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LABORATORY INVESTIGATIONS ON SUNCOR TAR ISLAND DYKE
WASTEWATERS

EXECUTIVE SUMMARY

Laboratory studies were conducted on Suncor Tar Island Dyke wastewater and

Athabasca River water to:

e assess effects on major trophic components of aquatic ecosystems,
o assess effects on the general condition and health of fish, and

¢ relate chemical characteristics to measured responses.

Trophic level effects were assessed with a battery of acute and chronic Environment
Canada Test Methods with species representative of major trophic levels in aquatic
systems. The test battery included a microbe, plant, invertebrates and fish. Three
samples of Tar Island Dyke water and Athabasca River water were tested over a three
month period. The samples were not toxic to algae and Daphnia. Tar Island Dyke
water was moderately lethal to fish, inhibited bacterial luminescence and affected
reproduction in Ceriodaphnia. Athabasca River water was marginally toxic to fish and
inhibited reproduction in Ceriodaphnia. The toxicity measured in the trophic level effects
tests was considered moderate, as opposed to extreme, and with dilution Tar Island
Dyke water will have little or no impact on major trophic components of aquatic

ecosystems.

Fish condition and health are recognized indicators of ecosystem conditions and overall
health. Fish health effects were assessed by exposing fish to a range of Tar Island
Dyke concentrations and Athabasca River water under controlled laboratory conditions
for periods of 7 and 28 days (two tests). Positive and negative controls were included
in the experimental design. Fish health effects were assessed based on a number of
observations and biomarkers including a thorough internal and external examination,
measurment of selected blood parameters (lactate, hemoglobin, glucose, protein,
hematocrit), histopathological assessment of selected tissues and organs, and analysis

of liver mixed function oxidase activity.
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Challenge tests were conducted on fry reared in each treatment for 28 days and
included disease resistance, swimming stamina, and growth. No growth effects were
noted although the fish in Athabasca River water were larger overall (grew better).
However, the fish and fry exposed to B-naphthoflavone were less able to resist the

pathogen, Vibrio anguillarum and had less overall swimming endurance.

Short and long term exposures to Tar Island Dyke water and Athabasca River water
had little to no effect on all external and internal morphological and anatomical
characteristics assessed. There were some slight changes in blood and plasma
constituents associated with the conditions that were visibly stressful to the fish (10%
Tar Island Dyke and naphthenic acids in the 28 day test, and 50% Tar Island Dyke
water in the 7 day test). However, these differences and observations of fish condition

did not indicate a potential for longer term, chronic impairment of fish health.

Mixed function oxidase activity in fish livers were measured by Dr. J. Parrott of the
National Water Research Institute and EnviroTest Laboratories (split samples from the
28 day test). Semipermeable membrane devices (SPMD) were deployed in each tank
(7 and 28 day tests). Extracts were tested with hepatic cell cultures for MFO induction
by Dr. J. Parrott.

Levels of mixed function oxidase activity were induced in livers from fish exposed to j3-
naphthoflavone and 10% Tar Island Dyke, relative to the Athabasca River (28 day test).
Very little induction was noted after the 7 day exposure. (results for fish livers from the
28 day test and the SPMD extracts were not available at the time of writing).

A histopathological assessment of the fish from the 28 day test exposed to Athabasca
River, 10% Tar Island Dyke and naphthenic acids was done by Dr. C. Rousseaux and
Dr. R. Muller. The pathology observed in the 10% Tar Island Dyke and naphthenic

acids was consistent with but not diagnostic of toxicity. No conclusions were made on

the condition of fish exposed to Athabasca River water.
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These findings support the conclusion that with moderate dilution, Tar Island Dyke

water will have little to no sublethal, chronic effects on fish health and condition.
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1.0 INTRODUCTION

A detailed understanding of the effects of release and discharge waters on major
trophic levels in aquatic systems (i.e. algae, zooplankton and fish) is essential in
gaining regulatory approval for the expansion of Suncor’s Oil Sands Operation in
Northern Alberta. The best method for assessing potential impacts is through a
combination of field, laboratory and applied modeling studies. A major emphasis is
placed on fish because of their position at the top of the food chain in aquatic systems.

As such, they are generally considered excellent indicators of ecosystem health.

Biotic and abiotic factors can, indirectly and directly, individually and collectively be
stressful to fish. Physiological stress diverts energy from other critical functions and
can have a longer term effect on the general health and condition of the individual and
in turn populations. No single parameter can be used to assess the general health and
condition of fish. However, morphological and anatomical observations and
measurements are extremely useful for derivation of health condition indices. Changes
in these characteristics are often a result of longer term changes in biochemical and

physiological processes.

Very few studies have unequivocally linked an environmental stressor on a molecular
basis to longer term, higher level changes in morphological and anatomical
characteristics, organism survival, population and ecosystem effects. This is a result of
the complexity, interconnectiveness, and redundancy of biochemical and physiological
process, in living organisms, and how these processes respond to changing

environmental conditions (ecosystem structure and function).

The objective of the field study was to measure and document existing conditions
around Suncor’s operation with emphasis being placed on fish populations. The
laboratory studies focused on 1) quantifying potential ecosystem effects through a
battery of acute and chronic tests with species representative of major trophic levels in
aquatic systems, and 2) assessment of fish health effects. The later was done by

exposing fish to Suncor wastewater under controlled laboratory conditions. Information
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LABORATORY INVESTIGATIONS ON SUNCOR TAR ISLAND DYKE
WASTEWATERS

from the laboratory exposures on potential stressors affecting fish health may also be

used to verify field observations.

Results from both the field and laboratory studies were integrated through fate and

effects simulation models.

The field and modeling studies will be reported elsewhere. This document covers
laboratory investigations conducted on Suncor, Tar Island Dyke water and Athabasca

River water. The objectives of the laboratory study reported were to:

e assess acute and chronic effects on species representative of major trophic
levels in freshwater systems,

e assess sublethal effects on fish health and monitor selective biochemical
and physiological responses, and

e provide a chemical characterization of the wastewater.

Trophic level effects were assessed using a test battery consisting of a microbe, plant,
invertebrate, and fish. All major trophic levels were represented with the test battery.
Plants convert chemical energy and light into biomass and they serve as a major food
source for invertebrates and some fish. The invertebrates convert piant matter and
detritus into biomass and they are a major food source for fish. Effects detected at
each level could indicate potential impacts on receiving water ecosystem structure and

function. However, the results must be interpreted in the context of site specific

o
&

conditions.

The test battery applied to the Suncor wastewaters incorporated standard test methods
developed by Environment Canada for assessment of acute or chronic toxicity in

freshwater. The acute tests included:

1)

bacterial luminescence (Vibrio fischeri)
e survival of the crustacean, Daphnia magna

e survival of rainbow trout, Oncorhynchus mykiss

WRITTEN ON 95/12/01 BY MGISG REVISED ON 96/05/08 BY SG FILE: 85030REV.DOC
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The chronic tests were:

¢ algal growth inhibition with Selenastrum capricornutum
e survival and reproduction in the crustacean, Ceriodaphnia dubia

e survival and growth of larval fathead minnows, Pimephales promelas

Acute effects are measured over relatively short time periods compared to the life span
of the test organism (usually a time period less than 10% of the life span). Lethality is
often measured as an endpoint in acute tests. Sublethal, chronic effects are
manifested over longer exposure periods and can include developmental effects,
growth and reproduction along with various other biochemical, physiological,
behavioral, and genetic endpoints. The test battery was applied to each wastewater

collected for the 7 and 28 day tests, along with all batches of Athabasca River water.

The sublethal, chronic effects on fish were assessed based on physiological,
biochemical and health related indices. Short term biochemical and physiological
responses can lead to longer term changes in anatomical and morphological
characteristics. Health effect indicators incorporated in the study design included both
short term responses and longer term effects on the organism. The short term
response indicators were changes in liver mixed function oxidase activity, and levels of
plasma glucose, protein and lactic acid. Longer term effects were assessed through
and internal and external examination of exposed fish, changes in organ
characteristics, tissue moisture contents, hematocrit and hemoglobin levels, differential
cell counts and challenge test with larval fry (growth, disease resistance, and swimming

stamina).

Analysis of MFO induction in the trout and walleye, and with extracts of the SPMD’s
(see below) were done by Dr. J. Parrott of the National Water Research Institute
(NWRI), Burlington. Liver samples for MFO analysis were also sent to EnviroTest
Laboratories for quality assurance purposes. Tissue samples of juvenile walleye and

trout from the 28 day test were sent to Dr. C. Rousseaux for histopathological
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assessment. Although these reports and data are included here, it is beyond the scope

of this study to interpret third party results.

The final component of the study was a chemical characterization of the wastewaters.
Samples were submitted to EnviroTest Laboratories Ltd. and Chemex Laboratories Ltd.
for analysis of Oil Sands related target compounds. These data were required for

interpretation of the biological response data.

An additional component of the characterization was the inclusion of semipermeable
membrane devices in the experimental design (SPMD; Environmental Sampling
Technologies, St. Joseph, Ml). The device is a semipermeable membrane similar to
dialysis tubing, roughly 25 mm wide and one meter long containing one gram of purified
lipid material. The lipid material passively accumulates fat soluble substances; the final
concentration or partitioning is determined by the solubility of the material. In a flow
through test, accumulation of material is limited by the capacity of the lipid since the
test solutions are continuously renewed. The SPMD provides an indication of potential
bioaccumulable materials. Uptake is the first step in response initiation and a
comparison of the type and amounts of materials accumulated in the SPMDs with

tissue residues will help in assessment of measured short and long term health effects.

The overall study design included both short and long term exposures. The short term
exposure was done over a 7 day period. The full battery of acute and chronic trophic
les. Fish health effects were done on three
sizes of trout, (5 to 10 g and 50 to 100g) juvenile trout, and larval sac fry and walleye
(6 to 10 g) exposed to a broad range of wastewater concentrations (0.1%, 1%, 10%,
and 50%), Athabasca River water, laboratory dilution water (negative control) and two
positive controls (naphthenic acids and B-naphthofiavone or BNF). Semipermeable
membrane devices were also included in the study design. The complete suite of fish
health condition factors were examined at the end of the 7 day exposure. Challenge
tests on the larval trout were, however, not done because the period of exposure was
too short to obtain meaningful results (growth, swimming stamina and disease

resistance).
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The long term test (28 days) involved the same basic design. However, the number of
walleye per treatment was increased from 3 to 10 and smaller juvenile trout (5 - 10 g)
were omitted. The trophic effects tests and all components of the fish health effects
were included in the 28 day study. Further, the 50% Tar Island Dyke treatment was
replaced with a 0.01% treatment because 50% was acutely lethal to fish and the

emphasis of the study was on sublethal, chronic effects.

The report is divided into four major sections dealing with Quality Assurance, Methods,
Results and Discussion, and Conclusions and Recommendations. Each section is then
divided into, trophic level testing, fish health effects and chemical analyses. Work
completed by other agencies and individuals was incorporated into the appropriate

sections and or appended.

2.0 QUALITY ASSURANCE

A Quality Assurance Plan was developed for the laboratory investigations and covered
all aspects of every test from collection and receipt of sample to analyses of test data.
The objective of the Plan was to ensure that test data met predefined performance
standards. This was accomplished through a continuous review and update of
methods, practices and policies. Control practices measure performance and allow

independent assessment of quality assurance.
Components of the QAP developed for the laboratory investigations were:

o detailed methods document
e chain of custody forms
o in-life audits

e independent review and verification of data

The method document contains Standard Operating Procedures (SOP) for conducting

each element of the laboratory investigation. This can include formal HydroQual SOP’s
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for routine tests and procedures, copies of standard test methods, generic methods,
references and notes. It was a working document, subject to continual review and
revision depending on study needs. There were also specific Quality Assurance

practices built into each method (summarized in Table 1).

A complete paper trail was kept on all samples and biological materials. This covered
the initial collection, holding and final disposal of water and test organisms. In some
cases, tissues were forwarded to third parties for analysis and inspection. Chain of

custody and shipping documents covering all movements were logged and archived.

In-life audits were conducted during both the short and long term tests. These were
designed to insure that data collection procedures were being followed and that data
guality objectives were being met. Data reviews were also conducted after test

termination and all data was independently checked and verified.

3.0 TESTMETHODS

Two tests were done on Tar Island Dyke and Athabasca River water. The short term, 7
day test was initiated on 95/08/30 and terminated on 95/09/07. All assessments of fish
nealth and related parameters except differential blood cell counts and the challenge

tests were completed on the exposed fish. Two sizes of juvenile trout (5- 10 g and 50 -

100 g), larval trout, and juvenile walleye (5-10 g) were used . Walleye were included in

LR L LN | Ve e L1V P LA Ava ] L 8 ge

the test design because they were identified as an important native species in the

Athabasca River.

The main objective of the 7 day test was to define optimal exposure conditions for the
28 day test. The range of test treatments extended from acute lethality to a level
believed below the concentration that would have any measurable effect on aquatic life
(NOEC). Positive and negative controls were also included in the study design. The
positive controls were B-naphthoflavone (BNF) and naphthenic acids (1 mg/L). The B-

naphthoflavone was injected into the peritoneal cavity at the commencement of the test
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at an approximate dose of 10 pg/g fish. The naphthenic acids were administered in

solution through a peristaltic pump (constant flow).

The conditions and procedures in the 28 day test were the same as the 7 day test with

the following exceptions:

¢ differential blood cell counts were made on blood from the large trout
¢ challenge tests were conducted on the exposed larval fry
e 10 g trout were not included

e the 50% Tar Island Dyke treatment was replaced with 0.01%

The methods section is divided into four parts dealing with each major study
component and includes sample collection, trophic effects testing, fish health effects

assessment, and chemical characterization.
3.1 Sample Collection, Storage, and Disposal

Sample collection dates and trophic test summaries are presented in Table 2. Tar
Island Dyke water was the Suncor wastewater selected for the initial testing. This is
water that seeps through the sand dyke holding tailings from the mining operation. It is
collected in two physically separate areas and required compositing of the sample for

testing.

The quality of the Tar Island Dyke wastewater can vary over time and it was important
to obtain a representative sample. For this reason, smaller samples were tested before
collection of the larger volume for the flow through test. This was to help establish
upper treatment levels, confirm toxicity, and to determine volume requirements. Less
volume would be required for more toxic samples and the emphasis was on sublethal

rather than acute effects.

One trip was made to collect the large sample of Tar Island Dyke and Athabasca River

water for the 7 day test; two trips were required for the 28 day test. The samples were

WRITTEN ON 95/12/01 BY MG/SG REVISED ON 96/05/08 BY SG FILE: 95030REV.DOC
HYDROQUAL LABORATORIES LTD. PAGE 7



LABORATORY INVESTIGATIONS ON SUNCOR TAR ISLAND DYKE
WASTEWATERS

collected in 2 or 5 m® polyethylene tanks. The tanks were shipped on a flatbed trailer
by Bear Trucking Ltd. and the samples were received at HydroQual Laboratories Lid.
within 12 hours of collection. The samples were pumped immediately into polyethylene
holding tanks located in the facility and stored under ambient conditions until used

(Figure 1).

The tanks were precleaned before collection of the samples with Sparkleen followed by
numerous rinses with laboratory dilution water. The tanks were not rinsed with an
organic solvent. Each tank was labeled and specifically used for only one type of
sample. The pumps and hose were thoroughly rinsed after each set of samples. The
Athabasca River water was downloaded first, followed by the Tar Island Dyke sample.
The pump and hose were completely drained after pumping the river water to minimize

carryover.

During the test and at test termination all sample was discharged to sewer with dilution

in compliance with the City of Calgary By-laws.
3.2 Trophic Level Testing

A battery of acute and chronic tests were run on each sample of Tar island Dyke and
Athabasca River water. The test organisms were species representative of major

trophic levels in aquatic systems and included microbes, plants, invertebrates, and
veriebrates. Two levels of testing were done; screening and definitive. Screening tests
were done on the undiluted sample and they provided some indication as to whether
the sample was toxic or not. The definitive tests included five or more treatment levels
plus a control. These tests provide a measure of the intensity or potency of sample

toxicity.

All trophic level tests were done according to established Environment Canada Test
Methods aii validity criteria were met (summarized in Table 3). Test validity criteria are

performance standards for the acceptance of test data and results (Quality Control
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program). Reference toxicants tests were run with each test monthly or more

frequently (Table 4).

All endpoints were determined using computer programs and standard methods
recommended by Environment Canada. The test concentration causing a 25 and 50%
change in the response variable were calculated with the method appropriate to the
data (Probit, binomial, Bootstrap, Logit, interpolation, etc.). The dose or response
variables included lethality (LCx), inhibition (ICx), and effective concentrations (ECXx).

The no observed and lowest observed effect concentrations (NOEC and LOEC) were
also determined for all tests except bacterial luminescence. The NOEC and LOEC
were obtained with the computer program TOXSTAT (Ver 3.4; West Inc. and Gulley,
1994). The statistical method was selected based on the distribution and variance of

the data.

The test data, quality assurance information, endpoints and all statistical procedures

were documented in the test reports.
3.3 Fish Health Effects

Fish health effects were assessed based on a number of biochemical and physiological
measurements, and internal and external observations on selected features and
characteristics, and challenge tests, along with survival and behavioral observations. All
effects have a molecular basis which is manifested into biochemical, physiological and
organismic level responses. Measurements at different levels provide greater insight
into the chemical or physical nature of the stress. No single parameter can provide
comprehensive information on the general health and condition of an organism
exposed to environmental stress. Hence, a number of parameters (biomarkers) must

be interpreted collectively.

Large trout were incorporated into the 7 day and 28 day tests to permit sampling and

analyses of blood. These fish and the smaller juvenile walleye were measured and
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weighed, examined externally and internally (necropsy), their livers were removed and
the tissue preserved for histopathological assessment (28 day test only). Muscle

samples were also taken for residue analysis and dry weights.

Sac-fry exposed and grown to swim up in each treatment were used to assess growth,
disease resistance and swimming stamina in a series of challenge tests. These are
more generic measurements of fish condition that are largely affected by many

biochemical and physiological processes.

The following test conditions were assessed:

e Laboratory control

e Athabasca River water (undiluted)

e Tar island Dyke water (0.01%, 0.1%, 1.0%, 10%, and 50%)
e mg/L naphthenic acids

e B-naphthoflavone (10 pg/l)

The 50% Tar Island Dyke in laboratory dilution water was only included in the 7 day test
because it was found acutely toxic and the focus of the study was on sublethal effects.
This treatment was replaced with a 0.01% Tar Island Dyke treatment in the 28 day

exposure.

p-naphthoflavone and naphthenic acids were incorporated into the study design as
positive controls. B-naphthoflavone was injected into the peritoneal cavities of larger,
juvenile trout in the 7 day test, at a dose rate of 10 ug per gram of fish. The p-
naphthoflavone was solubilized and injected in a corn oil solution (controls were
injected with corn oil alone). B-naphthoflavone was obtained from Aldrich Chemical
Company Inc. (Lot No. 093103X). In the 28 day test, a solution of B-naphthoflavone in
methanol was added daily to the tank to obtain a final nominal exposure concentration
of 10 pg/L.. This was the same procedure used by Dr. J. Parrott for induction of liver

MFO in small trout.

WRITTEN ON 35/12/01 BY MGISG REVISED ON 96/05/08 BY SG FILE: 95030REV.DOC
HYDROQUAL LABORATORIES LTD. PAGE 10



LABORATORY INVESTIGATIONS ON SUNCOR TAR ISLAND DYKE
WASTEWATERS

The treatment level for naphthenic acids was set at 1 mg/L. in the short term exposure,
a solution of naphthenic acids in tap water was metered into the treatment tank with
dilution to obtain the final desired test concentration. Solutions had to be prepared
fresh every one to two days. This method was changed in the 28 day exposure. A
volume of a concentrated solution of naphthenic acids was added daily to achieve a 1
mg/L dose rate. The naphthenic acids salt was obtained from Syncrude Canada Ltd.

and manufactured by Eastman Kodak Company (Lot No.B142134).

The fish exposure unit (FEU) is described first followed by details on each component

of the fish health assessment.

3.3.1 Fish Exposure Unit (FEU)

The fish exposure unit consists of eight 200 L and eight 400 L glass aquaria fitted with
standpipes to regulate water levels. A 20 L square acrylic container with a perforated
bottom was held in place, half submerged on one side of the large tanks, to hold the fry

(termed fry vessel).

The dilution water was dechlorinated City of Calgary water (chemical profile Table 5).
Major physical and chemical parameters were similar to those for Athabasca River

water.

A dilution water line was run from a 400 L header tank down along each set of eight
test tanks and back to the header tank. A submersible pump connected to one end of
the line was used to maintain a constant flow and back pressure. Above each tank,
there was a line off the main dilution water loop fitted with an adjustable valve. Flow
was directed into the fry vessel and then out through the side-wall mounted stand pipe.

The stand pipes were connected with a flexible hose to a common drain.

The samples of Tar Island Dyke and Athabasca River water were delivered in a similar

manner with submersible pumps connected to lines running around the treatment
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tanks. Lines off the loop were fitted with adjustable valves for flow control. The sample
and dilution water lines were connected in such a way as to facilitate complete mixing

(dilution) of the influent streams before entering the tank.

Flows were measured with a calibrated flow meter and confirmed gravimetrically and
volumetrically. Flow checks and adjustments were also done twice daily initially and
then less frequently as required. Day to day variations in flow rates did not exceed 5%.
Flow rates were adjusted to give two tank volume exchanges per day. Volume through
puts were also confirmed from daily measurements of the amount of sample volume

used (measured off of storage tanks).

All tanks were aerated at rates not exceeding 7.5 mL/min per liter of solution using oil
free, compressed air. Two diaphragm pumps were dedicated to the FEU tanks (one

pump for each set of eight tanks).

Dilution water temperature was regulated with a chiller unit on the header tank. The
sample holding tanks were not fitted with chillers. Ambient conditions were close to the

desired test temperature (15 + 2°C).

Overhead lighiing was provided with cool-white fluorescent tubes with a sixteen hour

light and eight hour dark photoperiod. Light intensity at the water surface was less than

400 lux. The entire FEU was in a specially constructed, elevated and insulated

enclosure. Access was restricted and all attempts were made to minimize disruption
o g

one hour in the late afternoon.

The basic layout of the FEU is illustrated in Figure 2. Photographs of the system and

the fry vessel are shown in Figure 3.

3.3.2 Exposure and Monitoring
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The walleye were obtained from the Fisheries Branch of Saskatchewan Environmental
Resource Management with the assistance of R. J. Sanden. The fish were picked up
from the Edenwold Walleye Rearing Ponds on July 20, 1995 and transported back to
HydroQual Laboratories Ltd. on the same day. They were initially held in a small
swimming pool equipped with an external filter. Salt was added to a final concentration
of 0.2% as precaution against disease. Mortality dropped to <1% after 2 weeks holding
time. The fish were fed daily a diet of fresh snapper or cod purchased from a local
supermarket. The fillets were cut into small pieces for feeding (roughly 5 to 10% body

weight per day). The water in the holding pool was changed weekly.

Juvenile trout (5 to 10 g and 50 to 100 g) were obtained from Bob Allen’s Trout Farm,
Calgary, located 15 km from the test facility. The fish were collected and transported
by HydroQual staff. Fertilized eggs were obtained from Spring Valley Trout Farm in
Langley, BC. The eggs were shipped by air to Calgary and maintained at 15°C until

needed. Both operations were certified as disease free.

The tests were initiated when the sac fry were about 7 - 14 days from swim up. The
objective was to maximize exposure of the fish to the test samples over the non-

feeding to swim up stages. Feeding at swim up is a critical stage of trout development.

In the short term test (7 day), the small juvenile trout and walleye (5 to 10 g) were
separately confined in nets suspended in the surface layer of the larger tanks. Large
trout were also placed into the tanks and the larval fry were confined to the fry vessels.
Three fish of each species (juvenile trout and walleye) were placed in the nets, ten
large trout were put into the tank proper and 300 larval fry were placed in the fry
vessels. Water quality conditions were monitored daily to ensure that flow rates were

sufficient to prevent fouling from food and waste.

For the long term exposure (28 day), the walleye were kept in the smaller tanks (200 L)

and only larger trout were exposed in the 400 L tanks along with the larval fry.
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The fish were placed into the system approximately one week before test initiation.
Laboratory dilution water was passed through each tank and sample lines were closed
off. Moribund fish or fish showing signs of stress from handling were removed. After
one week, the tests were initiated with the addition of sample to achieve the desired
test concentrations. A volume equal to the volume added was initially removed to
maintain a constant tank volume. Hence, the desired test concentration was obtained
within a matter of minutes. The flow rate was then adjusted to give the final desired

treatment levels.

Semipermeable membrane devices (SPMD) were deployed in each tank. Only a few
SPMD’s were used in the short term exposure and these were placed on the tank
bottom. In the 28 day test, the SPMD’s were suspended in the center of the tank which
made it easier to clean the tanks and observe the fish. The SPMD’s were contained in
double layered, black fiberglass screen tubes to reduce exposure to light and prevent

consumption by the test fish.

Conductance, pH, dissolved oxygen, temperature, ammonia, and flows were measured
daily in the morning. Flow checks and adjustments were also made in the late
afternoon (early evening). All activity was confined to this time to minimize disturbance
of the fish during the test. The fish were also fed and the tanks cleaned once daily.
The trout were fed a ration of trout chow (pellets or starter chow for the fry) and the
walleye were given fresh snapper or cod equal to roughly 5% of their body weight per
day. Signs of stress or abnormal behavior were recorded. Survival was also scored

and dead fish removed from the tanks. Dead fish were examined, measured and

weighed, and then frozen (archived).

At test termination, the fish were processed following the procedure outlined in Figure
4. The large fish were bled, then euthanized with a sharp blow to the head, measured,
weighed, examined, and tissues removed. The smaller trout and walleye were
euthanized, measured, weighed, examined and tissues removed for analysis. The
small fry were transferred to tanks with laboratory dilution water for later disease

resistance, and stamina tests, and assessment of growth (challenge tests).
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Details on assessment procedures, test and analytical methods, are given in the

following sections.
3.3.3 Effects Assessment in Juvenile Trout and Walleye

Walleye and trout roughly 5 to 10 g were used in the 7 day test; however only the small
walleye were included in the 28 day exposure. Large, juvenile trout (50 - 100 g) were

used in both tests.

3.3.3.1 Necropsy

The health and condition of each exposed juvenile fish were assessed following the
standardized autopsy procedure of Goede (1993). This is a systematic procedure for
obtaining quantitative morphological data and information on the external and internal
condition of the fish (parameters summarized in Table 6). Many of the morphological
and anatomical characteristics assessed provided little relevant information due to the
fish being hatchery reared and hence in good condition. Further, changes in some
features required exposures longer than 28 days or more severe conditions. However,
the full autopsy procedure was followed to obtain data comparable to that collected on
field populations to permit resolution of potential subtle effects caused by exposure

conditions.

3.3.3.2. Hematology

Blood samples were removed from the caudal veins of the larger trout before
euthanizing the fish. The syringe (3 mL with 22 1/2 gauge needle) was heparinized
immediately before use with a freshly prepared heparin solution (50,000 IU/mL; the
syringe was filled and emptied to coat the inner barrel). The whole blood was

processed as follows:
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e one drop placed on each of three slides for blood smears and manual
counts of white and red blood cells

e ml removed for hemoglobin analysis

o of the volume (~1 mL) was placed into a microfuge tube for separation and
analyses of plasma constituents

e two hematocrit tubes were filled and plugged with putty

The hematocrit tubes were spun at full speed for five minutes. The hematocrit (%) was
read directly on the rotor. The buffy zone volume was also noted and recorded (<1%,
1% or >1%).

The microfuge tube with 1 mL of whole blood was centrifuged at high speed in a bench
top centrifuge for 5 minutes. The plasma was then removed and placed into a second

microfuge tube.

Protein, lactate and glucose levels were measured in the plasma and total hemoglobin
in the whole blood. All results were expressed in mass units per 100 mL volume (blood
or plasma). The analyses were done in 16 x 100 mm glass tubes which were read
directly in a Milton Roy Spectronic Model 21 spectrophotometer. Ten to twenty percent
of the samples {ested were duplicates and a biank and standard were analyzed for
every 10 to 15 samples. The reagents and standards were freshly prepared on the day

required. All attempts were made to complete the analyses on the day of sample

Total hemoglobin was measured colormeterically at 540 nm following addition of
Drabkin’s solution (2.5 mL to 10ul. of sample; Sigma Diagnostics, Procedure No. 525).
The reagent quantitatively converts total hemoglobin to cyanmethemoglobin which
absorbs at 540 nm. Sample values were obtained against a cyanmethomoglobin

standard curve (Sigma Catalogue No. 525-18).

Total plasma protein was measured with the dye, brilliant blue G on an aliquot diluted

100 times with deionized water (Coomassie blue; Sigma Diagnostic Procedure No.
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610). The reagent was added to 10 pL of the diluted plasma and the absorbence was
read at 595 nm (10 uL of sample plus 2.5 mL of reagent). The protein standard was
prepared fresh on the day of analysis and discarded after use (Sigma Catalogue No.

610-30).

Total lactate was determined on 10 uL of plasma with a quantitative, enzymatic assay
(Sigma Diagnostic Procedure No. 735). Lactic acid was converted by lactic oxidase to
pyruvate and hydrogen peroxide. The hydrogen peroxide catalyzed the oxidative
condensation of chromogen precursors to produce a colored dye with an absorbence
maximum at 540 nm. The lactate reagent was added to 10 uL of plasma (2.5 mL of
reagent diluted 2.5 x with deionized water). The reaction was allowed to proceed for
one hour at room temperature. The absorbence was then measured at 540 nm and
lactate levels calculated from a standard curve for lactate (Sigma Catalogue No. 735-
11).

Plasma glucose levels were also determined enzymatically with the Trinder reagent
(Sigma Diagnostic Procedure No. 315). Glucose was oxidized to gluconic acid and
hydrogen peroxide by glucose oxidase. The hydrogen peroxide formed reacts in the
presence of peroxidase with 4-aminoantipyrine and p-hydroxybenzene sulfonate to
form quinoneimine dye with an absorbence maximum at 505 nm. The reagent (2.5 mL)
was added to 10 puL of plasma, the tubes were incubated at ambient temperature for
one hour and the absorbence read at 505 nm. Glucose levels were obtained from a

glucose standard curve prepared the same way (Sigma Catalogue No. 16-300).

The blood smears were air dried and then fixed with immersion in methanol for five
minutes. The slides were stained for one minute with Wright-Griemsa after rehydration
in deionized water for two minutes. Excess stain was removed with three to four rinses
for one to two minutes each in deionized water. Three slides were prepared for each
fish. The slides were examined at a magnification of 1,000 (oil immersion). The
lymphocytes or white blood cells and erythrocytes (red blood cells) were counted in
three fields containing from 50 to 100 cells. Slides for fish from two treatments were

counted by two different technicians. The counts were done by technicians who had
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no knowledge of the identity of the slides to assess consistency in scoring and data

reliability.
3.3.3.3 Tissue Residue Analysis and Dry Weights

Tissue residue and dry weight data were not done on fish from the 7 day test. Tissues
for residue analysis were taken from the walleye and larger trout after blood collection
(trout only), liver removal, the necropsy, and gutting. Duplicate cross sectional pieces
of the carcass were cut out with a scalpel and weighed. These tissues were then dried
overnight at 95°C and reweighed for the determination of moisture content. An
additional cross-sectionai piece was removed aiong with the head for histopathoiogical
assessment. The remaining carcass was then wrapped in plastic wrap and immediately
frozen (-20°C). Disposable latex gloves were used by all individuals handling the
tissues and livers. The frozen carcass remains were sent to EnviroTest Laboratories

for analysis of tissue residues and lipid content.

3.3.3.4 Analysis of Fish Liver Mixed Function Oxidase Activity

The livers from all juvenile fish were removed, weighed, split in two pieces, wrapped in
aluminum foil, labeled and immediately frozen in liquid nitrogen. The gall bladders
were removed from the livers before weighing and processing. The livers were
thoroughly rinsed in 10% KCI to remove bile from ruptured gall bladders. However,
less than 1% of the gall bladders ruptured during surgery. In the 7 day test, the livers
were placed into 1.5 mL microfuge tubes. These were later found to be unacceptable

storage containers and were substituted with solvent rinsed, aluminum foil.

Analysis of liver mixed function oxidase activity were done by Dr. J. Parrott of the
National Water Research Institute, Burlington. The livers were transported frozen, in a
fully charged dry shipper. Duplicate livers from the 28 day exposure were sent to

EnviroTest Laboratories for Quality Assurance purposes.

3.3.3.5 Histopathological Assessment
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This work was not included in the original study design and was added only days prior
to test termination. The histopathological assessment was done by Dr. R. Muller and

Dr. C. Rousseaux.

Tissues for histopathological assessment were collected from the juvenile walleye and
trout from the 28 day test and preserved following instructions provided by GlobalTox
International Consultants Inc. The tissues were taken after the removal of the blood

and the liver, the necropsy, and samples for moisture content.

The gut contents, head, samples of muscle and liver were preserved in buffered
formalin in 250 mL Nalgene containers. The formalin solution was prepared as per

instructions received from GlobalTox International Consultants Inc. and foliows:

e sodium phosphate monobasic (NaH, PO, H,0) 650 g
e sodium phosphate dibasic (Na, HPO,4) 1300 g
¢ formaldehyde (37%) 20 L

o tap water to a final volume of 200 L

Methanol was not added to the final mixture. The time required to process each fish
was less than five minutes and the buffer volume was adjusted to give an approximate
ten to one ratio of buffer to tissue. The preserved tissues were sent by Canadian
Airlines International to GlobalTox International Consultants Inc. on November 24,
1995.

3.3.4 Challenge Tests on Larval Trout

Three hundred sac-fry were placed into the fry vessels located in the large tanks.

These fish were 1 to 2 weeks from swim up, or actively feeding. Fry were used in both
the short and long term exposures. They were not fed during the 7 day test. In the 28
day test, the fry were given a ration of roughly 5% body weight of starter chow per day.

Mortality and the general condition of the fry were noted daily and the vessels were
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also cleaned before and after feeding. The fry were used to assess effects on growth,

disease resistance, and swimming stamina (challenge tests).

3.3.4.1 Growth

Three batches of 30 fish from each treatment were euthanized, fork lengths measured,
weighed and then dried at 95°C overnight and re-weighed. Final moisture contents and
dry weights were used to assess growth. Body condition factors, calculated from the

wet weight and lengths, were also compared to tables for hatchery reared fish.
3.3.4.2 Disease Resistance

Disease resistance was assessed by exposing fry to the pathogen, Vibrio anguillarum
serotype 02, following the procedure of G. Olivier (Personal Communication) and Lall et
al. (1989). The pathogen was obtained from G. Olivier in September, 1995. Cultures
were maintained on Tryticase Soy Agar (TSA) supplemented with 2% NaCl (wt/v).
Vibrio anguillarum was selected for this test because it is a marine pathogen and wiill
not survive in freshwater. This precautionary step was intended to minimize the

potential for contamination of existing fish stocks and other cultures in the test facility.

The challenge tests were done at the end of the 28 day exposure. Groups of thirty fry

were exposed to a range of pathogen densities for 45 minutes. They were then

e Lo i e, £

removed, rinsed in clean freshwater, and placed into flow through holding tanks
(laboratory dilution water). Mortality was scored daily and observations on fish
condition and behavior noted. Dead fish were removed, the nets cleaned. The fry

were fed a ration of starter chow daily (roughly equal to 5% of body weight).

The fry were contained in small nets with an internal plastic frame. They were exposed
in large tubs (40 x 60 x 15 cm deep) containing 5 L of laboratory dilution water
supplemented with 2% NaCl. The treatments included a control, and four pathogen

densities each separated by order of magnitude (basic design illustrated in Figure 5).
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The Vibrio anguillarum was grown in Tryticase Soy Broth (TSB) supplemented with 2%
NaCl (wt/v) in preparation for the challenge test as follows. One week prior to the test,
bacteria were removed from the plates and placed into 200 mL of TSB in a 250 mL
Erlenmeyer flask (one flask per plate). This culture was allowed to grow at 20 + 2°C for
48 h with occasional shaking. Two mL of this culture was then placed into 200 mL of
new saline TSB. These cultures were grown for 24 h then subcultured. The optical
densities of the cultures were measured at 750 nm after each transfer. Daily
subcultures were done until the same 24 h optical density measurement was attained
three days in a row (constant growth). The optical density increased from zero (TSB

blank) to 0.4 units in one day.

The culture was adjusted to 0.3 absorbance units with fresh media for the challenge
test. The following volumes were added to each treatment vessel containing 5 L of
saline laboratory dilution water; 0.75, 7.5, 75, and 750 mL. A volume equal to the
volume added was removed before the addition to keep a constant treatment volume of
5L.

The treatment vessels were large enough to accommodate the nets from eight
treatments. Hence, all fish were exposed to the same pathogen density at the same
time under the same conditions. After exposure, the nets and fish were rinsed and
placed back into recovery tanks (Figure 5). Samples from each treatment tank were
collected, serially diluted, and 0.25 puL of each dilution drop plated on 2% NaCl TSA.
The plates were incubated at 20 + 2°C for 24 hours and the colonies counted. The
applied dose was set to equal the number of colony forming units per mL of test
solution (CFU/mL).

Disease mortalities can be confirmed by culturing the kidney of dead fish on saline TSA
(Olivier, Personal Communication). Virulence can also be confirmed by injecting fish
with the pathogen. These procedures were tried; however, it was too difficult to remove

the kidney tissue from the fry.
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The original method was developed with fish weighing 15 to 20 g. Virtually no work has
been done on small and larval fish. Hence, the optimal post treatment time was
determined by following mortality daily for ten days. Most deaths occurred 4 to 5 days
after exposure. For this reason, a seven day post exposure period was deemed optimal

for resolution and comparison of disease resistance effects.

3.3.4.3 Swimming Stamina

Stamina is an excellent, generic measure of the general condition and health of fish.
This characteristic was assessed through swimming ability. The fry were placed into a
current of fixed velocity and the number of fish able to remain swimming was scored

over time.

A schematic of the fish swimming unit is shown in Figure 6. Water was pumped from a
trough to a header tank equipped with an overflow to maintain a constant head. Three
outflows in the tank bottom emptied into 4” diameter drain pipes. The top section of the
pipes were removed in order to see the fish. Valves on the outflows permitted control
over current flow. The upper end of each swimming tube was blocked with a net to
prevent fish from swimming out and the lower end was open. A net (30 x 30 x 50 cm
high) submerged in and attached to the lower end confined any fish that fell out of the
tube. The tubes were photographed (slides) and videotaped at selected time intervals
over a three hour swimming period. The fish in the tubes were counted by projecting
the slides onto a white board,

The stamina tests were done as follows. The trough was first filled with fresh laboratory
dilution water at the holding temperature suitable for the fish (15 + 2°C, the water was
renewed for each test). Holding nets containing the fish were transferred from the
holding tank to the trough and the top of the net was affixed to the end of the swimming
tube (one test or treatment per tube). Flow was then started and measured using time
of travel (float placed at top of tube and the time required to travel the length of the
tube recorded). Adjustments were made to get 0.2 m/s. Higher flows were too

overpowering and the fish could stay almost indefinitely in lower flows. After the flow
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check and adjustments, the fish from one holding and capture net were netted and
placed in the upper end of the trough. This was repeated for all tubes and the entire
process was done three times. In preliminary studies, the maximum number of fish
remaining in the tube was obtained after three successive placements. The remaining

fish simply did not exhibit rheotaxis (desire to swim as opposed to limnophilia).

Loading the tubes took 15 minutes, after which the test was deemed started (t=0).
Photographs, videotape, and manual counts were taken at regular intervals.
Sometimes reliable manual counts were not possible with large numbers of fish.
However, the manual counts were used to confirm slide counts. The test was

terminated after three hours, and the fish returned to the resting or holding tanks.

The data tabulated included number of fish swimming at time zero as a percentage of

the total number of exposed fish, and the percentage remaining at hourly intervals.
3.4 Chemical Characterization

A sample of the Tar Island Dyke water from the 28 day test was submitted to
EnviroTest Laboratories for detailed chemical characterization. Tissue samples were
also submitted for residue analyses of Oil Sands related compounds. Details of the
analytical methods are referenced in the results (appended).

4.0 RESULTS AND DISCUSSIONS
This section is divided into five main components dealing with:

1. trophic effects

2a. fish health effects

2b. histopathological assessment
2c. mixed function oxidases

3. chemical characterization and tissue residue analyses
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A complete battery of acute and chronic tests was applied to all large samples of
Athabasca River and Tar Island Dyke water collected on three separate occasions.
Fish health effects were assessed in two separate studies conducted on samples
collected over a three month period. The 7 day short term study was done with fewer
walleye and all fish were exposed in the same tank (fry in fry vesseis, 5-10 g walleye
and trout in nets, and 50-100 g trout free ranging). In the 28 day test, the walleye were

exposed in separate tanks and only the fry and large trout were used.

Growth measurements, disease resistance and swimming stamina were not done on fry
from the short term study. All data from both studies are presented here for
comparative purposes. The reports produced by third parties are incorporated in this
document but not interpreted. These are the histopathological assessment and the

analyses of fish liver, mixed function oxidases.

The chemical data are presented in a separate section. This information is referred to

in other sections but kept separate for organizational clarity.

4.1 Sample Collection, Transport and Storage

No difficulties were encountered in the collection, transport, storage and disposal of all
samples. The second sample was obtained and transported back to the testing facility

in a blizzard. However, the sample was not frozen at time of receipt.

Information on each sample is summarized in Table 7. There were some obvious
differences amongst individual samples as a result of seasonal and climatic factors.
This was more apparent in the Athabasca River water following storm events and ice

formation.

The river water sample coliected on 95/09/29 was extremely turbid, had a mild organic
odour and the conductance was 25% higher than the previous sample (collected on
95/08/11). The pH of both the Tar Island Dyke and Athabasca River samples ranged

from 8.2 to 8.5 which was similar to laboratory dilution water. Dissolved oxygen levels
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were at saturation for the sample temperature. There was no clear indication of a
significant chemical or biological oxygen demand. Ammonium levels were low but

significant in all samples.

The high conductance levels in the Tar Island Dyke wastewaters indicated a potential
salt effect on invertebrate survival and reproduction, and algal growth. However, there
were no other extreme values of concern in the data collected at sample receipt. It
should be noted that the Tar Island Dyke sample for the 7 day test had a large
population of chironomids and a distinct algal bloom (bluegreens). All Tar Island Dyke

samples were cloudy and had distinct hydrocarbon odours.

4.2 Trophic Effects Assessment

A comprehensive acute and chronic battery of tests was applied to each Tar Island
Dyke and Athabasca River sample. These tests included species representative of
major trophic levels in aquatic systems. The methods were developed by Environment
Canada as tools for assessment and management of toxic effects in freshwater aquatic

systems for environmental conservation and protection.

The test battery consists of microbes, plants, invertebrate, and fish. Microbes and
plants (algae) convert chemical energy and light (plants) into biomass and serve as
major food sources for invertebrates. invertebrates, such as the waterflea, feed on

microbes, algae and detritus and they are a major food source for fish.

Individual test results are summarized in Table 8. Copies of all test reports are

appended.

The Athabasca River water sample was not acutely toxic to trout, Daphnia or bacterial
luminescence. Further, the river water had no effect on aigal growth, and survival of
Ceriodaphnia. A slight reduction in reproduction of Ceriodaphnia (roughly 30%) was
noted in all samples. Athabasca River water was also acutely toxic to fathead

minnows. The reasons for these marginal effects are unclear. Ceriodaphnia is
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extremely sensitive to the many soluble salts. Fathead minnow is however, a relatively
robust test species but appeared to be sensitive to constituents in Athabasca River

water.

Tar Island Dyke water was more toxic to the test organisms than Athabasca River
water. However, the toxicity was marginal to moderate as opposed to extreme. The
alga, Selenastrum, and waterflea, Daphnia magna, were the most tolerant species with
little or no effects measured. The concentration of Tar Island Dyke water reducing
bacterial luminescence by 50% ranged from 42 to 65%. However, in the first sample of
Tar Island Dyke water collected, only a screen test with bacteria was performed. This
gave a result of 34% of the controls. The L.Cs, for trout and fathead minnow ranged
from 27 to 62% and 64 to 74 % respectively without any clear pattern. The ammonia
present in Tar Island Dyke water could be a factor contributing to the toxicity. it is
interesting to note that similar effects were obtained for both fish species. This could
indicate that there is one class of compounds or compound responsible for the

observed lethal effects on fish.

Survival of Ceriodaphnia was marginally affected along with reproduction. Again there
was no clear and consistent trends in the data. There effects could be due to high salt
levels in the Tar Island Dyke water (sodium in particular).

The order of increasing species sensitivity to Tar Island Dyke water was:

Daphnia=Selenastrum<trout=fathead minnow=bacteria luminescence<Ceriodaphnia

A five to ten fold dilution of Tar Island Dyke water would probably render it non-toxic to

all life forms in the test battery.

The toxicity was not strong enough to justify a low grade toxicity identification
evaluation. The effects were considered marginal at best and there was little variability

and no obvious trends in the test data.
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4.3 Fish Health Effects

Low grade, long term exposure to non-acutely lethal levels of environmental
contaminants can be stressful. Different life forms will respond in different ways to
stress depending on the nature of the stressor (level and mode of interaction), duration
and intensity. Stress has been defined as the cumulative effect of all biochemical and
physiological responses related to an animals attempt to maintain or re-establish
homeostasis in response to changing environmental conditions (a more complete

discussion of stress can be found in Adams, 1990a).

Stress can impair the general health and condition of an organism through diversion of
energy and disruption of normal physiological functions. This has a potential to effect
basic processes such as growth and reproduction and ultimately survival. The later has
more profound consequences at the level of populations and community structure of
aquatic ecosystems. Most impacts are discovered after the fact through changes in
populations. Sublethal, chronic related responses can be measured but it is extremely
difficult to unequivocally resolve cause and effect relationships. For this reason,
laboratory studies were commissioned to examine a broad range of sublethal
responses in fish populations exposed to Suncor wastewaters. The tests were
conducted under controlled conditions over a range of treatment levels. This was
intended to provide greater resolution over cause and effect relationships for individual
responses and the collective effects on the general condition and health of exposed
fish. Most of the responses measured in the laboratory studies have been assessed in
natural fish populations in the area around the Oil Sands operations. Hence, the

laboratory data can provide a level of validation of field observations.

Fish health effects were divided into two major components, the first component was
the tests on the larger juvenile trout and walleye. This included the necropsy, blood
work, moisture contents, liver mixed function oxidases, and histopathological
assessments. The second component included the challenge tests on the fry and
included growth, disease resistance and swimming stamina. Growth is a good indicator

of overall fish health and condition (performance). Disease resistance provides some
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insight into immune system integrity and response to a pathogen. Finally, swimming
stamina provides a direct measure of the bioenergetic cost for maintaining a

homeostatic condition in response to environmental stresses.

Monitoring data and general observations made during each test will be discussed first.
This will be followed by the results for the large juvenile trout and walleye, and the
larval trout. The chemical characterization and tissue residue analysis will be

presented in the final section.

4.3.1 General Test Conditions and Observations

Flows were checked and adjusted at least once daily, and a number of water quality
parameters were measured daily (pH, conductance, temperature, dissolved oxygen,
and ammonium). Survival, signs of stress, and unusual behavior were also noted.
There were no signs of stress exhibited by the fish in the short term, 7 day exposure
except in the higher treatment levels (10 and 50%). The 50% Tar Island Dyke was
lethal to trout and walleye. The fish in 10% Tar Island Dyke water also appeared
stressed in both tests (7 day and 28 day). They were dark in color and less active than
fish in the other treatments. All fish exposed to naphthenic acids were also visibly
stressed. Photographs of walleye and trout in laboratory dilution water in the 28 day

test are presented in Figure 7.

During the end of the 28 day exposure, it was noted that in some tanks one of the
larger trout would become dominant. This fish would aggressively occupy the center of
the tank. The remaining fish would remain near the bottom or at one end of the tank.

Dominance was not noticed in the short term tests or with the walleye and fry.

All water quality monitoring data are appended for both tests. The mean and ranges
are summarized in Table 9. All parameters were relatively constant on a day to day
basis. Ammonia levels were consistently less than 1.0 -N/L. At the treatment pH, the

proportion of NH; was below that known to be harmful to fish.
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Over all treatments the pH ranged from 7.5 to 8.0. In the 7 day test the conductance
ranged from 253 to 426 uS/cm and in the 28 day test in all treatments from 307 to 499
uS/cm. The temperature averaged 15 + 2°C throughout the 28 day test. Dissolved
oxygen levels were at saturation in the smaller, walleye tanks. However, levels were
roughly 70 to 80% saturation in the larger tanks. This was due to an oxygen demand
created by a build up of detrital materials on the nets holding the SPMDs. Dissolved

oxygen levels quickly increased to saturation after the SPMDs were removed.

in the 28 day exposure, all large trout in the 0.01% Tar Island Dyke treatment were lost
on day 20. The reason for this was not determined, although it persisted in the tank.
Daily screening tests were done on the tank water with larval trout. Survival increased
over time indicating that the substance was being diluted out. It should be noted that
all inflows were diverted through the fry vessels and then into the tank. The fry were
not affected and the walleye in the same treatment but in a different tank were not
affected. This suggested that the source of the material was confined to this tank
(possibly associated with the SPMD). A possible disease outbreak was also suspected
but could not be confirmed. Although each treatment was equipped with separate nets,
buckets and other cleaning implements, the walleye were not affected. Further, there

was no mortality observed in adjacent tanks.

The large trout in the laboratory dilution water appeared unduly stressed on day 26.
This was a sudden and highly visible change in behavior. For this reason, the fish were
processed two days before test take down. The condition and appearance of the fish
were similar to those that died in the adjacent tank (0.01% Tar Island Dyke). No signs
or symptoms of disease were detected and the lethal agent appeared to be chemical in
nature. It was suspected but not confirmed that it may have also been connected with
the SPMD.

Most of the fry in the 10% Tar Island Dyke treatment were lost on day 14. The influent
line fell out of the fry vessel into the tank and most of the fry suffocated due to lack of

flow. Surviving fry were used for growth assessments and one disease challenge test.
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Survival of walleye, trout and larval trout in the 7 day and 28 day tests is presented in
Table 10. Although visibly stressed, all fish survived the 10% Tar Island Dyke, but not
50% (7 day test only). Some walleye mortality was observed across the test but this
was not considered significant and very likely due to the handling of the fish. In general
the fish in Athabasca River water appeared more active and they grew faster than in
other treatments. It should be noted that only three 5 - 10 g walleye and trout were
exposed in the 7 day test along with fry and larger trout. Ten walleye were exposed in
the 28 day test and the smaller 5 - 10 g trout were omitted. The larval trout mortalities

for the 7 day test were approximated from daily observations and fish counts.

4.3.2 Effects Assessment in Trout and Walleye

4.3.2.1 Necropsy

The necropsy data for the short and long term tests are summarized in Tables 11 and
12. The data on individual fish are appended. All trout were hatchery reared and in
reasonably good condition at test initiation. The walleye had been reared by hand for
roughly two months and they were also in excellent condition at the start of both tests.
Hence, most internal and external features examined in the autopsy procedure were
within normal ranges (Table 11). All fish were immature, there was little hemorrhaging

or inflammation of body organs and glands.

There were no significant differences amongst final average fish weights for walleye in
Tar Island Dyke treatments compared to controls. Although not significant, it is
intriguing to note the higher average weights for walleye in Athabasca River water.
Similar results were obtained for the larger trout although there was less of an increase
in Athabasca River water due to the larger fish size and short duration of the test (28

days).

Condition factors are often used to compare growth amongst different treatments and
against values established for fish reared under controlled conditions. Factors affecting

feeding to the conversion of food into biomass (growth) will affect the body condition
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factor. Hence, differences in condition factor need to be cautiously interpreted in light

of other morphological and anatomical observations and measurements.

Body condition factors and liver somatic indices were derived from the fish and liver
weights (Table 11). Condition factors were also calculated for the larval fry from the 28
day test. Few differences in body condition factors were noted between the 7 and 28
day test and amongst treatments, for all fish (juvenile walleye and trout, and larval
trout). The juvenile trout exposed to naphthenic acids in the 28 day test had the lowest
condition factor (0.8 compared to 1.4 for controls). These fish also appeared stressed
and were not eating as well as the fish in other treatments. The liver somatic index is
the ratio of liver weight to body weight. There were no obvious and consistent trends in
the ratios for trout exposed in the 7 day test. The LSI for fish exposed in naphthenic
acids in the 28 day test was the highest (twice the controls). A lower body weight from

less active feeding will give a higher LSI and lower body condition factor.

The body condition factors were consistent with the trends in weight and length
amongst all treatments. All trout were hatchery reared and in relatively good condition.
The walleye had been hand reared for roughly two months and were all in good
condition at test initiation. There was little to no erosion of fins and opercula. All fish

were immature, and there was some swelling and inflammation of the pseudobranch.

The liver performs a number of functions including food metabolism, glycogen storage,
bile and plasma protein synthesis, and metabolism and removal of materials from the
blood. The size and colour of this organ can change relatively quickly in response to

metabolic requirements.

The ratio of liver weight to body weight or liver somatic index (LSl also known as
hepatosomatic indices or HSI) has been widely used in studies on stress. A change in
liver weight in response to stress have been generally attributed to changes in glycogen
levels. Liver weights can also increase due to increases in cell size and numbers

(hypertrophy and hyperplasia)
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There were no trends apparent in LSI's derived for the walleye. Values were general
higher in the 28 day test compared to the 7 day test. Fish exposed to Athabasca River
water had the lowest LS| in the 28 day test. This probably reflects the fact that these

fish appear to do better than those in the other treatments.

The necropsy results did not reveal any individual features or group of characteristics
that could be linked with the exposure conditions. This could indicate that the many
stressors present in Tar Island Dyke water do not effect the endpoints examined or that

the exposure duration was too short to observe these effects.
4.3.2.1 Hematology

The blood related parameters examined included hematocrit, hemoglobin, glucose,
protein, lactic acid and differential blood cell counts. Hematocrit is the percent volume
of cells in the blood (mostly red blood cells). Changes in hematocrit could indicate
impairment of normal blood cell development. Lowered hematocrit could affect
endurance, ultimately growth and survival, through restricted oxygen transport.
However, hemoglobin levels provide additional information on the potential oxygen

binding capacity.

Hemoglobin is responsible for the binding and transport of oxygen. Lower levels may
indicate some impairment of normal blood cell development and it could affect stamina

and endurance. Measured levels in the ex

aosed fish ranged from 5 to 10 g/dL in the 7
day test and 6 to 9 g/dL in the 28 day test (Table 11). There were no differences

amongst treatments.

Hematocrits ranged from 28 to 41% and 28 to 40% in the 7 and 28 day test
respectively (Table 11). Levels were lower in the highest Tar Island Dyke treatments
tested (50% in the 7 day and 10% in the 28 day test). However, all values were within

the range considered normai for rainbow trout (24-43%; Wedemeyer et ai., 1990).
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The use of plasma protein levels as an indicator of stress is questionable. Reductions
in some proteins are often offset by increases in other classes. Hence, this response
needs interpretation in light of suitable control responses. Major functions of blood
proteins are osmoregulatory, clotting factors, binding of hemoglobin and metals, and as

enzymes and hormones (trace levels).

Plasma protein levels in hatchery reared trout ranged from 1 to 4 g/dL (Wedemeyer et
al., 1990). The levels measured in the 7 day test ranged from 4 to 7 g/dL with no
apparent correlation with the treatment conditions. Similar results were obtained for the

28 day exposure (4 to 6 g/dL, Table 11).

Lactic acid is a by-product of carbohydrate metabolism. High levels are produced in
muscles under severe stress or due to fright (anaerobic metabolism). Lactic acid is
removed from the blood by the liver. Hence, changes in plasma lactic acid levels are
indicators of production and metabolism. Prolonged high levels of lactic acid can lead

to weakness, fatigue and ultimately death.

Lactic acid levels ranged from 73 to 141 mg/dL and 27 to 69 mg/dL in fish from the 7
and 28 day exposures. The highest level was measured in severely stressed fish
exposed to 50% Tar Island Dyke in the 7 day test (141 mg/dL). These ranges are
higher than that reported for trout (20-30 mg/dL., Wedemeyer et al., 1990). However,
many factors can affect lactic acid levels and it is essential to have a proper test control
for interpretation of the resuilts. In all cases, the variance in levels was relatively high

within test treatment groups (roughly 20 to 50%).

It was interesting to not that lactic acid levels were lower in fish exposed for longer
periods of time. This could reflect an adaptive response to the initial stress of
placement in the system and exposure to the test conditions. There also appeared
some correlation between observed levels of inactivity and lower lactic acid levels. This
was evident in the fish exposed to naphthenic acids and 10% Tar Island Dyke. They

were the most sedentary and did not feed as well as the other fish.
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Glucose is a nutrient (energy source) in blood utilized by all cells. Plasma glucose
levels are controlled by hormonal responses and intrinsically linked with carbohydrate
metabolism in the liver (glycogen levels). Any factors affecting liver glycogen stores
including feeding, diet, life stage, etc. will influence glucose levels. High levels
(hyperglycemia) reiative to a suitable control, can indicate hyperactivity of endocrine
glands, and short term adaptive response to environmental stress. Low levels

(hypoglycemia) control results from liver dysfunction, starvation or hormonal imbalance.

Blood glucose levels ranged from 67 to 116 mg/dL in the 7 day test and 85 to 155
mg/dL. in the 28 day test (Table 11). Lower levels were evident in fish exhibiting signs
of stress. The mean values for 50% Tar island Dyke (7 day test) and 10% Tar Island
Dyke (28 day test) were 67 and 76 mg/dL respectively. The fish exposed to naphthenic
acids in the 28 day test also had lower plasma glucose levels (85 mg/dL).

Blood cell counts were done to obtain a white to red blood ratio. Differential white cell
counts were not made. The relative proportion of white to red blood cells is a good
indicator of immunological condition. Depressed levels may be associated with stress
related factors including disease, exposure to xenobiotics, and spleenic disorders.
White blood cells have major functions in coagulation to minimize blood loss from injury

and phagocytosis and immune responses to infection.

There were no clear differences in white blood cell ratios amongst all treatments (Table
1)

4.3.2.3 Induction of Liver Mixed Function Oxidases

Recent work by Dr. J. Parrott on effluents discharged to the Athabasca River indicated
that Suncor effluent induced high levels of EROD, notably in hepatic cell cultures.
EROD, 7-ethoxyresorufin-O-deethylase is one of a class of hepatic monooxygenases
or MFO. MFO are synthesized in response to the presence of foreign substances
(xenobiotics). Many xenobiotics are not easily excreted in the parent form. MFO break

these compounds down into derivatives that are more easily removed by natural bodily
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processes. During metabolism, some compounds can be altered in such a fashion that
they become more reactive. Some by-products can even react with DNA leading to
tumor formation, although the frequency of this is extremely small and occurs over long
time periods. The presence of elevated MFO has been used as an indicator of
exposure to foreign substances. However, the ecological relevance of induction is not

well understood.

The work of Dr. J. Parrott raised two issues 1) what is the relationship between SPMD
induced tissue culture EROD activity compared to live fish and 2) what in Suncor
effluent induces MFO. The original work was done on extracts of semipermeable
membrane devices or SPMD’s. The devices were deployed in the Athabasca River
above and below effluent discharges. They were then extracted and the extracts

tested with a cell culture line derived from fish livers.

To address the questions raised by this study, trout and walleye were exposed to the
wastewater in the presence of SPMD’s (deployment of SPMD illustrated in Figure 8).
This permitted a direct comparison of induction in whole fish with that of cell cultures in
response to extracts of SPMD’s. The later will concentrate hydrophobic materials

enhancing detection limits.

Some test results are presented in Table 13 and a copy of Dr. J. Parrott’s report is
appended. In the 7 day exposure, EROD levels in the walleye and small trout (6 - 10 g)
did not increase with increasing wastewater concentrations (up to 10%). EROD was
not induced in the larger trout surviving the 50% treatment. These fish were visibly
stressed at test termination, and the condition was lethal to the walleye and small trout
and 50% of the large trout. The positive control, B-naphthoflavone, effectively induced
EROD in the large trout (the B-naphthoflavone was injected into these fish). Short term
exposures to 1 mg/L naphthenic acids did not induce EROD in walleye and both the

small and large trout.

At the time of writing this report, data had not been received from Dr. J. Parrott for the
SPMD extracts (7 and 28 day) and livers from the 28 day test.

WRITTEN ON 95/12/01 BY MGI/SG REVISED ON 96/05/08 BY SG FILE: 95030REV.DOC
HYDROQUAL LABORATORIES LTD. PAGE 35



LABORATORY INVESTIGATIONS ON SUNCOR TAR ISLAND DYKE
WASTEWATERS

Data for the 28 day test are summarized in Table 13 and the reports are appended.
Two enzyme systems were assayed by EnviroTest Laboratories, 7-ethoxyresorufin-O-
deethylase (EROD) and aryl hydrocarbon hydroxylase (AHH). A three fold increase in
activity was noted in fish exposed to 10% Tar Island Dyke. Similar results were
obtained from AHH in livers of fish exposed to B-naphthoflavone. However, EROD
activity in these livers was almost eight times higher than in livers from fish exposed to

Athabasca River water.

4.3.2.4 Histopathological Assessment

A histopathological assessment of trout exposed to the Athabasca River water, 10%
Tar Island Dyke and naphthenic acids was conducted by GlobalTox International
Consultants Inc. Only fish from the 28 day exposure were assessed. The results are

briefly summarized here and the report appended.

“The findings ranged from incidental changes that could be attributed to the method of
euthanism or fixation to hepatic lipidosis and mild renal degeneration and regeneration.
The findings associated with exposure to naphthenic acids consisted of mainly hepatic
lipidosis. This hepatic lipidosis was more sever than that seen in 10% Tar Island Dyke
treatment group. However, the findings in the kidney, indicative of mild renal toxicity

were only found in this group. The findings on the gills could not be attributed directly

to toxicity, but warrant further investigation.”

The large trout exposed to naphthenic acids and 10% Tar Island Dyke were visibly
stressed at test termination. Further, of all biomarkers examined, effects were only
detected in these two treatment groups (plasma glucose levels were also low in fish
exposed to B-naphthoflavone). The laboratory controls were not examined in the

histopathological assessment.

4.3.2.5 Assessment of Growth, Disease Resistance, and Swimming Stamina in Larval
Fish
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The 7 day exposure was too short to merit investigation of growth, disease resistance,
and stamina. Hence, all challenge tests were only done on larval fry from the long

term, 28 day exposure.

Environmental stress can impair normal fish development, growth and condition by
diverting energy resources and interruption of normal physiological functions (immune
and reproduction systems, biochemical processes, etc.). These types of effects are
extremely difficult to assess from selected measurements of biochemical, physiological
and non-physiological indicators. However, challenge tests can provide insight into the
capacity, performance and overall condition of an organism. These tests were

designed to assess disease resistance, stamina and growth.

Growth is a measure of an organisms ability to convert food into biomass; an
integration of a number of behavioral, biochemical and physiological processes critical
to survival. Growth of fry was measured as an increase in dry weight and length.

Condition factors were also derived based on length and wet weight data.

The fry exposed in Athabasca River water were significantly larger than fry from other
treatments. Weight gain in the p-naphthoflavone treatment was the lowest. The Tar

Island Dyke treatments were similar to or exceeded the controls (Table 14).

Condition factors for the fry indicated that they were all in reasonably good health

compared to hatchery reared fish (Table 12).

Stress induced alteration of normal immunological functions are easily quantified.
Many fish are asymptomatic carriers of pathogens. these are normally kept under

control, but impairment can result in growth of the pathogen to lethal levels.

The disease challenge test was designed to asses the “health” of the immune system.
Disease resistance is an integrated, whole organism response involving the functioning

of numerous physiological systems (Schreck, 1990). The larval fish were reared in the
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wastewater and Athabasca River water for 28 days. The fish were exposed to a range
of pathogen densities and allowed to recover. Mortality was then scored over time.
The actual mechanism of infection is not well understood. However, the test was

designed to give a range of responses, from no effect to lethality.

Little mortality was noticed one to ten days after exposure to the pathogen. The
greatest incipient mortality occurred after 3 to 4 days. The entire challenge test was
repeated on fish that were held for 17 days following the 28 day exposure period. The
results from those tests were qualitatively similar although the indices of mortality were

less across all treatments (Table 14).

Mortality was highest in the exposure to Athabasca River water, followed by p-
naphthoflavone and then laboratory controls. All the mortality observed in fry exposed
to Tar Island Dyke treatments and unexposed laboratory fry (externally reared controls)

were lower but similar.

The results from the second test indicated that abilities of the fry to resist disease
increased after a prolonged period of growth in laboratory dilution water. However, the
fry from the Athabasca River water treatment did not fair as well as the other

treatments.

Swimming stamina is a good general measure of fish condition and health. Stress

related biosnergenic demands and disruption of physiological processes can affect

stamina. Recovery following exercise can also provide insights on fish heailth.

The fry were placed into swimming tubes; in a constant flow condition. The number of
fry exhibiting rheotoxis at test initiation and over time were recorded. The test was
repeated after a 24 hour recovery period and again after a 72 hour recovery period.
Fry reared in the laboratory and not in the fry vessels were also included as an

additional control group (external controls reared in a separate system).
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The number of fish exhibiting rheotoxis from the Tar Island Dyke and Athabasca River
water exposures and controls were similar (Table 14). However, the fry from the f-
naphthoflavone treatment performed poorly with less than 2% exhibiting rheotoxis.
Most fry could maintain swimming for 60 minutes, but numbers tended to drop by the
end of three hours. In previous tests, it was found that fish remaining after three hours
could continue swimming for much longer time periods. Hence, the tests were

terminated after three hours.

The number of fish exhibiting rheotoxis at test termination increased after the 24 hour
recovery period. However, the same pattern in the data was noted. The fry exposed to
Athabasca River water had less endurance than fry from other treatments. Similar

results were obtained after the three day recovery period.

The fry from the Athabasca River water exposure were larger and appeared in better
condition than fry from the other treatments. The difference in endurance could not be
attributed to the metabolic diversion of energy into growth at the expense of overall
stamina. This was consistent with reduced ability of these fish to resist disease. The

size of the fish relative to crowding in the swimming tube could be an additional factor.
4.4 Chemical Characterization of Tar Island Dyke Water and Fish Analysis

A sample of Tar Island Dyke water was sent to EnviroTest Laboratories and Chemex
for a complete chemical characterization. The fish carcasses from the 28 day exposure
were also sent to EnviroTest Laboratories for residue analysis of target Oil Sands

related compounds.

At the time of writing this report, only data for the chemical analysis of Tar Island Dyke

water were available. These are appended.

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions
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Laboratory Investigations were conducted to assess potential trophic level and fish
health effects of Suncor Tar Island Dyke water. Experimental controls included
standard reference toxicants, laboratory dilution water, Athabasca River water (field
control), and study specific positive controls (B-naphthoflavone, naphthenic acids). The
findings were:

e Tar Island Dyke water was not acutely toxic to Daphnia and did not inhibit growth of
Selenastrum; some toxicity was detected with trout, fathead minnow, bacterial
luminescence and survival and reproduction of Ceriodaphnia. These effects were
considered moderate and with slight dilution, Tar Island Dyke water will have little or
no effect on species representative of major trophic levels in aquatic systems.

e Athabasca River water was generally not toxic. However, some marginal effects
were detected for fathead minnow and trout, and Ceriodaphnia.

e Tar Island Dyke water was not toxic enough tc permit implementation of a low grade
TIE.

e The pattern of toxicity of Tar Island Dyke water to the test organisms indicated that
one group or class of compounds was responsible for the observed effects.

e A histopathological assessment was done by GlobalTox International Consuitants
Inc. on fish from the long term test exposed to Athabasca River water, naphthenic
acids and 10% Tar Island Dyke water, tissue from trout exposed to 10% Tar Island
Dyke and naphthenic acids revealed some pathology consistent with but not
diagnostic of toxicity. No conclusions were made on the condition of fish exposed
to Athabasca river water.,

e Challenge tests were done on fry reared in the test treatments and included disease
resistance, swimming stamina and growth assessments. Tar Island Dyke water had
little effect on the growth, and general health and condition of the fry. Although fry
reared in Athabasca River water had better overall growth, they were more
susceptible to the pathogen and had less endurance. Exposure to diluted Tar
Island Dyke water will have little or no impact on fry performance, health and
condition.

e Fish health effects were assessed after short and long term responses. Similar

results were obtained for the 7 and 28 day exposures. The necropsy did not reveal
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any significant difference amongst treatments. The hematological assessment
revealed lower hematocrit, and glucose, protein, and hemoglobin levels in fish
exposed to 10% Tar Island Dyke water. The fish exposed to naphthenic acids also
had lower hematocrit and glucose levels. These fish were also visibly stressed at
test termination.

Levels of EROD activity were increased in fish exposed to Tar Island Dyke water
(10%) relative to Athabasca River water in both the short and long term tests. Data
were not available for the SPMD extracts.

The walleye responded in a similar way to that of the trout. No induction of EROD
was detected in fish exposed to Tar Island Dyke water and Athabasca River water
compared to laboratory controls in the 7 day test. Survival and the general
condition of the walleye were also similar to the exposed trout. Data were not
available for the 28 day test.

Tissue residue data were not available at the time of writing this report.

5.2 Recommendations

Some variation in the toxicity of Tar Island Dyke water was noted in the battery of acute

and chronic tests. However, the sample to sample variability was not high and all

species responded in a similar fashion. Hence, the test battery can be reduced for

more frequent monitoring with some confirmatory testing with an expanded battery.

Bacterial luminescence was well correlated with and was as sensitive as the other test

species. This test could be used for monitoring purposes.

The responses of walleye and trout were similar. Hence, one species can be used
for future testing and assessment of fish impacts.

Necropsy on hatchery reared and laboratory reared fish did not reveal any
qualitative or quantitative differences amongst treatments. These procedures
should be modified and reduced. The hematological assessment and analysis of
blood parameters should be retained along with liver and fish weights.

Treatment levels separated by an order of magnitude were best suited for
resolution of sublethal effects. More closely spaced treatments would tend to

confound the data. However, a larger sample size would decrease variability.
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e The SPMD’s enclosed in nets tended to accumulate debris and were difficult to
clean. In future exposures, the SPMD’s should be located in the influent or effluent
stream and not the tank.

e The challenge tests were relatively economical and provided useful information on
the general health and condition of the fry. These types of tests should be
expanded. Further, other biochemical responses in smaller fish should be
investigated. There are many benefits for using smaller fish, including a greater
sample size.

e The histopathological assessment should be retained but needs to be incorporated

into the initial study design. The assessment should also include the fry.
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LABORATORY TOXICOLOGICAL CHARACTERIZATION OF SUNCOR WASTEWATERS

Table 1. Study Specific Quality Assurance Practices

STUDY COMPONENT

QUALITY ASSURANCE PRACTICE

TROPHIC EFFECTS TESTING

in-life audits

independent review and verification of reports
negative controls run with each test

reference toxicant tests and warning charts for
each test species

replication of test treatments

controlled environmental conditions

standard operating procedures

FISH HEALTH EFFECTS ASSESSMENT

Necropsy

Biochemical Analyses (blood)

Biochemical Analyses (MFO)

Histopathological Assessment

negative and positive controls (lab dilution water,
BNF and NAP)

daily chemical analysis and flow checks

test repeated (short and long term)

in-life audits

controlled environmental conditions

access to test area restricted

checklists used to ensure all data recorded
samples preserved and clearly labeled immediately
after processing

training

photographs (filem and videotape)

standard test methods
negative and positive controls
duplicates and certified reference standard

chain of custody forms

split sample

negative and positive controls

third party quality assurance practices

chain of custody forms
third party quality assurance practices
independent review
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STUDY COMPONENT

QUALITY ASSURANCE PRACTICE

Disease Resistance

Swimming Stamina

CHEMICAL CHARACTERIZATION

e & ® @& &

tests repeated

uniform exposure conditions

large sample size

broad range of treatment conditions
external controls

dose verification

negative controls

tests repeated

replication of selected treatments

external controls

flows calibrated at least daily in swimming tubes
negative controls

fish introduced to tubes three times to give all fish
an equal chance to swim

water in tubes renewed after each test to maintain
temperature at 15 + 2°C

chain of custody forms

internal data review

split samples

laboratory specific QA practices
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LABORATORY TOXICOLOGICAL CHARACTERIZATION OF SUNCOR WASTEWATERS

Table 2. Sample Collection Dates and List of Tests Performed

SAMPLE

REF DATE TYPE DA(D) TR(D) BL(S) BL(D) AGD) CDMD) FM(D)
Tar Island Dyke Water
95293 95/07/25  small v v
95320-1 95/08/11  large v v v v v v
95393 95/09/20  small v v
95404-1  95/09/29  large v v v v v v
95465-1  95/10/27 large v v v v v v
Athabasca River DA(S) TR(S) BL(S) AG(S) CD(S) FM(S)
95320-2 95/08/11  large v v 4 v v v
95404-2 95/09/29  large v 4 v v v v
95465-2 95/10/27  large v v v v v v

NOTES: DA, Daphnia; TR, Trout, BL, Bacterial Luminescence; AG, Algae; CD, Ceriodaphnia;
FM, Fathead Minnows; D, definitive test with five treatment levels and a control; S, screening test on undiluted

sample; small, 60 L; large > 1 m?
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Table 3. Battery of acute and Chronic Tests Applied to Suncor Wastewater and Athabasca River Water

ORGANISM SPECIES RESPONSE REFERENCE
ACUTE TESTS
Microbe Vibrio fischeri light inhibition EPSI/RM/24 Nov 1292
Invertebrate Daphnia magna survival EPSI/RM/14 July 1990
Fish Cncorhynchus mykiss survival EPSI/RM/13 July 1990
CHRONIC TESTS
Plant Selenastrum capricornutum growth inhibition EPSI/RM/25 Nov 1992
Invertebrate Ceriodaphnia dubia survival and reproduction EPSI/RM/21 Feb 1992
Fish Pimephales promelas survival and growth EPSI/RM/22 Feb 1992
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Table 4. Test Specific Quality Control Criteria

Reference Historical
Test Organism Toxicant Mean Frequency of Testing Other Test Validaty Criteria

Vibrio fischerni zn* 0.9 mg/L each reagent vial e co-efficient of variation < or = 30%

e regression co-efficient > or = 0.895
Daphnia magna NaCl 6.0 g/L every 2 to 4 weeks e control survival > or = 90%

o test must be conducted at 20 + 2°C
Oncorhynchus mykiss phenol 9.3 mg/L every 2 to 4 weeks e control survival > or = 90%

o test must be conducted at 15 + 1°C
Selenastrum capricornutum Zn* 73 ug/L every 2 to 4 weeks o co-efficient of variation in the control

treatment < or = 20%

e number of cells must increase by a

factor of more than 16 in 72 hours
Ceriodaphnia dubia NaCl LC50-26 g/l every 2 to 4 weeks e survival in controls mustbe > or=
IC50-1.3g/L 80%

e reproduction of neonates in controls
must be > or = 15 live young per
surviving adult

o co-efficient of variation in results must
be <or=30%

Pimephales promelas NaCl LC50-0.8 g/L every 2 to 4 weeks e survival in control > or = 80%
IC50-1.5¢g/L e final dry weights of control fish > or =
230 pgffish
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Table 5. Dilution Water Chemistry (ANALYZED 95/09/18)

GENERAL alkalinity (as CaCOQ3) 154
PARAMETERS conductance (uS/cm) 371
dissolved oxygen saturated
hardness {(as CaCO3) 199
pH {(units) 7.5
total dissolved soilds 216
total organic carbon 2
total residual chlorine <0.1
turbidity (NTU) nd
CATIONS calcium 54
magnesium 16
potassium 0.7
sodium 3.1
ANIONS bromide <0.05
chioride 34
fluoride 0.8
sulfate 47
bicarbonate 188
NUTRIENTS ammonium <0.001
nilrate <0.05
nitrite <0.05
phosphate <0.05

TRACE METALS

aluminum
antimony
arsenic
barium
beryllium
bismuth
cadmium
cobalt
copper
chromium
iron
lead
lithium

manganese
molybdenum

nickel

phosphorus

selenium
siiver
silicon
strontium
sulphur
thallium
thorium
tin
titanium
vanadium
zinc
zirconium

0.14
0.003
<0.0009
0.066
<(.0001
0.022
<0.0001
<0.0009
0.003
<0.0003
<0.002
<0.001
0.004
<0.0004
0.003
0.001
0.008
0.004
<{.0002
<{.002
0.35
16
0.005
0.0012
nd
0.003
0.001
0.008
<0.0003
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Table 6. Parameter List for Fish Autopsy Procedure

PARAMETER FEATURES
EXTERNAL
length n/a
weight n/a
fins evidence of and levels of erosion
operculum evidence of and levels of shortening
eyes normal, exopthalmic, hemorrhagic, blind, missing or
other
gills normal frayed, clubbed, marginate, pale or other
INTERNAL
sex male, femaile or immature
pseudobranch normal, swollen, lithic, inflamed or other
thymus evidence of and levels of hemorrhaging

mesentary fat
spleen
hind gut
stomach
kidney

liver

bile

percent internal body fat

black, red, granular, nodular, enlarged or other
evidence of and level of inflammation

empty or full

normal, swollen, mottled, granuiar, crolithic or other

red, light red, cream (fatty), nodules, focal discoloration,
general discoloration or other

yellow empty bladder, yellow full bladder, light green or
dark green
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Table 7. Selected Water Quality Data and Other Information on Test Samples

LABORATORY TOXICOLOGICAL CHARACTERIZATION OF SUNCOR WASTEWATERS

PARAMETER TAR ISLAND DYKE ATHABASCA RIVER

1 2 3 1 2 3
collected on 95/08/11 95/09/29 95/10/27 95/08/11 95/09/29 95/10/29
lab ref. no. 95320-1 95404-1 95465-1 95320-2 95404-2 95465-2
pH (units) 8.3 8.5 8.3 8.2 8.5 8.2
dissolved
oxygen (mg/L) SATURATED
conductance 1256 1462 1211 243 317 247
uS/em)
ammonium 0.3 0.8 0.7 0.2 0.1 0.1
(mg-N/L)
hardness 80 156 150 110 146 160
(mg-CaCO0y/L)
colour yellow yelow brown colourless brown pale yellow
odour hydrocarbon  hydrocarbon organic odourless mild organic odourless

WRITTEN ON 85/12/01 BY MG/SG
HYDROQUAL LABORATORIES LTD.

REVISED ON 96/01/06 BY MG/ISG

FILE: 95030TBL.DOC
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Table 8. Summary of Acute and Chronic Test Results for Tar Island Dyke and
Athabasca River Water Samples

TAR ISLAND DYKE
(LC50, 1C50, or EC50)

ATHABASCA RIVER

(% controls)

SAMPLE REFERENCE
ACUTE TESTS

bacterial luminescence

48 h Daphnia survival

96 h Trout survival
CHRONIC TESTS

72 h algal growth inhibition

7 d Ceriodaphnia  survival
reproduction

7 d fathead minnow survival
growth

956320-1

34

not toxic

62

not toxic

18
20

74

95404-1

42

"not toxic not toxic

27

not toxic

78
48

64
48

95465-1

65

62

75
18

69
67

956320-2

not toxic

not toxic

not toxic

not toxic

not toxic
67

57
80

95404-2

not toxic

not toxic

not toxic

65

not toxic
69

not toxic
91

95465-2

not toxic

not toxic

not toxic

not toxic

not toxic
78

60
107
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Table 9. Water Quality Data Summary for 7 and 28 Day Tests

Small Tanks (1-8) Large Tanks (9-16)
Parameter Avg min max Avg min max
7 Day Test
pH (units) 7.8 7.5 8.2
conductance (uS/cm) 357 253 426
dissolved oxygen (mg/L) 71 6.0 8.3
temperature (0C) 19 18 22
28 Day Test
pH (units) 8.3 8.3 8.3 7.9 7.7 8.0
conductance (uS/cm) 393 307 499 393 313 475
dissolved oxygen (mg/L) 9.0 8.6 9.1 7.4 6.4 8.0
temperature (0C) 15 14 18 14 14 16

ammonium (mg-N/L) 0.3 0.1 0.7 0.6 0.4 0.9




Table 10. Survival of Walleye, Trout, and Larval Trout Following the 7 and 28 Day Exposures

Percent Mortality

[, %2} g
o ° ©
) > 3 =
e o < e
= @© L =
Parameter S Tar Island Dyke Water (%) 2 s =
a £ zZ
] § £ 3
- 5 & -a-)f
< pa m
0.01 041 1 10 50

50-100 g trout 7-day 0 0 0 0 60 0 0 0
28-day 0 100° 0 8 0 0 0 0

5-10 g trout 7-day 0 67 0 0 100 33 0
farval trout 7-day <5 <5 <5 <5 100 <5 <5 <5
28-day 10 8 4 1 92° 8 3 13

walleye 7-day 0 0 0 0 100 0 0
28-day 8 0 0 23 0 8 13 0

Notes: a. this was a sudden event that occurred on day 21 of the test

b. accidental mortality due to a faulty influent line
c. only three small waileye and trout (5 to 10 g) were used in the 7 day test



Table 11. Summary of Necropsy Results on the Large Trout from the 7 and 28 Day Exposures

o
> 14 <C o
= © Q =
Parameter § Tar Island Dyke Water (%) % s s
3 g & =2
= = s g
< = g
0.01 0.1 i i0 50
EXTERNAL FEATURES
fin, operculum, eye, gill ali normal in all treatments from both the short and long term tests
INTERNAL FEATURES
sex, pseudobranch, thymus, no major differences or trends were noted; all fish were immature,
fat, spleen, gut, stomach, there was littie hemorrhaging or inflammation of the thymus and hind gut
kidney, liver sex the spleens and kidneys were normai and the livers were not
discoiored or malformed
HEMATOLOGY - 7 DAY
hematocrit 39 41 38 37 28 39 35 33
hemoglobin (g/dL.) 8 10 5 7 6 9 7 9
protein (g/dL) 5 7 5 4 5 6 7 6
lactic acid (mg/dL) 88 94 92 73 141 96 97 77
glucose (mg/dL) 107 109 96 102 67 97 106 116
HEMATOLOGY - 28 DAY
hematocrit 40 36 38 28 39 29 35
hemoglobin (g/dL.) 8 8 9 6 7 6 8
protein (g/dL) 6 5 6 3 5 5 5
lactic acid (mg/dL) 62 45 52 32 69 27 48
glucose (mg/dL) 139 155 112 76 122 85 85

white biood cells (%) 0.6 3.8 0.7 4.8 4.5 2.9 1.5




Table 12. Body Condition Factors and Liver Somatic Indices for Trout and Walleye from

the 7 and 28 Day Tests and Body Condition Factors for Larval Trout (28 day Test)

[ [%2] g

) =) T

0 > o =

(S [ < 2

e ] Q =

Parameter S Tar Island Dyke Water b 5 2

S g £ 2

5 e o T

< 2 &

0.01 0.1 1 10 50
Body Condition Factor (klt; x1043)
trout 7-day 1.4 1.2 1.2 1.2 1.4 1.2 1.3 1.3
28-day 1.4 1.1 1.1 1.0 1.1 1.1 08 1.2
walleye 7-day 0.9 0.8 0.8 0.7 0.8 0.8
28-day 0.8 0.8 0.8 0.8 0.9 0.8 038
farval trout 28-day 0.9 1.0 1.0 0.9 1.1 1.0 09
Liver Somatic Index (LSi, x100)
trout 7-day 1.6 1.1 0.9 1.1 1.2 1.2 1.5
28-day 1.1 1.5 1.6 1.1 23 16
walleye 7-day 1.1 1.7 1.5 1.3 1.3 1.7
28-day 2.2 2.2 2.0 20 2.0 1.5 20 20




Table 13, Induction of Liver Mixed Function Oxidase Activity in Trout from the 7 and 28 Day
Exposures (all activities expressed as a ratio to rates obtained from the river water

exposures)
Condition National Water Research Institute’ EnviroTest Laboratories®
EROD-7 d Test EROD-28 d Test AHH EROD
iab control 1.2
Tar island Dyke Wastewater (%)
0.01
0.1 1.5
1 2.1
10 2.5 3.5 3.3
50 1.4
Athabasca River Water 1.0 1.0 1.0
Naphthenic Acids 1.3
Beta-naphthoflavone 12.4 3.1 7.6

Notes: 1. base rates of 29 pmol/min/mg for AHH and 64 pmol/mg/min for EROD
2. base rate of 1.3 pmol/min/mg for EROD
3. AHH, aryl hydrocarbon hydroxylase; EROD, 7-thoxyresorufin-O-deethylase
4. values missing were not done or reported



Table 14. Summary of Challenge Test Results on Larval Trout from the 28 Day Exposure

Condition Growth' Disease Resistance’  Swimming Stamina®
(mg) (% mortality) (% remaining at 3 h)
lab control 0.3 40 21
Tar Island Dyke Wastewater (%)
0.01 0.4 33 13
0.1 0.5 20 35
1 0.4 27 27
10 not done 27 not done
Athabasca River Water 0.6 53 14
Naphthenic Acids 0.5 25 26
Beta-naphthoflavone 0.2 27 3

Notes: 1. growth is based on final dry weight at test termination
2. diseases resistance data from highest treatment (1 to 2 x 10*6 CFU per mL)
3. swimming stamina data are from the first swim after 3 hours
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LABORATORY TOXICOLOGICAL CHARACTERIZATION OF SUNCOR WASTEWATERS

Figure 1. Method for the Transport and Handling of Large Samples
a. Flatbed and tractor; b. Off loading sample
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LABORATORY TOXICOLOGICAL CHARACTERIZATION OF SUNCOR WASTEWATERS
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Figure 2. General Overview of Fish Exposure Unit (FEU)

the walleye were exposed
tanks 1 to 8 and the trout in tanks 9 to 16)

(tank numbers are as indicated

n
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LABORATORY TOXICOLOGICAL CHARACTERIZATION OF SUNCOR WASTEWATERS

Figure 3. Photographs of the Fish Exposure Unit (FEU)

a. Tanks 1 to 8 are on the left (200 L) and tanks 9 to 16 on the right (400 L);
note the fry vessels (b) and SPMD,s suspended in the large tanks on the left
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LABORATORY TOXICOLOGICAL CHARACTERIZATION OF SUNCOR WASTEWATERS

General Procedures for Processing Flsh

|
I I 1

Nacropsy - large trout MFO - smallish Challenge Tests on
Larval Trout
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swimming stamina
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|
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Figure 4. Fish Processing Flow Chart

WRITTEN ON 95/12/01 BY MG/SG REVISED ON 96/01/05 BY MG/SG FILE: 95030TBL.DOC
HYDROQUAL LABORATORIES LTD.



LABORATORY TOXICOLOGICAL CHARACTERIZATION OF SUNCOR WASTEWATERS

Figure 5. Disease Resistance Challenge Test

a. Fry are being exposed to the pathogen, rinse baths in foreground
b. Close up of fry in box cages
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LABORATORY TOXICOLOGICAL CHARACTERIZATION OF SUNCOR WASTEWATERS

Header tank

overflow

nflow and Swimming tube

capture net

reservoir

return line

pump drain

Figure 6. Swimming Stamina Challenge Test

a. Schematic of test apparatus
b. Close up of fish in swimming tubes
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LABORATORY TOXICOLOGICAL CHARACTERIZATION OF SUNCOR WASTEWATERS

Figure 7. Photographs of the Walleye (a) and Trout in the Laboratory Control Tanks
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LABORATORY TOXICOLOGICAL CHARACTERIZATION OF SUNCOR WASTEWATERS

Figure 8. Photograph of a SPMD Deployed in a Tank (a) and Removal from the
Holding Net (b) '
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APPENDICES
Trophic effects test reports
Water quality data for 7 and 28 day exposures
Summary data sheets for 7 and 28 day exposures
Necropsy summary data sheets
Liver mixed function oxidases results for 7 and 28 day tests
Histopathological assessment by GlobalTox International Inc.
Challenge test data sheets

Chemical analysis of Tar Island Dyke water



Trophic effects test reports
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%\mem%mg Hydrooual #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

s g Laboratories Ltd, TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
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{ Client: 95030  |Sample: 95293 |

CLIENT INFORMATION

Client: Suncor Inc., Oil Sands Group
Operation: Ft. McMurray
Address: P.O. Box 4001
City: Ft. McMurray
Province/State: Alberta
Country: Canada
Postal/ZIP Code: TOH 3E3
Billing Information: lease 86 reclamation program - task 6127 (invoice to Suncor)
Contact: Trina Hoffarth
Tel: 403-743-6715
Fax: 403-791-8339
SAMPLE INFORMATION
Sampie Type: water - Tar Island (site: RW128, number: T004)
Colliected On: 95/07/25 At not given
Collected By: not given
Shipped On: 95/07/26
Shipped By: Grimshaw Trucking
Received On: 95/07/26 At 0900
Received By: T. Befus
Container: 20 L plastic carboys
Seals: not sealed
initials on Seals: not applicable

INITIAL CHEMISTRY .
pH (units) 8.1 ammonium (mg-NJ/L.) not done

Conductance (uS/cm) 1302 residual chlorine (mg/L) not done
Dissolved Oxygen (mg/L) 5.5 Colour: yellow
Temperature (0C) 21 Odour: organic

Alkalinity (mg-CaCOB3/L) not done
Hardness (mg-CaCO3/L) 68

COMMENTS data sent to Chris Fordham with copies to John Gulley/Trina Hoffarth
at Suncor Environmental Affairs {(fax: 403-791-8399)

SAMPLE HISTORY

Storage Conditions: 50C in darkness
Disposed On: by Method:
TEST LOG
Test Type TR(D) BL(S)
Number 950593 | 950594
Started 95/07/28 | 95/07/27
Ended 95/08/01 | 95/07/27
Reported 95/08/10 | 95/08/10
Faxed

NOTES: TR, trout; FM, fathead minnows; DA, Daphnia; CD, Ceriodaphnia; AG, Selenastrum,;
BL, bacterial luminescence; D, definitive test; S, screening test

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE:REP-01.XLS



Test Method:
Reference:

Client Information:

Sample Information:

- HydroQual

Laboratories Lid.

#3, 6125 - 12 Sireet 5.E. Caigary, Aiberta Canada T2H 2K
TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

{ Client: 95030 | Sample: 95293 | Test: 950593 |

Trout 96h Static Acute Test (LCS50, five or more treatment levels plus a control)
Biological Test method: Reference Method for Determining Acute Lethality of
Effluents to Rainbow Trout, 1990. Environment Canada, EPS 1/RM/13.

Suncor Inc., Oil Sands Group
Ft. McMurray

Description; water - Tar island (site: RW128, number: T004)
Collected On: 95/07/25 At: not given By: not given
Received On: 95/07/26 At: 0800 By: T. Befus
Test Iinformation:
Started On: 95/07/28 At 1315 By: JRIJF
Ended On: 95/08/01 At 1130 By: JRIJF
Reported On: 95/08/10 By: MG
Test Result: Value Confidence Limits Units  Method Calculated
1.C25 %
LC50 354 25 50 % Binomial
NOEC %
LOEC %
Graph of Mortality at 96 h Versus Treatment Level
1 OO_ ,//l ‘ L
8o+ -
3
s 680+ -
z .
s O
E -
-
0 ! 1 T 1 T
Control 31 6.3 125 250 50.0
Treatment Level (%)
Motes: LC25 & LC50, concentrations lethal to 25 and 50% of the test population; NOEC & LOEC, no observed
and lowest observed effect concentrations

FORM 95032 WRITTEN BY: 8G ON 95/06/12

REVISED BY: 8G ON 95/07/29 FILE: REP-D1.XLS
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[ TEST DATA |

oQual

Laboratories Ltd.

#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1
TEL: (403) 253-7121

FAX: (403) 252-9363 1-800-808-6942

IClient: 95030

[Sample: 95293 |Test: 950593 |

FORM 95032 WRITTEN BY: SG ON 95/05/12

REVISED BY: SG ON 95/07/29

PREAERATION not required

time (h) 0 0.5 1 1.5 2

DO (mg/L)

comments none

CHEMISTRY BIOLOGY - NUMBER ALIVE

Treatment| pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE

(%) | |2]3|4]5]6]7]8]9]10
Date.  95/07/28 Time: 1315 Initials: JRIJF | Temp (0C). 14.7 |
Control 8.0 350 8.6 10

3.13 8.1 382 8.6 10

6.25 8.1 413 8.6 10

12.5 8.2 495 8.4 10

25 8.2 582 8.3 10

50 8.3 867 7.8 10

Date:  95/07/29 Time: 1230 Initials: DM/JF | Temp (oC): 14.9 1
Control 8.1 348 7.7 10

3.13 8.1 388 7.5 10

6.25 8.1 420 7.4 10

12.5 8.2 504 7.4 10

25 8.3 588 7.4 10

50 8.4 872 6.6 10

Date: 95/07/30 Time: 1145 Initials: DM/JF | Temp (0C): 14.5 |
Control 7.4 354 7.4 10

3.13 7.6 389 7.0 10

6.25 7.7 422 6.8 10

12.5 7.9 505 6.8 10

25 8.1 592 6.9 10

50 8.3 878 6.5 0

Date:  95/07/31 Time: 1010 Initials: DM/JR | Temp: 14.4 |
Control 8.1 355 7.7 10

3.13 8.1 392 7.4 10

6.25 8.1 426 7.1 10

12.5 8.2 511 6.9 10

25 8.3 598 6.8 10

50 8.5 882 6.6 0

FILE: REP-01.XLS
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Laboratories Lid, TEL: (403) 253-7121 FAX. (403) 252-9363 1-800-808-6942
%wﬁw
[Client: 95030 |Sample: 95293 |Test: 950593 |
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment| pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
(%) | | | 1]2]3]|4]|5]6]7]8]9]10
Date:  95/08/01 Time: 1130 initials: JRAJF 1 Temp: 14.4 |
Control 8.1 360 7.6 10
3.13 8.0 396 7.6 10
6.25 8.0 430 7.1 10
12.5 8.1 513 7.0 10
25 8.1 599 6.5 10
50 0
SUMMARY TABLE REPLICATE
TREATMENT | MORTALITY | mg NH4-N/L 1| 213|485 |6]7]|8]|9]10
(%) (%) t=0 =96 h] avg [individual fish weights (g)
Control 0 <0.1 0.5
3.1 0 nd nd
6.3 0 nd nd
12.5 0 nd nd
25.0 0 nd nd
50.0 100 1.2 1.4
avg lindividual fish fork lengths (cm)
Control
3.1
6.3
12.5
25.0
50.0
COMMENTS: Fish added at: 1210 Batch number:TR950711  No. days held: 17
Time {(h) Test done in 10L volumes using small fish,
24
48
72
96 All fish in 25% highly stressed (lying on sides at bottom of pail). Remaining fish appear normal.

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: G ON 95/07/29 FILE: REP-01.XLS
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| Client: 95030 | Sample: 95293 | Test: 950594 |

Test Method: Bacterial luminescence Test. Screening test (one treatment level plus a control)
Reference: Biological Test Method: Toxicity Test Using Luminescent Bacteria
(Photobacterium phosphoreum), 1992. Environment Canada, EPS 1/RM/24.

Client Information: Suncor Inc., Oil Sands Group
Ft. McMurray
Sample information:
Description: water - Tar Island (site: RW128, number: T004)
Collected On: 95/07/25 At not given By: not given

Received On:; 95/07/26 At 0900 By: T. Befus
Test Information:
Started On: 95/07/27 At: 1530 By: JR
Ended On: 95/07/27 At: By: JR
Reported On: 95/08/10 By: MG

Test Result: 15% expressed as a percentage of the controls.

Graph of Light Ouput Relative to Controls at 5 and 15 Minutes

125+

B 5 min
[115 min

Relative Light Output
(% Controls)

control 10

Treatment Level (%)

Notes: IC20 & IC50, concentrations that inhibit light output relative to controls by 20 and 50%

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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TEST DATA

o) - HydroQual

Laboratories Lid.

#3, 6125 - 12 Street S.E. Caigary, Alberta Canada T2H 2K1

TEL: (403) 253-7121

FAX: (403) 252-9363

1-800-808-6942

| Client:

95030

| Sample: 95293

Test:

950504 |

SAMPLE PRETREATMENT

pH adjustment

not required

preaeration

not required

turbidity

not centrifugedffiltered

other

none

l

LIGHT READINGS

I

. Time (min INHIBITION (%CTLS)
Treatment Level (%) 0 5 15 5 min 15 min
control ‘85 88 88 100 100
1.0 22 17 15 19 17
COMMENTS

FORM 85032 WRITTEN BY: SG ON 95/05/12

REVISED BY: SG ON 95/07/29

FILE: REP-01.XLS
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CLIENT INFORMATION
Client:
Operation:
Address:

City:
Province/State:
Country:
Postal/ZIP Code:
Billing Information:
Contact:

Tel:

Fax:

SAMPLE INFORMATION
Sample Type:
Collected On:
Collected By:
Shipped On:

Shipped By:
Received On:
Received By:
Container:
Seals:
Initials on Seals:

INITIAL CHEMISTRY
pH (units)
Conductance (uS/cm)
Dissolved Oxygen (mg/L)
Temperature (0C)
Alkalinity (mg-CaCO3/L)
Hardness (mg-CaCO3/L)

COMMENTS

SAMPLE HISTORY
Storage Conditions:
Disposed On:

TEST LOG
Test Type
Number
Started
Ended
Reported
Faxed

oQual

Laboratories Lid.

#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

1-800-808-6942

TEL: (403) 253-7121 FAX: (403) 252-9363
| Client: 95030  |Sample: 95320-1 |
Suncor Inc., Oil Sands Group
Ft. McMurray
P.0O. Box 4001
Ft. McMurray
Alberta
Canada
T9H 3E3
Trina Hoffarth
403-743-6715
403-791-8331
effluent (Tar Island dyke)
95/08/11 At: not given
not given
95/08/11
Grimshaw Trucking
95/08/11 At: 2010
S. Goudey
3 x 500 gal. containers
not sealed
not applicable
8.3 ammonium (mg-N/L) not done
1256 residual chlorine (mg/L) not done
8.4 Colour: yellow
19 Odour: hydrocarbon
not done
80
sample container leaked in shipment
50C in darkness
by Method:

DA(D) TR(D) BL(S) AG(D) CD(D) FM(D)
950913 | 950679 | 950914 | 950671 | 950670 | 950672
95/09/27 | 95/08/15 | 95/08/14 | 95/08/14 | 95/08/12 | 95/08/14
95/09/29 | 95/08/19 | 95/08/14 | 95/08/17 | 95/08/19 | 95/08/21
95/10/03 | 95/10/03 | 95/10/03 | 95/10/03 | 95/10/03 | 95/10/03

NOTES: TR, trout; FM, fathead minnows; DA, Daphnia; CD, Ceriodaphnia; AG, Selenastrum;
BL., bacterial luminescence; D, definitive test; S, screening test

FORM 95032 WRITTEN BY: SG ON 95/05/12

REVISED BY: SG ON 95/07/29

FILE:REP-01.XLS
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Test Method:
Reference:

Client Information:
Sample Information:
Description:

Collected On:

Received On:

Test Information:

. Q
%mmwmmmg Hydro %ual #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

). Laboratories Lid. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

{ Client: 95030 | Sample: 95320-1 | Test: 950913 |

Daphnia 48h Static Acute Test (LC50, five or more treatments plus a control)

Biological Test Method: Reference Method for Determining Acute Lethality of Effluents
to Daphnia magna, 1990. Environment Canada, EPS 1/RM/14.

Suncor Inc., Oil Sands Group
Ft. McMurray

effluent (Tar Island dyke)
not given At: not given By: not given
95/08/11 At: 2010 By: S. Goudey

Started On: 95/09/27 At: 1330 By: SF/DM
Ended On: 95/09/29 At: 1420 By: DM
Reported On: 95/10/03 By: CG
Test Result: Value Confidence Limits Units
LC25 >100 %
LC50 >100 % Not Toxic
NOEC 100 %
LOEC >100 %
Graph of Mortality at 48 h Versus Treatment Level
100~
80
X
> 60
£
t 40
o
=
20
s W % -
O T T T T T il

6.25 125 25 50 100
Treatment Level (%)

Notes: LC25 & LC§0, concentrations lethal to 25 and §0% of the test popuiation; NOEC & LLOEC, no observed

and lowest observed effect concentrations

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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| TESTDATA | IClient: 95030  |Sample: 95320-1 |Test: 950913 |
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment] pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
(%) | | | 1]2]3|4][5]6]7]8]09]|10
Date:  95/09/27 Time: 1330 Initials: SF/DM Temp (0C): 20 |
Control 8.4 354 8.2 5 5
6.25 8.4 416 8.2 5 5
12.5 8.5 471 8.2 5 5
25 8.4 584 8.1 5 5
50 8.4 810 7.7 5 5
100 8.4 1252 6.7 5 5
Date:  95/09/28 Time: 1020 Initials: DM/SF Temp (oC): 20 |
Control 5 5
6.25 5 5
12.5 5 5
25 5 5
50 5 5
100 5 5
Date:  95/09/29 Time: 1420 Initials: DM Temp (0C): 20 |
Control 8.6 371 7.7 5 5
6.25 8.6 425 76 5 5
12.5 8.7 485 7.4 5 5
25 8.7 597 7.4 5 5
50 8.9 819 7.2 5 5
100 9.0 1283 7.2 5 5
SUMMARY TABLE young : hardness (mg-CaCO3/L) : 180
TREATMENT | MORTALITY water : bucket 4 JAdjusiment: none
(%) (%)
Control 0 COMMENTS:
6.25 0 no comments
12.5 0
25 0
50 0
100 0

Notes: F, floating; i, immobile; B, stuck on bubbles; D, caught in debris

FORM 85032 WRITTEN BY: SG ON 95/06/12 REVISED BY: SG ON 95§/07/29 FILE: REP-01.XLS
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! Client: 95030 | Sample: 95320-1 | Test: 950679 |

Test Method: Trout 96h Static Acute Test (LC50, five or more treatment levels plus a control)
Reference: Biological Test method: Reference Method for Determining Acute Lethality of
Effluents to Rainbow Trout, 1990. Environment Canada, EPS 1/RM/13.

Client Information: Suncor Inc., Oil Sands Group
Ft. McMurray
Sample Information:
Description: effluent (Tar Island dyke)

Collected On: not given At not given By: not given
Received On: 95/08/11 At: 2010 By: S. Goudey
Test Information:
Started On: 95/08/15 At: 1130 By: JF
Ended On: 95/08/19 At 1130 By: DL
Reported On: 95/10/03 By: CG
Test Result: Value Confidence Limits Units  Method Calculated
LC25 %
LC50 62 25 100 % Binomial
NOEC %
LOEC %

Mortality (%)

Control 6.3 125 25.0 50.0 100.0
Treatment Level (%)

Notes: LC25 & LC50, concentrations lethal to 25 and 50% of the test population; NOEC & LOEC, no observed
and lowest observed effect concentrations

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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[ TESTDATA | IClient: 95030 |Sample: 95320-1 [Test: 950679 |
PREAERATION not required
time (h) 0 0.5 1 1.5 2
DO (mg/L)
comments none
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment| pH (units) | Cond.(uS/cm){ DO (mg/lL) REPLICATE
%) | | 1123 4|5]|6]7]8]9]10
Date:  95/08/15 Time: 1130 Initials: GD/JF | Temp (oC):  17.3 !
Control 8.0 363 8.6 10
6.25 7.7 426 8.6 10
12.5 7.8 478 8.5 10
25 8.2 574 8.4 10
50 8.4 846 7.9 10
100 8.5 1294 7.5 10
Date:  95/08/16 Time: 1500 initials: DM/JF | Temp (oC):  15.7 i
Control 8.6 358 8.9 10
6.25 8.7 423 9.0 10
12.5 8.8 - 476 9.0 10
25 8.8 570 9.0 10
50 9.0 843 8.9 10
100 9.0 1285 8.9 0
Date:  95/08/17 Time: 1500 Inttials: DM/JE | Temp (0C): 15.0 |
Control 8.4 357 8.9 10
6.25 8.3 418 8.9 10
12.5 8.5 471 8.7 10
25 8.6 565 8.9 10
50 8.7 828 8.9 10
100 0
Date.  95/08/18 Time: 1030 Intials: JF/DM | Temp: 15.3 i
Control 8.5 359 8.9 10
6.25 8.6 421 8.9 10
12.5 8.6 475 8.9 10
25 8.7 571 9.0 10
50 8.9 837 9.0 9
100 0

FORM 85032 WRITTEN BY: 8G ON 9§/05/12

REVISED BY: SG ON 95/07/29

FILE: REP-01.XLS



l
; mmmg Hydr Oual #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1
H wmm

e g Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
w
{Client: 95030  [Sample: 95320-1 [Test: 950679 |
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment| pH (units) | Cond.(uS/cm)|{ DO (mg/L) REPLICATE
(%) | | l 1]2|3]4]5|6]7[8]9]10
Date:  95/08/19 Time: 1130 Initials: DL 1 Temp: 14.8 |
Control 8.3 347 9.2 10
6.25 8.5 414 9.2 10
12.5 8.5 470 9.2 10
25 8.6 567 9.2 10
50 8.8 834 9.1 8
100 0
—_ SUMMARY TABLE | REPLICATE
TREATMENT | MORTALITY | mg NH4-N/L 1] 2|3|4]5]6]7]8]9]10
(%) (%) t=0 t=96 h| avg [individual fish weights (g)
Control 0 nd nd 0.44 |0.38/0.49/0.62]0.36]0.48]|0.36|0.47|0.4410.45| 0.34
6.3 0 nd nd 0.44 10.37]0.35]0.48]|0.4710.61}0.37]10.44}0.5110.35/0.43
12.5 0 nd nd 0.40 J0.53]10.39/0.45]/0.3510.32}10.34|0.43|0.42/0.30[0.42
25.0 0 nd nd 0.44 ]0.51/0.32/0.43/0.42{0.37}0.43}0.50}0.43|0.50}|0.50
50.0 20 nd nd 0.57 |0.4310.55/0.43{0.81{0.65]/0.50]0.68{0.53}0.62}{0.46
100.0 100 nd nd 0.55 |0.4910.46]|0.5710.67{0.46]0.52/0.75]0.40}0.74{0.47
avg Jindividual fish fork lengths (cm)
Control 3.7 34137]141135138|35]139]|36}36|34
6.3 3.6 37135140]|36}132]140]13.7]|36]33}|3.5
12.5 3.5 39{35136|33|34}134137]|36]36]32
25.0 3.5 39131135135]31}135)38]37}32}38
50.0 3.5 36135134139|138)34|31[37]34}36
100.0 3.8 37136373838 (137]|41]|35]42136
COMMENTS: Fish added at: 1100 Batch number:-TR950726  No. days held: 20
Time (h)
24
48 one fish on side in 50%), remaining fish appear normal
72 one dead in 50% (rest of 50's sluggish); remaining fish appear normal
96 one dead, 3 swimming on side in 50%

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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Test Method:
Reference:

Client Information:

Sample Information:
Description:

Collected On:
Received On:

mm%m; HydroOuai

- Laboratories Ltd.

#3, 6125 - 12 Street S.E. Caigary, Aiberta Canada T2H 2Ki
TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
Client: 95030 Sample: 95320-1 Test: 950914

Bacterial luminescence Test (screening test, one treatment level plus a control)
Biological Test Method: Toxicity Test Using Luminescent Bacteria
(Photobacterium phosphoreum), 1992. Environment Canada, EPS 1/RM/24.

Suncor Inc., Oil Sands Group
Ft. McMurray

Test information:

Started On:
Ended On:
Reported On;

Test Result:

effluent (Tar Island dyke)

not given At: not given By: not given
95/08/11 At: 2010 By: S. Goudey
§5/08/14 AL By: DL
95/08/14 At: By: DL
95/10/03 By: CG

34% expressed as a percentage of the control.

Graph of Light Ouput Relative to Controls at § and 15 Minutes

Relative Light Output
{% Controls)

125+

B 5 min
015 min

control

Treatment Level {%)




#M@TEST DATA

HydroOuaI

Laboratories Lid.

#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1
21 FAX- (403) 252-9363

TEL. (403) 253-7

1-800-808-6942

{ Client:

95030

Sample: 95320-1

Test:

950914

SAMPLE PRETREATMENT |

pH adjustment

not required

preaeration

not required

turbidity

not centrifuged/filtered

other

none

l

LIGHT READINGS

Time (min)
Treatment Level (%) 0 5 15
control 94 95 91
100.0 67 46 31

INHIBITION (%CTLS)

5 min 15 min
100 100
48 34

COMMENTS
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Test Method:
Reference:

Client Information:

Sample Information:

Hydm@uai

Laboratories Lid.

#3, 6125 - 12 Street S Cdlgary, Auberia Canada T2H 2Ki

est 1000803

SampI6953 Loz

e Lo

72h Algal Growth Inhibition Test (IC50, five or more treatments plus a control)
Biological Test Method: Growth Inhibition Test Using the Freshwater Alga
Selenastrum capricornutum , 1992. Environment Canada, EPS 1/RM/25.

Suncor Inc., Oil Sands Group
Fi. McMurray

Description: effluent (Tar Island dyke)
Collected On: not given At not given By: not given
Received On: 95/08/11 At 2010 By: S. Goudey
Test Information:
Started On: 95/08/14 At 1230 By: JR
Ended On: 95/08/17 At: 1430 By: DL
Reported On: 95/10/03 By: SA
Test Results: Value Confidence Limits Units
icC25 >100 %
IC50 >100 % Not Toxic
NOEC 100 %
LOEC >100 %
Graph of Percent Inhibition Versus Treatment Level
100
8o+
60+

Growth Inhibition (%)

control

313 6.25 12.5

Treatment Level (%)

25 50




émmmzwmmg HydrOQual #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

. Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
[W:” TEST DATA | | Client: 95030 Sample: 95320-1 | Test: 950671 |
SAMPLE PRETREATMENT |
pH adjustment  |not required
preaeration not required
turbidity not centrifuged
other none

[ TESTDATA |

FINAL CELL DENSITIES (cells/mL)
Treatment Replicate Average | Standard| CV (%) | Percent | Inhibition
(%) A B C AVG Deviation Controls | (%Ctls)
control | 1256877 | 1358769 | 1295693 | 1303780 | 51425 4 100 0
1.56 1298928 | 1619160 | 1832648 | 1583579 | 268633 17 121 -21
3.13 1468748 | 1531824 | 1594900 | 1531824 | 63076 4 117 -17
6.25 1468748 | 1837500 | 1604604 | 1636951 | 186492 11 126 -26
12.5 1638568 | 2026728 | 1827796 | 1831031 | 194100 11 140 -40
25 1568000 | 1916000 | 1772000 | 1752000 | 174860 10 134 -34
50 1400000 | 1644000 | 1556000 | 1533333 | 123569 8 118 -18
100 1168000 | 1514667 | 1422667 | 1368444 | 179581 13 105 -5
COMMENTS

- all cell numbers were based on particle counts
- the initial cell density was 11,452 cells/mL
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Hydro@uai

Laboratories Lid.

#3, 6125 - 12 Street S.E. Caigary, Aiberta Canada T2H 2K1
TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

| Client: 95030 | Sample: 95320-1 | Test: 950670 |

Test Method: 7 d Ceriodaphnia Survivat and Reproduction Test (5 treatment levels plus a controf)

Reference:

Client Information:

Sample Information:

Biological Test Method: Test of Reproduction and Survival Using the Cladoceran
Ceriodaphnia dubia, 1992. Environment Canada, EPS 1/RM/21.

Suncor Inc., Oil Sands Group

Ft. McMurray

Description: effluent (Tar Island dyke)
Collected On: not given At: not given By: not given
Received On: 95/08/11 At: 2010 By: S. Goudey
Test Information:
Started On: 95/08/12 At: 1245 By: DM
Ended On: 95/08/19 At: 1000 By: DL
Reported On: 95/10/03 By: CG
Test Result: Value Confidence Limits Units  Method Calculated
MORTALITY LC25 15 14 15 % Bootstrap
LC50 18 17 19 % Bootstrap
NOEC 125 % Estimated
LOEC 25 % Estimated
REPRODUCTION
IC25 16 13 17 % Bootstrap
IC50 20 18 21 % Bootstrap
NOEC 125 % Steel's Many-One
LOEC 25 % Steel's Many-One

| Graph of Mortality and Reproduction at Seven Days Versus Treatment Level ]

Control

6 12

DO mortality B avg # young per adult ’

1201

1001 —
2
“;" ‘w80
o o0
S& 60
8 =
by ]
o O 401
o

201

04

Treatment Level (%)

Notes: LC25 & LC50, concentrations lethal to 25 and 50% of the test population; IC25 & IC80, concentrations

inhibiting reproduction by 25 and §0%;

concentrations

NOEC & LOECG, no observed and lowest observed effect

FORM 95032 WRITTEN BY: SG ON 95/05/12

REVISED BY: SG ON 95/07/29

FILE: REP-O1.XLS
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%mmmmwé HydrOQual #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K

8 T g Laboratories Ltd, TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
-
| TESTDATA | I Client: 95030 | Sample: 95320-1 | Test: 950670 |
PREAERATION not required | [ FILTRATION  not required
Comments  none
CHEMISTRY BIOLOGY - NUMBER OF YOUNG
Treatment| pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE

(%) new |used | new | used | new | used | 1] 2| 3] 4| 5] 6| 7] 8] 9]10

DAY 0 95/08/12 Time: 1245 Initials: DM Temp (0C): 25.0

Control 8.3 350 7.5 0 0 0 0 0 0 0 0 0 0
1 8.3 368 7.8 0J]o0]J]0]J]O]JOjJOjJO]O}O]O
3 8.4 383 7.8 0lo0ojJ0]J]O0O]J]0O]J]O0O]0O]JO0O}O0]O0
6 8.4 412 7.8 0lo0jJO0O]J]O]|J]0O]JO]O]JO] O] O
12 8.4 467 7.7 ojJ]ojJOo]J]OoO]J]OoO]JO}JOjJO] O} O
25 8.4 583 7.7 ojO0jojoOjJoOojoOojoflojoOo]oO
50 8.4 800 7.8 ojofo)J]O0OjoOjJOjoOo]Oo]OY}]O
100 8.5 1247 8.4 ojofojJojojojojo]loyoO

DAY 1 95/08/13 Time: 1215 [nitials: DM Temp (0C): 25.0

Control 8.4 8.4 358 | 370 7.8 7.8 gjojojojJojofoOojo]loOfoO
1 8.4 8.3 371 383 7.6 7.7 oloJlojlojJojoOoflOjoO]|l OO
3 8.4 8.4 385 | 397 7.6 7.8 clojojojojJoflO}jO0]lO} O
6 8.5 8.4 419 | 426 7.9 7.9 olojojJojJojoOoflO]JO}O] O
12 8.5 8.5 475 | 489 7.8 8.0 olO0OjoOo]J]O]J]O]J]O|O]O] O] O
25 8.6 8.7 590 | 602 7.7 7.8 polojo|lOoO]J]O}jJO|O]O}JO] O
50 8.6 8.8 822 | 820 7.7 7.7 oj0]J]0]J]O0O]J]O0O]O0O}JO0O]O0O]O0] O
100 8.7 9.0 | 1278 | 1243 | 7.5 7.8 0 olo0o}o0 0

DAY 2 95/08/14 Time: 1200 Initials. DM Temp (0C): 25.0

Control 8.3 8.3 358 | 362 7.6 7.8 ojJ]ojJOoO]J]O]lOjJOjJO]OjJOY}O
1 8.2 8.2 366 | 371 7.7 7.5 o|lojo]lo]J]O]J]O}JO]O}|O]O
3 8.3 8.3 383 | 386 7.6 7.5 ojo{ojojojo}jojoOo}jO0]oO
6 8.3 8.3 420 | 417 7.7 7.5 ojofojojolojoj]ojofoO
12 8.4 8.5 472 | 493 | 7.7 7.4 ojojojojJojlojloflo]lo}o
25 8.5 8.6 585 | 608 7.5 7.6 ocjofo|J]ojojoilojofoOo}oO
50 8.5 8.7 816 | 814 7.4 7.6 oJ]ojo|]oOjoOofjo]jJoOojoOo]l]O}joO
100 8.8 1212 7.4

DAY 3 95/08/15 Time: 1415 Initials: DM Temp: 25.0

Control 8.3 8.4 358 | 376 7.6 7.8 000|415 6[| 4| 5] 6] 4
1 8.3 8.5 373 | 383 7.5 7.8 0] 0|0|6]|6|5]3|5]|6]7
3 8.4 8.4 389 | 403 7.6 7.8 0Jjofl0]| 6| 6| 6|61 0| 5]|786
6 8.4 8.4 421 438 7.5 7.9 0|J]o|5|517|6|4|]5|610
12 8.5 8.5 478 | 496 7.5 7.9 0|l 0j0)| 3| 6| 6|6 | 6] 6|6
25 8.6 8.6 598 | 596 7.5 7.7 410415101026 4]35
50 8.6 8.6 840 | 827 7.5 7.5 2 1 210 1 0| 2|0] 042
100

FORM 95032 WRITTEN BY: SG ON 95/056/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS



&%WM@WW§ Hydroouai #3, 6125 - 12 Sireet S.E. Caigary, Alberia Canada T2H 2Ki
N o ’? Laboratories Lid. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

Rty

IClient: 95030 |Sample: 95320-1 |[Test: 950670 |

CHEMISTRY BIOLOGY - NUMBER OF YOUNG
Treatment| pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE

(%) new used | new wused| new wused | 1| 2| 3| 4| 5]|6] 7]|8]9][10

DAY 4 95/08/16 Time: 1345 Initials: DM Temp: 25.0

Control 8.3 8.4 362 | 371 7.6 8.0 6] 5161 0[0]O0 1 211 1
1 8.3 8.3 374 | 380 7.6 8.0 51314101011 0Ol 0] 1 0
3 8.3 8.4 390 | 398 7.6 8.0 515151011 210101010
6 8.4 8.4 423 | 429 7.7 7.8 4 1 4101011 1 0| 1 1 0
12 8.5 8.5 482 | 487 7.4 7.7 515151011 1 1 1 1 0
25 8.6 8.6 597 | 630 7.6 8.0 4 4 |1 6 1 2161615
50 8.7 8.9 837 | 856 7.5 7.8 1 1 2

DAY 5 95/08/17 Time: 1345 Initials: DM Temp: 25.0

Control 8.2 8.4 348 | 368 7.7 7.7 111 ]121 91101 71 9 (10| 11| 7
1 8.3 8.5 353 | 378 7.8 75 1101 9 [ 7 |12(12]11] 8 | 10| 10| 11
3 8.5 8.5 367 | 392 7.7 7.6 7 1131 81 9 1131111101 111121] 10
6 8.5 8.5 397 | 425 7.8 75 110 8 (12|10 1211|1110} 9 | 4
12 8.5 8.5 460 | 478 7.7 75 121 9 1101 7 1121 91 91 8110110
25 8.6 588 7.4

50

DAY 6 95/08/18 Time: 1015 Initials: DM Temp: 25.0

Control 8.2 8.4 351 344 7.8 8.3 0OjJotlto]l 2] 1113|1141 0 1]16| 14
1 8.3 8.4 353 | 358 7.7 8.0 1 0jo0ofoOo]|131 010 131 20
3 8.3 8.5 372 | 374 7.7 7.9 0] 1 0 | 12113115116 | 13| 14| 14
6 8.4 8.5 401 405 7.6 8.2 0] 1 11141121141 0 1151161 0
12 8.5 8.6 462 | 462 7.5 8.0 01 0] O 511412 81 5} 14 11
25

50

DAY 7 95/08/19 Time: 1000 Initials: DL Temp: 25.0

Control 8.4 356 73 (121118121121 0] 0| 1 010
1 8.4 355 7.1 491121010} 71101151 0] 0O
3 8.5 380 7.3 91819100 jO0ojOo]lO}0]0O0
6 8.9 411 7.2 1101 5 |15 1 010161010

12 8.7 481 72 1121 911210101 0j01] 0] 1 1
25

FORM 85032 WRITTEN BY: 8G ON 95/05/12 REVISED BY: 8G ON 95/07/28 FILE: REP-01.XLS
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%\mmm } Hydrooual #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

Laboratories Lid. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
w
{Client: 95030 [Sample: 95320-1 [Test: 950670 |
[T SUMMARY TABLE | Reproduction Daily Cumulative Young Production
Treatment (%) |Mortality (%) |Young/Adult {% controls 0 1 2 3 4 5 6 7
Control 0 27 100 04§ 0| O [34] 56 |143|203]|269
1 0 27 100 0] 01| 0381 52|152]199(266
3 0 28 104 0] 0] 0] 35| 53{157]255]281
6 10 25 93 0| 0| 0| 38| 50/[147|220}257
12 0 26 96 0| 0| 0 [39] 59 ]155[224]259
25 100 8 30 0} 0] 0[30164]64] 64|64
50 100 2 7 0] 0| 0 [10]14} 141} 14| 14
100 100 0 0 cjo0)J)oj;0)0|0[O0]0O
COMMENTS:
source of young: in-house culture media: Bow river water food lots: 08/03, 08/10

FORM 85032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS



}gmmgimmmg Hydr0< }Uai #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K

§ e g Laboratories Lid TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

%....&W

| Client: 95030 | Sample: 95320-1 | Test: 950672 |

Test Method: 7 d Fathead Minnow Survival and Growth Test (five treatments plus a control)
Reference: Biological Test Method: Test of Larval Growth and Survival Using Fathead Minnow,
1992. Environment Canada, EPS 1/RM/22.

Client Information: Suncor Inc., Oil Sands Group
Ft. McMurray
Sample Information:

Description: effluent (Tar Island dyke)

Collected On: not given At: not given By: not given
Received On: 95/08/11 At: 2010 By: S. Goudey
Test Information:
Started On: 95/08/14 At 1500 By: DM/JF
Ended On: 95/08/21 At: 1000 By: DM
Reported On: 95/10/03 By: CG
Test Result: Value Confidence Limits Units  Method Calculated
MORTALITY LC25 61 59 62 % ICPIN
LC50 74 72 75 % ICPIN
NOEC 50 % Dunnett's
LOEC 100 % Dunnett's
GROWTH
IC25 11 8 24 % Bootstrap
1C50 52 47 58 % Bootstrap
NOEC <86.25 % Dunnett's
LOEC 6.25 % Dunnett's
| Graph of Mortality and Growth at Seven Days Versus Treatment Level |
120+ [Cmortality & growth (weight) |
@ -
§ 100+
% 804
(&
£ 60t
D
[7/]
£ 40
Q
[e X
& 204 B
o
0 4= : z ; : . - T
Control 6 12 25 50 100
Treatment Level (%)

Notes: LC25 & L.C50, concentrations lethal to 25 and 50% of the test population; NOEC & LOEC, no observed
and lowest observed effect concentrations

FORM 85032 WRITTEN BY: SG ON 95/05/12 REVISED BY: 8G ON 95/07/29 FILE: REP-O1.XLS



é;mm; HydroQual

Laboratories Lid.

#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

TEL: (403) 253-7121

FAX: (403) 252-9363

1-800-808-6942

| TEST DATA | [ Client: 95030 | Sample: 95320-1 | Test: 950672 |
PREAERATION not required FILTRATION not required
Comments none
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatmenty pH (units) | Cond.(uS/cm)] DO (mg/L) REPLICATE
(%) new fused | new | used | new Jused] 1 | 2 ] 3] 4| 5 |
DAY 0 95/08/14 Time: 1500 Initials: DM/JF Temp (0C): _ 25.0 |
Control | 7.9 360 7.7 10| 10| 10 | 10
6.25 8.1 412 7.7 10 { 10| 10§ 10
12.5 8.2 470 7.7 10 [ 10| 10| 10
25 8.3 582 7.4 10 [ 10| 10| 10
50 8.5 829 7.2 10 10| 10| 10
100 8.6 1246 6.9 10| 10| 107 10
DAY 1 95/08/15 Time: 1100 inttials: JF Temp (0C): 25.0 |
Control | 7.9 8.1 367 | 371 7.7 6.6 J 10| 10| 10 10
6.25 8.1 8.2 413 | 420 7.6 6.9 {1010 10{ 10
12.5 8.1 8.2 463 | 470 7.8 6.3 104} 10| 10| 10
25 8.2 8.3 579 | 593 7.6 6.7 |10 10} 10| 10
50 8.4 8.5 801 832 7.3 6.7 | 10| 10} 10| 10
100 8.6 86 | 1239|1239 | 7.0 6.5 210 1 0
DAY 2 95/08/16 Time: 1400 Initials; JF Temp (0C):.  25.0 ]
Control | 8.0 8.1 366 | 377 7.6 59 j10} 10| 10 10
6.25 8.2 8.0 421 | 419 7.6 55 | 10| 10| 10 10
12.5 8.2 8.2 | 478 | 468 7.4 53 |10 107 10} 10
25 8.4 8.4 590 | 604 7.3 51 1010} 10| 10
50 8.5 8.5 825 | 807 7.1 52 |10} 10§10} 10
100 8.7 8.8 | 1281 | 1326 | 6.7 6.7 1 0
12.5D one fish very small and pale
DAY 3 95/08/17 Time: 1430 Initials: DL Temp: 25.0 |
Control | 8.1 8.1 365 | 387 7.7 6.0 10} 10| 10 ] 10
6.25 8.2 8.0 423 | 424 7.6 6.1 | 10| 10| 10 10
12.5 8.3 8.2 483 | 491 7.6 6.1 ] 10{ 10| 10| 10
25 8.5 8.5 593 | 616 7.5 6.1 11010} 10| 10
50 8.6 8.7 809 | 838 7.4 69 10 91 9110
100 8.9 1321 7.3 0

FORM 95032 WRITTEN BY: SG ON 95/05/12

REVISED BY: SG ON 95/07/29

FILE: REP-01.XLS
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oQual

#3, 6125 - 12 Street S.E. Caigary, Aiberta Canada T2H 2K

o Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
w
[Client. 95030  |Sample: 95320-1 [Test. 050672 1
CHEMISTRY BIOLOGY - NUMBER ALIVE

Treatment| pH (units) | Cond.(uS/cm)| DO (mg/l) REPLICATE

(%) new used | new wused| new wused} 1 | 2| 3] 4] 5|6 | 7]8]9]10
DAY 4 95/08/18 Time: 1130 Initials: JF Temp: 25.0 |
Control 8.0 8.0 369 | 383 7.7 52 1101101 104 10

6.25 8.1 8.0 422 | 435 7.8 52 110} 10} 104 10

12.5 8.3 8.1 482 | 498 7.8 47 3101 101 107 10

25 8.4 83 | 586 | 610 | 76 | 48 §10] 10| 10 10

50 8.6 85 | 816 | 835 | 74 48 1101 91 9110

100

DAY 5 95/08/19 Time: 1030 Initials: DL Temp: 25.0 |
Control 7.9 8.1 638 | 402 7.7 58 § 101 10| 10| 10

6.25 8.3 8.0 305 | 430 1.7 53 #1010} 10 ] 10

12.5 8.3 8.4 497 | 490 7.4 66 | 10| 10} 10| 10

25 8.5 84 | 620 | 596 | 74 | 64 10| 10] 10 ] 10

50 8.6 86 | 837 | 835 | 7.2 56 1101 9|1 9 {10

100

DAY 6 95/08/20 Time: 1030 Initials: DL Temp: 25.0 I
Control 7.4 8.0 374 | 376 7.7 55 110 ] 10| 10} 10

6.25 8.0 79 | 429 | 433 | 74 59 110 8 | 10| 10

12.5 8.2 8.3 484 | 503 7.1 67 | 10] 101 10| 10

25 8.3 8.4 604 | 621 6.9 6.6 | 10| 10} 10| 10

50 84 | 84 | 828 | 842 | 63 54 110 9 | 9 [ 10

100

DAY 7 95/08/21 Time: 1600 Initials: JR/GD Temp: 16.0 I
Control 8.3 387 62 |10 10 10 ] 10

6.25 8.3 441 61 §10] 8 | 10 [ 10

12.5 B.4 507 6.1 10 | 101 10 | 10

25 8.5 624 59 1101103 10 10

50 8.6 847 53 110 9 9 110

100

FORM 98032 WRITTEN BY: 8G ON 958/05/12

REVISED BY: SG ON 95/07/29

FILE: REP-01.XLS



é%mmmmmg Hydr Oual #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

5
m

Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
W
|Client: 95030  [Sample: 95320-1 |Test: 950672 |
SUMMARY TABLE | Average Fish Weights
Treatment (%) |Mortality (%) mg/fish % controls
Control 0 0.61 100
6 5 0.51 84
12 0 0.44 72
25 0 0.41 67
50 5 0.32 52
100 100
COMMENTS:
source of young: in house
FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29

FILE: REP-01.XLS



CLIENT INFORMATION
Client:
Operation:
Address:
City:
Province/State:
Country:
Postal/ZIP Code:
Billing Information:
Contact:

Tel:

Fax:

SAMPLE INFORMATION
Sample Type:
Collected On:
Collected By:
Shipped On:
Shipped By:
Received On:
Received By:

Container:
Seals:
Initials on Seals:

INITIAL. CHEMISTRY
pH (units)
Conductance (uS/cm)
Dissolved Oxygen (mg/L.)
Temperature (oC)
Alkalinity (mg-CaCO3/L)
Hardness (mg-CaCO3/L.)

COMMENTS

SAMPLE HISTORY
Storage Conditions:
Disposed On:

TEST LOG
Test Type
Number
Started
Ended
Reported
Faxed

oQual

L.aboratories Lid.

#3, 6125 - 12 Sireet
TEL: (403) 253-7121

5.E. Caigary, Aiberta Canada T2H 2Ki
FAX: (403) 252-9363

1-800-808-6942

| Client. 95030 |[Sample: 95320-2 |
Suncor Inc., Qil Sands Group
Ft. McMurray
P.0. Box 4001
Ft. McMurray
Alberta
Canada
T9H 3E3
Trina Hoffarth
403-743-6715
403-791-8331
Athabasca River water
95/08/11 At not given
not given
95/08/11
Grimshaw Trucking
95/08/11 At: 2010
G. Danieis
3 x 500 gal. containers
not sealed
not annhcable
8.2 ammonium (mg-N/L) not done
243 residual chlorine (mg/l.) not done
8.8 Colour: colourless
18 Odour: odourless
not done
110
sample container leaked in shipment
50C in darkness
by Method:

DA(S) TR(S) BLS AG(S) CD(8) FM(S)
950913 | 950679 | 950914 | 950674 | 950673 | 950875
95/09/27 | 95/08/15 | 95/08/14 | 95/08/14 | 95/08/12 | 95/08/14
95/09/29 | 95/08/19 | 95/08/14 | 95/08/17 | 95/08/19 | 95/08/21
95/10/04 | 95/10/04 | 95/10/04 | 95/10/04 | 95/10/04 | 95/10/04

NOTES: TR, trout; FM, fathead minnows; DA, Daphnia; CD, Ceriodaphnia; AG, Selenastrum;
BL, bacterial luminescence; D, definitive test; S, screening test

FORM 95032 WRITTEN BY: SG ON 95/05/12

REVISED BY: 8G ON 95/07/29

FILE:REP-O1.XLS



Ammmmm%ﬁ HydrOQuaI #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2Ki1

Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

| Client: 95030 | Sample: 95320-2 | Test: 9509013 |

Test Method: Daphnia 48h Static Acute Test (LC50, five or more treatments plus a control)

Reference: Biological Test Method: Reference Method for Determining Acute Lethality of Effluents
to Daphnia magna, 1990. Environment Canada, EPS 1/RM/14.

Client Information: Suncor Inc., Oil Sands Group
Ft. McMurray
Sample Information:
Description: Athabasca River water

Collected On: not given At: not given By: not given
Received On: 95/08/11 At; 2010 By: G. Daniels
Test Information:
Started On: 95/09/27 At: 1330 By: SF/DM
Ended On: 95/09/29 At: 1420 By: DM
Reported On: 95/10/04 By: CG
Test Result:
% Mortality
Control 0
100% 0

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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E. Caigary, Aiberta Canada T2H 2K1

mmm@ O #3, 6125 - 12 Sireet S.E.
] HydrO uai TEL: (403) 253-7121 FAX: (403) 252-9363

1-800-808-6942

Laboratories Lid.
| TESTDATA | IClient: 95030  [Sample: 95320-2 [Test: 950913 |
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment] pH (units) | Cond.(uS/cm)| DO (mg/l) REPLICATE
(%) | | 1]2]8l4]ls5]6]7]|8J9]10
Date:  95/09/27 Time: 1330 Initials: SF/DM Temp (0C): 20 |
control 8.4 354 8.2 51 5
100 8.1 277 9.0 5 5
Date: 95/09/28 Time: 1020 Initials: DM/SF Temp (0C): 20 |
control 5 5
100 5 5
Date:  95/09/29 Time: 1420 Initials: DM Temp (oC) 20 i
control 8.6 371 7.7 5 5
100 8.5 281 7.5 51 5
SUMMARY TABLE young . hardness (mg-CaCO3/L) : 180
TREATMENT | MORTALITY water : bucket 4 jAdjustment: none
(%) (%)
control 0 COMMENTS:
100 0 no comments

Notes: F, floating; i, immobile; B8, stuck on bubbles; D, caught in debris

FORM 95032 WRITTEN BY: 5G ON 95/05/12 REVISED BY: SG ON 95/07/29

FILE: REP-01.XLS
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m Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

| Client: 95030 | Sample: 95320-2 | Test: 950679 |

Test Method: Trout 96h Static Acute Test (LC50, five or more treatment levels plus a control)
Reference: Biological Test method: Reference Method for Determining Acute Lethality of
Effluents to Rainbow Trout, 1980. Environment Canada, EPS 1/RM/13.

Client Information: Suncor Inc., Oil Sands Group
Ft. McMurray
Sample Information:
Description: Athabasca River water

Collected On: not given At: not given By: not given
Received On: 95/08/11 At 2010 By: G. Daniels
Test Information:
Started On: 95/08/15 At: 1130 By: JF
Ended On: 95/08/19 At: 1130 By: DL
Reported On: 95/10/04 By: CG
Test Result:
% Mortality
Control 0
100% 0

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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L Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
W
[T TEST DATA | IClient: 95030 |Sample: 95320-2 |Test: 950679 |
PREAERATION not required
time (h) 0 0.5 1 1.5 2
DO (mg/l.)
comments none
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment| pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
(%) | 1[2|3|4!5[6|7|8|9|10
Date:  95/08/15 Time: 1130 Initials: GD/JF | Temp (oC):  17.3 I
Control 8.0 363 8.6 10
100 8.2 256 8.6 10
Date: 95/08/16 Time: 1500 Initials: DM/AJF 1 Temp (0oC):  15.7 |
Control 8.6 358 89 10
100 85 244 9.0 10
Date:  95/08/17 Time: 1500 Initials: DM/JF 1 Temp {oC):  15.0 |
Control 8.4 357 8.9 10
100 8.3 245 8.9 10
Date:  95/08/18 Time: 1030 Initials: JF/DM | Temp: 15.3 I
Control 8.5 359 8.9 10
100 8.4 245 8.9 10

FORM 95032 WRITTEN BY: SG ON 95/05/12

REVISED BY: SG ON 95/07/29

FILE: REP-01.XLS
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#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

N Laboratories Ltd. TEL: (403) 253-7121 FAX; (403) 252-9363 1-800-808-6942
Tt
{Client: 95030 [Sample: 95320-2 [Test: 950679 |
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment| pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
(%) | | | 1]2|3]4]5]6]7]8]9]10
Date:  95/06/19 Time. 1130 Initials: DL [ Temp: 14.8 |
Control 8.3 347 9.2 10
100 8.3 244 9.1 10
SUMMARY TABLE REPLICATE
TREATMENT | MORTALITY | mg NH4-N/L 112 3|4]5]|6]|7]8]9]10
(%) (%) t=0 t=96 h| avg [individual fish weights (g)
Control 0 nd nd 0.44 10.38]0.49/0.62}0.36]0.48]|0.36/0.47{0.44|0.45/0.34
100.0 0 nd nd 0.45 0.47|10.52(0.49/0.49]0.48{0.40/0.34]|0.37|0.37| 0.52
avg lindividual fish fork lengths (cm)
Control 3.7 34137141135 (38[35|39{36]36]|34
100.0 3.8 3613715637135} 33]34|36|36] 3.8
COMMENTS: Fish added at: 1100 Batch number;TR950726  No. days held: 20
Time (h)
24
48
72
96

FORM 95032 WRITTEN BY: SG ON 95/05/12

REVISED BY: SG ON 95/07/29
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Test Method:
Reference:

Client Information:

HydroQuai

Laboratories Lid.

#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2Ki1

TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
| Client: 95030 | Sample: 95320-2 | Test: 950914 |

Bacterial luminescence Test (screening test, one treatment level plus a control)
Biological Test Method: Toxicity Test Using Luminescent Bacteria
(Photobacterium phosphoreun), 1992. Environment Canada, EPS 1/RM/24.

Suncor Inc., Oil Sands Group
Ft. McMurray

Sample Information:

Description:
Collected On:
Received On:

Test Information:

Started On:
Ended On:
Reported On:

Test Result:

Athabasca River water

not given At: not given By: not given
095/08/11 At: 2010 By: G. Daniels
95/08/14 Al 1400 By: Di.
95/08/14 At: By: DL
95/10/04 By: CG

114% expressed as a percentage of the control.

Graph of Light Ouput Relative to Controls at 5 and 15 Minutes

Relative Light Output
{% Controls)

8BS min
315 min

control

Treatment Level (%)
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Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
I“’“"’" TEST DATA | ! Client: 95030 | Sample: 95320-2 | Test: 950914 |
SAMPLE PRETREATMENT ]
pH adjustment  |not required
preaeration not required
turbidity not centrifugedfiltered
other none

[ LIGHT READINGS |

Time (min) INHIBITION (%CTLS)
Treatment Level (%) 0 5 15 5 min 15 min
control 94 895 91 100 100
100.0 114 115 104 121 114

COMMENTS




Test Method:
Reference:

Client Information:
Sample Information:
Description:

Collected On:
Received On:

Test Result:

Ammmmwﬁ,;% HydrOQuai #3, 6125 - 12 Sireet S.E. Calgary, Alberta Canada T2H 2K1

Laboratories Ltd. TEL: (403) 253-7121 FAX. (403) 252-9363 1-800-808-6942

| Client: 95030 | Sample: 95320-2 | Test: 950674 |

72h Algal Growth Inhibition Test (IC50, five or more treatments plus a control)
Biological Test Method: Growth inhibition Test Using the Freshwater Aiga
Selenastrum capricornutum , 1992. Environment Canada, EPS 1/RM/25.

Suncor Inc., Oil Sands Group
Ft. McMurray

Athabasca River water
not given At: not given By: not given
95/08/11 At: 2010 By: G. Daniels

4% inhibition compared to control growih.



«.a.m.\_

o

@;m;‘é HydroQual

Laboratories Ltd.

#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1
TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

“TEST DATA | | Client: 95030 Sample. 95320-2 | Test: 950674 |
SAMPLE PRETREATMENT |
pH adjustment not required
preaeration not required
turbidity not centrifuged
other none

| TESTDATA |
FINAL CELL DENSITIES (cells/mL)

Treatment Replicate Average | Standard [ CV (%) | Percent | Inhibition
(%) A B C AVG | Deviation Controls | (%Ctls)
control | 1648272 { 1395968 | 1298928 | 1447723 | 180331 12 100 0
100.00 | 1376560 | 1337744 | 1473600 | 1395968 | 69977 5 96 4
COMMENTS

- all cell numbers were based on particle counts

- the initial cell density was 11,452 cells/mL.
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= Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

| Client: 95030 | Sample: 95320-2 | Test: 950673 |

Test Method: 7 d Ceriodaphnia Survival and Reproduction Test (5 treatment levels plus a controf)
Reference: Biological Test Method: Test of Reproduction and Survival Using the Cladoceran
Ceriodaphnia dubia, 1992. Environment Canada, EPS 1/RM/21.

Client Information: Suncor Inc., Oil Sands Group
Ft. McMurray
Sample information:
Description: Athabasca River water

Collected On: not given At: not given By: not given
Received On: 95/08/11 At 2010 By: G. Daniels
Test information:
Started On: 95/08/12 At 1245 By: DM
Ended On: 95/08/19 At 1000 By: DL
Reported On: 95/10/04 By: CG
Test Result:
MORTALITY % Mortality
Control 0
100% 0
REPRODUCTION 67% expressed as a percentage of the control.

i Graph of Mortality and Reproduction at Seven Days Versus Treatment Level |

Clmortality 8 avg # young per adult l

120

1004~

80+

60+

Response {%
Controls)

Control 100

Treatment Level (%)

Notes: LC28 & 1.C50, concentrations lethal to 26 and 50% of the test population; 1G25 & IC50, concentrations
inhibiting reproduction by 25 and §0%; NOEGC & LOEC, no observed and fowest observed effect
concentrations

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 85/07/29 FILE: REP-01.XLS



Awmmmmmé HydrOOual #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
| TESTDATA | I Client: 95030 | Sample: 95320-2 | Test: 950673 |
PREAERATION not required | |  FILTRATION  not required
Comments none
CHEMISTRY BIOLOGY - NUMBER OF YOUNG
Treatment| pH (units) | Cond.(uS/cm)| DO (mg/lL) REPLICATE
(%) new fused | new |used | new | used | 1 | 2 | 3 | 4| 5] 6| 7] 8] 9]10
DAY 0 95/08/12 Time: 1245 initials: DM Temp (0C).  25.0
Control 8.3 350 7.5 0 0 0 0 0 0 0 0 0 0
100 8.2 246 8.5 ojoflo0}jo0of0j0]J0}O0|]O0]0
DAY 1 95/08/13 Time: 1215 Initials: DM Temp (0C): 25.0
Control 8.4 8.4 358 | 370 7.8 7.8 0|J]OjoO0o]J]OjJO}fO)J]O]O}LOjO
100 8.4 8.4 250 | 265 7.8 7.7 cjo0;0}10J0f0]0]0]01]0

DAY 2 95/08/14 Time: 1200 Initials: DM Temp (0C):  25.0
Control 8.3 8.3 358 | 362 7.6 7.8
100 8.3 8.3 251 255 7.7 7.9 0[] 0jJ0} O 0 0Ojojo0ojoOofoO

o
o
o
o
o
o
o
o
o
o

DAY 3 95/08/15 Time: 1415 Initials: DM Temp: 250
Control 8.3 8.4 358 | 376 7.6 7.8 0
100 8.3 8.4 257 | 265 7.1 7.8 0OLO[ 5] 2] 4 51 51 3| 2] 4

o
o
~
w
e
N
[8,]
»
N

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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Laboratories Ltd.

#3, 6125 - 12 Sireet S

TEL: (403) 253-7121

E. Calgary, Alberta Canada T2H 2K1

FAX, (403) 252-9363

1-800-808-6942

(Client: 95030  |Sample: 95320-2 |Test: 950673 |
CHEMISTRY BIOLOGY - NUMBER OF YOUNG
Treatment| pH (units) | Cond.(uS/cm)| DO (mg/l) REPLICATE
(%) new used | new used | new used | 2| 3] 4]5|6]7]8]9]10
DAY 4 95/08/16 Time: 1345 Initials: DM Temp: 25.0
Control 8.3 8.4 362 | 371 7.6 8.0 6| 5]6|1]01010 1 2 1 1
100 8.3 8.4 259 | 270 7.4 7.8 61 3]0] 0 1 0] 071010
DAY 5 95/08/17 Time: 1345 Initials: DM Temp: 25.0
Control 8.2 8.4 348 | 368 7.7 7.7 1T 111121 9110} 7] 9 {101 11
100 8.2 8.4 261 263 7.5 76 |12 61 91917 3101716 1
DAY 6  95/08/18 Time: 1015 inttials: DM Temp: 25.0
Control 8.2 8.4 351 344 7.8 8.3 0|0} 0] 2 i 1131141 0 | 16| 14
100 8.1 8.4 258 | 266 71 8.1 0 1 010101 O]O} O} 012
DAY 7 95/08/19 Time: 1000 Initials: DL Temp: 25.0
Control 8.4 356 73 p12111 18112112 0| 0| 1 00
100 8.4 262 73 1151 9 | 15] 91 O 1 0 |10]12| O

FORM 95032 WRITTEN BY: SG ON 95/05/12

REVISED BY: SG ON 95/07/29

FILE: REP-01.XLS



&mmmmmmé HydrOQual #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

o Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
W
[Client: 95030 fSample: 95320-2 |Test. 950673 |
SUMMARY TABLE | Reproduction Daily Cumulative Young Production
Treatment (%) [Mortality (%) |Young/Adult |% controls 0 1 2 3 4 5 6 7
Control 0 27 100 0 ) Of 0 |34]56|143{203]|269
100 0 18 67 0O O O | 307 401(100)113]184
COMMENTS:
source of young: in-house culture media: Bow river water food lots: 08/03, 08/10

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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#3, 6125 - 12 Street S5.E. Calgary, Aiberia Canada T2H 2Ki1
TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

| Client: 95030

| Sample: 95320-2 | Test: 950675 |

Test Method: 7 d Fathead Minnow Survival and Growth Test (five treatments plus a control)
Reference: Biological Test Method: Test of Larval Growth and Survival Using Fathead Minnow,

1992. Environment Canada, EPS 1/RM/22.

Client Information: Suncor Inc., Oil Sands Group
Ft. McMurray

Sample Information:

Description: Athabasca River water

Collected On: not given At: not given By:
Received On: 95/08/11 At 2010 By:
Test information:
Started On: 95/08/14 At: 1500 By:
Ended On: 95/08/21 At: 1000 By:
Reported On: 95/10/04 By:
Test Result:
MORTALITY % Mortality
control 0
100% 43

not given
G. Daniels

DM/JF
DM
CG

GROWTH 80% expressed as a percentage of the controls

Graph of Mortality and Growth at Seven Days Versus Treatment Level |

120+

|Cmortality B growth (weight) |-

1004+

80+

60+~

Response (% Controls)

Control

Treatment Level (%)

FORM 85032 WRITTEN BY: SG ON 895/05/12

REVISED BY: SG ON 96/07/29

FILE: REPO1.XLS
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- Laboratories Ltd. TEL: (403) 2563-7121 FAX: (403) 252-9363 1-800-808-6942
W
| TESTDATA | [Client: 95030 | Sample: 95320-2 | Test: 950675 l
PREAERATION not required | [ FILTRATION  not required
Comments none
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment| pH (units) | Cond.(uS/cm){ DO (mg/L) REPLICATE
(%) new Jused | new | used | new Jused] 1 | 2 | 3] 4| 5 |
DAY 0 95/08/14 Time: 1500 Initials: DM/JE Temp (0C):  25.0 |
Control 7.9 360 7.7 101 10 ] 10| 10
100 8.3 242 7.4 104{ 104 10| 10
DAY 1 95/08/15 Time: 1100 Initials: JF Temp (0C).  25.0 |

Control | 7.9 8.1 367 | 371 7.7 66 | 10|10} 10} 10
100 8.2 8.0 253 | 260 7.4 6.6 | 10| 10| 10} 10

DAY 2 95/08/16 Time: 1400 Initials: JF Temp (0C): 25.0 |
Control { 8.0 8.1 366 | 377 7.6 59 ] 10|10} 10| 10
100 8.2 8.1 250 | 265 7.1 53 J10] 10| 10| 10

12.5D one fish very small and pale
DAY 3 95/08/17 Time: 1430 Initials: DL Temp: 25.0 |
Control | 8.1 8.1 365 | 387 7.7 6.0 | 10| 10| 10} 10
100 8.2 8.1 256 | 271 7.3 6.2 10| 9 | 101 10

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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Laboratories Lid. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

[Client: 95030  |Sampie: 95320-2 |Tlest 950675 |

CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment] pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
(%) new used | new wused| new used| 1| 2| 3] 4| 5] 6] 7]8]9]10
DAY 4 95/08/18 Time: 1130 Initials: JF Temp: 25.0 |

Control | 8.0 8.0 369 | 383 | 7.7 52 §10] 101 10| 10
100 8.3 7.8 253 | 266 7.6 50 1101 9 1 10| 10

DAY 5 95/08/19 Time: 1030 Initials: DL Temp: 25.0 [
Control 7.9 8.1 638 | 402 7.7 58 101 10| 101 10
100 8.3 7.9 253 | 262 7.3 57 110 9 | 10| 10

DAY 6 95/08/20 Time: 1030 Initials: DL Temp: 25.0 i
Control 7.4 8.0 374 | 376 7.7 5565 § 10} 10 [ 10 ] 10
100 8.1 7.9 247 | 261 7.2 6.1 7141 9]°9

DAY 7 95/08/21 Time: 1600 Initials: JR/GD Temp: 16.0 |
Control 8.3 387 62 110|110} 104 10
100 8.1 289 6.1 7101917

FORM 985032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95107129 FILE: REP-01.XLS
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#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

TEL: (403) 253-7121

FAX: (403) 252-9363

1-800-808-6942

{Client: 95030

JSample:

95320-2

|Test:

950675 |

SUMMARY TABLE | Average Fish Weights
Treatment (%) |Mortality (%) mg/fish % controls
Control 0 0.61 100
100 43 0.49 80
COMMENTS:
source of young: in house

FORM 95032 WRITTEN BY: SG ON 95/05/12

REVISED BY: SG ON 95/07/29
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#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K
TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

mwwiw Hyd FOOuai
” Laboratories Lid.

“‘&Vmwmﬁ 6?

| Client: 95030 |Sample: 95393 |

CLIENT INFORMATION

Client: Suncor Inc., Oil Sands Group
Operation: Ft. McMurray
Address: P.0O. Box 4001
City: Ft. McMurray
Province/State: Alberta
Country: Canada
Postal/ZIP Code: TOH 3E3

Billing Information:

Tar Island Reclamation (Lease 86)

Contact: John Gulley/Trina Hoffarth
Tel: 403-743-6715
Fax: 403-791-8331

SAMPLE INFORMATION

Sample Type: water (project task number 6127, site: RW127, number: T059)
Collected On: 95/09/20 At not given
Collected By: Trina Hoffarth
Shipped On: 95/09/20
Shipped By: Grimshaw Trucking
Received On: 95/09/21 At 1200
Received By: GD
Container: 2 x 20l Jugs
Seals: not sealed

Initials on Seals:

not applicable

INITIAL CHEMISTRY

pH (units) 8.2 ammonium (mg-N/L) not done
Conductance (uS/cm) 1251 residual chlorine (mg/L) not done
Dissolved Oxygen (mg/L) 8.4 Colour: yellow
Temperature (0C) 13 Odour: hydrocarbon (strong)

Alkalinity (mg-CaCO3/.) not done
Hardness (mg-CaCO3/L) 118

COMMENTS

SAMPLE HISTORY

Storage Conditions: 50C in darkness

Disposed On: by Method:
TEST LOG
Test Type TR(D) BL(D)
Number 950853 | 950915
Started 85/00/22 | 95/09/21
Ended 95/09/26 | 95/09/21
Reported 95/10/05 | 95/10/05
Faxed

NOTES: TR, trout; FM, fathead minnows; DA, Daphnia; CD, Ceriodaphnia; AG, Selenastrum;
BL., bacterial luminescence; D, definitive test; S, screening test

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE:REP-01.XLS
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Test Method:
Reference:

Client Information:

Sample Information:

Hydro@.ual

Laboratories Ltd.

#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2KA1
TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

{ Client: 95030 | Sample: 95393 | Test: 950853 1

Trout 96h Static Acute Test (LC50, five or more treatment levels plus a control)
Biological Test method: Reference Method for Determining Acute Lethality of
Effluents to Rainbow Trout, 1890. Environment Canada, EPS 1/RM/13.

Suncor Inc., Oil Sands Group
Ft. McMurray

Description: water (project task number 6127, site: RW127, number: T059)
Collected On: 95/09/20 At: not given By: Trina Hoffarth
Received On: 95/09/21 At 1200 By: GD

Test Information:
Started On: 95/09/22 At: 1200 By: DM/SF
Ended On: 95/09/26 At: 1200 By: DM/SF
Reported On: 95/10/05 By: CG
Test Result: Value Confidence Limits Units  Method Calculated
LC25 %
LC50 15 6.25 25 % Binomial
NOEC %
LOEC %
Graph of Mortality at 96 h Versus Treatment Level
/’//
100"
80 - /,/
= 7
Q .
< w0l 7 P
) -
g 40 i -
o
= //
20_
////
0 - T T
Control 6.3 125 250 50.0 100.0
Treatment Level (%)
Notes: LLC25 & L.C50, concentrations lethal to 25 and 50% of the test population; NOEC & LOEC, no observed
and lowest observed effect concentrations

FORM 95032 WRITTEN BY: SG ON 95/05/12

REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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Laboratories Ltd. TEL: (403) 2563-7121 FAX: (403) 252-9363 1-800-808-6942
M’W
| TESTDATA | IClient: 95030  [Sample: 95393  |Test: 950853 |
PREAERATION not required
time (h) 0 0.5 1 1.5 2
DO (mg/l.)
comments none
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment}] pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
) | | | 112]3]4]5]6]7]8]0]10
Date:  95/09/22 Time: 1200 Initials; DM/SF | Temp (0C): 13.7 i
Control 8.2 372 8.8 10
6.25 8.1 434 8.9 10
12.5 8.2 490 8.8 10
25 8.2 672 8.7 10
50 8.3 862 8.3 10
100 8.3 1320 7.5 10
Date:  95/09/23 Time: 1130 Initials: GD/DL | Temp (0C): 13.8 !
Control 7.9 376 7.2 10
6.25 8.0 436 7.1 10
12.5 8.1 493 6.9 10
25 8.2 626 6.8 10
50 8.2 865 6.1 0
100 8.3 1329 5.1 0
Date:  95/09/24 Time: 1130 Initials: DL/GD | Temp (0C):  14.7 1
Control 7.9 277 7.3 10
6.25 8.0 440 6.9 10
12.5 8.1 495 6.4 9
25 8.2 629 6.4 2
50 0
100 0
Date:  95/09/25 Time: 1030 Initials: DM/MG |  Temp: 15.6 I
Control 8.0 376 7.2 10
6.25 8.2 438 6.8 10
12.5 8.2 496 5.8 8
25 8.2 628 6.0 0
50 8.9 0
100 0
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L g Labomtores Lt TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

[Client: 95030 [Sample: 95393 |Test: 950853 |

CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment| pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
(%) I | I 1]2]3]4]5]6]7]|8]9]10
Date:  95/09/26 Time: 1200 Initials: DM/SF__| Temp: 15.8 |
Control 8.0 378 6.5 10
6.25 8.0 440 6.4 10
12.5 8.0 499 5.7 7
25 8.1 631 5.7 0
50 0
100 0
SUMMARY TABLE REPLICATE
TREATMENT | MORTALITY | mg NH4-N/L 112 |3|4|5|6|7]|8]|39 | 10
(%) (%) t=0 t=96 h] avg [individual fish weights (g)
Control 0 nd nd 0.71 ]0.66]10.7810.7110.96{0.85]0.680.53|0.38{1.05|0.46
6.3 0 nd nd 0.67 ]0.67]0.80]0.59]0.43]10.51]0.84|1.0110.64|0.49}0.67
12.5 30 nd nd 0.71 J0.92|0.4710.65}0.83{0.5410.98/0.73{0.31{0.89{0.65
25.0 100 nd nd 0.69 ]0.7710.60]0.87}0.91|0.51]0.62}0.65]0.52(0.77|0.65
50.0 100 nd nd 0.75 ]0.67]10.77]0.76]0.74{0.7710.7710.95| 0.69| 0.57| 0.77
100.0 100 nd nd 0.77 10.87|0.90|0.75]0.67{0.84{0.93|0.66}0.43}0.92|0.72
avg Jindividual fish fork lengths (cm)
Control 4.2 42{45)143147]|44141139|36]48] 3.8
6.3 4.1 4114413937381 44|146{41137]| 41
12.5 4.1 45137141]144139]|48|142|31|45] 42
25.0 3.9 40140]41]142]135(136]39}35}39]309
50.0 3.9 38139138140138}140}140137(37]39
100.0 4.0 43140]139}142]|42}144}138{34]|41]|39
COMMENTS: Fish added at: 1130 Batch number:-TR950911 No. days held: 11
Time (h)
24 1 swimming on side in 12.5%. All fish on side on bottom in 25%.
All dead in 50 & 100%.
48 2 survivors in 25% are black and laying on side on bottom
72
96
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Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

myﬁ«

| Client: 95030 | Sample: 95393 | Test: 950915 |

Test Method: Bacterial luminescence Test (IC50, four or more treatment levels plus a control)
Reference: Biological Test Method: Toxicity Test Using Luminescent Bacteria
(Photobacterium phosphoreum), 1992. Environment Canada, EPS 1/RM/24.

Client Information: Suncor Inc., Oil Sands Group
Ft. McMurray
Sample Information:
Description: water (project task number 6127, site: RW127, number: T0O59)
Collected On: 95/09/20 At not given By: Trina Hoffarth

Received On: 95/09/21 At: 1200 By: GD
Test Information:
Started On: 95/09/21 At PM By: JR
Ended On: 95/09/21 At PM By: JR
Reported On: 95/10/05 By: CG
Test Resuit: Value Confidence Limits Units Method Calculated
iIC20 @ 5 min 2.8 1.0 4.5 % regresssion analysis
IC50 @ 5min 10.9 9.1 12.7 % regresssion analysis
IC20 @ 15 min 2.3 1.3 3.3 % regresssion analysis
IC50 @ 15 min 9.5 8.5 10.5 % regresssion analysis

| Graph of Light Ouput Relative to Controls at § and 15 Minutes

125+

B 5 min
£315 min

Relative Light Output
{% Controls)

control 5.7 11.4 22.7 455

Treatment Level (%)

Notes: IC20 & IC50, concentrations that inhibit light output relative to controls by 20 and 50%
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%:& Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
WMM

{ TESTDATA | [ Client: 95030 | Sample: 95393 | Test: 950915 |
SAMPLE PRETREATMENT ]
pH adjustment not required
preaeration not required
turbidity not centrifuged/filtered
other none
[ LIGHT READINGS |
Time (min) INHIBITION (%CTLS)
Treatment Level (%) 0 5 15 5 min 15 min
control 93 88 89 100 100
5.7 88 56 54 64 61
11.4 92 41 38 47 43
22.7 90 26 25 30 28
455 88 17 16 19 18
ENDPOINTS [log(concentration) = a * log(gamma) + b} |
@ 5 min Confidence Limits (@ 15 min Confidence Limits
Value Lower Upper Value Lower Upper
IC50 10.9 9.1 12.7 IC50 9.5 8.5 10.5
1C25 3.7 1.8 5.5 {C25 3.1 2.1 4.1
1C20 2.8 1.0 4.5 IC20 2.3 1.3 3.3
IC10 1.2 -0.6 3.1 IC10 1.0 0.0 2.0
IC5 0.6 -1.7 2.9 IC5 0.5 -0.5 1.5
IC1 0.1 -7.3 7.6 IC1 0.1 -0.9 1.1
"2 0.9909 b= 1.036 M2 0.9894 b= 0.980
a= 0.989 a= 1.022
0.700 + Graph of Gamma Versus Treatment Level at 5 and 15 min ¢ Smin measured
0.600 + B 15 min measured
0.500 t ——— 5 min predicted
__ 0400+ ~—15 min predicted
o 0300
& 0.200 +
E o100 /%/ gamma is the ratio of fight
@ 0.000 t ‘ ‘ f = ’ ’ i { output at time zero and 5
-0.100.800 0200 0400 0600 0.800 1200 1400 1600 1.800 | or 15 minutes times the
-0.200 + ratio of control light output
.0.300 4 minus one
.0.400 L Treatment Level (%)
COMMENTS
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#3, 6125 - 12 Sireel S.E. Caigary, Alberia Canada T2H 2K

%, Ag‘ Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
oS
| Client: 95030 [Sample: 95404-1 |
CLIENT INFORMATION
Client: Suncor Inc. Oil Sands Group
Operation: Ft. McMurray
Address: P.0O. Box 4001
City: Ft. McMurray
Province/State: Alberta
Country: Canada
Postal/ZIP Code: TOH 3E3
Bitling Information:
Contact: John Gulley/Trina Hoffarth
Tel: 403-743-6715
Fax: 403-791-8339
SAMPLE INFORMATION
Sample Type: effluent (Tar Island Dyke)
Collected On: 95/09/29 At not given
Collected By: not given
Shipped On: 95/09/29
Shipped By: not given
Received On: 95/09/29 At 2030
Received By: S. Goudy
Container: 2 containers
Seals: not sealed
Initials on Seals: not applicable
INITIAL CHEMISTRY
pH (units) 8.5 ammonium (mg-N/L) not done
Conductance (uS/cm) 1462 residual chlorine (mg/l.) not done
Dissolved Oxygen (mg/L) 7.8 Colour: brown
Temperature (oC) 18.0 Odour: strong hydrocarbon
Alkalinity (mg-CaCO3/l.) not done
Hardness (mg-CaCQ3/l.) not done
COMMENTS
SAMPLE HISTORY
Storage Conditions: 4°C
Disposed On: n/a by n/a Method: n/a
TEST LOG
Test Type DA(D) TR(D) BL(D) AG(D) cD(D) FM(D)
Number 950901 | 950002 | 950804 | 950905 | 950900 | 950906
Started 95/10/03 | 95/10/02 | 95/10/03 | 95/10/03 | 95/10/03 | 95/10/04
Ended 95/10/05 | 95/10/06 | 95/10/03 | 95/10/06 | 95/10/10 | 95/10/11
Reported 95/10/11 | 95/10/12 | 95/10/11 | 95/10/18 | 95/10/13 | 95/10/12
Faxed

NOTES: TR, trout; FM, fathead minnows; DA, Daphnia; CD, Ceriodaphnia; AG, Selenastrum;
Bl., bacterial luminescence; D, definitive test; S, screening test
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m Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

| Client: 95030 | Sample: 95404-1 | Test: 950901 |

Test Method: Daphnia 48h Static Acute Test (L.C50, five or more treatments plus a control)
Reference: Biological Test Method: Reference Method for Determining Acute Lethality of Effluents
to Daphnia magna, 1990. Environment Canada, EPS 1/RM/14.

Client Information: Suncor Inc. Oil Sands Group
Ft. McMurray
Sample Information:
Description: effluent (Tar Isiand Dyke)
Collected On: 95/09/29 At: not given By: not given

Received On: 95/09/29 At 2030 By: S. Goudy
Test Information: ,
Started On: 95/10/03 At 1525 By: DM
Ended On: 95/10/05 At: 1640 By: SF
Reported On: 95/10/11 By: CG
Test Result: Value Confidence Limits Units
LC25 >100 % Not Toxic
LC50 >100 %
NOEC 100 %
LOEC >100 %

Graph of Mortality at 48 h Versus Treatment Level

Mortality (%)
8

6.25 125 25 50
Treatment Level (%)

Notes: LC25 & LC50, concentrations lethal to 25 and 50% of the test population; NOEC & LOEC, no observed
and lowest observed effect concentrations

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS



{===1 HydroQual

#3, 6125 - 12 Street S.E. Calgary, Alberia Canada T2H 2K

%= Laboratories Lid. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
™ TEST DATA | [Client: 95030 _ [Sample: 95404-1 [Test 950001 |
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment, pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
(%) l l 1l2]3|]4]5]6|7]8]9]10
Date:  95/10/03 Time: 1525 initials: DM Temp (oC): 20 |
Control 8.4 346 8.1 5 5
6.25 8.5 412 8.0 515
12.5 8.6 482 8.0 515
25 8.6 617 8.0 516
50 8.7 889 7.9 51 86
100 8.7 1409 7.1 5165
Date: 95/10/04 Time: 1550 initials: SF Temp (0C): 20 i
Control 5 5
6.25 51 5
12.5 51 6
25 5165
50 516
100 51 56
Date:  95/106/05 Time: 1640 initials: SF Temp (0C) 20 i
Control 8.4 347 7.8 5 5
6.25 8.4 420 7.9 51 5
12.5 8.5 498 7.9 5156
25 8.6 619 7.9 51 5
50 8.6 840 7.9 51 56
100 8.7 1315 7.8 51 5
SUMMARY TABLE young . jar C3 hardness (mg-CaCO3/L) : 180
TREATMENT | MORTALITY water : bucket 3 [Adjustment: none
(%) (%)
Control 0 COMMENTS:
6.25 0 no comments
12.5 0
25 0
50 0
100 0

Notes: F, floating; I, immobile; B, stuck on bubbles; D, caught in debris
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Test Method:
Reference:

Client Information:

Sample Information:

HydroCQuaI

Laboratories Ltd.

#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1
TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

| Client: 95030 | Sample: 95404-1 | Test: 950902 |

Trout 96h Static Acute Test (LC50, five or more treatment levels plus a control)

Biological Test method: Reference Method for Determining Acute Lethality of
Effluents to Rainbow Trout, 1980. Environment Canada, EPAS 1/RM/13.

Suncor Inc. Oil Sands Group
Ft. McMurray

Description: effluent (Tar island Dyke)
Collected On; 95/09/29 At: not given By: not given
Received On: 95/09/29 At: 2030 By: S. Goudy
Test Information:
Started On: 95/10/02 At: 1240 By: JR/DM
Ended On: 95/10/06 At: 1731 By: SF/DM
Reported On: 95/10/12 By: CG
Test Result: Value Confidence Limits Units  Method Calculated
LC25 %
LC50 27 18 44 % Logit
NOEC %
LOEC %
Graph of Mortality at 96 h Versus Treatment Level
////'
100" 7
g0} e
— ///
X 7
S m_‘ . L
§ P / ,
(<] 401 7 .
= 7 )
2047
0 T T

Control

6.3 125

Treatment Level (%)

Notes: LC25 & LC50, concentrations lethal to 25 and 50% of the test population; NOEC & LOEC, no observed

and lowest observed effect concentrations
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HydrOQuaE #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K

Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

(i
N

| TESTDATA | IClient: 95030 [Sample: 95404-1 |Test: 950902 |
PREAERATION not required
time (h) 0 0.5 i 1.5 2
DO (mg/L)
comments none
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment|{ pH (units) | Cond.(uS/cm)} DO (mg/L) REPLICATE
(%) | | | 1]2|3|4]5]6]7]8]09]H10
Date:  95/10/02 Time: 1240 Initials: JR/DM | Temp (0C):  15.0 |
Control | 8.2 373 9.0 10 B
6.25 8.2 445 9.0 10
12.5 8.3 506 9.0 10
25 8.4 646 8.9 10
50 8.5 948 8.6 3
100 8.5 1462 7.8 0
Date:  95/10/03 Time: 1520 Intials: JR/SF | Temp (0C):  14.1 i
Control 8.2 379 7.0 10
6.25 8.2 453 6.7 10
12.5 8.2 514 6.4 10
25 8.4 647 8.3 10
50 8.4 932 57 0
100 8.5 1407 4.8 0
Date:  95/10/04 Time: 1700 Initials: SF | Temp(0C): 152 1
Control 7.6 383 6.1 10
6.25 7.7 459 5.6 10
12.5 7.7 522 5.4 10
25 7.9 656 55 9
50 8.1 938 5.2 0
100 8.1 1420 4.0 0
Date:  95/10/05 Time: 1705 initials: GD/SF | Temp: 15.1 |
Control 7.7 383 5.0 10
6.25 7.8 459 4.9 10
12.5 7.8 521 4.4 10
25 8.0 654 51 7
50 0
100 0

FORM: 95032 WRITTEN BY 5G ON 95/08/12 REVISED BY SG ON 95/07/29 FILE: REP-01.XLS
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#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1
1-800-808-6942

TEL: (403) 253-7121

FAX: (403) 252-9363

%@W
IClient: 95030 |Sample: 95404-1 |Test: 950902 |
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment| pH (units) ] Cond.(uS/cm)] DO (mg/L) REPLICATE
(%) I I |2|3|4]5|6]7[8]9]10
Date:  ©5/10/06 Time: 1731 Initials: SF/DM | Temp: 15.1
Control 7.8 390 4.8 10
6.25 7.8 465 5.2 10
12.5 7.8 529 4.7 10
25 7.9 660 5.3 6
50 0
100 0
SUMMARY TABLE REPLICATE
TREATMENT [ MORTALITY | mg NH4-N/L | 2| 3|4 5| 6]|]7]8]9]10
(%) (%) t=0 t=86 h] avg [individual fish weights (g)
Control 0 nd nd 0.64 10.79/0.51{0.45|0.81]0.67|0.75{0.64{0.51]0.82]0.42
6.3 0 nd nd 0.69 }0.86(0.83|0.97]0.39|0.680.65{0.45]0.57{0.56] 0.96
12.5 0 nd nd 0.77 }0.72{0.5510.63|0.83]0.63/0.99(0.87(0.68;0.71| 1.05
25.0 40 nd nd 0.75 10.34]|0.89{0.7010.75{1.09]0.86]0.45|0.92]| 0.75]0.70
50.0 100 nd nd 0.73 0.8210.63/0.55{0.63}0.7810.53]0.66| 1.16]0.89} 0.65
100.0 100 nd nd 0.76 10.85]|0.78{0.39]0.65| 1.07{0.99|0.80j0.70| 0.66| 0.71
avg |individual fish fork lengths (cm)
Contro! 4.1 41(39{38(45({44143|42|38| 44| 3.8
6.3 4.2 45145|146136|42]42]138|39]|40] 45
12.5 4.5 43[139]143|46]|144149|146|44|44]5.0
25.0 4.2 34143| 40| 41|42 45] 40| 46|44 43
50.0 4.3 421421411421 40}138|40]148)]|49] 4.4
100.0 4.4 45144 (37[43146 (4747|4241 4.4
COMMENTS: Fish added at: 1215 Batch number:TR950911  No. days held: 22
Time (h)
24 all dead in 50% & 100%, fish in 25% stressed, remainder appear normal
48 one dead in 25%, other 25% fish on sides at pail bottom. Remaining fish appear normal
72 two dead in 25%; other 25% fish on side at bottom. Remaining fish appear normal.
96 fish in 12.5% disoriented, 6.25% & control fish appear normal
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% T g Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
L ——
| Client: 95030 | Sample: 95404-1 | Test: 950904 |

Test Method: Bacterial luminescence Test (IC50, four or more treatment fevels plus a control)
Reference: Biological Test Method: Toxicity Test Using Luminescent Bacteria
(Photobacterium phosphoreum ), 1992. Environment Canada, EPS 1/RM/24.

Client information: Suncor Inc. Oil Sands Group
Ft. McMurray
Sampie Information:
Description: effluent (Tar island Dyke)

Coliected On: 95/09/29 At: not given

Received On: 95/09/29 At: 2030

Test Information:
Started On: 95/10/03 At: am
Ended On: 95/10/03 Al am
Reported On: 95/10/11

Test Result: Value Confidence Limits
IC20 @ 15 min 10.0 8.0 12.0

IC50 @ 15 min 420 38.0 45.0

By:
By:

7

By:
By:
By:

Units
%
%

not given
8. Goudey

JR
JR
CG

Method Calculated
regression analysis

regression analysis

Graph of Light Ouput Relative to Controls at 5 and 15 Minutes

125

»Cl 15 min

Relative Light Output
{% Controls)

.

control 8.0 120 18.0

270

Treatment Level (%)

400

Notes: IC20 & IC50, concentrations that inhibit light output relative to controls by 20 and 50%
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#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

TEL: (403) 253-7121

FAX: (403) 252-9363

1-800-808-6942

Client: 95030 | Sample: 95404-1 | Test:

950904 |

SAMPLE PRETREATMENT |

pH adjustment

not required

preaeration

not required

turbidity

not centrifugedffiltered

other

none

L LIGHT READINGS |

Time (min INHIBITION (%CTLS)
Treatment Level (%) 15 15 min
control 89 100
8.0 72 81
12.0 67 75
18.0 65 73
27.0 56 63
40.0 44 49
61.0 35 39
91.0 28 31
COMMENTS
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[ Client: 95030 | Sample: 95404-1 | Test: 950905 |

Test Method: 72h Algal Growth Inhibition Test (IC50, five or more treatments plus a control)
Reference: Biological Test Method: Growth Inhibition Test Using the Freshwater Alga
Selenastrum capricornutum, 1992. Environment Canada, EPS 1/RM/25.

Client information: Suncor Inc. Oil Sands Group
Ft. McMurray
Sample Information:
Description: effluent (Tar island Dyke)
Collected On: 95/09/29 At: not given By: not given

Received On. $5/09/29 AL 2030 By S. Goudy
Test Information:
Started On: 95/10/03 At: PM By: DL
Ended On: 95/10/06 At: PM By: DM
Reported On: 95/10/18 By: CG
Test Result: Value Confidence Limits Units Method Calcutated
IC25 57 38 69 % ICPIN
IC50 >100 % ICPIN
NOEC 50 % Dunnett's Test
LOEC 100 % Dunnett's Test

Graph of Percent Inhibition Versus Treatment Level

Growth Inhibition {%)

control 1.563 3125 6.250 12.50 25.00 50.00 100.00

Treatment Level (%)
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TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

\
%mﬁz HydroQual
Laboratories Ltd.

%MMW

| TEST DATA | { Client: 95030 Sample: 95404-1 | Test: 950905 |
SAMPLE PRETREATMENT ]
pH adjustment  {not required
preaeration not required
turbidity not centrifugedfiltered
other none
|  TESTDATA |
FINAL CELL DENSITIES (cells/mL)
Treatment Replicate Average | Standard | CV (%) | Percent | Inhibition
(%) A B ] AVG | Deviation Controls | (%Ctls)
control | 1788384 | 1756384 | 1895051 | 1813273 | 72606 4 100 0
1.563 | 2001717 | 1831051 | 2172384 | 2001717 | 170667 9 110 -10
3.125 | 2343051 | 2001717 | 2268384 | 2204384 | 179441 8 122 -22
6.250 | 2567051 | 1980384 | 2065717 | 2204384 | 316963 14 122 -22
12.50 | 2599051 | 2545717 | 1991051 | 2378606 | 336691 14 131 -31
25.00 | 1735061 | 1745717 | 1777717 | 1752828 | 22204 1 97 3
50.00 | 1468384 | 1564384 | 2001717 | 1678162 | 284289 17 93 7
100.00 | 1009717 | 1052384 | 1116384 | 1059495 | 53688 5 58 42
COMMENTS

- all cell numbers based on optical density readings obtained with a microplate reader

- the initial cell density was 9,312 ceils/mL.
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#3, 6125 - 12 Street S.E. Calgary, Alberia Canada T2H 2Ki

% Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
| Client: 95030 | Sample: 95404-1 | Test: 950900 1
Test Method: 7 d Ceriodaphnia Survival and Reproduction Test (5 treatment levels plus a control)
Reference: Biological Test Method: Test of Reproduction and Survival Using the Cladoceran
Ceriodaphnia dubia, 1992. Environment Canada, EPS 1/RM/21.
Client Information: Suncor Inc. Qil Sands Group
Ft. McMurray
Sample Information:
Description: effluent (Tar Island Dyke)
Collected On: not given At not given By: not given
Received On: 95/09/29 At: 2030 By: S. Goudy
Test information:
Started On: 95/10/03 At: 1400 By: DM
Ended On: 95/10/10 At 900 By: DM
Reported On: 95/10/13 By: CG
Test Result: Value Confidence Limits Units  Method Calculated
MORTALITY LC25 67 63 68 % ICPIN
LC50 78 75 86 % ICPIN
NOEC 50 % Fisher's Exact
LOEC 100 % Fisher's Exact
REPRODUCTION
1C25 32 26 34 % ICPIN
iC50 48 43 50 % ICPIN
NOEC 25 % Steel's Many One
LOEC 50 % Steel's Many One

| Graph of Mortality and Reproduction at Seven Days Versus Treatment Level |
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Notes: LC26 & LC50, concentrations lethal to 25 and 50% of the test population; IC25 & IC80, concentrations |
inhibiting reproduction by 25 and 50%; NOEC & LOEC, no observed and lowest observed effect
concentrations
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T Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
W»M
| TESTDATA | [ Client: 95030 | Sample: 95404-1 | Test: 950000 |
PREAERATION not required | [  FILTRATION  not required
Comments none
CHEMISTRY BIOLOGY - NUMBER OF YOUNG
Treatment] pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
(%) new |lused | new |used | new | used | 1 | 2 | 3| 4[5 [ 6] 78] 9]10
DAY 0 95/10/03 Time: 1400 Initials: DM Temp (OC): _ 25.0
Control 8.4 374 7.5 0 0 0 0 0 0 0 0 0] 0
0.25 8.4 373 8.0 oJofJolo]JolofololoTo
0.5 8.4 379 7.9 oJofo]lo]Jo]Jofolo]Jofo
1 8.4 383 7.8 oJojJoJoloJojo[o]Joflo
3 8.4 400 7.9 oJolololJoJoJolo]Jolo
6 8.4 434 7.9 ofolo]Jolo]lolo]Jofolo
12 8.5 499 7.9 oJoloJoJo]JoJo]lolo]o
25 8.6 629 7.7 ojJojJololJolololo]olo
50 8.6 877 7.6 oJloJo]lJo]Jo]loloJolo]o
100 8.6 1379 7.5 0] 0[0|O0O[0|]O0OJO0O|]Oj0O]|O
DAY 1 95/10/04 Time: 1600 Initials: DL Temp (0C):  25.0
Control | 84 | 84 | 371 | 428 | 84 | 82 Jo[oJoJofJojJofloJo]ofoO
0.25 84 | 84 [ 372 [ 391 | 83 | 82 Jo]JoJo]Jololofolo]olo
0.5 84 | 84 [ 377 [ 304 | 83 | 82 JoJoJo]Jo]Jo]JofoJo]ofo
1 84 | 84 | 383 ] 404 | 83 ] 84 JoJo]Jo]Jo]Jo]JoJo]Jolo]o
3 84 | 84 [ 399 [ 417 82| 84 Jo]JoJo]Jo]JoJoJolo]olo
6 84 | 85 [ 433 [ 464 | 80 | 83 JOoJoloJo]JolojJolo]ofo
12 84 | 85 [ 500 | 5201 80 [ 82 JoJoJolololololololo
25 85 | 86 [ 640 [ 643 79 81 JoJoJololo]JoJolololo
50 85 | 87 [ 89 [ 832 ] 78| 81 JoJo]JoJo]JoJoJo]JoJolo
100 85 | 87 | 1368 | 1289 | 7.4 | 8.1 0] 0 0/0] 0 0
DAY 2 95/10/05 Time: 1600 Initials: DL Temp (OC):  25.0
Control | 83 | 83 | 372 | 432 [ 78 [ 82 Jo|[oJofofolojJoJolojo
0.25 82 | 84 [ 371 [ 389 | 76 | 81 JoJoJoJolo]loJolololo
0.5 82 [ 83 | 376 [ 33 | 74 [ 8o Jololo]Jo]loJofo oo
1 82 | 83 [ 384 [ 403 73 81 JoJojoJoJoloJo]Jolofo
3 82 | 83 [ 399 | 4181 72 | 81 Jo]JoloJoJoJolo oo
6 83 [ 83 | 435 [ 453 71 [ 79 Jo]JoJo]JoJolo]o o]0
12 83 [ 84 [ 502516 70 79 JoJo]JoJo]Jolofojololo
25 84 | 86 [ 631 | 648 69 | 79 Jo|lo]Jolo|lo|lo]JoJolofo
50 84 | 87 [ 878|862 67 | 78 Jolo[o]lolololojJo|lofo
100 85 | 89 | 1378 | 1340 68 | 7.7 0]0 0070

FORM 85032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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A
%%wmw y Laboratories Ltd. TEL: (403) 2563-7121 FAX: (403) 252-9363 1-800-808-6942
| Client: 95030 | Sample: 95404-1 | Test: 950900 |
CHEMISTRY BIOLOGY - NUMBER OF YOUNG
Treatment| pH (units) | Cond.(uS/cm)| DO (mgi.) REPLICATE
(%) new fused | new | used | new | used | 1 | 2| 3| 4| 5| 6] 7] 8] 9]10
DAY 3 95/10/06 Time: 1000 initials: DM Temp (0C):  25.0
Control 8.0 8.2 369 | 417 | 7.5 8.1 0] 0]J]0]J]OjJ]O]J]O]J]O]J]O}JO}O
0.25 8.1 8.2 371 393 7.8 8.1 0J]ojfojojJojoOolo]lojolo
0.5 8.1 8.2 378 | 400 7.9 8.1 0j]0}J]0]J]0O0]J]O]JO}O 0] 0
1 8.1 8.2 384 | 395 7.8 8.1 ojolojlojojoOojoO]Joto]o
3 8.2 8.3 399 | 408 7.9 8.1 0j0;0,;0;06;0;0 00
6 8.2 8.3 439 | 464 7.9 8.1 0OjlojJojojolofoO 0| o0
12 8.3 8.4 501 510 | 8.0 8.0 ojojJojlojiojojlojo0olo]oO
25 8.4 8.5 631 637 | 7.9 7.7 0j0]J]0jJ0j0J0]JlO]lO]O0O}O
50 8.5 8.6 893 | 874 7.9 7.6 0101 0j0[0]J]0jJ0jJ0]107]O0
100 8.5 8.7 | 1380 | 1327 | 7.3 7.9 0 0 0
DAY 4 95/10/07 Time: 1105 initials: JR Temp (0C): 25.0
Control 8.3 8.3 380 | 395 7.4 6.6 51 5|1 3| 514 4] 461616
0.25 8.3 8.3 382 | 384 7.6 7.2 6| 4|1 62| 5|66 6| 6
0.5 8.3 8.3 388 | 380 | 7.5 7.3 5|1 4| 5|0]412|6|4}2]3
1 8.3 8.3 394 | 397 7.5 7.1 6 | 6|7 4] 4] 5] 4 5| 5
3 8.4 8.3 413 | 411 7.5 7.1 0] 3151016151 4 010
6 8.4 8.4 447 | 466 7.2 6.8 41 6| 5[50} 416|6]|5]5
12 8.4 8.5 510 | 522 7.1 7.0 514151710151 512]015
25 8.5 8.6 639 | 648 7.2 7.7 6| 5|66 3|316]15]| 417
50 8.5 8.7 897 | 866 7.1 7.1 2101010} 02101010} 0
100 8.6 8.9 | 1405 | 1325 | 6.3 7.1 0 0 0
DAY 5 95/10/08 Time: 1230 Initials: JR Temp (0C):  25.0
Control 8.5 5 400 | 402 8.3 7.3 5 0112} 9 27107 911411 8110
0.25 8.5 8.6 391 391 8.0 7.2 9 {13]11] 9191107110 917
0.5 8.5 8.5 395 | 396 7.3 72 t121101101 91 7181101 91104 6
1 8.5 8.6 398 | 403 7.4 7.2 9| 8|11 |12]11] 91 9 819
3 8.5 8.6 415 | 419 | 7.6 7.2 gl6}l819]9t12] 7 3110
6 8.5 8.6 447 | 462 7.6 7.1 1011001212 9 12044 7 | 1113
12 8.6 8.6 512 | 513 7.3 7.1 121101 9 |12 5 113101121 81 9
25 8.6 8.8 638 640 7.3 7.0 9 9 71131 9 8 [14| 9 | 111 10
50 8.7 8.9 894 | 864 7.0 7.0 514121512105 2]|54i2
100 8.8 9.0 | 1386 | 1334 | 6.8 6.8 0
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Ammwmmwé Hydr Oual #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2Ki1

m Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

[Client: 95030 JSample: 95404-1 |Test: 950900 |

DAY 6 95/10/09 Time: 1100 initials: JR Temp (0C). 25.0
Control 8.4 8.4 375 | 405 6.9 7.7 ojojJojJ]OoO]J]O]J]0O]O]2]]0]0
0.25 8.4 8.5 378 392 7.0 6.9 0O{171 0113|112} 0| O 15 | 12
0.5 8.4 8.4 382 393 7.0 7.0 0|0 |15]14]1 O] O] 0O |12]12] 15
1 8.5 8.5 391 400 7.0 6.9 01511415} 16| 0| O 9|15
3 8.5 8.5 409 417 7.0 69 (14112113111} 17{ 0 | 11 13| 18
6 8.5 8.5 442 452 7.0 6.9 ojyojo0jojlojojojofloto
12 8.5 8.6 504 508 7.0 6.8 01 0jJ0O0joOo}|16] 0] 6|16 121 18
25 8.5 8.7 629 | 638 6.9 6.9 010} 010} 81214 0| 8 | 15
50 8.5 8.8 880 870 6.9 6.9 0ojo0}j 71915181 3]0}0]| 7
100 8.5 9.1 1355 | 1340 | 6.2 6.9 0
DAY 7 95/10/10 Time: 900 Initials: DM Temp (0C):.  25.0
Control 8.5 403 74 1161821 (16|16 | 18| 19] 18| 18 | 17
0.25 8.6 390 72 113 1 116 | 1 0 |17} 18 0 1
0.5 8.6 393 7.1 16|15 0| O |16|15[16] 2 [ O | O
1 8.6 408 68 | 13| 1 1 1116} 16 2 1
3 8.6 421 6.8 1 0]j]0}J0]0[15] 0 0 1
6 8.6 458 6.8 111 19| 16| 18 18122118 16| 19
12 8.7 513 67 | 16113110118} 1 |11 3 0| 0| 2
25 8.8 638 68 | 18111113118} O | O 11111 0 1
50 8.9 862 6.7 9|l 9j0{0ojJO0OlO]JOjJ11]O0}| O
100 9.0 1283 6.9 0
SUMMARY TABLE | Reproduction Daily Cumulative Young Production
Treatment (%) |Mortality (%) |Young/Adult [% controls 0 1 2 3 4 5§16 7
Control 0 32 100 O 0| Of Of 48144146323
0.25 10 30 94 O]l 0] 0O} O | 47]|134}203|270
0.5 0 27 84 O] 0} 0] O]35]|126]|194|274
1 20 30 94 0Ol 0| 0] O] 46 |132]|216]267
3 10 25 78 O} 0] O] O1{23] 95 [204]{221
6 10 31 97 O] O] 0O} O{ 46]153]|153]310
12 0 28 88 0] 0] O] O | 38]138]206]280
25 0 28 88 Ol 0] O O] 51]150]|207]280
50 0 10 31 OjJO0O| OO} 4|13 75]|104
100 90 0 0 olo|J|o}jolojojoy}o
COMMENTS:
source of young: in house culture media: Bow River Water food lots: 21/09 & 28/09

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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{ Client: 95030 | Sample: 95404-1 | Test: 950906 |

Test Method: 7 d Fathead Minnow Survival and Growth Test (five treatments plus a control)
Reference: Biological Test Method: Test of Larval Growth and Survival Using Fathead Minnow,
1992. Environment Canada, EPS 1/RM/22.

Client information: Suncor inc. Oil Sands Group
Ft. McMurray
Sample Information:
Description: effluent (Tar island Dyke)
Collected On: not given At: not given By: not given
Received On: 95/09/29 At: 2030 By: S. Goudy

Test information:

Started On: ©5/10/04 At 1420 By: SF
Ended On: 85/10/11 At 1200 By: DM
Reported On: 95/10/12 By: CG
Test Result: Value Confidence Limits Units  Method Calculated
MORTALITY LC25 33 10 55 % Bootstrap
1.C50 64 55 70 % Bootstrap
NOEC 50 % Steel's Many-One
LOEC 100 % Steel's Many-One
GROWTH
1C26 ) g 12 % Bootstrap
1C50 29 12 36 % Bootstrap
NOEC 6.25 % William's
LOEC 12.5 % William's

& Graph of Mortality and Growth at Seven Days Versus Treatment Level |

120+ {Elmortality 8 reproduction '

1001

Response {% Controls)
8 &8 8 8

<

Control

12 25

Treatment Level (%)

Notes: L.C25 & LC50, concentrations lethal to 25 and 50% of the test population; NOEC & LOEC, no observed
and lowest observed effect concentrations
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TEL: (403) 253-7121

FAX: (403) 252-9363

1-800-808-6942

| TEST DATA | [Client: 95030 | Sample: 95404-1 | Test: 950906 |
PREAERATION not required | | FILTRATION  not required
Comments  none
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment} pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
(%) new Jused | new | used | new Jused| 1 | 2 | 3] 4] 5| 6
DAY 0 95/10/04 Time: 1420 Initials: SF Temp (oC):  25.0 |
Control | 7.6 376 8.7 10| 10} 10| 10
3 8.0 408 8.2 10} 10| 10| 10
6 8.0 444 8.3 104{ 10 { 10} 10
12 8.1 503 8.4 10{ 10| 10] 10
25 8.2 640 8.4 10| 10 { 10| 10
50 8.3 904 8.0 101 10} 10 ] 10
100 8.4 1387 7.2 10| 10| 10| 10
DAY 1 95/10/05 Time: 1500 Initials: GD Temp (oC): 250 |
Control | 7.8 82 | 379 { 398 | 7.8 73 110} 10 10 10
3 8.0 8.1 409 | 422 | 7.8 65 | 10| 10| 10] 10
6 8.0 82 | 441 | 457 | 7.8 6.7 | 10| 10} 10| 10
12 8.1 83 | 509 | 509 | 7.7 67 {1010} 10| 10
25 8.2 84 | 623 | 635 | 7.5 65 | 10{ 10 10} 10
50 8.3 85 | 859 | 887 | 7.3 66 | 10| 10| 10| 10
100 8.6 1320 64 1 00} 0] 0
DAY 2 95/10/06 Time: 1500 Initials: SF Temp (0oC): 25.0 |
Control | 7.9 79 | 381 [ 386 | 7.6 58 10 10| 10} 10
3 8.0 79 | 403 | 415 | 7.4 59 1 10| 10| 10| 10
6 8.0 8.0 | 431 | 442 | 75 6.0 | 10§ 10] 10} 9
12 8.0 8.1 489 | 512 | 7.3 59 10| 10[ 10] 10
25 8.1 83 | 599 | 630 [ 7.0 62 | 10[ 10410 ] 10
50 8.2 84 | 835 | 834 | 6.2 59 10| 9 | 10§ 10
100 0[0j0]0O
DAY 3 95/10/07 Time: 1100 Initials: SF Temp: 25.0 |
Control | 8.1 8.2 | 387 | 400 | 8.0 57 ] 10| 10] 10} 10
3 8.2 8.1 413 | 413 | 7.8 56 {10 10] 9 | 10
6 8.2 82 | 445 | 446 | 7.7 57 | 10} 10 ] 10| 9
12 8.3 83 | 509 | 509 | 7.8 59 { 10| 10| 10| 10
25 8.3 84 | 620 | 617 | 7.4 63 J 10| 10| 9 | 10
50 8.4 85 | 866 | 869 | 6.6 54 1 9| 9|10} 10
100 0ol O0jo0}O
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Hy'dr Ouai #3, 6125 - 12 Street S.E. Caigary, Aiberta Canada T2H 2K

Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

IClient: 95030  Sample: 95404-1 [Test. 950006 1

CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment, pH (units) | Cond.(uS/cm){ DO (mg/L) REPLICATE
(%) new used | new used | new wused| 1| 2| 3| 4] 5|6 7]8]9]10
DAY 4 95/10/08 Time: 1210 Initials: SF Temp: 25.0 |
3 8.3 8.1 386 | 409 | 7.8 51 | 10| 101 101 10
6 8.4 82 | 410 | 430 | 7.5 53 110110 ] 9 | 10
12 8.4 83 | 449 | 462 | 7.7 60 |10 10])10] ©
25 8.4 83 ] 509 | 535 | 7.4 56 | 10| 10] 10 ] 10
50 8.4 85 | 636 | 644 | 7.1 51 11010 8 | 10
100 8.5 85 | 871 | 880 | 6.6 50 1 91 819110
0lofjojo
DAY 5 95/10/09 Time: 1155 Initials: SF Temp: 25.0 |
Control [ 8.0 83 | 386 | 402 | 7.9 63 | 10} 10] 10 10
3 8.2 82 | 406 | 428 | 7.5 62 {10 10] 8 | 10
6 8.1 8.3 | 438 | 465 | 7.7 56 | 10| 10110} 9
12 8.2 84 | 481 | 6529 | 75 65 § 7 | 10110110
25 8.2 8.4 636 | 643 7.2 56 9110 7 9
50 8.3 85 | 886 | 870 | 6.4 56 { 8 | 71 8 |10
100 0] 0}10]0
DAY 6 95/10/10 Time: 1132 Initials: SF Temp: 25.0 !
Control | 7.4 83 | 436 | 407 | 8.0 6.0 | 10| 10| 101 10
3 8.2 8.3 411 439 7.7 6.2 7 1 10}f 8 | 10
6 8.3 84 | 440 | 446 | 7.7 67 | 10| 101 10| 8
12 8.3 8.5 508 497 7.7 6.2 5110110 | 8
25 8.4 85 | 630 | 641 7.2 50 1910l 6| 8
50 8.5 8.6 | 886 | 866 | 6.3 54 § 8| 517110
100 0 0 0 0
DAY 7 95/10/11 Time: 1200 Initials: DM Temp: 25.0 |
Control 7.9 435 66 | 10| 101 101 10
3 7.9 439 6.7 7 1101 8 110
6 8.0 456 71 110110 10| 8
12 8.1 530 63 1 3110110 7
25 8.1 648 57 1 9 ]10| 6] 8
50 8.1 890 52 1 7141 7110

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 85/07/29 FILE: REP-01.XLS
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j Laboratories Ltd TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
%mwﬁ’s“
(Client: 95030  [Sample: 95404-1 |Test. 950906 |
SUMMARY TABLE | Average Fish Weights
Treatment (%) [Mortality (%) mgffish % controls
Control 0 0.32 100
3 12.5 0.28 88
6 5 0.27 84
12 25 0.21 66
25 20 0.17 53
50 30 0.01 3
100 100
COMMENTS:

source of young: in house
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1-800-808-6942

| Client: 95030 [Sample:  95404-2 E
CLIENT INFORMATION
Client: Suncor Inc. Oil Sands Group
Operation: Ft. McMurray
Address: P.0O. Box 4001
City: Ft. McMurray
Province/State: Alberta
Country: Canada
Postal/ZIP Code: TOH 3E3
Billing Information:
Contact: John Gulley/Trina Hoffarth
Tel: 403-743-6715
Fax: 403-791-8339
SAMPLE INFORMATION
Sample Type: Athabasca River Water
Collected On: 95/09/29 At: not given
Collected By: not given
Shipped On: not given
Shipped By: not given
Received On: 95/09/29 At: 2030
Received By: S. Goudey
Container: 3 x 5600L containers
Seals: not sealed
Initials on Seals: not applicable
INITIAL CHEMISTRY
pH (units) 8.5 ammonium (mg-N/L) not done
Conductance (uS/cm) 317 residual chlorine (mg/L) not done
Dissolved Oxygen (mg/l.) 8.9 Colour: brown
Temperature (0C) 18.0 Odour: mild organic
Alkalinity (mg-CaCO3/L) not done
Hardness (mg-CaCoO3/L.) not done
COMMENTS
SAMPLE HISTORY
Storage Conditions:
Disposed On: by Method:
TEST LOG
Test Type DA(S) TR(S) BL(S) AG(S) CI(S) FM(S)
Number 950876 | 950903 | 950881 950886 | 950871 950891
Started 95/10/03 | 95/10/02 | 95/10/03 | 95/10/03 | 95/10/03 | 95/10/04
Ended 95/10/05 | 95/10/06 | 95/10/03 | 95/10/06 | 95/10/10 | 95/10/11
Reported 95/10/11 | 95/10/12 1 95/10/11 | 95/10/18 | 95/10/18 | 95/10/12
Faxed

NOTES: TR, trout; FM, fathead minnows; DA, Daphnia; CD, Ceriodaphnia; AG, Selenastrum;
BL., bacterial luminescence; D, definitive test; S, screening test
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Amwmmmmﬁ Hydr Oual #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

| Client: 95030 | Sample: 95404-2 | Test: 950876 |

Test Method: Daphnia 48h Static Acute Test (LC50, five or more treatments plus a control)

Reference: Biological Test Method: Reference Method for Determining Acute Lethality of Effiuents
to Daphnia magna, 1990. Environment Canada, EPS 1/RM/14.

Client Information: Suncor Inc. Oil Sands Group
Ft. McMurray
Sample Information:
Description: Athabasca River Water
Collected On: 95/09/29 At not given By: not given

Received On: 95/09/29 At: 2030 By: S. Goudey
Test Information:
Started On: 95/10/03 At: 1525 By: DM
Ended On: 95/10/05 At: 1640 By: SF
Reported On: 95/10/11 By: CG
Test Result:
% Mortality
Control 0
100% 0
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S Laboratories Ltd, TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
Mﬁ””
| TESTDATA | [Client: 95030  |Sample: 95404-2 |Test: 950876 |
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment] pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
(%) | | | 1l2]s|4]s5]6]7]8]0]10
Date:  95/10/03 Time: 1525 initials: DM Temp (0C). 20 |
Control 8.4 346 8.1 5165
100 8.6 307 7.8 51 5
Date:  95/10/04 Time: 1550 Initials: SF Temp (0C): 20 |
Control 5 5
100 5165
Date:  895/10/05 Time: 1640 Initials: SF Temp (0C). 20 |
Control | 8.4 347 7.8 51 5
100 8.4 305 7.9 51 5
— SUMMARY TABLE young ar C3 hardness (mg-CaCO3/L) : 180
TREATMENT | MORTALITY water : bucket 3 [Adjustment: none
(%) (%)
Control 0 COMMENTS:
100 0 no comments

Notes: F, floating; |, itmmobile; B, stuck on bubbles; D, caught in debris
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W 3 Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

W

| Client: 95030 | Sample: 95404-2 | Test: 950903 |

Test Method: Trout 96h Static Acute Test (LC50, five or more treatment levels plus a control)
Reference; Biological Test method: Reference Method for Determining Acute Lethality of
Effluents to Rainbow Trout, 1990. Environment Canada, EPS 1/RM/13.

Client Information: Suncor Inc. Oil Sands Group
Ft. McMurray
Sample Information:
Description: Athabasca River Water
Collected On: 95/09/29 At: not given By: not given

Received On: 95/09/29 At: 2030 By: S. Goudey
Test Information:
Started On: 95/10/02 At: 1230 By: DM/JR
Ended On: 95/10/06 At: 1730 By: SF/DM
Reported On: 95/10/12 By: CG
Test Resuit:
% Mq_rtality
Control 0
100% 0

FORM: 95032 WRITTEN BY SG ON 95/05/12 REVISED BY SG ON 95/07/29 FILE: REP-01.XLS
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TEL: (403) 253-7121

6125 - 12 Street S.E
FAX: (403) 252-9363

E. Caigary, Alberta Canada T2H 2K1
1-800-808-6942

95404-2 |Test: 950903 |

| TESTDATA | IClient: 95030 |Sample:
PREAERATION not required
time (n) 0 0.5 1 1.5 2
DO (mg/L)
comments none
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment] pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
%) | |2]s|4]5]6]7]8]0]10
Date:  95/10/02 Time: 1230 Initials: DM/JR | Temp (oC).  14.0 il
Control 8.2 381 9.1 10
100 8.5 317 8.9 10
Date:  95/10/03 Time: 1520 Initials: JRISF | Temp (0C): 14.1 !
Control 8.3 377 6.9 10
100 8.3 301 5.9 10
Date:  95/10/04 Time: 1200 Initials: SF/TB__ | Temp (0C): _14.8 |
Control 8.4 380 9.6 10
100 8.4 302 9.6 10
Date:  95/10/05 Time: 1705 initials: GD/SF | Temp: 15.6 |
Control 8.4 371 8.9 10
100 8.3 301 9.0 10

FORM: 95032 WRITTEN BY SG ON 95/05/12
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#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1
1-800-808-6942

TEL: (403) 253-7121

FAX: (403) 252-9363

Laboratories Ltd.
“Mwﬁ’?
IClient: 95030  |Sample: 95404-2 [Test: 950003 |
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment| pH (units) | Cond.(uS/cm)} DO (mg/L) REPLICATE
(%) I 1123|456 7]|8]9]10
Date:  95/10/06 Time: 1730 initials: SF/DM | Temp: 146 |
Control 8.4 381 8.8 10
100 8.4 307 8.8 10
SUMMARY TABLE REPLICATE
TREATMENT | MORTALITY | mg NH4-N/L | 2] 3]4|5]|6]7]8]9]10
(%) (%) t=0 t=96h| avg Jindividual fish weights (g)
Control 0 nd nd 0.88 11.27]1.03]/0.76(/0.92]0.87|0.89/0.83{0.86]0.39]0.94
100.0 0 nd nd 0.72 ]10.83]0.73|0.75(0.78}0.57]0.57| 0.82] 0.83{0.58| 0.70
avg lindividual fish fork lengths (cm)
Control 4.6 50[48| 44} 4814414746481 38|5.0
100.0 4.3 441421 43| 461434042 43|40 43
COMMENTS: Fish added at: 1215 Batch number:;TR950811  No. days held: 22
Time (h)
24 all fish appear normal
48 all fish appear normal
72 all fish appear normal
96 all fish appear normal

FORM: 95032 WRITTEN BY SG ON 95/05/12
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Test Method:
Reference:

Client Information:

Sample Information:
Description:

Collected On:
Received On:

{ === HydroQual

Laboratories .td.

#3, 6125 - 12 Street 5.E. Calgary, Alberta Canada T2H 2K1

TEL: (403) 253-7121

FAX: (403) 252-9363 1-800-808-6942

[ Client. 95030 | Sample: 95404-2 |

Test: 950881 |

Bacterial luminescence Test (screening test, one treatment level plus a control)

Biological Test Method: Toxicity Test Using Luminescent Bacteria

(Photobacterium phosphoreum), 1992. Environment Canada, EPS 1/RM/24.

Suncor Inc. Oil Sands Group

1. McMurray

Athabasca River Water

95/09/29
95/09/29

Test information:

Started On:
Ended On:
Reported On:

Test Resuit:

95/10/03
95/10/03
95/10/11

92% expressed as a percentage of the control.

At:
At:

At:
At:

not given By:
2030 By:
AM By:
AM By:
By:

not given
S. Goudey

Graph of Light Ouput Relative to Controls at § and 15 Minutes

125+

Relative Light Output
{% Controls)

control

100.0

B 5 min
315 min

Treatment Level (%)

FORM: 95032 WRITTEN BY SG ON 95/06/12

REVISED BY SG ON 95/07/29
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#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1
FAX: (403) 252-9363

TEL: (403) 253-7121

1-800-808-6942

| TESTDATA | | Client: 95030 | Sample: 95404-2 | Test: 950881 |
SAMPLE PRETREATMENT |
pH adjustment not required
preaeration not required
turbidity not centrifuged/filtered
other none
| LIGHT READINGS |
Time (min) INHIBITION (%CTLS)
Treatment Level (%) 0 5 15 5 min 15 min
control 91 90 92 100 100
100.0 94 85 85 94 92
COMMENTS

FORM: 95032 WRITTEN BY SG ON 95/05/12

REVISED BY SG ON 95/07/29

FILE: REP-O1.XLS



%mm%waf% HydrO< %Euai #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2Ki

Laboratories Lid. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

| Client: 95030 | Sample: 95404-2 | Test: 950886 |

Test Method: 72h Algal Growth inhibition Test (1C50, five or more treatments plus a control)
Reference: Biological Test Method: Growth Inhibition Test Using the Freshwater Alga
Selenastrum capricornutum, 1992. Environment Canada, EPS 1/RM/25.

Client Information: Suncor Inc. Oil Sands Group
Fi. McMurray
Sample Information:
Description: Athabasca River Water

Collected On: not given At: not given By: not given
Received On: 95/09/29 At 2030 By: S. Goudey
Test Information:
Started On: 95/10/03 At PM By: DL
Ended On: 95/10/06 AL Pivi By: DM
Reported On: 95/10/18 By: CG

Test Result: 35% inhibition compared to control growth
significant growth inhibition (student's t-test)

FORM: 95032 WRITTEN BY SG ON 95/05/12 REVISED BY 8G ON 95/07/29 FILE: REP-O1.XLS



#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1
TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

‘gwmz”mmf Hyd row%&ﬁ!

W

| TEST DATA | { Client: 95030 Sample: 95404-2 | Test: 950886 |
SAMPLE PRETREATMENT |
pH adjustment not required
preaeration not required
turbidity not centrifugedf/filtered
other none
| TEST DATA |
FINAL CELL DENSITIES (celis/mL)
Treatment Replicate Average | Standard| CV (%) | Percent | Inhibition
(%) A B C AVG | Deviation Controls | (%Cltls)
control | 2023051 { 1895051 [ 1831051 | 1916384 | 97762 5 100 0
100.000 | 1425717 | 1265717 | 1073717 | 1255051 | 176242 14 65 35
COMMENTS

- all cell numbers based on optical density readings obtained with a microplate reader
- the initial cell density was 9,312 celis/mL.

A7

FORM: 95032 WRITTEN BY SG ON 95/05/12 REVISED BY SG ON 95/07/29 FILE: REP-01.XLS
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Laboratories Lid. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
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| Client: 95030 | Sample: 95404-2 [ Test: 950871 |

Test Method: 7 d Ceriodaphnia Survival and Reproduction Test (5 treatment levels plus a control)
Reference: Biological Test Method: Test of Reproduction and Survival Using the Cladoceran
Ceriodaphnia dubia, 1992. Environment Canada, EPS 1/RM/21.

Client Information: Suncor Inc. Oil Sands Group
Ft. McMurray
Sample information:
Description: Athabasca River Water

Collected On: not given At: not given By: not given
Received On: 95/09/29 At: 2030 By: S. Goudey
Test Information:
Started On: 95/10/03 At 1400 By: DM
Ended On: 95/10/10 At 0900 By: DM
Reported On: 95/10/18 By: CG
Test Result:
MORTALITY % Mortality
Control 0
100% 0
REPRODUCTION 69% expressed as a percentage of the control.

| Graph of Mortality and Reproduction at Seven Days Versus Treatment Level |

120- iE’I mortality & avg # young per aduk |

7

":6 100+

=

o 804

O

£ e

[

0

[ 40+

(]

o

2 oot

o

Control
Treatment Level (%)

Notes: 1.C25 & LCS0, concentrations lethal to 25 and 50% of the test population; IC28 & IC50, concentrations
inhibiting reproduction by 25 and 50%; NOEC & LOEC, no observed and lowest observed effect
concenfrations

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 98/07/29 FILE: REP-01.XLS
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¢ Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
%h.w@w
| TESTDATA | {Client: 95030 | Sample: 95404-2 | Test: 950821 |
PREAERATION not required | | FILTRATION  not required
Comments  none
CHEMISTRY BIOLOGY - NUMBER OF YOUNG
Treatment| pH (units) | Cond.(uS/cm)j DO (mg/L.) REPLICATE
(%) new Jused | new |used | new Jused | 1 | 2| 3| 4] 5| 6] 7| 8] 9]10
DAY 0 95/10/03 Time: 1400 Tnitials: DM Temp (0C). 25.0
Control 8.4 374 7.5 0 0 0 0 0 0 0 0 0 0
100 8.4 309 8.0 0 0 0 0 0 0 0 0 0 0
DAY 1 95/10/04 Time: 1600 Initials: DL Temp (0C): 25.0

Control 8.4 8.4 371 428 | 8.4 8.2 0jojojojolojojoto]o
100 8.4 8.4 313 | 330 | 83 8.3 0j]o0Ojojojojojojojlolo

DAY 2 95/10/05 Time: 1600 Initials: DL Temp (0C). 25.0
Control 8.3 8.3 372 | 432 7.8 8.2 0j0}j0)J]0]JlO0OfjJO}J0O]J]O]0]1]0
100 8.3 8.4 386 | 339 7.4 8.3 0jJ]ofoj0jo0ofjo]lojojoyjo

DAY 3 95/10/06 Time: 1000 Initials: DM Temp: 25.0
Control 8.0 8.2 369 | 417 7.5 8.1 0jo0ojJO0OjJ0O0]o0O]oO
100 8.0 8.2 307 | 330 7.6 7.6 0jo0o]J]o0}jo0ojofof[O0]J]O]JO!O

o
o
o
(@}

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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\ Laboratories Lid. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
o et
IClient: 95030 |Sample: 95404-2 [Test: 950871 |
CHEMISTRY BIOLOGY - NUMBER OF YOUNG
Treatment]{ pH (units) | Cond.(uS/cm)| DO (mg/l.) REPLICATE

(%) new used | new wused| nmew wused | 1| 2| 3] 4]65|6]7]8]|9]10

DAY 4 95/10/07 Time: 1105 Initials: JR Temp: 25.0
Control 8.3 8.3 380 | 395 7.4 6.6 515|351 4144|6616
100 8.4 8.3 314 | 320 7.8 7.0 41 6| 5] 3] 51616

DAY 5 95/10/08 Time: 1230 Initials: JR Temp: 25.0
Control 8.5 8.5 400 | 402 8.3 7.3 51101121 9 | 12] 10 111 8 |10
100 8.5 8.5 325 327 8.1 7.3 4 [ 5 8 618|616 )61 5] 4

©

DAY 6 95/10/09 Time: 1100 Initials: JR Temp: 25.0
Control 8.4 8.4 375 | 405 6.9 7.7 0j]ojojojojojojl2jojo
100 8.5 8.5 310 | 326 6.8 7.2 ojlogl1ofojofojlotltojolo

DAY 7 95/10/10 Time: 0900 Initials: DM Temp: 25.0
Control 8.5 403 74 1161181211 15|16 181 19| 18 | 18 | 17
100 8.6 323 75 110 9 [ 13113101210 [ 41 ] 13 12

FORM 85032 WRITTEN BY: SG ON 95/05/12 REVISED BY: 5G ON 95/07/28 FILE: REP-01.XLS
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TEL: (403) 253-7121

1-800-808-6942

#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1
FAX: (403) 252-9363

[Client: 95030

[Sample:

95404-2 |Test:

950821

I~ SUMMARY TABLE ] Reproduction Daily Cumulative Young Production
Treatment (%) |Mortality (%) [Young/Adult |% controls 1 2 314151617
Control 0 32 100 0| O] O] 48 |144] 146322
100 0 22 69 0| O] 0| 47 |110}f 110|223
COMMENTS:
source of young: in house culture media: Bow River Water food lots: 21/09 & 28/09

FORM 95032 WRITTEN BY: SG ON 95/06/12

REVISED BY: SG ON 95/07/29
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Laboratories Ld TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

Test Method:
Reference:

Client Information:

Sample Information:
Description:
Collected On:
Received On:

Test Information:
Started On:
Ended On:
Reported On:

Test Result:

MORTALITY

GROWTH

| Client: 95030 | Sample: 95404-2 | Test: 950891 |

7 d Fathead Minnow Survival and Growth Test (five treatments plus a controt)
Biological Test Method: Test of Larval Growth and Survival Using Fathead Minnow,
1992. Environment Canada, EPS 1/RM/22.

Suncor Inc. Oil Sands Group
Ft. McMurray

Athabasca River Water

not given At: not given By: not given
95/09/29 At 2030 By: S. Goudey
95/10/04 At 1420 By: SF
95/10/11 At: 1200 By: DM
95/10/12 By: CG
% Mortality
Controf 0
100% 3

91% expressed as a percentage of the control.

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: §G ON 95/07/129 FILE: REP-D1.XLS
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% s £ Laboratories [id. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
Nl
| TESTDATA | 1 Client: 95030 | Sample: 95404-2 | Test: 950891 |
PREAERATION not required | | FILTRATION  not required
Comments  none
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment| pH (units) | Cond.(uS/cm)| DO (mg/l.) REPLICATE
(%) new |used | new | used | new |used| 1] 2 | 3] 4| 5 |
DAY O 95/10/04 Time: 1420 initials: SF Temp (0C): 250 |
Control 7.6 376 8.7 101 10] 10| 10
100 8.1 305 7.8 10| 10| 10 | 10
DAY 1 95/10/05 Time: tnitials: GD Temp (0C): 25.0 |

Control | 7.8 8.2 379 | 398 7.8 73 | 10] 10| 10§ 10
100 8.2 8.1 306 | 329 7.5 66 1010 ) 10 ] 10

s

DAY 2 95/10/06 Time: 1500 Initials: SF Temp (oC);  25.0 |
Control | 7.9 7.9 381 386 7.6 58 110 10| 10| 10
100 8.3 7.9 308 317 7.1 54 10110 10| 10

DAY 3 95/10/07 Time: 1100 Initials: SF Temp: 25.0 |
Control | 8.1 8.2 387 | 400 8.0 57 ] 10110} 101 10
100 8.3 8.2 308 | 344 7.4 58 110110110 ] 10

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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(N Laboratories Ltd, TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
WW
[Client. 95030  |Sample: 95404-2 [Test. 950891 |
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatmentl pH (units) | Cond.(uS/cm)| DO (mg/L.) REPLICATE
(%) new used | new wused | new used| 1| 2| 3] 4| 5]6]7]|8]9]10
DAY 4 95/10/08 Time: 1210 Initials: SF Temp: 25.0 |
Control 8.3 8.1 386 | 409 7.8 5.1 101 10110 | 10
100 8.3 8.2 314 | 344 7.1 49 1 10| 10 10} 10
DAY 5 95/10/09 Time: 1155 Initials. SF Temp: 25.0 l
Control 8.0 8.3 396 | 402 7.9 63 §10] 101 104 10
100 8.1 83 | 310 | 382 7.0 6.0 $ 103 101 10| 10
DAY 6 95/10/10 Time: 1132 Initials: SF Temp: 25.0 |
Control | 7.4 83 | 436 | 407 | 8.0 6.0 | 10] 10 ] 10 ] 10
100 8.4 83 | 308 | 352 7.2 6.1 9 {10]110] 10
DAY 7 95/10/11 Time: 1200 Initials: DM Temp: 25.0 I
Control 7.9 435 66 {10 101101 10
100 7.9 329 6.8 9 110 [10] 10

FORM 95032 WRITTEN BY: G ON 95/08/12

REVISED BY: SG ON 956/07/29
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Laboratories Ltd.

{ === HydroQual

#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

TEL: (403) 253-7121

FAX: (403) 252-9363

1-800-808-6942

{Client: 95030

|Sample:

95404-2 |Test:

950891 |

SUMMARY TABLE | Average Fish Weights
Treatment (%) (Mortality (%) mg/ffish % controls
Control 0 0.32 100
100 3 0.29 91
COMMENTS:
source of young: in house

FORM 95032 WRITTEN BY: SG ON 95/05/12
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CLIENT INFORMATION
Client:
Operation:
Address:
City:
Province/State:
Country:
Postal/ZIP Code:
Billing information:;
Contact:

Tel:

Fax:

SAMPLE INFORMATION
Sample Type:
Collected On:
Collected By:
Shipped On:

Shipped By:
Received On:
Received By:
Container:
Seals:

Initials on Seals:
INITIAL CHEMISTRY
pH (units)
Conductance (uS/cm)
Dissolved Oxygen (mg/L)
Temperature (0oC)
Alkalinity (mg-CaCO3/L.)
Hardness (mg-CaCO3/L.)

COMMENTS

SAMPLE HISTORY
Storage Conditions:
Disposed On:

TEST LOG
Test Type
Number
Started
Ended
Reporied
Faxed

TEL: (403) 253-7121

#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K
FAX: (403) 252-9363

["Ciient. 95030

[Sample:

Suncor Inc. Oil Sands Group

Ft. McMurray

P.O. Box 4001

Ft. McMurray

Alberta

Canada

TOH 3E3

John Gulley/Trina Hoffarth

403-743-6715

403-791-8339

Effluent (Tar Island Dyke)

95/10/27

not given

95/10/27

At not given

not given

95/10/27

S. Goudey

not given

At: 2030

none

not applicable

8.3

1211

8.4

18

not done

150

ammonium (mg-N/L)
residual chlorine (mg/L.)
Colour:
Odour;

not done

1-800-808-6942

954651 |

not done

brown

organic

5°C

n/a by

n/a Method: n/a

DA(D)

TR(D)

BL(D)

AG(D)

CD(D)

FM(D)

951020

951021

951022

951023

951024

951025

95/10/31

95/10/30

95/11/01

95/11/03

95/10/31

95/11/06

95/11/02

95/11/03

95/11/01

95/11/06

95/11/07

95/11/13

95/11/03

95/11/06

95/11/03

95/11/07

95/11/07

95/11/15

NOTES: TR, trout; FM, fathead minnows; DA, Daphnia; CD, Ceriodaphnia; AG, Selenastrum:;
BL., bacterial luminescence; D, definitive test; S, screening test

FORM: 95032 WRITTEN BY SG ON 95/05/12
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m Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

W

| Client: 85030 | Sample: 95465-1 | Test: 951020 |

Test Method: Daphnia 48h Static Acute Test (LC50, five or more treatments plus a control)

Reference: Biological Test Method: Reference Method for Determining Acute Lethality of Effluents
to Daphnia magna, 1990. Environment Canada, EPS 1/RM/14,

Client Information: Suncor Inc. Oil Sands Group
Ft. McMurray
Sample Information:
Description: Effluent (Tar Island Dyke)
Collected On: 95/10/27 At: not given By: not given

Received On: 95/10/27 At: 2030 By: S. Goudey
Test Information:
Started On: 95/10/31 At: 1500 By: DM
Ended On: 95/11/02 At: 1450 By: SF
Reported On: 95/11/03 By: CG
Test Result: Value Confidence Limits Units
LC25 >100 % Not Toxic
LC50 >100 %
NOEC 100 %
LOEC =>100 %

Graph of Mortality at 48 h Versus Treatment Level

Mortality (%)
8

6.25 125 25 50
Treatment Level (%)

Notes: LC25 & L.C50, concentrations lethal to 25 and 50% of the test population; NOEC & LOEC, no observed
and lowest observed effect concentrations

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS



émmmmw?g HydrOQuaE 3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2Ki

Laboratories Ltd. TEL. (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
{ TESTDATA | IClient: 95030  |Sample: 95465-1 |Test: 951020 |
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment] pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
(%) | | | 1]2|3]4]|5]6]7]8]|9]10
Date: 95/10/31 Time: 1500 initials: DM Temp (oC): 20 |
Control 8.2 329 7.9 5 5
6.25 8.3 390 7.8 5 5
12.5 8.3 443 7.7 5 5
25 8.3 560 7.8 5 5
50 8.4 781 7.9 5 5
100 8.4 1219 7.9 5 5
Date:  95/11/01 Time: 1325 initials; SF Temp (oC): 20 |
Control 5 5
6.25 5 5
12.5 5 5
25 5 5
50 5 5
100 5 5
Date:  95/11/02 Time: 1450 Initials: SF Temp (0C): 20 I
Control 8.4 369 8.3 5 5
6.25 8.4 419 8.4 5 5
12.5 8.4 481 8.3 51 5
25 8.5 612 8.3 51 5
50 8.7 838 8.3 5 5
100 8.8 1299 8.2 4 5
SUMMARY TABLE young . ar D4 [hardness (mg-CaCOB3IL) . 190
TREATMENT | MORTALITY water : bucket 4 jAdjustment: none
(%) (%)
Control 0 COMMENTS:
6.25 0 no comments
12.5 0
25 0
50 0
100 10

Notes: F, floating; [, immobile; B, stuck on bubbles; D, caught in debris

FORM 98032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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Test Method:
Reference:

Client Information:

Sample Information:
Description:
Collected On:
Received On:

Test Information:
Started On:
Ended On:
Reported On:

Test Result:
LC25

LC50

NOEC
LOEC

===} HydroQual

Laboratories Ltd.

#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1
TEL: (403) 253-7121 FAX; (403) 252-9363 1-800-808-6942

{ Client: 95030 | Sample: 95465-1 | Test: 951021 |

Trout 96h Static Acute Test (L.C50, five or more treatment levels plus a control)

Biological Test method: Reference Method for Determining Acute Lethality of
Effluents to Rainbow Trout, 1990. Environment Canada, EPS 1/RM/13.

Suncor Inc. Oil Sands Group
Ft. McMurray

Effluent (Tar Island Dyke)
95/10/27 At: not given By: not given
95/10/27 At: 2030 By: S. Goudey
95/10/30 At: 1200 By: JR/SF
95/11/03 At: 1200 By: SF
95/11/06 By: CG
Value Confidence Limits Units  Method Calculated

%
%
%
%

62 25 100 Binomial

100 -
) 7 .
z 77
-g 7
s O 7
= -

Graph of Mortality at 96 h Versus Treatment Level

Control

63 125 5.0

Treatment Level (%)

50.0

Notes: LC25 & LC50, concentrations lethal to 25 and 50% of the test population; NOEC & LOEC, no observed

and lowest observed effect concentrations
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o Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
w
| TESTDATA | IClient: 95030  |Sample: 95465-1 |Test: 951021 |
[PREAERATION 30 minutes
time (h) 0 0.5 1 1.5 2
DO (mg/L)
comments none
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment| pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
(%) ! | 2131451678 9]10
Date:  95/10/30 Time: 1200 Initials: JR/SF | Temp (oC):  14.0 I
Control 8.0 376 9.6 10
6.25 8.1 440 9.9 10
12.5 8.1 496 9.8 10
25 8.2 612 9.8 10
50 8.4 875 9.8 10
100 8.5 1306 9.7 10
Date:  95/10/31 Time: 1030 Initials: JR/ADM | Temp (oC):  14.0 i
Control 8.1 382 8.3 10
6.25 8.1 445 8.0 10
12.5 8.6 495 9.1 10
25 8.6 607 9.1 10
50 8.6 852 8.7 10
100 8.7 1265 9.1 0
Date:  95/11/01 Time: 1355 Initials: DM/SF | Temp (0C):  14.8 |
Control 8.1 392 8.8 10
6.25 8.0 458 7.9 10
12.5 8.5 505 10.0 10
25 8.6 622 10.0 10
50 8.7 880 9.6 10
100 8.8 1301 9.5 0
Date:  95/11/02 Time: 1030 Initials: GD/SF | Temp: 14.6 |
Control 8.3 393 8.9 10
6.25 8.1 462 8.2 10
12.5 8.5 515 9.1 10
25 8.7 634 9.2 10
50 8.7 891 9.1 9
100 0
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Awwmwwmg HydrOQual #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K

Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

[Client: 95030 |Sample: 95465-1 |Test: 951021 |

CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatmenti pH (units) [ Cond.(uS/cm){ DO (mg/L) REPLICATE
(%) I I l 1l2|3|4]|5]6]7]|8]9]10
Date:  95/11/03 Time. 1200 Initials: SF [ Temp: 14.7 |
Control 8.4 395 8.8 10
6.25 8.2 462 7.0 10
12.5 8.6 542 9.0 10
25 8.7 629 8.9 10
50 8.7 882 8.7 8
100 8.7 1230 8.7 0
SUMMARY TABLE ' REPLICATE
TREATMENT | MORTALITY | mg NH4-N/L 1| 2|3]4]5]6]7]8]9]10
(%) (%) t=0 t=96 h| avg |individual fish weights (g)
Control 0 nd nd 0.69 |1.09(/0.44]10.58(0.67{0.36]0.55/0.86/0.72{0.87]0.79
6.3 0 nd nd 0.62 ]0.60[0.4310.30[0.46{0.63]/0.63{0.62|0.94{0.48|1.15
12.5 0 nd nd 0.73 ]0.87|1.22|0.43{0.67{0.83{1.17|0.61({0.61{0.58|0.33
25.0 0 nd nd 0.68 ]0.71[{0.62]/0.86|0.30|0.71]|0.59( 1.02|0.69]0.75|0.57
50.0 20 nd nd 0.56 }0.41]/0.54]/0.30(1.04/0.49]/0.53{0.70}0.61|0.53;0.41
100.0 100 nd nd 0.48 ]0.50{0.37]/0.50/0.30]/0.41{0.47]0.50/0.41|0.54(0.76
avg [individual fish fork lengths (cm)
Control 42 149(36143(39|34]140]47143[44]42
6.3 41 [42138]36|3.7|42]142{41]44{3.8(5.1
12.5 43 J48148[38]42|147]148|41]|142[43[3.5
25.0 43 143(42]|145{36|144142148[43[44]|4.0
50.0 41 136|41135/48]41(41]43]142141]138
100.0 40 140138]|41]136|39(41[42136(3.8]4.5
COMMENTS: Fish added at: 1130 Batch number:,TR950919  No. days held: 411
Time (h)

24 all dead in 100%, fish dark in 50%, one in 50% flushing, remaining fish appear normal

48 50% fish very dark, 3 are swimming upside down. Fish in other concentrations appear normal

72 one dead, 7 swimming on side in 50%. All remaining fish appear normal.

96 in 50% fish swimming on sides. All other fish appear normal

FORM: 95032 WRITTEN BY SG ON 95/05/12 REVISED BY SG ON 85/07/29 FILE: REP-01.XLS
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Test Method:
Reference:

Client Information:

Sample Information:
Description:
Collected On:
Received On:

Test Information:
Started On:
Ended On:
Reported On:

Test Resuit:
IC20 @ 5 min
IC50 @ 5 min

IC20 @ 15 min
{C50 @ 15 min

A o) H yd roQual

Laboratories Lid.

#3, 6125 - 12 Street S5.E.
TEL: (403) 253-7121

Calgary, Alberta Canada T2H 2K
FAX: (403) 252-9363

1-800-808-6942

I Client: 95030

| Sample: 95465-1

Test. 951022 |

Bacterial luminescence Test (IC50, four or more treatment levels plus a control)
Biological Test Method: Toxicity Test Using Luminescent Bacteria
(Photobacterium phosphoreum), 1992. Environment Canada, EPS 1/RM/24.

Suncor Inc. Oil Sands Group

Ft. McMurray
Effluent (Tar Island Dyke)
95/10/127 At: not given By:
95/10/27 At 2030 By:
95/11/01 At: AM By:
95/11/01 At: AM By:
95/11/03 By:
Value Confidence Limits Units
%
%
28 18 42 %
65 41 105 %

not given
S. Goudey

DL
DL
CG

Method Caiculated

regresssion analysis
regresssion analysis

Graph of Light Ouput Relative to Controls at 5 and 15 Minutes

1257

Relative Light Output
{% Controls)

controf

17.96

26.94 40.40

Treatment Level (%)

B5 min
115 min

Notes: 1C20 & I1C50, concentrations that inhibit light output relative to controls by 20 and 50%
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#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1

i

1-800-808-6942

Laboratories Ltd, TEL: (403) 253-7121 FAX: (403) 252-9363
w
{ TESTDATA | 1 Client: 95030 | Sample: 95465-1 | Test: 951022 |
SAMPLE PRETREATMENT |
pH adjustment not required
preaeration not required
turbidity not centrifugedffiltered
other none
| LIGHT READINGS [
Time (min INHIBITION (%CTLS)
Treatment Level (%) 0 5 15 5 min 15 min
control 90 96 97 100 100
17.96 91 93 88 97 91
26.94 82 77 71 80 73
40.40 73 67 61 70 63
60.61 64 56 50 58 52
90.91 65 51 46 53 47
COMMENTS

FORM: 85032 WRITTEN BY SG ON 95/05/12
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Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

| Client: 95030 | Sample: 95465-1 | Test: 951023 |

Test Method: 72h Algal Growth Inhibition Test (IC50, five or more treatments plus a control)
Reference: Biological Test Method: Growth Inhibition Test Using the Freshwater Alga
Selenastrum capricornutum , 1992. Environment Canada, EPS 1/RM/25.

Client Information: Suncor Inc. Oil Sands Group
Ft. McMurray
Sample Information:
Description: Effluent (Tar island Dyke)
Collected On: 95/10/27 At not given By: not given

Received On: 95/10/27 At 2030 By: S. Goudey
Test Information:
Started On: 95/11/03 At 1600 By: JR
Ended On: 95/11/06 At 1100 By: DM
Reported On: 95/11/07 By: CG
Test Result: Value Confidence Limits Units Method Calculated
1IC25 32 27 36 % Bootstrap
IC50 46 43 49 % Bootstrap
NOEC 25 % Dunnett's Test (square root trans.)
LOEC 50 % Dunnett's Test (square root trans.)

Graph of Percent Inhibition Versus Treatment Level

Growth Inhibition (%)

control 1.563 3125 6.250 1250 25.00 50.00 100.00
Treatment Level (%)

FORM: 95032 WRITTEN BY SG ON 95/05/12 REVISED BY SG ON 95/07/29 FILE: REP-01.XLS
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% 7 Laboratories Ltd. TEL: (403) 2563-7121 FAX: (403) 252-9363 1-800-808-6942

w

| TEST DATA | | Client: 95030 Sample: 95465-1 | Test: 951023 |

SAMPLE PRETREATMENT |

pH adjustment not required
preaeration not required
turbidity not centrifugedffiltered
other none

[ TEsTDATA |

FINAL CELL DENSITIES (cells/mL)
Treatment Replicate Average | Standard | CV (%) | Percent | Inhibition
(%) A B C AVG | Deviation Controls | (%Cltls)
control | 1319051 | 1308384 | 1649717 | 1425717 | 194063 14 100 0
1.563 | 1585717 | 1479051 | 1905717 | 1656828 | 222044 13 116 -16
3.125 | 1404384 | 1628384 | 2140384 | 1724384 | 377274 22 121 -21
6.250 | 1521717 | 1617717 | 1895051 | 1678162 | 193867 12 118 -18
12.50 | 1681717 | 1436384 | 1799051 | 1639051 | 185060 11 115 -15
25.00 | 1297717 | 1361717 | 1607051 | 1422162 | 163285 11 100 0
50.00 679051 | 668384 | 775051 | 707495 58747 8 50 50
100.00 | 689717 | 657717 | 540384 | 629273 78625 12 44 56
COMMENTS

- final pH was 8 in the highest treatment level (control pH was 7)
- all cell numbers based on optical density readings obtained with a microplate reader
- the initial cell density was 11,267 cells/mL.

FORM: 95032 WRITTEN BY SG ON 95/05/12 REVISED BY SG ON 95/07/29 FILE: REP-01.XLS
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e

| Client: 95030 | Sample: 95465-1 | Test: 951024 |

Test Method: 7 d Ceriodaphnia Survival and Reproduction Test (5 treatment levels plus a control)
Reference: Biological Test Method: Test of Reproduction and Survival Using the Cladoceran
Ceriodaphnia dubia , 1992. Environment Canada, EPS 1/RM/21.

Client Information: Suncor Inc. Oil Sands Group
Ft. McMurray
Sample Information:
Description: Effiuent (Tar island Dyke)
Collected On: ©5/10/27 At not given By: not given

Received On: 95/10/27 At 2030 By: 8. Goudey
Test Information:
Started On: 95/10/31 At 1330 By: DM
Ended On: ©8/11/07 At 0815 By: DM
Reported On: 95/11/07 By: cG
Test Resuit: Value Confidence Limits Units  Method Calculated
MORTALITY LC25 63 % Fisher's exact
LC50 75 % Fisher's exact
NOEC 50 % ICPIN
LOEC 100 % ICPIN
REPRODUCTION
1C28 14 12 15 % Steel's many-one
1C50 18 17 19 % Steel's many-one
NOEC 12.5 % ICPIN
LOEC 25 % ICPIN

{ Graph of Mortality and Reproduction at Seven Days Versus Treatment Level |

120- 'l[il mortality B avg # young per adult] 1

100+

Response {% Controls)
8 &8 8 8

O
;

Control 6.25 125 25 50 100

Treatment Level {%)

inhibiting reproduction by 25 and §0%; NOEC & LOEC, no observed and lowest observed effect

Notes: L.C25 & LC50, concentrations lethal to 25 and 50% of the test population; IC28 & IC80, concentrations
concentrations
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[ TEST DATA |

oQual

Laboratories Ltd.

#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1
TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

{ Client: 95030 | Sample: 95465-1 | Test: 951024 |

PREAERATION not required | f FILTRATION not required
Comments none
CHEMISTRY BIOLOGY - NUMBER OF YOUNG
Treatment} pH (units) | Cond.(uS/cm){ DO (mg/l) REPLICATE
(%) new |used | new | used | new | used | 213|456 7]8]9]10
DAY O 95/10/31 Time: 1330 [nitials: DM Temp (0C): 25.0
Control 8.4 354 7.5 olofojJ]ojJofo]JOo]|]O}j0O] O
6.25 8.4 408 7.6 0Ofo|(o0ojJ]ojJo0|0OJO]J]OfjO0O}]O
12.5 8.4 465 7.5 olofo|J0jJ0OfjO]J]O]|]O}O]O
25 8.4 568 7.6 o(folto|lojJoOofO]J]OojOlO]oO
50 8.4 784 7.8 oJl]ojojJ]OoOjOoOjoO}lO}lO|lO}O
100 8.4 1200 8.2 oJlofojojojolo|loOtoOo}oO
DAY 1 985/11/01 Time: 1145 Initials: DM Temp (0C): 25.0
Control 8.5 8.4 372 | 387 7.6 7.9 0{i0f0]J]0O0]JOfO0O]J]O]J]O}{O0O0]O
6.25 8.5 8.5 428 | 440 7.6 7.8 0jo0ojo|l]0jJ]0O0jO]J]O]J]OjO} O
12.5 8.5 8.6 486 | 502 7.4 7.6 ojojojojolofofjojo}oO
25 8.6 8.7 602 | 606 7.4 7.5 ojl]of{ojoOjoO]jJO]J]OjJOj0O}{O
50 8.7 8.9 849 | 841 7.6 7.6 ojlofojlojojojojo}joOofoO
100 8.7 89 {1280 | 1279 | 7.4 7.5 0jojojo]o 0 0
DAY 2 95/11/02 Time: 1330 Initials: DM Temp (0C):  25.0
Control 8.3 8.4 375 | 390 7.7 7.8 oJl]ojojojojojJ]ojo}jofoO
6.25 8.4 8.5 434 | 444 7.7 7.8 gjlojojojojlojoflojoOo}oO
12.5 8.5 8.5 495 | 507 7.8 7.8 oj(ofolJoyoOofoOojJ0]|]O}10]O
25 8.5 8.7 613 | 624 7.6 7.9 o{fojo|J]O0OjJjoOojoOo]J]OoO]JoOofjo]o
50 8.6 8.8 850 | 866 7.5 7.9 0jJojofojojJojojofloyjo
100 8.9 1271 7.7
DAY 3 95/11/03 Time: 1100 Initials; DM Temp: 25.0
Control 8.3 8.5 371 396 7.7 7.9 ojJojofojojJojofofo}o
6.25 8.5 8.6 434 | 448 7.9 7.9 olofojJojoflojo]lO}S5|O
12.5 8.6 8.6 492 | 509 7.8 7.8 otojojojofojJojofoyjo
25 8.7 8.7 613 | 625 7.8 7.6 oJjojojJofoito0]J]0O0}0O0}lO0O}O
50 8.7 8.9 845 | 867 7.8 7.6 ololojJ]oOjoOojo]j] 0|0} 0}fO0
100
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[Client: 95030  |Sample: 95465-1 |Test: 951024 |

CHEMISTRY BIOLOGY - NUMBER OF YOUNG
Treatment| pH (units) | Cond.(uS/cm)j DO (mg/l) REPLICATE
(%) new used | new wused | new wused | 1] 2| 3| 4]|5]6]|7]|8]9]10
DAY 4 95/11/04 Time: 0930 Initials: DM Temp: 25.0
Control 8.5 8.5 389 | 391 7.8 7.5 6| 6| 6| 6| 6| 6| 616|616
6.25 8.6 86 | 442 | 446 | 7.7 7.3 617|541 6[565]5[5]01}10
12.5 8.6 87 | 498 | 509 | 7.6 7.4 4141 3]3[4]514|5]|5]5
25 8.6 8.8 616 | 628 7.6 8.5 110]0j2101 1131010710
50 8.7 9.0 | 850 | BA4 | 7.4 7.3 olotrototltotorotlololo
100
DAY 5 95/11/05 Time: 0945 Initials: DM Temp: 25.0
Control 8.5 8.5 374 | 398 7.8 7.8 0] 0] 0} 1 110101 11] 9112
6.25 8.5 86 | 433 | 444 | 79 7.9 Oj12]| 9 {12110 011 11]12] 10
12.5 8.6 87 | 493 | 512 7.8 7.9 0} 6| 8| 6140 1[8]10] 9
25 8.7 8.8 614 | 626 7.9 7.9 0jo]J]O0O|]710l0]2l012]0O0
50 8.7 89 | 853 | 860 | 7.7 7.8 0jJojJojJo]J]ojo]jJojojlo]o
100
DAY 6 95/11/06 Time: 1030 Initials: DM Temp: 25.0
Control 8.4 8.5 384 | 401 7.8 78 1111211212110 71 9] 1 110
6.25 8.5 8.6 | 444 | 448 7.7 77 1121 0]l 11010113 0]l]0O0}] 110
12.5 8.6 87 | 501 | 517 | 7.6 7.6 8| 010]110]916]010¢{2
25 8.7 8.8 626 | 630 | 7.6 7.8 4|0}l 0}J1j0]0D)J0O0]O]O]O
50 8.8 89 | 863 | 837 | 7.5 7.7 olojlJojlojo]Joiolo]lolo
100
DAY 7 95/11/07 Time: 0815 Initials: DM Temp: 25.0
Control 8.5 413 76 J101151 0| O 121 10{ 1512 ] 141 13
6.25 8.6 458 7.4 Dl191 6 |13]15]|16110| 16| 9 | 11
12.5 8.7 524 74 11001137 9 111101120 68 91101 11
25 8.8 638 7.5 ojojol2]| 211 110210
50 8.9 864 7.4 0 0 0 0 0 0 0 0 0 0
100
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m Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

{Client: 95030 |Sample: 95465-1 [Test: 951024 ]

SUMMARY TABLE Reproduction Daily Cumulative Young Production
Treatment (%) |Mortality (%) |Young/Adult % controls 0 1 2 3 4 5] 6 7
Control 0 27 100 0O} 0O} O] O}|60194]|169}{270
6.25 0 28 104 0O} 0| O} 5] 48 1135|162|277
12.5 0 22 81 0| 0] O] O] 42| 94120221
25 0 3 11 Ol 0] O] O} 718} 23| 31
50 0 0 0 oOflo0o|J]O0O]J]OjO0O}LO|lO0]oO
100 100 0 0 ojojojojojolofo
COMMENTS:
source of young: in house culture media: Bow River water food lots: 10/27
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| Client: 95030 | Sample: 95465-1 | Test: 951025 |

Test Method: 7 d Fathead Minnow Survival and Growth Test (five treatments plus a control)
Reference: Biological Test Method: Test of Larval Growth and Survival Using Fathead Minnow,
1992. Environment Canada, EPS 1/RM/22.

Client Information: Suncor Inc. Oil Sands Group
Ft. McMurray
Sample Information:
Description: Effluent (Tar Island Dyke)
Collected On: 95/10/27 At: not given By: not given

Received On: 95/10/27 At: 2030 By: S. Goudey
Test Information:
Started On: 95/11/06 At 1800 By: DM/SF
Ended On: 95/11/13 Af: 1330 By: SF
Reported On. 95/11/15 By: CcG
Test Result: Value Confidence Limits Units  Method Calculated
MORTALITY LC25 52 6 60 % ICPIN
LC50 69 61 75 % ICPIN
NOEC 50 % Fisher's Exact .
LOEC 100 % Fisher's Exact
GROWTH
IC25 41 a2 56 % ICPIN
IC50 67 59 80 % ICPIN
NOEC 25 % Dunnett's
LOEC 50 % Dunnett's
[ Graph of Mortality and Growth at Seven Days Versus Treatment Level f
190- |Omortality 8 growth (weight) |-
)
§ 100+
5 80
O
e oo
1Y)
2]
£ 40
o]
=
8
&
0 ,
Control . . 25
Treatment Level (%)

Notes: L.C256 & L.C50, concentrations lethal to 25 and 80% of the test population; NOEC & LOEC, no observed
and lowest observed effect concentrations
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FAX: (403) 252-9363 1-800-808-6942

| Test: 951025 |

j Laboratories Lid. TEL: (403) 253-7121
| TESTDATA | IClient: 95030 | Sample: 95465-1
PREAERATION not required | [ FILTRATION not required
Comments none
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatmentf pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE

(%) new |used | new | used | new | used | 2] 3] 4] 5]
DAY O 95/11/06 Time: 1500 Initials: DM/SF Temp (0C):. 25.0 |
Control | 8.2 346 8.1 10 10] 10| 10

6.25 8.3 405 8.0 101 10] 10| 10

12,5 8.3 460 7.8 101101 10| 10

25 8.3 580 7.1 10 10§ 10§ 10

50 8.3 820 6.0 101 10| 10| 10

100 8.3 1287 55 0] 10] 10| 10
DAY 1 95/11/07 Time: 1450 Initials: SF Temp (0C): 25.0 l
Control | 8.0 8.2 394 | 384 | 8.1 53 10| 10) 10 10

6.25 8.1 8.3 461 418 7.2 53 j10| 10] 10] 10

12.5 8.2 8.3 523 | 467 | 6.9 53 J 10} 10} 10| 10

25 8.2 8.4 640 | 597 | 6.3 52 | 10110} 10| 10

50 8.3 8.5 848 | 823 | 5.0 5.2 9 [10] 10 10

100 8.3 8.5 | 1294 | 1257 | 2.0 54 69| 8] 6
DAY 2 95/11/08 Time: 1450 Tnitials; SF Temp (0C): 25.0 |
Control | 8.1 8.4 401 398 8.0 6.7 J 10| 10 ] 10| 10

6.25 8.3 8.5 | 456 | 458 7.7 6.7 110§} 10| 10 ] 10

12.5 8.3 8.5 515 | 513 7.6 65 |10 10| 10| 9

25 8.4 8.6 634 | 647 | 7.4 6.2 9 |10] 10| 10

50 8.5 8.7 845 | 851 7.0 5.8 9 [10] 10} 9

100 8.7 8.8 | 1305 | 1316 | 6.0 5.7 4 | 5163
DAY 3 95/11/09 Time: 1500 Initials: GD Temp: 25.0 |
Control | 8.3 8.4 399 | 401 8.2 7.3 7 J10] 10} 10

6.25 8.5 8.5 453 | 461 8.0 7.1 7191919

12.5 8.5 8.6 514 | 515 8.0 7.2 81 89]9]9

25 8.5 8.7 636 | 633 7.6 7.3 8 |10} 9| 9

50 8.6 8.7 852 | 828 | 6.9 7.1 91997

100 8.6 8.8 | 1303 | 1266 | 5.7 6.6 312 4] 3

FORM 95032 WRITTEN BY: SG ON 85/05/12

REVISED BY: SG ON 95/07/29

FILE: REP-01.XLS



émmwmmwﬂ Hydr Ouai #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2Ki

Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
W
[Client: 95030  |Sample: 95465-1 [Test: 957025 |
CHEMISTRY BIOLOGY - NUMBER ALIVE

Treatment| pH (units) | Cond.(uSfcm)| DO (mg/L) REPLICATE

(%) new used | new used | new wused| 1| 2| 3| 4| 5]|6] 7] 8] 9]10
DAY 4 95/11/10 Time: 1525 Initials: SF Temp: 25.0 |
Control 8.0 8.2 401 424 8.0 6.0 7 110] 9 110

6.25 8.2 8.4 419 | 473 7.8 6.1 71818 7

12.5 8.2 8.3 476 | 538 7.8 5.5 71 8 8 9

25 8.3 8.4 587 | 656 7.6 5.3 6 71518

50 8.4 8.6 772 | 864 7.0 54 8 8 1101 7

100 8.6 8.7 | 1343 ] 1314 | 52 5.0 1 1 0 1

DAY 5 951111 Time: 1130 initials: GD Temp: 20.3 {
Control 8.2 8.4 394 | 405 8.2 6.7 718 9 110

6.25 8.3 8.5 451 442 7.7 6.6 71918 6

12.5 84 | 85 | 608 | 495 | 7.7 | 64 | 7 |1 718109

25 8.4 8.5 617 | 604 7.4 6.3 6 | 6| 4138

50 8.5 8.6 858 | 772 6.6 6.0 8 71101 7

100 8.6 8.7 11310 ] 1283 | 5.1 4.9 1 0 0

DAY 6 95/11/12 Time: 1100 Initials: SF Temp: 25.0 |
Control 7.9 8.3 401 412 7.9 6.7 71719110

6.25 8.0 8.3 459 | 462 7.6 6.5 71917186

12.5 8.1 8.3 516 | 514 7.5 6.3 6 | 71 718

25 8.1 8.4 640 | 626 7.3 6.2 5[ 61 41 8

50 82 | 84 | 878 | 855 | 66 | 59 | 7 | 7 (10| 7

100 8.4 8.6 1 1319 | 1318 | 4.9 5.8 1 01010

DAY 7 95/11/13 Time: 1330 Initials: SF Temp: 16.0 |
Control 8.1 406 6.7 71619110

6.25 8.2 469 6.6 71 8 716

12.5 8.2 522 6.4 6 | 41618

25 8.3 646 6.5 3161418

50 8.5 877 6.4 7 719 7

100 8.6 1332 5.3 1 01010

FORM 956032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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[Client: 95030  |Sample: 95465-1 |Test: 951025 |

SUMMARY TABLE | Average Fish Weights
Treatment (%) |Mortality (%) mg/fish % controls

Control 20 0.28 100

6.25 30 0.25 89

12.5 40 0.26 93

25 48 0.23 82

50 25 0.19 68

100 o8 0.14 50

COMMENTS:

source of young: in house

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS



Ammmmwma HydrOQua #3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2Ki
Laboratories Lid. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
| Client: 95030  [Sample: 95465-2 |
CLIENT INFORMATION
Client: Suncor Inc. Qil Sands Group
Operation: Ft. McMurray
Address: P.O. Box 4001
City: Ft. McMurray
Province/State: Alberta
Country: Canada
Postal/ZIP Code: T9H 3E3
Billing information:
Contact: John Gulley/Trina Hoffarth
Tel: 403-743-6715
Fax: 403-791-8339
SAMPLE INFORMATION
Sample Type: Athabasca River Water
Collected On: 95/10/27 At: not given
Collected By: not given
Shipped On: 95/10/27
Shipped By: not given
Received On: 95/10127 At: 2030
Received By: S. Goudey
Container: not given
Seals: none
Initials on Seals: not 9”“!!03b!°
INITIAL CHEMISTRY
pH (units) 8.2 ammonium (mg-N/L) not done
Conductance (uS/cm) 247 residual chlorine (mg/L) not done
Dissolved Oxygen (mg/L.) 9.0 Colour: pale yellow
Temperature (0C) 18 Odour: odourless
Alkalinity (mg-CaCO3/L) not done
Hardness (mg-CaCO3/L) 150
COMMENTS
SAMPLE HISTORY
Storage Conditions: 5°C
Disposed On; n/a by n/a Method: n/a
TEST LOG
Test Type DA(S) TR(S) BL(S) AG(S) CD(S) FM(S)
Number 951026 | 951027 | 951028 | 951029 | 951030 | 951031
Started 95/10/31 | 95/11/03 | 95/11/01 | 95/11/03 | ©95/10/31 | 95/11/06
Ended 95/11/02 | 95/11/07 | 95/11/01 | 95/11/06 | 95/11/07 | 95/11/13
Reported 95/11/07 | 95/11/07 | 95/11/02 | 95/11/17 | 95/11/09 | 95/11/15
Faxed

NOTES: TR, trout; FM, fathead minnows; DA, Daphnia; CD, Ceriodaphnia; AG, Selenastrum;
BL., bacterial luminescence; D, definitive test; S, screening test; n/a, not applicable

FORM: 95032 WRITTEN BY SG ON 85/05/12
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7 Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942
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{ Client: 95030 | Sample: 95465-2 | Test: 951026 |

Test Method: Daphnia 48h Static Acute Test (LC50, five or more treatments plus a control)

Reference: Biological Test Method: Reference Method for Determining Acute Lethality of Effluents
to Daphnia magna, 1990. Environment Canada, EPS 1/RM/14.

Client Information: Suncor Inc. Oil Sands Group
Ft. McMurray
Sample Information:
Description; Athabasca River Water
Coliected On: 95/10/27 At: not given By: not given

Received On: 95/10/27 At: 2030 By: S. Goudey
Test Information:
Started On: 95/10/31 At: 1500 By: DM
Ended On: 95/11/02 At: 1450 By: SF
Reported On: 95/11/07 By: CG
Test Result:
% Mortality
Control 0
100% 0

FORM 95032 WRITTEN BY: SG ON 95/05/12 REVISED BY: SG ON 95/07/29 FILE: REP-01.XLS
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%;% Laboratories Lid.

| TEST DATA ! ECIient: 95030 ISampIe: 95465-2 [Test: 951026 E
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment| pH (units) [ Cond.(uS/cm) O (mg/L) REPLICATE
(%) | l | 1]2]3]4]5|6]7]8]9]H10
Date:  95/10/31 Time: 1500 Initials: DM Temp (0C). 20 |
Control 8.2 329 7.9 5 5
100 8.2 254 9.0 5 5
Date:  95/11/01 Time: 1325 Initials: SF Temp (0C): 20 i
Control 5 5
100 5 5
Date: 95/11/0 Time: 1 initiais: SF Teimp (0C) 20 i
Control 8.4 369 8.3 5 5
100 8.3 283 8.4 5 5
SUMMARY TABLE young : jar D4 hardness (mg-CaCOB3/L) : 200
TREATMENT | MORTALITY water : bucket 4 fAdjustment: none
(%) (%)
Control 0 COMMENTS:
100 0 no comments

FORM 95032 WRITTEN BY: SG ON 98/056/12
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Laboratories Ltd. TEL: (403) 2563-7121 FAX: (403) 252-9363 1-800-808-6942

[ Client: 95030 | Sample: 95465-2 | Test: 951027 |

Test Method: Trout 96h Static Acute Test (LC50, five or more treatment levels plus a control)
Reference: Biological Test method: Reference Method for Determining Acute Lethality of
Effluents to Rainbow Trout, 1990. Environment Canada, EPS 1/RM/13.

Client Information: Suncor Inc. Oil Sands Group
Ft. McMurray
Sample Information:
Description: Athabasca River Water
Collected On: 95/10/27 At; not given By: not given

Received On: 95/10/27 At 2030 By: S. Goudey
Test Information:
Started On: 95/11/03 At: 1620 By: JR/SF
Ended On: 95/11/07 At: 0850 By: JR/SF
Reported On:  95/11/07 By: CG
Test Result:
% Mortality
Controt 0
100% 0

FORM: 85032 WRITTEN BY SG ON 95/05/12 REVISED BY SG ON 95/07/29 FILE: REP-01.XLS
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o Laboratories Ltd. TEL: (403) 253-7121 FAX:; (403) 252-9363
w
| TESTDATA | IClient: 95030 |Sample: 95465-2 |Test: 951027 |
PREAERATION not required
time (h) 0 0.5 1 1.5 2
DO (mg/L)
comments none
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment|{ pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
(%) I i |2]3l4|5[6]7]8]9]10
Date:  95/11/03 Time: 1620 Initials: JR/SF 1 Temp (oC): 14.2 i
Control 7.8 378 9.4 10
100 8.1 274 9.6 10
Date:  95/11/04 Time: 1030 Initials: GD/DM | Temp (oC): 15.0 |
Control 8.4 382 8.7 10
100 84 268 8.8 10
Date:  95/11/05 Time: 1200 Initials: GD/DM | Temp (oC):  14.5 |
Control 8.5 385 9.0 10
100 8.4 270 9.1 10
Date:  95/11/06 Time: 1615 Initials: JR/IDM | Temp: 14.7 |
Control 8.5 392 9.0 10
100 8.4 272 9.1 10

FORM: 85032 WRITTEN BY SG ON 95/05/12

REVISED BY SG ON 95/07/29
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#3, 6125 - 12 Street S.E. Calgary, Alberta Canada T2H 2K1
TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

IClient: 95030 [Sample: 95465-2 |Test: 951027 |
CHEMISTRY BIOLOGY - NUMBER ALIVE
Treatment{ pH (units) | Cond.(uS/cm)| DO (mg/L) REPLICATE
(%) | |2]38]4|5]6]7]8]9]10
Date:  95/11/07 Time: 0850 Initials: JRISF__ | ___Temp: 16.0 |
Control 8.6 394 8.9 10
100 8.4 274 8.9 10
SUMMARY TABLE REPLICATE
TREATMENT | MORTALITY | mg NH4-N/L | 2| 3| 4| 5] 6] 7]|8]|9]10
(%) (%) t=0 t=96 h] avg jindividual fish weights (g)
Control 0 nd nd 08 1]06{06112]115(07107]|/05[(08|06]|0.4
100.0 0 nd nd 0.8 ]0.7112]08]08]06}06|06[08|06]|1.0
avg |individual fish fork lengths (cm)
Control 42 141140|148153140/42]38[44]|39(36
100.0 45 142151]142146142]144142145]|43]|4.38
COMMENTS: Fish added at: 1530 Batch number:;TR950919  No. days held: 45
Time (h)
24 all fish appear normal
48 all fish appear normal
72 all fish appear normal
96 all fish appear normal

FORM: 95032 WRITTEN BY SG ON 95/05/12
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Test Method:
Reference:

Client information:

Sample information:
Description:

Collecied On:
Received On:

Test Information:
Started On:
Ended On:
Reported On:

Test Result:

| Client: 95030 | Sample: 95465-2 | Test: 951028 |

Bacterial luminescence Test (screening test, one treatment level plus a control)
Biological Test Method: Toxicity Test Using Luminescent Bacteria
(Photobacterium phosphoreum ), 1992. Environment Canada, EPS 1/RM/24.

Suncor Inc. Oil Sands Group
Ft. McMurray

Athabasca River Water
95/10/27 At not given By: not given

95/10/27 At 2030 By: S. Goudey
95/11/01 At AM By: DL
95/11/01 At AM By: DL
95/11/02 By: CG

104% expressed as a percentage of the control.

Graph of Light Ouput Relative to Controls at 5 and 15 Minutes

125+

Relative Light Output
{% Controls)

B5 min
315 min

control 100.0

Treatment Level (%)

FORM: 950632 WRITTEN BY SG ON 95/05/12 REVISED BY SG ON 95/07/29 FILE: REP-O1.XLS



I
' 4

S =) HydroQual

%%

W

W

Laboratories Ltd.

[ TEST DATA

#3, 6125 - 12 Street S8.E. Calgary, Alberta Canada T2H 2K1

TEL: (403) 253-7121

FAX: (403) 252-9363

1-800-808-6942

{ Client:

95030 | Sample: 954652 |

Test:

951028 |

SAMPLE PRETREATMENT |

pH adjustment

not required

preaeration not required
turbidity not centrifuged/filtered
other none

LIGHT READINGS

Time (min) INHIBITION (%CTLS)
Treatment Level (%) 0 5 15 5 min 15 min
- control 101 104 106 100 100
100.0 102 107 110 103 104
COMMENTS

FORM: 95032 WRITTEN BY SG ON 95/05/12
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| Client: 95030 | Sample: 95465-2 | Test: 951029 |

Test Method: 72h Algal Growth Inhibition Test (1C50, five or more treatments plus a control)
Reference: Biological Test Method: Growth Inhibition Test Using the Freshwater Alga
Selenastrum capricomutum , 1992. Environment Canada, EPS 1/RM/25.

Client Information: Suncor Inc. Oil Sands Group
Ft. McMurray
Sample Information:
Description: Athabasca River Water
Collected On: 95/10/27 At not given By: not given

Received On: 95/10/27 At 2030 By: S. Goudey
Test Information:
Started On: 95/11/03 At 1600 By: D. Lintott
Ended On: 95/11/06 At 1100 By: D. Lintott
Reported On: 95/11/17 By: D. Lintott

Test Result: 8% inhibition compared to control growth.

FORM: 95032 WRITTEN BY SG ON 95/05/12 REVISED BY SG ON 95/07/29 FILE: REP-01.XLS
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Labomtores Lt TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

| TEST DATA | | Client: 95030 Sample: 95465-2 | Test. 951029 |
SAMPLE PRETREATMENT |
pH adjustment not required
preaeration not required
turbidity not centrifuged/filtered
other none

[ TESTDATA |

FINAL CELL DENSITIES (cells/mL)
Treatment Replicate Average | Standard | CV (%) | Percent | Inhibition
(%) A B C AVG | Deviation Controls | (%Ctls)
control | 1479051 | 1308384 | 1223051 | 1336828 | 130349 10 100 0
100 1404384 | 1180384 | 1105717 | 1230162 | 155431 13 92 8
COMMENTS

- all cell numbers based on optical density readings obtained with a microplate reader
- the initial cell density was 11,000 cells/mL..

FORM: 96032 WRITTEN BY SG ON 95/05/12 REVISED BY SG ON 95/07/29 FILE: REP-01.XLS
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Laboratories Ltd. TEL: (403) 253-7121 FAX: (403) 252-9363 1-800-808-6942

| Client: 95030 | Sample: 95465-2 | Test: 95