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EXECUTIVE SUMMARY

Purpose and Scope

The Oil Sands Regional Monitoring Program (RAMP) began in 1997. It is an
industry funded, long-term, multi-stakeholder initiative that assesses the aquatic
environment in the Oil Sands Region of northeastern Alberta near Fort
McMurray. The program has been designed to identify and address potential
impacts of oil sands developments and is frequently adjusted to reflect
monitoring results, technological advances and community concerns. RAMP is
currently funded by Albian Sands Energy Inc., Canadian Natural Resources
Limited, ExxonMobil Canada Ltd., Devon Canada Corporation, OPTI Canada
Inc., Nexen Canada Ltd., Petro-Canada Oil and Gas, Shell Canada Limited,
Suncor Energy Inc., Oil Sands, Syncrude Canada Ltd. and TrueNorth
Energy L.P.

The RAMP Steering Committee, formed in 1998 as the decision making body of
RAMP, held four meetings in Fort McMurray in 2002. Highlights of 2002
include the following:

o establishing the scope of the 2003 monitoring program;

e expanding the communication of the Fish Abnormality Program to the
community and equipping additional local environmental liaison
workers with sampling equipment;

e representing RAMP at the annual Winter Carnival and Dog Sled Races
in Fort Chipewyan and at Fort McMurray Environmental Days in Fort
McMurray;

e issuing two RAMP newsletters;
e producing and distributing the RAMP 2001 Summary Report;
e amending the RAMP Program Design and Rationale document;

e implementing and communicating the River Response Network and the
Fish Tag Return programs to the community;

o evaluating the Index of Biotic Integrity method of monitoring fish
community health in the Oil Sands Region; and

o completing planned monitoring activities.

Over the last five years, RAMP has adapted to results from previous monitoring
activities and on-going developmentsin the Oil Sands Region. It isdesigned asa
long-term monitoring program with sampling frequencies ranging from
continuous or seasonal to once every few years. RAMP has been in place since
1997; hence, six years of the program have been compl eted.
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RAMP component appendices are reported in Volume I1. The 2002 monitoring
program included in this volume consists of the following main components:

water levels and discharges on the Athabasca River and some tributaries
to the Athabasca River;

water levels at three wetlands;
snow survey in the Birch Mountains east slope basins;
climate monitoring at six stationsin the Oil Sands Region;

water and sediment quality in the Athabasca River, the Athabasca River
Delta and some tributaries to the Athabasca River;

water quality in three wetlands;
sediment quality in two wetlands;

continuous temperature monitoring in some tributaries to the Athabasca
River;

benthic invertebrate communities in six tributaries to the Athabasca
River, the Christina River, two small streams and three wetlands;

fish populations, fish inventory survey on the Athabasca River and the
Muskeg River basin, fish tissue collections in the Muskeg and
Athabasca rivers and Gregoire Lake, fish fence site reconnaissance in
the Muskeg River, sentinel species monitoring at various locations in
the Athabasca River; fyke net monitoring in Muskeg River tributaries
and Index of Biotic Integrity testing in the Athabasca River;

water quality in 49 acid sensitive lakes;
aerial photograph interpretation at three wetlands; and
aquality assurance/quality control program.

The RAMP regional study area covers alarge portion of northeastern Alberta and
includes the Regional Municipality of Wood Buffalo. The focus study area
within the regional study boundaries includes watersheds where oil sands
development is occurring or planned. In 2002, RAMP focused on these main
aquatic systems:

the Athabasca River and Peace Athabasca Delta;

the tributaries to the Athabasca River including the Steepbank, Muskeg,
Calumet, Clearwater, Christina, Ells, Firebag, MacKay and Tar rivers
and McLean, Poplar, Jackpine, Muskeg, Wapasu and Fort creeks,

wetlands occurring in the vicinity of current and proposed oil sands
developments; and

acid-sensitive lakes in northeastern Alberta
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Climate and Hydrology

The 2002 RAMP Climate and Hydrology monitoring component has resulted in
an expansion of the climatic and hydrologic database for the Oil Sands Region,
particularly for the Muskeg River basin, Birch Mountains east slope basins and
Fort Hills basins. The specific contributions of the 2002 monitoring program are
summarized below.

e Continuing operation of the Aurora Climate Station contributed to
expansion of the regional climatic database and provided required
climatic information for interpreting the hydrologic monitoring results.
Continuing operation of the precipitation and temperature sensors at the
Calumet River site initiated collection of climatic data to extend the
regiona coverage to the north and west. Installation of rain gauges at
the Christina River, Tar River Lowland and McClelland Lake sites and
continued operation of the rain gauge at the lyinimin Creek site resulted
in a denser rain gauge network in the Oil Sands Region than in the past.

e A second year of snow course survey for various terrain types in the
Birch Mountains east slope basins expanded the snowpack database
necessary for determining the snowfall undercatch correction factor and
providing required input to calibrate and verify a snowmelt runoff
model.

e New water level monitoring stations were installed on the Susan Lake
Outlet, MacKay River, Firebag River and Christina River. Operation of
the Petro-Canada stations on the Hangingstone River, Hangingstone
Creek and Surmont Creek were incorporated by RAMP in 2002.

o The 2002 streamflow measurements and monitoring were conducted to
meet regulatory requirements and to expand the existing streamflow
database that is required to develop reliable stage-discharge rating
curves and discharge hydrographs at the monitoring stations.

e The 2002 water level monitoring at McClelland Lake was conducted to
meet regulatory requirements and to expand the hydrologic database for
assessing the effects of the regional oil sands developments on this|ake.

e The 2002 total suspended solids (TSS) measurements contributed to an
expansion of the existing TSS database required to monitor watershed
and channel erosion and streamflow water quality, and to develop more
reliable predictive tools to correlate TSS concentrations with
streamflows. Sufficient data have been acquired for long-term stations
such that TSS measurements need only be undertaken during high
discharges, supplemented with a limited number of low discharge
measurements.
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e Ongoing operations of the monitoring stations provided a basis for
identifying the maintenance needs and developing recommendations for
the upcoming 2003 monitoring program.

e The 2002 program has resulted in development of a regional climatic
and hydrologic database updated to the end of 2002. This database is
stored on a compact disc for easy access by users.

It is recommended that the collection of climatic and hydrologic data at the
existing monitoring stations be continued and that the monitoring should cover
the entire year including snowmelt flows, summer flows and winter low flows,
where possible.  Continuation of the monitoring program is required for
development of an improved hydrologic database, which will allow updating of
previous hydrologic analyses and modelling based on site-specific data. The
continuation will aso provide the hydrologic data necessary for monitoring any
potential effects of the oil sands projects, as required by regulatory agencies.

Water Quality

The RAMP Five Year Report discussed both spatial and temporal water quality
trends in the lower Athabasca River watershed. To avoid duplication, the
examination of water quality data within this report was limited to temporal trend
analysis involving waterbodies that were not previously examined, where oil
sands development is occurring within their watersheds and sufficient data are
available for statistical testing. Waterbodies meeting these criteria included the
Steepbank, Firebag and MacKay rivers, McLean, Fort, Jackpine and Poplar
creeks, and Shipyard Lake.

For each waterbody, the magnitude and potentia significance of apparent
temporal trends were evaluated using statistical tests. In rivers and streams, the
analysis was completed using fall data collected from the mouth. For Shipyard
Lake, the analysis focused on tempora trends in summer, as this was the only
season for which more than five samples were available. The parameters
considered in this investigation were limited to 11 indicator parameters
summarizing acidity/alkalinity, organic carbon, salinity, suspended solids,
nutrients and trace metals.

Significant temporal trends were detected in sulphate and boron concentrationsin
Shipyard Lake, suggesting that water quality may have been affected by human
activities within its watershed.

No significant temporal trends were detected in other waterbodies included in the
analysis. These results suggest that oil sands activities occurring within their
watersheds are having no detectable impact on receiving water quality.
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Sediment Quality

A spatial analysis of sediment quality in the lower Athabasca River watershed
(Athabasca and Muskeg rivers) was recently completed as part of the RAMP
Five Year Report. Sample sizes in other waterbodies were insufficient for
statistical testing of long-term trends, or for “before - after development” testing.
Therefore, analysis of sediment quality was confined to an investigation of how
sediment physical composition, metal content and/or polycyclic aromatic
hydrocarbon (PAH) content correlate to observed sediment toxicity within the
lower Athabasca River watershed, using principal components analysis (PCA).

The following conclusions can be drawn from the results of this analysis:

e toxic responses exhibited by midges (C. tentans), amphipods (H. azteca)
and bristle worms (L. variegatus) have been observed in 21, 23 and 35%
of the sediment samples tested to date, respectively;

e the gspatia distribution of sediments eliciting toxic responses includes
both areas downstream of active oil sands development (e.g., Athabasca
Delta) and areas without active development (e.g., the Ells River, Fort
Creek and Isadore’ s Lake);

o the variability observed in the response of C. tentans and H. azteca to
sediments from the lower Athabasca River watershed does not appear to
be related to sediment composition, metal content or PAH
concentrations; and

o the surviva and growth of L. variegatus is strongly influenced by
physical sediment properties, with significant negative correlations to
sand content.

A significant, positive correlation was observed between L. variegatus growth
and the principa component representing certain PAH compounds. This
relationship may have resulted from the relative nature of the L. variegatus test
results, which are expressed as a percentage of the observed performance of the
test organismsin control sediments.

Given the importance of the sediment used for the control samples, it is
recommended that RAMP consider comparing the chemical and physical
composition of control sediments with sediments collected from the lower
Athabasca River watershed, and collecting control sediments from a reference
location in the Athabasca River watershed.
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Benthic Invertebrate Community

Benthic invertebrate data collected in 2002 was summarized for the Athabasca
River Delta, the MacKay, Muskeg and Stegpbank rivers, Fort Creek, and Kearl
and Shipyard lakes. Other waterbodies sampled in 2002 are in the baseline phase
and available data at this time are insufficient to illustrate baseline variability or
temporal trends.

The Fletcher Channel of the Athabasca River Delta supported a community of
lower total abundance and richness compared to the Goose Island Channel,
which was characterized by a more diverse community. There was no indication
of effects related to sediment toxicity at either location, despite previous findings
of sediment toxicity to L. variegatus in the Fletcher Channel.

Within erosiona reaches, total benthic invertebrate abundance was lowest in the
Steepbank River, intermediate in the Muskeg River and highest in the MacKay
River, and varied without a trend over time. As in previous years, the Muskeg
River supported the most diverse benthic fauna. Apparent increasing trends in
richness over time in these rivers were artifacts of changes in sampling design.
Declining trends in total abundance were apparent with increasing flow in al
three rivers, suggesting the build-up of algae and lack of scouring during low
flow years may allow the development of communities with greater abundances.

Total benthic invertebrate abundance was relatively high in the lower
depositional reach of the Muskeg River in al years of monitoring. The upper
depositional reach, first sampled in 2002, supported a community with a
considerably lower total abundance and richness. In the lower depositional reach
of Fort Creek, total benthic invertebrate abundance was considerably higher in
2002 than in 2001, but richness was similar in both years. Benthic communities
of depositional reaches were dominated by chironomid midges.

Benthic communities in Kearl and Shipyard lakes were characterized by variable
total abundance. Richnesswas slightly higher in Shipyard Lake. Kearl Lake was
dominated by amphipods and midges. Midges amphipods, ostracods, fingernail
clams, snails and mayflies were abundant in Shipyard Lake. Long term trendsin
community composition were not apparent.

Fish Populations

In general, concentrations of trace metals and tainting compounds in fish tissue
samples from the Athabasca River, Muskeg River and Gregoire L ake were below
levels that would affect fish health, suitability for human consumption, or fish
flavour. Exceptions included mercury in fish tissues from the Athabasca River
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and Gregoire Lake, in relation to consumption guidelines for the protection of
human health. Mercury concentrations in fish tissues from the Muskeg River
were difficult to evaluate due to the small sample size collected in 2002.
Although mercury concentrations in tissue from some fish were above
consumption guidelines, mercury levels do not appear to be increasing and are
representative of naturally high concentrations documented historically from the
AthabascaRiver.

In the Athabasca and Muskeg rivers, there were no trends in tissue concentrations
for any of the inorganic chemicals that have been measured in more than one
year, with the possible exception of strontium in Athabasca River fish, which
appearsto have declined from higher levels recorded in 1998.

With respect to analysis of fish tissues for organic tainting compounds,
development of an appropriate methodology is warranted, including an
appropriate list of parameters to be examined. At present, CONRAD has
undertaken a process to address this concern and provide to RAMP a
recommended methodol ogy.

Inventory sampling in the Athabasca River determined that walleye, goldeye,
white sucker, longnose sucker and northern pike were the most abundant large-
bodied species in the Oil Sands Region in the spring of 2002. Comparisons of
relative abundance to previous inventory data indicated that, other than northern
pike, the main large-bodied species appear to have declined in abundance in
recent years (1997 to 2002). For walleye, goldeye and white sucker, catch-per-
unit-effort (CPUE) in 2002 was comparable to 1995 estimates. For longnose
sucker, the 2002 CPUE was the lowest yet recorded.

Potential trends in Athabasca River fish abundance (identified in the RAMP Five
Year Report) included possible declines for walleye and lake whitefish. The
2002 results showed an increase in walleye CPUE in 2002 relative to 2001. The
spring inventory data were not able to provide an assessment of lake whitefish
abundance in 2002. The Athabasca River inventory data showed that length
frequency distribution, condition factor and pathology index for the main large-
bodied species were variable among years. However, there were no systematic
changesin any of these variables that would indicate a change over time.

The inventory data from the Muskeg River basin indicated that the summer fish
community in both the lower Muskeg River and lower Jackpine Creek were
dominated by suckers and small-bodied species. A small number of sport fish
were present, most of which were juveniles. The most significant difference
relative to previous years was the lack of Arctic grayling in both watercourses in
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2002, suggesting that this species may not have used the Muskeg River
watershed for spawning, rearing or feeding activitiesin 2002.

The results for Athabasca River sentinel species sampling identified some
differences for the five trout-perch populations examined. In comparing Site 1
(upstream of the Fort McMurray STP) to Site 2 (between the STP and the oil
sands area), significant differences were found only for condition factor and
relative liver size (LSI) in male fish, indicating that males may be responding to
increased productivity below the STP. Compared to Site 2 (reference site for il
sands reach), adult trout-perch at some of the three downstream oil sands
exposure sites had significantly lower age, weight, condition factor, LSl and
fecundity, and significantly higher relative gonad size (GSI). However, in most
cases, these differences did not occur at al three exposure sites and were not
consistent for both sexes. The only consistent differences were lower condition
factor and LSI for males and females at Site 4, providing some evidence of
reduced levels of energy storage, aresult consistent with 1999 data.

The responses of adult trout-perch at the exposure sites relative to the reference
site were generally inconsistent between 1999 and 2002. The among-year
differences may illustrate natural, year-to-year variability. It is also possible that
the populations at the different sampling sites are not isolated. This suggests
there may be a need to evaluate the mobility of trout-perch in the Oil Sands
Region to verify the assumption that trout-perch do not move among sites.

In the examination of the lower 1.5 km of the Muskeg River, five sites were
found that had depth and velocity profiles suitable for fish fence deployment.
However, al sites have a soft, mobile substrate, poor access and poor
working/staging areas. Of the candidate sites, Site 3 was recommended based on
its velocity profile and proximity to the historical AOSERP fence site.

Spring and fall fyke net monitoring and inventory sampling in upper tributaries
of the Muskeg River (Muskeg and Wapasu creeks) indicated that the fish
communities in these watercourses were dominated by small-bodied species,
along with small numbers of young-of-the-year or juvenile suckers. One adult
northern pike was captured in Muskeg Creek. Small upstream (spring) and
downstream (fall) fish movements were recorded in both of these watercourses,
suggesting that either the fyke net monitoring periods did not coincide with the
main migrations, or that migrations within these watercourses are small in scale.
Groups of dead forage fish observed in Wapasu Creek after ice-out indicated that
some fish attempted to overwinter in this watercourse, but conditions were not
suitable.
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Acid Sensitive Lakes

The objectives of the acidification monitoring network in 2002 were to continue
collecting water chemistry data from lakes sampled in the past and to enhance the
network by adding new lakes near the area of heaviest oil sands development.
As aresult, 49 lakes were monitored in 2002, including 17 new lakes.

For previously sampled lakes, acidity-related variables (pH, alkalinity) and ionic
ratios showed no indication of changes signaling acidification in 2002 compared
to previous years. At this time, the available data are insufficient to evaluate
trends over time using statistical means. Of the 17 new lakes added in 2002,
eight were found to have relatively high alkalinities and critical loads (i.e., low
acid sengitivity). These results may warrant a re-evaluation of new lakes added
to the monitoring network to ensure a sensitive and cost-efficient program.

Aquatic Vegetation

In Kearl Lake, no changes were apparent in lake boundary or the size of wetlands
polygons surrounding the lake. Any differences to the lake boundary or wetlands
polygons were attributable to the difference in quality of the 1997 photograph
compared to the 2001 photograph and to the different individuals who interpreted
the polygon boundaries.

Shipyard Lake appears to have increased in size based on avisual examination of
the 1997 and 2002 photographs. The greatest amount of change was noted on the
western and northern shores. Additionally, there has been recession and in-
filling of the channel that flows from the open shrubby swamp (SONS) wetland
into the open, non-patterned graminoid marsh (MONG) wetland in the centre of
the photograph.

The northern channel of Isadore’s Lake appears to have receded from 1997 to
2001. Additionaly, there appears to have been a reduction in the shallow open
water (WONN) polygon to the north of the lake. This decrease has resulted in an
increase to the area of the adjacent open, non-patterned graminoid fen (FONG)
wetlands type. With the use of false colour infra-red photograph, vegetation
within the lake is now visible for future analysis.

The northern shore of McClelland Lake is composed of a combination of
wetlands and uplands ecosite phases while the southern shore is primarily
uplands. The eastern and western shores of the lake are made up of a series of
wetlands types, primarily MONG, SONS, open treed swamp (STNN) and open,
non-patterned shrubby fens (FONS).
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Quality Assurance/Quality Control

The results of the RAMP QA/QC assessment indicate that the water and
sediment quality, benthic invertebrate communities, fish populations and acid
sensitive lakes data are valid. Results of each component of the assessment are
presented in Section 4.
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