 90.4 110.1
Phosphorus - Dissolved (ICP) 23-03-95 10 1.7 97.0 84.0 113.4 96.7 85.1 106.3
Selenium - Dissolved (AA) 24-03-95 1 1.0 96.0 79.2 120.7 87.5 76.6 122.4
Silver - Dissolved (ICP) 23-03-95 10 0.0 98.9 84.8 107.3 102.5 93.1 104.1




CHEMEX Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telophone (403) 291-3077, FAX (403) 291-8468 PROJ o #PA27790201
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332
Sample Description : L97-P95-3-BA Chemex Worksheet Number : 95-00280-8
Sample Date & Time : 13-03-95 Chemex Project Number : SUNC178-0501
Sampled By : DT Sample Access :
Sample Type : GRAB Sample Matrix : WATER
Sample Station Code : Report Date " : March 31, 1995
PARAMETER DATE QA/QC SPIKES CHECK
ANALYZED BATCH pup % CONT LIMIT % CONT LIMIT
(DD -MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER
Strontium - Dissolved (ICP) 23-03-95 10 1.1 103.1 93.3 107.6 105.7 9 .1 106.9
Titanium - Dissolved (ICP) 23-03-95 10 0.0 103.6 91.9 113.8 105.2 93.5 110.7 -
Uranium - Dissolved (ICP) 23-03-95 10 0.0 72.9 51.6 138.3 b, 7 76.9 119.8
Vanadium - Dissolved (ICP) 23-03-95 i0 3.2 105.1 8%2.1 114.4 i06.3 93.1 108.8
2inc - Dissolved (ICP) 23-03-95 10 0.3 101.5 86.1 117.4 102.3 89.4 109.7




: : KLOHN-CRIPPEN CONSULTING LTD.
CHEMEX Labs Alberta Inc. ATTENTION : DAN EMMERSON

Calgary : 2021 - 4151 Avenue N.E.. T2E 6P2. Telephons (403) 201-3077, FAX (403) 291-9468 SUNCOR NEW LEASE
Edmonton : 8331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332 PROJ.#PA27790201

Sample Description : FL7 BRD6 #4

Chemex Worksheet Number : 95-00280-9
Sample Date & Time : 13-03-95

Chemex Project Number : SUNC178-0501

Sampled By : DT Sample Access :

Samplie Type : GRAB Sample Matrix : WATER

Sample Station Code : Report Date © ¢ March 31, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Calcium - (AA) Dissolved 20103L mg/L 14.2 0.01
Magnesium - (AA) Dissolved 12102L mg/L 3.24 0.01
Sodium - (Flame Photometer) Dis 11103L mg/L 8.90 0.2
Potassium - (Flame Photometer) Dis 19103L mg/L 1.49 0.05
Chloride - Dissolved 17206L mg/L 4.6 0.5
Suiphate - (IC) 16309L mg/L 28.8 0.1
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaCO03) 10111L mg/L 31.6 0.5
pH 10301L Units 6.23 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 38.5 0.5
Total Hardness (as CaC03) 10602L mg/L 48.8 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 4.42 0.02
Fluoride 09105L mg/L 0.14 0.05
Specific Conductance ‘ 02041L umhos/Cm- 142. 0.02
Total Dissolved Solids 00201L mg/L 81.2 1.
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.168 0.003
Sulphur - (ICP) - Dissolved mg/L 9.2 0.2
Aluminum -  Dissolved (ICP) 13109L mg/L 0.50 0.01
Arsenic - Dissolved (AA) 33109L mg/L 0.0003 0.0002
Barium - Dissolved (ICP) 56109L mg/L 0.03 0.01
Beryllium - Dissolved (ICP) 04103L mg/L - < 0.001 0.001
Boron - Dissolved (ICP) 05111L mg/L 0.03 0.01
Cadmium - Dissolved (ICP) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP) 29109L mg/L < 0.001 0.001
Iron - Dissolved (ICP) 26109L mg/L 0.42 0.01
Lead - Dissolved (ICP) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP) 03109L mg/L 0.003 0.001
Manganese - Dissolved (ICP) 25109L mg/L 0.035 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05




- KLOHN-CRIPPEN CONSULTING LTD.
CHEMEX Labs Alberta Inc. ATTENTION : DAN EMMERSON

Caigary 2021 - 415t Avenue N.E., T2E 6P2. Tetephone (403) 291-3077, FAX (403) 201-9468 SUNCOR NEW LEASE
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332 PROJ . # PA2 7 7 90 2 0 1

Sample Description : FL7 BRD6 #4

Chemex Worksheet Number : 95-00280-9
Sample Date & Time : 13-03-95

Chemex Project Number . SUNC178-0501

Sampled By : DT Sample Access :

Sample Type : GRAB Sample Matrix : WATER

Sample Station Code : Report Date : March 31, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Molybdenum - Dissolved (ICP) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 341051 ma/L < 0.0002 0.0002
Siiver - Dissolved (ICP) 474501 mg/l. < 0.002 6.002
Strontium - Dissolved (ICP) 38111L mg/L 0.044 0.002
Titanium - Dissolved (ICP) 22111D mg/L 0.012 0.003
Uranium - Dissolved (ICP) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP) 30501D mg/L 0.007 0.001
Ion Balance Balance 1.02 0.01




BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

CHEMEX Labs Alberta Inc.

Galgary 2057 - 4751 Averua NE., T2E 652, Telephons (409) 2013077, FAX so3y 2o1s4es  PROJ . #PA27790201

Edmonton : 9331 - 48th Street, T68 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : FL7 BRD6 #4 Chemex Worksheet Number : 95-00280-9
Sample Date & Time : 13-03-95 Chemex Project Number : SUNC178-0501
Sampled By : DT Samplie Access :

Samplie Type : GRAB Sample Matrix : WATER
Sample Station Code : Report Date : March 31, 1985

PARAMETER DATE‘ ' QA/QC SPIKES CHECK
ANALYZED BATCH bup % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER

Calcium - (AA) Dissolved 21-03-95 1 1.2 99.4 94.6 105.6 98.5 95.0 105.0
Magnesium - (AA) Dissolved 20-03-95 1 1.0 97.7 94.1 104.8 97.5 95.8 104.8
Sodium - (Flame Photometer) Dis 20-03-95 2 6.2 100.4 91.7 109.1 100.6 93.5 105.7
Potassium - (Flame Photometer) Dis 20-03-95 2 0.0 99.6 92.1 107.1 95.8 93.9 105.7
Chloride - Dissolved 20-03-95 1 0.7 98.5 90.8 108.8 100.6 94.3 105.6
Sulphate - (I1C) 21-03-95 10 2.4 100.0 91.3 108.3 101.0 90.7 104.7
Total Alkalinity (as CaC03) 17-03-95 3 0.1 NOT APPLICABLE NOT APPLICABLE
pH 17-03-95 3 0.2 NOT APPLICABLE NOT APPLICABLE
Silicon - Dissolved (ICP) 23-03-95 10 0.8 103.6 59.1 142.3 111.8 60.9 147.2
Fluoride 20-03-95 2 0.0 106.1 82.0 122.1 100.9 92.6 111.1
Specific Conductance 17-03-95 1 0.2 NOT APPLICABLE NOT APPLICABLE
Nitrite plus Nitrate Nitrogen as N 18-03-95 1 0.0 97.3 93.1 105.1 99.1 87.8 107.9
Sutphur - (ICP) - Dissolved 23-03-95 10 0.7 NOT APPLICABLE NOT APPLICABLE
Aluminum - Dissolved (ICP) 23-03-95 10 0.1 106.9 89.8 115.5 111.0 94.2 111.5
Arsenic - Dissolved (AA) 24-03-95 1 2.0 98.2 72.1 119.4 93.8 75.3 122.4
Barium - Dissolved (ICP) 23-03-95 10 1.0 103.5 92.6 107.9 105.0 93.6 105.6
Beryllium - Dissolved (ICP) 23-03-95 10 0.0 105.6 88.2 118.0 106.8 89.2 110.9
Boron - Dissolved (ICP) 23-03-95 10 1.4 101.1 92.2 109.7 104.7 90.6 111.0
Cadmium - Dissolved (ICP) 23-03-95 10 0.0 103.2 83.5 121.6 106.2 86.6 113.1
Chromium - D{ssolved (1ce) 23-03-95 10 3.0 108.6 87.0 116.3 108.8 89.8 109.8
Cobatt - Dissolved (ICP) 23-03-95 10 3.2 103.2 86.4 114.4 104.0 88.3 107.8
Copper - Dissolved (ICP) 23-03-95 10 0.0 102.1 90.1 104.7 103.6 90.7 103.7
Iron - Dissolved (ICP) 23-03-95 10 0.0 105.5 88.8 114.6 107.0 92.2 112.0
Lead - Dissolved (ICP) 23-03-95 10 0.0 99.4 86.8 113.1 106.5 91.6 106.7
Lithium - Dissolved (ICP) 23-03-95 10 0.0 941 74.2 111.3 96.0 82.6 107.0
Manganese - Dissolved (ICP) 23-03-95 10 0.5 106.9 87.3 112.7 105.7 89.1 107.1
Mercury - Dissotved (CVAA) 22-03-95 1 0.0 114.0 66.0 132.7 128.0 69.9 131.2
Molybdenum - Dissolved (ICP) 23-03-95 10 0.0 108.9 87.0 117.6 108.2 90.5 109.8
Nickel - Dissolved (ICP) 23-03-95 10 0.0 103.8 83.5 117.0 106.7 90.4 110.1
Phosphorus - Dissolved (ICP) 23-03-95 10 1.7 97.0 84.0 113.4 96.7 85.1 106.3
Selenium - Dissolved (AA) 24-03-95 1 1.0 96.0 79.2 120.7 87.5 76.6 122.4
Silver - Dissolved (ICP) 23-03-95 10 0.0 98.9 84.8 107.3 102.5 93.1 104 .1




CHEMEX Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR
KLOHN-CRIPPEN CONSULTING LTD.

ATTENTION : DAN EMMERSON
Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-8468 PROJc#pA27790201
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332
Sample Description : FL7 BRD6 #4 Chemex Worksheet Number : 95-00280-9
Samplie Date & Time : 13-03-85 Chemex Project Number . SUNC178-0501
Sampled By H Sample Access :
Sample Type : GRAB Sample Matrix : WATER
Sample Station Code : Report Date : March 31, 1995
PARAMETER DATE QA/QcC SPIKES CHECK
ANALYZED BATCH puUp % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LLOWER UPPER RECOV LOWER UPPER
Strontium - Dissolved (ICP) 23-03-95 10 1.1 103.1 93.3 107.6 105.7 94.1 106.9
Titanium - Dissolved (ICP) 23-03-95 10 0.0 103.6 91.9 113.8 105.2 93.5 110.7
Uranium - Dissolved (ICP) 23-03-95 10 0.0 72.9 51.6 138.3 94.7 76.9 119.8
Vanadium - Dissolved (iCP) 23-03-95 10 3.2 105.1 89.1 114.4 106.3 93.1 108.8
2inc - Dissolved (ICP) 23-03-95 10 0.3 101.5 86.1 117.4 102.3 89.4 109.7




KLOHN-CRIPPEN CONSULTING LTD.
CHEMEX Labs Alberta Inc. | ATTENTION : DAN EMMERSON

Calgary : 2021 - 415t Avanue N.E., T2E 6P2. Telophone (403) 201-3077, FAX (403) 201-6468 SUNCOR NEW LEASE
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332 PROJ . #PAZ 77 902 0 1

Sample Description : FL3-P95-6-BA

Chemex Worksheet Number : 95-00280-10
Sample Date & Time : 13-03-95

Chemex Project Number : SUNC178-0501

Sampled By : DT Sample Access :

Sample Type : GRAB . Sample Matrix : WATER

Sample Station Code : Report Date -: March 31, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Calcium - (AA) Dissolved 20103L mg/L 190. 0.01
Magnesium - (AA) Dissolved 121021 mg/L 158. 0.01
Sodium - (Flame Photometer) Dis 11103L mg/L 6720 0.2
Potassium - (Fiame Photometer) Dis 19103L mg/L 82.2 0.05
Chloride - Dissolved 17206L mg/L 10200 0.5
Sulphate - (IC) 16309L mg/L 5.0 0.1
PP Alkalinity (as CaCO03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 1450 0.5
pH 10301L Units 7.11 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 1770 0.5
Total Hardness (as CaC03) 106021 mg/L 1130 0.5
Hydroxide 08501L mg/L < 0.5 0.5°
Silicon - Dissolved (ICP) mg/L 4.02 0.02
Fluoride 09105L mg/L 0.28 0.05
Specific Conductance , 02041L umhos/Cm - 30800 0.02
Total Dissolved Solids 00201L mg/L 18200 - 1.
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.053 0.003
Sulphur - (ICP) - Dissolved mg/L 4.9 0.2
Aluminum -  Dissolved (ICP) 13109L mg/L < 0.01 0.01
Arsenic - Dissolved (AA) 33109L mg/L 0.0016 0.0002
Barium - Dissolved (ICP) 56109L mg/L 3.00 0.01
Beryllium - Dissolved (ICP) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP) 05111L mg/L 2.33 0.01
Cadmium - Dissolved (ICP) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP) 27360L mg/L 0.014 0.003
Copper - Dissolved (ICP) 29109L mg/L 0.008 0.001
Iron - Dissolved (ICP) 261091 mg/L < 0.01 0.01
Lead - Dissolved (ICP) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP) 03109L mg/L 0.947 0.001
Manganese - Dissolved (ICP) 251091 mg/L 0.277 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05




' ' A KLOHN-CRIPPEN CONSULTING LTD.
CHEM EX Labs Alberta inc. ATTENTION : DAN EMMERSON

Caigary - 2021 - 4151 Avenue N.E., T2E 6P2, Tolephone (403) 201-3077, FAX (403) 201-5468 SUNCOR NEW LEASE

Edmonton : 9331 - 48th Street, T6B 2R4, Telephons (403) 465-9877, FAX (403) 466-3332 PROJ . #PA27790201

Sample Description : FL3-P95-6-BA Chemex Worksheet Number : 95-00280-10

Sample Date & Time : 13-03-95 Chemex Project Number : SUNC178-0501

Sampled By . DT Sample Access :

Sample Type : GRAB Sample Matrix 1 WATER

Sample Station Code : i Report Date : March 31, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Molybdenum - Dissolved (ICP) 42330L mg/L 0.019 0.003
Nickel - Dissolved (ICP) 28350L mg/L 0.032 0.005
Phosphorus - Dissolved (ICP) 15450L mg/L 0.2 0.1
Selenium ~ Dissolved (AA) 34105L mg/L 0.0008 0.0002
Silver - Dissolved {ICP) 47450L mg/L 0.002 0.002
Strontium - Disselved {ICP) 38111k mg/L 8.41 0.002
Titanium - Dissolved (ICP) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP) 23330D mg/L 0.006 0.002
Zinc - Dissolved (ICP) 30501D mg/L 0.009 0.001
Ion Balance Balance 1.00 0.01




CHEMEX Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Gigary - 2021 - 4151 Avenue N.E., T2E 6P2. Telophone (403) 201-3077. FAX (403) 201-9468 PROJ. #PA27790201

Edmonton : 9331 - 48th Street, TEB 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : FL3-P95-6-BA Chemex Worksheet Number : 95-00280-10
Sample Date & Time : 13-03-85 Chemex Project Number : SUNC178-0501
Sampled By : DT Sample Access :

Sample Type : GRAB Sample Matrix : WATER
Sample Station Code : Report Date : March 31, 1995

PARAMETER DATE QA/QC SPIKES . ' CHECK
ANALYZED BATCH bup % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER

Calcium - (AA) Dissolved 21-03-95 1 1.2 99.4 94.6 105.6 98.5 95.0 105.0
Magnesium - (AA) Dissolved 20-03-95 1 1.0 97.7 94.1 104.8 97.5 95.8 104.8
Sodium - (Flame Photometer) Dis 20-03-95 2 0.2 100.4 91.7 109.1 100.6 93.5 105.7
Potassium - (Flame Photometer) Dis 20-03-95 2 0.0 99.6 92.1 107.1 95.8 93.9 105.7
Chloride - Dissolved 20-03-95 3 0.0 98.0 90.8 108.8 97.2 94.3 105.6
Sulphate - (IC) 21-03-95 10 2.4 100.0 91.3 108.3 101.0 90.7 104.7
Total Alkalinity (as CaC03) 17-03-95 3 0.1 NOT APPLICABLE NOT APPLICABLE
pH 17-03-95 3 0.2 NOT APPLICABLE NOT APPLICABLE
Silicon - Dissolved (ICP) 23-03-95 10 0.8 103.6 59.1 142.3 111.8 60.9 147.2
Fluoride 20-03-95 2 0.0 106.1 82.0 122.1 100.9 92.6 111.1
Specific Conductance 17-03-95 1 0.2 NOT APPLICABLE NOT APPLICABLE
Nitrite plus Nitrate Nitrogen as N 18-03-95 1 0.0 97.3 93.1 105.1 99.1 87.8 107.9
Sulphur - (ICP) - Dissolved 23-03-95 10 0.7 NOT APPLICABLE NOT APPLICABLE
Aluminum - Dissolved (ICP) 23-03-95 10 0.1 106.9 89.8 115.5 111.0 94.2 111.5
Arsenic - Dissolved (AA) 24-03-95 1 2.0 98.2 72.1 119.4 93.8 75.3 122.4
Barium - Dissolved (ICP) 23-03-95 10 1.0 103.5 92.6 107.9 105.0 93.6 105.6
Beryllium - Dissolved (ICP) 23-03-95 10 0.0 105.6 88.2 118.0 106.8 89.2 110.9
Boron - Dissolved (ICP) 23-03-95 10 1.4 101.1 92.2 109.7 104.7 90.6 111.0
Cadmium - Dissolved (ICP) 23-03-95 10 0.0 103.2 83.5 121.6 106.2 86.6 113.1
Chromium - Dissolved (ICP) 23-03-95 '10 3.0 108.6 87.0 116.3 108.8 89.8 109.8
Cobalt - Dissolved (ICP) 23-03-95 10 3.2 103.2 86.4 114.4 104.0 88.3 107.8
Copper - Dissolved (ICP) 23-03-95 10 0.0 102.1 90.1 104.7 103.6 90.7 103.7
Iron - Dissolved (ICP) 23-03-95 10 0.0 105.5 88.8 114.6 107.0 92.2 112.0
Lead - Dissolved (ICP) 23-03-95 10 0.0 99.4 86.8 113.1 106.5 91.6 106.7
Lithium - Dissolved (ICP) 23-03-95 10 0.0 94.1 74.2 111.3 96.0 82.6 107.0
Manganese - Dissolved (ICP) 23-03-95 10 0.5 106.9 87.3 112.7 105.7 89.1 107.1
Mercury - Dissolved (CVAA) 22-03-95 1 0.0 114.0 66.0 132.7 128.0 69.9 131.2
Molybdenum - Dissolved (ICP) 23-03-95 10 0.0 108.9 87.0 117.6 108.2 90.5 109.8
Nickel - Dissolved (ICP) 23-03-95 10 0.0 103.8 83.5 117.0 106.7 90.4 110.1
Phosphorus - Dissolved (ICP) - 23-03-95 10 1.7 97.0 84.0 113.4 96.7 85.1 106.3
Selenium - Dissolved (AA) 24-03-95 1 1.0 96.0 79.2 120.7 87.5 76.6 122.4
Silver - Dissolved (ICP) 23-03-95 10 0.0 98.9 84.8 107.3 102.5 93.1 104 .1




CHEMEX Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR :
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Calgary + 2021 - 4161 Averue NE., T2E 692, Telephone (403 2910077, FAX (aom 21048 PROJ . #PA27790201
Edmonton : 9331 - 48th Streat, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332
Sample Description : FL3-P95-6-BA Chemex Worksheet Number : 95-00280-10
Sample Date & Time : 13-03-95 Chemex Project Number . SUNC178-0501
Sampled By . DT ' Sample Access :
Sample Type : GRAB Sample Matrix . WATER
Sample Station Code : Report Date . March 31, 1995
PARAMETER DATE - @A/QC SPIKES CHECK
ANALYZED BATCH pup % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER

Strontium - Dissolved (ICP) 23-03-95 10
Titanium - Dissolved (ICP) 23-03-95 10
Uranium - Dissolved (ICP) i 23-03-95 10
Vanadium - Dissolved (ICP} 23-03-95 10
2inc - Dissolved (ICP) 23-03-95 10

1.1 103.1 93.3 107.6 105.7 941 106.9
0.0 103.6 91.9 113.8 105.2 93.5 110.7
0.0 72.9 51.6 138.3 94.7 76.9 119.8
3.2 105.1 89.1 114.4 106.3 93.1 108.8
0.3 101.5 86.1 117.4 102.3 89.4 109.7




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E,, T2E 6P2. Telephone (403) 201-3077, FAX (403) 201-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : FLB-P95-13-BA
Sample Date & Time : 13-03-95
Sampled By R

Sample Type : GRAB

Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

SUNCOR NEW LEASE
PROJ. #PA27790201

Chemex Worksheet Number : 95-00280-11

Chemex Project Number
Sample Access

Sample Matrix

Report Date

: SUNC178-0501

: WATER
. March 31, 1995

PARAMETER DESCRIPTION

- NAQUADAT UNITS RESULTS " DETECTION

CODE ' LIMIT
Calcium - (AA) Dissolved 20103L mg/L 85.0 0.01
Magnesium - (AA) Dissolved 12102L mg/L 103. 0.01
Sodium - (Flame Photometer) Dis 11103L mg/L 3230 0.2
Potassium - (Flame Photometer) Dis 19103L mg/L 26.8 0.05
Chloride - Dissolved 17206L mg/L 3920 0.5
Sulphate - (IC) 16309L mg/L 1.3 0.1
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L . 2050 0.5
pH 10301L Units 7.13 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2490 0.5
Total Hardness (as CaC03) 10602L mg/L 636. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 2.25 0.02
Fluoride 09105L mg/L 0.58 0.05
Specific Conductance 02041L umhos/Cm 14000 0.02
Total Dissolved Solids 00201L mg/L 8610 1.
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.011 0.003
Sulphur - (ICP) - Dissolved mg/L 1.8 0.2
Aluminum -  Dissolved (ICP) 13109L mg/L 0.05 0.01
Arsenic - Dissolved (AA) 33109L mg/L < 0.0002 0.0002
Barium - Dissolved (ICP) 56109L mg/L 0.55 0.01
Beryllium - Dissolved (ICP) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP) 05111L mg/L 3.40 0.01
Cadmium - Dissolved (ICP) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP) 27360L mg/L 0.005 0.003
Copper - Dissolved (ICP) 29109L mg/L 0.002 0.001
Iron - Dissolved (ICP) 261090 mg/L < 0.01 0.01
Lead - Dissolved (ICP) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP) 03109L mg/L 0.753 0.001
Manganese - Dissolved (ICP) 251091 mg/L 0.077 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05




KLOHN-CRIPPEN CONSULTING LTD.

CH EM EX Labs Alberté Inc. ~ ATTENTION : DAN EMMERSON

Calgary 1 2021 - 415t Avenue NE., T2E 6P2. Tetephons (403) 201-8077, FAX (403) 201-0468 SUNCOR NEW LEASE
Edmonton : 9331 - 48th Street, T66 2R4, Telaphone (403) 465-9877, FAX {403) 466-3332 PROJ. #PA27790201
Sample Description FLE-P95-13-BA Chemex Worksheet Number : 95-00280-11

Sample Date & Time : 13-03-95 Chemex Project Number : SUNC178-0501

Sampled By . DT Sample Access :

Sample Type : GRAB Sample Matrix : WATER

Sample Station Code : | Report Date : March 31, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS "RESULTS DETECTION

CODE LIMIT

Molybdenum - Dissolved (ICP) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP) 15450L mg/L 0.1 0.1
Selenium - Dissolved (AA) 341051 mg/L 0.0003 0.0002
Silver - Dissolved {(ICP) 47450L mg/L < 0.002 0.002
Strontium - Dissolved (ICP) 3811iL mg/L 3.96 0.002
Titanium - Dissolved (ICP) 22111D mg/L 0.007 0.003
Uranium - Dissolved (ICP) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP) 30501D mg/L 0.004 0.001
Ion Balance Balance 1.02 0.01




CHEMEX Labs Alberta Inc.

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAN EMMERSON

Calgary : 2021 - 4151 Avenue N.E., T2E 6P2. Telephons (403) 2913077, FAX (403) 291-9468 PROJ. #PA27790201

Edmonton : 9331 - 48th Streel, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : FL§-P95-13-BA Chemex Worksheet Number : 95-00280-11
Sample Date & Time : 13-03-95 Chemex Project Number  : SUNC178-0501
Sampled By : DT Sample Access :

Sample Type : GRAB Sample Matrix : WATER
Sample Station Code : Report Date ; March 31, 1995

PARAMETER DATE QA/QC SPIKES CHECK
ANALYZED BATCH pup % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER

Calcium - (AA) Dissolved 21-03-95 1 1.2 99.4 94.6 105.6 98.5 95.0 105.0
Magnesium - (AA) Dissolved 20-03-95 1 1.0 97.7 94.1 104.8 97.5 95.8 104.8
Sodium - (Flame Photometer) Dis 20-03-95 2 0.2 100.4 91.7 109.1 100.6 93.5 105.7
Potassium - (Flame Photometer) Dis 20-03-95 2 0.0 99.6 92.1 107.1 95.8 93.9 105.7
Chloride - Dissolved 20-03-95 3 0.0 98.0 90.8 108.8 97.2 94.3 105.6
Sulphate - (IC) 21-03-95 10 2.4 100.0 91.3 108.3 101.0 90.7 104.7
Total Alkalinity (as CaC03) 17-03-95 3 0.1 NOT APPLICABLE NOT APPLICABLE

pH 17-03-95 3 0.2 NOT APPLICABLE NOT APPLICABLE
Silicon - Dissolved (ICP) 23-03-95 10 0.8 103.6 59.1 142.3 111.8 60.9 147.2
Fluoride 20-03-95 2 0.0 106.1 82.0 122.1 100.9 92.6 1M
Specific Conductance 17-03-95 1 0.2 NOT APPLICABLE NOT APPLICABLE
Nitrite plus Nitrate Nitrogen as N 18-03-95 1 0.0 97.3 93.1 105.1 99.1 87.8 107.9
Sulphur - (ICP) - Dissolved 23-03-95 10 0.7 NOT APPLICABLE NOT APPLICABLE
Aluminum - Dissolved (ICP) 23-03-95 10 0.1 106.9 89.8 115.5 111.0 94.2 111.5
Arsenic - Dissolved (AA) 24-03-95 2 1.0 90.7 72.1 119.4 95.8 75.3 122.4
Barium - Dissolved (ICP) 23-03-95 10 1.0 103.5 92.6 107.9 105.0 93.6 105.6
Beryllium - Dissolved (ICP) 23-03-95 10 0.0 105.6 88.2 118.0 106.8 89.2 110.9
Boron - Dissolved (ICP) 23-03-95 10 1.4 101.1 92.2 109.7 104.7 90.6 111.0
Cadmium - Dissolved (ICP) 23-03-95 10 0.0 103.2 83.5 121.6 106.2 86.6 113.1
Chromium - Dissolved (ICP) 23-03-95 10 3.0 108.6 " 87.0 116.3 108.8 89.8 109.8
Cobalt - Dissolved (ICP) 23-03-95 10 3.2 103.2 86.4 114.4 104.0 88.3 107.8
Copper - Dissolved (ICP) 23-03-95 10 0.0 102.1 90.1 . 104.7 103.6 90.7 103.7
Iron - Dissolved (ICP) ‘ 23-03-95 10 0.0 105.5 88.8 114.6 107.0 92.2 112.0
Ltead - Dissolved (ICP) ° 23-03-95 10 0.0 99.4 86.8 113.1 106.5 91.6 106.7
Lithium - Dissolved (ICP) 23-03-95 10 0.0 9.1 7.2 1113 9.0  82.6  107.0
Manganese - Dissolved (ICP) 23-03-95 10 0.5 106.9 87.3 112.7 105.7 89.1 107.1
Mercury - Dissolved (CVAA) 22-03-95 1 0.0 114.0 66.0 132.7 128.0 69.9 131.2
Molybdenum - Dissolved (ICP) 23-03-95 10 0.0 108.9 87.0 117.6 108.2 0.5 109.8
Nickel - Dissolved (ICP) 23-03-95 10 0.0 103.8 83.5 117.0 106.7 0.4 110.1
Phosphorus - Dissolved (ICP) 23-03-95 10 1.7 97.0 84.0 113.4 96.7 85.1 106.3
Selenium - Dissolved (AA) 24-03-95 2 0.0 100.6 79.2 120.7 93.8 76.6 122.4
Silver - Dissolved (I1CP) 23-03-95 10 0.0 98.9 84.8 107.3 102.5 93.1 104 .1




CHEMEX Labs Alberta l'nc;

BATCH SPECIFIC QUALITY ASSURANCE REPORT FOR
KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION :

DAN EMMERSON

Calgary - 2021 - 415t Avenus N.E., T2E 6PZ. Telephons (403) 201-3077, EAX (403) 201-9466 PROJ.#PA27790201
Edmonton : 8331 - 48th Streot, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332
Sample Description : FL3-P95-13-BA Chemex Worksheet Number : 95-00280-11
Sample Date & Time : 13-03-95 Chemex Project Number . SUNC178-0501
Sampled By : DY Sample Access :
Sample Type : GRAB Sample Matrix . WATER
Sampie Station Code : Report Date : March 31, 1995
PARAMETER DATE QA/QC SPIKES CHECK
ANALYZED BATCH bup % CONT LIMIT % CONT LIMIT
(DD-MM-YY) NUMBER Rr RECOV LOWER UPPER RECOV LOWER UPPER
Strontium - Dissolved (ICP) 23-03-95 10 1.1 103.1 93.3 107.6 105.7 94.1 106.9
Titanium - Dissolved (ICP) 23-03-95 10 0.0 103.6 91.9 113.8 105.2 93.5 110.7
Uranium - Dissolved (ICP) 23-03-95 10 0.0 72.9 51.6 138.3 94,7 76.9 119.8
Vanadium - Dissolved (ICP} 23-03-95 10 3.2 105.1 89.1 1146.4 106.3 93.1 108.8
Zinc - Dissolved (ICP) 23-03-95 10 0.3 101.5 86.1 117.4 102.3 89.4 109.7




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, TEB 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B-1

Sample Date & Time : 03-07-95 1200
Sampled By : GB

Sample Type : GRAB

Sample Recieved Date: July 04, 1995
Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
DAVID THOMSON

ATTENTION :

SA-5709-A004

TASK 7110

Chemex Worksheet Number :
Chemex Project Number

Sample Access
Sampie Matrix
Report Date

95-01909-0B-1

: SUNC178-0501

: WATER
: August 11, 1995

RESUL

DETECTION

PARAMETER DESCRIPTION NAQUADAT UNITS TS

CODE LIMIT
Calcium - (ICP) Dissolved 201111 mg/L 79.8 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 19.9 0.01
Sodium - (ICP) Dissolved 11111L mg/L 8.80 0.01
Potassium -(ICP) Dissolved 19111L mg/L 2.30 0.02
Chloride - Dissolved 17206L mg/L 0.7 0.5
Sulphate - Dissolved 16306L mg/L 18.3 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 262. 0.5
pH 10301L Units 7.68 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 319. 0.5
Total Hardness (as CaC03) 10602L mg/L 281. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 4 .51 0.02
Fluoride 09105L mg/L 0.20 0.05
Specific Conductance - 02041L umhos/Cm. 514. 0.02
Turbidity 02074L NTU 400. 0.1
Cyanide (Available) 06608L mg/L < 0.001 0.001
Phenols 06537L mg/L < 0.001 0.001
Total Dissolved Solids 00201L mg/L 290. 1.
Dissolved Organic Carbon 06104L mg/L 3.6 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.156 0.003
Total Phosphorus as P 154061 mg/L 0.400 0.003
Sulphur - (ICP) - Dissolved mg/L 6.4 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.03 0.01
Barium - Dissolved (ICP-AES) 561091 mg/L 0.10 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L < 0.01 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 243601 mg/L 0.003 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L 0.004 0.003
Copper - Dissolved (ICP-AES) 291090L mg/L < 0.001 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.14 0.01




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephona (403) 291-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B-1

Sample Date & Time : 03-07-95 1200
Sampled By : GB .
Sample Type . GRAB

Sample Recieved Date: July 04, 1995
Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAVID THOMSON

SA-5709-A004
TASK 7110

Chemex Worksheet Number :
- SUNC178-0501

Chemex Project Number
Sample Access

Sample Matrix

Report Date

95-01909-0B-1

: WATER
: August 11, 1995

PARAMETER DESCRIPTION

RESULTS

NAQUADAT UNITS DETECTION

CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.007 0.001
Manganese - Dissolved (ICP-AES) 251091 mg/L 0.455 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissclved (ICP-AES) 283501 mg/L 0.007 0.005
Phosphorus - Dissolved (ICP-AES) 154500 mg/L < 0.1 0.1
Selenium - Dissolved (AA) 341056L mg/L 0.0004 0.0002
Silver - Dissolved (ICP-AES) 47450L mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 0.149 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.040 0.001
Ion Balance Balance 1.07 0.01




ENVIRO-TEST CHEMICAL ANALYSIS REPORT

E507007 CONT...
PA

GE 2

LAB ID SAMPLE 1D TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED BY
E507007-01 OB-1 '
Sample Type:WATER
Collected:07/03/95 12:00
gxﬁ?%ﬂo?siﬂﬁc}\\/ﬁrable <1 1 mg/L. 07/06/95 T
ato ‘s
Naphthalzne N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 MJL
Acenaphthylene N.D. 0.02 ug/ll: ppg 8;/;%/33 g;;gg//gg Mjl':
Fhoranoinene ND. 005 ﬂgﬂ bpb o7/05;95 07/08/95 MJL
NB| S8 | e | gew | oo |
Anthracene ND.| 002 ug/L (ppb! 07/05/95 07/08/95 MJL
Fluoranthene N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 MJL
Pyrene N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 MJL
Benzo(a)anthracene/Chrysene N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 Mle.
Benzo(b&k)fluoranthene N.D. 0.02 ug/L pp!l; 0;/05532 8’%%;3? ML
Benzo(a)pyrene N.D. 0.02 ug/L. ppb 8 /g o Srros/es ML
Indeno(c,d-123)pyrene N.D. 0.02 ug/L (pp 7/05/ ML
Lo NE| oz | e | mes | SRl A
zo(ghi)perylene .D. . _
Mz?hyl(gagﬁthrglene N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 th
C2 sub'd naphthalene N.D. 0.04 ug/L {ppb 07/05/95 07/08/95 ML
C3 sub'd naphthalene N.D. 0.04 ug/L (ppb 07/05/95 07/08/95 ML
e NEosx | e | o | e ML
iphen .D. .

i .D. X b 07/05/95 07/08/95 MJL
Methyé'd'%heﬂyl n “8. 004 ngt ng o7/05595 07/08/95 MJL
Wat? eeoiphen . 0.04 /L (ppb 07/05/95 07/08/95 MJL
Methyl fioonaphthene “'B' 0.04 ug/L (pob 07/05/95 07/08/95 MJL
ggt:wc’iu&%?:ne N.D.{ 004 ugll SSbg 07/05/95 07/08/95 MJL
Methyl phenanthrene/anthracene N.D. 0.04 ug/L (ppb 07/05/95 07/08522 Mjll:
C2 sub'd phenanthrene/anth. N.D. 0.04 ug/L (ppb 07/05/95 0;;83/95 ML
C3 sub'd phenanthrene/anth. N.D. 0.04 ug/L. (ppb 07/05/95 0 o8/es ML
C4 sub'd phenanthrene/anth. N.D. 0.04 ug/L (ppb 07/05/95 8;/08/95 VAT
1-Methyl-7-isopropylphenanth. N.D. 0.04 ug/L (ppb 07/05/95 07;08/95 Mk
Methyl dibenzothiophene N.D. 0.04 ug/L (ppb 07/05/95 il Mok
C2 sub'd dibenzothiophene N.D. 0.04 ug/L (ppb 07/05/95 oo ML
C3 sub'd dibenzothiophene N.D. 0.04 g/l }ppb 07/05/95 8‘71508/95 ML
C4 sub'd dibenzothiophene N.D. 0.04 ug/L (ppb 07/05/95 Srroarss ML
Methyi fluoranthene/pyrene N.D. 0.04 ug/L Eppg 8_7/582532 0;/08/95 ML
AR v ND. 004 ugk i 07/05/95 07/08/95 MJL
?Aiﬁ?g(gﬁﬁ/@&%@e RJJIBZ 8104 38/L E’SBJ 07/05/95 07/08/95 MJL
C2 sub'd B(b&k)F/B(a)P N.D. 0.04 ug/L (ppb) 07/05/95 07/G3/95 - MJL

P?’?\gggf Compounds In H20 N.D. 0.1 ug/L (ppb 07/05/95 07/17/95 MBM
i) S| EE | BEe | BaE
3182?5' N:D: 0.1 ES/L SBJ 07/05/95 07/17/95 MBM
2,4-_Dimethylpheno| N.D. 0.1 ug/L (ppb 07/05/95 07/17/95 Mgm
2-Nitrophenol N.D. 0.2 ug/L (ppb 07/05/95 07/17/95 M
4-Nitrophenol N.D. 2 ug/L }ppb 07/05/95 07/17/95 Mgm
2,4-Dinitrophenol N.D. 2 ug/L (ppb 07/05/95 O;ﬂ;;gg MBM

p4ﬁ;_li)i8r(1i}{¢'3‘;2ime1é1 Igfherr'lol N.D. 2 ug/L (ppb 07/05/95 0

at 's
‘C\)uinoline yiate N.D. 0.02 ug/L ﬁppbg 07/05/95 07/08/8? hMAjt
7-Methyl quinoline N.D. 0.02 ug/L (ppb 07/05/95 0:///8{85;95 ML
C2 Alkyl subst'd quinolines N.D. 0.02 ug/L (ppb 8;;8‘.;;32 87;08/95 ML
Roriing S1ostd auinolines ND | 60 3% SSE 07/05/95 07/08/95 MJL
Mcert'h'yrficridine N.D. 0.02 ug/L ppbg 07/05/95 8;582@?, mt
Ehegam?ridine “'B' 0,05 Egﬁt SSE 8;58382 07/08/95 MJLC
azole .D. . ¢

Mgh | carbazoles N.D. 0.02 ug/L §ppb 07/05/95 8%%@2 th
C|2Alkycl)subsit‘d c(alivrltéa)lzgl;g N.D. 0.02 ug/L {ppb. 07/05/95

Volatile Organics :

Dichlorod%luoromethane N.D. 1 ug/L (ppb) 8;/8_’%82 g?/;gg;gg m
Vi ometnane ND: 5 ugf‘[ ppg 07507/95 07/08/95 MA
Viny! chioride N.D. 2 ug/L (opb 07/07/95 07/08/95 MA
Bromomethane N.D. 10 ug/L (pp e S oeas A
gwom?thane N'g' 109 38;‘[ SSE 0;507/95 07/08/95 MA
thano .D.
Trichlorofluoromethane mg 102) 3g;t ggg 8://58;;3553 8_7/;%582 m
ﬁggzge,:g. N.D. 100 ug/L {ppb 07/07/95 o7§gg§gg m
Iadiomatiang o ND: 1| uaceee | Orores 0rio8/os | MA
omethane .D.
garbon disuffide N.D. 1 ug/L Sppbg 07/07/95 %ggfgg MQ
Methyiene chloride N.D. 1 ug/L (ppb 07/07/95




E507007 CONT...
PAGE 3

- ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED
E507007-01 OB-1
Sample Type:WATER
Collected:07/03/95  12:00
Acrylonitrile N.D. 100 ug/L (ppb 07/07/95 07/08/95 Ma
trans-1,2-Dichloroethene N.D. 1 ug/L (ppb 07/07/95 07/08/95 M
Vinyl acetate N.D. 100 | ug/l (ppb 07/07/95 07/08/95 M
1,1-Dichloroethane N.D. i ug/l. (ppb) 07/07/95 07/08/95 M. .
Elorotory 10 ND || e | oreres orjoa/es | MA
1,1,1-Trichloroethane N.D. 1 ug/L (pph 07/07/95 07/08/95 M
MRl | e | bE | o b
enzene .D. ug/L (ppl [
1,2-Dichloroethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Trichloroethene N.D. 1 ug/L (ppb, 07/07/95 07/08/95 MA
1,2-Dichloropropane N.D. 1 ug/L. (ppb 07/07/95 07/08/95 M»
Bromodichloromethane N.D. 1 ug/L (ppb, 07/07/95 07/08/95 M
Dibromomethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 M
2-Chloroethylvinylether N.D. 5 ug/L (bph 07/07/95 07/08/85 i
4-Meth¥)i-2-penianone (MIBK) N.D. 200 ug/L. (ppb 07/07/95 07/08/95 MA
s ND: 1| e lhe | 77 Orjoeios | M.
Toluene .D. ug
Ethyl methacrylate N.D. 200 ug/L. Sgb 07/07/95 07/08/95 My
MR w | e | mem | weE W
2-Hexanone .D. ug/L {pp!
1,1,2-Trichloroethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Tetrachloroethylene N.D. 1 ug/L (ppb 07/07/95 07/08/95 M/
Dibromochloromethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 M/
Ethylene dibromide N.D. 1 ug/L (ppb 07/07/95 07/08/95 M/
MR 1| e | omem | o
mA+p-Xylones N.D. 1 ug/iL Pob 07/07/95 07/08/95 MA
o-Xylene N.D. 1 ug/L. (ppb 07/07/95 07/08/95 M#
rene N.D. 1 ug/l. (ppb 07/07/95 07/08/95 M#4
Bromator 0 2 Hene ND | T bR | S orjoees | MA
romoform .D. ug/L {pp
1,1,2,2-Tetrachloroethane N.D. 5 ug/L §ppb 07/07/95 07/08/95 MA
1,2,3-Trichloropropane N.D. 2 ug/L {ppb 07/07/95 07/08/95 M#£
trans-1,4-Dichloro-2-butene N.D. 5 ug/L. }ppb 07/07/95 07/08/95 M#£
1,3-Dichlorobenzene N.D. 1 ug/L. (ppb 07/07/95 07/08/95 M#A
1,4-Dichlorobenzene N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
1,2-Dichlorobenzene N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
ES07007-02 0OB-4
Sample Type:WATER
Collected:07/03/95  14:00 .
H drocar'bons.Rg%ovarable <1 1 mg/L 07/06/95 1T
PAH & Alkylated PAH's _
Naphthalgne N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 MdJ
Acenaphthylene N.D, 0.02 g/ éppb 07/05/95 07/08/95 Mjh
feipnnen iR oz | e | oeE | e M
U e D. .
N | Se | el | oeR | umE W
It .D. X u
Aﬂﬁ?ri’éerfi”e N.D. 0.02 ug/L ?Sﬁb 07/05/95 07/08/95 MJ
Fluoranthene N.D. 0.02 ug/L. (ppb 07/05/95 07/08/95 MJL
Pyrene N.D. 0.02 ug/L. ippb 07/05/95 07/08/95 MJL
Benzoga)anthracene/Chrysene N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 MdJ
Benzo(b&k)fluoranthene N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 MJ
Benzo(a)pyrene N.D. 0.02 ug/L. (opb 07/05/95 07/08/95 Mj
indeno(c,d-128)pyrene N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 L
Dibenzo(a h)anthracene N.D. 0.02 ug/L. (ppb 07/05/95 07/08/95 MJ},
Benzo(ghi)perylene N.D. 0.02 ug/l. {ppb 07/05/05 07/08/95 MJ
Methy! naphthalene N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 J
C2 sub'd naphthalene N.D. 0.04 ug/L {ppb 07/05/95 07/08/95 MJ
C3 sub‘'d naphthaiene N.D. 0.04 ug/l. (ppb 07/05/95 07/08/95 M.
Ch e NS on | b | wee | oRs
M'gth(;? iphenyi N.D. 0.04 uS/L SSb 07/05/95 07/08/95 MJ
C2 sub'd biphenyl N.D. 0.04 ug/L (ppb 07/05/95 07/08/95 Mj
Methyl acenaphthene N.D. 0.04 ug/L (ppb 07/05/95 07/08/95 MJL
Methyl fluorene N.D. 0.04 ug/L. ippb 07/05/95 07/08/95
C2 sub'd fluorene N.D. 0.04 ug/L (ppb 07/05/95 07/08/95 MJiL
Methyl phenanthrene/anthracene N.D. 0.04 ug/L. (ppb Q07/05/95 07/08/95 MdJ
C2 sub'd phenanthrene/anth. N.D. 0.04 ug/L. {(ppb 07/05/95 07/08/95 Md
C3 sub'd phenanthrene/anth. N.D. 0.04 ug/L. {ppb 07/05/95 07/08/95 MdJ
C4 sub'd phenanthrene/anth, N.D. 0.04 ug/L. {ppb 07/05/95 07/08/95 Mo
1-Methyl-7-isopropyiphenanth. N.D. 0.04 ug/L. {ppb) 07/05/95 07/08/95 MJL




KLOHN-CRIPPEN CONSULTING LTD.

CHEMEX Labs Alberta Inc. ' ATTENTION : KEN MANLY

SA-5709-A004
Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468 TASK #7 1 ]. O

Edmonton : 9331 - 48th Street, T6B 2R4, Telophone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B#2 Chemex Worksheet Number : 9501860 0B#2

Sample Date & Time : 29-06-95 1440 Chemex Project Number . SUNC178-0501

Samplied By : DH Sample Access :

Sample Type : GRAB . Sample Matrix : WATER

Sample Station Code : Report Date < July 17, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Calcium - (ICP) Dissolved 20111L mg/L 22.8 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 6.20 0.01
Sodium - (ICP) Dissolved 11111L mg/L 189. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 3.30 0.02
Chloride - Dissolved 17206L mg/L 14.2 0.5
Sulphate - Dissolved 16306L mg/L 0.8 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 485, 0.5
pH 10301L Units 8.10 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 591. 0.5
Total Hardness (as CaC03) 10602L mg/L 82.5 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 8.90 0.02
Fluoride 09105L mg/L 0.52 0.05
Specific Conductance , 02041L umhos/Cm 883. 0.02
Turbidity 02074L NTU 180. 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L 0.047 0.001
Total Dissolved Solids 00201L mg/L 532. 1.
Dissolved Organic Carbon 06104L mg/L 12.1 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.007 0.003
Total Phosphorus as P 15406L mg/L 0.209 0.003
Sulphur - (ICP) - Dissolved mg/L 1.1 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.14 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.09 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 0.51 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L 0.004 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.002 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.08 0.01




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-0468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephons (403) 465-9877, FAX (403) 466-3332

Sample Description : OB#2

Sample Date & Time : 29-06-95 1440
Sampled By : DH

Sample Type : GRAB

Sampte Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : KEN MANLY
SA-5709-A004

TASK #7110

Chemex Worksheet Number
Chemex Project Number
Sample Access :
Sample Matrix : WATER

Report Date : July 17, 1995

: 9501860 0OB#2
: SUNC178-0501

PARAMETER DESCRIPTION NAQUADAT  UNITS RESULTS DETECTION
CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.052 0.001
Manganese - Dissolved (ICP-AES) 251090 mg/L 0.137 0.001
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP-AES) 154501 mg/L 0.2 0.1
Silver - Dissolved (ICP-AES) 47450L mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 0.191 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 233300 mg/L 0.003 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.017 0.001
Ion Balance | Balance 0.98 0.01




KLOHN-CRIPPEN CONSULTING LTD.

, " ATTENTION : DAVID THOMSON
CHEMEX Labs Alberta Inc. ATTENTION |
Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468 TASK #7 1 1 0

Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332
Sample Description : 0B-3

Sample Date & Time : 04-07-95 1045 Chemex Worksheet Number : 95-01924-2

Sampled By : GB Chemex Project Number : SUNC178-0501

Sample Type . GRAB Sample Access :

Sample Recieved Date: July 05, 1995 Sample Matrix . WATER

Sample Station Code : i Report Date : August 11, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 3.30 0.01
Magnesium - (ICP) Dissolved 121111 mg/L 0.90 0.01
Sodium - (ICP) Dissolved 11111L mg/L 4.20 0.01
Potassium -(ICP) Dissolved 19111L mg/L 0.70 0.02
Chloride - Dissolved 17206L mg/L < 0.5 0.5
Sulphate - Dissolved 16306L mg/L 9.9 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 7.1 0.5
pH 10301L Units 5.65 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 8.7 0.5
Total Hardness (as CaC03) 106021 mg/L 12.0 0.5
Hydroxide . 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 4 .88 0.02
Fluoride 09105L mg/L 0.11 0.05
Specific Conductance : 02041L umhos/Cm 35.0 0.02
Turbidity 02074L NTU 425 . 0.1
Cyanide (Available) 06608L mg/L < 0.001 0.001
Phenols 065371 mg/L 0.003 0.001
Total Dissolved Solids 00201L mg/L 24 1. .
Dissolved Organic Carbon 06104L mg/L 4.5 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.024 0.003
Total Phosphorus as P 15406L mg/L 0.690 0.003
Sulphur - (ICP) - Dissolved mg/L 3.4 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.12 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.02 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L 0.002 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 0.02 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L 0.012 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.003 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.03 0.01
NOTES : Anion-cation balance is higher than our normal Timits. Possibly due
to the Tow Tevel of major ions and low conductivity.




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 201-9468
Edmonten : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B-3

Sample Date & Time : 04-07-95 1045
Sampled By : GB

Sample Type : GRAB

Sampie Recieved Date: July 05, 1995
Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAVID THOMSON

SA-5709-A004
TASK #7110

Chemex Worksheet Number :
: SUNC178-0501

Chemex Project Number
Sample Access

Sample Matrix

Report Date

95-01924-2

: WATER
1 August 11, 1995

PARAMETER DESCRIPTION - NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.001 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.007 0.001
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L < 0.005 0.005
Phosphorus - Dissoiveda (ICP-AES) 15450L mg/L < 0.1 0.1
Silver - Dissolved (ICP-AES) 474501 mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 0.027 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranijum - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.024 0.001

NOTES : Anion-cation balance is higher than our normal limits. Possibly due
to the low level of major ions and low conductivity.




KLOHN-CRIPPEN CONSULTING LTD.

CHEMEX Labs Alberta lnc. |  ATTENTION : DAVID THOMSON

SA-5709-A004

12021 - 415t Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468 TASK 7110
Edmomon 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 88~ OB+

Sample Date & Time : 03-07-95 1400 Chemex Worksheet Number : 95-01909-0B-4

Sampled By 1 GB Chemex Project Number : SUNC178-0501

Sample Type : GRAB Sample Access :

Sample Recieved Date: July 04, 1995 Sample Matrix : WATER

Sample Station Code : Report Date : August 11, 1995
PARAMETER  DESCRIPTION -~ - -NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 7.70 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 1.50 0.01
Sodium - (ICP) Dissolved 11111L mg/L 3.20 0.01
Potassium -(ICP) Dissolved 19111L mg/L 0.80 0.02
Chloride - Dissolved 17206L mg/L 3.1 0.5
Sulphate - Dissolved 16306L mg/L 11.0 0.5
PP Alkalinity (as CaCO3) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 12.4 0.5
pH 10301L Units 5.87 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 15.2 0.5
Total Hardness (as CaC03) 10602L mg/L 25.4 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 5.64 0.02
Fluoride 09105L mg/L 0.08 0.05
Specific Conductance . 02041L umhos/Cm 54.0 0.02
Turbidity 02074L NTU 360. 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L 0.003 0.001
Total Dissolved Solids 00201L mg/L 35. 1.
Dissolved Organic Carbon 06104L mg/L 2.4 0.2
Nitrite plus Nitrate Nitrogen as N  07110L mg/L 0.032 0.003
Total Phosphorus as P 15406L mg/L 0.320 - 0.003
Sulphur - (ICP) - Dissolved mg/L 3.8 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.09 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.01 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 0.04 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L 0.002 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L < 0.001 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.09 0.01
NOTES : Anion-cation balance is higher than our normal limits. Major ions
have been checked.




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-0468
Edmonton : 8331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 688t 0B -4
Sample Date & Time : 03-07-95 1400
Sampled By : GB

Sample Type . GRAB

Sample Recieved Date: July 04, 1995
Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAVID THOMSON

SA-5709-A004
TASK 7110

Chemex Worksheet Number :
: SUNC178-0501

Chemex Project Number
Sample Access

Sample Matrix

Report Date

95-01909-0B-4

: WATER
¢ August 11, 1995

PARAMETER DESCRIPTION NAQUADAT  UNITS RESULTS DETECTION
CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L < 0.001 0.001
Manganese - Dissolved (ICP-AES) 25100L mg/L 0.017 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L 0.007 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 341051 mg/L 0.0004 0.0002 -
Silver - Dissolved (ICP-AES) 474501 mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 0.039 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 233300 mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.026 0.001

NOTES : Anion-cation balance is higher than our normal limits. Major ions

have been checked.




ENVIRO-TEST CHEMICAL ANALYSIS REPORT

E507007 CONT...
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TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED | ANALYZED BY
E507007-02 OB-a
S oAl
olle :07/03,
Methyl dibenzaothiophene N.D. 0.04 ug/L. (ppb 07/05/95 © 07/08/95 MJL
C2 sub'd dibenzothiophene N.D. 0.04 ug/L (ppb 07/05/95 . 07/08/95 MJL
C3 sub'd dibenzothiophene N.D. 0.04 ug/L (ppb 07/05/95 07/08/95 MJL
C4 sub'd dibenzothiophene N.D. 0.04 ug/L. (ppb 07/05/95 07/08/95 MJL
Methyl fluoranthene/pyrene N.D. 0.04 ug/L (ppb 07/05/95 07/08/95 MJL
Methyl 'B(a)A/chr¥‘sene N.D. 0.04 ug/L (ppb 07/05/95 07/08/95 MJL
C2 sub'd B(a)A/chrysene N.D. 0.04 ug/L. (ppb 07/05/95 07/08/95 MJL
Methy! B(b k)F/B;a)P N.D. 0.04 ug/L (ppb 07/05/95 07/08/95 MJL
C2 sub'd B(b&k)F/B(a)P N.D. 0.04 ug/L (ppb 07/05/95 07/08/95 MJL
P Bhanol _ompounds in H20 N.D 0.1 ug/L (ppb 07/05/95 07/17/95 | MBM
of .D. .
| N.D. 0.1 ug/L b 07/05/95 07/17/95 MBM
?n-%re:szl N.D. 0.1 ug;L gg 07/05/95 07/17/95 MBM
p-Cresol N.D. 0.1 ug/L. (ppb 07/05/95 07/17/95 MBM
NB| el | mrew | s | S | b
- ol .D. .
4-Nh£ggh::ol N.D. 2 ug/L (ppb 07/05/95 07/17/95 MBM
2,4-Dinitrophenol N.D. 2 ug/L {ppb 07/05/95 07/17/95 MBM
Pxﬁﬁgr}{?2in;et(;\ !gl&?ol N.D. 2 ug/L (pp 07/05/95 07/17/95 MBM
ate 'S
Quinolineky‘ i N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 MJL
7-Methyl quinoline N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 MJL
C2 Alkyl subst'd quinolines N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 MJL
NS oe | e | ome | Ses b
Mcert'h)'z?icridgne ND. | 002 ug/L {ppb 07/05/95 07/08/95 MJL
NB | se | ey | ome | ges A
arbazol .D. .
Methalzcaerbazoles N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 MJL
C|2 /}K()gsubst'd calivrltéa).zlglzeg N.D. 0.02 ug/L (ppb 07/05/95 07/08/95 MJL
Volatile Organics :
DenGrodfieromaiane MR | sy | oo | oo |
Chl t .D. u pp
N B Ben | gEE | Bas W
h N.D. 10 u
EL?QSQﬁLnae“e N.D. 10 US/L E'S’Sb 07/07/95 07/08/95 MA
Ethanol N.D. 100 ug/L Eppb 07/07/95 07/08/95 MA
Arola uoremethane ND | 100 | USRS | orores orjoies | MA
) D. 5
Ag;?oer:g N.D. 100 ug/L §ppb 07/07/95 07/08/95 Rﬁﬁ
N | e | cmm | ges W
t .D.
Carbon disulfide N.D. 1 ug/L ppb; 07/07/95 07/08/95 MA
Aoyt ND. o | SRR | O7/ores orjosios | MA
itril .D. 100 u
|G| e | deE | uEE W
Vinyl acetate .D. 10 ug/L (pp
' 1,1¥Diac1:hloroethane N.D. 1 ug/L {ppb 07/07/95 8;/8255932 !\Mﬁﬁ
Eoratorms ND || U ERE | Sreres orjon/es | MA
o .D.
1,1,1-Trichloroethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MQ
NS 1| e | mes | o W
r4 .D.
1.Z?D?gh?oroethane N.D. 1 ug/L éppb 07/07/95 07/08/95 m&
NS | mrem | oem | o |
1,2-Dichloropropane .D.
NS | e | e | oem
z-'cmgnrg$§;|\/aiﬂslether N.D. 5 ug/L ppbg 07/07/95 07/08/95 MA
4-Meth¥3l-2-pentanone (MIBK) N.D. 200 ug/L (ppb 07/07/95 07/88532 MQ
%isl- o Dichloropropene N'B' 1 ngt SBE 8;58%82 8:/{;02/95 MA
E?hl;lenmeethac late N.D. 200 ug/L (ppb 07/07/95 07/08/95 MA
trans-1,3-Dichioropropene N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
2-Hexanone N.D. 200 ug/L (ppb 07/07/95 07/08/95 MA
1,1,2-Trichloroethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 mﬁ
Tetrachloroethylene N.D. 1 ug/L (ppb 07/07/95 07/08/95 M
Dibromochioromethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 mA
Ehibrabenzans ND: 1| uLERE | S orjoo/es | MA
Ethylbenzene N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
m+p-Xylenes N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
| uy | v | Tee |
rene .D.
cisty-1 ,4-Dichloro-2-butene N.D. 2 /L. Eppb 07/07/95 07/08/95 mg
Bromoform N.D. 1 ug/L (ppb 07/07/95 07/08/95




ES07007 CONT...

PAGE &
ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED

E507007-02 OB-4

Sample Type:WATER

Collected:07/03/95  14:00 .
1,1,2,2-Tetrachloroethane N.D. 5 ug/L (ppb 07/07/95 : 07/08/95 MA
1,2,3-Trichloropropane N.D. 2 ug/L {(ppb 07/07/95 07/08/95 Mi
trans-1,4-Dichloro-2-butene N.D. 5 ug/L. (ppb 07/07/95 07/08/95 M4
1,3-Dichlorobenzene N.D. 1 ug/l. {ppb 07/07/95 07/08/95 M4
1,4-Dichiorohenzene N.D. 1 ug/L. (ppb 07/07/95 07/08/95 MA
1,2-Dichlorobenzene N.D. 1 ug/L. (ppb 07/07/95 07/08/95 MA

N.D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE OF THE REPORT




ENVIRO-TEST QA/QC REPORT

PAH & Alkylated PAH's

Average Surrogate Recovery for E507007

Nitrobenzene d5

2-Fluorobiphenyl

p-Terphenyl d14
PANH & Alkylated PANH's

Average Surrogate Recovery for E507007

Quinoline d7
Phenolic Compounds in H20

Average Surroqate Recovery for E507007

2-Fluorophenol

Phenol d5

2,4,6-Tribromophenol
Volatile Organics (MS):H20

Average Surrogate Recovery for E507007

1,2-Dichloroethane d4
Toluene d8
4-Bromofluorobenzene

Relative percent difference is expressed as RPD.

Percent Recovery is expressed as %.
THIS IS THE LAST PAGE OF THE QAQC REPORT

%
103
%
31
90
%
108
101
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ME | KFTENTTON - DAVID TiOWSON
ATTE :
CHEMEX Labs Alberta Inc. ATTENTION ©

Calgary : 2021 - 41st Avenue N.E., T2E 6P2, Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Strest, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B-5

Sample Date & Time - 05-07-95 1540 Chemex Worksheet Number : 95-02005-0B-5

Sampled By 6B Chemex Project Number  : SUNC178-0501

Sample Type . GRAB Sample Access :

Sample Recieved Date: July 07, 1995 Sampie Matrix : WATER

Sample Station Code : Report Date . August 11, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Calcium - (ICP) Dissolved 20111L mg/L 53.7 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 14.4 0.01
Sodium - (ICP) Dissolved 11111L mg/L 178. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 2.10 0.02
Chioride - Dissolved 17206L mg/L 9.3 0.5
Suiphate - Dissoived 16306L mg/L 5.4 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) - 10111L mg/L 576. 0.5
pH 10301L Units 7.45 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 702. 0.5
Total Hardness (as CaC03) 106021 mg/L 194. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 7.91 0.02
Fluoride 09105L mg/L 0.66 0.05
Specific Conductance 02041L umhos/Cm 1010. 0.02
Turbidity 02074L NTU 120. 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L < 0.001 0.001
Total Dissolved Solids 00201L mg/L 614. 1.
Dissolved Organic Carbon 06104L mg/L 9.2 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L < 0.003 0.003
Total Phosphorus as P 15406L mg/L 0.101 0.003
Sulphur - (ICP) - Dissolved mg/L 2.8 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.04 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.17 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 0.42 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 291091 mg/L 0.003 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L < 0.01 0.01




KLOHN-CRIPPEN CONSULTING LTD.

CHEMEX Labs AlbertaInc. ATTENTION : DAVID THOMSON

SA-5709-A004

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B-5

Sample Date & Time : 05-07-95 1540 Chemex Worksheet Number : 95-02005-0B-5

Sampled By 1@ Chemex Project Number . SUNC178-0501

Sampie Type . GRAB Sample Access :

Sample Recieved Date: July 07, 1995 Sample Matrix © WATER

Sample Station Code : Report Date : August 11, 1995
PARAMETER DESCRIPTION "~ " NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.042 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.573 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L 0.018 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L 0.1 0.1
Selenium - Dissolved (AA) 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP-AES) 474501 mg/L 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 0.222 0.002
Titanium - Dissolved (ICP-AES) 221110 mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.007 0.001
Ton Balance Balance 0.98 0.01




E507095 CONT...
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ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LAB ID SAMPLE ID TEST DESCRIPTION RESULT D.L, UNITS EXTRACTED ANALYZED
Sample Type:WATER
ample Type:
Collected:07/05/95  15:30
Chloromethane N.D. 10 ug/L. (ppb 07/07/95 07/08/95 M2
Vinyi chloride N.D. 20 ug/L (ppb 07/07/95 07/08/95 M#A
Chioroathana’® ND | 10| e | oreres orjoa/es | MA
Ethanol N.D. 100 ug/L (ppby | 07/07/95 07/08/95 MA
Trichtoroflucromethane N.D. 1 ug//L ppb 07/07/95 07/08/95 MA
pomen NB| | ki | owm | gie |
e NB | 1| ke | oes | o
Carbon disulfide N.D. i ug/L (ppb 07/07/95 07/08/95 MA
Aerylonrie o ND | 100 | WILEER | Orieres orjos/es | MA
trans-1,2-Dichloroethene N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Vinyl acetate N.D. 100 ug/L. (ppb 07/07/95 07/08/95 MA
1,1-Dichloroethane N.D. 1 ug/L (ppb! 07/07/95 07/08/95 MA
%Butanone (MEK) N.D. 100 ug/L éppb 07/07/95 07/08/95 MA
Chioroform N.D. 1 ug/L {ppb 07/07/95 07/08/95 MA
1,1,1-Trichloroethane N.D. 1 ug/L. éppb 07/07/95 07/08/95 MA
Bangona.-orende ND | 1| uarieR | Sreres 070003 | MA
enzene D. ug/L (pp 0
Trehiotoathene < N-D | ulhe | O7ores orjosfes | MA
ene .D.
1,2-Dichloropropane N.D. 1 ug/L psb 07/07/95 07/08/95 MA
Bromodichloromethane N.D. 1 ug/L sppbg 07/07/95 07/08/95 MA
Dibromomethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
2-Chloroethylvinylether N.D. 5 ug/L §ppbg 07/07/95 07/08/95 MA
4-Methyl-2-pentanone (MIBK) N.D. 200 ug/L (ppb 07/07/95 07/08/95 MA
fonuane o oropropene ND: | et es | O%ores Orioe/es | MA
e .D.
Ethyl methacrylate N.D. 200 ug/L. Eppb; 07/07/95 07/08/95 MA
B iexamone. O OPTOPEne ND | 200 | UITGRE | orores Ovioios | MA
2-Hexanone .D. ug/L. (pp
1,1,2-Trichleroethane N.D. 1 ug/L ppbg 07/07/95 '07/08/95 MA
Tetrachloroethylene N.D. 1 ug/L. éppb) 07/07/95 07/08/95 MA
Dibromochioromethane N.D. 1 ug/L (ppb) 07/07/95 07/08/95 MA
Chibrobenzane ND: | g iee | Orores oroes | Ma
orobenzene .D.
Ethylbenzene N.D. 1 ug/L (ppb) Q7/07/95 07/08/95 MA
m+);o-Xylenes N.D. 1 ug/L (ppb) 07/07/95 07/08/95 MA
o-Xylene N.D. 1 ug/L. éppb) 07/07/95 07/08/95 MA
Styrene N.D. 1 ug/L (ppb) 07/07/95 07/08/95 MA -
cis-1,4-Dichloro-2-butene N.D. 2 ug/L (ppb) 07/07/95 07/08/95 MA
Bromoform N.D. 1 ug/L (ppb) 07/07/95 07/08/95 MA
1.1,2,2-Tetrachloroethane N.D. 5 ug/L éppb) 07/07/95 07/08/95 MA
1,2,3-Trichloropropane N.D. 2 ug/L (ppb) 07/07/95 07/08/95 MA
trans-1,4-Dichloro-2-butene N.D. 5 ug/L. (ppb) 07/07/95 07/08/95 Y
i,3-Dichiorobenzene N.D. 1 ug/L (ppb} 07/07/95 07/08/95 MA
1.4-Dichlorobenzene N.D. 1 ug/L. Eppb) 07/07/95 07/08/95 MA
1,2-Dichlorobenzene N.D. 1 ug/L. (ppb) 07/07/95 07/08/95 MA

N.D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE OF THE REPORT




E507095 Cont...
PAGE 1

ENVIRO-TEST QA/QC REPORT

PAH & Alkylated PAH's

Average Surrogate Recovery for E507095 %
Nitrobenzene d5 108
2-Fluorobiphenyl 75
p-Terphenyl d14 93

PANH & Alkylated PANH's

Average Surrogate Recovery for E507095 %

Quinoline d7 95

Phenolic Compounds in H20
Volatile Organics (MS):H20

Average Surrogate Recovery for E507095 %
1,2-Dichloroethane d4 109
Toluene d8 Q9
4-Bromofluorobenzene 111

Relative percent difference is expressed as RPD.

Percent Recovery is expressed as %.
THIS IS THE LAST PAGE OF THE QAQC REPORT



CHEMEX Labs Aiberta‘ Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephons (403) 201-3077, FAX (403) 291-9468
Edmonion : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : BRDG-4

Sample Date & Time : 06-07-95 1445
Sampled By . GB

Sample Type : GRAB

Sample Recieved Date: July 07, 1995
Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAVID THOMSON
SA-5709-A004

TASK#7110

Chemex Worksheet Number : 95-01967-BRDG-4
Chemex Project Number  : SUNC178-0501
Sample Access :
Sample Matrix : WATER

~Report Date : August 11, 1995

PARAMETER DESCRIPTION NAQUADAT  UNITS RESULTS DETECTION
CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 17.7 0.01
Magnesium - (ICP) Dissolved 121110 mg/L 3.40 0.01
Sodium - (ICP) Dissolved 11111L mg/L 11.1 0.01
Potassium -(ICP) Dissolved 19111L mg/L 1.40 0.02
Chloride - Dissolved 172061 mg/L 4.2 0.5
Sulphate - Dissolved 16306L mg/L 26.5 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 51.0 0.5
pH 10301L Units 6.48 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 62.2 0.5
Total Hardness (as CaC03) 106021 mg/L 58.2 0.5
Hydroxide . 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 3.69 0.02
Fluoride 09105L mg/L < 0.05 0.05
Specific Conductance 02041L umhos/Cm 174 0.02
Turbidity 02074L NTU 950. 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L 0.019 0.001
Total Dissolved Solids 00201L mg/L 96. 1.
Dissolved Organic Carbon ' 06104L mg/L 9.8 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.165 0.003
Total Phosphorus as P 15406L mg/L 5.10 0.003
Sulphur - (ICP) - Dissolved mg/L 8.7 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.09 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.03 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L < 0.01 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 243601 mg/L 0.013 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 291091 mg/L 0.002 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.14 0.01




}
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CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Strest, T6B 2R4, Telsphone (403) 465-9877, FAX (403) 466-3332

Sample Description : BRDG-4

Sample Date & Time : 06-07-95 1445
Sampled By : GB

Sample Type : GRAB

Sample Recieved Date: July 07, 1995
Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAVID THOMSON
SA-5709-A004

TASK#7110

Chemex Worksheet Number : 95-01967-BRDG-4
Chemex Project Number : SUNC178-0501
Sample Access R
Sample Matrix : WATER

Report Date : August 11, 1995

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.001 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.013 0.001
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L 0.011 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Silver - Dissolved (ICP-AES) 474501 mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 0.047 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.013 0.001
Ion Balance. Balance 0.99 0.01




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telophone (403) 291-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Y RERARN .

Sample Description = 1-BA R T
Sample Date & Time  : 28-06-95 1425

Sampled By : DH

Sample Type : GRAB

Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : KEN MANLY

SA-5709-A004
TASK #7110

Chemex Worksheet Number :
- SUNC178-

Chemex Project Number
Sample Access

Sample Matrix

Report Date

9501860

: WATER
2 July 17, 1995

0501

1-BA

DETECTION

PARAMETER  DESCRIPTION NAQUADAT UNITS RESULTS

CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 87.3 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 92.6 0.01
Sodium - (ICP) Dissolved 11111L mg/L 5040. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 36.7 0.02
Chloride - Dissolved 17206L mg/L 6220. 0.5
Sulphate - Dissolved 16306L mg/L 0.5 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 2150. 0.5
pH 10301L Units 7.44 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2620. 0.5
Total Hardness (as CaC03) 106021 mg/L 599. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 2.48 0.02
Fluoride 09105L mg/L 0.78 0.05
Specific Conductance 02041L umhos/Cm 21500. 0.02
Turbidity 02074L NTU 6.3 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L 0.025 0.001
Total Dissolved Solids 00201L mg/L 12800. 1.
Dissolved Organic Carbon 06104L mg/L 5.5 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L < 0.003 0.003
Total Phosphorus as P 15406L mg/L 0.067 0.003
Sulphur - (ICP) - Dissolved mg/L 6.9 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.02 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.91 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 4.07 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L 0.012 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L < 0.001 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.70 0.01




KLOHN-CRIPPEN CONSULTING LTD.

CHEMEX Labs Alberta Inc. ATTENTION . KEN HANLY
Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telephone (403) 201-3077, FAX (403) 2019468 TASK #7110

Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 1-BA Chemex Worksheet Number : 9501860 1-BA

Sample Date & Time : 28-06-95 1425 Chemex Project Number . SUNC178-0501

Sampled By : DH Sample Access :

Sample Type : GRAB Sample Matrix : WATER

Sample Station Code : Report Date :July 17, 1995
PARAMETER DESCRIPTION - -7 NAQUADAT UNITS RESULTS -DETECTION

CODE LIMIT

Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 1.14 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.375 0.001
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L 0.014 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Silver - Dissolved (ICP-AES) 47450L mg/L 0.005 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 4.81 0.002
Titanium - Dissolved (ICP-AES) 221110 mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 233300 mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 305010 mg/L 0.005 0.001
Ion Balance Balance 1.06 0.01




CHEMEX' Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 201-3077, FAX (403) 201-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

~~

Sample Description ;2-L L 120 e
Sample Date & Time [: 29-06-95 1205

Sampled By “WDH 7

Sample Type : GRAB

Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : KEN MANLY
SA-5709-A004
TASK #7110

Chemex Worksheet Number :
Chemex Project Number

Sample Access
Sample Matrix
Report Date

9501860

: SUNC178-0501

. WATER
S duly 17, 1995

2-L

PARAMETER DESCRIPTION

NAQUADAT  UNITS RESULTS DETECTION

CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 27.7 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 21.6 0.01
Sodium - (ICP) Dissolved 111111 mg/L 1860. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 24 .4 0.02
Chloride - Dissolved 17206L mg/L 1540. 0.5
Sulphate - Dissolved 16306L mg/L 0.5 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 1830. 0.5
pH 10301L Units 7.74 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2230. 0.5
Total Hardness (as CaC03) 10602L mg/L 158. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 2.65 0.02
Fluoride 09105L mg/L 1.49 0.05
Specific Conductance 02041L umhos/Cm /7860 0.02
Turbidity 02074L NTU 50.0 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 065371 mg/L < 0.001 0.001
Total Dissolved Solids 00201L mg/L 4580. 1.
Dissolved Organic Carbon 06104L mg/L 5.7 0.2
Nitrite plus Nitrate Nitrogen as N (07110L mg/L < 0.003 0.003
Total Phosphorus as P 15406L mg/L 0.120 0.003
Sulphur - (ICP) - Dissolved mg/L. 3.7 0.2
Aluminum - Dissolved (ICP-AES) 13109L . mg/L 0.02 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.20 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 3.68 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L 0.004 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.004 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.69 0.01




CHEMEX Labs Alberta Inc.

Sample Description : 2-L

Sample Date & Time : 29-06-95 1205
Sampled By . DH

Sample Type : GRAB

Sample Station Code :

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291.9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : KEN MANLY

SA-5709-A004
TASK #7110

Chemex Worksheet Number
Chemex Project Number
Sample Access

. Sample Matrix

Report Date

: 9501860 2-L
: SUNC178-0501

- WATER .
s July 17, 1995

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.368 0.001
Manganese - Dissolved (ICP-AES) 251091 mg/L 0.082 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L 0.004 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP-AES) 47450L mg/L 0.003 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 1.33 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.014 0.001
Ton Balance Balance 1.06 0.01
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A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED

9936 - 67th Avenue -~ Edmonton, Alberta T6E 0P5 Tetephone: (403) 434-9509 FAX: (403) 437-2311

SUNCOR INC.
P.O. BAG 4001

CHEMICAL ANALYSIS REPORT

DATE: January 26, 1996

FORT MCMURRAY, ALBERTA

ToH 3E3 ATTN: GARY BILECKI

Lab Work Order #: E506689 Sampled By: DH/GB

Project Reference: NOT SUBMITTED Date Received: 06/30/95 B

Project P.O.#:

Comments:

SA# 005718 AMENDMENT C003

APPROVED BY:

Johns
Pro;e Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ALL SAMPLT%SRXV(IaLé_%aEDISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU REQUIRE ADDITIONAL
SAMPLE S .

ACCREDITED BY:

{(Edmonton)

CERTIFIED BY:
(Calgary)

CANADIAN ASSOCIATION OF ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL) - For specific tests registered
with the Association

STANDARDS COUNCIL OF CANADA - Organic & Industrial Hrglene analysis as registered with the Council

AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AlIHA) - industrial Hygiene analysis registered by AlHA
AGRICULTURE CANADA - Pesticide in Fruits and Vegetables, pesticides and PCP in meat

CANADIAN ASSOCIATION OF ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL) - For specific tests registered
with the Association



E506689 CONT...

PAGE 2
ENVIRO-TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED
E506689-01 2-L
CoTted Ca20/08.  12:05
0 06 :
gXﬂm& Aﬁ(c;?siﬂﬁ,c;\\/ﬁrable <1 1 mg/L 07/06/95 TT
ate 's
Naphthalene 0,05 0.02 ug/L (ppb 07/04/95 07/08/95 MJL
Acenaphthylene N.D. 0.02 ug/L (ppb 07/04/95 07/08/95 MJL
pemnar 68 8% | mtem | mes | GRe W
Dibenzothiophene 002 o002 ug/L (ppb 07/04/95 07/08/95 MJL
GG | stew | e | gEe
nthracene .D. . u <]
Fluoranthene N.D. 0.02 ug/L (ppb 07/04/95 07/08/95 MJL
Pyrene 0.03 0.02 ug/L. (ppb 07/04/95 07/08/95 MJL
Benzo(a)anthracene/Chrysene 0.04 0.02 ug/L (ppb 07/04/95 07/08/95 MJL
Benzo(b&k)fluoranthene N.D. 0.02 ug/L. (ppb. 07/04/95 07/08/95 MJL
Benzo(a)pyrene N.D. 0.02 ug/L (ppb 07/04/95 07/08/95 MJL
Indeno(c, -123)ﬁyrene N.D. 0.02 ug/L (ppb 07/04/95 07/08/95 MJL
Dibenzo(a,h)anthracene N.D. 0.02 ug/L (ppb 07/04/95 07/08/95 MJL
Benzo(ghl)ﬁerylene N.D. 0.02 ug/L (ppb 07/04/95 07/08/95 MJL
Methyl naphthalene 0.04 0.02 ug/L. (ppb 07/04/95 07/08/95 MJL
C2 sub'd naphthalene 0.06 0.04 ug/L. (ppb 07/04/95 07/08/95 MJL
C3 sub'd naphthalene 0.53 0.04 ug/L (ppb 07/04/95 07/08/95 MJL
Ctpubdripnnain: Rh ook | e | oes | gee |
iphen .D. . ug/L (ppl
Methy! biphenyl 0.04 0.04 ug/L (ppb 07/04/95 07/08/95 MJL
Cc2 sgb'd%iphéln | 0.11 0.04 ug/L (ppb 07/04/95 07/08/95 MJL
Methyl acenaphthene 0.08 0.04 ug/L ppbg 07/04/95 07/08/95 MJL
Methyl fluorene 0.17 0.04 ug/L (ppb 07/04/95 07/08/95 MJL
C2 sub'd fluorene 0.22 0.04 ug/L éppb 07/04/95 07/08/95 MJL
Methyl phenanthrene/anthracene 0.31 0.04 ug/L (ppb 07/04/95 07/08/95 MJL
C2 sub'd phenanthrene/anth. 0.35 0.04 ug/L (ppbg 07/04/95 07/08/95 MJL
C3 sub'd phenanthrene/anth. 0.29 0.04 ug/L (ppb 07/04/95 07/08/95 MJL
C4 sub'd phenanthrene/anth, 0.13 0.04 ug/L Eppb 07/04/95 07/08/95 MJL
1-Methyl-7-isopropyiphenanth. N.D. 0.04 ug/L (ppb 07/04/95 07/08/95 MJL
Methy! dibenzothiophene 0.24 0.04 ug/L Eppb 07/04/95 07/08/95 MJL
C2 sub'd dibenzothiophene 0.43 0.04 ug/L (ppb 07/04/95 07/08/95 MJL
C3 sub'd dibenzothiophene 0.45 0.04 ug/L éppb 07/04/95 07/08/95 MJL
C4 sub'd dibenzothiophene 0.26 0.04 ug/L (ppb 07/04/95 07/08/95 MJL
Methyl fluoranthene/pyrene 0.05 0.04 ug/L ?ppb 07/04/95 07/08/95 MJL
Methyl B(a)A/chrysene 0.05 0.04 ug/L. {ppb 07/04/95 07/08/95 MJL
C2 sub'd B(a)A/chrysene 0.06 0.04 ug/L (ppb; 07/04/95 07/08/95 MjL
Methyl B(b&k)F/B(a)P N.D. 0.04 ug/L (ppb 07/04/95 07/08/95 MJL
C2 sub'd B(b&K)F/B(a)P N.D. 0.04 ug/L. {ppb) 07/04/95 07/08/95 MJL
P';?,gg';f Compounds in H20 N.D. 0.1 ug/L §ppbg 07/04/95 07517/95 mgm
o-Cresol 0.1 0.1 ug/L (ppb 07/04/95 07/17/95
-Cresol N.D. 0.1 ug/L (ppb 07/04/95 07/17/95 MBM
pm-Cresc?I 0.3 0.1 ug/L ippb; 07/04/95 07/17/95 MBM
2,4-Dimethylphenol 0.2 0.1 ug/L ﬁppbg 07/04/95 07/17/95 MBM
NB| o | mrm | oem | om | ey
4-Nitropheno .D. ug/L (pp
2.4-Din?trophenol N.D. 2 ug/L éppb; 07/04/95 07/17/95 MBM
Pzﬁ-kll)ztx?ksin;etg |Kr&e"r11‘ol N.D. 2 ug/L (ppb) 07/04/95 07/17/95 MBM
ate s
Quinoline N.D. 0.02 ug/L {ppb 07/04/95 07/08/95 MJL
7-Methyl quinoline N.D. 0.02 ug/L &ppbg 07/04/95 07/08/95 MJL
C2 Alkyl subst'd quinolines N.D. 0.02 ug/L ﬁppb; 07/04/95 07/08/95 MJL
G st i NB| em | i | oee | oms
cridine .D. .
Methy! acridine N.D. 0.02 ug/L $ppbg 07/04/95 07/08/95 th
Carbazole " ND | 605 | uiER | Oriodes orjoes | ML
Carbazole .D. .
Methyl carbazoles N.D. 0.02 ug/L §ppb 07/04/95 07/08/95 MJL
VCIZ,;’;k)éI) subst'd i?\;téa)\zrcilzeg N.D. 0.02 ug/L (ppb 07/04/95 07/08/95 MJL
olatile Organics :
Dichlorod%luoromethane N.D. 1 ug/L (ppb) 07/07/95 07/08/95 MA
NS B | mhem | ome | oms
inyl chloride .D.
B eth N.D. 10 /L b 07/07/95 07/08/95 MA
Crh?cr:r;gg:hanaene N.D. 10 ug/L EESb 07/07/95 07/08/95 MA
Ethanol N.D. 100 ug/l. (ppb 07/07/95 07/08/95 MA
Trichlorofluoromethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Acerons ND | doo | uILGR | Groves orioo/os | MA
cetone .D.
1,1-Dichloroethene N.D. 1 ug/L ppbg 07/07/95 07/08/95 MA
lodomethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Carbon disulfide N.D. 1 ug/L. Eppbg 07/07/95 07/08/95 MA
Methylene chioride N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA




E506689 CONT..,
PAGE 3

ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LAB ID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED

E506689-01 2-L
Sample Type:WATER
Collected:06/29/95 12:08

Acrylonitrile N.D. 100 ug/L (ppb 07/07/95 07/08/95 MA
trans-1,2-Dichioroethene N.D. 1 ug/L ggb 07/07/95 07/08/95 MA
Vinyl acetate N.D. 100 ug/L. {(ppb 07/07/95 07/08/95 M2
1,1-Dichloroethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA -
2-Butanone (MEK) N.D. 100 ug/L. (ppb 07/07/95 07/08/95 MA
Chloroform N.D. i ug/L. (ppb 07/07/95 07/08/95 MA
1,1,1-Trichloroethane N.D. 1 ug/L {ppb 07/07/95 07/08/95 MA
Carbon tetrachloride N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Benzene N.D. 1 ug/L. (ppb 07/07/95 07/08/95 MA
1,2-Dichloroethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Trichloroethene N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
1,2-Dichloropropane N.D. 1 ug/L. (ppb 07/07/95 07/08/95 MA
Bromodichloromethane N.D. 1 ug/L. (ppb 07/07/95 07/08/95 MA
Dibromomethane N.D. 1 ug/L (ppb, 07/07/95 07/08/95 MA
2-Chioroethylvinylether N.D. 5 ug/L. (ppb 07/07/95 07/08/95 MA
4-Methyl-2-pentanone (MIBK) N.D. 200 ug/L. (ppb 07/07/95 07/08/95 MA
cis-1,3-Dichloropropene N.D. 1 ug/L {ppb 07/07/95 07/08/95 MA
Toluene N.D. 1 ug/L (ppb Q7/07/95 07/08/95 MA
Ethyl methacrylate N.D. 200 ug/L. {ppb 07/07/95 07/08/95 MA
trans-1,3-Dichloropropene N.D. i ug/L. (ppb 07/07/95 07/08/95 MA'
2-Hexanone . N.D. 200 ug/L. {ppb 07/07/95 07/08/95 MA
1,1,2-Trichloroethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Tetrachloroethylene N.D. 1 ug/L. {ppb 07/07/95 07/08/95 MA
Dibromachloromethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Ethylene dibromide N.D. 1 ug/L {ppb 07/07/95 07/08/95 MA
Chlorobenzene N.D. 1 ug/L. (ppb 07/07/95 07/08/95 MA
Ethylbenzene N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
m+p-Xylenes N.D. 1 ug/L {ppb 07/07/95 07/08/95 MA
o-Xylene N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Styrene N.D. 1 ug/L. (ppb. 07/07/95 07/08/95 MA
cis-1,4-Dichloro-2-butene N.D. 2 ug/L gppb; 07/07/95 07/08/95 MA
Bromoform N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
1,1,2,2-Tetrachloroethane N.D. 5 ug/L ppb; 07/07/95 07/08/95 MA
1,2,3-Trichloropropane N.D. 2 ug/L (ppb 07/07/95 07/08/95 MA
trans-1,4-Dichloro-2-butene N.D. 5 ug/L ppb; Q07/07/95 07/08/95 MA
1,3-Dichlorobenzene N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
1,4-Dichlorobenzene N.D. 1 ug/L. éppbg 07/07/95 07/08/95 MA
1,2-Dichlorobenzene N.D. 1 ug/L (ppb, 07/07/95 07/08/95 MA

N.D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE OF THE REPORT
NOT INCLUDING APPENDICES




Appendix A Test Methodologies

Hydrocarbons, Recoverable

Preparation Method: Separatory funnel extraction with 80% to 20%
Hexane to MTBE; silica gel addition.

Instrumental Method: Gravimetric analysis

Method Reference: H/C ENVIRODAT 6579 APHA 5520F

PAH & Alkylated PAH's

Preparation Method: Ligquid/liquid extraction with DeM, methylation

Instrument Method: GC/MSD analysis

Method Reference: Extraction Method: EPA 3540 (modified)

Analytical Method: EPA B270 (modified)
Phenolic Compounds in H20

Preparation Method: Ligquid/liquid extraction with DCM, acetylation

Instrument Method: GC/MSD analysis

Method Reference: Extraction Method: EPA 3510 (modified)

Analytical Method: EPA 8270 (modified)

PANH & Alkylated PANH's

Volatile Organics (MS) :H20

Preparation Method:
Instrument Method:

Method Reference:

Automated headspace
GC/MSD analysis

Extraction Method: EPA 3810 (modified)
Analytical Method: EPA 8240 (modified)

THIS IS THE LAST PAGE OF THE METHODOLOGY APPENDIX.

W.0.#E506689
PAGE 1



CHEMEX Labs Alberta Inc.

Caigary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291.9468
Edmonton : 9331 - 48th Strest, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 3-BA

Sample Date & Time : 04-07-95 1310
Sampled By : GB

Sampie Type : GRAB

Sample Recieved Date: July 05, 1995
Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAVID THOMSON
SA-5709-A004

TASK #7110

Chemex Worksheet Number : 95-01924-1
Chemex Project Number : SUNC178-0501
Sample Access :

Sample Matrix : WATER

Report Date 1 August 11, 1995

PARAMETER DESCRIPTION NAQUADAT  UNITS RESULTS DETECTION
CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 52.3 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 53.8 0.01
Sodium - (ICP) Dissolved 111110 mg/L 3320. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 25.1 0.02
Chloride - Dissolved 17206L mg/L 4220. 0.5
Sulphate - Dissolved 16306L mg/L < 0.5 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 1890. 0.5
pH 10301L Units 7.40 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2300. 0.5
Total Hardness (as CaC03) 10602L mg/L 352. 0.5
Hydroxide : 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 2.49 0.02
Fluoride 09105L mg/L 0.96 0.05
Specific Conductance 02041L umhos/Cm 14000. 0.02
Turbidity 02074L NTU 700 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L 0.030 0.001
Total Dissolved Solids 00201L mg/L 8820 . 1.
Dissolved Organic Carbon 06104L mg/L 12.3 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.009 0.003
Total Phosphorus as P 15406L mg/L 0.122 0.003
Sulphur - (ICP) - Dissolved mg/L 2.0 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.07 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.52 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 4.32 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L 0.014 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.005 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.59 0.01




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 3-BA

Sample Date & Time : 04-07-95 1310
Sampied By : GB

Sample Type : GRAB

Sample Recieved Date: July 05, 1995
Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAVID THOMSON
SA-5709-A004

TASK #7110

Chemex Worksheet Number : 95-01924-1
Chemex Project Number  : SUNC178-0501
Sample Access :
Sampie Matrix 1 WATER

Report Date : August 11, 1995

NAQUADAT  UNITS

RESULTS

PARAMETER DESCRIPTION DETECTION
CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.709 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.146 0.001
Molybdenum - Dissolved (ICP-AES) 42330L mg/L 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Silver - Dissolved (ICP-AES) 47450L mg/L 0.004 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 2.65 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 233300 mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.008 0.001
Ion Balance Balance 0.97 0.01




CH EMEX’ Labs Aiberta'incg

Calgary : 2021 - A1st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-8468
Edmonion : 9331 - 46th Street, T6B 2Rd, Telaphone (403) 465-0877, FAX (403) 466-3332

Sample Description : 6-BA

Sample Date & Time : 10-07-95 1330
Sampled By : GB

Sample Type : GRAB

Sample Recieved Date: July 11, 1995
Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAVID THOMSON

SA-5709-A004
TASK #

Chemex Worksheet Number :
: SUNC178-0501

Chemex Project Number
Sampie Access

Sample Matrix

Report Date

95-02013-1

. WATER
: August 11, 1995

DETECTION

PARAMETER DESCRIPTION NAQUADAT  UNITS RESULTS

CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 193. 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 209. 0.01
Sodium - (ICP) Dissolved 11111L mg/L 9140. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 85.3 0.02
Chloride - Dissolved 17206L mg/L 12800. 0.5
Sulphate - Dissolved 16306L mg/L 11.3 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L . 2010. 0.5
pH 10301L Units 7.15 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2450. 0.5
Total Hardness (as CaC03) 106021 mg/L 1340. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 3.72 0.02
Fluoride 09105L mg/L 0.41 0.05
Specific Conductance 02041L umhos/Cm 39200. 0.02
Turbidity 020741 NTU 23.0 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L < 0.01 0.01
Total Dissolved Solids 00201L mg/L 23700. 1.
Dissolved Organic Carbon 06104L mg/L 4.8 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L < 0.003 0.003
Total Phosphorus as P 15406L mg/L 0.038 0.003
Sulphur - (ICP) .- .Dissolved mg/L 1.9 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L < 0.01 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 2.85 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 3.40 0.01
Cadmium - Dissolved (ICP-AES) 485011 mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L 0.031 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.005 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.04 0.01




CHEM EX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edronton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 6-BA

Sample Date & Time . 10-07-95 1330
Sampled By 1 GB

Sample Type : GRAB

Sample Recieved Date: July 11, 1995
Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : DAVID THOMSON

SA-5709-A004
TASK #

Chemex Worksheet Number :
: SUNC178-0501

Chemex Project Number
Sample Access

Sample Matrix

Report Date

95-02013-1

: WATER
: August 11, 1995

DETECTION

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS

CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 1.79 0.001
Manganese - Dissolved (ICP-AES) 251091 mg/L 4.02 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L 0.004 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L 0.113 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP-AES) 474501 mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 13.0 0.002
Titanium - Dissolved (ICP-AES) 221110 mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L 0.004 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.004 0.001
Ion Balance Balance 1.06 0.01




E507149 CONT...
PAGE 2

ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED RY !
E507149-01 6-BA /
Sample Type:WATER
Collected:07/10/95  13:30
Xﬁcgaxﬁ(c;?stﬂg%a\\/gable <1 1 mg/L. 07/19/95 AH
ate 's
Naphthalene 0.03 0.02 ug/L (p 06/19/95 T 07/19/95 M
Acenaphthylene N.D. 0.02 ug/L. ppb 06/19/95 07/19/95 Mus.
Acenaphthene 0.04 0.02 ug/L ppb 06/19/95 07/19/95 MJL
Fluorene 0.06 0.02 ug/L (p 06/19/95 07/19/95 MJL
Dibenzothiophene N.D. 0.02 ug/L ppb 06/19/95 07/19/95 M
NE| 82 | e | ome | giE b
nthracene .D. . ;
Fluoranthene N.D. 0.02 ug/L. (ppb 06/19/95 07/19/95 MJL
Pyrene N.D. 0.02 ug/L. (ppb 06/19/95 07/19/95 MJL
Benzo(a)anthracene/Chrysene N.D. 0.02 ug/L. (ppb 06/19/95 07/19/95 M
Benzoéb&k)fluoranthene N.D. 0.02 ug/L (ppb 06/19/95 07/19/95 M
Benzo a)@/rene N.D. 0.02 ug/L (ppb 06/19/95 07/19/95 M.
Indeno(c,d-123)pyrene N.D. 0.02 ug/L Sppb 06/19/95 07/19/95 MaL
Dibenzo(a h)anthracene N.D. 0.02 ug/L (ppb 06/19/95 07/19/95 MJL.
Benzo(ghi) ﬁerylene N.D. 0.02 ug/L Eppb; 06/19/95 07/19/95 MdJt
Methyl naphthalene 0.06 0.02 ug/L. (ppb 06/19/95 07/19/95 M.
C2 sub'd naphthalene 0.32 0.04 ug/L. éppbg 06/19/95 07/19/95 M.
C3 sub'd naphthalene 0.82 0.04 ug/L (ppb 06/19/95 07/19/95 M.
Bipheny] | oinelene ND | 00d | uyriER | Sangres oriofes | MIC
iphen .D. . ug/L (pp J
Mgthyl iphenyl N.D. 0.04 ug/L ?ppbg 06/19/95 07/19/95 M.
Nrathyl acenaphih o5 | oo | uarohe | Sl orios | M
ethyl acena ene . . N
Meth¥| quorer?e 0.14 0.04 ug/L ppb; 06/19/95 07/19/95 MJL
C2 sub'd fluorene 0.13 0.04 ug/L §ppb§ 06/19/95 07/19/95 MJL
Methyl phenanthrene/anthracene 0.13 0.04 ug/L (ppb 06/19/95 07/19/95 MJ!
C2 sub'd phenanthrene/anth. 0.09 0.04 ug/L sppb; 06/19/95 07/19/95 MdJ
C3 sub'd phenanthrene/anth. 0.05 0.04 ug/L (ppb 06/19/95 07/19/95 MJ
C4 sub'd phenanthrene/anth. N.D. 0.04 ug/L (ppb) 06/19/95 07/19/95 Mdo
1-Methyl-7-isopropylphenanth. N.D. 0.04 ug/L. (ppb) 06/19/95 07/19/95 MJL.
Methy! dibenzothiophene 0.16 0.04 ug/L §ppb) 06/19/95 07/19/95 MJL
C2 sub'd dibenzothiophene 0.13 0.04 ug/L (ppb) 06/19/95 07/19/95 MJ
C3 sub'd dibenzothiophene 0.09 0.04 ug/L. (ppb) 06/19/95 07/19/95 MJ
C4 sub'd dibenzothiophene N.D. 0.04 ug/L (ppb) 06/19/95 07/19/95 M
Methyt fluoranthene/pyrene N.D. 0.04 ug/L {(ppb) 06/19/95 07/19/95 MJL
Methyl B(a)A/chrysene N.D. 0.04 ug/L. (ppb) 06/19/95 07/19/95 MJ&_
C2 sub'd B(a)A/chrysene N.D. 0.04 ug/L (ppb) 06/19/95 07/19/95 Mj
Methyl B(b&K)F/B(a)P N.D. 0.04 ug/L. (ppb) 06/19/95 07/19/95 M
C2 sub'd B(b&k)F/B(a)P N.D. 0.04 ug/L (ppb) 06/19/95 07/19/95 .
Pgﬁmr:glc Compolinds In H20 N.D 2 ug/L (ppb) 07/12/95 07/27/95 MJL
e .D. )
o-Cresol N.D. 2 ug/L. (ppb) 07/12/95 07/27/95 MJL
-Cresol N.D. 2 ug/L. pb) 07/12/95 07/27/95 MdJ
glCresoI N.D. 2 ug/L ppb 07/12/95 07/27/95 MJ
2,4-Dimethylphenol N.D. 2 ppb; 07/12/95 07/27/95 MJ
2-Nitrophenol N.D. 4 ug/L ppb 07/12/95 Q7/27/95 MJL
4-Nitrophenol N.D. 40 ug/L éppbg 07/12/95 07/27/95 MJL
2,4-Dinitrophenol N.D. 40 ug/L. (ppb Q7/12/95 07/27/95 MJ
Pzg}l{)grx?k%ln;e?g%&egol N.D. 40 ug/L (ppb) 07/12/95 07/27/95 MJ
ate 's
Quinoline N.D. 0.02 ug/L. {(ppb) 07/12/95 07/20/95 RRAKH
7 ll:AethyI quinoline N.D. 0.02 ug/L. éppb) 07/12/95 07/20/95 RRR
C2 Alkyl subst'd quinolines 0.32 0.02 ug/L. Eppb) 07/12/95 07/20/95 RRR
Rordigs *U0Std duinoiines ND | 00p | uIrEEE | Orizes 0750005 | A
idine D. . p
Mcerthyl acridine N.D. 0.02 ug/L ppb; 07/12/95 07/20/95 Rg. .
Chrbazois " ND | 002 | uoL(obhl | orrisee orizo/08 | RAR
Carbazole .D. .
MZth | carbazoles N.D. 0.02 ug/L sppbg 07/12/98 07/20/95 Eg
CI2 A| k(_;subst o c(arxvr‘t%e;zgl;s N.D. 0.02 ug/L. (ppb 07/12/95 07/20/95
Volatile Organics 0
chhlorodgluoromethane N.D. 1 ug/L. (ppb) 07/11/95 07/12/95 MQ
MBI B | we | oue | s W
inyl chloride .D.
N.D. 10 b 07/11/95 07/12/95 MA
%Lolg;ggﬁtahna; ° N.D. 10 /L éggbg 07/11/95 07/12/95 MA
Ethanol N.D. 100 ug/L zppb; 07/11/95 07/12/95 m
Trichlorofiuoromethane N.D. 1 ug/L (ppb 07/11/95 07/12695 MA
b NO | 100 | bk (e | oriied o7/12/08 | MA
Acetone N.D. ug/l. (pp
?,?%Dicﬁlomethene N.D. 1 ug/L gppb; 07/11/95 07/12/95 mg
lodomethane N.D. 1 ug/L (ppb 07/11/95 07/12/95 VA
Carbon disulffide N.D. 1 ug/l. §ppb) 07/11/95 07/12/95 ma
Methylene chloride N.D. 1 ug/L (ppb) 07/11/95 07/12/95




ENVIRO-TEST CHEMICAL ANALYSIS REPORT

FP.§507149 CONT...

AGE 3

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED BY
E507149-01 6-BA
Sample Type:WATER
Collected:07/10/95  13:30
Acrylonitrile N.D. 100 ug/L (ppb 07/11/95 07/12/95 MA
NB| b | e | o | oo
inyl acetate .D. u (<]
1,1-yDichIoroethane N.D. 1 ug/L pgb 07/11/95 07/12/95 MA
ERntrcn W NB| | k| o | o |
1,1,1-Trichloroethane N.D. 1 ug/L {ppb 07/11/95 07/12/95 MA
NB| 1| Etem | gn® | onE W
enzene .D. ug/L (pp
1,2-Dichloroethane N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
Trichloroethene N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
1,2-Dichloropropane N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
Bromodichloromethane N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
Dibromomethane N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
2-Chloroethylvinylether N.D. 5 ug/L {ppb 07/11/95 07/12/95 MA
4-Meth{)l-2-pemanone (MIBK) N.D. 200 ug/L (ppb, 07/11/95 07/12/95 MA
NB| 1|l | oo | oo |
oluene .D. ug/L (pp
Ethyl methacrylate N.D. 200 ug/L {ppb 07/11/95 07/12/95 MA
NB| g | uhim | o | o |
2-Hexanone .D. ug/L. (pp
1,1,2-Trichloroethane N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
Tetrachloroethylene N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
Dibromochloromethane N.D. 1 ug/L {ppb 07/11/95 07/12/95 MA
Ethyiene dibromide N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
Chlorobenzene N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
s NB| 1| ey | mne | o |
o-xﬁen{e N.D. 1 ug/L §ppb 07/11/95 07/12/95 MA
Styrene N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
cis-1,4-Dichloro-2-butene N.D. 2 ug/L (ppb 07/11/95 07/12/95 MA
Bromotorm N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
1,1,2,2-Tetrachloroethane N.D. 5 ug/L ppbg 07/11/95 07/12/95 MA
1,2,3-Trichloropropane N.D. 2 ug/L (ppb 07/11/95 07/12/95 MA
trans-1,4-Dichloro-2-butene N.D. 5 ug/L (ppb) 07/11/95 07/12/95 MA
1,3-Dichlorobenzene N.D. 1 ug/L (ppb) 07/11/95 07/12/95 MA
1,4-Dichlorobenzene N.D. 1 ug/L Eppb) 07/11/95 07/12/95 MA
1,2-Dichlorobenzene N.D. 1 ug/L. (ppb) 07/11/95 07/12/95 MA
E507149-02 RO-Z
Sample Type:WATER
Collected:07/10/95 14:30 }
g}/\cgo&iz?\rﬁo?sﬂg%ﬂ/ﬁrable <1 1 mg/L 07/19/95 AH
ate 's .
Naphthalgne N.D. 0.02 ug/L (ppb) 06/19/95 07/19/95 MJL
Aconapninbre® ND | ooe | k(o | oxises o7io/es | Mat
Acenaphthen .D. 0.0 ug/L (pp
Flfﬁ)rege ¢ N.D. 0.02 ug/L. ppb; 06/19/95 07/19/95 MJL
NB|sm | wrnw | owiEn | SR W
Anthracens ND. | 0.02 ug/L (ppb 06/19/95 07/19/95 MJL
Fluoranthene N.D. 0.02 ug/L. Eppb 06/19/95 07/19/95 MJL
Pyrene N.D. 0.02 ug/L (ppb 06/19/95 07/19/95 MJL
Benzoéa)anthracene/Chrysene N.D. 0.02 ug/L. Eppb; 06/19/95 07/19/95 th
e ciiens NB| 8% | e | e | orem i
1n€érzezn(§(ac)mezg? yrene N.D. 0.02 uS/L ppbg 06/19/95 07/19/95 MJL
Dibenzo(a,h)anthracene N.D. 0.02 ug/L ppb; 06/19/95 07/:3/32 l\MAjt
Benzo(ghl)ﬁerylene N.D. 0.02 ug/L (ppb 06/19/95 07/ 9/95 VAT
Methy! naphthalene N.D. 0.02 ug/L (ppb 06/19/95 07/19/! M
C2 sub'd naphthalene N.D. 0.04 ug/L (ppb 06/19/95 07/19/95 Mk
C3 sub'd naphthalene N.D. 0.04 ug/L ppb; 06/19/95 07/19/95 ML
Eiphany| o ihatene ND | 004 387[ SSB; 00/19/95 o7o/os MJL
iphen .D. .
Methy! biphenyl N.D. 0.04 ug/L. (ppb 06/19/95 07/19/95 MJL
Czesgb‘d%i:r?gn | N.D. 0.04 ug/L ppbg 06/19/95 07/19/95 MJL
Methyl acenaphthene N.D. 0.04 ug/L {ppb 06/19/95 07/19/95 MJL
Methy! fluorene N.D. 0.04 ug/L ppb; 06/19/95 O;/}g;gg Mjll:
C2 sub'd fluorene N.D. 0.04 ug/L (ppb 06/19/95 07/ VAT
Methy! Phenanthrene/anthracene N.D. 0.04 ug/L ppbg 06/19/95 07/19/95 ML
C2 sub'd phenanthrene/anth. N.D. 0.04 ug/L (ppb 06/19/95 07/19/95 YTy
C3 sub'd phenanthrene/anth. N.D. 0.04 ug/L ppbg 06/19/95 07/19/95 T
C4 sub'd phenanthrene/anth, N.D. 0.04 ug/L (ppb 06/19/95 07/19/95 MJ
1-Methyl-7-isopropylphenanth. N.D. 0.04 ug/L (ppb) 06/19/95 07/19/95 MJL




CHEMEX. Labs Alberté Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 8-BA

Sample Date & Time : 28-06-95 1115
Sampled By : DH

Sample Type : GRAB

Sample Station Code :

KLOHN-CRIPPEN CONSULTING LTD.
ATTENTION : KEN MANLY

SA-5709-A004
TASK #7110

Chemex Worksheet Number :
Chemex Project Number

Samplie Access
Sample Matrix

Report Date

9501860 8-BA

: SUNC178-0501

: WATER
:July 17, 1995

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 16.0 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 8.40 0.01
Sodium - (ICP) Dissolved 111110 mg/L 1080. 0.01
Potassium -(ICP) Dissolved 19111L  'mg/L 28.6 0.02
Chloride - Dissolved 17206L mg/L 599. 0.5
Sulphate - Dissolved 16306L. mg/L 6.9 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaCO03) 10111L mg/L 1450. 0.5
pH 10301L Units 71.76 0.01
Carbonate 06301L mg/L. < 0.5 0.5
Bicarbonate 06201L mg/L 1760. 0.5
Total Hardness (as CaC03) 10602L mg/L 74.6 0.5
Hydroxide - 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 2.51 0.02
Fluoride 09105L mg/L 1.22 0.05
Specific Conductance 02041L umhos/Cm 4240 . 0.02
Turbidity 02074L NTU 1700. 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/ 1. 0.055 0.001
Total Dissolved Solids 00201L mg/L 2620. 1.
Dissolved Organic Carbon 06104L mg/L 46.1 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.003 0.003
Total Phosphorus as P 15406L mg/L 0.750 0.003
Sulphur - (ICP) - Dissolved mg/L 10.6 0.2
Aluminum - Dissolved (ICP-AES) 13109L - mg/L 0.04 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.19 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 3.61 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L 0.005 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.001 0.001
Iron - Dissolved (ICP-AES) 261090 mg/L 0.26 0.01




KLOHN-CRIPPEN CONSULTING LTD.

CHEMEX Labs Alberta Inc. ATTENTION - KEN HALY

Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 201-9468 TASK #7 110
Edmonton : 9331 - 48th Street, TEB 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 8-BA Chemex Worksheet Number : 9501860 8-BA

Sampie Date & Time : 28-06-95 1115 Chemex Project Number  : SUNC178-0501

Sampled By : DH Sample Access :

Sample Type : GRAB . Sample Matrix . WATER .

Sample Station Code : Report Date : July 17, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.355 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.083 0.001
Molybdenum - Dissolved (ICP-AES) 42330L mg/L 0.006 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP-AES) 154501 mg/L < 0.1 0.1
Silver - Dissolved (ICP-AES) 474501 mg/L 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 0.487 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L < 0.001 0.001
Ion Balance Balance 1.07 0.01




KLOHN-CRIPPEN CONSULTING LTD.

CHEMEXLabs Alberta.mcu. ATTENTION : DAVID THOMSON

SA-5709-A004

Calgary : 2021 - 41st Avenue N.E., T2E 6P2, Telephone (403) 291.3077, FAX (403) 291-9466
Edmonton : 9331 - 48th Street, T6B 2R4, Telephons (403) 465-9877, FAX (403) 466-3332

Sample Description : 13-BA

Sample Date & Time : 05-07-95 1145 Chemex Worksheet Number : 95-02005-13-BA

Sampled By . GB Chemex Project Number : SUNC178-0501

Sample Type : GRAB Sample Access :

Sample Recieved Date: July 07, 1995 . Sample Matrix : WATER

Sample Station Code : ‘ Report Date : August 11. 1995
PARAMETER DESCRIPTION NAQUADAT  UNITS RESULTS DETECTION

CODE LIMIT

Calcium - (ICP) Dissolved 20111L mg/L 89.1 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 80.5 0.01
Sodium - (ICP) Dissolved 111110 mg/L 3150. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 26.2 0.02
Chloride - Dissolved 17206L mg/L 3920. 0.5
Sulphate - Dissolved 163061 mg/L 0.5 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 2100. 0.5
pH 10301L *©  Units 7.19 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2560 . 0.5
Total Hardness (as CaC03) 106021 mg/L 554. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 2.70 0.02
Fluoride 09105L mg/L 0.57 0.05
Specific Conductance 02041L umhos/Cm 13700. 0.02
Turbidity 02074L NTU 55.0 0.1
Cyanide (Available) 06608L mg/L 0.002 0.001
Phenols 06537L mg/L 0.060 0.001
Total Dissolved Solids 00201L mg/L 8550. 1.
Dissolved Organic Carbon 06104L mg/L 5.2 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L < 0.003 0.003
Total Phosphorus as P 15406L mg/L ‘ 0.099 0.003
Sulphur - (ICP) - Dissolved mg/L 5.6 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.05 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.76 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 3.70 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L 0.006 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L 0.010 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.007 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 4.11 0.01




KLOHN-CRIPPEN CONSULTING LTD.

CH EMEX Labs Alberta Inc. | ATTENTION : DAVID THOMSON

SA-5709-A004

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 201-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Tetephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 13-BA
Sample Date & Time : 05-07-95 1145 Chemex Worksheet Number : 95-02005-13-BA

Sampled By : GB Chemex Project Number : SUNC178-0501

Sample Type : GRAB Sample Access :

Sample Recieved Date: July 07, 1995 . Sample Matrix . WATER

Sample Station Code : Report Date ; August 11, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.737 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.696 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L 0.013 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP-AES) 474501 mg/L 0.004 0.002
Strontium - Dissolved (ICP-AES) 381110 mg/L 4.14 0.002
Titanium - Dissolved (ICP-AES) 221110 mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 233300 mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.002 0.001
Ion Balance Balance 0.98 0.01




E507095 CONT..,
PAG

E2
LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED
E507095-01 13-BA
Sample Type:WATER
Collected:07/05/95 . 11:45
Xﬂ'%‘cirltl)&?sthc’:)c;\\/arable 5 1 mg/L. 07/19/95
ate !
Naphthalene N.D. 0.02 ug/l. (ppb 06/19/95 07/19/95
Acenaphthylene N.D. 0.02 ug/L. (ppb! 06/19/95 07/19/95
NP 8% | e | e | S
uorene .D. .
Dibenzothiophene N.D. '0.02 ug/L (ppb 06/19/95 07/19/95
Phenanthrene 0.03 0.02 ug/L (ppb 06/19/95 07/19/95
Anthracene N.D. 0.02 ug/L. sppb 06/19/95 07/19/95
NS oo | b | e | o
rene .D. . g/L. (pp!
B)elmzo(a)anthracene/Chrysene N.D. 0.02 ug/L. (ppb 06/19/95 07/19/95
Benzo(b&k)fluoranthene N.D. 0.02 ug/L (ppb 06/19/95 07/19/95
Benzo a)péyrene N.D. 0.02 ug/L {ppb 06/19/95 07/19/95
Indeno(c,d-128)pyrene N.D. 0.02 ug/L (ppb 06/19/95 07/19/95
leenzo(a hyant racene N.D. 0.02 ug/L (ppb 06/19/95 07/19/95
Benzo(ghi)perylene N.D. 0.02 ug/L (ppb 06/19/95 07/19/95
Methyl naphthalene 0.04 0.02 ug/L (ppb 06/19/95 07/19/95
C2 sub'd naphthalene 0.10 0.04 ug/L. (ppb 06/19/95 07/19/95
C3 subd naphthalene 0.12 0.04 ug/L {ppb 06/19/95 07/19/95
G b AP ok |t | s | e
iphen .D. . ug/L (pp
Methyl Ynlphenyl N.D. 0.04 ug/L. (ppb 06/19/95 07/19/Qg
C2 sub'd biphenyl N.D. 0.04 ug/L. {(ppb 06/19/95 07/19/9
Methyl acenaphthene N.D. 0.04 ug/L (ppb 06/19/95 07/19/95
Methyl fluorene 0.04 0.04 ug/L (ppb 06/19/95 07/19/95
C2 sub'd fluorene 0.07 0.04 ug/L. éppb 06/19/95 07/19/95
Methyl phenanthrene/anthracene 0.10 0.04 ug/L (ppb 06/19/95 07/19/95
C2 sub'd phenanthrene/anth. 0.21 0.04 ug/L. sppb 06/19/95 07/19/95
C3 sub'd phenanthrene/anth. 0.18 0.04 ug/L (ppb 06/19/95 07/19/95
C4 sub'd phenanthrene/anth. 0.16 0.04 ug/L §ppb 06/19/95 07/19/95
1-Methyl-7-isopropyiphenanth. N.D. 0.04 ug/L. (ppb 06/19/95 07/19/95
Methy! dxbenzothxop ene 0.07 0.04 ug/L §ppb; 06/19/95 07/19/95
C2 sub'd dibenzothiophene 0.08 0.04 ug/L ppb 06/19/95 07/19/95
C3 sub'd dibenzothiophene 0.17 0.04 §ppb; 06/19/95 07/19/95
C4 sub'd dibenzothiophene 0.06 0.04 ug/L ppb 06/19/95 07/19/95
Methyl fluoranthene/pyrene 0.05 0.04 ug/L (ppbg 06/19/95 07/19/95
Methyl B(a)A/chrysene 0.05 0.04 ug/L (ppb 06/19/95 07/19/95
C2 sub'd B(a)A/chrysene 0.04 0.04 ug/L (p b; 06/19/95 07/19/82
Methyl B(b&k)F/B(a) N.D. 0.04 ug/l. (ppb 06/19/95 07/19/ 5
C2 sub'd B(b&k)F/B(a)P N.D. 0.04 ug/L (ppb) 06/19/95 07/19/9
Pgenolnl: Gompaunds in H20 N.D 0.2 ug/l éppb; 07/12/95 07/27/95

henotl - .D. .

-C | N.D. 0.2 ug/L (ppb 07/12/95 07/27/95
%-C{?;;:)I N.D. 0.2 ug/L. ﬁppb; 07/12/95 07/27/95
p-Cresol N.D. 0.2 ug/L (ppb 07/12/95 07/27/95
2,4-Dimethylphenol N.D. 0.2 ug/l. 2ppbg 07/12/95 07/27/95
Ne | | mbpw | ome | e
4- Nrt no D. g
2,4+ Dr:r)ﬁ(rgphenol N.D. 20 ug/L Eppbg 07/12/95 07/27/95

P4 Sl_li)g‘uxcl)kilmeté\\ég&?ol N.D. 20 ug/L. (ppb) 07/12/95 07/27/95
A ate ‘s
inofi N.D. 0.02 ug/L b 07/12/95 07/20/95
ngtcf'\l;lequmolme N.D. 0.02 ug/L Eggb; 07/12/95 07/20/95
C2 Alky! subst'd quinolines N.D. 0.02 ug/L. ppb; 07/12/95 07/20/95
Rarline 0o duinolines ND | oos | uothn | 7o 07/50/65
A .D. .
M(gtlh;/rllicrtdlne N.D. 0.02 ug/L ppb; 07/12/95 07/20/95
Phenanthridine N.D. 0.02 ug/L (ppb 07/12/95 07/20/95
Chebaml I N.D 0.02 ug/L (ppb 07/12/95 07/20/95

arbazole .D. .

MethP/I carbazoles N.D. 0.02 ug/L. sppb; 07/12/95 O;/gggg
Cc2 ,Ai ky(l)subst'd c(awrit%a)tz}c;)lzeg N.D. 0.02 ug/l. (ppb 07/12/95 07/
Yolatile Organics
chhlorodgluoromethane N.D. 1 ug/L. (pph 07/07/95 07/08/32
Vinyl chiorida© NO | 20 | udmeeh | Orores 07/08/5
chlori .D.
Blrnanomeih:ne N.D. 10 ug/L §ppbg 07/07/95 07/08/32
Chloroethane N.D. 10 ug/L. (ppb 07/07/95 (.”)7/08/95
Ethanol N.D. 100 ug/L. (ppb 07/07/95 8%82;95
Zrichlloroﬂuorome'thane NR ml U%L ppb OZ/QZ/ES R
crolein N 100 Ugie P M DO

' N.D: 100 ug/L Rppr 07/07/95 07/08/95
ﬁ\%?’[g;;ggloroethene N.D. 1 ug/L. 2ppb 07/07/95 07/08/95
lodomethane N.D. 1 ug/L (ppb 07/07/95 07/08/95
Carbon disuffide N.D. 1 ug/L éppb 07/07/95 O7/08/9§
Methylene chloride N.D. 1 ug/L. (ppb Q7/07/95 07/08/95




E507095 CONT...
PAGE 3

ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LAB ID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED B
E507095-01 13-BA
Sample Type:WATER
Collected:07/05/95  11:45
Acrylonitrile N.D. 100 ug/L (ppb 07/07/95 07/08/95 MA
trans-1,2-Dichloroethene N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Vinyl acetate N.D. 100 ug/L (ppb 07/07/95 | 07/08/95 MA
1,1-Dichloroethane N.D. ug/L (ppb 07/07/95 07/08/95 MA
Ehmens DG NB | mhe | mem | g W
1,1,1-Trichloroethane N.D. 1 ug/L (ppb! 07/07/95 07/08/95 MA
MR 1| e | mem | SR W
enzene .D. ug/L (pp
1,2-Dichloroethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Trichloroethene N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
1,2-Dichloropropane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Bromodichloromethane N.D. 1 ug/L. (ppb, 07/07/95 07/08/95 MA
Dibromomethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
2-Chloroethylvinylether N.D. 5 ug/L (ppb 07/07/95 07/08/95 MA
4-Meth\61-2-pentanone (MIBK) N.D. 200 ug/L (ppb 07/07/95 07/08/95 MA
NB |Gt | ol | ome W
oluene .D.
Ethyl methacrylate N.D. 200 ug/L (ppb 07/07/95 07/08/95 MA
trans-1,3-Dichloropropene Ng 208 ug;t ppg 8;;8;582 g_’ggg;gg m
2-H .D. u p
1,1.g§?ﬂgﬁgroethane N.D. 1 ug/L Spb 07/07/95 07/08/95 MA
Tetrachloroethylene N.D. 1 ug/L. (ppb 07/07/85 07/08/95 MA
Dibromochloromethane N.D. 1 ug/L. (ppb 07/07/95 07/08/95 MA
NB 1| e | ome | oo
Eth)c/)lrk?eneznezneg © N.D. 1 ug/L §ppbg 07/07/95 07/08/95 MA
m+p-Xylenes N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
o-Xylene N.D. 1 ug/L éppbg 07/07/95 07/08/95 MQ
Styrene N.D. 1 ug/L (ppb 07/07/95 07/08/95
cis-1,4-Dichloro-2-butene N.D. 2 ug/L (ppb 07/07/95 07/08/95 MA
Bromoform N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
1,1,2,2-Tetrachloroethane N.D. 5 ug/L §ppb; 07/07/95 07/08/95 m:
1,2,3-Trichloropropane N.D. 2 ug/L {ppb 07/07/95 07/08/95 ma
trans-1,4-Dichloro-2-butene N.D. 5 ug/L (ppb; 07/07/95 07/08/95 VA
1,3-Dichlorobenzene N.D. 1 ug/L (ppb 07/07/95 07/08/95 M
1,4-Dichlorobenzene N.D. 1 ug/L. ippb 07/07/95 07/08/95 VA
1,2-Dichlorobenzene N.D. 1 ug/L (ppb 07/07/95 07/98/95
E507095-02 13-BA-D1
Sample Type:WATER
Collected:07/05/95  11:55 . .
ch'i_'roa:::rltio?s, Rgc;,o‘\\/arable 3 1 mg/L 07/19/95 AH
P t 's
Naphthalgnaee N.D. 0.02 ug/L (ppb) 07/12/95 07/19/95 MJL
Acenaphthyiene N.D. 0.02 ug/L ppb; 07/12/95 07/13/8? th
Forang " 00| o002 | uglioon | orises oriofes | Mot
S| S| B | R ) Gem W
. ) u
Zg{eh"ri'c‘éhnf"e N.D. 0.02 ug/L sppb 07/12/95 07/19/95 MJL
luoranthene N.D. 0.02 ug/L. (ppb 07/12/95 07/19/95 MJL
E;rel;?: " N.D. 0.02 ug/L. (ppb 07/12/95 07/19/95 MJL
Benzoéa)anthracene/Chrysene 0.02 0.02 ug/L (ppb 07/12/95 ggﬂg;gg th
Benzo(b&k)fluoranthene N.D. 0.02 ug/t ppg gzlﬂg//gg FUAYSF: VAR
E\%Taﬁ?c)pﬁ%? yrene “ZBI 8fg§ SS;L S’Sb 07/12/95 07/19/95 ML
Sl nniesee NB| G | wtem | ohem | o M
enzo(ghi)perylene .D. .
Methyl napﬁthalene 0.03 0.02 ug/L (ppb 07/12/95 %ﬂg;gg th
C2 sub'd naphthalene 0.09 0.04 ug/L (ppb 07/12/95 e VAT
C3 sub'd naphthalene 0.12 0.04 ug/L Eppb 07/12/95 e Mok
Bipheny - Pnalene ND | 004 | ugL (o | Orrises O7io/es | ML
L i o8| Bed | omE ) GeE W
'd bi .D. . u
E:Aztiu?d blpherl"; I N.D. 0.04 ug/L sgpb 07/12/95 07/19/95 MJL
MZth% fiuoreme 0.05 0.04 ug/L ippb 07/12/95 07/19/95 MJL
C2 sub'd filuorene 0.08 0.04 ug/L (ppb 07/12/95 g%}g;gg Mjl[
Methyl phenanthrene/anthracene 0.11 0.04 ug/L }ppb 07/12/95 UMY VAT
C2 sub'd phenanthrene/anth. 0.23 0.04 ug/L. (ppb 07/12/95 RUAYES ML
C8 sub'd phenanthrene/anth. 0.21 0.04 ug/L Eppb 07/12/95 RUAY ML
C4 sub'd phenanthrene/anth, 0.16 0.04 ug/L (ppb 07/12/95 oreles VA
1-Methyl-7-isopropylphenanth. N.D. 0.04 ug/L (ppb) 07/12/95




KLOHN-CRIPPEN CONSULTING LTD.

CHEMEX Labs Alberta Inc. | | ATTENTION : DAVID THOMSON

SA-5709-A004

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 201-3077, FAX (403) 201-9468
Edmonton : 8331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 13-BA-DI

Sampie Date & Time : 05-07-95 1155 Chemex Worksheet Number : 95-02005-13-BA-DI

Samplied By : GB Chemex Project Number  : SUNC178-0501

Sample Type : GRAB Sample Access :

Sample Recieved Date: July 07, 1995 - Sample Matrix . WATER

Sample Station Code : Report Date : August 11, 1995
PARAMETER DESCRIPTION NAQUADAT  UNITS RESULTS DETECTION

CODE LIMIT

Calcium - (ICP) Dissolved 20111L mg/L 89.1 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 81.2 0.01
Sodium - (ICP) Dissolved 111110 mg/L 3080. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 26.4 0.02
Chloride - Dissolved 17206L mg/L. 3880. 0.5
Sulphate - Dissolved 163061 mg/L < 0.5 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L , 2100. 0.5
pH 10301L Units 7.22 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2560. 0.5
Total Hardness (as CaCO03) 106020 mg/L 557. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 2.72 0.02
Fluoride 09105L mg/L 0.57 0.05
Specific Conductance ' 02041L umhos/Cm 13700. 0.02
Turbidity 02074L NTU 50.0 0.1
Cyanide (Available) 06608L mg/L 0.002 0.001
Phenols 06537L mg/L 0.070 0.001
Total Dissolved Solids 00201L mg/L 8440 . 1.
Dissolved Organic Carbon 06104L mg/L . 4.6 0.2
Nitrite plus Nitrate Nitrogen as N  07110L mg/L < 0.003 0.003
Total Phosphorus as P 15406L mg/L 0.114 0.003
Sulphur - (ICP) - Dissolved mg/L 2.1 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.03 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.75 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 3.63 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L 0.005 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.008 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 4.00 0.01




KLOHN-CRIPPEN CONSULTING LTD.

CHEMEX Labs Alberta Inc. o ATTENTION - DAVID THOYSON

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 201-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telophona (403) 465-9877, FAX (403) 466-3332

Sample Description : 13-BA-DI

Sample Date & Time : 05-07-95 1155 Chemex Worksheet Number : 95-02005-13-BA-DI

Sampled By . GB Chemex Project Number : SUNC178-0501

Sample Type : GRAB Sample Access :

Sample Recieved Date: July 07, 1995 . Sample Matrix : WATER

Sample Station Code : Report Date : August 11, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Lead - Dissolved (ICP-AES) 82111L mg/L 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.719 0.001
Manganese - Dissolved (ICP-AES) 251091 mg/L 0.689 0.001
Mercury - Dissolved (CVAA) 80101L ug/L 0.09 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP-AES) 47450L mg/L 0.005 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 4.07 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L 0.003 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 8.823 8.881

Ion Balance Balance




E507095 CONT...
AGE 4

ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LAB ID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED
E507095-02 13-BA-D1
Sample Type:WATER
Collected:07/05/95 11:55
Methyl dibenzothiophene 0.06 0.04 ug/L. (ppb 07/12/95 07/19/95 MJ
C2 sub'd dibenzothiophene 0.12 0.04 ug/L. (ppb 07/12/95 07/19/95 MJ
C3 sub'd dibenzothiophene 0.24 0.04 ug/L (ppb 07/12/95 07/19/95 Md
C4 sub'd dibenzothiophene N.D. 0.04 ug/L. (ppb 07/12/95 07/19/95 MJL.
Methy! fluoranthene/pyrene 0.06 0.04 ug/L (ppb 07/12/98 07/19/95 MJL
Methyl B(a)A/chrysene N.D. 0.04 ug/L. (ppb 07/12/95 07/19/95 MJt
C2 sub'd B(a)A/chrysene 0.05 0.04 ug/L. (ppb, 07/12/95 07/19/95 MJ
MethyllB(b k)F/B(a)P N.D. 0.04 ug/L (ppb 07/12/95 07/19/95 MJ
C2 sub'd B(b&K)F/B(a)P N.D. 0.04 ug/L (pp 07/12/95 07/19/95 MJdo
PlF"?]nOIlf Compounds in H20 N.D 0.2 /L (ppb 07/12/95 07/27/95 MJL
enol .D. . ug/L (pp
o-Cresol N.D. 0.2 ug/L (ppb, 07/12/95 07/27/95 MJ:
m-Cresol N.D. 0.2 ug/L. (ppb 07/12/95 07/27/95 MJ:
p-Cresol N.D. 0.2 ug/L. gpb 07/12/95 07/27/95 MJi
2,4-Dimethylphenol N.D. 0.2 ug/L (ppb 07/12/95 07/27/95 MJL
4 Nirophenl ND| 20 | uIrien | eries O7jaros | M
4-Nitropheno .D. ug/L. (pp
2,4-D§n‘§)1rophenol N.D. 20 ug/L (ppb 07/12/95 07/27/95 MJI
pﬁﬁ}?ﬁ"ﬁ?ﬁl”&eﬁ‘ Izrﬁﬁol N.D. 20 ug/L (ppb 07/12/95 07/27/95 MJ!
ate 's
Quinoline N.D. 0.02 ug/L (ppb 07/12/95 07/20/95 RRR
7-Methyl quinoline N.D. 0.02 ug/L (ppb 07/12/95 07/20/95 RRR
C2 Alkyl subst'd quinolines N.D. 0.02 ug/L (ppb 07/12/95 07/20/95 RRI
ot S N3] om | mhEm | ok | GmE M
cridine .D. . ug/L. (pp -
Methyt acridine N.D. 0.02 ug/L. Sppbg 07/12/95 07/20/95 RRR
iR 0% | wrmw | o | ss | ow
Carbazole .D. . ug/L (pp
Meth?/l carbazoles N.D. 0.02 ug/L Sppb; 07/12/95 07/20/95 RRf
C2 Alkyl substd carbazoles N.D. 0.02 ug/L (ppb, 07/12/95 07/20/95 RRF
Volatile Organics (MS):H20 VA
Chibromethane <" ND | w0 | udmiERy | oreres o7looes | MA
oromethane .D.
Vinyl chioride N.D. 20 ug/L éppb; 07/07/95 07/08/95 MA
NB| R | e | mes | ome
Chloroethal .D. 10 ug
Ethanol N.D. 100 ug/L ﬁng) 07/07/95 07/08/95 MA
Trichlorofluoromethane N.D. 1 ug/L (ppb) 07/07/95 07/08/95 MA
Acorona ND | 1% | ugbleen | 7eres orjon/es | MA
cetone .D.
1,1-Dichloroethene N.D. 1 ug/L éppb; 07/07/95 07/08/95 1 MA
lodomethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Carbon disulfide N.D. 1 ug/L ppb; 07/07/95 07/08/95 MA
NB| o | ip | o o |
Acrylonitrile .D. 100 ug/L {pp
tranrys-1.2~DichIoroethene N.D. 1 ug/L. (ppb 07/07/95 07/08/95 MA
“Vinyl acetate N.D. 100 ug/L sppb; 07/07/95 07/08/95 MA
1,1-Dichloroethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Emen e AR v | b | oo | oo |
oroform .D.
1,1,1-Trichloroethane N.D. 1 ug/L §ppb§ 07/07/95 07/08/95 MA
NG| b | e o
Benzene RS g/l (PP
AR - N W
ichloroethene . /L (ppi
1,r."e(iDich|oropropane N.D. 1 ug/t. ppb; Q7/07/95 07/08/95 MA
Bromodichloromethane N.D. 1 ug/L. ppb; 07/07/95 07/08/95 MA
Dibromomethane N.D. 1 ug/L. (ppb 07/07/95 07/08/95 MA
2-Chloroethylvinylether N.D. 5 ug/L ppb; 07/07/95 07/08/95 MA
4-Methyl-2-pentanone (MIBK) N.D. 200 ug/L (pp 07/07/95 07/08/95 mz\
NB || b | g | o |
ene .D.
E?h;l methacrylate N.D. 200 ug/L ppb; 07/07/95 07/08/95 MA
Siexaone | oProPene ND | 200 | o oon | odees o7joees | MA
S Romoroethane N.D. 1 Lo (ohe) 07/07/95 07/08/95 | MA
Tetrachloroethylene N.D. 1 ug/L. gppbg 07/07/95 07/08/95 MA
Dibromochioromethane N.D. 1 ug/L (ppb 07/07/95 07/08/95 MA
Chibropenzene ND |1 | uatBhE | Sreres orjoefos | MA
orobenzene .D. u [
Ethylbenzene N.D 1 ug/l (onk Q7/07/95 O7/06/85 WiA
mtLp-Xylenes N.D. 1 ug/L {ppb 07/07/95 07/08/95 MA
o-Xylene N.D. 1 ug/l. ?ppbg 07/07/95 07/08/95 MA
Styrene N.D. 1 ug/L. (ppb 07/07/95 07/08/95 MA
¢is-1,4-Dichloro-2-butene N.D. 2 ug/L éppb; 07/07/95 07/Q8/95 MA
Bromoform N.D. 1 ug/L. {(ppb 07/07/95 07/08/95 MA




E507095 CONT...
PAGE 5

ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED B
ES07095-02 13-BA-D1
Sample Type:WATER
Collected:07/05/95 11:55
1,1,2,2-Tetrachloroethane N.D. 5 ug/L (ppb 07/07/95 07/08/95
1,2 8-Tr|chloropropane N.D. 2 ug/L (ppb 07/07/95 07/08/95
trans-1 ,4-Dichloro-2-butene N.D. ] ug/L-(ppb 07/07/95 07/08/95
1,3-Dichlorobenzene N.D. 1 ug/L (ppb 07/07/95 07/08/95
1.4-Dichlorobenzene N.D. 1 ug/L (ppb) - 07/07/95 07/08/95
1,2-Dichlorobenzene N.D. 1 ug/L (ppb. 07/07/95 07/08/95
E507095-03 OB-5
Sample Type:WATER
Collected:07/05/95 15:30
xcriircg:al\\rlbo?s R(t’e%c}\\/ﬁrable <1 1 mg/L 07/19/95
ato 's
Naphtha'gne N.D. 0.02 ug/L (ppb 07/12/95 07/19/95
Acenaphthylene N.D. 0.02 ug/L (ppb 07/12/95 07/19/95
NB| oe | Lt | ohE | See
uorene .D. .
leenzothlophene N.D. 0.02 ug/L (ppb 07/12/95 07/19/95
Phenanthrene N.D. 0.02 ug/L (ppb 07/12/95 07/19/95
Anthracene N.D. 0.02 ug/L (ppb, 07/12/95 07/19/95
i sm | wrew | ey | oes
yrene . . ug/L (pp
Benzosa)anthracene/Chrysene N.D. 0.02 ug/L (ppb 07/12/95 07/19/95
Benzo b&k)fluoranthene N.D. 0.02 ug/L {ppb, 07/12/95 07/19/95
Benzo(a)pyrene N.D. 0.02 ug/L §ppb 07/12/95 07/19/95
Indeno(c,d-128)pyrene N.D. 0.02 ug/L (ppb 07/12/95 07/19/95
leenzo(a h)anthracene N.D. 0.02 ug/L 2ppb 07/12/95 07/19/95
Benzo(ghi)perylene N.D. 0.02 ug/L (ppb 07/12/95 07/19/95
Methy! naphthalene N.D. 0.02 ug/L ppb; 07/12/95 07/19/95
C2 sub'd naphthalene N.D. 0.04 ug/L (ppb 07/12/95 07/19/95
Cc3 sub'd naphthalene 0.17 0.04 ug/L ppb; 07/12/95 07/19/95
T Ao | mtew | onem | oo
Biphen .D. . PP
Mgthyl iphenyl N.D. 0.04 ug/L fppb; 07/12/95 07/19/95
C2 sub'd biphenyl N.D. 0.04 ug/L Sppbg 07/12/95 07/19/95
Methyl acenapht ene N.D. 0.04 ug/L (ppb 07/12/95 07/19/95
Methyl fluorene 0.04 0.04 ug/L (ppb; 07/12/95 07/19/95
C2 sub'd fluorene 0.06 0.04 ug/L (ppb, 07/12/95 07/19/95
Methy! phenanthrene/anthracene N.D. 0.04 ug/L. éppb; 07/12/95 07/19/95
C2 sub'd phenanthrene/anth. 0.05 0.04 ug/L (ppb 07/12/95 07/19/95
C3 sub'd phenanthrene/anth 0.06 0.04 ug/L Sppb; 07/12/95 07/19/95
C4 sub'd phenanthrene/anth. N.D. 0.04 ug/L (ppb 07/12/95 07/19/95
1-Methyl-7-isopropylphenanth. N.D. 0.04 ug/L %ppbg 07/12/95 07/19/95
Methyl dibenzothiophene N.D. 0.04 ug/L (ppb 07/12/95 07/19/95
C2 sub'd dibenzothiophene 0.04 0.04 ug/L &ppbg 07/12/95 07/19/95
C3 sub'd dibenzothiophene 0.06 0.04 ug/L (ppb 07/12/95 07/19/95
C4 sub'd dibenzothiophene N.D. 0.04 ug/L {ppb 07/12/95 07/19/95
Methyi fluoranthene/pyrene N.D. 0.04 ug/L (ppb 07/12/95 07/19/95
Methyl B(a)A/chrysene N.D. 0.04 ug/L {ppb, 07/12/95 07/19/95
C2 sub'd B(a)A/c rysene N.D. 0.04 ug/L (ppb 07/12/95 07/19/95
Methyi B(b&K F/B} )P N.D. 0.04 ug/L §ppb; 07/12/95 07/19/82
C2 sub'd B(b&K)F/B(a)P N.D. 0.04 ug/L (ppb 07/12/95 07/19/
Pgﬁr‘o"f Compounds in H20 N.D 0.2 ug/L (ppb) 07/12/95 07/27/95
eno .D. :
o-Cresol N.D. 0.2 07/12/95 07/27/95
NS G | Wil | omE | HES
-Cresol D. . ug
F2)«4 -Dimethylphenol N.D. 0.2 ug/L ppb; 07/12/95 07/27/95
2-Nitrophenotl N.D. 2 ug/L ppb; 07/12/95 8_7/;%;;82
4-Nitrophenol N.D. 20 ug/L (ppb 07/12/95 78S
2,4-Dinitrophenol N.D. 20 ug/L §ppbg 07/12/95 07/27/
4,6-Dinitro-2-methyiphenol N.D. 20 ug/L (ppb 07/12/95 07/27/95
p/(\)ﬁgcfful\gkylated ANH's N.D. 0.02 ug/L. (ppb) 07/12/95 07/20/95
7-Methyl quinoline N.D. 0.02 ug/L gppb; 07/12/95 07/20/95
C2 Alkyl subst'd quinolines N.D. 0.02 ug/L (ppb 07/12/95 07/20/95
Rorcing oo duinolines ND | 60 | uIL(BR | O7/ides 07/20/95
cridine .D. . ug/L (pp
Methyl acridine N.D. 0.02 ug/L ppbg 07/12/95 07/20/95
Phenanthridine NB 0.02 ug;Ll: ppg 8_7,512//32 8;?38532
Carbazole - .D. 0.02 ug/L (pp
Methyl carbazoles N.D. 0.02 ug/L ppbg 07/12/95 07/20/95
C2 AK(yI subst'd carbazoles N.D. 0.02 ug/L (ppb) 07/12/95 07/20/95
Volatiie Organics (MS):H20
Dichlorodifluoromethane N.D. 1 ug/L {ppb) 07/07/95 07/08/95




KLOHN-CRIPPEN CONSULTING LTD.

CHEMEX .L‘abs Alberta Inc. | | ATTENTION : DAVID THOMSON

SA-5709-A004

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX {403) 291-9468

Edmonton : 9331 - 46th Street, T6B 2R4, Telephons (403) 465-9877, FAX (403) 466-3332 TASK #

Sample Description : R0-2

Sample Date & Time : 10-07-95 1430 Chemex Worksheet Number : 95-02013-2

Sampled By . GB Chemex Project Number  : SUNC178-0501

Sample Type : GRAB Sample Access :

Sample Recieved Date: July 11, 1995 ) Sample Matrix : WATER

Sample Station Code : Report Date : August 11, 1995

- PARAMETER DESCRIPTION "7 NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Calcium - (ICP) Dissolved 201110 mg/L 0.08 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 0.03 0.01
Sodium - (ICP) Dissolved 11111L mg/L 1.10 0.01
Potassium -(ICP) Dissolved 19111L mg/L 0.28 0.02
Chloride - Dissolved 17206L mg/L < 0.5 0.5
Sulphate - Dissolved 16306L mg/L < 0.5 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkatinity (as CaC03) 10111L mg/L 2.7 0.5
pH 10301L Units 5.94 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 3.3 0.5
Total Hardness (as CaC03) 10602L mg/L < 0.5 0.5
Hydroxide ’ 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L < 0.02 0.02
Fluoride 09105L mg/L < 0.05 0.05
Specific Conductance 02041L umhos/Cm 1.00 0.02
Turbidity 02074L NTU 0.4 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L < 0.001 0.001
Total Dissolved Solids 00201L mg/L 4. 1.
Dissolved Organic Carbon 06104L mg/L < 0.2 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L < 0.003 0.003
Total Phosphorus as P 15406L mg/L < 0.003 0.003
Sulphur - (ICP) - Dissolved mg/L < 0.2 0.2
Aluminum - Dissolved (ICP-AES) 131091 mg/L < 0.01 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L < 0.01 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L < 0.01 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L 0.011 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.002 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L < 0.01 0.01




CHEMENX Labs Alberta Inc.

Caigary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 8331 - 48th Strest, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : R0O-2

Sample Date & Time : 10-07-95 1430
Sampled By : GB

Sample Type : GRAB

Sample Recieved Date: July 11, 1995
Sample Station Code :

- KLOHN-CRIPPEN CONSULTING LTD.

ATTENTION : DAVID THOMSON

SA-5709-A004
TASK #

Chemex Worksheet Number
Chemex Project Number
Samplie Access

Sample Matrix

Report Date

1 95-02013-2
: SUNC178-0501

: WATER
: August 11, 1995

. PARAMETER DESCRIPTION - NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L < 0.001 0.001
Manganese - Dissolved (ICP-AES) 251090 mg/L < 0.001 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L 0.1 0.1
Selenium - Dissolved (AA) 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP-AES) 47450L mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L < 0.002 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 233300 mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.008 0.001
Ion Balance Balance 0.94 0.01




E507149 CONT...
PAGE 4

ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LAB ID SAMPLE 1D TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED
E507149-02 RO-Z
Sample Type:WATER
Collected:07/10/95  14:30
Methyl dibenzothiophene N.D. 0.04 ug/L. (ppb 06/19/95 07/19/95 M.
C2 sub'd dibenzothiophene N.D. 0.04 ug/L {ppb 06/19/95 07/19/95 M
C3 sub'd dibenzothiophene N.D. 0.04 ug/L. (ppb 06/19/95 07/19/85 M
C4 sub'd dibenzothiophene N.D. 0.04 ug/L. (ppb 06/19/95 07/19/95 Mo
Methyl fluoranthene/pyrene N.D. 0.04 ug/L (ppb 06/19/95 07/19/95 MJL
Methy! B(a)A/chr%sene N.D. 0.04 ug/L (ppb 06/19/95 07/19/95 MJL.
C2 sub'd B(a)A/chrysene N.D. 0.04 ug/L. (ppb 06/19/95 07/19/95 M
Methyl B(b&k)F/B(a)P N.D. 0.04 ug/L (ppb 06/19/95 07/19/95 M
C2 sub'd B(b&k)F/B(a)P N.D. 0.04 ug/L (pp 06/19/95 07/19/95 M.
Pl};?lnolif Gompounds in H20 N.D 0.1 /L b 07/12/95 07/27/95 MJL
eno .D. . ug/L. (pp
o-Cresol N.D. 0.1 ug/L. (ppb 07/12/95 07/27/95 M
m-Cresol N.D. 0.1 ug/L (ppb 07/12/95 07/27/95 :
-Cresol N.D. 0.1 ug/L (pp 07/12/95 07/27/95 M.
g.4-Dimethylphenol N.D. 0.1 ug/L {ppb 07/12/95 07/27/95 ML
NB| oo | we | o | G
4-Nitropheno .D. ug
2.4-D§n?trophenol N.D. 2 ug/L. gppb 07/12/95 07/27/95 My
pﬁg}lﬂ)g‘ug?kslgntg? lRt&wol N.D. 2 ug/L. {ppb, 07/12/95 07/27/95 MJ
S
Quinoline N.D. 0.02 ug/L (ppb 07/12/95 07/20/95 RRR
7-Methyl quinoline N.D. 0.02 ug/L igpb 07/12/95 07/20/95 RRR
C2 Alkyl subst'd quinolines N.D. 0.02 ug/L. ?opb 07/12/95 07/20/95 RR"
G Sk S NB| osm ) mtem | gme | Em W
cridine .D. . ug/L {pp .
Methy! acridine N.D. 0.02 ug/L éppb; 07/12/95 07/20/95 RRR
ND | ee | wrem | wim | gaE |
arbazole .D. . ug/L (pp
Methyl carbazoles N.D. 0.02 ug/L. Eppb 07/12/95 07/20/95 RR
C2 Alkyl subst'd carbazoles N.D. 0.02 ug/L (ppb, 07/12/95 07/20/95 RR
V%Igttle Organics (MS):H20 N 1L (onb 07/11/05 07/12/05 MA
Clhclr:)'roorron(:lf#;%rgmethane N.B. 1 g) 3g/L (ggb) 0751 1595 07/12/95 MA
AN NN
romomethane .D. u pp
Chloroethane N.D. 10 ug/L (ppb 07/11/95 07/12/95 MA
Ethanol N.D. 100 ug/L (Spb; 07/11/95 07/12/95 MA
Trichloroflucromethane N.D. 1 ug/l (ppb 07/11/95 07/12/95 MA
NB| | e | ame | o M
one .D. P
1,C1'?Dichloroethene N.D. 1 ug/L. (pgb) 07/11/95 07/12/95 MA
lodomethane N.D. 1 ug/L (ppb) 07/11/95 07/12/95 MA
Carbon disulfide N.D. 1 ug/L. éppb; 07/11/95 07/12/95 MA
Methylene chioride N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
Acrylonitrile N.D. 100 ug/L (ppb 07/11/95 07/12/95 MA
trans-1,2-Dichloroethene N.D. 1 ug/L (ppb, 07/11/95 07/12/95 MA
. Vinyl acetate N.D. 100 ug/l. (ppb 07/11/95 07/12/95 MA
1,1-Dichloroethane N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
Lo W Ao weey | miE | o |
oroform .D.
1,1,1-Trichloroethane N.D. 1 ug/L. 2ppbg Q7/11/95 07/12/95 MA
Banana ocrierde ND. P g < S A o7/t | MA
enzene D, ug/L. (pp
1,2-Dichloroethane N.D. 1 ug/L Eppbg 07/11/95 07/12/95 MA
Trichloroethene N.D. 1 ug/L éppb; 07/11/95 Q7/12/95 MA
1,2-Dichloropropane N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
Bromodichloromethane N.D. 1 ug/L. Eppbg 07/11/95 Q7/12/95 MA
Dibromomethane N.D. 1 ug/L. (ppb 07/11/95 07/12/95 MA
2-Chloroethylvinylether N.D. 5 ug/L. (ppbg 07/11/95 07/12/95 MA
4-Meth%~2—pentanone (MIBK) N.D. 200 ug/L (ppb, 07/11/95 07/12/95 MA
NS e | o | o i
oluene .D.
Ethyl methacryliate N.D. 200 ug/L (ppb 07/1 1/9?_ 07/12/95 MA
N | LB | The | o |
2-Hexanone . P
1,1,2-Trichlorosthane N.D. 1 ug/L. éppb 07/11/95 07/12/95 MA
Tetrachloroethylene N.D, 1 ug/L. ippb 07/11/95 07/12/95 MA
Dibromochloromethane N.D. 1 ug/L. (ppb 07/11/95 Q7/12/95 MA.
|| s | o | o |
orobenzene .D.
Ethylbenzene N.D. 1 ug/L. (pnb 07/11/95 Q7/12/88 MA
i“n+);)—)‘(ayieﬁgs N.D. 1 ug/L. (ppb) 07/11/95 07/12/95 MA
o-Xylene N.D. 1 ug/L. sppb; 07/11/95 07/12/95 MA
Styrene N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
cis-1,4-Dichloro-2-butene N.D. 2 ug/L éppbg 07/11/95 07/12/95 MA
Bromoform N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA




ENVIRO-TEST CHEMICAL ANALYSIS REPORT

E507149 CONT...
PA
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LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED BY

E507149-02 RO-Z

Sample Type:WATER

Collected:07/10/95  14:30
1,1,2.2-Tetrachloroethane N.D. 5 ug/L. (ppb. 07/11/95 07/12/95 MA
1,2,3-Trichloropropane N.D. 2 ug/L {ppb, 07/11/95 07/12/95 MA
trans-1,4-Dichloro-2-butene N.D. 5 ug/L (ppb, 07/11/95 07/12/95 MA
1,3-Dichlorobenzene N.D. 1 ug/L (ppb 07/11/95 07/12/95 MA
1,4-Dichlorobenzene N.D. 1 ug/L. (ppb 07/11/95 07/12/95 MA
1,2-Dichlorobenzene N.D. 1 ug/L {ppb 07/11/95 07/12/95 MA

N.D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE OF THE REPORT
NOT INCLUDING APPENDICES




. SUNCOR INC. OIL SANDS GROUP

CHEMEX Labs Alberta Inc. ATTENTION : JOAN GULLEY

Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telephons (403) 291-3077, FAX (403) 291-8468
Edmonton : 9331 - 48th Stree!, T6B 2R4, Telsphorne (403) 465-9877, FAX (403) 466-

Sample Description : 1-BA '

Sample Date & Time : 12-09-95 1500 Chemex Worksheet Number : 95-03214-1-BA

Sampled By : DH Chemex Project Number . SUNC178-0501

Sample Type 1 GRAB : Sample Access :

Sample Received Date: September 14, 1995 Sample Matrix : WATER

Sample Station Code : * Report Date : September 28, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Calcium - (ICP) Dissolved 20111L mg/L 85.4 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 102. 0.01
Sodium - (ICP) Dissolved 111111 mg/L 5030. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 34.8 0.02
Chloride - Dissolved ' 17206L mg/L 6690. 0.5
Sulphate - Dissolved 16306L mg/L 1.0 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 2160. 0.5
pH 10301L Units 7.19 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2630. 0.5
Total Hardness (as CaC03) 106021 mg/L. 633. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 2.64 0.02
Fluoride 09105L mg/L 0.77 0.05
Specific Conductance 02041L umhos/Cm 21500. 0.02
Turbidity 02074L NTU 14.0 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L 0.060 0.001
Total Dissolved Solids 00201L mg/L 13300. 1.
Dissolved Organic Carbon 06104L mg/ L 11.1 0.2
Nitrite plus Nitrate Nitrogen as N  07110L mg/L 0.008 0.003
Total Phosphorus as P 15406L mg/L _ 0.060 0.003
Sulphur - (ICP) - Dissolved mg/L 2.9 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L < 0.01 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.91 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 4.32 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L 0.013 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.001 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 1.35 0.01




SUNCOR INC. OIL SANDS GROUP

CHEMEX Labs Alberta Inc. ATTENTION © JOHN GULLEY

Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Strest, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 1-BA

Samplie Date & Time : 12-09-95 1500 Chemex Worksheet Number : 95-03214-1-BA

Sampled By : DH Chemex Project Number : SUNC178-0501

Sample Type : GRAB - Sample Access :

Sample Received Date: September 14, 1995 Sample Matrix . WATER

Sample Station Code : - Report Date . September 28, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

: CODE LIMIT

Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 1.08 0.001
Manganese - Dissolved (ICP-AES) 25109 mg/L 0.335 0.001
Molybdenum - Dissolved (ICP-AES) 42330L mg/L 0.006 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L 0.018 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Silver - Dissolved (ICP-AES) 47450L mg/L 0.003 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 5.19 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L 0.009 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.005 0.001
Ion Balance Balance 1.00 0.01




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telephons (403) 291-3077, FAX (403) 291-2468
Edmonton : 8331 - 46th Strest, T68 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 13-BA

Sample Date & Time : 14-09-95 1100
Sampled By : DH

Sample Type : GRAB |

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY
SA-5709-A004

Chemex Worksheet Number : 95-03274-2-L
Chemex Project Number : SUNC178-0501
Sample Access :

Sample Received Date: September 18, 1995 Samplie Matrix : WATER
Sample Station Code : Report Date : October 3, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Calcium - (ICP) Dissolved 201110 mg/L 24 .1 0.01
Magnesium - (ICP) Dissolved 121111 mg/L 20.5 0.01
Sodium - (ICP) Dissolved 111111 mg/L 1850. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 21.0 0.02
Chloride - Dissolved - 17206L mg/L 1860. 0.5
Sulphate - Dissolved 16306L mg/L < 0.5 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 1900. 0.5
pH 10301L Units 7.56 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2320. 0.5
Total Hardness (as CaC03) 10602L mg/L 145. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 2.51 0.02
Fluoride 09105L mg/L 1.57 0.05
Specific Conductance 02041L umhos/Cm 8260 0.02
Turbidity 020741 NTU 22.0 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L 0.027 0.001
Total Dissolved Solids 00201L mg/L 4930 1.
Dissolved Organic Carbon 0e104L mg/L 27.1 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.011 0.003
Total Phosphorus as P - 15406L mg/L 0.075 0.003
Sulphur - (ICP) - Dissolved mg/L 3.3 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.03 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.21 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 3.79 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L 0.002 0.002
Cobalt - Dissolved (ICP-AES) 273600 mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 291091 mg/L 0.002 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.82 0.01




| : |  SUNCOR Inc: %hNSQ{«JEEEeROUP
CHEMEX Labs Alberta Inc. ATTENTION © J0AN G

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 281-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 13-BA

Sample Date & Time : 14-09-95 1100 Chemex Worksheet Number : 95-03274-2-L.

Sampled By : DH Chemex Project Number  : SUNC178-0501

Sample Type : GRAB . Sample Access :

Sample Received Date: September 18. 1995 Sample Matrix : WATER

Sample Station Code : - Report Date : October 3, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS "RESULTS DETECTION

‘ CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.363 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.085 0.001
Mercury - Dissolved (CVAA) 80101L ug/L 0.23 0.05
Molybdenum - Dissolved  (ICP-AES) 42330L mg/L 0.006 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP-AES) 154501 mg/L < 0.1 0.1
Selenium - Dissolved (AA) , 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP-AES) 47450L mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 1.43 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 233300 mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 8.8%4 8.801

. 01

Ion Batlance Balance




ENVIRO-TEST CHEMICAL ANALYSIS REPORT
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PAGE 5

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED BY
E509368-02 OB-5
Sample Ty&e:WATER
Collected:09/14/95  15:40 .
trans-1,4-Dichloro-2-bitene N.D 8 ug/L. (ppb) 09/22/95 09/22/95 MAA
1,8-Dichlorobenzene N.D. 1 ug/l. ‘npb 09/22/95 09/22/95 MA
{1.4-Dichlorobenzene N.D 1 ug/L {ppb 09/22/95 09/22/95 MA
1.2-Dichlorobenzene N.D 1 ug/L {ppb 08/22/95 09/22/95 MA
1 .E509368-03 2-L
Sample Type:WATER
Collected:09/14/95 11:00
PAH & Alkylated PAH's
Naphthalene N.D. 0.02 ug/L 09/25/95 10/02/95 MJL
Acenaphthylene N.D. 0.02 ug/l. 09/25/95 10/02/95 MJL
Acenaphthene 0.04 0.02 ug/L. 09/25/95 10/02/95 MJI
Fluorene 0071 0.02 ug/l. 09/25/95 10/02/95 MJL
Dibenzcthiophene N.D. 0.02 ug/L 09/25/958 10/02/95 MJL
Phenanthrene 0.11 0.02 ug/l. 09/25/95 10/02/95 MJL
Anthracene N.D. 0.02 ug/L. 09/25/95 10/02/95 Mt
Fluoranthene N.D. 0.02 ug/lL. 09/25/95 10/02/95 ML
Pyrene N.D. 0.02 ug/L 09/25/95 10/02/95 MJI
Benzo(a)anmhracene/Chrysene N.D. 0.02 ug/lL. 09/25/95 10/02/95 MJL:
Benzo(b&K)fluoranthene N.D. 0.02 ug/L. 09/25/95 10/02/95 MJL
Benzo a);:?'rene N.D. 0.02 ug/L 09/25/95 10/02/95 MJL
Indeno(c,d-1 23)tgyrene N.D. 0.02 ug/L 09/25/95 10/02/95 MJL
Dibenzogmh)an racene N.D. 0.02 ug/l 09/25/95 10/02/95 ML
Benzo(g Dﬁtehryiene N.D. 0.02 ug/l. 09/25/95 10/02/95 MJL
alene N.D. 0.02 ug/L. 09/25/95 10/02/95 MJL
C2 sub'd naphthalene N.D. 0.04 ug/L 09/25/95 10/02/95 MJL
C3 sub'd naphthalene 0.31 0.04 ug/L 09/25/95 10/02/95 MJl
C4 sub'd naphthalene 0.19 0.04 ug/l. 09/25/95 10/02/95 MJL
Biphenyl N.D. 0.04 ug/L 09/25/95 10/02/95 MJL
Methyl bipheny! N.D. 0.04 ug/l. 09/25/95 10/02/95 MJL
C2 sub'd biphenyl N.D. 0.04 ug/L 09/25/95 10/02/95 MJL
Methyl acenaphthene N.D. 0.04 ug/L 09/25/95 10/02/95 MJL
Methyl fluorens 0.08 0.04 ug/L. 09/25/95 10/02/95 MJL
C2 sub'd fiuorene 0.09 0.04 ug/L. 09/25/95 10/02/95 MJL
Methyl phenanthrene/anthracene 0.22 0.04 ug/L. 09/25/95 10/02/95 ML
C2 sub'd phenanthrene/anth. 0.15 0.04 ug/L. (ppb 09/25/95 10/02/95 MJL
C3 sub'd phenanthrene/anth. 0.11 0.04 ug/L 09/25/95 10/02/95 MJL
C4 sub'd phenanthrene/anth. 0.04 0.04 ug/L (ppb 09/25/95 10/02/9% MJL
1-Methyl-7-isopropyiphenanth. N.D. 0.04 ug/l 09/25/95 10/02/95 MJL
Methyl dibenzothiophene 0.12 0.04 ug/L. (pp 09/25/95 10/02/95 MJL
C2 sub'd dibenzothiophene 0.15 0.04 ug/L. {ppb 09/25/95 10/02/95 MJL
C3 sub'd dibenzothiophene 0.19 0.04 ug/L. {ppb! 09/25/95 10/02/95 MJL
C4 sub'd dibenzothiophene N.D, 0.04 ug/L. 09/25/95 10/02/95 MJL
Methyl fluoranthene/pyrene N.D. 0.04 ug/L. (ppb! 09/25/95 10/02/95 MJL
Methy! B(a)A/chrysane N.D. 0.04 ug/l. {pp 09/25/95 10/02/95 MJL
C2-sub'd B(a)A/chrysene N.D. 0.04 ug/L. (ppb 09/25/95 10/02/95 MJL
Methyl B(b&k F/Bja)P N.D. 0.04 ug/t (ppb 09/25/95 10/02/95 MJL
C2 sub'd B(b&K)F, B(AKP N.D. 0.04 ug/L 09/25/95 10/02/95 MJL
Phencolic Compounds in H20
Phenol N.D, 0.1 ug/L {(ppb 09/25/95 10/05/95 MBI
o-Cresol 0.1 0.1 ug/L {(ppb 09/25/95 10/05/95 MBI
m-Cresol N.D. 0.1 ug/L. (ppb 09/25/95 10/05/95 MBM
p-Cresol 0.3 0.1 ug/L. {(ppb 09/25/95 10/05/95 MBM
2.4-Dimethylphenol 0.1 0.1 ug/L. (ppb 08/25/95 10/05/95 MBr#
2-Nitrophenol N.D. 2 ug/L (ppb 09/25/95 10/05/95 MBI |
4-Nitrophenol N.D. 20 ug/L. {ppb 09/25/95 10/05/95 MBI |
2,4-Dinitrophenol N.D. 20 ug/L. (ppb 09/25/95 10/05/95 MBivs
4,6-Dinitro-2-methylphenol N.D. 20 ug/L (ppb 09/25/95% 10/05/95 MBM
PANH & Alkyiated PANH's
Quinoline N.O. 0.02 ug/L. {ppb 09/25/95 10/02/95 MdJt
7-Methyl quinoline N.D. 0.02 ug/L. {ppb 09/25/95 10/02/95 Mt
G2 Alkyl substd quinolines N.D. 0.02 ug/L {ppb 09/25/95 10/02/95 ML
3 Alkyl subst'd quinolines N.D. 0.02 ug/L. {ppb 09/25/95 10/02/95 MJL.
Acridine N.D. 0.02 ug/L {ppb 09/25/95 10/02/95 ML,
Methyl acridine N.D. 0.02 ug/L. {ppb 00/25/95 10/02/95 MJt
Phenanthridine N.D. 0.02 ug/L. (ppb 09/25/95 10/02/95 MJL
Carbazole N.D. 0.02 ug/L {(ppb 09/25/95 10/02/95 Mt
Meth?/l carbazoles N.D. 0.02 ug/L. {(pp 09/25/95 10/02/85 MJL,
C2 Alkyl subst'd carbazoles N.D, 0.02 ug/L {ppb 09/25/95 10/02/95 MJL
Volatlie Organics (MS):H20
Uichiorodtivoromethane N.D. 1 ug/L {ppb 09/19/95 09/20/95 MA,
Chloromethane N.D. 10 ug/L. (ppb 09/19/95 09/20/95 MA
Vinyl chioride N.D. 20 ug/L. (ppb 03/19/95 09/20/95 MA, .
Bromomethane N.D. 10 ug/L (ppb 09/19/95 09/20/95 MAA




E509368 CONT...
PAGE 6

ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED Y

E509368-03 2-1.

Sample Type:WATER

Collacted:09/14/85  11:00 .
Chloroethane N.D. 10 ug/L (ppb 09/18/85 09/20/95 MAA
Ethanol N.D. 100 ug/l. (ppb 09/19/95 09/20/95 . MAA
Trichlorofluoromethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Acrolein N.D. 100 - ug/L (ppb)’ 09/19/95 09/20/95 MAA
Acetone N.D. 100 ug/L {ppb 09/19/95 09/20/95 MAA
1,1-Dichloroethene N.D. 1 ug/t (ppb 09/18/95 09/20/95 MAA
lodomethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Carbon disulfide N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Methylene chioride N.D. 1 | ug/l(ppb 09/19/95 09/20/95 MAA
A ftrile N.D. 100 ug/L {ppb 09/19/95 09/20/95 MAA
trans-1,2-Dichloroethene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
Vinyl acetate N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
1.1-Dichloroethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
2-Butanone (MEK) N.D. 100 ug/L Ppb 09/18/95 09/20/95 MAA
Chioroform N.D. 1 ug/L (ppb 09/19/85 09/20/95 MAA
1,1,1-Trichloroethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Carbon tetrachloride N.D. 1 ug/l. Ppb 09/19/95 09/20/95 MAA
Benzene N.D. 1 ug/L ppb 09/19/95 09/20/95 MAA
1.2-Dichloroethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Trichioroethene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,2-Dichloropropane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Bromodichloromethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Dibromomethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
2-Chloroethylvinylether N.D. 5 ug/L (ppb 09/19/95 09/20/35 MAA
4-Meth{)l—2-penumone (MIBK) N.D. 200 ug/L (ppb 09/19/95 09/20/95 MAA
cis-1,3-Dichloropropene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Toluene N.D. 1 ug/L \PPb 09/19/95 09/20/95 MAA
Ethyl methacrylate N.D. 200 ug/L (ppb 09/18/95 09/20/95 MAA
trans-1,3-Dichloropropene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
2-Hexanone N.D. 200 ugi (ppb 09/19/95 09/20/95 MAA
1,1,2-Trichloroethane N.D. 1 ug/L (ppb 03/19/95 09/20/95 MAA
Tetrachloroethylene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Dibromochloromethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Ethylene dibromide N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Chlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Ethylbenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
m+p-Xylenes N.D. 1 ug/L {ppb 03/19/95 09/20/95 MAA
o-Xylene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Styrene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
cis-1,4-Dichloro-2-butene N.D. 2 ug/L (ppb 09/19/95 09/20/95 MAA
Bromoform N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,1,2,2-Tetrachloroethane N.D. 5 ug/L (ppb 09/19/95 09/20/95 MAA
1,2,3-Trichloropropane N.D. 2 ug/L (ppb 09/19/95 09/20/95 MAA
trans-1,4-Dichloro-2-butene N.D. 5 ug/L {ppb 09/19/95 09/20/95 MAA
1.3-Dichlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1.4-Dichlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,2-Dichlorobenzene N.D. R ug/L {ppb 09/19/95 09/20/95 MAA

E509368-04 2-L.D1

Sample Type:WATER

Collected:09/14/95  11:00

Volatile Organlcs (MS):H20

Dichlorodiluoromethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Chloromethane N.D. 10 ug/L (ppb 09/19/95 09/20/95 MAA
Vinyl chloride N.D. 20 uglL. (ppb 09/19/95 09/20/95 MAA
Bromomethane N.D. 10 ug/L (ppb 09/19/95 09/20/95 MAA
Chioroethane N.D. 10 ug/L {(ppb 09/19/95 09/20/95 MAA
Ethanol N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
Trichlorofiuoromethane N.D, 1 ug/L {ppb 09/19/95 09/20/95 MAA
Acrolein N.D. 100 ug/L {ppb 09/19/95 09/20/95 MAA
Acetone N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
t.1-Dichloroethene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
lodomethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Carbon disulfide N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Methylene chloride N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Acrylonitrile N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
trans-1,2-Dichloroethene N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAA
Vinyl acetate N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
1.1-Dichloroethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
2-Butanone (MEK) N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
Chloroform N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,1,1-Trichloroethane N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAA
Carbon tetrachloride N.D. 1 ug/L {(ppb 09/19/85 09/20/95 MAA
Benzene N.D, 1 ug/L (ppb 09/19/95 09/20/95 MAA




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 8331 - 48ih Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 2-L-D1

Sample Date & Time : 14-09-95 1100
Sampled By : DH

Sampie Type : GRAB

Sample Received Date: September 18, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY
SA-5709-A004

Chemex Worksheet Number : 95-03274-2-1-D1
Chemex Project Number  : SUNC178-0501
Sample Access :

Sample Matrix : WATER

Report Date : October 3, 1995

PARAMETER DESCRIPTION

NAQUADAT UNITS

RESULTS DETECTION

CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 26.3 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 24.7 0.01
Sodium - (ICP) Dissolved 11111L mg/L 1870. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 24.1 0.02
Chloride - Dissolved ' 17206L - mg/L 1690. 0.5
Sulphate - Dissolved 16306L mg/L 16.5 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 1910. 0.5
pH 10301L Units 7.65 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2330. 0.5
Total Hardness (as CaC03) 10602L mg/L 167. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 3.02 0.02
Fluoride 09105L mg/L 1.62 0.05
Specific Conductance 02041L umhos/Cm 8230. 0.02
Turbidity 02074L NTU 17.0 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L 0.029 0.001
Total Dissolved Solids 00201L mg/L 4820 . 1.
Dissolved Organic Carbon 06104L mg/L 28.7 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L < 0.003 0.003
Total Phosphorus as P 15406L mg/L 0.085 0.003
Sulphur - (ICP) - Dissolved mg/L 2.8 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.02 0.01
Barium - Dissolved (ICP-AES) 561091 mg/L 0.24 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 4.00 0.01
Cadmium - Dissolved (ICP-AES) 485011 mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L. mg/L < 0.002 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.001 0.001
Iron - Dissolved (ICP-AES) 261091 mg/L 0.81 0.01




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 415t Averwe N.E., T2E 6P2, Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 8331 - 48th Strest, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 2-L-D1

Sample Date & Time : 14-09-95 1100
Sampled By : DH

Sample Type : GRAB

Sample Received Date: September 18, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS. GROUP
ATTENTION : JOHN GULLEY
SA-5709-A004

Chemex Worksheet Number : 95-03274-2-1-D1
Chemex Project Number . SUNC178-0501
Sample Access :
Sample Matrix : WATER

Report Date : October 3. 1995

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.387 0.001
Manganese - Dissolved (ICP-AES) 251091 mg/L 0.099 0.001
Mercury - Dissolved (CVAA) 80101L ug/L 0.10 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L 0.009 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L 0.007 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) . 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP-AES) 47450L mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 1.49 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.004 0.001
Ion Balance Balance 0.99 0.01




E509368 CONT...
PAGE &

ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED Y
E509368-03 2-L
Sample T@:WATER
Collected:09/14/95 11:00
Chlorosethane N.D. 30 u ppb) 09/19/95 09/20/95 MAA
Ethanol N.D, 100 u ppb 09/19/95 09;28//95 MA
Trichloreflucromethane N.D. 1 u ppb 09/19/95 - 09/20/95 MA
crolein N.D. 160 ug/L. {(ppb 09/19/05 09/20/95 MA
Acetone ° N.D. 100 ug/l (ppb) | 09/19/95 09/20/95 MAA
1.1-Dichlorosthens N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
lodomethane N.D. 1 ug/L (ppb! 09/19/05 09/20/05 MAA
Carbon disulfide N.D. 1 ug/L P b 09/18/95 09/20/95 MA
Methylene chloride N.D. 1 ug/L ppb 09/19/95 09/20/95 MA
Acrylonitrile N.D, 100 ug/L (ppb 09/19/95 09/20/95 MA-
trans-1,2-Dichloroethene N.D. 1 ug/L {(ppb 09/19/95 09/20/95 MAA
Vinyl acetate N.D. 100 ug/L (ppb, 09/19/95 09/20/95 MAA
1,1-Dichloroethanes N.D. 1 ug/l. .Ppb 09/19/95 09/20/95 MA -
2-Butanone (MEK) N.D. 100 ug/l. ppb 09/19/95 09/20/95 MA
Chloroform N.D. 1 ug/L (ppb 09/19/95 09/20/95 MA
1,1,1-Trichloroethane N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
Carbon tetrachloride N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAA
Benzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAS -
i,2-Dichloroethane N.D. 1 ug/L {(ppb 09/19/95 09/20/95 MA,
Trichloroethene N.D, 1 ug/l. {(ppb 09/19/95 09/20/95 MA,
1,2-Dichloropropane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Bromodichloromethane N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
Dibromomethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
2-Chloroethylvinylether N.D. 5 ug/L. (ppb 09/19/95 09/20/95 MAJ
A-Methg-zpentanone (MIBK) N.D. 200 ug/l. {ppb 09/19/95 09/20/95 MAJ
cis-1,3-Dichloropropene N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAS,
Toluene N.D. 1 ug/L. {ppb 09/19/95 09/20/95 MAA
Ethyl methacrylate N.D. 200 ug/L {ppb 09/19/95 08/20/95 MAA
trans-1,3-Dichloropropene N.D. 1 ug/L (ppb. 09/19/95 09/20/95 MAL
2-Hexanone N.D. 200 ug/L. (ppb 09/19/95 09/20/95 MA/
1,1.2-Trichloroethane N.D. 1 ug/L (ppb, 09/19/95 09/20/95 MAZ
Tetrachloroethylene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
Dibromochloromethane N.D. i ug/L (ppb 09/19/95 09/20/95 MAA
Ethylene dibromide N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAS
Chlorobenzene N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAZ
Ethylbenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAZ.
m+p-Xylenes N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAA
o-Xylene N.D. 1 ug/l. (ppb 08/19/95 09/20/95 MAA
Styrene N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAA
cis-1,4-Dichloro-2-butene N.D. 2 ug/L {ppb 09/19/95 09/20/95 MAA
Bromaform N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA .
1.1,2,2-Tetrachloroethane N.D. 5 ug/L. (ppb 09/19/95 09/20/95 Maa
1,2,3-Trichloropropane N.D. 2 ug/L (ppb 09/19/95 09/20/95 MAA
trans-1,4-Dichloro-2-butene N.D. 5 ug/L. {ppb 09/19/95 09/20/95 MAA
1.3-Dichlorobenzene N.D. i ug/L. (ppb 09/19/95 09/20/95 MAA
1,4-Dichlorobenzene N.D. 1 ug/L. {ppb 09/19/95 09/20/95 MAA
1.2-Dichlorobenzene N.D. i ug/L. (ppb. 08/19/95 09/20/95 MAA
i
E509368-04 2-LD1 |
Sample Type:WATER
Collected:09/14/95  11:00
Volatile Or%anlcs (MS):H20
Dichloroditiuoromethane N.D. 1 ug/L. {ppb 09/19/95 09/20/95 MAA
Chloromethane N.D. 10 ug/L {ppb 09/19/95 09/20/95 MAA
Vinyl chloride N.D. 20 ug/l. (ppb 09/19/95 09/20/95 MAA
Bromomethanse N.D. 10 ug/L {ppb 09/19/95 09/20/95 MAA .
Chloroethane N.D, 10 ug/l. {ppb 09/19/95 09/20/95 MAA
Ethanol N.D. 100 ug/L (ppb 09/19/95 00/20/95 MAA ]
Trichlorofluoromethane N.D. 1 ug/L. {ppb 09/19/95 09/20/95 MAA
Acrolein N.D. 100 ug/L. (ppb 09/19/95 09/20/95 MAA
Acetone N.D. 100 ug/L. (ppb 09/19/95 09/20/95 MAA .
1.1-Dichloroethene N.D. i ug/L (ppb 09/19/95 09/20/95 MAA
lodomethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 | MAA
Carbon disulfide N.D. i ug/L. {ppb 09/19/95 09/20/95 MAA
Methylene chioride N.D. 1 ug/L. {ppb 09/19/95 09/20/95 MAA
Acrylonitrile N.D. §00 ug/L (ppb 09/19/95 09/20/95 MAA
trans-1,2-Dichloroethene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
Vinyl acetate N.D. 100 ug/L. (ppb 09/19/95 09/20/95 MAA
1,1-Dichloroethane N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAA
2-Butanone (MEK) N.D. 100 ug/L {ppb 09/19/9% o0/a008 MAA
Chlorodorm N, 1 ug/L. (ppb 09/19/95 00/20/95 Y
1,1,1-Trichloroethane N.D. 1 ug/l. {ppb 09/19/95 09/20/95 MAA
Carbon tetrachloride N.D. i ug/l (ppb! 09/19/95 09/20/95 MAA
Benzene N.D. 1 ug/l. (ppb 09/19/95 09/20/95 MAA




E£509368 CONT...
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ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED

E509368-04 2-LD1
Sample Ty&e ‘WATER

Collected /14/85  11:00

1,2-Dichloroethane N.D. 1 ug/L (ppb 09/19/85 089/20/95
Trichloroethene N.D. 1 ug/L ’ggh 09/19/95 09/28//35
1,2-Dichloropropane N.D. 1 ug/L (ppb, 09/19/95 . 09/20/95
Bromodichloromethane N.D. 1 ug/L (ppb 09/19/95 09/20/95
Dibromomethane N.D. 1 ug/L (ppb 09/19/95 : 09/20/95
2-Chloroethylvinylether. N.D. 5 ug/L (ppb - 09/19/95 . 09/20/95.
4-Meth I-2-pentanone (MIBK) N.D. 200 ug/L (ppb 09/19/95 09/20/95
loropropene N.D. 1 ug/L {(ppb 09/19/95 09/20/95

Toluene N.D. 1 ug/L (ppb 09/19/95 09/20/85
Ethyl methacrylate N.D. 200 ug/L (ppb 09/19/95 09/20/95
trans-1,3-Dichloropropene N.D. 1 ug/L (ppb 09/19/95 09/20/95
2-Hexanone N.D. 200 ug/L ,’ppb 09/19/95 09/20/95
1,1,2-Trichloroethane N.D. 1 ug/l. .Ppb 09/19/95 09/20/95
Tetrachloroethylene N.D. 1 ug/L :Ppb 09/19/95 09/20/95
Dibromochloromethane N.D. 1 ug/L Ppb 09/19/95 09/20/95
Ethylene dibromide N.D. 1 ~ ug/L {ppb 09/19/95 09/20/95
Chlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95
Ethylbenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95
m+ p-Xylenes N.D. 1 ug/L (ppb 09/19/95 09/20/95
o-Xylene N.D. 1 ug/L {ppb 09/19/95 09/20/95
Styrene N.D. 1 ug/L. (ppb 09/19/95 09/20/95
cis-1,4-Dichloro-2-butene N.D. 2 ug/L {ppb 09/19/95 09/20/95
Bromoform N.D. 1 ug/L.{ppb 09/19/95 09/20/95
1,1,2,2-Tetrachloroethane N.D. 5 ug/L Ppb 09/19/95 09/20/95
1,2 3-Tnchloropropane N.D. 2 ug/L (ppb 09/19/95 09/20/95
trans-1,4-Dichloro-2-butene N.D. 5 ug/L {ppb 09/19/95 09/20/95
1,3-Dichlorobenzene N.D. 1 ug/L. (ppb 09/19/95 09/20/95
1.4-Dichlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95
1,2-Dichlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95

N.D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE OF THE REPORT
NOT INCLUDING APPENDICES
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ENVIRO-TEST QA/QC REPORT

PAH & Alkylated PAH's

Average Surrogate Recovery for E509368

Nitrobenzene d5

2-Fluorobiphenyl

p-Terphenyl d14
PANH & Alkylated PANH's

Average Surrogate Recovery for E509368

Quinoline d7
Phenolic Compounds in H20

Averade Surrogate Recovery for E509368

2-Fluorophenol

Phenol d5

2,4,6-Tribromophenol
Volatile Organics (MS):H20

Average Surrogate Recovery for ES09368

1,2-Dichloroethane d4
Toluene d8
4-Bromofluorobenzene

Relative percent difference is expressed as RPD.

Percent Recovery is expressed as %.
THIS IS THE LAST PAGE OF THE QAQC REPORT

%

96
86
91

%
102
%
32
80

%
109
103
104

E509368 Cont...
PAGE 1



PAH & Alkylated PAH's
Preparation Method:
Instrument Method:

Method Reference:

Phenolic Compounds in
Preparation Method:
Instrument Method:

Method Reference:

Appendix A Test Methodologies

Liquid/liquid extraction with DCM, methylation
GC/MSD analysis

Extraction Method: EPA 3540 (modified)
Analytical Method: EPA 8270 (modified)

H20

Liquid/liquid extraction with DCM, acetylation
GC/MSD analysis

Extraction Method: EPA 3510 (modified)
Analytical Method: EPA 8270 (modified)

PANH & Alkylated PANH's

Volatile Organics (MS) :H20

Preparation Method:
Instrument Method:

Method Reference:

Automated headspace
GC/MSD analysis

Extraction Method: EPA 3810 (modified)
Analytical Method: EPA 8240 (modified)

THIS 1S THE LAST PAGE OF THE METHODOLOGY APPENDIX.

W.0.#ES09368
PAGE 1



CHEMEX Labs Alberta inc.

Calgary : 2021 - 418t Avenus N.E., T2E 6P2, Telsphone (403) 291-3077, FAX (403) 291-9468
Edmeonton : 9331 - 48th Stres!, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 3-BA

Sample Date & Time : 13-09-95 1545
Sampled By : DH

Sample Type : GRAB

Sample Received Date: September 18. 1995
Sample Station Code :

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY

#A005

Chemex Worksheet Number
Chemex Project Number
Sample Access

Sample Matrix

" Report Date

: 95-03273-3-BA
: SUNC178-0501

: WATER
: September 29, 1995

DETECTION

PARAMETER DESCRIPTION NAQUADAT  UNITS RESULTS

CODE LIMIT
Calcium - (ICP) Dissolved 201111 mg/L 47 .1 0.01
Magnesium - (ICP) Dissolved 121111 mg/L 43.3 0.01
Sodium - (ICP) Dissolved 111110 mg/L 3140. 0.01
Potassium -(ICP) Dissolwved 19111L mg/L 17.8 0.02
Chloride - Dissolved 17206L mg/L 4090. 0.5
Sulphate - Dissolved 16306L mg/L 30.5 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L. 1890. 0.5
pH 10301L Units 7.33 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2300. 0.5
Total Hardness (as CaC03) 106021 mg/L 296. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 2.14 0.02
Fluoride 09105L mg/L 1.09 0.05
Specific Conductance 02041L umhos/Cm 14300 . 0.02
Turbidity 02074L NTU 17.0 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenots 065371 mg/L 0.080 0.001
Total Dissolved Solids 00201L mg/L 8520. 1.
Dissolved Organic Carbon 06104L mg/L 5.4 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L < 0.003 0.003
Total Phosphorus as P 15406L mg/L 0.121 0.003
Sulphur - (ICP) - Dissolved mg/L 2.6 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.01 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.51 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 4 .45 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L 0.007 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 291091 mg/L 0.002 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.84 0.01




CHEMEX Labs Alberta Ine..

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Streat, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 3-BA

Sample Date & Time : 13-09-95 1545
Sampled By : DH

Sample Type : GRAB

Sample Received Date: September 18, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY

#A005

Chemex Worksheet Number :
Chemex Project Number
Sample Access
Sample Matrix

" Report Date

95-03273-3-8A

: SUNC178-0501

- WATER
: September 29, 1995

DETECTION

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS

CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L 0.04 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.662 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.126 0.001
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 283501 mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L 0.3 0.1
Silver - Dissolved (ICP-AES) 47450L mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 2.83 0.002
Titanium - Dissolved (ICP-AES) 221110 mg/L 0.006 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 233300 mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.007 0.001
Ion Balance Balance 0.93 0.01




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 415t Avenua N.E., T2E 6P2. Tetephona (403) 201-3077, FAX (403) 201-8468
Edmondon : 9331 - 48th Streat, T6B 2R4, Telephons (403) 465-9877, FAX (403) 466-3332

Sample Description : 6-BA

Sample Date & Time : 15-09-95 1400
Sampied By :

Sample Type : GRAB

Sample Received Date: September 16, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY
SA-5709-A005

Chemex Worksheet Number :
Chemex Project Number

Sample Access
Sample Matrix
Report Date

95-03258-6-BA

: SUNC178-0501

. WATER
: October 2. 1995

PARAMETER DESCRIPTION NAQUADAT UNITS "RESULTS DETECTION
' CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 198. 0.01
Magnesium - (ICP) Dissolved 121111 mg/L 223. 0.01
Sodium - (ICP) Dissolved 11111L mg/L 10700. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 62.0 0.02
Chloride - Dissolved 17206L mg/L 16900. 0.5
Sulphate - Dissolved 16306L mg/L 80.0 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 2080. 0.5
pH 10301L Units : 7.12 0.01
Carbonate 06301L ma/L < 0.5 0.5
Bicarbonate 06201L mg/L 2540. 0.5
Total Hardness (as CaC03) 106021 mg/L 1410. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 3.22 0.02
Fluoride 09105L mg/L 0.45 0.05
Specific Conductance 02041L umhos/Cm 43400. 0.02
Turbidity 02074L NTU 60.0 0.1
Cyanide (Available) 06608L mg/L < 0.001 0.001
Phenols 06537L mg/L 0.020 0.001
Total Dissolved Solids 00201L mg/L 29400. 1.
Dissolved .Organic Carbon 06104L mg/L 3.0 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.007 0.003
Total Phosphorus as P ' 15406L mg/L 0.080 0.003
Sulphur - (ICP) - Dissolved mg/L 1.4 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.02 0.01
Arsenic - Dissolved (AA) 33109L mg/L 0.0014 0.0002
Barium - Dissolved (ICP-AES) 561091 mg/L 2.66 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L 0.002 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 3.70 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L 0.015 0.002
Cobalt - Dissolved (ICP-AES) 273601 mg/L 0.022 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L < 0.001 0.001




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 201-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Strest, T6B 2R4, Telephona (403) 465-8877, FAX (403) 466-3332

Sample Description : 6-BA

Sample Date & Time : 15-09-95 1400
Sampled By :

Sample Type : GRAB

Sample Received Date: September 16, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY

SA-5709-A005

Chemex Worksheet Number :
: SUNC178-0501

Chemex Project Number
Sample Access

Sample Matrix

Report Date

95-03258-6-BA

. WATER
: October 2. 1995

PARAMETER DESCRIPTION NAQUADAT UNITS "RESULTS DETECTION
- CODE LIMIT
Iron - Dissolved (ICP-AES) 261091 mg/L 4.63 0.01
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 1.55 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 2.59 0.001
Mercury - Dissolved (CVAA) 80101L ug/L 1.60 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L 0.012 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L 0.079 0.005
Phosphorus - Dissolved (ICP-AES) 154501 mg/L < 0.1 0.1
Silver - Dissolved (ICP-AES) 474501 mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 14.7 0.002
Titanium - Dissolved (ICP-AES) 221110 mg/L 0.005 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.007 0.001
Ion Balance Balance 0.95 0.01
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ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED mv
£509363-01 6-BA
Sample Ty&e:WATEH
Collected:09/15/05  14:00
PAH & AI;ylated PAH's 0.05 0.02 oL (opb ooje2)
ap! ene \ . u 95 10/02/95 M
Acenaphthylene N.D. 0.02 . u ‘QS 09/22/95 10/02/95 M.
Acenaphthene N.D. 0.02 ug/L (ppb 09/22/95 10/02/05 Mot
Fluorene 0.02 0.02 ug/L {ppb 09/22/95 10/02/95 MJL
Dibenzothiophene N.D. 0.02 u ppb, 09/22/95 10/02/95 MJL
Phenanthrene 0.05 0.02 ug/L (ppb 09/22/95 10/02/95 M
Anthracene N.D. 0.02 u ppb! 09/22/95 10/02/95 M.
Fluoranthene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 M.
Pyrene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Benzo(a)anthracene/Chrysene N.D. 0.02 ug/L (ppb 09/22/85 10/02/95 MJL.
Benzo(b&k)fluoranthene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95
Benzo a)%yrene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 M.
Indeno(c,d-123)pyrene N.D. 0.02 ug/L. {ppb 09/22/95 10/02/95
Dibenzo(a,h)anthracene N.D. 0.02 ug/L (ppb 08/22/95 10/02/95 MJIL
Benzo(ghi)perylene N.D. 0.02 ug/L {ppb 09/22/95 10/02/95 MJL
Methyl naphthalene 0.07 0.02 ug/l. (ppb 09/22/95 10/02/95 MdJ!
C2 sub'd naphthalene 0.09 0.04 ug/L (ppb 09/22/95 10/02/95 MJ
C3 sub'd naphthalene 0.29 0.04 ug/L (ppb 09/22/95 10/02/95 MJ
C4 sub'd naphthalene 0.07 0.04 ug/L (ppb 09/22/95 10/02/95 MJ..
Biphenyl N.D. 0.04 ug/L {ppb 09/22/95 10/02/95 MJL
Methyl biphenyl N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C2 sub'd biphenyl N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJ
Methy! acenaphthene N.D. 0.04 ug/L {ppb 09/22/95 10/02/95 MJ
Methyl fluorene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJ
C2 sub'd fluorene N.D. 0.04 ug/L. (ppb 09/22/95 10/02/95 MJL
Methyl Phenanthrene/anthracene 0.09 0.04 ug/L (ppb 09/22/95 10/02/95 ML
C2 sub'd phenanthrene/anth, N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJ!
C3 sub'd phenanthrene/anth. N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJI
C4 sub'd phenanthrene/anth. N.D. 0.04 ug/L. (ppb 09/22/95 10/02/95 M
1-Methyl-7-isopropyiphenanth. N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL.
Methy! dibenzothiophene 0.06 0.04 ug/L. {(ppb 09/22/95 10/02/95 MJL
C2 sub'd dibenzothiophene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C3 sub'd dibenzothiophene N.D. 0.04 ug/L {ppb 09/22/95 10/02/95 Ml
C4 sub'd dibenzothiophene N.D. 0.04 ug/L. (ppb. 09/22/95 10/02/95 MJE-
Methyl fluoranthene/pyrene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJl
Methyl B(a)A/chrysene N.D. 0.04 ug/L. (ppb 09/22/95 10/02/95 MJL.
C2 sub'd B(a)A/chrysene N.D. 0.04 ug/L (ppb, 09/22/95 10/02/95 MJL
Methyl B(b&k F/BSa)P N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C2 sib'd B(b&k)F, B(azP N.D. 0.04 ug/l. (ppb 09/22/95 10/02/95 MJL
Phenolic Compounds in H20 :
Phenol N.D. i ug/L (ppb, 09/22/95 10/05/95 MBh
o-Cresol N.D. 1 ug/l. (ppb 09/22/95 10/05/95 MBM
m-Cresol N.D. 1 ug/L (ppb 09/22/95 10/05/95 MBM
p-Cresol N.D. 1 ug/L (ppb, 09/22/95 10/05/95 MBI
2,4-Dimethylphenol N.D, 1 ug/L. (ppb 09/22/95 10/05/95 MBI
2-Nitrophenol N.D. 2 ug/L. {(ppb 09/22/05 10/05/95 MBL..
4-Nitrophenol N.D, 20 ug/L (ppb, 09/22/95 10/05/95 MBM
24-Dinitropheno! N.D. 20 ug/L (ppb 09/22/95 10/05/95 MBM
4,6-Dinitro-2-methyiphenol N.D. 20 ug/L. (pp 09/22/95 10/05/95 MBI
PANH & Alkylated PANH's
Quinoline N.D. 0.02 ug/L. (ppb 09/22/95 10/02/95 ML
7-Methyl quinoline 4.0 0.02 ug/L. {(pp 09/22/95 10/02/95 MdJL
C2 Alkyl subst'd quinolines N.D. 0.02 ug/l. {ppb 09/22/95 10/02/95 ML
C3 Alkyl subst'd quinolines N.D. 0.02 ug/L (pp 09/22/95 10/02/95 MJL
Acridine N.D. 0.02 ug/L (ppl 09/22/95 10/02/95 MdJL
Methyl acridine N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Phenanthridine N.D. 0.02 ug/L. (ppb 09/22/95 10/02/85 MJL
Carbazole N.D. 0.02 ug/L. (ppb 09/22/95 10/02/95 MJL
Methyi carbazoles N.D. 0.02 ug/L. {(ppb 09/22/95 10/02/95 MJL
C2 Alkyl subst'd carbazoles N.D. 0.02 ug/l. (pp 09/22/95 10/062/95 MJL
Volatile Organies (MS):H20 :
Dichloroditluoromethane N.D. 1 ug/l. (ppb 09/19/95 09/20/95 MAS
Chloromethane N.D. 10 ug/L. (ppb 09/19/95 09/20/95 .| MAA
Vinyl chloride N.D. 20 ug/l. {ppb 09/18/95 09/20/95 MAA
Bromomethane N.D. 10 ug/L. (ppl 09/19/95 09/20/85 MAS
Chloroethane N.D. 10 ug/L. (ppb 09/19/95 09/20/95 MA#
Ethanol N.D. 100 ug/L. (pp 09/19/95 09/20/95 MAL
Trichlorofluoromethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Acrolein N.D. 100 ug/L. (ppb 09/19/95 09/20/85
Acetone N.D. 100 ug/l. (pp 09/19/9% 09/20/95 WAL
1, 1-Dichlorosthene N.D. i ug/L. (ppb! 09/19/95 09/20/95 MAZ
lodomethane N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAS
Carbon disulfide N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAZ,
Methylene chloride N.D. 9 ug/L. (ppb 09/19/95 09/20/95 MAA
Acrylonitrile N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
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ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LAB ID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED Y
E509363-01 6-BA
Sample Type:WATER
Collected:09/15/95  14:00
trans-1,2-Dichioroethene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Vinyl acetate N.D. 100 -ug/L p,gh 09/19/85 09/20/85 MAA
1,1-Dichloroethane N.D. 1 ug/L (ppb 09/19/85 09/20/95 MAA
2-Butanone (MEK) N.D. 100 ug/L {ppb, 09/19/85 09/20/85 MAA
Chloroform N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,1,1-Trichloroethane N.D. 1 ug/L (ppb 09/19/85 09/20/95 MAA
Carbon tetrachloride N.D. 1 ug/L. (ppb) 09/19/95 09/20/95 MAA
Benzene N.D. 1 ug/L (ppb 09/19/85 09/20/95 MAA
1,2-Dichloroethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Trichloroethene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
1,2-Dichloropropane N.D. 1 ug/L (ppb 09/19/85 09/20/95 MAA
Bromodichloromethane N.D. 1 ug/L (ppb 09/18/85 09/20/95 MAA
Dibromomethane N.D. 1 ug/L (ppb, 09/19/95 09/20/85 MAA
2-Chloroethylvinylether N.D. 5 ug/L (ppb 09/19/95 09/20/95 MAA
4-Methyl-2-pentanone (MIBK) N.D. 200 ug/L. {ppb 09/19/95 09/20/95 MAA
cis-1,3-Dichioropropene N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAA
Toluene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Ethyl methacrylate N.D. 200 ug/L {ppb 09/19/85 09/20/95 MAA
trans-1,3-Dichloropropene N.D. 1 ug/L (ppb) 09/19/95 09/20/95 MAA
2-Hexanone N.D. 200 ug/L (ppb) 09/19/95 09/20/95 MAA
1,1,2-Trichloroethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Tetrachioroethylene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Dibromochloromethane N.D. 1 ug/L (ppb; 09/19/95 09/20/95 MAA
Ethylene dibromide N.D. 1 ug/L $ppb 09/19/95 09/20/95 MAA
Chlorobenzene N.D. 1 ug/L (ppb, 09/19/95 09/20/95 MAA
Ethylbenzene N.D. 1 ug/L (ppb, 09/19/95 09/20/95 MAA
m+p-Xylenes N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
o-Xylene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Styrene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
cis-1,4-Dichloro-2-butene N.D. 2 ug/L (ppb 09/19/95 09/20/95 MAA
Bromoform N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,1,2,2-Tetrachloroethane N.D. 5 ug/L {(ppb 09/19/95 09/20/95 MAA
1,2,3-Trichloropropane N.D. 2 ug/L (ppb. 09/19/95 09/20/95 MAA
trans-1,4-Dichioro-2-butene N.D. 5 ug/L (ppb 09/19/95 09/20/95 MAA
1,3-Dichlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,4-Dichlorobenzene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
1,2-Dichlorobenzene N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAA
E509363-02 RO-1
Sample Type:WATER
Collected:09/15/95  15:10
PAH & Alkylated PAH's
Naphthalene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Acenaphthylene N.D. 0.02 ug/L {ppb 09/22/95 10/02/95 MJL
Acenaphthene N.D. -0.02 ug/L (ppb 09/22/95 10/02/95 MJL
. Fluorene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL.
Dibenzothiophene N.D. ; 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Phenanthrene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Anthracene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Fluoranthene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Pyrene N.D. 0.02 ug/L {ppb 09/22/95 10/02/95 MJL
Benzo(a)anthracene/Chrysene N.D. 0.02 ug/L (ppb, 09/22/95 10/02/95 MJL
Benzo(b&k)fluoranthene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Benzo a);?lrene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Indeno(c,d-123)pyrene N.D. 0.02 ug/L (ppb, 09/22/95 10/02/95 MJL
Dibenzo(a,h)anthracene N.D. 0.02 ug/L (ppb 09/22/95 10/02/85 MJL
Benzo(ghi)perylene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Methyl naphthalene N.D. 0.02 ug/L {ppb 09/22/95 10/02/95 MJL
C2 sub'd naphthalene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C3 sub'd naphthalene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C4 sub'd naphthaiene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
Biphenyl N.D. 0.04 ug/L (ppb. 09/22/95 10/02/95 MJL
Methyl bipheny! N.D. 0.04 ug/L. {ppb 09/22/95 10/02/95 | MJL
C2 sub'd biphenyl N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
Methyl acenaphthene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
Methyt fluorene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C2 sub'd fluorene N.D. 0.04 ug/L (ppb 09/22/95 10/02/85 MJL
Methy! phenanthrene/anthracene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C2 sub'd phenanthrene/anth. N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C3 sub'd phenanthrene/anth. N.D. 0.04 ug/L {ppb 09/22/95 10/02/95 MJL
C4 sub'd phenanthrene/anth. N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
1-Methyl-7-isopropylphenanth. N.D. 0.04 ug/L {ppb 09/22/95 10/02/95 MJL
Methy! dibenzothiophene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C2 sub'd dibenzothiophene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-8468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephons (403) 465-8877, FAX (403) 466-3332

Sample Description : 8-BA v

Sample Date & Time : 13-09-95 1145
Sampled By . DH

Sample Type : GRAB

Sample Received Date: September 18, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY

#A005

Chemex Worksheet Number :
: SUNC178-0501

Chemex Project Number
Sample Access

Sample Matrix

Report Date

95-03273-8-BA

. WATER
: September 29, 1995

PARAMETER DESCRIPTION NAQUADAT UNITS "RESULTS DETECTION
CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 13.7 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 7.80 0.01
Sodium - (ICP) Dissolved 111110 mg/L 1180. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 20.0 0.02
Chloride - Dissolved 17206L mg/L 678. 0.5
Sulphate - Dissolved 16306L mg/L 13.0 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 1800. 0.5
pH 10301L Units , 7.45 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2190. 0.5
Total Hardness (as CaC03) 10602L mg/L 66.4 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L. 2.09 0.02
Fluoride 09105L mg/L 1.33 0.05
Specific Conductance 02041L umhos/Cm 4950. 0.02
Turbidity 02074L NTU 600. 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L 0.033 0.001
Total Dissolved Solids 00201L mg/L 3010. 1.
Dissolved Organic Carbon 06104L mg/L : 29.2 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L < 0.003 0.003
Total Phosphorus as P ' 15406L mg/L. 0.240 0.003
Sulphur - (ICP) - Dissolved mg/L 25.7 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.06 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.16 0.01
BerylTium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 3.93 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L 0.018 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L 0.009 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L < 0.001 0.001
Iron - Dissolved (ICP-AES) 261090 mg/L 0.74 0.01




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 8331 - 48th Strest, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

‘Sample Description : 8-BA ,
Sample Date & Time : 13-09-95 1145
Sampled By : DH

Sampie Type . GRAB

Sample Received Date: September 18, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY

#A005

Chemex Worksheet Number :
+ SUNC178-0501

Chemex Project Number
Sample Access

Sample Matrix

Report Date

95-03273-8-BA

: WATER
: September 29, 1995

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION
CODE ' LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L 0.04 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.355 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.075 0.001
Molybdenum - Dissolved (ICP-AES) 42330L mg/L 0.007 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L 0.7 0.1
Silver - Dissolved (ICP-AES) 474500 mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 0.573 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L , 0.012 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.003 0.001
Ion Balance Balance 0.96 0.01




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 415t Avenue N.E., T2E 6P2, Telephone (403) 201-3077, FAX (403) 291-8468
Edmonton : 8331 - 4Bth Street, T6B 2R4, Telophone (403) 465-9877, FAX (403) 466-3332

Sample Description : 13-BA

Sample Date & Time : 14-09-95 1615
Sampled By : DH

Sample Type : GRAB

Sample Received Date: September 18, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS GROuP
ATTENTION : JOHN GULLEY

SA-5709-A004

Chemex Worksheet Number : 95-03274-13-BA

Chemex Project Number
Sample Access

Sample Matrix

Report Date

: SUNC178-0501

: WATER
: October 3, 1995

 DETECTION

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS

" CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 90.6 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 82.7 0.01
Sodium - (ICP) Dissolved 111111 mg/L 3050. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 24.1 0.02
Chloride - Dissolved 17206L mg/L 4090. 0.5
Sulphate - Dissolved 16306L mg/L 0.6 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 2070. 0.5
pH 10301L Units 7.21 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 2530. 0.5
Total Hardness (as CaC03) 106021 mg/L 567. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 2.74 0.02
Fluoride 09105L mg/L 0.58 0.05
Specific Conductance 02041L umhos/Cm 14500. 0.02
Turbidity 02074L NTU 50.0 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L 0.093 0.001
Total Dissolved Solids 00201L mg/L 8600. 1.
Dissolved Organic Carbon. 06104L mg/L 4.6 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L < 0.003 0.003
Total Phosphorus as P 15406L mg/L 0.086 0.003
Sulphur - (ICP) - Dissolved mg/L 3.6 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L < 0.01 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.80 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 3.87 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.001 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 5.63 0.01




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telophone (403) 291-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 13-BA

Sample Date & Time : 14-09-95 1615
Sampled By : DH

Sample Type . GRAB

Sample Received Date: September 18, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY

SA-5709-A004

Chemex Worksheet Number :
: SUNC178-0501

Chemex Project Number
Sample Access

Sample Matrix

Report Date

95-03274-13-BA

. WATER
: October 3, 1995

~ DETECTION

-PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS:

: ' CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L 0.03 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.825 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.600 0.001
Mercury - Dissolved (CVAA) 80101L ug/L 0.13 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L 0.1 0.1
Selenium - Dissolved (AA) 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP-AES) 47450L mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 4.73 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 233300 mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.002 0.001
Ion Balance Balance 0.92 0.01




E500368 CONT...
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ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L, UNITS EXTRACTED ANALYZED
E509368-01 13-BA
Sample Ty&e;WATER
Collected:09/14/95  16:45
PﬁH 8;‘ tﬁlifylated PAH's ND 0.02 oL (opb 25
aphthalene .D. 3 u 09/25/95 1 95 "
Acenaphthylene N.D. 0.02 ug/L. Sb2 09/25/95 18//%95 m
Acenaphthene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 M.
Fluorene N.D. 0.02 ug/L. {ppb 09/25/95 10/02/95 Mot
Dibenzathiophene N.D. 0.02 ug/l. ;Ppb 09/25/95 10/02/95 MJL
Phenanthrens 0,02 0.02 ug/l. .Ppb 09/25/95 10/02/95 Ml
Anthracene N.D. 0.02 ug/L {(ppb 09/25/95 10/02/95 M.
Fluoranthene N.D. 0.02 ug/L. (ppb 09/25/95 10/02/95 M.
ene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 Mo
Benzo(a)anthracene/Chrysens N.D. 0.02 ug/L. Ppb 09/25/95 10/02/95 MJL
Benzo(b&k)fiuoranthene N.D. 0.02 ug/L. {ppb 00/25/95 10/02/95 MJL.
Benzo(a)pyrene N.D. 0.02 ug/l. ippb 09/25/95 10/02/95
indeno(c,d-123)pyrene N.D. 0.02 ug/L. {ppb 09/25/95 10/02/95 MJ
Dibenzo(a,h)anthracene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJ
Benzo(g i)ﬁerylene N.D. 0.02 ug/L {ppb 09/25/95 10/02/95 MJL
Methyl naphthalene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
C2 sub'd naphthalene N.D. 0.04 ug/L {ppb 09/25/95 10/02/95 MJi
C3 sub'd naphthalene 0.04 0.04 ug/L {(ppb 09/25/95 10/02/95 MJ
C4 sub'd naphthalene N.D. 0.04 ug/l. (ppb 09/25/95 10/02/95 MJ
Biphenyl N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 M.
Methyl biphenyl N.D. 0.04 ug/L. {ppb 09/25/95 10/02/95 MJL
C2 sub'd biphenyl N.D. 0.04 ug/L. (ppb 09/25/95 10/02/95 MJL
Methyl acenaphthene N.D. 0.04 ug/L. {ppb 09/25/95 10/02/95 MJi
Methyl fluorene N.D, 0.04 -ug/L {ppb 09/25/95 10/02/95 MJl
C2 sub'd fluerene N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJl
Methyl phenanthrene/anthracene 0.05 0.04 ug/L. ,Ppb 09/25/95 10/02/95 MJL
C2 sub'd phenanthrene/anth. 0.05 0.04 ug/L. {ppb 09/25/95 10/02/95 MJL
C3 sub'd phenanthrene/anth, N.D. 0.04 ug/L {ppb 09/25/95 10/02/95 MJt
C4 sub'd phenanthrene/anth. N.D. 0.04 ug/L. {ppb 09/25/95 10/02/95 MJl
1-Methyl-7-isopropylphenanth. N.D. 0.04 ug/L. {(ppb 09/25/95 10/02/95 MJL
Methy! dibenzothiophene N.D. 0.04 ug/L {ppb 09/25/95 10/02/95 MJIL
C2 sub'd dibenzothiophene N.D, 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
C3 sub'd dibenzothiophene N.D. 0.04 ug/L. (ppb, 09/25/95 10/02/95 MJL.
C4 sub'd dibenzothiophene N.D. 0.04 ug/L. {ppb 09/25/95 10/02/95 MJL
Methyl fluoranthene/pyrene N.D. 0.04 ug/L {ppb 00/25/95 10/02/95 MJL
Methyl B(a)A/chrysene N.D. 0.04 ug/L. {ppb 09/25/95 10/02/95 MJL
C2 sub'd Béa)l\/c rysene N.D. 0.04 ug/L {(ppb 09/25/95 10/02/95 MJL
Methy! B(b&k F/B}a)P N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
C2 sub'd B(b&k)F, B(aZP N.D. 0.04 ug/L {(ppb 09/25/95 10/02/95 MJL
Phenolic Compounds in H20
Phenol “N.D. 0.1 ug/L. (ppb 09/25/95 10/05/95 | MBI
o-Cresol N.D. 0.1 ug/L. (ppb 09/25/95 10/05/95 MBM
m-Cresol N.D. 0.1 ug/L (ppb 09/25/95 10/05/95 MBM
p-Cresol 0.2 0.1 ug/L (ppb 09/25/95 10/05/95 MBpM
2.4-Dimethyiphenol N.D. 0.1 ug/L. (ppb 09/25/95 10/05/95 MB»
2-Nitrophenol N.D. 2 ug/L. {ppb 09/25/95 10/05/95 MBb
4-Nitrophenol N.D. 20 ug/L. {ppb 09/25/95 10/05/95 MBHN,
-2:4-Dinitrophenol N.D. 20 ug/L (ppb 09/25/95 10/05/05 MBMI
4,6-Dinitro-2-methylphenol N.D. 20 ug/L. {ppb, 09/25/95 10/05/95 MBM
PANH & Alkylated PANH's
Quinoline N.D. 0.02 ug/l. (ppb 09/25/95 10/02/95 MJL
7-Methyl quinoline N.D. 0.02 ug/L. {ppb 09/25/95 10/02/95 MJL
C2 Alkyl subst'd quinolines N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
C3 Alkyl subst'd quinolines N.D. 0.02 ug/L {ppb 09/25/95 10/02/95 MJL
Acridine N.D. 0.02 ug/L {ppb 09/25/95 10/02/95 MJL
Methyl acridine N.D. 0.02 ug/L (ppb. 09/25/95 10/02/95 ML
Phenanthridine N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 ML
Carbazole N.D. 0.02 ug/L {ppb 09/25/95 10/02/95 MJL
Methyl carbazoles N.D. 0.02 ug/L {ppb 09/25/95 10/02/95 MJIL
C2 Alky! subst'd carbazoles N.D. 0.02 ug/L (ppb, 09/25/95 10/02/95 MJL
Volatile Organtcs (MS):H20
Dichlorodifluoromethane N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAL
Chloromethane N.D. 10 ug/l. (ppb 09/19/95 09/20/95 MAZA.
Vinyl chloride N.D. 20 ug/L {ppb, 09/19/95 09/20/95 -] MAA
Bromomethane N.D. 10 ug/L {ppb 09/19/95 09/20/95 MAA
Chlorosthane N.D. 10 ug/L. (ppb 09/19/95 09/20/95 MAZS
Ethanol N.D. 100 ug/L {ppb 09/19/95 09/20/95 MAA
Trichlorofluoromethane N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
Acrolein N.D. 400 ug/L (ppb 09/19/95 09/20/95 MAA
Acetone N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
1,1-Dichloroethene N.D. 9 ug/L {ppb 00/49/05 05/20/85 AR
todomathans N.D. i ug/L. {ppb 09/19/95 09/20/95 MAA
Carbon disulfide N.D. 1 ug/l. {ppb 09/19/95 09/20/95 MAA
Methylene chloride N.D. 1 ug/L. {ppb 09/19/95 09/20/95 MAA
Acrylonitrile N.D. 100 ug/L. {ppb 09/19/95 09/20/95 MAA




E500368 CONT...
PAGE 8

ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED Y
E509368-01 13-BA
Sample Ty& ‘WATER
Collected:09/14/95  16:45
trans-1,2-Dichloroethene N.D. 1 ugl. (pp 09/19/95 09/20/95 MAA
Vinyi acetate N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
1,1-Dichloroethane N.D. 1 ug/L (ppt 09/19/85 09/20/95 - MAA
2-Butanone (MEK) N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
Chloroform N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,1,1-Trichloroethane N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
Carbon tetrachloride N.D. 1 ug/L (pp 09/19/95 09/20/95 MAA
Benzene N.D. 1 ug/L {ppb 09/19/85 09/20/95 MAA
1,2-Dichloroethane N.D. 1 ug/L (ppb 09/19/95 09/20/85 MAA
Trichloroethene N.D. 1 ug/L {(ppb 09/19/95 09/20/95 MAA
1,2-Dichloropropane N.D. 1 ug/L (ppb 09/19/05 09/20/95 MAA
Bromodichloromethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Dibromomethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
2-Chloroethylvinylether N.D. 5 ug/L (ppb 09/19/95 09/20/85 MAA
4-Methyi-2-pentanone (MIBK) N.D. - 200 ug/L (ppb 09/19/95 09/20/95 MAA
cis-1,8-Dichloropropene ND. | 1 ug/L (ppb 09/19/95 09/20/95 MAA
Toluene N.D. 1 ug/L {PPb 09/19/95 09/20/95 MAA
Ethyl methaorr)l?te N.D. 200 ug/L (ppb 09/18/85 09/20/95 MAA
trans-1,3-Dichloropropene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
2-Hexanone N.D. 200 ug/L (ppb 09/19/95 09/20/95 MAA
1,1,2-Trichloroethane N.D. 1 ug/L (ppb 09/19/95 08/20/95 MAA
Tetrachloroethylene N.D. 1 ug/L (pp 09/19/95 09/20/95 MAA
Dibromochloromethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Ethylene dibromide N.D. 1 ug/t (ppb 09/19/95 09/20/95 MAA
Chlorobenzene N.D. 1 ug/L {Ppb 09/19/95 09/20/95 MAA
Ethylbenzene N.D. 1 ug/L (ppb) 09/19/95 09/20/95 | MAA
m+-p-Xylenes N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
o-Xylene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Styrene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
cis-1,4-Dichloro-2-butene N.D. 2 ug/L {ppb 09/19/95 09/20/95 MAA
Bromoform N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,1,2,2-Tetrachloroethane N.D. 5 ug/L \Ppb 09/19/95 09/20/95 MAA
1,2,8-Trichloropropane N.D. 2 ug/L (ppb 09/19/95 08/20/95 MAA
trans-1,4-Dichloro-2-butene N.D. 5 ug/L (ppb 09/19/95 09/20/95 MAA
1,3-Dichlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,4-Dichlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,2-Dichlorobenzene N.D. 1 u (PPb 09/19/95 09/20/95 MAA
ES509368-02 OB-5
Sample Type:WATER
Collected:09/14/95  15:40 o
PAH & Alkylated PAH's
Naphthalene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Acenaphthylene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Acenaphthene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Fluorene N.D. 0.02 ug/l. (ppb 09/25/95 10/02/95 MJL
. Dibenzothiophene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
-Phenanthrene N.D, 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Anthracene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Fluoranthene N.D. 0.02 ug/L (ppb) 09/25/95 10/02/95 MJL
Pyrene N.D. 0.02 ug/t. (ppb 09/25/95 10/02/95 MJL
Benzo(a)anthracene/Chrysene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Benzo(b&k)fluoranthene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Benzo a)%yrene N.D. 0.02 ug/L. ppb 09/25/95 10/02/95 MJL
Indeno(c,d-123)pyrene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Dibenzo(a,h) racene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Benzo(ghi)perylene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Methyl napgthalene N.D. 0.02 ug/t. (ppb 09/25/95 10/02/95 MJL
C2 sub'd naphthalene N.D. 0.04 ug/L. (ppb 09/25/95 10/02/95 MJL
C3 sub'd naphthalene N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
C4 sub'd naphthalene 0.05 0.04 ug/L {(ppb 09/25/95 10/02/95 MJL
Biphengl N.D. 0.04 ug/L {ppb 09/25/95 10/02/95 MJL
Methy! bipheny! N.D. 0.04 ug/L {ppb 09/25/95 10/02/95 | MJL
C2 sub'd biphen N.D. 0.04 ug/L. (ppb 09/25/95 10/02/95 MJL
Methyl acenaphthene N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
Methyl fluorene N.D. 0.04 ug/L. {ppb, 09/25/95 10/02/95 MJL
C2 sub'd fluorene N.D. 0.04 ug/L ppb 09/25/95 10/02/95 MJL
Methyi phenanthrene/anthracene N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
C2 sub'd phenanthrene/anth. N.D. 0.04 ug/L \ppb 09/25/95 10/02/95 MJL
C3 sub'd phenanthrene/anth. N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
C4 sub'd phenanthrene/anth. N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
1-Methyl- -isopropyiﬁhenanth. N.D. 0.04 ug/L {(ppb 09/25/95 10/02/95 MJL
Methyi dibenzothiophene N.D. 0.04 ug/L. (ppb 09/25/95 10/02/95 MJL
C2 sub'd dibenzothiophene N.D. 0.04 ug/L. (ppb 09/25/95 10/02/95 MJL




CHEMEX Labs Alberta !'nc;.

Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-2468
Edmonton : 9331 - 48th Street, T6B 2R4, Tetephone (403) 465-9877, FAX (403) 466-3332

Sample Description : BRDG-4
Sample Date & Time : 13-09-95 1145

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY
#A005

Chemex Worksheet Number : 95-03273-BRDG-4

Sampled By : DH Chemex Project Number  : SUNC178-0501

Sample Type : GRAB Sample Access :

Sample Received Date: September 18, 1995 Sample Matrix : WATER

Sample Station Code - " Report Date : September 29. 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Calcium - (ICP) Dissolved 201111 mg/L 20.5 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 3.50 0.01
Sodium - (ICP) Dissolved 11111L mg/L 6.20 0.01
Potassium -(ICP) Dissolved 19111L mg/L 1.50 0.02
Chloride - Dissolved 17206L mg/L 4.3 0.5
Sulphate - Dissolved 16306L mg/L 25.5 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 48.0 0.5
pH 10301L Units 6.60 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 58.5 0.5
Total Hardness (as CaC03) 106021 mg/L 65.7 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 4 .06 0.02
Fluoride 09105L mg/L 0.12 0.05
Specific Conductance 02041L umhos/Cm 175. 0.02
Turbidity 02074L NTU 1900. 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 065371 mg/L 0.003 0.001
Total Dissolved Solids 00201L mg/L 92. 1.
Dissolved Organic Carbon 06104L mg/L 10.0 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.204 0.003
Total Phosphorus as P 15406L mg/L 4.00 0.003
Sulphur - (ICP) - Dissolved mg/L 10.0 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.06 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.03 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 0.20 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP-AES) 273601 mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.002 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.17 0.01




SUNCOR INC. OIL SANDS GROUP

CHEMEX Labs Alberta Inc. ATTENTION  JOM GULLEY

Caigary : 2021 - 415t Avenue N.E., T2E 6P2. Telsphone (403) 291-3077, FAX (403) 291-9468
Edmondon : 8331 - 48th Street, T6B 2R4, Telephone (403) 465-8877, FAX (403) 466-3332

Sample Description : BRDG-4

Sample Date & Time : 13-09-95 1145 Chemex Worksheet Number : 95-03273-BRDG-4

Sampled By : DH Chemex Project Number : SUNC178-0501

Sample Type : GRAB ' Sample Access :

Sample Received Date: September 18, 1995 Sample Matrix . WATER

Sample Station Code : " Report Date : September 29, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.002 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.014 0.001
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L 0.012 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Silver - Dissolved (ICP-AES) 47450L mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 0.053 0.002
Titanium - Dissolved (ICP-AES) 221110 mg/L 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.018 0.001
Ion Balance Balance 1.00 0.01




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9466
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B-1

Sample Date & Time : 12-09-95 1430
Sampled By : DH

Sampie Type : GRAB

Sample Received Date: September 14, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY
SA-5709-A005

Chemex Worksheet Number :
Chemex Project Number
Sample Access
Sampie Matrix
Report Date

95-03214-08-1

: SUNC178-0501

: WATER
: September 28, 1995

PARAMETER DESCRIPTION

NAQUADAT UNITS ‘RESULTS DETECTION

CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 71.9 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 18.7 0.01
Sodium - (ICP) Dissolved 111110 mg/L 9.80 0.01
Potassium -(ICP) Dissolved 19111L mg/L 2.60 0.02
Chioride - Dissolved 17206L mg/L 0.7 0.5
Suiphate - Dissolved 163061 mg/L 16.5 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 245. 0.5
pH 10301L Units : 7.49 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 299. 0.5
Total Hardness (as CaC03) 10602L mg/L 257 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 4 .45 0.02
Fluoride 09105L mg/L 0.18 0.05
Specific Conductance 02041L umhos/Cm 478 . 0.02
Turbidity 02074L NTU 150. 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L < 0.001 0.001
Total Dissolved Solids 00201L mg/L 270. 1.
Dissolved Orgenic Carbon 06104L mg/L 3.1 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.183 0.003
Total Phosphorus as P 15406L mg/L 0.213 0.003
Sulphur - (ICP) - Dissolved mg/L 5.6 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L < 0.01 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.09 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 0.02 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L 0.005 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L < 0.001 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.04 0.01




SUNCOR INC. OIL SANDS: GROUP

CHEMEX Labs Alberta Inc. ATTENTION : JON GULLEY

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 8331 - 48th Street, T6B 2R4, Telaphone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B-1

Sample Date & Time : 12-09-95 1430 Chemex Worksheet Number : 95-03214-0B-1

Sampled By : DH Chemex Project Number . SUNC178-0501

Sample Type : GRAB . Sample Access :

Sample Received Date: September 14, 1995 Sample Matrix : WATER

Sample Station Code . - Report Date : September 28, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS "RESULTS DETECTION

CODE LIMIT

Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.008 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.306 0.001
Mercury - Dissolved (CVAA) 80101L ug/L 0.10 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP-AES) 474501 mg/L : 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 0.149 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 233300 mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.004 0.001
Ion Balance Balance 1.07 0.01




E509289 CONT...
PAGE 2

ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED
E50928%-01 OB-1
Sample Type:WATER
Collected:09/12/95 14:30
PAH & Alkylated PAH's .
Naphthalene N.D, 0.02 ‘ug/L. (ppb 09/22/95 10/02/95 M.
Acenaphthylene N.D. 002 .| ugl (ppb 09/22/95 10/02/95 MJ
A NB | om | miR | mme | SR i
v .D. . )
B e NB| oz | e | sme | leR |
enanthrene .D. A u
Anthracene N.D. 0.02 ug//t g,gb 09/22/95 10/02/95 MJi
Fluoranthene N.D. 0.02 ug/L. (ppb 09/22/95 10/02/95 ML
Pyrene N.D. 0.02 ug/L {ppb 09/22/95 10/02/95 MJL
Benzo(a)anthracene/Chrysene N.D. 0.02 ug/L (ppb. 09/22/95 10/02/95 MJL
penopicarivens NB| g% | wtem | mmE | wos |
enzo(a)pyrene .D. . u
lndeno(c,@fma) yrene ND. I 002 ug/l. Sb 09/22/95 10/02/95 MJL
Dibenzo(a,h)anthracene N.D. 0.02 ug/t. (ppb 09/22/95 10/02/95 MJL
Benzo(ghi)perylene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Methyl naphthalene N.D. 0.02 ug/L. (pph) 09/22/95 10/02/95 MJL
C2 sub'd naphthalene N.D. 0.04 ug/L (ppb. 09/22/95 10/02/95 MJL
C3 sub'd naphthalene N.D. 0.04 ug/l. (ppb, 09/22/95 10/02/95 MJL
Biphonyl P halene ND | 0os | uTieb | ousaes 100508 | ML
iphen .D. , u P
Mgthyl iphenyl N.D. 0.04 ug/L pgb 09/22/95 10/02/95 MJL
C2 sub'd biphenyl N.D. 0.04 ug/L §ppb 09/22/95 10/02/95 MJL
Methyl acenaphthene N.D. 0,04 ug/L (ppb 09/22/95 10/02/95 MJL
Methyi fiuorene N.D. 0.04 ug/L ﬁppb 09/22/95 10/02/95 MJL
C2 sub'd fluorene N.D. 0.04 ug/L. (ppb. 09/22/95 10/02/95 MJL
Methyl phenanthrene/anthracene N.D. 0.04 ug/L {ppb 09/22/95 10/02/95 ML
C2 sub'd phenanthrene/anth. N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C3 sub'd phenanthrene/anth. N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C4 sub'd phenanthrene/anth. N.D. 0.04 ug/L {ppb 09/22/95 10/02/95 MJL
1-Methyl-7-isopropylphenanth. N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
Methyl dibenzothiophene ND. | 004 ug/L {ppb 09/22/95 10/02/05 | ML l
C2 sub'd dibenzothiophene N.D. 0.04 ug/L ?ppb 09/22/95 10/02/95 MJL
C3 sub'd dibenzothiophene N.D. 0.04 ug/L. (ppb 09/22/95 10/02/95 MJL.
C4 sub'd dibenzothiophene N.D. 0.04 ug/L. $ppb 09/22/95 10/02/95 MJL
Methy! fluoranthene/pyrene N.D. 0.04 ug/L {ppb 09/22/95 10/02/95 MJL
Methyl B(a)A/chrysene N.D. 0.04 ug/L Eppb 09/22/95 10/02/95 MJL ‘
C2 sub'd B(a)A/chrysene N.D. 0.04 ug/L. (ppb 09/22/95 10/02/95 MJL.
Methyl B(b&k F/B}a)P N.D. 0.04 ug/L 2ppb 09/22/95 10/02/95 MJL
C2 sub'd B(b&k)F/B(a)P N.D. 0.04 ug/L. {ppb 09/22/95 10/02/95 ML
Pgﬁ"mif Compounds in H20 N.D 0.1 /L. (ppb 09/22/95 10/02/95 MBM
enol .D. . ug p
o-Cresol N.D. 0.1 ug/l. {p;pb 09/22/95 10/02/95 MBM l
m-Cresol N.D. 0.1 ug/l. (ppb 09/22/95 10/02/95 MBM
p-Cresol N.D. 0.1 ug/L. éppb 09/22/95 10/02/95 MBM
NS g mE | emm | En |
2-Nitrophenol .D. . u 3
A-Nitroghenol N.D. 2 ug/L EBSb 09/22/95 10/02/95 MBM l
2,4-Dinitrophenol N.D. 2 ug/L. ippb 09/22/95 10/02/95 MBM
4.£-l?gix?-2imeté1g§r&e£oi N.D. 2 ug/L. (ppb 09/22/95 10/02/95 MBM
PA ate 's
Quinolineky N.D. 0.02 ug/l. (ppb 09/22/95 10/02/95 MJL
7-Methyl quinoline N.D. 0.02 ug/lL ?ppb 09/22/95 10/02/95 MJL
C2 Alkyl subst'd quinoiines N.D. 0.02 ug/L {ppb 09/22/95 10/02/95 MJL
23 %l}(yl subst'd quinolines &IB 885 ug;lL. g.;pg ggg//gg ?‘gfgg//gg m:JJlE
cridine .D. . u
Methyl acridine N.D. 0.02 ug/L. épzb 09/22/95 10/02/95 MJL.
Carbasole " ND | 602 | ueriobel | Oosores 1005795 | ML |
rhazole .D. . u
MZth | carbazoles N.D. 0.02 ug/L gggb 09/22/95 10/02/95 ML
C2 Alkyl subst'd carbazoles N.D. 0.02 ug/L. (ppb 09/22/95 10/02/95 MJL.
Volatile Organics (MS):H20
Dichlorodiflucromethane N.D. { ug/L. éppb 09/19/95 09/20/95 MAA
Chioromethane N.D. 10 ug/L. (ppb 09/19/95 09/20/95 MAA
Vinyl chloride N.D. 20 ug/L. éppb 09/19/95 09/20/95 MAA
S NB | e | wim | mxe
oroethane .D. D
Ethanol N.D. 100 ug/l. ipgb 09/19/95 09/20/95 MAA
Trichlorofiuoromethane Ir\ig Oé ug/t ppg gﬂgﬁgg 885%8532 MAA
Acorne N.D. 100 ngl, Pob 09/19/95 00/20/05 Y
1,1-Dichlorosthene N.D. i ug/L (ppb 09/19/95 09/20/95 MAA
lodomethane N.D. b ug/L. (ppb 09/19/95 09/20/95 MAA
Carbon disulfide N.D. 1 ug/L. {ppb 09/19/95 09/20/95 MAA
Methylene chloride N.D. i ug/L. (ppb 09/19/95 09/20/95 MAA
Acrylonitrile N.D. 100 ug/l. (ppb 09/19/95 09/20/95 MAA




E509289 CONT...
PAGE 8

ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED BY
E509289-01 OB-1
Sample Ty&e;WATER
Collected:09/12/95 14:30
trans-1,2-Dichloroethene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Vinyl acetate N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
1,1-Dichloroethane N.D. 1 ug/l. (ppb 09/19/95 09/20/95 MAA
2-Butanone (MEK) N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
Chloroform N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,1.1-Trichloroethane N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
Carbon tetrachloride N.D. 1 ug/L (ppb 09/19/85 09/20/95 MAA
Benzene N.D. 1 ug/L {ppb 09/18/95 09/20/95 MAA
1,2-Dichloroethane N.D. 1 ug/L. (ppb) 09/19/95 09/20/95 MAA
Trichioroethene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,2-Dichloropropane N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
Bromodichloromethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Dibromomethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
2-Chloroethylvinylether N.D. 5 ug/L {ppb 09/19/95 09/20/85 MAA
4-Methg-2~pentanone (MIBK) N.D. 200 ug/L. {ppb 09/19/95 09/20/95 MAA
cis-1,3-Dichloropropene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Toluene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Ethyl methacrylate N.D. 200 ug/L {ppb 09/19/95 09/20/95 MAA
trans-1,3-Dichloropropene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
2-Hexanone N.D. 200 ug/L {ppb 09/19/95 09/20/95 MAA
1,1,2-Trichloroethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Tetrachloroethylene N.D. 1 ug/L {(ppb 09/19/95 09/20/95 MAA
Dibromochloromethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Ethylene dibromide N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAA
Chlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Ethylbenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
m+p-Xylenes N.D, 1 ug/L (ppb 09/19/95 09/20/95 MAA
o-Xylene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
tyrene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
cis-1,4-Dichloro-2-butene N.D. 2 ug/L. (ppb 09/19/95 09/20/95 MAA
Bromoform N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,1,2,2-Tetrachioroethane N.D. 5 ug/L (ppb 09/19/95 09/20/95 MAA
1,2,3-Trichloropropane N.D. 2 ug/L (ppb 09/19/95 09/20/95 MAA
trans-1,4-Dichloro-2-butene N.D. 5 ug/L (ppb 09/19/95 09/20/95 MAA
1,3-Dichlorobenzene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
1,4-Dichlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,2-Dichlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
E509289-02 OB-4
Sample Type:WATER
Collected:09/12/95  15:40
PAH & Alkylated PAH's
Naphthalene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Acenaphthylene N.D. 0.02 ug/L {ppb 09/22/95 10/02/95 MJL
Acenaphthene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Fluorene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Dibenzathiophene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Phenanthrene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Anthracene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Fluoranthene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Pyrene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Benzo(a)anthracene/Chrysene N.D. 0.02 ug/L (ppb 09/22/95 10/02/85 MJL
Benzo(b&k)fluoranthene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Benzo a)%yrene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Indeno(c, -123)J:yrene N.D. 0.02 ug/L. (ppb 09/22/95 10/02/95 MJL
Dibenzoﬁl.h)an racene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Benzo(g Dﬁerylene N.D. 0.02 ug/L {ppb 09/22/85 10/02/95 MJL
Methyl naphthalene N.D. 0.02 ug/L {ppb 09/22/95 10/02/95 MJL
C2 sub'd naphthalene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C3 sub'd naphthaiene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C4 sub'd naphthalene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
Biphen;l N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
Methyl biphenyl N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 | MJL
C2 sub'd biphenyl N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
Methyl acenaphthene N.D. 0.04 ug/L (ppb 09/22/95 10/02/85 MJL
Methyl fiucrene N.D. 0.04 ug/L {(ppb 09/22/95 10/02/95 MJL
C2 sub'd fluorene N.D. 0.04 ug/L (ppb 09/22/85 10/02/95 MJL
Methy! phenanthrene/anthracene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C2 sub'd phenanthrene/anth. N.D. 0.04 ug/L (ppb 09/22/95 10/02/85 MJL
C3 sub'd phenanthrene/anth. N.D. 0.04 ug/L {ppb 09/22/95 10/02/95 MJL
C4 sub'd phenanthrene/anth. N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
1-Methyl-7-isopropylphenanth. N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
Methy! dibenzothiophene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C2 sub'd dibenzothiophene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-8468
Edmonton : 9331 - 48th Street, T6B 2R4, Telaphone (403) 465-8877, FAX (403) 466-3332

Sample Description : 0B-2

Sample Date & Time : 13-09-95 1510
Sampled By : DH

Sample Type : GRAB

Sample Received Date: September 18, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY

#A005

Chemex Worksheet Number :
Chemex Project Number
Sample Access
Sample Matrix
Report Date

95-03273-0B-2

: SUNC178-0501

: WATER
: September 29, 1995

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 21.4 0.01
Magnesium - (ICP) Dissolved 12111L mg/L. 6.10 0.01
Sodium - (ICP) Dissolved 11111L mg/L 195. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 3.10 0.02
Chloride - Dissolved 17206L mg/L 10.0 0.5
Sulphate - Dissolved 16306L mg/L 0.8 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 481 . 0.5
pH 10301L Units 7.75 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 586. 0.5
Total Hardness (as CaC03) 10602L mg/L 78.6 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 8.96 0.02
Fluoride 09105L mg/L 0.53 0.05
Specific Conductance 02041L umhos/Cm 885. 0.02
Turbidity 02074L NTU 2.7 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/ L. 0.002 0.001
Total Dissolved Solids 00201L mg/L 530. 1.
Dissolved Organic Carbon 06104L mg/L 11.4 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L < 0.003 0.003
Total Phosphorus as P 15406L mg/L 0.118 0.003
Sulphur - (ICP) - Dissolved mg/L 1.5 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.03 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.16 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 0.79 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L. < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L 0.004 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.001 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.02 0.01




CHEMEX Labs Alberta Inc,

Caigary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 201-9468
Edmonton : 8331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B-2

Sample Date & Time : 13-09-95 1510
Sampled By : DH

Sample Type : GRAB

Sample Received Date: September 18, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS .GROUP
ATTENTION : JOHN GULLEY

#A005

Chemex Worksheet Number :
Chemex Project Number
Sample Access

Sample Matrix

Report Date

95-03273-08-2

: SUNC178-0501

: WATER
. September 29, 1995

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.055 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.121 0.001
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L 0.009 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L 0.4 0.1
Silver - Dissolved (ICP-AES) 47450L mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 0.209 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L : 0.005 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.028 0.001
Ion Balance Balance 1.02 0.01




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 201-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Strest, T8 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B-3

Sample Date & Time : 12-09-95 1415
Sampied By : DH

Sample Type : GRAB

Sample Received Date: September 14, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY

SA-5709-A005

Chemex Worksheet Number :
Chemex Project Number
Sample Access

Sample Matrix

Report Date

95-03214-0B-3

: SUNC178-0501

: WATER
: September 28, 1995

- PARAMETER DESCRIPTION . .NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 3.80 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 1.10 0.01
Sodium - (ICP) Dissolved 11111L mg/L 4.60 0.01
Potassium -(ICP) Dissolved 19111L mg/L 1.20 0.02
Chloride - Dissolved 17206L mg/L 9.7 0.5
Sulphate - Dissolved 16306L mg/L 9.0 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 8.0 0.5
pH 10301L Units ' 5.61 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 9.8 0.5
Total Hardness (as CaC03) 10602L mg/L 14.0 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 5.33 0.02
Fluoride 09105L mg/L < 0.05 0.05
Specific Conductance » 02041L umhos/Cm 39.0 0.02
Turbidity 02074L NTU 850. 0.1
Cyanide (Available) 06608L mg/L < 0.001 0.001
Phenols 06537L mg/L < 0.001 0.001
Total Dissolved Solids 00201L mg/L 34. 1.
Dissolved Organic Carbon 06104L mg/L 3.6 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.023 0.003
Total Phosphorus as P 15406L mg/L 0.750 0.003
Sulphur - (ICP) - Dissolved mg/L 3.2 0.2
Atuminum - Dissolved (ICP-AES) 13109L mg/L 0.16 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.02 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L < 0.01 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L < 0.001 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.36 0.01
NOTES : Anion-cation balance is lower than our normal limit. Possibly due to
low Tevel of major ions.




SUNCOR INC. OIL SANDS GROUP

CHEMEX Labs Alberta Inc. ATTENTION © JOHN GULLEY

Caigary : 2021 - 415t Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 8331 - 48th Street, T6B 2R4, Telophona (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B-3

Sample Date & Time : 12-09-95 1415 Chemex Worksheet Number : 95-03214-0B-3
Sampled By : DH Chemex Project Number : SUNC178-0501
Sample Type : GRAB Sample Access
Sample Received Date: September 14, 1995 Sample Matrix . WATER
Sample Station Code : ) Report Date : September 28, 1995
PARAMETER DESCRIPTION .. NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.002 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L 0.019 0.001
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L 0.006 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Silver - Dissolved (ICP-AES) 47450L mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 0.035 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L < 8.886 0.082
) 0.001

Zinc - Dissolved (ICP-AES) 30501D mg/L

NOTES : Anion-cation balance is lower than our normal 1imit. Possibly due to
low level of major ions.




SUNCOR INC. OIL SANDS GROUP

CHEMEX Labs Alberta Inc. ATTENTION : JOHN GULLEY

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX {403) 291-9468
Edmonton : 8331 - 48th Strest, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B-4

Sample Date & Time : 12-09-95 1415 Chemex Worksheet Number : 95-03214-08-4

Sampled By : DH Chemex Project Number : SUNC178-0501

Sample Type : GRAB Sample Access :

Sample Received Date: September 14, 1995 Sample Matrix . WATER

Sample Station Code : Report Date : September 28, 1995
PARAMETER DESCRIPTION NAQUADAT  UNITS RESULTS DETECTION

CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 4.60 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 1.40 0.01
Sodium - (ICP) Dissolved 111111 mg/L 5.20 0.01
Potassium -(ICP) Dissolved 19111L mg/L 1.10 0.02
Chloride - Dissolved 17206L mg/L 2.2 0.5
Sulphate - Dissolved 16306L mg/L 10.5 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 8.0 0.5
pH 10301L Units 5.76 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 9.8 0.5
Total Hardness (as CaC03) 10602L mg/L 17.3 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 5.36 0.02
Fluoride 09105L mg/L < 0.05 0.05
Specific Conductance 02041L umhos/Cm 50.3 0.02
Turbidity 02074L NTU 575. 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols - 06537L mg/L < 0.001 0.001
Total Dissolved Solids 00201L mg/L 30. 1.
Dissolved Organic Carbon 06104L mg/L 3.6 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L 0.065 0.003
Total Phosphorus as P 15406L mg/L 0.215 0.003
Sulphur - (ICP) - Dissolved mg/L 3.6 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.03 0.01
Barijum - Dissolved (ICP-AES) 56109L mg/L 0.01 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L < 0.01 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.001 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.05 0.01
NOTES : Anion-cation balance is higher than our normal limits. Possibly due
to the Tow level of major ions.




SUNCOR INC. OIL SANDS GROUP

CHEMEX Labs Alberta Inc. ATTENTION - JOH GULLEY

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 201-3077, FAX (403) 201-9468
Edmonton : 9331 - 48th Street, T68 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B-4

Sample Date & Time : 12-09-95 1415 Chemex Worksheet Number : 95-03214-08-4

Sampled By : DH Chemex Project Number : SUNC178-0501

Sample Type : GRAB Sample Access :

Sample Received Date: September 14, 1995 Sample Matrix : WATER

Sample Station Code : Report Date : September 28, 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.003 0.001
Manganese - Dissolved (ICP-AES) 251090 mg/L 0.015 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L 0.010 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Selenium - Dissolved (AA) 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP-AES) 474500 mg/L 0.003 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 0.038 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.017 0.001

NOTES : Anion-cation balance is higher than our normal limits. Possibly due

to the low level of major ions.




E509289 CONT...
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ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED
E509289-01 OB-1
Sample Type:WATER
Collected:09/12/95 14:30
trans-1,2-Dichlorogthene N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAS
Vinyl acetate N.D. 100 ug/L. (ppb) 09/19/95 . 08/20/95 MA
1, 1-Dichloroethane N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MA
2-Butanone (MEK) N.D. 100 ug/L (ppb) 09/19/95 09/20/95 MAA
Chloroform N.D. i ug/L {ppb 09/19/85 09/20/95 MAA
1,1,1-Trichloroethane N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
Carbon tetrachloride N.D. 1 ug/L (ppb) 09/19/95 09/20/95 MA/
Benzene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAJ
1,2-Dichlorosthane N.D. 1 ug/l. (ppb 09/19/95 09/20/95 MAJ
Trichlorosthene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
1,2-Dichloropropane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Bromodichloromethane N.D. 1 ug/L (ppb 09/19/85 09/20/95 MAZL
Dibromomethane N.D, 1 ug/L (ppb 09/19/95 09/20/95 MAS
2-Chloroethylvinylether N.D. 5 ug/L (ppb 09/19/95 09/20/95 - MAA
4-Methyl-2-pentanone (MIBK) N.D. 200 ug/L. {ppb 09/19/95 09/20/95 MAA
cis-1,3-Dichloropropene N.D, 1 ug/L (ppb 09/19/95 09/20/95 MAAI
Toluene N.D. 1 ug/L. {ppb 09/19/95 09/20/95
Ethyl methacrylate N.D. 200 ug/L. (ppb 09/19/95 09/20/95 MAA
trans-1,3-Dichloropropene N.D. 1 ug/L. (ppb, 09/19/85 08/20/95 MAA
2-Hexanone N.D. 200 ug/L. {(ppb 09/19/95 09/20/95 MAA
1,1,2-Trichloroethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA l
Tetrachioroethylene N.D. i ug/L. (ppb 09/19/95 09/20/95 MAA
Dibromochioromethane N.D. 1 ug/L (ppb) 09/19/95 09/20/95 MAA
Ethylene dibromide N.D. ! ug/l. {ppb 09/19/95 09/20/95 MAA
Chlorobenzene N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAA
Ethylbenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
m+p-Xylenes N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
o-Xylene N.D. i ug/L (ppb, 09/19/95 09/20/95 MAA
Styrene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
cis-1,4-Dichloro-2-butene N.D. 2 ug/L. (ppb 09/19/95 09/20/95 MAA,
Bromoform N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,1,2,2-Tetrachloroethane N.D. 5 ug/L (ppb 09/19/95 09/20/95 MAA
1,2,3-Trichloropropane N.D. 2 ug/L (ppb 09/19/95 09/20/95 MAA
trans-1,4-Dichloro-2-butene N.D. 5 -ug/L. (ppb 09/19/95 09/20/95 MAA
1,3-Dichlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,4-Dichlorobenzene N.D. 1 ug/L. {ppb 09/19/95 09/20/95 MAA
1,2-Dichlorobenzene N.D. 1 ug/L (ppb) 09/19/95 09/20/95 MAA l
£509289-02 OB-4
Sample Type:WATER
Collected:09/12/95  15:40
PAH & Ailkylated PAH's
Naphthalene N.D. 0.02 ug/L. (ppb 09/22/95 10/02/95 MJL
Acenaphthylene N.D. 0.02 ug/L: (ppb 09/22/95 10/02/95 MJL
Acenaphthene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MdJL.
Fiuorene N.D. 0.02 ug/L {ppb 09/22/95 10/02/95 MdJL.
Dibenzothiophene N.D. 0.02 ug/L. (ppb 09/22/95 10/02/95 ML, ’
Phenanthrene N.D. 0.02 ug/L. {ppb 09/22/95 10/02/95 MJL.
Anthracene N.D. 0.02 ug/L. (ppb 09/22/95 10/02/95 MJL
Fluoranthene N.D. 0.02 ug/L. {ppb 09/22/95 10/02/95 MJL.
Pyrene N.D, 0.02 ug/L (ppb 09/22/95 10/02/95 MdL.
Benzoéa)anthracene/Chrysene N.D. 0.02 ug/L. (ppb 09/22/95 10/02/95 MJL. l
Benzo(b&k)fluoranthene N.D. 0.02 ug/L. (ppb 09/22/95 10/02/95 MJL
Benzo(a)p‘?rene N.D. 0.02 ug/L {ppb 09/22/95 10/02/95 MdJL.
Indeno(c,d-123)pyrene N.D. 0.02 ug/L. (ppb 09/22/95 10/02/95 MdJL
Dibenzo(a h)anthracene N.D. 0.02 ug/L. {epb 09/22/95 10/02/95 MJL
Benzo(ghi)perylene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Methyl naphthalene N.D. 0.02 ug/L. {ppb 09/22/95 10/02/95 ML
C2 sub'd naphthalene N.D. 0.04 ug/L. (ppb 09/22/95 10/02/95 ML
C3 sub'd naphthalene N.D. 0.04 ug/L {ppb 09/22/95 10/02/95 MJL
C4 sub'd naphthalene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL.
Biphenyl N.D. 0.04 ug/L {ppb 09/22/95 10/02/95 MJL
Methyl biphenyl N.D. 0.04 ug/L {ppb 09/22/95 10/02/95 -1 MJL
C2 sub'd biphenyl N.D. 0.04 ug/L. (ppb 09/22/95 10/02/95 MJL
Methyl acenaphthene N.D. 0.04 ug/L. {ppb 09/22/95 10/02/95 MJL.
Methyl fluorene N.D. 0.04 ug/L. {ppb 09/22/95 10/02/95 ML
C2 sub'd fluorene N.D. 0.04 ug/L. (ppb 09/22/95 10/02/95 MJL.
Methyl Phenamhrene/anthracene N.D. 0.04 ug/L. (ppb 00/22/95 10/02/95 MJL ‘
C2 sub'd phenanthrene/anth. N.D. 0.04 ug/L. {ppb 09/22/95 10/02/95 MJL
C3 sub'd phenanthrene/anth. ND. 0.04 ug/l. {ppb 05/22/95 10/02/95 ML
C4 sub'd phenanthrene/anth, N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
1-Methyl-7-isopropylphenanth. N.D 0.04 ug/L {ppb 09/22/95 10/02/95 MJL.
Methyl dibenzothiophene N.D 0.04 ug/L. (ppb 09/22/95 10/02/95 MJL
C2 sub'd dibenzathiophene N.D 0.04 ug/L {ppb 089/22/95 10/02/95 MJL




E509289 CONT...
PAGE 4

ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L UNITS EXTRACTED ANALYZED
E509289-02 OB-4
Sample Ty&e:WATER
Collected:09/12/95  15:40
C8 sub'd dibenzothiophene N.D. 0.04 u b 09/22/95 - 10/02/95 MJL
C4 sub'd dibenzothiophene N.D. 0.04 ug//t fg" . 09/22/95 10;%95 MJL
Methy! fluoranthene/pyrene N.D. 0.04 ug/L (ppb 09/22/95 © 10/02/95 MJL
Methyl B(a)Nchrnsene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C2 sub'd Béla)Nc rysene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
Methy! B(b&k F/B;a)P N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C2 sub'd B(b&k)F, B(azP N.D. 0.04 ug/L. (ppb 09/22/95 10/02/95 MJL
Phenolic Compounds in H20
Phenol N.D. 0.1 ug/L (ppb 09/22/95 10/02/95 MBM
o-Cresol N.D. 0.1 ug/L (ppb 09/22/95 10/02/85 MBM
m-Cresol N.D. 0.1 ug/L. (ppb 09/22/95 10/02/95 MBM
p-Cresol N.D. 0.1 ug/L (ppb 09/22/95 10/02/95 MBM
2,4-Dimethylphenol N.D. 0.1 ug/L (ppb 09/22/95 10/02/95 MBM
2-Nitrophenol N.D. 0.2 ug/L {pp 09/22/95 10/02/95 MBM
4-Nitrophenol N.D. 2 ug/L (ppb 09/22/95 10/02/95 MBM
2,4-Dinitrophenal N.D. 2 ug/L (ppb 09/22/95 10/02/95 MBM
4,6-Dinitro-2-methyliphenol N.D. 2 ug/L (ppb 09/22/95 10/02/95 MBM
PANH & Alkylated PANH's
Quinoline N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
7-Methyl quinoline N.D. 0.02 ug/L {ppb 09/22/95 10/02/95 MJL
C2 Alkyi subst'd quinolines N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
C3 Alkyl subst'd quinolines N.D. 0,02 ug/L (ppb 09/22/95 10/02/95 MJL
Acridine N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Methyi acridine N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Phenanthridine N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Carbazole N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Methy! carbazoles N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
C2 Alkyl subst'd carbazoles N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Volatile Organics (MS):H20
Dichloroditluoromethane N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
Chioromethane N.D. 10 ug/L (ppb 09/19/95 09/20/95 MAA
Vinyl chloride N.D. 20 ug/L (ppb 09/19/95 09/20/95 MAA
Bromomethane N.D. 10 ug/L (ppb 09/19/95 09/20/95 MAA
Chloroethane N.D. 10 ug/L (ppb 09/19/95 08/20/95 MAA
Ethanol N.D. 100 ug/L (ppb, 09/19/95 09/20/95 MAA
Trichlorofluoromethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Acrolein N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
Acetone N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
1,1-Dichloroethene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
lodomethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Carbon disulfide N.D. 1 ug/L (ppb 09/19/95 09/20/95 ‘MAA
Methylene chiloride N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Acrylonitrile N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
trans-1,2-Dichloroethene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Vinyl acetate N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
1,1-Dichioroethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
2-Butanone (MEK) N.D. 100 ug/L (ppb 09/19/95 08/20/95 MAA
Chloroform N.D. 1 ug/L (ppb 09/19/95 09/20/985 MAA
1,1,1-Trichloroethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Carbon tetrachloride N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Benzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,2-Dichioroethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Trichloroethene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,2-Dichloropropane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Bromodichioromethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Dibromomethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
2-Chloroethylvinylether N.D. 5 ug/L (ppb 09/19/95 08/20/95 MAA
4-Me1hY)|-2-pentanone (MIBK) N.D. 200 ug/L (ppb 09/19/95 09/20/95 MAA
cis-1,3-Dichloropropene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Toluene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Ethyl methacrylate N.D. 200 ug/L (ppb 09/19/95 09/20/95 MAA
trans-1,3-Dichloropropene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
2-Hexanone N.D. 200 ug/L (ppb 09/19/95 09/20/95 MAA
1.1,2-Trichloroethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 .| MAA
Tetrachloroethylene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Dibromochloromethane N.D. 1 ug/L. {ppb 09/19/95 09/20/95 MAA
Ethylene dibromide N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
Chlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Ethylbenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
m+p-Xylenes N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
o-Xylene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Styrene . N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
cis-1,4-Dichloro-2-butene N.D. 2 ug/L (ppb 09/19/95 09/20/95 MAA
Bromoform N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,1,2,2-Tetrachloroethane N.D. 5 ug/L (ppb 09/19/95 09/20/95 MAA
1,2,3-Trichloropropane N.D. 2 ug/L (ppb 09/19/95 09/20/95 MAA




E500289 CONT...

PAGES
ENVIRO-TEST CHEMICAL ANALYSIS REPORT
LAB ID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED RY J
E509289-02 OB-4 '
Sample Type:WATER
Collected:09/12/25 15:40
trans-1,4-Dichloro-2-butene N.D. 5 ug/L. (ppb) 09/19/95 09/20/95 MAA
1,3-Dichiorobenzene N.D. 1 ug/l. (ppb, 09/19/95 09/20/95 M
1.4-Dichlorobenzene N.D. 1 ug/L. (ppb 09/19/95 09/20/95 M
1,2-Dichlorobenzene N.D. 1 - ug/l, (ppb ‘ 09/19/95 09/20/95 M

N.D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE OF THE REPORT
NOT INCLUDING APPENDICES




ENVIRO-TEST QA/QC REPORT

PAH & Alkylated PAH's

Average Surrogate Recovery for E509289
Nitrobenzene d5
2-Fluorobiphenyl
p-Terphenyl d14
PANH & Alkylated PANH's

Average Surrogate Recovery for E509289

Quinoline d7
Phenolic Compounds in H20

Average Surrogate Recovery for E509289

2-Fluorophenol

Phenol d5

2,4,6-Tribromophenol
Volatile Organics (MS):H20

Average Surrogate Recovery for E509289

1,2-Dichloroethane d4
Toluene d8
4-Bromofluorobenzene

Relative percent difference is expressed as RPD.

Percent Recovery is expressed as %.
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Appendix A Test Methodologies

PAE & Alkvlated PAH's

Preparation Method: Liguid/liquid extraction with DCM, methylation

Instrument Method: GC/MSD analysis

Method Reference: Extraction Method: EPA 3540 (modified)

Analytical Method: EPA 8270 (modified)

Phenolic Compounds in H20

Preparation Method: Ligquid/liquid extraction with DCM, acetylation

Instrument Method: GC/MSD analysis

Extraction Method:
Analytical Method:

EPA 3510 (modified)
EPA 8270 (modified)

Method Reference:

PANH & Alkylated PANH's

Volatile Organics (MS) :H20

Preparation Method:
Instrument Method:

Method Reference:

Automated headspace
GC/MSD analysis

EPA 3810
EPA 8240

(modified)
{modified)

Extraction Method:
Apalytical Method:

THIS IS THE LAST PAGE OF THE METHODQLOGY APPENDIX.



CHEMEX Labs Alberté Inc.

Calgary : 2021 - 41st Avenus N.E., T2E 6P2. Telephone (403) 201-3077, FAX (403) 291-0468
Edmonton : 9331 - 48th Street, T68 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B-5

Sample Date & Time : 14-09-95 1540
Sampled By : DH

Sample Type : GRAB

Sample Received Date: September 18, 1995
Sample Station Code :

- SUNCOR INC. QIL SANDS GROUP
ATTENTION : JOHN GULLEY

SA-5709-A004

Chemex Worksheet Number :
: SUNC178-0501

Chemex Project Number
Sample Access

Sample Matrix

Report Date

95-03274-08-5

. WATER
: October 3. 1995

PARAMETER DESCRIPTION NAQUADAT  UNITS

RESULTS

DETECTION

CODE LIMIT
Calcium - (ICP) Dissolved 20111L mg/L 52.0 0.01
Magnesium - (ICP) Dissolved 12111L mg/L 14.0 0.01
Sodium - (ICP) Dissolved 11111L mg/L 190. 0.01
Potassium -(ICP) Dissolved 19111L mg/L 2.40 0.02
Chloride - Dissolved 17206L mg/L 10.2 0.5
Sulphate - Dissolved 16306L mg/L 5.0 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 573. 0.5
pH 10301L Units 7.44 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 698. 0.5
Total Hardness (as CaC03) 106020 mg/L 188. 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L 9.24 0.02
Fluoride 09105L mg/L 0.80 0.05
Specific Conductance _ 02041L umhos/Cm 1050. - 0.02
Turbidity 02074L NTU 4.0 0.1
Cyanide (Available) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L 0.003 0.001
Total Dissolved Solids . 00201L mg/L 623. 1.
Dissolved Organic Carbon 06104L mg/L 9.8 0.2
Nitrite plus Nitrate Nitrogen as N 07110L mg/L < 0.003 0.003
Total Phosphorus as P 15406L mg/L 0.047 0.003 -
Sulphur - (ICP) - Dissolved mg/L 2.8 0.2
Aluminum - Dissolved (ICP-AES) 13109L mg/L 0.01 0.01
Barium - Dissolved (ICP-AES) 56109L mg/L 0.17 0.01
Beryllium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L 0.64 0.01
Cadmium - Dissolved (ICP-AES) 48501L mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 24360L mg/L < 0.002 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L 0.001 0.001
Iron - Dissolved (ICP-AES) 26109L mg/L 0.12 0.01




CHEMEX Labs Alberta Inc.

Calgary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telsphone (403) 465-9877, FAX (403) 466-3332

Sample Description : 0B-5

Sample Date & Time : 14-09-95 1540
Sampled By : DH

Sample Type : GRAB

Sample Received Date: September 18, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY

SA-5709-A004

Chemex Worksheet Number :
- SUNC178-0501

Chemex Project Number
Sample Access

Sample Matrix

Report Date

95-03274-08-5

: WATER
. October 3, 1995

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION
CODE LIMIT
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L 0.053 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L. 0.365 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L 0.014 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L 0.1 0.1
Selenium - Dissolved (AA) 34105L mg/L < 0.0002 0.0002
Silver - Dissolved (ICP-AES) 474501 mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L 0.240 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L 0.004 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 233300 mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.009 0.001
Ion Balance Balance 1.02 0.01
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ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED Y

E509368-01 13-BA

Sample Type:WATER

Collected:09/14/95  16:45
trans-1,2-Dichloroethene N.D. 1 ug/L (ppb 09/19/85 09/20/95 MAA
Vinyl acetate N.D. 100 ug/L (ppb 09/19/95 09/20/95 MAA
1,1-Dichloroethane N.D. 1 ug/L {pp 09/19/85 09/20/95 MAA
2-Butanone (MEK) N.D. 100 ug/L (ppb 09/18/95 09/20/95 MAA
Chloroform N.D. 1 ug/l. {(ppb 09/19/95 09/20/95 MAA
1,1,1-Trichlorogthane N.D. 1 ug/L (ppb) - 09/19/95 09/20/95 MAA
Carbon tetrachloride N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
Benzene N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAA
1,2-Dichloroethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Trichloroethene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
1,2-Dichloropropane N.D. 1 ug/L {ppb 09/19/85 09/20/95 MAA
Bromodichloromethane . N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Dibromomethane N.D. 1 ug/L. Ppb 09/18/95 09/20/95 MAA
2-Chloroethylvinylether N.D. 5 ug/L (ppb 09/19/95 09/20/95 MAA
4-Methyl-2-pentanone (MIBK) N.D. 200 ug/L (ppb 09/19/85 09/20/95 MAA
cis-1,8-Dichloropropene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
Toluene N.D. 1 ug/L ppb 09/19/95 09/20/95 MAA
Ethyl methacrylate N.D. 200 ug/L (ppb 09/19/95 09/20/95 MAA
trans-1,3-Dichloropropene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
2-Hexanone N.D. 200 ug/L (ppb 09/19/95 09/20/95 MAA
1,1,2-Trichloroethane N.D. 1 ug/L (ppb, 09/19/95 09/20/95 MAA
Tetrachloroethylene N.D. 1 ug/L (ppb 09/19/85 08/20/95 MAA
Dibromochioromethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Ethylene dibromide N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Chlorobenzene N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAA
Ethylbenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
m+p-Xylenes N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
o-Xylene N.D. 1 ug/L (ppb, 09/19/95 09/20/95 MAA
Styrene N.D. 1 ug/L (ppb, 09/19/95 09/20/95 MAA
cis-1,4-Dichloro-2-butene N.D. 2 ug/L. (ppb 09/19/95 09/20/95 MAA
Bromoform N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,1,2,2-Tetrachloroethane N.D. 5 ug/L (ppb 09/19/95 09/20/95 MAA
1,2,3-Trichloropropane N.D. 2 ug/L {ppb 09/19/95 09/20/95 MAA
trans-1,4-Dichloro-2-butene N.D. 5 ug/L (ppb 09/19/95 09/20/95 MAA
1,3-Dichlorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,4-Dichlorobenzene N.D. 1 ug/L (ppb 09/18/95 08/20/95 MAA
1,2-Dichlorobenzene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA

E509368-02 OB-5

Sample Type:WATER

Collected:09/14/95  15:40

PAH & Alkylated PAH's

Naphthalene N.D. 0.02 ug/L. (ppb 09/25/95 10/02/95 MJL
Acenaphthylene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Acenaphthene N.D. 0.02 ug/L. (ppb 09/25/95 10/02/95 MJL
Fiuorene N.D. 0.02 ug/L {(ppb 09/25/95 10/02/95 MJL
Dibenzothiophene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Phenanthrene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Anthracene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Fluoranthene ND. | o002 ug/L ‘ppb 09/25/95 10/02/95 MJL
Pyrene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Benzo(a)anthracene/Chrysene N.D. 0.02 ug/L (ppb 09/25/85 10/02/95 MJL
Benzo(b&k)fluoranthene N.D. 0.02 ug/L (ppb 09/25/85 10/02/95 MJL
Benzo(a)pyrene N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Indeno(c,d-123)pyrene N.D. 0.02 ug/L (ppb 09/25/95 10/02/85 MJL
Dibenzo(a,h)anthracene N.D. 0.02 ug/L {ppb 09/25/95 10/02/95 MJL
Benzo(ghi)perylene N.D. 0.02 ug/L {ppb 09/25/95 10/02/95 MJL
Methyl naphthalene N.D. 0.02 ug/L {ppb 09/25/95 10/02/95 MJL
C2 sub'd naphthalene N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
C3 sub'd naphthalene N.D. 0.04 ug/L. {ppb, 09/25/95 10/02/95 MJL
C4 sub'd naphthalene 0.05 0.04 ug/L {ppb 09/25/95 10/02/95 MJL
Biphenyi N.D. 0.04 ug/L {ppb 09/25/95 10/02/95 MJL
Methyl biphenyl N.D. 0.04 ug/L {ppb 09/25/95 10/02/95 | MJL
C2 sub'd biphenyl N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
Methy! acenaphthene N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
Methy! fluorene N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
C2 sub'd fluorene N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
Methyl phenanthrene/anthracene N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
C2 sub'd phenanthrene/anth. N.D. 0.04 ug/L {ppb 09/25/95 10/02/95 MJL
C3 sub'd phenanthrene/anth, N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
C4 sub'd phenanthrene/anth, N.D. 0.04 ug/L {ppb 09/25/95 10/02/95 MJL
1-Methyl-7-isopropyiphenanth. N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
Methyl dibenzothiophene N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
C2 sub'd dibenzothiophene N.D. 0.04 ug/L (ppb, 09/25/95 10/02/95 MJL
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ENVIRO-TEST CHEMICAL ANALYSIS REPORT
LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED
E509368-02 OB-5
Sample Ty&e:WATER
Collected:09/14/95 15:40 :
C3 sub'd dibenzathiophene N.D, 0.04 ug/L {ppb 09/25/95 10/02/95 MJL.
C4 sub'd dibenzothiophene N.D. 0.04 ug/L. (ppb 09/25/95 10;%95 MJL
Methyl fluoranthene/pyrene N.D. 0.04 ug/L. {ppb 09/25/95 . 10/02/95 MJL
Methyl B(a)A/chrysene N.D. 0.04 ug/l. (ppb 09/25/95 : 10/02/95 MJL
C2 sub'd B(a)A/chrysene N.D. 0.04 ug/L (ppb 09/25/95 10/02/95 MJL
Methyl B(b. kF/BSa)P . N.D. 0.04 ug/l. (ppb, 09/25/95 10/02/95 MJL l
C2 sub'd B(b&k)F, B(n?P N.D. 0.04 ug/L. (ppb) 09/25/95 10/02/95 MJL
Phenolic Compounds in H20
Phenol N.D. 0.1 ug/L. ppb 09/25/95 10/05/95 MBN
. o-Cresol N.D. 0.1 ug/L {ppb. 09/25/95 10/05/95 MBM.
m-Cresol N.D. 0.1 ug/L. ppb 09/25/95 10/05/95 MBM
p-Cresol N.D. 0.1 ug/L. (ppb 09/25/95 10/05/95 MBM
2.4-Dimethylphenol N.D. 0.1 ug/L. {ppb 09/25/95 10/05/95 MBN
2-Nitrophenol N.D. 2 ug/L (ppb, 09/25/95 10/05/95 MBNV
4-Nitrophenol N.D. 20 ug/L (ppb 09/25/95 10/05/95 MBNM
2.4-Dinttrophenol N.D. 20 ug/L {ppb, 09/25/95 10/05/95 MBM
4.6—Dini1ro-2-meth¥’lphenol N.D. 20 ug/L (ppb 09/25/95 10/05/85 MBM
PANH & Alkylated PANH's
Quinoline N.D. 0.02 ug/l. (ppb 09/25/95 10/02/95 MJL
7-Methyl quinoline N.D. 0.02 ug/l. {ppb 09/25/95 10/02/95 MJL
C2 Alkyl subst'd quinolines N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
C3 Alkyl substd quinolines ND.| 002 ug/L {ppb 09/25/95 10/02/05 | MJL l
Acridine N.D. 0.02 ug/L. (ppb 09/25/95 10/02/95 MJL.
Methy! acridine N.D. 0.02 ug/L (ppb, 09/25/95 10/02/95 MJL
Phenanthridine N.D. 0.02 ug/L. {ppb 09/25/95 10/02/95 MJL
Carbazole N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
Methy! carbazoles N.D. 0.02 ug/L (ppb 09/25/95 10/02/95 MJL
C2 Alkyl subst'd carbazoles N.D. 0.02 ug/L. (ppb, 09/25/95 10/02/95 MJL
Volatile Organics (MS):H20
Dichlorodtluoromethane N.D. 1 ug/L. (ppb 09/22/95 09/22/95 MAA
Chloromethane N.D. 10 ug/L (ppb, 09/22/95 09/22/95 MAA
Vinyl chloride N.D. 20 ug/L (ppb 09/22/95 09/22/95 MAA
Bromomethane N.D. 10 ug/L. (ppb, 09/22/95 09/22/95 MAA
Chloroethane N.D. 10 ug/L (ppb 09/22/95 09/22/95 MAA
Ethanol . N.D. 100 ug/L (ppb 09/22/95 09/22/95 MAA
Trichlorofluoromethane N.D. 1 ug/L. (ppb 09/22/95 09/22/95 MAA
Acrolein N.D. 100 ug/L (ppb, 09/22/95 08/22/95 MAA
Acetone N.D. 100 ug/L. {ppb 09/22/95 09/22/95 MAA
1,1-Dichloroethene N.D. 1 ug/L (ppb 09/22/95 09/22/95 MAA
lodomethane N.D. i ug/L {ppb 09/22/95 09/22/95 MAA
Carbon disulfide N.D. 1 ug/L {ppb 09/22/95 09/22/95 MAA
Methylene chloride N.D. 1 ug/l. {ppb 09/22/95 09/22/95 MAA
Acrylonitrile N.D. 100 ug/L (ppb 09/22/95 09/22/95 MAA
trans-1,2-Dichloroethene N.D. 1 ug/L {ppb 09/22/95 09/22/95 MAA
Vinyl acetate N.D. 100 ug/L. (ppb 09/22/95 09/22/95 MAA
1,1-Dichloroethane N.D. 1 ug/L. (ppb 09/22/95 09/22/95 MAA
2-Butanone (MEK) N.D. 100 ug/L. {ppb 09/22/95 09/22/95 MAA
Chloroform N.D. i ug/L {ppb 09/22/95 09/22/95 MAA
1,1,1-Trichlorosthane N.D. 1 ug/L. {ppb 09/22/95 09/22/95 MAA
Carbon tetrachloride N.D. 1 ug/L (ppb 09/22/95 09/22/95 MAA
Benzene N.D. 1 ug/l. (ppb 09/22/95 09/22/95 MAA
1,2-Dichloroethane N.D. 1 ug/L {ppb 09/22/95 09/22/95 MAA
Trichlorosthene N.D. 1 ug/L (ppb 09/22/95 09/22/95 MAA
1,2-Dichloropropane N.D. 1 ug/L. {(ppb 09/22/95 09/22/95 MAA
Bromodichloromethane N.D. i ug/L (ppb 09/22/95 09/22/95 MAA
Dibromomethane N.D. i ug/L. {ppb 09/22/95 09/22/95 MAA
2-Chloroethylvinylether N.D. 5 ug/l. (ppb 09/22/95 09/22/95 MAA
4-Methyl-2-pentanone (MIBK) N.D. 200 ug/L. {ppb 09/22/95 09/22/95 MAA
cis-1,3-Dichloropropene N.D. 1 ug/L (ppb 09/22/95 09/22/95 MAA
Toluene N.D. 1 ug/L {ppb 09/22/95 09/22/95 MAA
Ethyl methacrylate N.D. 200 ug/l. {(ppb 09/22/95 09/22/95 MAA
trans-1,3-Dichloropropene N.D. 1 ug/L (ppb 09/22/95 09/22/95 MAA
2-Hexanone N.D. 200 ug/L {ppb 09/22/95 09/22/95 MAA
i.1.2-Trichloroethane N.D. 1 ug/L. {ppb 09/22/95 09/22/95 MAA
Tetrachloroethylens N.D. 1 ug/L (ppb 09/22/95 09/22/95 | MAA
Dibromochloromethane N.D. 1 ug/L. (ppb 09/22/95 09/22/95 MAA
Ethylena dibromide N.D. 1 ug/L (ppb 09/22/95 09/22/95 MAA |
Chlorobenzene N.D. i ug/L. {(ppb 09/22/95 09/22/95 MAA
Ethylbenzene N.D. i ug/L (ppb 03/22/95 09/22/95 MAA
m-+p-Xylenes N.D. i ug/L (ppb 09/22/95 09/22/95 MAA
o-Kylene N.D. 1 ug/L (ppb 09/22/95 09/22/95 MAA
Styrene ND. 1 ugh. (ppb 09/22/95 09/22/95 MAA |
cis-1,4-Dichloro-2-butene N.D. 2 ug/L. {ppb 09/22/95 09/22/95 MAA
Bromoiorm N.D. 1 ug/L. (pph 09/22/95 09/22/95 MAA
1,1,2,2-Tetrachloroethane N.D. & ug/L {ppb 09/22/95 09/22/95 MAA
1,2,3-Trichloropropane N.D, 2 ug/L {ppb 09/22/95 09/22/95 MAA
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LAB ID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED B8Y
E509368-02 OB-5
Sample Ty&a:WATER
Collected:09/14/95  15:40
trans-1,4-Dichloro-2-butene N.D 5 ug/L (ppb 09/22/95 09/22/95 MAA
1,3-Dichlorobenzene N.D 1 ug/L ggh 09/22/95 09/22/95 MAA
1.4-Dichlorobenzene N.D 1 ug/L. (ppb 09/22/95 .. 09/22/95 MAA
1,2-Dichlorobenzene N.D 1 ug/L (ppb 09/22/95 09/22/95 MAA
[E509368-03 2-1
Sample Type:WATER
Coliected:09/14/95  11:00
PAH & Alkylated PAH's
Naphthalene N.D. 0.02 09/25/95 10/02/95 MJL
Acenaphthylene N.D. 0.02 09/25/95 10/02/95 MJL
Acenaphthene 0.04 0.02 09/25/95 10/02/95 MJL
Fluorene 0.07 0.02 09/25/95 10/02/95 MJL
Dibenzothiophene N.D. 0.02 09/25/95 10/02/95 MJL
Phenanthrene 0.11 0.02 09/25/95 10/02/95 MJL
Anthracene N.D. 0.02 09/25/95 10/02/95 MJL
Fluoranthene N.D. 0.02 09/25/95 10/02/95 MJIL
rene N.D. 0.02 09/25/95 10/02/95 MJL
Benzo(a)anthracene/Chrysene N.D. 0.02 09/25/95 10/02/95 MJL
Benzo({b&k)flucranthene N.D. 0.02 09/25/95 10/02/95 MJL
Benzo a);yrene N.D. 0.02 09/25/95 10/02/85 MJL
Indeno(c,d-1 23)tgyrene N.D. 0.02 09/25/95 10/02/95 MJL
Dibenzo(a,h)anthracene N.D. 0.02 09/25/95 10/02/95 MJL
Benzo(g i)ﬁerylene N.D. 0.02 09/25/95 10/02/95 MJL
Methy! naphthalene N.D. 0.02 09/25/95 10/02/95 MJL
C2 sub'd naphthalene N.D. 0.04 09/25/95 10/02/95 MJL
C3 sub'd naphthalene 0.31 0.04 09/25/95 10/02/95 MJL
C4 sub'd naphthalene 0.19 0.04 09/25/95 10/02/95 MJL
Biphengl N.D. 0.04 09/25/95 10/02/95 MJL
Methy! biphenyl N.D. 0.04 09/25/95 10/02/95 MJL
C2 sub'd biphenyl N.D. 0.04 09/25/95 10/02/95 MJL
Methyl acenaphthene N.D. 0.04 09/25/95 10/02/95 MJL
Methyl fluorene 0.08 0.04 09/25/95 10/02/95 MJL
C2 sub'd fluorene 0.09 0.04 09/25/95 10/02/95 MJL
Methy! Phenanthrene/anthracene 0.22 0.04 09/25/95 10/02/95 MJL
C2 sub'd phenanthrene/anth. 0.15 0.04 09/25/95 10/02/95 MJL
C3 sub'd phenanthrene/anth. 0.11 0.04 09/25/95 10/02/95 MJL
C4 sub'd phenanthrene/anth, 0.04 0.04 09/25/95 10/02/95 MJL
1-Methyl-7-isopropylphenanth, N.D. 0.04 09/25/95 10/02/95 MJL
Methyl dibenzothiophene 0.12 0.04 09/25/95 10/02/95 MJL
C2 sub'd dibenzothiophene 0.15 0.04 09/25/95 10/02/95 MJL
C3 sub'd dibenzothiophene 0.19 0.04 08/25/95 10/02/95 MJL
C4 sub'd dibenzothiophene N.D. 0.04 09/25/95 10/02/95 ‘MJL
Methy| fluoranthene/pyrene N.D. 0.04 09/25/95 10/02/95 MJL
Methy| B(a)A/chrysene N.D. 0.04 09/25/95 "10/02/95 MJL
C2 sub'd B(a)A/chrysene N.D. 0.04 09/25/95 10/02/95 MJL
Methyl B(b&k F/B}a)P N.D. 0.04 09/25/95 10/02/95 MJL
C2 sub'd B(b&k)F, B(uzP N.D. 0.04 09/25/95 10/02/95 MJL
Phenolic Compounds in H20
Phenol N.D. 0.1 09/25/95 10/05/95 MBM
o-Cresol 0.1 0.1 09/25/95 10/05/95 MBM
m-Cresol N.D. 0.1 09/25/95 10/05/95 MBM
p-Cresol 0.3 0.1 09/25/95 10/05/95 MBM
2.4-Dimethylphenol 0.1 0.1 09/25/95 10/05/95 MBM
2-Nitrophenol N.D. 2 09/25/95 10/05/95 MBM
4-Nitrophenol N.D. 20 09/25/95 10/05/95 MBM
2,4-Dinitrophenol N.D. 20 09/25/95 10/05/95 MBM
4.6—Dinitro-2-meth¥’lphenol N.D. 20 09/25/95 10/05/95 MBM
PANH & Alkylated PANH's
Quinoline N.D. 0.02 09/25/95 10/02/95 MJL
7-Methyl quinoline N.D. 0.02 09/25/95 10/02/95 MJL
C2 Alkyl substd quinolines N.D. 0.02 09/25/95 10/02/95 MJL
C3 Alkyl subst'd quinolines N.D. 0.02 09/25/95 10/02/95 MJL
Acridine N.D. 0.02 09/25/95 10/02/95 MJL
Methy! acridine N.D. 0.02 09/25/95 10/02/95 MJL
Phenanthridine N.D. 0.02 09/25/95 10/02/95 MJL
Carbazole N.D. 0.02 09/25/95 10/02/95 MJL
Meth?/l carbazoles N.D. 0.02 09/25/95 10/02/95 MJL
C2 Alkyl subst'd carbazoles N.D. 0.02 09/25/95 10/02/95 MJL
Volatiie Orﬁanlcs {MS):H20
Dichloroditiuoromethane N.D. 1 09/19/95 09/20/95 MAA
Chloromethane N.D. 10 09/19/95 09/20/95 MAA
Viny! chloride N.D. 20 09/19/95 09/20/95 MAA
Bromomethane N.D. 10 09/19/95 09/20/95 MAA




SUNCOR INC. OIL SANDS GROUP

CHEMEX Labs Alberta Inc. ATTENTION © JOHN GULLEY

Calgary : 2021 - 415t Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 8331 - 48th Street, TEB 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : RO-1

Sample Date & Time : 15-09-95 1510 Chemex Worksheet Number : 95-03258-R0-1

Sampled By : Chemex Project Number  : SUNC178-0501

Sample Type : GRAB Sample Access :

Sample Received Date: September 16, 1995 Sample Matrix : WATER

Sample Station Code : Report Date : October 2. 1995
PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS DETECTION

CODE LIMIT

Calcium - (ICP) Dissolved 20111L mg/L 0.07 0.01
Magnesium - (ICP) Dissolved 12111L mg/L < 0.01 0.01
Sodium - (ICP) Dissolved 111110 mg/L 0.27 0.01
Potassium -(ICP) Dissolved 19111L mg/L < 0.02 0.02
Chloride - Dissolved 17206L mg/L 4.4 0.5
Sulphate - Dissolved 16306L mg/L < 0.5 0.5
PP Alkalinity (as CaC03) 10151L mg/L < 0.1 0.1
Total Alkalinity (as CaC03) 10111L mg/L 2.7 0.5
pH 10301L Units 5.56 0.01
Carbonate 06301L mg/L < 0.5 0.5
Bicarbonate 06201L mg/L 3.3 0.5
Total Hardness (as CaC03) 10602L mg/L < 0.5 0.5
Hydroxide 08501L mg/L < 0.5 0.5
Silicon - Dissolved (ICP) mg/L < 0.02 0.02
Fluoride 09105L mg/L < 0.05 0.05
Specific Conductance 02041L umhos/Cm 12.3 0.02
Turbidity 02074L NTU. 0.2 0.1
Cyanide (Avaw]abTe) 06608L mg/L 0.001 0.001
Phenols 06537L mg/L < 0.001 0.001
Total Dissolved Solids 00201L mg/L /. 1.
Dissolved Organic Carbon 06104L mg/L 0.5 0.2
Nitrite plus Nitrate Nitrogen as N (07110L mg/L < 0.003 0.003
Total Phosphorus as P 15406L mg/L 0.003 0.003
Sulphur - (ICP) - Dissolved mg/L < 0.2 0.2
Aluminum - Dissolved (ICP-AES) 13109 mg/L < 0.01 0.01
Arsenic - Dissolved (AA) 33109L mg/L < 0.0002 0.0002
Barium - Dissolved (ICP-AES) 56109L mg/L 0.01 0.01
Beryltium - Dissolved (ICP-AES) 04103L mg/L < 0.001 0.001
Boron - Dissolved (ICP-AES) 05111L mg/L < 0.01 0.01
Cadmium - Dissolved (ICP-AES) 485011 mg/L < 0.003 0.003
Chromium - Dissolved (ICP-AES) 243601 mg/L < 0.002 0.002
Cobalt - Dissolved (ICP-AES) 27360L mg/L < 0.003 0.003
Copper - Dissolved (ICP-AES) 29109L mg/L < 0.001 0.001




CHEMEX Labs Alberta Inc.

Caigary : 2021 - 41st Avenue N.E., T2E 6P2. Telephone (403) 291-3077, FAX (403) 291-9468
Edmonton : 9331 - 48th Street, T6B 2R4, Telephone (403) 465-9877, FAX (403) 466-3332

Sample Description : RD-1

Sample Date & Time : 15-09-95 1510
Samplied By :

Sample Type : GRAB

Sample Received Date: September 16, 1995
Sample Station Code :

SUNCOR INC. OIL SANDS GROUP
ATTENTION : JOHN GULLEY
SA-5709-A005

Chemex Worksheet Number : 95-03258-RO-1
Chemex Project Number . SUNC178-0501
Sample Access :
Sample Matrix . WATER

Report Date . October 2, 1995

DETECTION

PARAMETER DESCRIPTION NAQUADAT UNITS RESULTS

CODE LIMIT
Iron - Dissolved (ICP-AES) 26109L mg/L < 0.01 0.01
Lead - Dissolved (ICP-AES) 82111L mg/L < 0.02 0.02
Lithium - Dissolved (ICP-AES) 03109L mg/L < 0.001 0.001
Manganese - Dissolved (ICP-AES) 25109L mg/L < 0.001 0.001
Mercury - Dissolved (CVAA) 80101L ug/L < 0.05 0.05
Molybdenum - Dissolved (ICP-AES) 42330L mg/L < 0.003 0.003
Nickel - Dissolved (ICP-AES) 28350L mg/L < 0.005 0.005
Phosphorus - Dissolved (ICP-AES) 15450L mg/L < 0.1 0.1
Silver - Dissolved (ICP-AES) 47450L mg/L < 0.002 0.002
Strontium - Dissolved (ICP-AES) 38111L mg/L < 0.002 0.002
Titanium - Dissolved (ICP-AES) 22111D mg/L < 0.003 0.003
Uranium - Dissolved (ICP-AES) mg/L < 0.5 0.5
Vanadium - Dissolved (ICP-AES) 23330D mg/L < 0.002 0.002
Zinc - Dissolved (ICP-AES) 30501D mg/L 0.016 0.001




E509363 CONT...
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ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED

ES509363-01 6-BA

Sample Ty&e:WATER

Collected:09/15/95  14:00
trans-1,2-Dichloroethene N.D. 1 ug/L {ppb! 09/18/95 © 09/20/95 MAZ
Vinyl acetate N.D. 100 u% pgh ’ 09/19/95 . 09/28/(95 MAS
1,1-Dichloroethane N.D. 1 ug/L. (ppb’ 09/19/95 09/20/85 MAS
2-Butanone (MEK) N.D. 100 ug/L {ppb. 09/19/95 09/20/95 MAA ¢
Chloroform N.D. 1 ug/L. {(ppb 09/198/95 09/20/95 MAA
1,1,1-Trichloroethane N.D. 1 U ppb 09/19/95 09/20/95 MAA
Carbon tetrachloride N.D. 1 ug/L (ppb 09/19/95 09/20/85 MAA
Benzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1.2-Dichloroethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Trichloroethene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
1,2-Dichloropropane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Bromodichloromethane N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAA
Dibromomethane N.D. i ug/L (ppb 09/19/95 09/20/95 MAA
2-Chloroethylvinylether N.D. 5 ug/L {ppb 09/19/95 09/20/95 MAA
4-Methyl-2-pentancne (MIBK) N.D. 200 ug/L (ppb 09/19/95 09/20/95 MAA
cis-1,8-Dichloropropene N.D. 1 ug/L. (ppb 09/19/95 09/20/95 MAA
Toluene N.D. 1 ug/L. (ppb) 09/19/95 09/20/95 MAA
Ethyl methacrylate N.D. 200 ug/L (ppb 09/19/95 09/20/95 MAA
trans-1,3-Dichloropropene N.D. 1 ug/L (opb 09/19/95 09/20/95 MAA
2-Hexanone N.D. 200 ug/L (ppb 09/19/95 09/20/95 MAA
1,1,2-Trichloroethane ND. 1 ug/L (ppb 09/19/95 09/20/95 MAAI
Tetrachloroethylene N.D. i ug/L (ppb 09/19/95 09/20/95 MAA
Dibromochioromethane N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA:
Ethylene dibromide N.D, 1 ug/l. {ppb 09/19/95 09/20/95 MAA
Chiorobenzene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Ethylbenzene N.D. i ug/L. (ppb 09/19/95 09/20/95 MAA
m+p-Xylenes N.D. 1 ug/l. (ppb 09/19/95 09/20/95 MAA |
o-Xylene N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
Styrene N.D. 1 ug/L (ppb 09/19/95 08/20/95 MAA
cis-1,4-Dichloro-2-butene N.D. 2 ug/L. (ppb 09/19/95 09/20/85 MAA
Bromoform N.D. 1 ug/L (ppb 09/19/95 09/20/95 MAA
1,1,2,2-Tetrachloroethane N.D. 5 ug/L {ppb 09/19/95 09/20/95 MAA
1,2,3-Trichloropropane N.D. 2 ug/L (ppb, 09/19/95 09/20/95 MAA
trans-1,4-Dichloro-2-butene N.D. 5 ug/L (ppb 09/19/95 09/20/95 MAA
1,3-Dichlorobenzene N.D. 1 ug/l. (ppb 09/19/95 09/20/95 MAA.
1,4-Dichlorobenzene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MAA
1,2-Dichlorobenzene N.D. 1

ug/l. {ppb 09/19/95 09/20/95 MAA |

E509363-02 RO-1
Sample Type:WATER
Collected:09/15/95  15:10

PAH & Alkylated PAH's
Naphthaiene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Acenaphthylene N.D. 0.02 ug/l. {ppb 09/22/95 10/02/95 ML
Acenaphthene N.D. 0.02 ug/L {ppb 09/22/95 10/02/95 MJL
Fluorene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Dibenzothiophene N.D. 0.02 ug/L. {ppb 09/22/95 10/02/95 MJL.
Phenanthrene N.D. 0.02 ug/L. {ppb 09/22/95 10/02/95 MdJL.
Arthracene N.D. 0.02 ug/L. {ppb 09/22/95 10/02/95 MJL
Fluoranthene N.D. 0.02 ug/L. {ppb 09/22/95 10/02/95 MJL
Pyrene N.D. 0.02 ug/l. (ppb 09/22/95 10/02/95 ML
Benzo(a)anthracene/Chrysene N.D. 0.02 ug/L (ppb 09/22/95 10/02/95 MJL
Benzo(b&k)fluoranthene N.D. 0.02 ug/l. (ppb 00/22/95 10/02/95 MJL
Benzo(a)pyrene N.D. 0.02 ug/L {ppb 09/22/95 10/02/85 MJL
Indeno(c.d)-'123) yrene N.D. 0.02 ug/L. (ppb 09/22/95 10/02/95 MJL.
DibanzoLa,h)antﬁracene N.D. 0.02 ug/L. (ppb 09/22/95 10/02/85 MJL
Benzo(g Oﬁfhwlena N.D. 0.02 ug/L. (ppb 09/22/95 10/02/95 ML
Methyl naphthalene N.D. 0.02 ug/l. {ppb 09/22/95 10/02/95 ML
C2 sub'd naphthalene N.D. 0.04 ug/L. {(ppb 09/22/95 10/02/95 MJL
C3 sub'd naphthalene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL.
C4 sub'd naphthalene N.D. 0.04 ug/L. (ppb 09/22/95 10/02/95 MJL.
Biphenyl N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL.
Methyl biphenyl N.D. 0.04 ug/l. (ppb 0B/22/95 10/02/95 -1 MJL
G2 sub'd biphenyl N.D. 0.04 ug/L. {ppb 09/22/95 10/02/95 MJL
Methyl acenaphthene N.D. 0.04 ug/l. {ppb 09/22/95 10/02/95 MJL
Methyl fluorene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL
C2 sub'd fluorene N.D. 0.04 ug/l. (ppb 08/22/95 10/02/95 MJL.
Methyl phenanthrene/anthracene N.D. 0,04 ug/L (ppb 09/22/95 10/02/95 MJL
C2 sub'd phenanthrene/anth. N.D. 0.04 ug/L. {ppb 09/22/95 10/02/95 MJL
C3 sub'd phenanthrene/anth. N.D. 004 ug/l {ppb 08/22/9% 10/02/95 MJL.
<4 sub'd phenanthrene/anth, N.D. 0.04 ug/l. {ppb 09/22/95 10/02/95 MJL
1-Methyl-7-isopropyiphenanth. N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL.
Methyl dibenzathiophene N.D. 0.04 ug/L. (ppb, 09/22/95 10/02/95 ML
C2 sub'd dibenzothiophene N.D. 0.04 ug/L (ppb 09/22/95 10/02/95 MJL..




ENVIRO-TEST CHEMICAL ANALYSIS REPORT
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TEST DESCRIPTION EXTRACTED ANALYZED BY
E509363-02 RO-1 )
Sample Type:WATER
Collected:09/15/95
C3 sub'd dibenzothiophene N.D. 0.04 09/22/95 10/02/95 MJL
C4 sub'd dibenzothiophene N.D. 0.04 09/22/95 10;8%//95 MJL
Methyl fiuoranthene/pyrene N.D. 0.04 09/22/95 10/02/95 MJL
Methyl B(a)A/chryseneé N.D. 0.04 09/22/95 10/02/95 MJL
C2 sub'd B(a)A/chrysene N.D. 0.04 09/22/95 10/02/95 MJL
Methy! B(b&k F/B}a)P N.D. 0.04 09/22/95 10/02/95 MJL
C2 sub'd B(b&k)F, B(a)P N.D. 0.04 09/22/95 10/02/95 MJL
Phenolic Compounds in H20
Phenol N.D. 0.1 09/22/95 10/02/95 MBM
o-Cresol N.D. 0.1 09/22/95 10/02/95 MBM
m-Cresol N.D. 0.1 09/22/95 10/02/95 MBM
p-Cresol N.D. 0.1 09/22/95 10/02/95 MBM
2,4-Dimethylphenol N.D. 0.1 09/22/95 10/02/95 MBM
2-Nitrophenol N.D. 0.2 09/22/95 10/02/95 MBM
4-Nitrophenol N.D. 2 09/22/95 10/02/95 MBM
2,4-Dinitrophenol N.D. 2 09/22/95 10/02/95 MBM
4,6-Dinitro-2-methylphenol N.D. 2 09/22/95 10/02/95 MBM
PANH & Alkylated PANH's :
Quinoline . N.D. 0.02 09/22/95 10/02/95 mjl
7-Methy! quinoline N.D. 0.02 09/22/95 10/02/95 mji
C2 Alkyl subst'd quinolines 0.03 0.02 09/22/95 10/02/95 mjl
C3 Alkyl subst'd quinolines N.D. 0.02 09/22/95 10/02/95 mji
Acridine N.D. 0.02 09/22/95 10/02/95 mji
Methyl acridine N.D. 0.02 09/22/95 10/02/95 myl
Phenanthridine N.D. 0.02 09/22/95 10/02/95 mjl
Carbazole N.D. 0.02 09/22/95 10/02/95 mjl
Methrl carbazoles N.D. 0.02 09/22/95 10/02/95 myl
C2 Alkyl substd carbazoles N.D. 0.02 09/22/95 10/02/95 mjl
Volatile Organics (MS):H20
Dichloroditiuoromethane N.D. 09/19/95 09/20/95 MAA
Chiloromethane N.D. 09/19/95 09/20/95 MAA
Vinyl chloride N.D. 09/19/95 09/20/95 MAA
Bromomethane N.D. 09/19/95 09/20/95 MAA
Chloroethane N.D. 09/19/95 09/20/95 MAA
Ethanol N.D. 09/19/95 09/20/95 MAA
Trichlorofluoromethane N.D. 09/19/95 09/20/95 MAA
Acrolein N.D. 09/19/95 09/20/95 MAA
Acetone N.D. 09/18/95 09/20/95 MAA
1,1-Dichloroethene N.D. 09/19/95 09/20/95 MAA
lodomethane N.D. 09/19/95 09/20/95 MAA
Carbon disuffide N.D. . 09/19/95 09/20/95 MAA
Methylene chloride N.D. 09/19/95 09/20/95 MAA
Acrylonitrile N.D. 09/19/95 09/20/95 MAA
trans-1,2-Dichloroethene N.D. 1 09/19/95 09/20/95 MAA
Vinyl acetate N.D. 00 09/19/95 09/20/95 MAA
1,1-Dichloroethane N.D. 1 09/19/95 09/20/95 MAA
2-Butanone (MEK) N.D. 00 09/19/95 09/20/95 MAA
Chiorotorm 14 1 09/19/95 09/20/95 MAA
1,1,1-Trichloroethane N.D. 1 09/19/95 09/20/95 MAA
Carbon tetrachioride N.D. 1 09/19/95 09/20/95 MAA
Benzene 1 1 09/19/95 09/20/95 MAA
1,2-Dichloroethane N.D. 1 09/19/95 09/20/95 MAA
Trichloroethene N.D. 1 09/19/95 09/20/95 MAA
1,2-Dichioropropane N.D. 1 09/19/95 09/20/95 MAA
Bromodichloromethane N.D. 1 09/19/95 09/20/95 MAA
Dibromomethane N.D. 1 09/19/95 09/20/95 MAA
2-Chioroethylvinylether N.D. 5 08/19/95 09/20/95 MAA
4-Methyl-2-pentanone (MIBK) N.D. 200 09/19/95 09/20/95 MAA
cis-1,3-Dichloropropene N.D. 1 09/19/95 09/20/95 MAA
Toluene N.D. 1 09/19/95 08/20/95 MAA
Ethyl methacrylate N.D. 200 09/19/95 09/20/95 MAA
trans-1,3-Dichloropropene N.D. 1 09/19/95 09/20/95 MAA
2-Hexanone N.D. 200 09/19/95 09/20/95 MAA
1,1,2-Trichioroethane N.D. 1 09/19/95 09/20/95 MAA
Tetrachloroethylene N.D. 1 09/19/95 08/20/95 MAA
Dibromochloromethane N.D. 1 09/19/95 09/20/95 MAA
Ethylene dibromide N.D. 1 09/19/95 09/20/95 MAA
Chlorobenzene N.D. 1 09/19/35 09/20/95 MAA
Ethylbenzene N.D. 1 09/19/85 09/20/95 MAA
m-+p-Xylenes N.D. 1 09/19/95 09/20/95 MAA
o-Xylene N.D. 1 09/19/95 09/20/95 MAA
Styrene . N.D. 1 09/19/95 09/20/95 MAA
cis-1,4-Dichloro-2-butene N.D. 2 09/19/95 09/20/95 MAA
Bromoform N.D. 1 09/19/95 09/20/95 MAA
1,1,2,2-Tetrachloroethane N.D. 5 09/19/95 09/20/95 MAA
1,2,3-Trichloropropane N.D. 2 09/19/95 09/20/95 MAA
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ENVIRO-TEST CHEMICAL ANALYSIS REPORT

LABID SAMPLE ID TEST DESCRIPTION RESULT D.L. UNITS EXTRACTED ANALYZED BY
E509363-02 RO-1 ' :
Sample Type:WATER
Collected:09/15/95  15:10
trans-1,4-Dichloro-2-butene N.D. 5 ug/L (ppb) 09/19/95 09/20/95 MAR
1,3-Dichlorobenzene N.D. 1 ug/L {ppb 09/19/95 09/20/95 MA
1,4-Dichlorobenzene N.D. 1 ug/L. (ppb) 09/19/95 09/20/95 MA
1,2-Dichlorobenzene N.D. 1 ug/L. {(ppb) - 09/19/95 09/20/95 MA~

N.D. - NOT DETECTED, LESS THAN THE DETECTION LIMIT

THIS IS THE FINAL PAGE OF THE REPORT
NOT INCLUDING APPENDICES




ENVIRO-TEST QA/QC REPORT

PAH & Alkylated PAH's
Average Surrogate Recovery for E509363

Nitrobenzene d5

2-Fluorobiphenyl

p-Terphenyl d14
PANH & Alkylated PANH's

Average Surrogate Recovery for E509363

Quinoline d7
Phenolic Compounds in H20

Average Surrogate Recovery for E509363

2-Fluorophenol

Phenol d5

2,4,6-Tribromophenol
Volatile Organics (MS):H20

Average Surrogate Recovery for E509363

1,2-Dichloroethane d4
Toluene d8
4-Bromofluorobenzene

Relative percent difference is expressed as RPD.

Percent Recove@/ is expressed as %.
THIS IS THE LAST PAGE OF THE QAQC REPORT
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Appendix A Test Methodolodies

PAH & Alkylated PAH'sg

Preparation Method: Liguid/liquid extraction with DCM, methylation
Instrument Method: GC/MSD analysis
Method Reference: Extraction Method: EPA 3540 (modified)

Analytical Method: EPA 8270 (modified)

Phenolic Compounds in H20

Preparation Method: Liguid/liquid extraction with DCM, acetylation
Instrument Method: GC/MSD analysis
Method Reference: Extraction Method: EPA 3510 (modified)

Analytical Method: EPA 8270 (modified)

PANH & Alkylated PANH's

Volatile Organics (MS) :H20

Preparation Method: Automated headspace
Instrument Method: GC/MSD analysis
Method Reference: Extraction Method: EPA 3810 (modified)

Analytical Method: EPA 8240 (modified)

THIS IS THE LAST PAGE OF THE METHODOLOGY APPENDIX.
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SuncorNewMineDev - KLOHN-CRIPPEN

Ny @o02/006
MUNIR JIVRAJ SUNCOR GROUNDWATER STUDY May - Oct '95
Sample Sample Project| Analysie MTOX @ 16 MIN
Date | SUNCORID | EIAID |Name| Date |cOND.|eres | M) | 1080 | ica0 | 1c30 | tcz0 | MaPHmienc
950628 1-BA N/A GW_| 9850708 | 21500 | 7.18 100 | 100 | 100 | 100 22
950912 1-BA WA GW_[ 950818 | 26700 | 7.41 100 | 100 | 100 | 100 21
850705 13-BA N/A | GW | 950712 | 12280 | 6.71 100 | 100 | 100 | 100 13
950914 13-BA N/A GW | 650918 | 14030 | 7.06 100 | 100 | 100 | 100 12
950705 | 13-BA-D1 N/A GW | 950712 1 12010| 6686 | | 100 | 100 | 100 | 100 12
950829 2L N/A GW | 950706 | 7770 | 7.68 100 [ 100 | 100 | 59 47
950914 2-L N/A GW | 950918 | 8150 | 7.55 100 | 100 | 100 | 49 57
950912 2-L-D1 N/A GW | 950918 | 7620 | 7.55 100 | 100 | 100 | 75 52
950704 3-BA N/A GW | 950706 | 14210 | 6.17 | 7 | 100 | 100 | 100 | 100 31
850913 3-BA N/A GW [ 950018 | 14100 | 7.28 100 | 100 [ 100 | 71 29
950710 6-BA N/A GW | 950712 | 38400 | 6.51 100 | 100 | 100 | 100 8
950815 8-BA NIA GW_| 850818 | 43500 | 6.96 100 [ 100 | 100 | 100 9
950628 8-BA N/A GW | 950706 | 3820 | 8.03 100 | 100 [ 100 | 80" 31
950913 8-BA N/A GW | 950918 | 4710 | 75 100 | 100 [ 81 | 34 36
950710 BRDG-4 N/A GW_| 650712 | 487 | 8.48 100 | 100 | 100 [ 100 2
050913 BRDG-4 N/A GW | 950018 | 181 | 7.55 100 | 100 | 100 | 100 1
050602 DUP1 N/A GW | 950608 | 3850 | 6.85 100 | 100 | 100 | 100 5
950602 DUP2 N/A GW | 950606 | 3850 | ©.81 100 | 100 | 100 [ 100 4
950607 DW-1 N/A GW | 850808 [ 6 7.33 100 | 100 | 100 | 100 <1
850607 DW-2 N/A GW | 950809 | 6 7.11 100 | 100 | 100 | 100 <1
950607 DW-3 N/A GW | 950609 | 6 6.54 100 | 100 | 100 | 100 <1
950524 | EXPT-BLANK N/A GW | 950524 | S 6.69 100 | 100 | 100 | 100 <1
950717 | EXPT-BLANK N/A GW | 950717 8 6.93 100 | 100 | 100 | 100 <1
950815 | EXPT-BLANK N/A | GW | 950815 7 6.97 100 | 100 | 100 | 100 <1
950913 | EXPT-BLANK N/A GW | 950913 | 10 | 6.98 100 | 100 | 100 | 100 <1
850026 | EXPT-BLANK N/A GW | 850926 | 8 5.68 100 | 100 | 100 | 100 <1
951023 | EXPT-BLANK N/A GW | 951023 | 12 | 7.12 100 | 100 | 100 | 100 <1
950526 ME- | N/A GW | 950528 | 367 | 6.83 20 | 15 | 11 8* <1*
950703 OB-1 N/A GW | 850706 | 515 | 7.81 100 | 100 | 100 | 100 <4
950912 OB-1 NIA GW | 850918 | 450 | 7.71 100 | 100 | 100 | 100 5
9506289 OB-2 N/A GW | 950708 | 938 | 8.07 100 | 100 | -100 | 100 6
950013 oBZ2 | NA GW | 950018 | 841 | 8.05 700 | 100 | 100 | 100 5
950704 OB-3 N/A GW | 950708 ? 583 |7.02| 100 | 100 | 100 | 100 <3
950912 OB-3 N/A GW | 950018 | 4260 | 595 |6.72] 100 | 100 { 100 | 100 4
950703 OB-4 N/A GW | 850706 | 69 | 7.18 100 | 100 | 100 [ 100 <3
950912 OB-4 N/A GW | 950018 | 47 | 6.34 |7.15] 100 | 100 | 100 | 100 4
950705 OB-5 N/A GW | 950712 [ 855 | 7.16 100 | 100 | 100 | 100 6
950914 OB-5 N/A GW | 950018 | 968 | 7.48 100 | 100 [ 100 { 100 7
950518 | OWB84-PP1 N/A GW | 950523 | 3100 | 8.48 100 | 100 | 100 | 100 14
950518 MANNIX RG 003 | GW | 950523 | 218 | 7.83 100 | 100 | 100 | 100 <1
950523 | ENVB9-1A | RGQO05 | GW | 950525 | 16860 | 6.83 100 | 100 | 100 | 100 11
950618 | ENVBS1A | RG 005 | GW | ©50826 | 18030 | 8.08 700 | 400 | 100 | 100 18
950523 | ENV89-1B RG 006 | GW | 950525 | 4810 | 7.08 100 | 100 | 100 | 100 5
950825 | ENVB9-1B RG 006 | GW | 951008 | 5280 | 8.13 100 | 100 | 100 | 100 8
950523 | ENVBS-1BD1 | RG006 | GW | 950525 | 4640 | 7.11 100 | 100 | 100 | 100 7
950925 | ENVB9-1B |RG 008-D1] GW | 951006 | 5380 | 7.56 100 | 100 | 100 | 100 8
950523 | ENV88-1C RG 007 | GW | 950525 | 1385 | 6.95 100 | 100 | 100 | 100 25
950920 | ENV88-1C RG 007 | GW | 950822 | 1437 | 7.38 100 [ 100 j 100 | 100 31

C. Fordham/ J. Gullay
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C. Fordham/ J. Gulley

127187 .
. 95 12:40 2403 791 8362 SuncorNewl{
neDeVN'\*-b-l* KLOHN-CRIPPEN [z] 003/01(
MUNIR JIVRAJ SUNCOR GROUNDWATER STUDY ) May - Oct ‘g5
Sample Sample Project| Analysis MTOX @ 15 MIN 7
Date SUNC ] PHAS | pH NAPHTHEN
NCORID | EIAID | Name| Date |COND REC. |ADJ.| G50 | 1C40 | IC30 | (C20 |0 olny
950523 | ENVES-10 | RG008 | GW | 950525 | 1353 | 6.85 100 | 100 | 71 [ 32° 31
950919 | ENVES-1iD | RG008 | GW | 950926 | 1352 | 7.83 100 | 100 | 100 | 100 33
950525 | ENVBS-2A | RGO08 | GW | 950528 | 1162 | 6.64 100 | 100 { 100 | 100 3
050920 | ENVBS-2A | RG 009 | GW | eboe22 | 1181 | 7.29 100 | 100 | 100 | 100 5
| 950525 | ENV8S-2B RGO010 | GW | 050529 | 1338 | €.43 100 | 100 | 100 | 100 20
850920 | ENV89-2B RGO010 | GW | 950922 | 1510 | 7.18 100 | 90 | 44 | 22* 34
950530 | ENV89-3A | RGO11 | GW | 950802 | 1580 | 7.13 100 ! 100 |. 100 | 100 10
951002 | ENV89-3A RGO11 | GW | 951006 | 1564 | 7.73 100 | 100 | 100 { 100 13
950530 | ENV89-3AD1 | RG 011 | GW | 950802 | 1510 | 7.07 100 | 100 | 100 | 100 10 |
951002 | ENVBS-3A |RG011-D1] GW | 951008 | 1536 | 7.83 400 | 100 | 100 | 100 12 |
950601 | ENV89-3B RGO12 | GW | 850802 | 1369 | 7.19 100 | 100 | 100 [ 100 20
951002 | ENVB839.3B RGO012 | GW | 951008 | 1359 | 7.84 100 | 100 | 100 | 100 19
950525 | ENVBg-4A | RGO013 | cw | o50528 | 2810 | 635 { 7 | 100 | 100 | 100 [ 100 8 |
950921 | ENVBg-4A | RGO013 | GW | 9850026 | 2340 7 100 | 100 | 100 | 100 7
950525 | ENV83-4B RGO14 | GW | 950528 | 1562 | 6.54 100 | 100 | 100 | 49 43
950921 | ENV89-4B | RGO014 | GW | 950922 | 1708 | 7.05 100 | 91 44 | 21° 0 )
950529 | ENV9i-1A | RGO015 | GW | 950602 | 1912 | 6.85 100 | 400 | 100 | 100 4
850926 | ENVE1-1A | RG015 | 6w | 851008 | 2070 | 7.34 100 | 100 | 100 { 100 3 ]
950529 | ENV91-1B RG016 | GW | 850802 | 1850 | 8.69 100 | 100 | 100 | 100 31 ]
950826 | ENV91-18 RGO016 | GW | 951006 | 2050 | 7.34 100 | 100 | 100 | 100 34
950531 ENV91-2B RGO19 | GW | 850802 | 9990 | 6.67 100 | 100 | 100 | 00 12
950926 | ENVB1-2B RGO019 | GW | 951006 | 10600 | 7.08 100 | 100 | 100 | 100 13 ]
850518 | ENVG{-3A RGC 020 | GW | 950523 | 6250 | 6.3 [ 7.3 1 100 | 100 | 100 | 100 L]
851070 | ENVEI-3A RG 020 | GW | 951018 | 5370 | 6.64 100 | 100 | 100 [ 100 g
930615 | ENV9T1-3B RG 021 | GW | 950819 | NA [ 7.01 100 | 100 | 100 | 100 T2
§50675 | ENVR1-3B  |RG 021-01] GW | 850819 | 3770 | 6. 7.2 | 700 | 100 | 100 | 100 5
951070 [ ENV3T-3B RG 021 | GW { 851017 | 2040 | 7 100 | 100 | 100 | 100 T
851070 | ENVO1-3B  |RG 021-D1| GW | 551019 | 2410 | 7.76 T00 | 100 | 100 | 100 (L
950622 ENVET-5 RG 022 | GW | 050823 | 95/0 | 7.13 BO | 42 | 23 | 12 |
950524 | ENVII-TA RGC 022 | GW | 950525 | 1456 | 8.31 48 | 28 | 18 | © 57
050027 | ENVBT7A | RG024 | GW | 857006 | 1774 | 884 | 7 | 32 | 21 14 5 62
550524 | ENVO1-7B RG 025 | GW | 850525 | 1621 | ©.78_ 700 | 100 | 100 | 94 23
9571024 | ENVDI-7B | RG 025 | GW | 951030 | 7.3 100 | 100 | 100 | 50° 27
950608 ENVI1-8 R 026 | GW | 550807 | 1419 | 6.87 13 |10 7 5 1%
951018 ENVST-B RG 026 | GW | 851020 | 1604 { 7.04 26 | 10 | 14 | 10 21
950606 | ENVET-8D1 | RG 026 | GW | 050807 | 1427 | 8.77 15 | 11 9 | 6 19
551018 ENVB1-B8  |RG U26-D1] GW | 951020 | 1585 | 7.13 30 (21 5 | 11 7
950607 ENVEZ-1 BRG 027 | GW | 950800 | 4350 | 6.42 100 | 400 | 100 | 100 3
950920 ENVEZ-1 RG 027 | GW | 850822 | 4670 | b, 100 | 100 | 100 | 100 T
950602 | ENVE2-2C | RG 028 | GW | 950808 | 4060 | 877 100 | 100 | 100 | 100 5
9597019 | ENVB2-2C RG 028 | GW | 951030 | 4330 | 7.53 160 | 100 | 00 | 95 !
350808 ENVE2-3 RGO20 | GW | 050800 | 6880 | 6,52 100 | 100 | 100 | 100 9
951019 ENVSZ-3 | RG 028 | GW | 851020 | 6380 | 8.95 100 | 100 | 58 | 28° 5
550608 | ENVaZ4A | RG030 | GW | 050800 | 2040 | 62 (674 100 | 00 | 100 | 10U <
o55e | ENVIs-4A | RG 030~ | CW | 051008 | 2030 | 863 | 7 | 100 ( 100 | 100 (60 {4
§50602 | ENVE2-4B RGO | GW | 950606 | 1713 | 7.28 100_| 100|100 | 100 14
951019 | ENVI2-4B RG 03T | GW | 051020 | 1072 | 7.34 100 | 406 | 100 | 70 T
950614 ENVE2-8 RG 032 | GW | 50610 | 3300 | 7.38 700 | 100 | 160 | 100 Z
851012 ENVE2-6 RG 032 | GW | 051017 | 42300 | 7.31 160 | 100 | 100 | 100 2a
951012 ENVG26 [ RG 032-R | _GW | 951019 | 41500 | 1.67 100 | 100 | 100 1 100 WA~
950614 ENVES 8 TEG 05201 GW | B50819 | 34800 | 644 | 7 | 100 { 100 | 100 | 100 2



. 12/718/95

12:41 =40
3 7*9\1 8362 SuncorNewMineDev .. KLOHN- CRIPPEN 10047006
MUNIR JIVRAJ 'SUNCOR ? GROUNDWATER STUDY D May - Oct '95
Sample Sample Project| Analysis MTOX @ 16 MIN
Date | SUNCORID | EIAID |Name| Date |conD.|fi®S|®W | iceo | ic4o | 130 | icao | NaPHTHENIC
950540 | ENVE2-8 | L P R W B ) ' 100 | 100
050814 | ENVO28 | RGO3A | GW | 050810 | 38000 848 | 7% 12.3— 100 | 73 11010 ;2
J50928 | ENVISB | RGO33 | GW | 951008 | 200001 754 00 1 100 | 100 | 100 77
850524 | ENVIZ-0 RG034 | GW | 050528 | 1224 | 1. 00 | 92 47 24 46
950927 ENVS23 ‘RGO034 | GW | 551006 | 1228 | 8.2 00 | 100 | 70 H 54
950518 | ENVEZ2-T0A [ RG 035 | GW | 950523 | 1453 | 6.78 100 | 1001 &8 | 31 | NA
850518 | JOAR| RG 035 | GUW | 050525 | 1350 | B.8% 100 | 100 { 100 | 35 28
~851024 - | RGO035 | GW | 851030 | NA | NA 700 | 100 | 100 | 57 30 |
850524 | ENVO2-T0B | RG 036 | GW | 030528 | 1436 | 7.04 100 | 100 | 100 | 70 30
950612 ENV33T RG 037 | GW 50615 | 7220 | 7.13 40 | 25 1 1 37
950526 | ENVE3-2A RG038.| Gw | 050529 | 1422 | 6.98 100 | 100 | 100 | 100 3
950601 ENVO3-3A RG040 | Gw | 950802 | 1376 | 7.29 100 | 58 32 | 18 58
950801 ENV93.4 RG042 | GW | 950602 [ 1526 | 6.83 100 | 100 | 100 | 100 10
950605 ENV3.-5 RG043 | GW | 050807 | 1138 | 7.2¢ 69 41 24 14 57
950518 ENV93-8 RG046 | Gw | 950523 | 3110 | €.88 100 | 100 | 100 | 89 N/A
950028 ENV03-8 RGO046 | GW 1| 851008 | 2690 | 6.94 100 | 100 [ 100 | 100 12
850518 | ENVB3-8-R | RGO046 | GW | 950525 | 2670 | 6.76 100 | 100 | 100 | 100 8
950805 | ENV93-10A | RG 048 | GW | 850807 | 1257 | 7.05 100 [ 100 | 100 [ 100 29
950925 | ENV93-10A | RG048 | GW | 951008 | 1218 | 8.18 100 | 100 | 100 | 100 29
950805 | ENVE3-10B | RG 049 | GW | 950807 | 1156 | 7.34 54 | 24 21 13 53
950828 | ENVO3-10B | RG 049 | GW | 9651006 | 1373 | 8,74 | 886} 58 34 | 20 11 52
950518 | ENV93-11A | RG 050 | GW | 950523 | 1458 | 7.24 100 | 100 | 100 | 42 31
950518 | ENV93-11A-R| RG 050 | GwW | 960525 | 1379 | 7.58 100 | 100 | 70 [ 30 N/A
950530 | ENV3-11B | RG 051 | GW [ 950802 | 1481 [ 7.61 57 36 22 14 87
950602 | ENV93-11B | RG 051 | GW | 950808 | 1475 | 7.87 51 31 19 | 11 N/A
850605 ENVI3-12 RG 052 | GW | 9850807 | 1712 [ 6.54 100 | 100 | 100 | 54 14
950816 ENV34-1 RG 053 | GW | 950619 | 1091 [ 6.71 24 18 10 7 <3
851023 ENV94-1 RG053 | GW { 851030 | 1325 | 7.15 80 | 61 41 28 8
950815 ENVE4-2 RG 054 | GwW | 950819 | 1547 | 7.08 100 | 100 | 100 | 100 10
951023 ENV4-2 RG 054 | GW | 951030 | 1387 | 7.75 100 | 100 | 100 | 100 )
7950622 | ENVE4-3A RG 055 | GW | 950623 | 2340 { 7.74 NA | NIA | N/A | N/A 55
X 950518 ENVS4-3B RG0S6 | GW | 850523 ? ? 100 | 100 | 100 | 48 N/A
| 950927 | ENV94-38 RG 056 | GW | 951006 | 1192 | 7.11 100 | 100 | 100 | 100 26
950518 | ENVS4-3B-R | RG 056 | GW | 950525 | 994 | 6.72 100 | 100 | 100 | 65 23
| 950622 ENV94-5 RG 058 | GW | 9850823 [ 268300 | 6.71 100 | 100 | 100 | 100 24
] 951025 ENV94-5 RG 058 | GW | 951030 | 296800} 7.84 100 | 100 | 100 | 83* 17
| 950807 ENV94-6 RG 059 | GW | 850809 | 2760 | 8.82 100 | 100 | 100 | 100 5
850925 ENV94-6 RG 058 | GW | 9851008 [ 3110 [ 7.41 100 | 100 | 100 | 100 8
950806 ENV84-7 RG 060 | GW | 950809 | 6440 | 6.5 100 | 100 | 100 | 100 9
950925 ENV94-7 RGO080 | GW | 951008 | 7410 | ©.88 100 | 100 { 100 [ 100 8
950621 ENV94-0A RGO0683 | Gw | 850623 | N/A | 7.35 100 | 100 | 100 | 100 8
950820 | ENV94-8B RG 064 | GW | 850823 | N/A | 7.48 100 | 100 | 100 | 100 11
951003 | ENV94-6B RG 064 | GW | 951008 | 5780 | 7.68 100 | 100 | 100 | 100 7
050621 | ENV94-10A | RGO85 | GW | 950623 | N/A | 7.16 100 | 100 { 100 | 100 3
951003 | ENVG4-10A | RG085 | GW [ 051006 | €290 | 7.04 100 | 100 | 100 | 100 5
950621 | ENVO4-10B | RG 086 | GW | 950823 [ 4730 | 6.8 100 | 100 | 100 | 100 4
951003 | ENVS4-10B | RG 088 | GW | 951008 | 5040 { 7.13 100 | 100 | 100 [ 100 7
950621 ENV94-11 RG 067 | GW | 950623 | 3380 | 6.4 [6.93] 100 | 100 | 100 } 100 8
951003 ENV94-11 RG 087 | GW | 951006 | 3180 | 6.72 |7.01} 100 § 100 | 160 | 100 ¢

C. Fordham!/ J. Gulley
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< ’12/18{95 12:42 29403 793 836
) m\) 2 SungarNewMineDevﬂ:.,., KLOHN-CRIPPEN @005/ 00¢
UNIR JIVRAJ SUNCOR GROUNDWATER STUDY ’ May - Oct @5
sa :
Sample | Sample Project| Analysis MTOX @ 16 MIN
Date | SUNCORID | EIAID | Name| Date |COND.|PH A5 BY | iceo | icao | 1c30 | 1ca0 | NaPHTHEN:
: . ACID (PPM)™ -
223?}2;3 :r:ylgmz RGO0B8 | GW | 850621 | 3010 | 6,00 | 7.15] 100 | 100 | 100 | 100 30
2 | RGOBB | GW | 951006 | 2750 | 6.79 |7.21] 59
950818 | ENV@4-13 ' 022 1 2]
RG 069 | GW | 950821 | 1345 | 6.43 | 7.2 | 100 | 100 | 100 | 100
951004 | ENVD4-13 | RG 062 | GW | 951006 | 2110 | 6.83 100 | 100 | 100 :
851004 | ENVe4-14 | RGO70 | GW | 651008 | 2040 | 7.11 1 0 7
950621 | L94-08-33_ | R ) Al 2
RG 072 | GW | 950823 | 12660 | 6.93 100 | 100 | 100 | 100
951004 | 1L94-D8-33 | RG 072 | GW | 951008 | 15450 | 7.28 100 | 100 | 100 | 54" %
951017 | L94-DB-30A | RG 0727 | GW | 651020 | 17670 | 7.61 100 | 100 | 100 % T
951026 | L94-D8-31 WA __| GW | 951030 | 1584 | 7.51 160 | 100 | 100 | 41 !
050608 | RIVERS. | RGO73 | GW | 950609 | 249 | 7.85 100 | 100 | 100 | o4 =
951024 | RIVERS, | RGO73 | GW [ 951030 | 308 | 8.28 100 | 100 | 100 | 100 |
850608 | RIVERM. | RGO74 | GW | 950809 | 241 | 7.85 100 | 100 | 100 | 100 7 |
951024 | RIVERM. | RGO74 | GW | 651030 | 290 | 8.15 100 | 100 | 100 | 100 5
950608 | RIVERN. | RGO75 | GW | 950609 | 240 | 7.87 160 | 100 | 100 | 100 <1
051024 | RIVERN. | RGO75 | GW | 951030 | 260 | B.24 100 | 100 | 160 | 100 2
950525 | POND-1 RG 078 | GW | 950526 | 1452 | 8.28 39 | 24 | 15 | 9 82
951016 | POND-1 RG 076 | GW | 051020 | 1168 | 8.32 4] 9 [ 5 | 3 78
950525 | POND-1A_ | RGO77 | GW | 850528 | 1414 | 8. 32 { 21 ] 13 | 8 84
951016 | POND-1A | RGO77 | GW | 951020 | 1267 | 8.26 37 | 25 | 14 | ®© 85
950613 | POND 2/3 | RGO78 | GW | 950615 | 1405 | 7.84 40 | 25 | 16 | 10 88
951016 | POND2/3 | RGO78 | GW | 951020 | 1182 | 8.32 3¢ | 21 | 13 | 8 92
950613 | POND4 | RGO78 | GW | 050815 | 1418 | 8.02 25 | 16 | 11| 7 86
957017 | _POND4 | RG 079 | GW | 951020 | 1502 | 8.35 31 | 19 | 12 | 8 90
950813 | PONDS5 | RG 080 | GW | 950815 | 1541 | 8.14 100 | 79 | 49 | 31 43
951018 | POND5 | RGOBO0 | GW | 951030 | 2170 | 8.55 |8.16] 100 | 100 | 100 | 67 35
350524 | COKE-DRAIN | RG 081 | GW | 050526 | 4210 | 6,88 100 | 100 | 100 [ 100 11
951012 | COKE-DRAIN | RG 081 | GW | 951017 | 3570 | 7.23 100 | 100 | 100 | 100 9
951012 | COKE-DRAIN | RG 081 | GW | 951018 | 3560 | 7.77 700 | 100 | 100 | 100 9
950525 | TIO.DITCH | RG 082 | GW | 850526 | 1241 | 7.46 70 | 40 | 23 | 13 48
951016 | TID-DITCH | RG 082 | GW | 851020 | 1412 | 7.52 26 | 17 | 11 | 7 49
950518 | TID-DRAIN | RGO083 | GW | 950523 | 1356 | 7.79 41 | 26 | 16 | 10 57
950028 | TID-DRAIN | RG083 | GW | 851008 | 139 | 8.00 49 | 31 | 20 | 13 88
950523 | TID-DRAIN-R | RG 083 | GW | 050525 | 1340 | 7.82 700 | 100 | 100 | 42 NiA
950518 | FROG LAKE | RG 084 | GW | 950523 | 762 | 6.88 100 | 100 | 100 | 100 G
951015 | FROG LAKE | RG 084 | GW | 951030 | 710 | 885 | 85 | 100 | 100 | 100 | 100 <3
950518 | MILD AQUIFIR| RG 085 | GW | 950623 | 482 | 7.08 100 | 100 | 100 | 100 <
951018 | MILD AQUIFIR| RG 085 | GW | 851020 | 444 | 7.54 100 | 100 | 100 | 100 a_
957017 | SPECIAL | RG 08B | GW | 951020 | 670 | 8.8 700 | 100 | 100 | 100 2
951011 | SPECIAL | RGO87 | GW | 651017 | 190 | 7.98 700 | 100 | 100 | 100 <1
951012 - RG 088 | GW | 951017 | 1736 | 1.78 54 | 34 | 21 | 13 74
851011 - RG 083 | GW | 951017 | 1875 | 8.23 100 | 62 | 24 | 19 83
951011 . RG 0B9-R| GW | 051019 | 1843 | 8.32 00 | 53 | 27 | 13 :
951025 N/A RG 080 GW 851030 | 1531 7.44 100 100 100 100 29
851025 NIA RG 081 | GW | 851030 | 1288 | 7.02 100 | 71 | 45 | 28° 5
951017 ; RG 002 | GW | 951020 | 40400 | 7.04 8 | 7 | 5 1 3 3
950915 NIA RO-1 | GW | 050918 | 6 | 7.2 100 | 100 | 100 | 100 =
950710 N/A RO-2 | GW | 850712 | 53 | 1.2 700 | 400 | 100 | 100 2

C. Fordham/ J. Gulley
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L3 TEOABIY90 12043 ©403 791 8362
. iy SuneorNeleneDev > KLOHN-CRIPPEN @ oo6/006
MUNIR JIVRAS SUNCOR GROUNDWATER STUDY May - Qct ‘85
mmple Sample Project| Analysis MTOX @ 15 M
. . NAPHTH.ENlé‘

- ' pH AS | pH
Date SUNCOR ID EIAID | Name Date | COND. REC. |ADJ. IC850

1c40 | 1630 | Ic20 |\ EERTHENCS,

EPECT DATA POINT(S). *"50 g of sample was wtiized for exiraction and was then consentrated with 8 g of Methens Chlardde.

EESUL TS NOT AVAR AGLE
JTES:
oy Me Microtox Anitlyala shows acuta toxtcity whila the Nephtheale acld concantratior Is low.

aftly, tha Bacterta In the Microtox 18 affettsd by large {jran}

0¢f tha 1e830n 107 thix anomaly 15 amaunt of iton in the sample.

C. Fordham/ J. Guliey
Page 5
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DEC-87-'55 15:32 ID:U oF C STABLE ISDTOP  TEL NO: 4@3—229—7773 #e32 Pe2

: - File!

?esu'l S—éi (T/So‘ffﬂ A c?kﬂgﬂ.ﬂo‘i"

Pr 23e 5, 204
OAC ot#e— Sh*~f&5 4;;~ S;thmv,/f S;L@lfiﬁfﬁl Shaid
MU’-Q. Alté—f 0 rba'fnnt/m

SAMPLE DEL D DEL O18( Wo0 )
Suncor 3214-1BaAa (lS:GG,Sept.lZ/QS) -164.5 ~28.67
8uncor 3273-8-BA(11:45,Sept.13/95 =155.4 -28.37
Suncor RGPP6 (1l4:20,Sept.25/95) -150.9 ~19.83
Suncor RGO1@ (14:25,S8ept.20/95 ~137.5 -16.89
‘Buncor RCGBO9 (13:48,Sept.28/95 ~146 ~-18.75
.Suncor 6-BA (Sept.l15/95) R/NC-1 -169.3 -22.22
Suncor OB#2 (15:10,Sept.13/95)R/NC-2 ~153.8 -20.35
Stncor 3273-3-BA(15:45,Sept.13/95)R/NC-3 -161.6 -20.82
suncor 3274-2-2DI(11:15,S8ept.14/95)R/NC-4 -154.9 ~28.65
Suncoxr 3274-0B-5(15:48,5ept.14/95)R/NC-5 -149.2 -18.97
Suncor 3214 OB-4(15:48,Sept.12/95)R/NC-6 -137.4 ~18.13
Suncor 3214-0B-3(14:15,8ept.l1l2/95)R/NC-7 ~145.2 -18.9
Suncor 3214~-0B-1(14:30,S5ept.12/95)R/NC~-8 -149.3 -19.99
Suncor 3274-2-L(11:80,8ept.1l4/95)R/NC-9 -158 -26.81
Sdncor 3273-BRDG-4(11:45,Sept.13/95)R/NC-10 -137.4 -18.32
‘sSuncor 3274-=13-BA(16:15,Sept.14/95)R/NC-12 -165.3 -21.91
sSuncor 3595-RGH66(9:48,)0ct.3/95)R/NC-9 ~134 ~17.42
Ssuncor 3861-RGE26(9:40,0ct.18/95)R/NC-18 -137 ~16.91
Suncor 3861-RG£2661(10:11,0ct.18/95)Routline -137.8 -17.83
R28 Steepbeak R -131.9 ~17.56
R21 Ref. Wetland -128.9 -15.66

Golder Assoc. AW@1l8-C@0l1(Saline Lake) -122.6 -14.5



This material is provided under educational reproduction permissions
included in Alberta Environment and Sustainable Resource
Development's Copyright and Disclosure Statement, see terms at
http://www.environment.alberta.ca/copyright.html. This Statement
requires the following identification:

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



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

	20140608081342
	20140608081416
	20140608081516
	20140608081614
	20140608081638
	20140608081651
	20140608081712
	20140608081730
	20140608081747
	20140608081827
	20140608082116
	20140608082257
	20140608082339
	20140608082547
	20140608082628
	20140608082708
	20140608082811
	20140608082901
	20140608082929



