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SUMMARY

A laboratory study was conducted to determine whether automobile tires leach contaminants
that may be toxic to fish and Daphnia. Three tire types were examined including
breakwater tires (used tires removed from an existing floating tire breakwater), scrap tires
(used tires from the same vehicle) and new tires (never used on the road). Tires were
individually exposed (one tire per tank) in glass aquaria containing 300 L of clean water for
periods of 5, 10, 20 or 40 days. Samples of the overlying water (leachate) were removed at
the end of the exposure period and tested for their toxicity to rainbow trout (Oncorhynchus
mykiss) and Daphnia magna in accordance with standardized conditions of the static, acute
lethality bioassay. Fathead minnows (Pimephales promelas) were included in the tests
performed on leachates collected from the 20 and 40 day tire exposures only.

Testing showed that new and used tires released materials that were toxic to rainbow trout.
Contaminants leached from these tires into the overlying water reached toxic concentrations
within as little as S days. However, extended exposures lasting for periods of up to 40 days
did not result in any further increases in leachate toxicity. Comparison of 96 hr LC50 values
for the different tire types indicated that leachates from scrap tires (LC50 range 11.8% -
19.3%) were more toxic (lower LC50) to trout than leachates from new tires (LCS50 range
52.1% - 80.4%). Leachate toxicity remained relatively stable over time, even after removal
of the tires from the tanks, indicating that toxicity was not related to the presence of volatile
materials. Leachate from tanks containing new tires was still toxic to trout when tested 8
days later, while leachate from scrap tires was still toxic to trout 32 days later. In contrast
leachates from scrap tires and new tires showed no toxicity to Daphnia magna (48 hr
exposure) or to fathead minnows (96 hr exposure). Leachates generated from breakwater
tires (including all four extraction periods), were not acutely lethal to any species tested.

Results of the present study show that the substance(s) contributing to toxicity are water
soluble and persistent. Further testing involving chemical characterization of the tire
leachates is being carried out at the National Water Research Institute (NWRI) in
Burlington, Ontario in an attempt to identify the specific factors contributing to toxicity.
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Environment Canada Tire Leachate Study

1.0 INTRODUCTION

The rubber association of Canada reports that about 26 million tires are discarded annually;
an estimated 60 million used tires are stored at hundreds of sites across Canada. Many tires
are exposed to the aquatic environment in landfill and dump sites, and as road fill, fenders,
artificial reefs and floating tire breakwaters. Although rubber products are thought to be
relatively benign in the environment, questions have been raised recently as to whether
certain rubber products leach contaminants that may adversely affect the aquatic
environment. Results of several studies suggest that leaching of contaminants from tires in
freshwater (Zelibor 1990, Edil er al. 1990, Tire Salvage Inc.) or in salt water (Stone et al.
1975) does not constitute a threat. However, results from Kellough (1991), the Minnesota
Pollution Control Agency and a study done for the Souris Basin Development Authority
(SBDA) are cause for concern due to the suggestion of toxicity to species of fish and
invertebrates.

Reasons for the conflicting findings reported above may be related to the conditions under
which the tires were exposed. In the study by Stone et al. (1975), fish were exposed together
with tires in 2,000 L glass aquaria for periods lasting 21 days or longer. The tests were
conducted under flow through conditions which involved the addition of fresh salt water at
the rate of 15 L min™ (or approximately 11 tank volumes per day). Under these conditions,
the authors were unable to show any adverse effects of tires on survival of pinfish Lagodon
rhomboides and black sea bass Centropristis striata. On the other hand, Kellough (1991)
exposed whole tires and cut tires in tanks containing a fixed volume of water (300 L) for
periods of 30 and 60 days. Testing of the overlying water caused complete mortality of
rainbow trout, but had no effect on survival of Daphnia magna. Goude and Barton (1992)
exposed tire pieces under static renewal conditions which involved daily replacement of the
overlying water. Under these conditions, tires were shown to release materials that were
acutely toxic to rainbow trout, D. magna, Ceriodaphnia and bioluminescent bacteria. None
of the studies published to date have been able to identify the specific contaminants
contributing to toxicity or the source of the contaminants (i.e. whether they are present in
the rubber to begin with or occur as a result of use or after being discarded).

On the recommendation of a multidisciplinary group of scientists that met at the National
Water Research Institute (NWRI) in Burlington, Ontario, further testing was proposed to
better define the leaching potential of tires in the aquatic environment. B.A.R.
Environmental Inc. was contracted to conduct a comprehensive series of toxicity tests with
the following objectives in mind: 1) to assess the leaching potential of a) new tires, having
never been used on the road, b) scrap tires with known history of use and c) breakwater
tires from a floating tire breakwater and 2) to compare the toxicity of tire leachate to
aquatic biota including fish and Daphnia. Where leachates were identified as being acutely
lethal to any test species, additional tests of an exploratory nature were conducted to obtain
information about the nature of the contaminants contributing to toxicity. This included
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conducting tests on aged leachate samples to determine whether toxicity was related to the
presence of volatile compounds. Where leachates were identified as having no toxic effects,
leachate samples were concentrated through time and re-tested.

Leachates from the various tires were assessed for their toxicity to fish and Daphnia in
accordance with standardized conditions of the static, acute lethality tests developed by
Environment Canada. By definition, acute toxic effects are those which occur within a
relatively short period of time (conventionally within four days). These effects may be lethal
or sublethal. For the purpose of this report, we will refer to acute lethal toxicity.

2.0 METHODS AND MATERIALS
2.1  TEST PROTOCOL

Laboratory tests were carried out to determine the toxicity of leachate from new and used
automobile tires to fish and Daphnia and the effect of exposure time on leachate toxicity.
Three tire types were evaluated in this study. These included breakwater tires (used tires
that have been immersed in water for an extended period of time), scrap tires (used tires
removed from a single vehicle) and new tires (never used on the road). Four tires of each
tire type were obtained for testing. Tires within each group (excluding breakwater tires)
were similar with respect to the manufacturer, make, size and history of use.

To test the effects of different exposure time on leachate toxicity, tires were immersed in
water for 5 days (series A), 10 days (series B), 20 days (series C) and 40 days (series D).
Each series of tests consisted of testing leachate from the three tire types (new, scrap,
breakwater tires) plus a dilution water control. At the end of each exposure period, 40 L
of the overlying water was removed for testing. Tires used in the 5 day exposure were left
in the tanks for further testing of concentrates (see below). Tires from all other tanks were
removed at the end of the exposure period.

An additional series of tests were conducted on leachate samples that were allowed to
concentrate to maximize their potential toxicity. Tire exposures (series A) were extended
for up to 35 days beyond the initial 5 day exposure period. Samples of the overlying water
(40 L) were removed for testing at 5 day intervals over the first 15 days post exposure and
a final sample was taken at 35 days post exposure (40 d total exposure).

A final series of tests were conducted to determine whether toxicity was related to the
presence of volatile materials. Upon termination of the 10 day tire exposure (series B), tires
were removed from the tanks. Samples of the overlying water were removed for testing
after 1, 2, 4, 8, 16 and 32 days.

B.A.R. ENVIRONMENTAL INC. Page 2
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2.2 SOURCE OF TIRES
2.2.1 Breakwater Tires

Breakwater tires were obtained from the LaSalle Park floating tire breakwater situated in
Hamilton Harbour (Bishop 1985). The tire breakwater was installed in April 1981 and the
tires used for testing were removed in the fall of 1991. The breakwater tires varied with
respect to the manufacturer, make and/or size, but all tires received the same amount of
exposure in lake water prior to testing (i.e. =10 years). A description of the individual tires
used in the study is provided in Table 1.

2.2.2 Scrap Tires

The scrap tires were removed from a single vehicle (1988 Buick Skylark). All tires were
similar with respect to make (Uniroyal) age (4 years), amount of wear (32,000 km each) and
specifications (P205/70R 13, blackwall).

223 New Tires

We attempted to obtain new tires that were similar to the scrap tires with respect to make
and size (i.e. Uniroyal P205/70R13, blackwall), although new tires matching these
specifications were not available in blackwall. Therefore, slightly smaller tires (Uniroyal
P195 70R14) were substituted.

23 PREPARATION OF TIRE LEACHATES

Only whole tires were used in the preparation of the tire leachates for testing purposes.
Prior to placement in tanks, tires were washed with detergent (Sparkleen™, 100ppm pH 9.8)
and rinsed well in dilution water. Tires were individually placed into each of 12 clean, glass
aquaria containing 300 L of laboratory dilution water (Figure 1a, b). An additional 4
aquaria were set up as controls which contained dilution water only (one for each of the
four exposure periods).

The ratio of tire to water ranged from approximately 27 to 42 g/L depending on the type
of tire. The overlying water was aerated for the full period of exposure using oil-free
compressed air. Each tank was covered with a sheet of food-grade (polyethylene) plastic
to reduce the amount of water lost through evaporation and to prevent contamination of the
overlying water.

B.A.R. ENVIRONMENTAL INC. Page 3
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Table 1. Description and specifications of automobile tires used in the study.
Tire Make-Model Size Approximate Type' Tread Construction Tread Condition
Series Weight Depth

{in kg) {in)

Breakwater tires

A B.F. Goodrich FR78-15 11.5 W 2 plies polyester 7/32 Cord exposed under whitewall and
Lifesaver 78 & 2 plies steel around rim

B Uniroyal-Fleetmaster 8.00-16.5LT 12.5 B8 8 ply rating <3/32 Extensive wear, main treads gone

c Goodyear GR78-15 10.1 B 4 plies (2 polyester <3/32 Extensive wear

cord & 2 fibre glass cord)

D B.F. Goodrich GR78-15 10.3 W 2 plies polyester 5/32 Extensive wear, small section of
Lifesaver 78 & 2 plies steel white rubber exposed on sidewall

Scrap Tires

A Uniroyal Rally HP P205/70R/3 M&S 9.2 B 3 ply 5/16 32,000 km, very little wear
B Uniroyal Rally HP P205/70R/3 M&S 9.2 B 3 ply 9/32 32,000 km, very little wear
o Uniroyal Rally HP P205/70R/3 M&S 9.2 B 3 ply 9/32 32,000 km, very little wear
D Uniroyal Rally HP P205/70R/3 M&S 9.2 B 3 ply 5/16 32,000 km, very little wear
New Tires

A-D Uniroyal Tiger Paw XTM  P185/70R14 8.0 B 5 ply 5/16 New, O km.

' Type B = Blackwall, W = Whitewall

B.A.R. ENVIRONMENTAL INC. Page 5
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24 DILUTION WATER

Natural groundwater was used as the source of water for holding and testing purposes and
for leaching the tires. This water was filtered through a 20 micron cellulose-acetate filter
and sterilized using ultra violet radiation. A continuous supply of oil-free compressed air
was provided to bring the pH and concentration of dissolved oxygen and other gases into
equilibrium with air. The concentration of dissolved oxygen in the dilution water was
maintained at >70% of the air saturation value at all times.

Bioassays with fish were conducted in undiluted groundwater (hardness = 260 mg/L as
CaCO,). Bioassays with Daphnia were conducted in ground water diluted with reverse
osmosis (R.O.) water to obtain a total hardness level of approximately 160 mg/L as CaCO,,
The chemical characteristics of the dilution waters are provided in Appendix 1.

2.5 TEST ORGANISMS

Rainbow trout (<1 gm) were obtained from a licensed fish hatchery in Ontario (Rainbow
Springs Trout Farm, Thamesford, Ontario). The fish were certified disease-free as described
in Schedule B of the Fish Health Protection Regulation under the Fisheries Act of Canada.
Prior to testing, fish were held in square plastic tanks provided with a continuous supply of
well aerated water at 15 + 1°C and fed commercial trout chow at a rate of 4% of their body
weight per day.

Fathead minnows and Daphnia magna were obtained from in-house cultures. The initial
brood stock was obtained from the Aquatic Biology Unit, Ministry of the Environment,
Rexdale, Ontario. Minnows were cultured in water maintained at 25 +1°C. Fish were fed
a diet of brine shrimp nauplii only during early development, then frozen adults up until the
time of testing. Tests were conducted using 3 to 4 month old fish weighing <0.5 gm.
Daphnia were cultured in water maintained at 20 +1°C. Organisms were fed a suspension
of unicellular algae (Selenastrum capricornutum and Chlorella fusca) as well as a mixture of
yeast, trout chow and Cerophyll (YCT)). Daphnia cultures were culled at regular intervals
to maintain log phase growth and prevent production of ephippia (fertilized eggs). Gravid
adults were separated from the culture stock and individually placed in 250 mL glass
beakers filled with culture water. Organisms for testing were separated from the actively
reproducing cultures. Only first-instar Daphnids (<24 hr old) were used in tests.

The lighting and photoperiod maintained for holding and testing purposes was similar for
all species tested. This consisted of fluorescent lighting (40 to 50 foot-candles) which was
provided on a controlled daily lighting regime of 16 hours light and 8 hours dark.

B.A.R. ENVIRONMENTAL INC. Page 6



Environment Canada Tire Leachate Study

2.6 BIOASSAYS WITH FISH AND DAPHNIA

Leachates were assessed for their acute toxicity to fish and Daphnia according to
standardized conditions of the static, acute lethality test using the procedures developed by
Environment Canada. These included the 48 hour acute lethality test using Daphnia magna
(EPS 1/RM/13 1991) and the 96 hour acute lethality test using rainbow trout (EPS
1/RM/14 1991). Additional tests with fathead minnows were conducted on leachates
collected from the 20 day and 40 day exposures, series C and D, respectively. Bioassays with
minnows consisted of exposure to the undiluted leachate (100%), plus a dilution water
control.

Bioassays with trout were conducted in plastic exposure chambers, fitted with a food-grade
polyethylene liner, containing 20 L of test solution (Figure 2a). Testing temperatures and
photoperiod were similar to those of culture or holding conditions and kept constant
between all tests. The tests were conducted in temperature controlled water baths held at
15 + 1°C. Feeding of the test fish was terminated 24 hours prior to the start of the test.
Solutions were gently aerated (oil-free compressed air) throughout the 96 hour exposure
period. All tests were conducted under static conditions with no renewal of the test
solution. Observations for immobility or mortality were made and recorded after 4, 24, 48,
72 and 96 hours (final observation). A fish was considered dead if there was no evidence
of opercular or other activity and no response to gentle prodding.

Bioassays with fathead minnows were conducted in clean, glass aquaria containing 18 L of
test solution. Test conditions were similar to those used in tests with trout except that the
experiments were carried out at 20 * 1°C.

Bioassays with Daphnia were conducted at 20 + 1°C in clean glass test tubes (25 X 150 mm)
containing 50 mL of solution (Figure 2b). All tests were initiated using first-instar neonates
(<24 hr old). Three neonates were randomly placed into each of four replicate test
chambers for a total of twelve animals per concentration. Each test included at least one
group of control organisms in 100% laboratory dilution water, but otherwise exposed to the
same conditions as the test specimens. Testing temperature and photoperiod were similar
to those during the holding period prior to testing and kept constant during all tests. Test
solutions were not aerated during the 48 hour exposure period.

Each LCS0 test consisted of a minimum of five concentrations including 6, 12, 25, 50 and
100% (full strength) plus a dilution water (groundwater) control. A minimum of ten
animals were exposed to each test and control solution. Observations for immobility or
mortality were made and recorded after 24, and 48 hours (final observation). A Daphnid
was considered to be dead if there was no visible heart beat upon microscopic examination.
Records were made of all other signs of stress during, and at completion of the bioassay.

B.A.R. ENVIRONMENTAL INC. Page 7
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Figure 2a. Rainbow trout test system
Figure 2b. Daphnia magna test system
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Measurements of conductivity, pH and dissolved oxygen levels in each test solution including
the control were made at the beginning and at the end of the test. Water temperature was
measured and recorded at each observation period. A test was considered to be invalid if
more than ten percent (>1 out of ten animals) of the control animals exhibited
atypical/stressed behaviour and/or mortality.

Samples of the overlying water from the series C and D exposures were collected at
Environment Canada's request and submitted to NWRI for analysis of organic contaminants
as well as for heavy metals. Samples were collected and preserved according to procedures
recommended by Environment Canada's National Water Quality Laboratory.

2.7 DATA ANALYSIS

Median lethal (LC50) concentrations and their 95% Confidence Intervals were calculated
using survival data at the end of the test and nominal test concentrations by the probit
analysis method (Stephan 1977). The LCS0 concentration is defined as the concentration
of material (in this case leachate) in water that is lethal to 50% of the test organisms after
a defined period of exposure (eg. 96 hr for trout). LCS50s were expressed as a percentage
of the full strength leachate. For example, if the trout LC50 for a leachate was estimated
to be 10%, this would indicate that when diluted to 1/10th full strength (ie. 10% leachate,
90% dilution water), the leachate would be expected to kill 50% of the test fish in a 96 hr
period. The raw data including mortality found in each of the test solutions and the test
conditions (eg. dissolved oxygen, pH, temperature and conductivity) for all tests is included
in Appendices 2 - 4.

3.0 RESULTS
3.1 BREAKWATER TIRES

Leachates generated from breakwater tires (all exposures), showed no toxicity to rainbow
trout, fathead minnows or Daphnia magna (Table 2). Furthermore, no appreciable changes
in toxicity to fish or Daphnia were observed when the leachates were allowed to concentrate
through time (Table 3).

3.2 SCRAP TIRES

Scrap tires leached for as little as 5 days, released materials that were acutely toxic to
rainbow trout (Table 2). LCS0 values estimated for leachates generated from each of the
four extraction periods (i.e. 5, 10, 20, and 40 days) were similar, ranging from 11.8% to
19.3%. Further testing of the toxic leachate from tanks with tires removed, demonstrated
that toxicity was relatively stable over time, suggesting that toxicity was not related to the
presence of volatile materials (Table 4). LCS50s were similar (16.0% to 25.0%) over the first
8 days and remained unchanged from the initial exposure (LCS0 15.1%). By 16 days, the
LC50 value had increased marginally to 40.5%, and no further decrease in toxicity was noted
~“by 32 d (LC50 = 35.4%).

B.A.R. ENVIRONMENTAL INC. Page 9
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Table 2. Toxicity of automobile tire leachates to rainbow trout, fathead minnows and Daphnia magna. Table values
include the LC50 and 95% confidence limits (in parentheses).

Species Exposure Extraction Tire Type
Series Period
(d) Control Breakwater Scrap New
Rainbow trout A 5 Non lethal Non lethal 19.3 75.1
(0.5 - 1.0g) (13.0 - 25.0) (50.0 - 100.0)
B 10 Non lethal Non lethal 15.1 54.6
(6.0 - 25.0) (25.0 - 100.0)
C 20 Non lethal Non lethal 16.8 52.1
(13.0 - 25.0) (38.8 - 70.6)
D 40 Non lethal Non lethal 11.8 80.4
(6.0 - 25.0) (>50)
Fathead minnow A 5 - - - -
(3-4 mo old)
B 10 - - - -
C 20 Non lethal Non lethal Non lethal Non lethal
D 40 Non lethal Non lethal Non lethal Non lethal
Daphnia magna A 5 Non lethal Non lethal Non lethal Non lethal
(<24 hr old)
B 10 Non lethal Non lethal Non lethal Non lethal
C 20 Non lethal Non lethal Non lethal Non lethal
D 40 Non lethal Non lethal Non lethal Non lethal

Non lethal means no mortality.

B.A.R. ENVIRONMENTAL INC.
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Table 3. Toxicity of concentrated tire leachates (Series A) to rainbow trout, and Daphnia magna. Table values include the
LC50 and 95% confidence limits (in parentheses).
Tire Tire Type
Species Concentrate :
(Series A) Control Breakwater Scrap New
Rainbow trout Initial exposure (day 0) Non lethal Non lethal 19.3 75.1
(13.0 - 25.0) (50.0 - 100.0)
5 d post exposure Non lethal Non lethal 16.0 61.8
(6.0 - 25.0) (46.5 - 82.8)
10 d post exposure Non lethal Non lethal - -
15 d post exposure Non lethal Non lethal - -
35 d post exposure Non lethal Non lethal ' - -
Daphnia magna  Initial exposure (day 0) Non lethal Non lethal Non lethal Non lethal
5 d post exposure Non lethal Non lethal Non lethal Non lethal
10 d post exposure Non lethal Non lethal Non lethal Non lethal
15 d post exposure Non lethal Non lethal Non lethal Non lethal
35 d post exposure Non lethal Non lethal Non lethal Non lethal

Non lethal means no mortality.

B.A.R. ENVIRONMENTAL INC.
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Table 4. Effect of storage time on toxicity of tire leachate to rainbow trout. Table values include the 96 hr LC50 and 95% confidence

limits (in parentheses).

Storage time in days

after tires removed CONTROL BREAKWATER SCRAP TIRE NEW TIRE
TIRE

0 Non lethal Non lethal 15.1 54.6
(6.0 - 25.0) (25.0 - 100.0)

1 Non lethal - 16.0 54.6
(13.0 - 25.0) (25.0 - 100.0)

2 Non lethal - 16.8 62.2
(13.0 - 25.0) (25.0 - 100.0)

4 Non lethal - 18.0 84.7
(13.0 - 25.0) (>25)

8 Non lethal - 25.0 65.7
(13.0 - 50.0) (50.0 - 100.0)

16 Non lethal - 40.5 Non lethal
(30.7 - 53.7)

32 Non lethal - 354 Non lethal
(25.0 - 50.0)

Non lethal means < 10% mortality.

B.A.R. ENVIRONMENTALINC.
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In contrast to the results of tests conducted with trout, survival of Daphnia was not affected
by exposure to leachates from any of the tires tested suggesting that contaminant(s) levels
were below acute toxic threshold concentrations for this species. Similarly, leachates from
the 20 day and 40 day tire exposures (series C and D), had no adverse effects of survival of
fathead minnows. Tests conducted on the concentrated leachate samples collected from
series A tire exposures (Table 3), did not alter the results of the initial tests conducted with
Daphnia (ie. non toxic to Daphnia).

33 NEW TIRES

Leachate generated from new tires was also found to be acutely toxic to rainbow trout
(Table 2). LC50 values estimated for new tire leachates were similar for each extraction
period (52.1% to 80.4%), but were consistently higher (indicating lower toxicity) than LC50s
estimated for leachates from scrap tires (11.8% - 19.3%). As observed in tests with scrap
tires, continued testing of the leachate from tanks with tires removed, demonstrated that
toxicity was relatively unchanged at least over the first 8 days (Table 4). LCS0 values
ranged from 54.6% to 84.7% and were similar to that determined for the initial test (LC50
= 54.6%). Leachate toxicity decreased after 8 days and was eliminated by 16 days.

Survival of Daphnia was not affected by exposure to leachate materials from any of the tires
tested indicating that contaminant(s) levels were below acute toxic threshold concentrations
for this species. Similarly, exposure to leachate from the 20 day and 40 day tire exposures
(series C and D), had no adverse effects of survival of fathead minnows.

Tests conducted on the concentrated leachate samples collected from series A tire exposures
(Table 4), did not alter the results of the initial tests conducted with Daphnia (ie. non toxic
to Daphnia).

4.0  DISCUSSION

Our results clearly show that scrap tires leach materials that are acutely toxic to rainbow
trout, but not to fathead minnows or Daphnia magna. This is in accord with previous
laboratory findings of Kellough (1991), who observed that leachate from scrap tires caused
complete mortality of trout, but had no effect on survival of Daphnia. Toxicity tests in both
studies were carried out by B.A.R Environmental and so the close agreement between these
studies is not surprising. In contrast, tests conducted by Goudey and Barton (1992), showed
that leachate from tire pieces were toxic to rainbow trout, but also to D. magna and
Ceriodaphnia. Their findings with respect to D. magna, are counter to those of the present
study, but may be related to differences in sensitivity of the laboratory culture stocks or to
differences in experimental conditions. Either the duration of tire exposure or the ratio of
tire material to water could affect the concentration of contaminants in the overlying water
and hence alter the response of the test organisms. The ratio of tire material to water used

B.A.R. ENVIRONMENTAL INC. Page 13
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by Goudey and Barton (1992) was approximately S times higher than that used in the
present study. However, the duration of the tire exposure in their study was shorter (24 hr)
when compared to the present study (5 - 40 days).

The results of the present study and those of others shows that the toxicity of the substances
leached from tires varies according to species. While rainbow trout were found to be
extremely sensitive, fathead minnows and Daphnia were unaffected. In our study, toxic
concentrations of the offending material(s) in the overlying water were achieved within a
relatively short period of time (< 5 days). Furthermore, extended exposures lasting from 10
to 40 days did not result in any additional increase in toxicity. Although the experimental
designs were different, Goudey and Barton (1992) observed that the leachable substance(s)
reached acutely toxic concentrations in as little as 24 hours. These results are suggestive
that the contaminant(s) quickly reach some equilibrium level (within as little as 24 hr). In
the present study, this equilibrium concentration exceeded the toxic threshold level for
rainbow trout, but appeared to be below threshold levels for fathead minnows and D.
magna.

Previous studies have not included testing of new tires or used tires which have been
exposed in water for an extended period of time. In the present study, new tires were found
to be toxic to rainbow trout, but not to other species tested. These results suggest that
toxicity is associated with materials that are present in or on the rubber as a result of the
manufacturing process as opposed to being picked up at some later time while in use or
after being discarded. Comparison of the respective LC50's indicated that scrap tires were
more toxic than new tires. On the other hand, breakwater tires exhibited no toxicity to
rainbow trout, fathead minnows or Daphnia magna suggesting that tires may stop leaching
toxic materials after an extended period of exposure in water.

Our data support the conclusions from previous studies that toxic contaminant(s) leached
from tires are water soluble and are non-volatile. The specific contaminants contributing
to toxicity, however, have not as yet been identified. Kellough (1991) reported no
detectable levels of PCBs/Organochlorine Pesticides in the overlying water. Similarly, PAHs
were non-detectable with the exception of Antracene-d,, and Chrysene-d,,, However, the
source of these contaminants could not be related to the tires, since these materials were
also elevated in the control water. With the exception of zinc, no increase in the levels of
heavy metals was detected. The increased levels of zinc noted at day 60 occurred in the
control tank as well as the tanks containing tires and so could not be related to the presence
of the tires. In the study by Goude and Barton (1992), chemical characterization of the
overlying water was not conducted.

Chemical characterization of the overlying water from the present study is being conducted
at the National Water Research Institute in Burlington. Results of these tests may help to
identify the offending contaminants.

B.A.R. ENVIRONMENTAL INC. Page 14
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Legend:

APPENDICES

Test Number 1 = Rainbow trout
Test Number 2 = Daphnia magna
Test Number 3 = Fathead minnow



APPENDIX 1

Description of Laboratory Dilution Water



DESCRIPTION OF LABORATORY DILUTION WATER

Parameter trout daphnia
(mg/1) dilution dilution
water water
pH (20°C) 7.70 850
pH (20°C) - treated - -
Conductivity (umho) 428 252
TSS <1 <1
Chromium (VI) <0.01 <0.01
COD <10 13
TOC - Beckmann 15 10
DOC - Beckmann 15 10
Total Cyanide 0.001 0.001
Free Cyanide 0.001 0.001
Ammonia (as N) 0.04 -0.032
TKN (as N) <02 <0.2
Hardness (as CaCO,) 281 161
Fluoride <0.1 0.27
Chloride 1.6 0.76
Nitrite (as N) <0.04 <0.04
Bromide <08 <0.8
Nitrate (as N) <0.04 <0.04
Phosphate (as P) <038 <08
Sulfate 33 17
Alkalinity (as CaCO,) 265 150
Antimony <0.005 <0.005
Arsenic 0.031 0.014
Mercury <0.0001 <0.0001
Selenium <0.005 <0.005
Calcium 63 35
Magnesium 30 18
Sodium 5.6 4
Potassium 1.6 0.95
Aluminum 0.10 0.071
Barium 0.10 0.056
Beryllium <0.001 <0.001
Boron 0.28 0.21
Cadmium <0.002 <0.002
Chromium <0.004 <0.004
Cobalt <0.01 <0.01
Copper <0.006 <0.006
Iron 0.22 0.073
Lead <0.02 <0.02
Manganese 0.011 0.007
Molybdenum <0.02 <0.02
Nickel <0.01 <001
Phosphorous <0.06 <0.06
Silicon 9.0 54
Silver <0.01 <0.01
Strontium 0.17 0.094
Sulfur 12 74
Thallium <0.06 <0.06
Titanium <0.01 <0.01
Vanadium <0.005 <0.005
Zinc 0.007 0.015
Zirconium <0.01 <0.01




APPENDIX 2

Raw Data Reports for
Tests on Raw Tire Leachates



APPENDIX 2a

Series A (5 day exposure)
® Rainbow trout
® Daphnia magna
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3LCPE of Movializy Curve o 0.0 Page 2
LCEC Calculated By :

Sample Number: $2920085 Test Number: i
TEST ELAPSED TIME
CONC.
% GU:0U Z8:00 48:00 TLiu0 96:00
106 DR 8.4 5.5
02 pem .Y Y.b
Cond. 468 g4k
Temp(C) 15,0 15.0 15.0 5.0 1%.0
10c pH g.4 8.5
02 ppm 2.5 9.3
Conc. 489 483
Temp(C) 15.0 15.¢ 15.0 1%5.0 15.0
Control pH 7.9 8.5
02 ppm 9.2 9.3
Cond. 518 514
Temp(C) 15.0 15.0 15.0 15.0 15.0
Centrol ph 7.9 5.5
02 ppm 9.3 9.4
Conc. 518 514
Tenmp{C) 15.0 15.0 15.0 15.0 15.0
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TOXICZITY TEZT REPORT

Page

Environment Canada Tire Stucy

, ONT

Control point : Reef Tire A¥, (200)
5 y BAR
3 Method : Crab
it By : D.vanDenXieboom
D lected 2 02717762
eived 2 02/17/92
ted D LEALN9L
m 1TE L
i 1o
Type of Bioassay : STATIC
(Protocol to determine the acute
effleents to fish. OME, 19¢3).
Test Animal : Rainbow trout

0.5¢6
:41.30

Weight(gm)
Length{mm)

MORTALITY DATA

TEST TI1IME

CONC.

ELAPSED

i

reat Number s 1

Co
o
(R
(St
[N
o

¥

lethality of liguid

TOTAL
MORTALITY

% 00:00 24:00 46:U0 T72:05 o600 %
100 ¢ ¢ 0 0 G U
50 0 0 0 0 U U
25 0 U ¢ 0 0 t
13 0 0 ¢ U 0 U
6 ¢ 0 g 0 0 o
Contrel 0 0 0 e 0 U

36 Hour oCH0 95 % Contidence Limits

Upper

Non-lethal

Lower




TOYICITY TEZT PARAMETERS

Page 2

= owpam Yo, ' | N . XN
Jample Number: (2920006

TEST
CONC

ELAPSED T1ME

SULI00 24:00 ABUG 720U YHUU

Test Numper:

25

-
[

~
cont
TRST

rs

pH 8.4 §.5
12 ppm 9.5 9.7
Cond 48¢ 504
Temn(C} 15,00 15,00 150U 15000 15U
pH £.2 ¢.5
02 ppm 9.4 9.7
cond 505 513
Temp(Ci 15.0 15.0 15.0 15.0 15.0
pH 8.3 8.5
02 ppm 9.4 9.4
Cond. 510 51
Tenp(C) 9.0 15.4 15,0 1%.0 15.y
pH T 4.4
02 ppm 9.3 y.1
Cond. 512 518
Temp(C) 1.0 15,0 15,0 15.0 15.0

pH §.0 5.4
02 ppm 9.3 9.2
Cend 514 520
Temp(C) 15.0 15.¢ 15.0 15.0 1%5.0
0l pH 7.9 8.5
02 opm 9.3 9.3
Cong. 51% 512
Temp(C) 5.0 15.0 15.0 15.0 15.0
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TOXICITY TEST RERORT

TEST CONDITICNS

Sample Number: 03920087 Test Number: i

Company
Reglon

Control point

Received
Tested
Time

Type of Bioassay

Test Animal
Weight(gm)
Length(mm)

MORTALITY DATA

Environment Canada Tire Study (399999449

CNT

New Tire A*, (3U0)
BAR

Grab
D.vanDenKieboom
02711/92

$2/17/92

02/1°1/9%

1540

STATIC
{Protocol to determine the acute lethality ot liguid
effluents to fisn. OME, 1983).

Rainbow trout
¢.56

:41.30

TEST ELAPSED TI1IME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %

100 0 0 5 8 8 gu
50 0 0 0 1 1 10
25 0 0 ¢ ] 0 0
13 0 0 0 0 0 o

€ 0 4] 0 0 ] C
Control 0 0 ¢ 0 a 0

96 Hour LC50 95 % Contidence Limits
Upper Lower
75.10000 oo, suuoe 5. uioou

.
[



ortality Curve : 0.0 Page 2
culated By : Binomial '

TOXICITY TEST PARAMETEKRS

Sample Number: 03920087 Test Number: 1
TEST ELAPSED TIME
CONC.
% 00:00 24:00 46:60 72:00 96:00
ioo jadi! g.3 5.6 5.t
02 pom Y.8 b 9.y
Cond. S0y Y RV
Temp{(C) 15,0 15,0 15,0 15.0 5.0
50 pH 8.1 $.6
02 ppm 9.7 9.8
Cond. 515 513
Temp(C) 15.0 15.0 15.0 15.0 15.¢C
25 DH 8.0 8.6
02 ppm 9.6 9.7
Cond. 516 513
Temp{(C) 15.0 15.0 15.0 15.0 15.0
13 pH 8.0 8.5
02 ppm 9.6 9.6
Cond. 519 516
Temp(C) 15.0 15.0 15.0 15.0 15.0
6 pH 8.0 8.5
02 ppm 9.5 9.6
Cong. 521 520
Temp(C) 15.0 15.0 15.0 15.0 15.0
Control pH 8.0 8.4
02 ppm 9.5 9.2
Cond. 521 519
Temp(C) 15.0 1%.0 15.0 15.0 15.0

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY




SUAGR, Envircrmsntal Page 1
TOXICITY TEST REPORT
TEST CONDITIONZ
Jample Number: 03920088 Test Number: 1
Company Environment Canada Tire Study (299999949)
, ONT
Zeglion
Control point Scrap Tire A*, {(4§00)
DAR
Grab
B D.VanrDenKiezoom
silecte 02/ U/92
Recelved : 02/717/82
Tested :02/711/92
Time 1545
Type of Bioassay STATIC
(Protocol to determine the acute lethality ot liquia
effluents to fish. OME, 1983).
Test Animal Rainbow trout
Weight{gm) 0.56
Length (mm) $41.20
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 10 10 10 10 100
50 0 10 10 10 10 100
25 0 0 9 9 9 90
i3 0 ¢ 0 0 0 y
£ " 0 0 0 0 0
Control C J 0 i U O
96 Hour LCSU 95 % Conticence Limits
Upper Lower
Ta. 20000 25.00000 13 00000
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Sampie Number: 039200:2¢ Test Mumber i
TEST ELAPSED TI1IME
CONC.,
% 00:00 24:00 48:00 72:00 Y&:0U
100 DH 8.4 8.5
02 popm 9.8 9.2
Cond. 500 449
Temp{C) 15.0 19.¢
58 oH 3.2 8.%
02 pom 3.1 9.6
Cong. 510 500
Temp(C) 5.0 15.0
25 pH .1 3.5 6.5
02 ppm 8.¢ 9.4 9.6
Cond. 514 509 513
Temp(C) 15.0 15.0 15.0 15.0 15.0
13 pH 8.1 8.5
02 ppm 9.6 9.5
Cond. Sle 516
Temp(C) 15.0 15.86 15.0 15.0 15.0
g H 8.0 8.5
02 ppm 9.5 9.6
Cond. 515 518
Temp(C) 15.0 15.0 15.0 15.0 15.0
Control pH §.0 55
0Z ppn 9.4 Y. 3
Cond. 517 514
Temp(C) 15.0 15,0 15.0 14,0 15,0



B.A.RE. Envirvonmental Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920085 lestl Numbey f
Company Environment Canada Tire Study (399¥99y949)
L4
Region
Control peoint Control & - 5 d ewp., {(100)
Lebhoratory BAR
Samplinc Method Grab
campled By D.VanbenKieboom
Date Collected Gz/17792
Beceived 02/17/82
Tested 02/17/92
Time 1405
Type of Bloassay STATIC
{Daphnia magna Acute Lethallify TONICLITY
TEST PROTOCOL OME L1938t
Test Animal D. magna
Weightigm) u.00
Length(mm) 0.00
MORTALITY DATA
TEST ELAPSED—TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %
100 0 0 0 U
100 0 0 0 0
Control 0 0 C U
Control 0 0 0 6
48 Hour LCHO 95 % Cenfidence Limits
Unper
Non-lethal
e e



M Page 2

3 . 3 R0 PN . DTN N L4 L. Taappe -« N
ample Nuwbhers 02320085 'estT Number: 2z

TEST ELAPSED T1ME

% 00:00 24:00 48:00

'Ry 477

1
LUy

=3 1 QT
T Q oro
(=]
e
=3
IS

ong
enp{c) 1.0 2000 19,

Control pH §.2 i3
02 ppom 9.4 9.0
Conc. 200 305
Temp(C) 1¢.0 20,0 19.5
Control pH 8.2 8.4
C2 ppm 9.4 9.0
Cond. 300 202
TempiC) 19.0 20.4 19.9
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B.A.E tal Page
TOXICITY TEST REPCORT
TEST CONDITIONS
Zample Number: 03920086 Test Number: !
Company : Environment Canada Tire sStudy (39999994%)
i
Region
Control point Reet Wire A, (z90)
Laboratory BAR
Sampling Method Grab
Sampled By D.VanDernKieboom
Date Collectec 02711792
Received 02717742
Tezted 02/17/92
Time 1415
Type of Bloasszay : STATIC
(Daphnia magna Acute Lethality TOXiCITY
TE5ST PROTOCOL OME 1988,
Test Animal D. magna
Weight(gm) 0.00
Length({mm) 0.00
MORTALITY DATA
TEST ELAPSED TI1IME TOTAL
CONC. MORTALITY
% Ce:00 24:00 48:00 %
100 0 g ¢ C
50 0 0 0 U
25 0 ¢ U U
13 0 0 [ U
& 0 0 ¢ b
Control 0 0 0 U
48 Hour LCS0 45 % Conricence Limlts
Upper Lower
Non-lethal



SLOPE of Mortalicy Curve - (.U Page 2
LCS0 Calculated By

TOXICITY TEST PARKAMETERS

Sampie Number: U392008% fest Number: K

TEST ELAPSED T 1 ME
CONC.

e
% UGt Z24:00 45:00
ine nH ¢ 8.4
22 pom 5.2 9.2
~ v A £19 )
Cona. 210 Ly
. 3 { L
Pemnll) rta.n 20,00 1905

50 pH 8.4 8.9
02 ppm 9.4 9.2

Cond. 402 400
Temd(C) i9.0 20.0 19.5

25 pH 8.3 8.4
GZ ppm 9.4 9.2

Congd. 350 352
Temp(C) 19.0 20.0 19.%

13 pH g.2 8.4
02 ppm 9.4 9.1

conc. 327 324
Tewp(C) 19.0 z0.¢ 19.5

6 oH 8.2 5.4
02 ppm 9.4 9.1

Cond. 315 316
Tenp(C) 19.0 20.0 1%.5
Control pH 8.2 8.4
02 ppm 9.4 G2

Conc. 300 303
Ternp(C) 1.0 20.0 1§.:
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Page

moom
TES3T

CONDITIONS

Sample Number: 03920087 Test Number: pi
Company Environment Canada Tire Study 399999949,
4
Region
Contral point New Tire A, {3UV)
Laboratory BAR
sampling Mathod Grab
campied By D.VanDenKieboom
ie Gz/17/9¢
el D2/17/92
te 2/17/92
Time 1430
Type of Bloassay STATIC
{(Daphnle magna Acute Lethality TOXICITY
TEST PROTOCOL OME 1938)
Test Animal D. magna
Weight(gm) 0.00
Length(mm) .00
MORTALITY DATA
TEST ELAPSED TI1IME 'OTAL
CONC. MORTALITY
% 00:00 24:00 48:00
160 0 0 0 U
50 0 0 0 U
25 0 0 0 - 0
13 0 0 0 0
3 0 0 0 U
Control 0 6 0 0
48 Hour LC50 95 % Confidence Limits
Upper Lower

Non-1let

—
Qr




SLOPE of Mortality Curve v.0 pPage 2
LC50 Calculated By :
TOXICITY TEST PARAMETERS
Sample Number: 02920087 Test Numder: ‘
TEST ELAPSED TI1ME
CONC.
% B0:00 24:00 46:0¢
100 pH 8.2 2.4
07 ppw 9.4 9.2
Cond. 50 446
Temp(C) 19.0 20,0 19.5
50 pH 8.3 8.5
02 ppm 9.3 Y.2
Congé. 1072 400
Temp(C) 9.0 2000 1Yt
25 pH 8.3 5.4
02 ppm Y.4 Y.2
Conc. 352 352
Temp(C) 9.0 20.0 19.5
13 pH 8.3 8.4
02 ppm 9.3 9.2
Cond. 326 327
Temp(C) 19.0 28,0 19.5
¢ DH 3.3 §.2
0Z ppm 9.4 9.2
Cond. 313 313
Temp (C) 19.0 20.0 19.5
Control . pH 8.2 8.4
02 opm 9.4 9.2
Cond. . 300 301
Temp(C) 19.0 20.0 19.5

TEST CONDUCTED BY

B.A.R. ENVIRONMENTAL




B.A.R. Environmental Page |
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920088 Test Number: ?
Company ¢ Environment Canada Tire study (39999994Y)
7
Region
Control point 1 Scrap Tire A, (400)
Laboratory : BAR
Sampling Method : Grab
Sampled By : D.VanDenKieboom
Date Collected : 02/17/92
Received 1 02/17/92
Tested : 02/17/92
Time 1 1520
Type of Bioassay : STATIC
(Daphnia magna Acute Lethality TOXICITY
TEST PROTOCOL OME 1988)
Test Animal : D. magna
Weight(gm) : 0.00
Length(mm) : 0.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %
100 0 0 0 0
50 0 0 0 0
25 0 0 0 0
13 0 0 0 0
6 0 0 0 0
Control 0 0 0 0
48 Hour LC50 95 % Confidence Limits
Upper Lower

Non-lethal




SLOPE of Mortality Curve G.u Page 2
LCSC Calculated By
TOXICITY TEST PARAMETERS
Sample Number: (3920088 Test Number: 2
TEST ELAPSED TIME
CONC.
% QU:00 24:00 48:00
100 pH 8.4 8.4
02 ppm 9.4 9.2
Congd. 502 473
Temp(C) 19.0 20.0 19.5
50 pH 8.4 8.5
02 ppm 9.4 9.2
Cond. 402 396
Temp(C) 19.0 20.0 19.5
225 pH 8.3 8.4
02 ppm 9.4 9.2
Cond. 350 348
Temp(C) 19.0 20.0 19.5
13 pH 8.3 8.4
02 ppm 9.3 9.2
Cond. 324 325
Temp (C) 19.0 20.0 19.5
6 pH §.3 8.4
02 ppm 9.3 9.2
Cond. 312 312
Temp (C) 19.0 20.0 19.5
Control pH 8.2 8.4
02 ppm 9.4 9.3
Cond. 300 304
Temp(C) 19.0 20.0 19.5
B.A.R. ENVIRONMENTAL
TEST CONDUCTED BY
.3



APPENDIX 2b

Series B (10 day exposure)
® Rainbow trout
® Daphnia magna
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TOXITITY TEZT REPORT
TEST CONTITIONS
. Sample Number: (3920096 Test Number: i
Cémpany Environment Canada Tire Study (J9Y99y32ey)
, ONT
Region
Control point Control B 10 a exp*, (50U)
Laboratory BAR
Sazmpling Method Grab
Sampled By D.VanbenKiebcom
Date Collected De/22/92
Recejved 02/22/92
Tested vi/2z/32
Time 153¢
Type of Bloassay ¢ STATIC
(Protocol to determine the acute lethality of liguid
effluvents to fish. OME, 1983).
Test Animal Rainbow trout
Weight{gm) : 0.60
Length (mm) :43.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:0U 72:00 96:00 %
10 0 0 0 U U U
100 0 0 U U U U
Centrol 0 c ¢ ¢ U v
Control 0 Y 0 ] L U
96 Hour LC50 45 % Confidence Limits
Upper Lower
Non-lethal
L2



SLOPE of Mortality Curve bPage 2
LCS0 Caiculated by
TOXICITY TEST PARAMETERD
Jample Number: 435520046 gzt Number: i
TEST ELAPSED TIME
CONC.
% U0 b T2:00 9600
100 DH 5. 8.2
02 ppm 9. 9.2
Cond . 4 446
Tewp(C) 15. 15,0 14%.0
100 pH 8.3
02 ppm 9 9.5
Cond. 4 447
Tamp(C) 15. 15.0 1is.¢
Contrel pH 7.9 5.5
02 ppm 9.6 9.8
Cond. 528 521
Temp(C) 15.5 15.0 1%.0
Control pH 7.9 8.4
02 ppm 9.6 Y.4
Cond. 52¢ 525
Temp(C) 15.5 15.0 15.0
TEST CONDUCTED BY BAR ENVIRONMENTAL
.3
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JLURL Environmental ‘ Page 1

TCXICITY TEST REPORT

TEST CONDITIONS

Sample Number: 03920097 lest Numper: 1
Company : Environment Canada Tire study (39yyy2994y)
, Ot
Recion
Contrcl point : Reef "ire B*, (600)
Laboratory BAR
Sampling Method ¢ Grab
Sampled By : D.VanDenKieboom
Date Collected : 02722792
Received 1 02/22/92
Tested 2 02/22792
Tine : 1525

Type of Bioassay ¢ STATIC
(Frotocol tc cetermine the dcute iethallty ot liguid
effluents to fish. OME, 1982

Test Animal ¢ KRainbow trout
Weight(gm) ¢ 0.60
Length (mm) 143,00

MORTALITY DATA

TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %

1098 0 0 o 4] 0] U

50 0 0 g 0 0 0

25 0 0 0 0 0 ]

13 ] L ¢ 0 ] 0

€ ¢ 0 ¢ 0 0 ¢

Tontrol 0 ] 0 C ¢ 0

9t Hour LCSO 95 % Confidence Limits

Upper Lower

Non-lethal

[N



SLOPE ¢f Mertality Curve 6.u Page ¢
LCL0 Calculated Ry
TOYICITY TEEST PARAMETERS
Samplse Number: 02220097 Test Number 1
TEST ELAPSED TIME
CONC.
% 0000 24:00 46000 721060 90:0U
100 DH §.5 8.4
0Z pom 10.0 J.b
Cond. 511 522
Temp(C) 15.5 15.06 1b.0 i5.0 1505
S pH ¥ 5.2
2 ppm 9 9.1
Cond. 52 521
Temp{C) 15 150 1%.0 1%.0 1b.t
25 pH 8. 8.3
02 ppm 9.’ 9.1
Cond. 52 528
Temp{C) 15 15.0 15.0 15.06 15.5
13 pH 5. 8.4
02 ppm 5.7 9.7
Cond. 526 521
Temp(C) 15.5 15.¢ 15.¢ 15.0 15.%
6 pH 7. 8.5
02 ppm 9. 9.8
Cond. 52 520
Temp(C) 1% 5.0 5.0 15.0 15.5%
Coentrol ph 7. 8.3
02 ppm 9. 9.5
Cand. 52 522
Temp(C) 15. 15.0 15.0 15.0 15.5
B.A.R. ENVIRONMENTAL
TEST CONDUCTED BY

N
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TOXICITY TEST REPORT
TEST CONDITIONSZ
Sample Number: £2920099 Test Number: 1
Company : Environment Canada Tire Ztudy ({394999949;
' , CHT

Region
Control point Scrap Tire Y», (80U
Laboratory : BAR
Sawmpiling Method : Grab
Sampled Dy : D.VanDenKieboom
Date Collected Ui/22/912

Recelived 2 027227972

Tested :02/22/92
Tine 1 1548
Type of Bioassay : STATIC

(Protocol to determine the acute lethality of liguig
effluents to fish. OME, 1983).

Test Animal : Rainbow trout
Weight{gm) : 0.60
Length{mm) $43.00

MORTALITY DATA

TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %

100 0 1C 10 10 ie 1ot

50 0 10 10 10 10 v

25 ¢ 1 9 10 10 100

13 0 0 ] 2 3 U

6 0 0 0 U ] ¢
Control 0 0 0 0 0 U

9¢ Hour LCS0 9% % Confidence Limits
Upper Lower
15.10000 25.00000 6.00000
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B.A.R. Enviranmental Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03970098 Test Number: i
Company Environment Canada Tire Ztagy (39Y9y4944y4)
, ONT
Region
Control point : New Tire B¥*, (700)
Laboratory : BAR
Sampling Method : Grab
Sampled By : D.vanDenKieboom
Date Collected Uzr22/92
Received 02/22/92
Tested 02/22/92
Time 1540
Type of Bioassay STATIC
(Protocol to determine the acute lethality of liguid
effluents to fish. OME, 198357,
- Test Animal Rainbow trout
Weight(gm) 0.60
Length({mm) :43.00
MORTALITY DATA
TEST ELAPSED 7T1ME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 0 10 10 10 Lou
50 0 0 3 4 4 49
25 0 0 0 0 0 U
i3 0 0 0 0 ! 0
6 0 0 0 0 0 0
Control 0 0 4] 0 0 )

96 Hour LC50

54.60000

95 % Contidence Limits
Upper Lower

106.00000 2500000

™~



TOXICITY TEST PARAMETERS

u.

U

Binomial

Page 2

Sample Number: (3920098 Test Number: H
TEST ELAPSED TI1IME
CONC
% 00:00 24:00 48:00 72:00 96:00
100 pH 8.4 £.5
02 ppm 9. 9.6
Cond. 503 504
Temp (C) 15. 5.6 15.0
50 DH 8.1 8.4
02 ppm 9.6 10.0
Cond. 512 514
Temp(C) 15.5 15.0 1%.0 15.0 15.5
25 DH 8.1 8.4
07 ppm 9.5 9.8
Cond. 520 520
Temp(C) 15.% 15.0 15.0 15.0 15.%
13 DH £.0 8.5
02 ppm 9.5 10.0
Cond. . 523 517
Temp(C) 15.5 15.0 15.0 15.0 15.5
6 DH 8 8.4
02 ppm 9. 9.6
Cond. 52 522
Temp(C) 15 15.0 15.0 15.0 15.5
Control pH 8. 8.5
02 ppm 9. 10.0
Cond. 52 523
Temp(C) 15 15.0 15.0 15.0 15.5

TEST CONDUCTED BY :

B.A.R. ENVIRONMENTAL,

‘R
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B.A.R. Environmentai Page 1

TEST CONDITIONS

Sample Number: 03920096 Test Number: i
Company : Environment Canada Tire Study 349999449)
7
Region
Control point Contrecl B - 10 @ exp., {5003}
Laboratory : BAR
Sampiing Method : Gra
Sampled By D.vanlenKieboom
Date Collected Be/2e/92
Received B2/22/92
Tested : 122792
Tim= ;1420
Type of Bioassay ¢ STATIC
(Daphnia magna Acute Lethality TOXICITY
TEST PRQTQCOQOL OME 1Y848)
Test Animal : D. magna
Weight (gm) : 0.00
Length{mm) : 0.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %
100 ¢ 0 0 y
100 0 0 0 (0
Centrol 0 0 0 U
Control 0 0 0 U
48 Hour LCSO 95 % Confidence Limits
Upper Lower




n.0 Page 2 '
Sample Number: 0292009%¢ TesT Numper: £
TEST ELAPSED T1ME l
CONC. ‘
% SUTD0 24000 480U

IS N e B vl
i
[emgtotn BN N 9
I O QO
N
-~ OO0
4 .
~ - - -

100 oH

07 nam

Cond. kS
Temp (C) 20 2000 20.0
100 pH B4 8.5 '
02 ppm 9.3 8.8
Cond. 430 464
Temp(C) 20.0 20.0 20.0
Control pH 8.5 8.5
G2 ppm 9.0 9.1 '
Cond. 29¢ 303
Temp{C) 20,0 20.0 ZU.U .
Control pH 8.5 &.5 l
02 ppm 9.¢ ¢
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E.R. Environmental Page

ws)

TOXICITY TEST HEPORT
TEST CONDITIONS
Sample Number: 03920047 test Numper: y:
Company ¢ Environment Canada Tire sStudyv  (39Y94999944)
. 14

Region
Control point Reet Tire B, (U0}
Laheoratory : BAR
Sampling Method : Grab
Sampled By : D.VanDenKieboom
Date Collected : 02/22/92

Received  UZ/22/92

Tested D0E/EL/9L
Time : 1420

Type of Bloassay : STATIC
(Daphnia magna Acute Lethality TUXICITY
TE5T PRCTOCOL OME 1988)

Test Animal : D. magna
Weight(gm) : 0.00
Length(mm) : 0.0¢

MORTALITY DATA

TEST ELAPSETD TI1IME TOTAL
CONC. MORTALI'Y
% 00:00 24:00 4z:uQ %

100 0 U U U

100 0 0 0 U
Control ¢ 0 U )
Control 0 0 0 &

48 Hour LC50 95 % Confidence Limits
Upper Lower




tity Curve o 4.0 Page 2

TOXICITY TEST PARAMETERS

Sample Number: 03920097 Test Number 2
TEST ELAPSED TI1ME
CONC.
% 00:00 24:00 48:00
100 pH 2.5 8.6
¢2 ppm 9.3 9.0
Cond. 496 501
Temp{C) 26,0 26,0 20.0
100 pH 8.5 g.¢
02 ppm 9.3 9.u
Cond. 496 502
Temp(C) 20.0 20.0 20.0
Control pH 8.5 8.5
02 ppm 9.0 9.0
Cond. 299 304
Tenp (C) 20.0 20.0 20.0
Control pH 8.5 8.5
02 ppm 9.0 9.0
Cond. 299 302
Temp(C) 20.0 20.0 20.0

B.A.R. ENVIRONMENTAL

8



- -‘ -
) g )

B.A K. Environmental Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920099 Test Number: 2
Company Environment Canada Tire Study (398994449)
4
Reaicn
Control point fcrap Tire B, (tUU)
Laboratory BAR
Sarpling Method Grab
Sampled By D.vanDenKieboom
Date Collected Gr/ee/92
Recelved 02/22/52
Tested 02742792
Time 1430
Type of Bioassay STATIC
(Daphnia magna Acute Lethality TOXICITY
TEST PRGTOCOL OME 1988)
Test Animal D. magna
Weight(gm) 0.00
Length{mm) 0.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %
100 0 0 0 y
160 0 0 0 U
Control e G 0 U
Control Q 0 U U
48 Hour LCS590 95 % Contidence Limits
Upper Lower
Nor-lethal



Mortality Curve @ (.0 Page 2
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TOXITITY TEGRT PARAMETERE

Sample Number: (23920094 Test Numpey: 2
TEST ELAPSED T1ME l
CONC
% 0U:00 24:00 48:00
106 oH £.5 6.9 1
02 ppm 9.3 9.0 I
Cond, 4G4 465
Temp(C) 20,0 0000 2000 .
100 DY £.5 8.5 .
02 ppm 9.2 9.0
Cend. 464 465 n
TermpiC) 20000 20,0 2000
Control pH 8.5 8.5 ;
02 ppm 9.0 0 .
Cond 249 301
Temp(C) 2000 0.0 z0.0 ,
Control pH 8.5 8.5 l‘
02 ppm 9.0 9.0
Cond. 298 302
Temp(C) 20.0 20.0 20.0 .
tesT conpucted 2y : B.AR., B NVIRONMENTALIL .
.3 Il
i
|




E.A.R. Envirenmental Page
TOXICITY TEST EEPORY
TEST CONDITIONS
Sample Number: 0392009¢% lest Numper: Z
Company Environment Canada Tire Study (399¥99449)
7
Region
Control point New Tire E, {700}
Laboratory BAR
Sampling Method Grab
Sampled By D.VanDenKieboom
- Date Collected 02/22/92
Received 02/22/92
Tested 02/22/92
Time 1425
Type ot Bioassay STATIC
(Daphnia magna Acute Lethality Toxiclyy
TEST PROTOCOL OME 1983)
Test Animal D. magna
Welight(gm) 0.00
Length(mm) 0.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %
100 0 0 0 0
100 0 0 0 0
Control 0 0 0 0
Control G 0 0 0

48 Hour LC50

Non-le:

t

<

95 % Conf:idence L:i
s Unper Lower

[N
3

mits




ZLOPE of Mortality Curve @ 0.0 Page 2
LC50 Calculated By :

TOXICITY TEST PARAMETEKRS

Zample Number: 03920098 Test RNumper: Z

TEST ELAPSED
CONC.
% DU:U0 24:00 45:00
1an oH 5.4 gLk
D7 oom 9.2 g.4
coné. 491 484
Temp(C) 20.0 20.0 20.0
100 pH 8.4 8.k
02 ppm 4.3 8.4
Cond. 491 487
Tenmp(C) 20,0 zZu.u o 2000
Control pH 8.5 8.5
02 ppm 9.0 5.0
Cond. 299 302
Temp(C) 20.0 20.0 20.0
Control pH 8.5 8.5
02 ppm 9.0 8.0
Cond. 299 303
Temp(C) 20,0 20.0 20.0

TEST CONDUCTED BY

T1ME

B.A.R. ENVIRONMENTAL

-y =




APPENDIX 2¢

Series C (20 day exposure)
® Rainbow trout
® Daphnia magna
o Fathead minnow



BLAE. Environmental Page
TOXICITY TEST REPOR1T
TESD CONDITIONS
Sample Number: 03920121 Test Numper: i
Company Environment Canada Tire Stucy (399Y9v949;
, ONT
Region
Control point Control © 20 ¢ exp®, (200)
Laboratory BAR
Jampling Method Grab
Sampled By J. Reid
Date Collected 03/0¢3/92
Received 03703792
Tested G3/02/92
Time 1215
Type of Bioassay STATIC
(Protocol to determine the acute lethality ot liguic
effluents to fish. OME, 19831.
Test Animal Rainbow trout
Weight{gm) 6.75
Length{mn) 145.70
MORTALITY DATA
TEST ELAPSED T1ME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
180 0 G U 0 U i
100 0 0 0 0 U N
Control 0 0 0 0 G U
Centro 0 0 0 g c g
96 Hour LC50 95 % Confidence Limits
Upper Lower
Non-lethal



£ Mortality Curve @ 0.0 Page 2
) Calculated By

AV T MMy Lo T AT R ML O
LUALLLT TB5T PAKAMETERS

Sample Number: 03920121 Test Numper: i
TEST ELAPSED TIME

CONC.

% 00:00 24:00 48:00 T2:00 906:0¢

100 oH %.4 8.3
02 ppm 100z 4.8

Cond. 411 4§71

Temp{C; 19,0 ib.¢  1bh.0 15.U  15.v

106 pH 8.4 %.3
0?2 ppm 10.2 .Y

Conc. 412 424

Temp(C) 15.0 15.0 15.0 1b5.0 15.0

Control pH 8.0 3.5
C: ppm 9.4 1ot

Cond. 526 523

Termp(C) 15.0 15.0 15.0 15.0 15.¢

Control pH 8.0 g.4
02 ppm 9.4 9.8

Cond. 528 529

Temp(C) 15.0 15.0 15.0 15.0 15.0

.. . B.A.R. ENVIRONMENTAL




ELAVR. Environmental Page

TOXICITY TEST REPORY

TEST CONDITIONS

Jawple Number: 03920122 l'est Numper: 1
Company : Environment Canada Tire Study (23499499y2y)
, ONT
Region
Control point Reet Tire C*, (1000)
Laboratory : BAR
Sampling Method Grab
Sampled By : J. Reid
Date Collected : U3/03/92
Received : 03/03/92
Tested : 03/03/92
Time : 1225

Type of Bioassay : STATIC

(Protocol to determine the acute lethaiity of liguic
eftluents to fish. OME, 1983}

Test Animal : Rainbow trout

Weight(gm) ¢ 0.75

Length(mm) 145,770

MORTALITY DATA

TEST . ELAPSED T1ME TO'1'AL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %

100 0 0 0 ¢ ¢ ¢
50 C 0 0 0 0 ¢
25 0 0 0 0 0 ¢
13 0 0 0 0 0 0

6 0 ] 0 0 0 0
Control 0 0 ] 0 0 {

96 Hour LCSC 95 % Conticence Limits
Upper Lower
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B.A.R. Environmental Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920124 Test Number: 1
company : Environment Canada Tire Study (399999949)
, ONT
Region
Control point Scrap Tire C*, (120y)
Laboratory BAR
Sampling Method Grab
Sampled By : J. Reid
Date Collectec 03703/92
Recelved 03/03/92
Tested 03/03/92
Time 1415
Type of Bioassay STAT1C
(Protocol to determine the acute lethality ot liquig
effluents to fish. OME, 1983).
Test Animal : Rainbow trout
Weight(gm) : 0.75
Length (mm) 145.70
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 10 10 10 10 1uu
50 0 10 10 10 10 1uU
25 0 3 10 10 10 10v
13 0 0 0 0 1 lu
6 G 0 0 0 0 ]
Control 0 ¢ 0 G 0 U
96 Hour LC50 95 % Contidence Limits
Upper Lower
16.80000 25.00000 13.00000

[N



SLOPE of Mortality Curve : 0.0 Page 2
LCS0 Calculated By : Binomial
TCXICITY TEST PARAMETERS
Sample Number: 03920124 Tezt Numper: i
TEST ELAPSED T1ME
CONC.
% 00:00 24:00 48:00 72:00 96:00
100 pH 8.2 8.2
02 ppni 9.3 9.4
Cond. 471 477
Temp(C) 15.5 15.0
50 pH 8.1 8.3
02 ppm 9.6 9.9
Cond. 502 497
Temp(C) 15.5 15.0
25 DH 8.0 8.
02 ppm 9.5 9.
Cond. 517 5
Temp (C) 15.5 15.0 1%,
13 pH 8.0 8.4
02 ppm 9.4 y.7
Cond. 526 512
Tenp(C) 15.5 15.0 15. 15.0 15.0
6 pH 7.9 8.4
02 ppm 9.4 9.7
Cond. 530 515
Temp(C) 15.5 15.0 15, 5.0 1%.0
Control pH 8.0 8.3
: 02 ppm 9.5 9.6
Cond. . 537 525
Temp{Ci 15.5 15.0 15. 15.0 15.0

TEST CONDUCTED BY :

B.A.R. ENVIRONMENTAL




B.&.R. Environmental Page 1
TOXICITY TESYT REPORT
TEST CONDITIONS
Sample Number: 03920123 Test Number: 1
Company : Envircnment Canada Tire study (399499949)
, ONT
egion
Control point : New Tire C*, (1100)
Laboratory : BAR
Sampling Method : Grab
Sampled By : J. Reid
Date Collected : 03/03/92
Received 03/03/92
Tested 03/03/92
Time 1320
Type of Bioassay ¢ STATIC
{Protocol to determine the acute lethality of ligula
effluents to fish. OME, L1983).
Test Animal : Rainbow trout
Weight(gm) : 0.75
Length (mm) $45.70
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 3 10 10 10 100
50 0 0 1 3 3 30
25 0 0 0 1 ] 10
i3 0 0 0 0 0 0
6 c 0 0 0 c 0
Control 0 0 0 0 0 0
96 Hour LCS0 95 % Contidence Limits
Upper Lower
52.10000 10.60000 38.79000

[N



SLOPE of Mortality Curve 5.4 Page 2
LCS0 Calculated By ¢ Problt
TCXICITY TEST PARAMETERS
Sample Number: 03920123 Test Number: 1
TEST ELAPSED T1ME
CONC.
% G0:00 24:00 4£:00 72:00 96:0U
100 pH 8.3 8.2
02 ppm 10. 9.2
Cend. 444 450
Temp(C) 5.0 15,0 15.¢0
50 pH 8.1 8.4
02 ppm 9.8 9.8
Conc. 482 491
Temp(C) 15.0 15.0 15.0 15.0 15.0
25 pH 8. 8.2
02 ppm 9. 9.1
Cond, 50 511
Temp(C) 15. 15.¢ 15.0 15.0 15.0
13 pH ' 8.0 8.3
02 ppm 9.5 9.4
Cond. 513 521
Temp(C) 15.0 15.0 15.0 15.0 15.0
6 pH 8. 8.2
02 ppm 9. 9.4
Cond. 51 5217
Temp(C) 15 15.0 15.0 1%.0 15.0
Control pH 8 8.3
02 ppm 9. 9.6
Cond. 527 533
Temp(C) 15.0 15.0 15.0 15.0 1%.0

TEST CONDUCTED BY :

B.A.R. ENVIRONMENTAL




B.A.R. Envircamental Page 1

TOXICITY TEST REPORT

TEST CONDITIONS

Sample Number: 03920121 Test Number: 2
Company : Environment Canada Tire Study (399999949}
4
Reglion
Control point : Control C - 20 4 exp., (900)
Laboratory : BAR
Sampling Method : Grab
Sampled By : J. Reid
Date Collected 2 03/03/92
Recelived : 03/703/92
Tested : 03/03/92
Time : 1200

Type of Bioassay ¢ STATIC
(Daphnia magna Acute Lethality TOXICLTY
TEST PROTOCOL OME 1988)

Test Animal : D. magna
Weight(gm) : 0.00
Length{mm) : 0.00

MORTALITY DATA

TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %
100 ] 0 0 0
100 0 0 0 U
Control 0 0 0 0
Control ] 0 ¢ U
48 Hour LC50 95 % Confidence Limits
Upper Lower
Non-lethal




SLOPE of Mortality Curve : 0.0 Page 2
LC50 Calculated By :

TOGXICITY TEST PARAMETERS

Sample Number: 02920121 Test Number: 2
TEST ELAPSED T1ME
CONC.
% 00:00 24:00 48:00
100 pH §.4 8.5
02 ppm §.9 9.2
Cond. 401 404
Temp(C) 20.0 20.0 20.v
100 pH 8.4 8.5
02 ppm 9.4 9.2
Cond. 401 406
Temp(C) 20.0 20.0 20.0
Control pH 8.2 8.4
02 ppm 9.4 9.1
Cond. 300 300
Temp(C) 20.0 20.0 20.0
Control pH 8.2 8.3
02 ppm 9.4 9.2
Cond. 300 301
Temp(C) 20.0 20.0 20.0

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY :




B.A.R. Environments: Page
TOXICITY TEZT REPORT
TEST CONDITIONS
Sample Number: 03920122 rest Numbey: 3
Company ; Environment Canada Tire Study (J9999¥349Y]
. /
Region
Controel point : Ree: Tlre C, {100CC;
Labcratory : BAR
Sampling Method : Crab
Zampied By : J. Reid
.Date Collected : 03703792
Received : 03783792
Tested TRV,
Time 1205
Type of Bioassay STATIC
{Daphnla magna Acute Lethality TOXiICITY
TEET PROTOCOL OME 1988)
Test Arnimal ¢ D. magna
Waight(gm) : 0.00
Length(mm) : 0.00
MORTALITY DATA
TEST ELAPSED T1ME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %
100 0 0 { u
5 0 0 U U
25 0 0 ¢ 4
i3 ¢ 0 0 U
6 0 a 0 U
- Control 0 0 0 U
48 Hour LCED 35 % Confidence Limits
Upper Lower
Non-lethal
-



Do a §

Page 2

Sample Mumoer: (39201212 fest Number 2
TEST ELAPSED TI1IME
CONC.
% L0 24:00 48:00
100 nH $.5 3.6
G2 pom 5.6 9.2
Cond. 475 441
Temp ()] 20,00 2000 0.0
3 pH 6.4 5.5
02 opm 9.7 9.¥
Cond. 389 397
Tewp(C) 0.8 20,8 0.4
25 pH §.4 3.4
G2 ppm 9.7 gL
Ccnd. 339 347
Tenp(C) 2000 206.06 20.¢
13 oH 8.3 8.4
02 pom 9.0 9.2
Cond. 320 325
Temp(C) 20,0 20.¢0 20.0
& pH 8.3 8.4
02 ppm 9.6 9.2
Cond. 312 212
Temp(C) 0.0 20.¢ 20.0
Contrel pH 8.2 8.4
02 pom 9.4 9.2
Cond. 300 304
Temp () 2000 20,0 0.0
TEST CONDUCTED By B.A.R. ENVIRONMENTAL



My 1N TRy g YRt
TOXICITY TEST REPORY

Page 1

TEZT CONDITIONS

Sample Number: 03920174 fest Kumbey: N
Company : Environment Canada Tire study  (29y¥yy¥sdy)
X 14
Reglon
Control point » Lcrap Vire O, tL:u0u)
Lrocratory BAR
campling Method Crab
Sampled oy J. Reic
Date Collected G2/703/92
Received 03783792
Tesgted : 02s02/097
Time ¢ 1340
Type of Bioassay : STATIC
(Daphnia magna Acute Lethality TOXICITY
TEST PROTOCCL OME 198%)
Test Animal : D. magna
Weight{gm) ¢ 0.00
Length{mm) : 0.00

MORTALITY DATA

TEST ELAPSED TIME TOTAL
CONC. MORTALITY

% 00:00 24:00 48:00 %

—
o
L
Lens
o=
<
<

N H
o=
< o

25 0 0 4]
13 2 0 0 U
6 0 0 0 U
Control o 0 ¢ U

o
Ko

el

m on
4

v

a

s O
40

<

Non-lethal




Curve (.0 Page £

fample Number: 0292012¢ Test Number: z
TEST ELAPSETD TIME
CONC.
% 00:00 24:00 48:00
RHY pH 8.3 5.4
C2 ppm §.4 .U
Cond. 455 455
Temp(C) 20,0 20.0 20.¢C
50 pH £.2 v.4
02 pom 9.6 4.0
Conc. 375 378
Temp(C) 20.0 20.0 20.0
25 pH 8.3 .4
02 ppm 9.6 g1
Cond. 231 331
Temp(C) 20,0 2u.0 20.0
13 pH 8.4 5.4
02 ppm 9.6 .
Cond. 313 320
Temp(C) 20.0 20.0 20.0
6 pH 8.4 8.4
02 ppm 9.7 9.1
Cond. 306 313
Terp(C) 20.6 20.0 20.0
Control pH 8.2 8.4
02 ppm 9.4 9.2
Cond. 300 298
Temp(C) 20,0 20.0 Z0.0

TEST CONDUCTED BY B'A'R‘ ENVIRONMENTAL




Test Animal
Weight(gm)
Length{mm)

MORTALITY DATA

TEST
CONC.

B.&.K. Environmental Page
TOXICITY TELSY KERORY
TEST CONDITIONS
Sample Number: 03920123 Tezt Number: A
Company Environment Canada Tire stud {292999949)
i 4

Reglion
Control point New Tire C, {1100}
Labcratorsy BAR
Sampling Method Grab
Sampled Dy J. Reid
Date Collected G3/02/92

Received v3/03/92

Tzsted 03/02/92
Time 1335
Type of Bioassay STATIC

{Daphniz magna Acute Lethality T0XI1CITY
TEST PROTOCOL OME 1988)

D. magna
0.00
0.00

TIME TOTAL

MORTALITY

ELAPSED

% 00:00 24:00 48:00 %
100 0 0 0 0
50 0 0 0 0
25 0 0 0 0
13 ¢ 0 0 C
G 0 0 0 U
Contrel 0 0 0 0

§ Hour
Non-let

hal




SLOPE of Mortality Curve 9.0 Page 2
LC5G Calculated By
TOXICITY TEST PARAMETERS
fample Number: 03920123 Test Number: z
TEST ELAPSED T1ME
CONC.
% 06:00 24:006 48:00
100 pH 8.3 8.5
02 ppm 9.t g.u
Cond. 420 431
Temp{l) 0.0 2000 w0.U
50 pH 8.3 %4
02 ppm 9.6 9.1
Cond. 359 366
Temp(C) 20,0 2¢6.06 20.0
25 DA 8.3 8.4
02 ppm 9.7 .1
Cond. 326 331
Temp(C) 20.0 20.0 20.0
13 DH 8.2 g.4
02 ppm 9.6 9.1
Cond. 312 316
Temp(C) 20.0 20.0 20.0
£ ‘pH g.3 8.4
02 ppm 9.6 4.1
Cond. 320 308
Temp(C) 20.0  20.0 20.0
Control pH 8.2 8.4
02 ppm 9.4 9.2
ond . 300 3U3
Temp (C) 0.0 20.0 z0.0

B.A.R. ENVIRONMENTAL




B.AR. Environmental Page 1

TEST CONDITIONS

Sample Number: 03920121 ‘'est Number: 3
Company ¢ Environment Canada Tire Study (399999949)
7
Region
Control point : Control C -~ 20 d exp., (900)
Laboratory : BAR
Sampling Method : Grab
Sampled By t J. Reid
Date Collected : 03/03/92
Received : 03/03/9¢
Tested : 03/03/92
Time : 1545
Test Animal : Fathead Minnow
Weight (gm) : 0.31
Length(mm) $33.80

MORTALITY DATA

TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 0 0 ] 0 0
Control 0 0 0 0 0 ]

9% % Contidence Limits
Upper Lower

Non-lethal




OPE c¢i Mortality Curve : 0.0 Page 2
50 Calculated By :

Sample Number: 03920121 Test Number: 3
TEST ELAPSED T 1 ME
CONC. '
% QU:00 24:00 45:00 7Z2:00 Yb:UU
100 pH 8.4 8.5
02 ppm 9.9 9.0
Cond. 401 403
Temp(C) 20.0 20,0 20,0 20.0 20.0
Control pH 8.2 8.2
' 02 ppm 9.4 8.0
Congd. 500 492
Temp(C) 20.0 20.0 20.0 20.0 20.0

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY :




E.A.B, Environmental Page 1
TOXICITY TEST EEFORT
TEST CONDITIQNE
Sample Number: 03920172 i'est Number: 3
Company : Environment Canada Tire Study (3999999y4y)
i

Region
Contrel point : Reef Tire C, (1000)
Laboratory : BAR
Sampling Method : Grab
Sampled By : J. Reid
Date Collected : 03/02/92
- Received : 03/03/92

Tested : 03/03/92
Time : 1545
Test Animal : Fathead Minnow
Weight(gm) : 0.31
Length{mm) $33.8¢0
MORTALITY DATA
TEST ELAPSED TI1IME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %

100 0 0 0 0 0 U
Control 0 0 0 u 0 U
95 % Confidence Limits
Upper Lower
Non-lethal
L2



ZLOPE of Mortai:ity Curve u.u
LC50 Calculated By :
TOXICITY TEST PARAMETERS
Sample Number: 0392012% Test Number:
TEST ELAPSED TIME
CONC.
% 00:00 24:00 48:06 72:00 96:00
100 pH 8.5 8.4
02 pom 9.6 1.5
Cond. 478 493
Temp(C) 20.0 20.0 20.0 20.0 20.0
Control pH 8.2 8.2
02 ppm 9.4 8.0
Cond. 500 492
Temp(C) 20.0 20,06 20.0 20.0 z0.Uu

TEST CONDUCTED BY

B.A.R. ENVIRONMENTAL




B.A.R. Environmental Page

TOXICITY TEST REPORT

TEST CONDITIONS

Sample Number: 03920124 Tagt Number: 3
Company : Environment Canada Tire Study (3999949949)
i
Region
Control point : Scrap Tire C, (1200)
Laboratory : BAR
Sampling Method ¢ Grab
Sampied By i J. Reid
Date Collected : 03/03/92
' Received : 03703792
Tested : U3/03/92
Time : 1545
Test Animal : Fathead Minnow
Weight(gm) : 0.31
Length (mm) $33.80

MORTALITY DATA

TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 0 0 0 0 v
Control 0 0 0 0 0 0

95 % Contidence Limits
Upper Lower

Non-lethal




SLOPE of Mortality Curve 0.t Page 2
LC50 Calculated By :
TOXICITY TEST PARAMETERS
Sample Number: 03920124 lest Numper: 3
TEST ELAPSED TIME
CONC.
% 00:00 24:00 48:00 72:00 Y6:00
100 pH 8.3 8.5
02 ppm 9.4 8.9
Cond. 455 451
Temp(C) 20,0 20.0 20.0 20.0 20.U
Control pH 8.2 8.2
: 02 ppm 9.4 8.0
Cond. 500 492
Temp(C) 20.0 20.0 20.0 20.0 20.0
B.A.R. ENVIRONMENTAL
TEST CONDUCTED BY :
.3



B.A.R. Environmental _ Page 1

TOXICITY TEST REPORT

TEST CONDITIONS

Sample Number: 03920123 'est Number: 3
Company : Environment Canada Tire Stucdy ({39v499994Y)
?
Region
Control point : New Tire C, (1100)
Laboratory : BAR
Sampling Method : Grab
Sampled By : J. Reid
Date Collected : 03/03/92
Received : 03/03/92
Tested : 03703792
Time : 1545
Test Animal : Fathead Minnow
Weight (gm) : 0.31
Length(mm) $33.80

MORTALITY DATA

TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 ] 0 0 0 0
Control 0 0 0 0 0 ]

95 % Contidence Limits
Upper Lower

Non-lethal




SLOPE of Morctality Curve 0.¢ Page 2
LC50 Calculated By
TOXICITY TEST PARAMETERS
Sample Number: 03920123 Test Number: 3
TEST ELAPSED TIME
CONC.
% 00:00 24:00 48:00 72:00 96:00
100 H 8.3 .5
02 ppm 9.6 ¥.0
Cond. 420 411
Temp(C) 20,0 20.0 20.0 20.0 20.U
Control pH 8.2 8.2
02 ppm 9.4 ¥.U
Cond. 500 49/
Temp (C) 2000 20.0 20.U0 20.0 20.U
- B.A.R. ENVIRONMENTAL
TESY CONDUCTED BY
.3




APPENDIX 2d

Series D (40 day exposure)
® Rainbow trout
® Daphnia magna
® Fathead minnow



E.AR. Environmental Page 1
TOXICITY TEST REPORT

TEST CONDITIONS

Sample Number: 03920157 Test Number: 1

Company
Region

Control point

Environment Canada Tire Study

, ONT

Control D 40 @ exp*, (1300)

(399999949)

Laboratory BAR
Samgliing Method Grab
Sampled By K. Holtze
Date Collected U3/23/9%
Received 03/23/792
Tested 03/23/92
Time 1450
Type of Bioassay STATIC
(Protocol to determine the acute lethality ot liguid
effluents to fish. OME, 1983).
Test Animal ¢ Rainbow trout
Weight(gm) : 0.63
Length (mw) 140.20
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 0 0 0 0 0
100 0 0 0 0 0 0
Control 0 0 ¢ it 0 0
Control 0 U 0 0 0 0
96 Hour LC50 95 % Contidence Limits
Upper Lower

Non-lethal

(N



SLOPE of Mortality Curve 0.0 Page 2
LC50 Calculated By :
TCXICITY TEST PARAMETERS
Sample Number: 03420157 Test Numper: i
TEST ELAPSED T1ME
CONC.
% O:00 24:00 45:00 72:00 Y600
100 DH 8.5 8.4
02 ppm 10.0 10.0
Cond. 368 378
Temp(C) 15.0 15.0 15.0 15.0 15.0
100 pH 8.5 8.4
02 ppm 10.1 9.9
Cond. 369 381
Temp(C) 15.0 15.0 15,0 15.0 15.0
Control pH 7.8 8.4
02 ppm 8.1 9.4
Cond. 528 521
Temp(C) 15.0 15.0 15.0 15.0 15.0
Control pH 7.8 8.5
02 ppm 8.5 10.0
Cond. 522 507
Temp(C) 15.0 15.0 15.0 15.¢0 15.0
.3



P.A.R. Environmental Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920158 lest Number: - 1
Company : Environment Canada Tire Study (399499949)
, ONT
Region
Control point : Reet Tire D*, (1400)
Laboratory : BAR
Sampling Method : Grab
Sampled By : K. Holtze
-Date Tollected 893/23/792
Recelived 03/23/92
Tested 03/23/92
Time 1455
Type of Binassay : 5TATIC
{Protocol to determine the acute lethality of liquid
effluents to fish. OME, 1983).
Test Animal : Rainbow trout
Weight(gm) 0.63
Length (mm) :40.20
MORTALITY DATA
TEST ELAPSETD TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 % .
100 0 0 0 0 0 v
50 0 0 0 0 0 U
25 0 0 0 0 0 0
3 0 0 0 0 0 0
6 0 0 0 0 0 U
Contro!l 0 0 ¢ 0 0 0
96 Hour LC50 95 % Confidgence Limits
Upper Lower
Non-lethal
2



SLOPE of Mortality Curve : 0.0 Page 2
LC50 Calculated By :

TOXICITY TEST PARAMETERS

Sample Number: 03920158 Test Number: 1
TEST ELAPSETD TIME
CONC.
% 00:00 24:00 48:00 72:00 96:00
100 pH 8.5 8.3
02 ppm 10.1 9.1
Congd. 489 504
Temp(C) 15.0 15.0 15.0 15.0 15.0
0Z ppm 9.5 10.u
Cond. 505 501
Temp(C) 15.0 15.0 15.0 1.0 15.U
25 pH 8.0 g.5
02 ppm 9.3 10.1
Cond. 513 510
Temp(C) 15.0 15.0 15.0 15.0 15.0
13 DH 7.9 8.2
02 ppm 9.0 6.6
Cond. 517 514
Temp(C) 15.0 15.0 15.0 15.0 15.0
6 pH 7.9 8.4
02 ppm 9.0 9.5
Cond. 519 515
Temp(C) 15.0 15.0 15.0 15.0 15.0
Control pH 7.8 8.4
02 ppm 8.9 9.6
Cond. 530 515
Temp(C) 15.0 15.0 15.0 15.0 15.0

tesT conpucTed BY : B.ALR. ENVIRONMENTAL

(B9



B.A.R. Environmental Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920160 Test Number: 1
Company : Environment Canada Tire Study (394999944)
, ONT
Region
Control point scrap Tire D*, (1600)
Labcratory BAR
Jampiing Method Grab
Sampled By K. Holtze
Date Collected 03/23/92
Received 03/23/92
Tested 03/23/92
Time 1507
Type of Bioassay STATIC
(Protocol to determine the acute lethality of liquid
etfluentes to fish. OME, 1983).
Test Animal ¢ Rainbow trout
Weight(gm) 0.63
Length(mm) :40.20
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 10 10 10 10 100
50 0 10 10 10 10 1uu
25 0 4 10 10 10 100
13 0 0 2 b b by
£ 0 0 0 U 0 U
Control 0 0 0 ¢ 0 u
96 Hour LC50 95 % Confidence Limits
Upper Lower
11.80000 25.00000 6.00000
L2



SLOPE of Mortality Curve @ 0.0 Page 2
LC50 Calculated By : Binomial

TOX1CITY TEST PARAMETERS

Sample Number: 03920160 Test Numpey: 1
TEST ELAPSED T1ME
CONC.
% 00:00 24:00 48:00 72:00 96:00
1060 pH 8.4 8.2
C2 ppm 10.2 .8
Cond. 398 422
Temp(C) 15.0 15.0 15.90
50 pH 8.1 8.3
02 ppm 9.7 §.6
Cond. 462 485
Temp(C) 15.0 15.0 15.0
25 pH 8.0 8.4
02 ppm 9.5 9.6
Cond. 494 449
Temp(C) 15.0 15.0 15.0
13 pH 7.9 8.5 8.6
02 ppm 9.4 16.1 10.1
Cond. ' 511 501 497
Temp(C) 15.0 15.0 15.0 15.0 15.v0
6 pH 7.9 8.5
02 ppm 9.3 9.8
Cond. 521 506
Temp(C) 15.0 15.0 15.0 15.0 15%.u
Control pH 7.8 8.5
02 ppm 9.2 0.0
Cond. 532 512
Temp(C) 15.0 15.0 15.0 15.0 1%.0

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY




5. AR, Environmental Page 1

TOXICITY TEST REPORT

TEST CONDITIONS

Sample Number: 03920159 Test Number: 1
Company : Environment Canada Tire Study (399999949)
, ONT
Region
Control point : New Tire D¥, (1500)
Laboratory ¢ BAR
Sampling Method : Grab
Sampled By : K. Holtze
Date Collected ;03723792
Received 2 03/23/92
Tested : 03/23/92
Time : 1502

Type of Bioassay : STATIC
{Protocol to determine the acute lethality ot liguid
etfluents to fish. OME, 1983).

Test Animal : Rainbow trout
Weight(gm) : 0.63
Length(mm) $40.20

MORTALITY DATA

TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %

100 0 ¢ 7 8 8 8o

50 0 0 0 ] 0 0

25 0 0 0 0 0 0]

13 0 0 0 0 0 4]

6 0 0 0 0 0 ]

Control 0 0] 0 ] 0 0

96 Hour LC50 95 % Confidence Limits
Upper Lower
80.46000 U.uouoo U.u0oou

Confidence limits > 50




ZLOPE of Mortality Curve : 0.0 Page 2
LC50 Calculated By : Binomial
TOXICITY TEST PARAMETERS
Sample Number: 03920159 Test Number: 1
TEST ELAPSED TIME
CONC.
% 00:00 24:00 46:00 72:00 96:00
100 pH 8.2 8.4 $.4
02 ppm 9.6 4.5 Y.8
Cond. 442 456 44y
Temp(C) 15,6 15.0 15.0 5.0 15.0
50 pH 8.0 8.5
02 ppm 9.5 10.0
Cond. 483 479
Temp(C) 15.0 15.0 15.¢ 15.0 15.0
25 pH 7.9 8.5
02 ppm 9.5 10.0
Cond. 502 494
Temp(C) 15.0 15.0 15.0 15.0 1%.0
13 pH 7.9 3.4
02 ppm 9.4 9.7
Cond. 511 505
Temp(C) 15.0 15.0 15.0 15.0 15.0
6 pH 7.8 8.5
02 ppm 9.4 9.7
Cond. 514 513
Temp(C) 15.0 15.0 15.0 15.0 15.0
Control pH 7.8 8.5
02 ppm 9.3 9.9
Cond. 522 521
Temp(C) 15.0 15.0 15.0 15.0 15.0

TEST CONDUCTED BY :

B.A.R. ENVIRONMENTAL

()



.A.R. Bnviroanmental Page |
TOXICITY TES! REPORT
TEST CONDITIOQNS
Sample Number: 03920157 Test Number !
Company Environment Canada Tire Study (2399999949
7
Regicn
Control point Control D - 40 ¢ ewp., {(1300)
Laboratory BAR
Sampling Method Grab
Sampled By {. Holtze
Date Colleacted 03723792
Received 03/723/9
Tested 03/24/92
Time 1120
Type of Bioassay STATIC :
(Daphnia magna Acute Lethality Toxiciyy
TEST PROTUCCOL OME 198%)
Test Animal D. magna
Weight{gm) 0.00
Length(mm) U.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %
100 0 0 0 U
100 0 0 0 U
Control ¢ 0 0 0
Control 0 0 0 ¢
48 Hour LCS5C 95 % Contidence Limits
Upper Lowsy
Non-lethal




SLOPE of Mortality Curve 0.0 Page 2
LC50 Calculated By :
TOXICITY TEET DARAMETERS
Sample Number: 03920157 Test Number 2
TEST ELAPSED T1ME
CONC
% U0:00 24:00 48:00
100 DH 5.5 5.6
02 ppm 9.6 8.9
Cona. 362 2713
Temp (<] B0 ZuLu Zulg
100 pH 3.5 g.6
0Z ppm 9.6 8.9
Cond. 362 370
Temp(C) 20.0 20.0 20.0
Contrcl pH 8.5 8.5
02 ppm 9.3 9.0
Cond. 200 298
Tewp (C) 20.0 20.0 20.0
Control pH 8.5 8.5
02 ppm 2.3 8.9
Cond. 300 298
Tempi{C) 20.0 2¢.0 20.0
reer comoverzo oy . B-AR. ENVIRONMENTAL
.3



E.A.R. Envirenmental Page
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 02020158 fest Number: P
Company Environment Canada Tire Study (299999949)
i
Region
Zontrel point Regf Tire I, (1400)
Laberatory BAR
Sa np‘lng Methoa 3rab
S np e¢ By in. Holtze
ate Collected Us/e2374%¢
Recelved 03/23/9%
Tested G3/04/92
Tine 1130
Type of Bioassay STATLIC
{Daphnia magna Acutc Lethality TOX1C17TY
TEST PROTOCOL OME 1988}
Test Animal D. magna
eightigm) $.00
L thimm) 0.00
MORTALITY DATA
TEST ELAPSED TI1IME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %
100 0 0 0 U
100 0 0 C U
Control 0 0 0 U
Control 0 0 0 u

40

Hour LCSC

Non-lethal




SLCPE of Mertality Curve @ (.0 bPage 2
LCSC Caleulated By
TOGXICITY TEST PARAMETERS
Sample Number: 03320158 Test Numper: 2
TEST ELAPSED T1ME
CONC.
% 00:00 24:00 48:00
100 pH 8.5 8.6
02 ppm 2.5 9.0
Cond. £od 287
Temp(C) 20.0 20,0 20.0
100 DH g.% 8.6
02 pom 9.5 9.0
Cond. 484 484
Temp(C 20.0 20.0 20.0
Control pH 8.5 8.5
02 ppm 9.3 9.0
Cond. 300 298
Temp(C) 20.0 20.0 20.0
Control pH 8.5 g.5
02 ppm 9.3 9.0
Congd. 300 298
Temp(C) 20,0 20.0 2z0.0

TEZT CONDUCTED BY : B‘A'R‘ ENVIRONMENTAL




B.A.R. Environmenta. Page 1
TOXICITY TEST REPORY
TEST CONDITIONS
Sample Number: 03920160 Test Number: 2
Company Environment Canada Tire Study (399999944
4
Region
Control peint scrap Tire D, (1600)
Laboratory BAR
Sampling Method Srab
Sampled By K. Heltze
. Date Collected 03/23/92
Received C3/23/92
Tested 03/24/92
Time 1156
Type of Bioassay STATIC
(Papnnia magna Acute Lethality TOX1ClYY
TEST PROTOCOL OME 198%)
Test Animal D. nagna
Weight (gm) 0.00
Length (mm) 0.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 26:00 %
120 0 ¢ 0 U
50 0 0 0 0
25 C 0 0 ¢
12 ¢ 0 G U
6 0 0 0 C
Control 0 o ¢ g
48 Mour LZ5Q 95 % Confidence Limits
Upper Lower
Non-lethal




tortality Curve @ (.0 Page 2

TOXICITY TEST PARAMETERS

Sample Number: 02920160 Test Number: 2
TEST ELAPSED TIME
CONC.
% 0C:00 24:00 48:00
100 DH 8.5 5. b
02 ppnm 9.6 8.9
Cond. 396 402
Temp(C) 20,0 20.0 2u.u
50 pH §.¢ £.5
02 ppm 9.6 6.9
Cend. 364 234
Temp{C) 20.0  20.0 20.0
25 pH 8.5 8.5
02 ppm 9.3 9.C
Conad. 325 321
Temp(C) 20,0 20.0 20.0
13 pH 8.5 8.5
02 ppm 9.3 9.1
Cong. 311 311
Temp(C) 2.0 20.0 z20.0
6 pH 8.5 8.5
02 ppm 9.2 9.1
Cond. 305 306
Temp(C) 20,0 20.0 20.0
Control pH 8.5 8.5
C? ppm 9.3 9.1
Cond. 300 298
Temp(C) 70.0 20.0 20.u

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY




1

B.A.E. Environmental ‘ Page 1

TOXICITY TEST REPORT

TEST CONDITIONS

Sample Number: 03920159 'est Number: Z
Company : Environment Canada Tire Study (3999Y9934Y)
[
Region
Control point : New Tire D, (1500)
Laboratory ¢ BAR
Sampling Method : Grab
Sampled By : K. Holtze
Date Collected : 03723792
' Received : 03/23/92
Tested : 03/24/92
Time : 1140
Type of Bioassay : STATIC -

(Daphnia magna Acute Lethality TOXICITY
TESET PROTOCOL OME 1988)

Test Animal : D. magna
Weight (gm) : 0.00
Length(mm) : 0.00

MORTALITY DATA

'TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 , %
100 0 0 0 U
50 0 0 0 0
25 0 0 0 U
13 0 0 0 0
6 0 0 0 0
Control 0 0 0 U
48 Hour LC5C 95 % Confidence Limits
Upper Lower
Non-lethal




SLOPE of Mortality Curve : (. Page 2
LC50 Calculated By :
TOXICITY TES'T PARAMETERS
Sample Number: 03920159 Test Numper: 2
TEST ELAPSETD T1ME
CONC.
% 00:00 24:00 48:00
100 pH 8.2 8.6
02 ppm 9.4 8.9
Cond. 438 439
Temp(C) 20.0 20. 20.0
50 pH 8.5 8.5
02 ppm 9.3 8.9
Cond. 386 343
Temp(C) 20.0  20. 20.0
25  pH 8.5 §.5
02 ppm 9.4 9.0
Cond. 345 319
Temp(C) 20,0  20. 20.0
13 pH 8.5 8.5
02 ppm 9.3 8.9
Cond. 320 309
Temp(C) 20.0 20. 20.0
6 pH 8.5 8.5
02 ppm 9.3 8.9
Cond. 310 302
Temp(C) 20.0 20, 20.0
Control pH 8.5 8.5
02 ppm 9.3 9.0
Cond. 300 298
Temp(C) 20.0 20. 20.0

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY :




BE.A.F. Epvironmental Page 1

TOXICITY TEST REPORT

TEST CONDITIONS

Sample Number: 03920157 Test Number: 3
Company : Environment Canada Tire Study (39Y999Y4Y949Y)
7
Region
Control point : Control D - 40 ¢ exp., (130U}
Laboratory : BAR
Sampling Method : Grab
Sampled By : K. Holtze
Date Collected 2 03/23/92
Received 2 03/23/92
Tested : 03/26/92
Time : 1130
Test Animal : Fathead Minnow
Weight(gm) : 0.33
Length(mm) :35.3

MORTALITY DATA

TEST ELAPSED TIME T0TAL
CONC. MORTALILTY
% 00:00 24:00 46:00 72:00 96:00 %
100 0] ] 0 0 0 U
Control 0 0 0 0 0 U

85 % Confidence Limits
Upper Lower

Non-lethal




SLOPE ¢f Mortaiity Curve 0.0 Page 2
LC50 Calculated By :
TOXICITY TEST PARAMETERS
5ample Number: 03920157 I'est Number: 3
TEST ELAPSED TI1ME
CONC.
% 00:00 24:00 48:00 72:00 96:00
100 pH 8.5 8.5
02 ppm 9.4 9.1
Cond. 366 382
Temp(C) 20.0 19.5 19.5 19.% 19.5
Contrel pH 8.0 8.4
02 ppm 9.9 y.3
Cond. 545 519
Temp(C) 20.0 19.5 19.5 19.5 19.5
B.A.R. ENVIRONMENTAL
TEST CONDUCTED BY
.3




B.A.K. Environmentai Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920158 Test Number: 3
Company : Environment Canada Tire Study (39999Y994yY)
i

Region
Control point : Reef Tire D, (1400)
Laboratory : BAR
Sampling Method : Grab
Sampled By : K. Holtz
Date Collected 03/23/92

Received 03/23/92

Tested 03/26/92
Time 1110
Test Animal : Fathead Minnow
Weight(gm) 0.33
Length (mm) :35.30
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %

100 0 0 0 0 0 0
Control 0 0 0 0 0 U
35 % Contidence Limits
Upper Lower
Non-lethal
WL



SLOPE of Mortality Curve : (.U Page 2
LC50 Calculated By :
TOXICITY TEST PARAMETERS
Sample Number: 03920158 Test Numper: 3
TEST ELAPSED T1ME
CONC.
% 00:00 24:00 48:00 72:00 9€:00
100 DK 8.5 8.6
02 ppm 9.3 9.1
Cond. 481 483
Temp(C) 20.0 19.% 19.% 19.5 19.5
Control pH 8.0 8.4
02 ppm 9.4 9.3
Cond. 545 51y
Temp(C) 20,0 19.5 19.5 19.5 19.%
VIRONMENTAL
TEST CONDUCTED BY : IS'IX'I%' Iarq
.3



B.A.R. Environmental Page 1

TOXICITY TEST REPORT

TEST CONDITIONS

Sample Number: 03920160 Test Number: 3
Company : Environment Canada Tire Study (399949949
?
Region
Control point : 8crap Tire D, (16U08)
Laboratory : BAR
Sampling Method : Grab
Sampled By : K. Holtze
Date Collected : 03/23/92
Received : 03/23/92
Tested : 03/26/92
Time : 1130
Test Animal : Fathead Minnow
Weight(gm) : 0.33
Length{mm) $35.30

MORTALITY DATA

TEST ELAPSESD TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 0 0 0 ] U
Control 0 0 0 0 ] U

95 % Coniidence Limits
Upper Lower

Non-lethal




SLOPE of Mortality Curve : 0.0
LC50 Calculated By :

TOXICITY TEST PARAMETERS .

Page 2

Sample Number: 03920160 Test Number: 3
TEST ELAPSED TIME
CONC.
% 00:00 24:00 48:00 72:00 96:00
100 pH 8.5 8.4
02 ppm 9.5 8.2
Cond. 398 419
Temp (C) 20.0 19.5 19.5 19.5 19.5
Control pH 8.0 8.4
02 ppm 9.9 9.3
Cond. 545 519
Temp(C) 20,0 19.5 19.5 19.5 19.5

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY :

(&N



B.A.R. Environmental Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920159 Test Number: 3
Company : Environment Canada Tire Study (399999949)
'4
Region
Control point : New Tire D, (1500)
Laboratory : BAR
Sampling Method : Grab
Sampled By : K. Holtze
Date Colliected : 03/23/92
Received : 03/23/92
Tested : 03/26/92
Time ¢ 1130
Test Animal : Fathead Minnow
Weight(gm) : 0.33
Length(mm) £35.30
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 0 0 0 0 0
Control 0 0 0 0 0 0
95 % Conticence Limits
Upper Lower
Non-lethal
2
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SLOPE of Mortallity Curvs @ (.0 Page 2
LC50 Calculated By :

TOXICITY TEST PARAMETERS

- .

Sample Number: 03920159 Test Number: 3
TEST ELAPSED TI1IME
CONC.
% UU:00 24:00 48:00 72:00 Y6:0U
100 pH 5.3 8.5
02 ppm 9.5 9.0
Cond. 434 44/
Temp(C) 200001905 19.5 19.5 19.5%
Control! pH 6.0 8.4
02 ppm 9.9 : 9.3
Cond. 545 519
Temp(C) 20.0 19.5 19.5 19.5 19.5

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY :




APPENDIX 3

Raw Data Reports for
Tests on Leachate Concentrates



APPENDIX 3a

5 day post exposure
e Rainbow trout
® Daphnia magna
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E.A.R. Environmental Page 1
TOXICITY TESYT REPORT
TEST CONDITIONE
Sample Number: (039200942 Test Numper: i
Company : Environment Canada Tire Studvy (399999949
, ONT
Region
Control point : Control A 5 d conc.*, (105)
Laboratory ¢ BAR
Sampling Method : Grab
Sampled By : D.vanDenKieboom
Date Collected 02/22/92
Received 02/22/92
Tested : 02/22/92
Time : 1530
Type of Bioassay STATIC
{Protocol to determine the acute lethality ot ligquia
effluents to fish. OME, 1982).
Test Animal : Rainbow trout
Weight(gm) : 0.60
Lenath{mm) :43.00
MORTALITY DATA
TEST ELAPSED TI1ME TOTAL
CONC. ' MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 0 0 0 0 U
100 0 0 0 0 0 U
Control 0 0 0 0 0 0
Control 0 0 0 0 0 0

96 Hour LC50

95 % Confidence Limits
Upper Lower

Non-lethal

QN



SLOPE of Mortality Curve 0 4.0 Page ¢
b

LCE02 Caliculated By :

TCYXICITY TEST PARAMETERS

Sample Number: 03920092 Test Number: 1
TEST ELAPSED TIME
CONC.
% 00:00 24:00 48:00 72:00 96:00
i00 DH 8.4 8.2
02 ppm 10.0 8.9
Cond. 454 461
Temp(C) 15,5 15.0 15.0 15.0 15.0
100 pH 8.4 5.2
02 ppm 10.0 g.1
Cond. 454 453
Temp(C) 15.5 15.0 15.0 15.0 15.0
Control pH 7.9 , 8.2
02 ppm 5.8 8.6
Cond. 530 523
Temp(C) 15.5 15.0 15.0 15.u0 15.0
Control pH 7.9 8.4
02 ppm 9.8 9.3
Cond. 530 517
Temp(C) 15.5 15.0 15.0 15.0 15.0

est conouctep sy . B-A.R. ENVIRONMENTAL

o
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E.AR. Envivronmental page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920093 Test Number: 1
Company : Environment Canada Tire Study (399949949)
ONT
Region
Control point : Reef A 5 d conc.*, (205)
Laboratory : BAR
Sampling Method : Grab
Sampled By : D.vVanDenKieboom
Date Collected 02722792
Received 02/22/92
Tested 02/22/92
Time 1535
Type of Bioassay ¢ STATIC
(Protocol to determine the acute lethality ot liquid
effluents to fish. OME, 1983).
Test Animal ¢ Rainbow trout
Weight(gm) : 0.60
Length(mm) $43.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 0 0 0 0 0
50 0 0 0 0 0 0
25 0 0 0 ] 0 0
13 0 0 0 0 0 0
6 0 0 0 0 0 0
Control 0 0 0 0 0 O
96 Hour LC50 5 % Contidence Limits
Upper Lower
Non-lethal
.2



SLOPE of Mortality Curve 0.0 Page 2
LCS0 Calculated By :
TOXICTITY TEST PARAMETERS
Sample Number: 03920093 Test Number: L
TEST ELAPSED T1ME
CONC.
% 00:00 24:00 46:00 72:00 S6:00
100 pH 8.4 8.2
02 ppm 10.0 9.0
Cond. 478 444
Temp(C) 15.5 15.0 15. 15 15.0
50 pH 8.1 8.5
02 pom 9.8 9.8
Cond. 503 506
Temp (C) 15.5 15.0 15. 15. 15.0
25 pH 8.0 8.4
02 ppm 9.7 9.6
Cond. 514 517
Temp(C) 15.5 15.0 15. 15. 15.0
13 pH 8.0 8.3
02 ppm 9.7 9.6
Cond. 520 523
Temp(C) 15.5 15.0 15. 15. 15.0
6 pH 8.0 8.4
02 ppm 9.7 9.4
Cond. 524 520
Temp(C) 15.5 15.0 15. 15. 15.0
Control pH 1.9 8.2
02 ppm 9.7 9.u
Cond. 527 528
Temp(C) 15.5 15.0 15. 15. 15.0
.3
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' B.A.R. Environment Page 1
l TOXICITY TEST REPORT
' TEST CONDITIONS
' Sample Number: 03920045 'est Number: 1
Company ! Environment Canada Tire Study (39999994Y)
, ONT
' Region
Control point Scrap A 5 d conc.*, (4u5)
l Laboratory ¢ BAR
Sampling Method Grab
Sampled By b.VanDenKieboom
' Date Collected 02/22/92
' Received 02/22/92
Tested 1 02/22/92
' Time 1545
" Type of Bioassay STATIC
(Protocol to determine the acute lethality of liguid
l effluents to fish. OME, 1383).
; Test Animal : Rainbow trout
l Weight (gm) : 0.60
Length(mm) :43.00
' MORTALITY DATA
TEST ELAPSED TI1IME TOTAL
' CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
l 100 0 10 10 10 10 1u0
50 0 10 10 10 10 100
25 0 5 10 10 10 100
'l 13 0 0 0 1 2 20
’ 6 0 0 0 0 0 U
l Control 0 0 0 0 0 0
' 96 Hour LC50 95 % Confidence Limits
Upper Lower
. 16.00000 25.00000 6.00000
v



TEST CONDUCTED BY :

B.A.R. ENVIRONMENTAL

SLOPE of Mortality Curve : 0.0 Page 2
LCS0 Calculated By : Binomial
TOXICITY TEST PARAMETERS
Sample Number: 03920095 Test Number: 1
TEST ELAPSED TIME
CONC.
% 00:00 24:00 48:00 72:00 96:00
100 pH 8.4 8.5
02 ppm 10.1 9.8
Cond. 482 485
Temp(C) 15.5 15.0
50 pH 8.2 8.4
02 ppm 9.1 9.7
Cond. 504 503
Temp(C) 15.5 15.0
25 pH 8.1 8.4 8.5
02 ppm 9.5 9.6 9.5
Cond. 512 512 512
Temp(C) 15.5 15.0 15.0
13 pH 8.0 8.4
02 ppm 9.5 9.8
Congd. 519 516
Temp(C) 15.5 15.0 15.0 15.0 15.5
6 pH 8.0 8.5
02 ppm 9.5 9.9
Cond. 523 519
Temp(C) 15.5 15.0 15.0 15.0 15.5
Control pH 8.0 8.4
02 ppm 9.6 9.8
Cond. 524 527
Temp(C) 15.5 15.0 15.0 15.0 15.5

-l A Ay S A B Gy e a5 N 4 I =
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BLAR, Envivonmental Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920094 Test Numbher: 1
Company : Environment Canada Tire Study (39999944Y)
, ONT
Region
Control point : New A 5 d conc.*, (305)
Laboratory : BAR
Sampling Method i Grab
Sampled By : D.vVanDenKieboom
Date Collected U2/722/79:
Received 02/22/92
Tested 02/22/92
Time 1540
Type of Bioassay STATIC
(Protocol to determine the acute lethality of liquid
effluents to fish. OME, 1933).
Test Animal : Rainbow trout
Weight(gm) 1 0.60
Length(mm) 143.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 0 9 39 g 90
50 0 0 1 2 3 30
25 0 0 0 0 0 u
13 0 0 0 0 U U
6 0 0 0 0 U 0
Control 0 0 0 0 0 U
96 Hour LC50 95 % Confidence Limits
Upper Lower
61.80000 82.79000 46.48000
.2



nrve 6.4 Page 2
Probit
TOXICITY TEST PAKAMETERS
Sample Number: 03920094 Test Numher: 1
TEST ELAPSED TIME
CONC. ‘
% 00:00 24:00 48:00 72:00 96:00
100 pH 8.4 8.4
02 ppm 5.9 9.4
Cond. 499 503
TempiC) 15.5 15.0 15.0 15 15.5
50 pH 8.1 §.4
02 ppm 9.7 9.9
Cond. 511 5117
Temp(C) 15.5 15.0 15.¢ 15 15.5
25 pH 8.0 8.5
02 ppm 9.6 9.9
Cond. 515 517
Temp(C) 15.5 15.0 15.0 15. 15.5
13 pH 8.0 8.4
02 ppm 9.5 9.5
Cond. 520 523
Temp(C) 15.5 15.u0 15.0 15. 15.5
6 pH 8.0 8.5
02 ppm 9.6 9.7
Cond. 522 520
Temp(C) 15.5 15.0 15.u0 15. 15.5
Control pH 7.9 8.4
02 ppm 9.6 8.5
Cond. 520 528
Temp(C) 15.5 15.0 15.0 15, 15.5

TEST CONDUCTED BY :

B.A.R. ENVIRONMENTAL

~
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I B.AR. Envirenmental Page
TOXICITY TEST REPORT
' TEST CONDITIONS
I' Sample Number: 03920097 Test Numper: ‘
Company Eavironment Canada fire Study (39999994y)
. !
. RCGLOMN
I CTontrol point Contrel A 5 @ concentrate, 10%5)
| Laboratory BAR
Sampling Method Gras
Sampled By D.VanDenKieboom
Date Collected D2700798
Received 0Z/22/92
=m Tested V2/722/92
l Time 1400
Type of Blioassay STATIC
. (Daphniia magna Acute Lethality TOXICITY
TEST PROTOCOL OME 1988)
) Test Animal D. magna
‘ Weight{gm) 0.00
Length(mm) 0.00
.' MORTALITY DATA
' ~ TEST ELAPSED TIME TOTAL
: CONC. MORTALITY
. % 00:00 24:00 48:00 %
100 0 0 0 0
= 100 0 0 0 U
l Control 0 0 0 U
Control 0 0 0 U
I 48 Hour LCSO 95 % Contidence Limits
I Upper Lower
tion-lsthal

[ )



LOPE of Mortality Curve : 0.0 Page 2
LC50 Calculated By :

TOXICITY TEST PARAMETERS

Sample Number: 0392004¢ Test Numbper: z
TEST ELAPSED TI1ME
CONC.
% Co:00 24:00 au:iy
100 DH 8.4 £.5
02 ppm 9.3 °.0
Cond. 445 449
Temp(C) 20.0 20.0 20.0
100 pH 8.4 8.5
02 ppm 9.3 g.9
Cond. 445 £44¢
Temp(C) 20,0 20.0 20.U0
Control pH £.5 8.5
02 ppm 8.0 9.0
Cond. 299 501
Temp(C) 20.0 20.0 Z0.0
Control pH 8.5 8.5
02 ppm 5.0 9.0
Conc. 299 302
Tenmp(C) 20,0 20.0 z0.0

ST CONDUCTED EY : B.AR. ENVIRONMENTAL
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Sample Number: (2920093 Test NumbDer: 2

Company Environment Canada Tire Ztucdy {39ud8yded
i 4

Reglion

Control point Reet A 5 d concentrate, (205%)

Laboratory BAR

sampling Methaod Grab

Sampled By D.VanDenKiehoom
JDate Collected 0Z/e2/9%

Received 02/22/92
Tested 02/22/92
Time 1405
Type of Bioassay : STATIC
{Daphnia magna Acute Lethality TCXICITY
TEST PROTOCOL OME 1963

Test Animal D. magna

Weight(gm) 0.00

Length(mm) 0.00

MORTALITY DATA

TEST ELAPSETD TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %

100 0 0 0 U

102 0 0 0 U

Control 0 0 G 0

Control 0 0 0 ¢

48 Hour LC5C 95 % Confidence Limits
Uppe Lower
Non-iethal




SLUPE of Mortality Curve o (.0 Page 2 .

LCSC Calculated By ¢ .

TOXICITY TEST PARAMETERS

fample Number: 03920093 Test Number: ?

TEST ELAPSED TIME .

CONC.

% 00:00 24:00 48:0¢C

130 pH 8.5 L5 \

02 ppn 9.3 2.0 l
Cond. 433 12 '
Temp{C) 20.0 20.0 20.¢C

109 pH 3.5 8.5 '
02 ppm 9.2 9.0
Cend. 266 470
Temp(C) 20.0 z0.0 z0.0

Control pE £.5 8.5 i
02 ppm 9.0 8.9 I
Cond. 299 302
Temp(C) 20.0  20.0 20.0 ,

Control pH 8.9 8.5 I
02 ppm 9.0 9.0 '
Condg. 299 303
Temp(C) 20,0 20.0 20.0

 conoucrzn sy . B.A.R. ENVIRONMENTAL




B.A.R. Environmental Page 1
TCGXICITY TEST REPORT
TEST CONDITIONS
Sanple Number: 0392009% Test Number: A
Company Environment Canada Tire Study (399999949)
’
egior
Tontrol point : Zrrap A S @ concentrate, (405)
Laboratory BAR
Sampling Method Grab
Zampled By D.vanDenKieboom
Date Tollected : ’J(_'/”/‘H:
Recelived : 02/22/792
Tested : L /228792
T ime : 1415
Type of Bioassay STATIC
{Daphnia magna Acute Lethality TOXiClty
TEST PROTOCOL OME 1988)
Test Animal ¢ D. magna
Weight(gm) : 0.00
Length(mm) 0.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %
100 0 0 0 U
100 0 e 0 0
Control 0 e 0 U
Control 0 0 0 U
48 Hour LC50 95 % Confidence Limits
lipper Lower
Non-lethal



SLOPL o Mortality Curve @ 0.0 Page 2
LCS0 Calculated By

TCXICITY TEST PARAMETERS

Sample Numbher: (3920095 Y23t NumDer: ‘
TEST ELAPSED TIME
CONC
% G0:00 24:00 4&:00
100 pH 8.5 8.4
02 ppa 9.5 §.9
Cong. 471 468
Temp(C) 20,0 20.0 20.0
100 pH 8.5 8.4
02 ppm 9.3 8.8
Cend. 471 464
Tempi{C) 2000 2000 2000
Control pH §.5 8.5
02 ppm 9.0 8.9
Cond. 299 302
Temp{C) 2000 20.0 2000
Control pH 8.5 8.5
02 ppm 9.0 9.1
Cond. 299 303
Temp(C) 20,0 20,0 z0.0
NMENTAL
TEST CONDUCTED BY IB'j\‘f{‘IBPJ\]II{C)
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JRL Environmental Page 1

TOXICITY TEST REpORT

TEST CONDITIONS

Yample Number: 03920094 Test Number: 2
Company : Environment Canada Tire Study {399999y49)
4
Region
Control point Bew A 5 4 concentrats, (30%)
Laboratory BAR
Sampling Method Grab
Sampled By D.VanDenKienoom
Date Collected 02/22/92
Received 027227932
Tested 02/22/92
Time 1410
Type of Bioassay : STATIC
, : {(Daphnia magna Acute Lethality TOXICITY
TEST PROTOCOL OME 1988)
Test Animal : D. magna
Weight{gm) : 0.00
Length({mm) : 0.0¢
MORTALITY DATA
TEST ELAPSETD TIME TOTAL
CONC. ' MORTALITY
% 00:00 24:00 48:00C %
100 0 0 0 0
100 0 0 0 G
Control 0 0 0 0
Control 0 0 C ¢
48 Hour LCS5C S5 % Confidence Limits
Upper Lower
Mon-lethal
. -



TLOPE of Mortality Curve @ 0.0 Page 2
LC50 Calculated By

TOYICITY TEST PARAMETERS

Sampie Number: 3920094 Test Number: £
TEST ELAPSETD TIME
CONC.
% g0:00 24:00 4t:00
160 pH .5 5.4
02 oopm Y3 Y4.u
Cond. 494 478
Temp(C) 20,0 20.0 20.0
100 pH 8.5 8.4
02 ppm 9.3 8.9
Cond. 494 478
Temp(Cj 20,0 20,0 2G.U
Control pH 8.5 8.5
02 ppm 9.0 9.0
Cend, 248 301
TempiC) 20.0  20.0 z20.0

gy
o]
o
‘
LD
2,
<o

pH 8.5
G2 ppm 9.0
Cond. 299
Temp(C) 20.0 20.0

[an i W BN & ]
« O .
C . O Un

()

resr covoverzn v . B-A.R. ENVIRONMENTAL
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APPENDIX 3b

10 day post exposure
® Rainbow trout
® Daphnia magna



l ELALR. B Page 1
' TOXICITY TEST REPORT
' TEST CONDITIONS
" Sample Number: 02920108 Test Number: 1
Company : Environment Canada Tire Study (33299493934
, ONT
l Region
Control point : Control A 10 ¢ conc.*, (1liu)
l Laboratory : BAR
Sampliing Method : Grab
Sampled By : J. Reid
. Date Collected DB 02/27/92
Received PUEEEEE 02/27/92
Tested PASFEIAYY 02/27/92
I Time : 1530
Type of Eloassay : STATIC
{Protocol to determine the acute lethality of ligquid
. effluents to fish. OME, 1983).
’ Test Animal : Rainbow trout
' Weight(gm) oo 0.70
Length(mm) :44.00
_. MORTALITY DATA
TEST ELAPSED TIME TOTAL
l CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 ‘ %
. 100 0 0 0 0 0 0
100 0 0 0 0 0 U
Control 0 0 ¢ 0 0 U
Control U 0 0 U 0 U
' 96 Hour LC50 95 % Confidence Limits
Upper Lower
l Non-lethal
.2



SLOPE of Mortality Curve : (.0 Page 2
LC50 Calculated By :
TOXICITY TEST PARAMETEKRS
Sample Number: 03920108 TesgT Number: i
TEST ELAPSED TIME
CONC.
% 0000 24:00 48:00 72:00 96:00
100 pH 8.4 8.4
02 ppm 9.9 9.4
Cond. 427 439
Temp(C) 15.5 15.0 15. 15. 14.5
100 pH - 8.4 8.4
02 ppn 9.9 9.9
Cond. 427 436
Temp(C) 15.5% 15.0 15. 15. 14.5
Control pH 8.0 8.3
02 ppm 9.8 8.8
Cond. 534 543
Temp(C) 15.5 15,0 1% 15 14.5
Control pH 8.0 8.5
02 ppm 9.8 4.6
Cond. 534 538
Temp(C) 15.5 15.0 15. 15. 14.5
TEST CONDUCTED BY : B.A.R. ENVIRONMENTAIJ
3
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Frvironmental ' Page 1

TOXICITY TESYT REPORT

TEST CONDITIONS

Sample Number: 03920109 'est Number: 1
Company : Environment Canada Tire Study (349Y99y949)
, ONT
Region
Control point : Reef A 10 d conc.¥®, {210)
Laboratory : BAR
Sampling Method : Grab
Sampled By : J. Reid
Date Collected DOEREIER 02/27/92
Received ¢ CFRLLY 02727792
Tested ¢ Q/01LY2 02727792
Time : 1130

Type of Bioassay ¢ STATIC
(Protocol to determine the acute lethality of ligquid
effivents to fish. OME, 1983).

Test Animal : Rainbow trout
Weight(gm) 1 0.70
Length(mm) :44.00

MORTALITY DATA

TEST ELAPSED TIME TOTAL
CONC. _ MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 0 0 0 ] U
100 0 0 0 0 0 ]
Control 0 0 0 0 0 0
Control 0 ¢ ] 0 U 9]

36 Heour LCS50 95 % Confidence Limits

Upper Lower
Non-lethal

&



TEST CONDUCTED BY :

B.A.R. ENVIRONMENTAI,

SLOPE of Mortallty Curve 0.0 Page 2
LC50 Calculated By :
TOXICITY TEST PARAMETERS
Sample Number: 03920109 Test Number: i
*TEST ELAPSETD TIME
CONC.
% 00:00 24:00 46:00 72:00 96:00
100 pH 8.4 8.3
02 ppm 9.6 9.0
Cond. 452 474
Temp(C) 15.5 15.0 15.0 15.0 14.5
100 H 8.4 8.4
02 ppm 9.6 9.
Cond. 452 466
Temp(C) 15.5 15.0 15.0 15.0 14.5
Control pH 8.0 8.5
02 ppm 9.8 5.8
Cond. 534 543
Temp(C) 15.5 15.0 15.0 15.0 14.5
Control pH 8.0 8.5
02 ppm 9.8 9.7
Cond. 534 540
Temp(C) 15.5 15.0 15.0 15.0 14.5




E.A.E. Environmental Page !
TOXICETY TEST REPORT
TEST CONDITIONS
Sample Number: 03920108 Test Number: 2
Company : Environment Canada Tire Study (399999949)
7
Region
Controel point : Control A 1Cd concentrate, (110)
Laboratory . BAR
Sampling Method : Grab
Samplec By : J. Reid
Date Collected 2 027271792
Received 2 02/27/92
Tested P69 02/27/92
Time ¢ 1135
Type cf Bioassay : STATIC
{Daphnia magna Acute Lethality TOXICITY
TEST PROTOCOL OME 1988)
Test Animal : D. magna
Weight(gm) : 0.00
Length{mm) 0.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %
100 0 0 0 0
100 0 0 0 0
Control 0 0 0 0
Control 0 0 0 0
48 Hour LC5S0 5 % Confidence Limits
Upper Lower
Non-lethal
2



SLOPE of Mortality Curve 0.9 Page 2
LC50 Calculated By :
TOXICITY TEST PARAMETERS
Sample Number: 03920108 Test Number: Z
TEST ELAPSED T1ME
CONC.
% 00:00 24:00 485:00
100 jshi .4 8.b
02 ppm 9.4 5.9
Cond. 424 419
Temp(Cj 19.% 21.0 20.5
100 pH 8.4 £.6
02 ppm 9.4 4.8
Cond. 424 421
Temp(C) 19.5 21.0 20.5
Controcl pH 8.5 8.5
' 02 ppm 9.2 8.9
Cond. 303 306
Temp(C) 19.5 21.0 20.5
Centrol pH 8.5 8.5
02 ppm 9.2 8.9
Cond. 303 306
Temp(C) 19.5 21.0 20.5

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY

Cat
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2.A.R. Environmental Page 1

TOXICITY TEST REPORT

TEST CONDITIONS

Sample Number: 03920109 lest Number: 2
Company : Environment Canada Tire Study (3993999949)
14
Region
- Control point : Reet A 102 concentrate, {210)
Laboratory : BAR
Jampling Method : Grab
Sampled By : J. Reid
Date Collected oo QesR/8
Received 2 02/27/92
Tested P8RS 02/27/92
Time : 1140
Type of Bioassay : STATIC

(Daphnia magna Acute Lethality 7T0XI1CITY
TEST PROTOCOL OME 1988)

Test Animal : D. magna
Weight{gm) 2 0.00
Length{mm) : 0.00

MORTALITY DATA

TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 4§:00 %

100 0 0 0 ¢

100 0 ] 0 0
Control 0 0 0 U
Control C 0 0 U

48 Hour LCS0 95 % Contidence Limits
Upper Lower




SLOPE of Mortallty Curve @ 0.0 Page 2
LCE0 Calculated By

TOXICITY TEST PARAMETERS

Sample Number: 0392C10v Test Numper: Z
TEST ELAPSED T1ME
CONC.
% 00:00 24:00 48:00
100 pH 8.4 8.6
02 ppm 9.4 8.9
Cond. 453 - 444
Temp(C) 19.5 21.0 20.5
100 pH 8.4 8.6
02 ppm 9.4 8.9
Cond. 453 447
Temp(C) 19.5 21.0 20.5
Control pH 8.5 8.5
02 ppm 9.2 8.9
Cond. 302 305
Temp(C) 19.5 21.0 20.5
Control pH 3.5 8.5
02 ppm 9.2 8.9
Cond. 303 305
Temp(C) 19.5 21.0 20.5

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY :




E.A.R. Environmental Page
TOXICITY TEST REPORT
TEST CONDITIOQNS
Sample Number: 03920112 est Number: Z
Company Environment Canada Tire study {399994949)
!
Reglon
Control point Gcrap A 104 concentrate, (410
Laboratory BAR
Sampling Method : Grab
Sampled By : J. Reid
Date Collected 2 02/27/92
Received 1 02/271/912
Tested T BRAReAge- 02/27/92
Time ;1150
Type of Bioassay STATIC
(Daphnia magna Acute Lethality $TOXIC1TY
TEST PROTOCOL OME 19&8)
Test Animal D', magna
Weight{gm) 0.00
Length(mm) 0.00
MORTALITY DATA
TEST ELAPSETD TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %
100 0 0 0 0
100 0 0 0 0
Control 0 0 0 0
Control 0 0 0 0
48 Hour LCS0 95 % Confidence Limits
Upper Lower
Non-lethal

e



SLOPE of Mortality Curve : 0.0 Page 2
LC5C Calculated By :
TOXICITY TEST PARAMETERS
Jample Number: 03920111 Test Numper: P
TEST ELAPSED TIME
CONC.
% 00:00 24:0C 48:00
100 pH 8.4 8.6
02 ppm 9.4 5.9
Cond. 445 443
Temp(C) 19.% 21.0 z0.%
100 pH 3.4 5.6
02 ppm 9.4 8.9
Cond. 445 443
Temp(C) 14.5 21.0 20.5
Control pH 8.5 8.5
02 ppm 9.2 8.9
Cond. 303 307
Temp(C) 19.5 21.0 20.5
Control pH £.5 §.5
02 ppm 9.2 §.9
Cond. 303 307
Temp(C) 19.5 21.0 20.5
B.A.R. ENVIRONMENTAL
TEST CONDUCTED BY
.3



E.5,BE. Environiental Page 1
TOXICITY TEET REFORT
TBET CONDITIONS
Sample Number: (3 110 Test Numper: 2
Company : Environment Canada Tire Study (3994399394Y)
7
Region
CContrel point New A 10¢ concentrate, (310)
Labcratory BAR
Sampling Method Grab
Sampled By J. Reld
Date Collected 02/21/9%
Received 2 02/27/92
Tested e 02/27/92
Time ;1145
Type ¢f Bioassay STATIC
(Daphnia magna Acute Lethality TOXICITY
TEST PROTOCOL OME 1988)
Test Animal D. magna
Weight(gm) 0.00
Length{mm) 0.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALLTY
% 00:00 24:0uU 48:00 %
100 0 0 0 u
100 0 0 0 U
Control 8 0 0 U
Control 0 0 0 U
48 Hour LC50 95 % Contidence Limits
Upper Lower
Non-lethal
2



SLOPE of Mortality Curve @ (.0 Page 2
LC50 Calculated By :

TOXICITY TEET PAKAMETERS

Sample Number: 03920110 Test Number: 2
TEST ELAPSED TI1IME
CONC.
% 00:00 24:00 48:00
189 pH $.4 8.6
02 ppm 9.4 §.8
Cond. 473 467
Temp(C) 19.5 21.0 20.5
100 DH 8.4 8.6
02 ppm 9.4 8.9
Cond. 473 467
Temp(C) 19.5 21.0 20.5
Control pH 8.5 8.5
02 ppm 9.2 8.9
Cond. 303 307
Temp(C) 19.5 21.0 20.5
Control pH 8.5 8.5
02 ppm 5.2 8.9
Cond. 303 304
Temp(C) 19.5 21.0 20.%

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY




APPENDIX 3c

15 day post exposure
® Rainbow trout
® Daphnia magna



D.A.R. Environmentai rage 1
TOXICITY TEST REFORT
TEST CONDITIONS
Sample Number: 03920125 Test Number: 1
Company ¢ Environment Canada Tire Study (399999949)
' , DNT
Region
Control point : Control A 15 4 conc.®, (11%)
Laboratory : BAR
Sampling Method : Grab
Sampled By : J. Reigd
Date Collected 03/93/92
Received 03/03/92
Tested 03/03/92
Time 1220
Type of Bioassay
b= zoute lethality ot ligula
Test Animal : Rainbow trout
Weight (gm) 0.7%
Length(mm) :45.70
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 0 0 0 0 0
100 0 0 0 0 0 0
Control 0 o 0 0 0 ¢
Control 0 0 0 0 0 0
96 Hour LC50 95 % Contidence Limits
Upper Lower

Non-lethal

.



SLOPE of Mortality Curve 0.ou Page 2
LC50 Calculated By
TOXICITY TEST PARAMETERS
Sample Number: 03920125 Test Numper: L
TEST ELAPSED T1ME
CONC.
% CO:00 24:00 48:00 72:00 96:00
100 DH 3.4 8.3
0Z ppm 10.1 9.b
Cond. 413 - 418
Temp(C) 15.0 15.0 15.0 15.0 15.0
100 pH 8.4 8.2
02 ppm 10.1 9.5
Cond. 412 421
Temp(C) 15.0 15.0 15.0 15.0 15.0
Control pH 8.0 8.3
02 ppm 9.5 9.6
Cond. 525 528
Temp(C) 15.0 15.0 15.0 15%.0 15.0
Control pH 8.0 8.4
02 ppm 9.5 10.0
Cond. 526 528
Temp(C) 15.0 15.0 15.0 15.0 15.0
rgst conpucren By : B.A.R. ENVIRONMENTAL
.23
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REPORT

TEST CONDITIONS

Sample Number: 03920126 Test Number: 1
Company : Environment Canada Tire Study (399999449
, ONT
Region
Control point : Reet A 15 d conc.*, (21%)
Laboratory : BAR
Sampling Method : Grab
Sampled By : J. Reid
Date Collected 2 U3/0635/92
: Received : 03/703/92
Tested : 03/03/92
Time : 1425
Type of Bioassay ¢ STATIC

(Protocol to determine the acute lethality of liguid
effluents to fish. OME, 1983).

Test Animal : Rainbow trout
Weight(gm) : 0.75
Length{mm) 145,70

MORTALITY DATA

TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %

100 0 0 0 0 0 0

100 0 0 0 0 0 ]
Control 0 0 0 0 0 0
Control 0 0 0 0 0 U

96 Hour LCSG 95 % Contidence Limits
Upper Lower

Non-lethal




ZLOPE of Mortality Curve @ 0.0 Page ¢
LC50 Calculated By :

TOXICITY TESY PARAMETERS

Sample Number: 03920126 T'est Numper: 1
TEST ELAPSED TI1ME
CONC.
% CC:00 24:00 48:00 72:00 96:00
100 pH 8.4 6.4
02 ppm 9.9 8.8
Cecnd. 441 447
Temp(C) 15.0 15.6 15.0 15.0 15.5
100 pH 8.4 8.3
02 ppm 5.9 9.6
Cond. 441 449
Temp(C) 15.0 15.0 15%.0 15.0 15.5
Control pH 8.0 8.5
02 ppm 9.4 9.6
Cond. 535 516
Temp(C) 15.0 15.0 15.0 15%.0 15.%
Control pH 8.0 8.5
02 ppm 9.4 9.8
Cond. 535 5lb
Temp(C) 15.0 15.0 15.0 15.0 15%.%

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY :
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TEST CONDITIONS

Sample Number: 0392017 TesT NUMDeL: i
Company : Environment Canada Tire stuay (s9999994yy
pafly ).
i 4
Region
Control point . Control A ibG concentrate, {(1ib)
Laboratory : BAR
Sampling Method : Grab
Sampled By : J. Reid
Date Collected : 03/03/97
Recelve 2 03/03/92
Tested : 03703792
Time : 1245

Type of Bioassay : STATIC
(Daphnia magna Acute Lethality TOXIC1TY
TEST PROTOCOL OME 1988)

nimal : D. magna
ht (gm) : 0.00
th(mm) : 0.00

MORTALITY DATA

TEST ELAPSED T1ME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %

100 0 0 0 U

100 0 0 ¢ u
Control ¢ 0 0 U
Control ] 0 0 U

48 Hour LCEC 95 % Confidence Limits

Upper Lower

Non-lethal
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Flity Curve @ 0.0 Page 2

Sample Number: 03820125 Test Numper: 2
TEST ' ELAPSED TIME
CONC.
% 00:00 24:00 48:00
100 pH 8.4 5.6
02 ppm 9.6 8.8
Cond. 405 392
Temp(C) 2000 20.0 20.0
100 DH 8.4 6.6
G2 ppm 9.6 9.0
Congd. 405 397
Tenp(C) c0.U 2000 z0.U
Control pk 8.2 6.4
C2 ppm 9.4 6.8
Cond. 300 297
Temp(C) 20.0 20,0 26.0
Control pH 8.2 8.4
02 ppm 9.4 6.9
Cond. 300 298
Tenp(C) 20.0 20.0 z0.0

reee conoueree oy : B-AJR. ENVIRONMENTAL

'
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TEST CONDITIONS

Sample Number: (292012¢ t'est Number: 2
Company : Environment Canada Tire Study (29u9ud9dd
. 7
Region
Cantrol peint : Reef A 15¢ concentrate, (215
Laboratory : BAR
Sampling Method : Grab
Sampled By : J. Reid
Date Collected : 03703792
Recelved 2 03/03/92
Tested i 03/U3/92
Time ¢ 1350

Type of Bloassay ¢ STATIC
{Daphnia magna Acute Lethality TOXICITY
TEST PROTOCOL OME 1988) :

Test Animal : D. magna
~ <+ Ay

Weight{gm) ¢ 0.00

Lengthimm) : 0.00

MORTALITY DATA

TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %

100 { 0 0 0

100 0 0 0 0
Control 0 0 0 g
Control ¢ 0 ¢ 0

48 Hour LCS0 95 % Confidence Limits
Upper Lower

Non-lethal
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TEST ELAPSED TI1IME
CONC

% 00:00 24:00 48:00
100 pH 8.5 8.6
G ppw E v.4
Cond. 431 42y
Temp (C) 20,0 Z0.Y 0 Zfulu
180 pH 8.5 8.6
02 ppm 9.7 v.u
Cond. . 431 433
Temp(C) 20.0 20.0 20.0
Control pH 8.2 8.4
02 ppm 9.4 2.0
Cond. 300 298
Temp(C) 20.0 20.0 20.0
Control pH &.2 8.4
2 ppnm 9.4 9.1
Cond. 300 304
Temp(C) 20.0 20.0 20.0

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY

o



E.L.E. Ei Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920128 Test Number: 7
Company : Environment Canada Tire Study {399999949)
r
Reglion
Control point Scrap A 15d concentrate, (415)
Laboratory ¢ BAR
Sampling Method ¢ Grab
Samplecd By : J. Reid
Date Collected 03/03/92
Received 03/03/92
Tested 1 05/03/92
Time 1315
Type cf Bioassay STATIC
(Daphnia magna Acute Lethality TOXICIT
TEST PROTOCCL OME 198%8)
Test Animal : D. magna
Weight(gm) 0.00
Length{mm) 0.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MOR'TALITY
% 00:00 24:00 48:00 %
100 0 0 0 U
100 0 0 0 Y
Contrel 0 0 0 U
Control 0 0 0 0
48 Hour LC50 Y5 % Confidence Limits
Upper Lower
Non-lethal
4



SLOPE of Mortallty Curve ;o (.0 Page 2
LC50 Calculated By :
TOXICITY TEST PARAMETERS
Sample Number: 03920128 Test Number: Z
TEST ELAPSED TI1IME
CONC.
% 00:00 24:00 48:00
100 pH 8.4 8.5
02 ppm 9.5 9.0
Cond. 425 429
Temp(C) 20.0 20.0 20.0C
100 pH 8.4 8.5
02 ppm 9.5 9.1
Cond. 425 426
Temp (C) 20.0 20.0 z0.0
Contrcl pH 8.2 8.4
02 ppm 9.4 9.2
Cond. 300 298
Temp(C) 20.0 20.0 20.0
Control pH 8.2 8.4
C2 ppm 9.4 9.2
Cond. 300 297
Temp(C) 20.0 20.0 20.0

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY :

.



AR, Environmental Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920127 Test Number: z
Company Environment Canada Tire study (393999949)
4
Region
Control point New A 15d concentrate, (315)
Laboratory : BAR
Samplirng Method : Grab
Sampled By : J. Reid
Date Collected 03/7035/792
Received 03/02/92
Tested 03/03/92
Time 1310
Type of Biocassay STATIC
(Daphnia magna Acute Lethality T0X1CITY
TEST PROTOCOL OME 1988)
Test Arnimal D. magna
Weight(gm) 0.00
Length({mm) 0.60
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %
100 0 0 g 0
100 0 0 0 U
Control 0 0 " U
Control ¢ 0 0 U
48 Hour LCS0 95 % Conflidence Limits
Upper Lower

Non-lethal

)



SLOPE c¢f Mortality Curve 0.0 Page 2
LC50 Calculated By :
TOXICITY TEST PARAMETEKRS
Sampie Number: 03920127 Test Numper: L
TEST ELAPSED T1ME
CONC.
% . Q000 24:00 48:00
100 pH 8.4 8.5
02 ppm 9.5 9.0
Cond. 443 450
Tenp{C) 20, 20,0 20.0
100 pH 8.4 3.5
02 ppm 9.5 9.0
Cond. 448 448
Temp(C) 20.0 20.0 20.0
Control pH 8.2 8.4
02 ppm 9.4 8.2
Cond. 300 300
Temp(C) 20,0 20.0 20.0
Control pH 8.2 8.4
2 ppm 9.4 9.3
Cond. 300 301
Temp(C) 20,0 20.0 26.0

B.A.R. ENVIRONMENTAL

TESET CONDUCTED BY :
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APPENDIX 3d

35 day post exposure
® Rainbow trout
® Daphnia magna



E.AR. Envireonmental rage 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920161 Test Number: 1
Company : Environment Canada Tire Study (299949949)
, ONT
Region
Control point : Control A 35 d conc.*, (135)
Laboratory : BAR
Sampling Method : Grab
Sampled By : K. Holtze
Date Collected 03/23/9¢
Received 03723792
Tested 03/23/92
Time 1525
Type of Bioassay STATIC
(Protocol to determine the acute lethality ot liguia
effluents to fish. OME, 1983).
Test Animal : Rainbow trout
Weight(gm) : 0.63
Length(mm) 140.20
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 0 0 0 0 0
100 0 0 0 0 0 U
Control 0 0 0 0 0 0
Control 0 0 0 0 0 0
96 Hour LC50 95 % Conticence Limits
Upper Lower
Non-lethal
.2



LOPE ¢f Aortalicy Curve 0.0 Page 2
Lf%ﬂ Calculazed By
TOXICITY TEST PARAMETERS
Sample Number: 03920161 'est Numper: 1
TEST ELAPSED T1ME
CONC.
% 20:00 24:0U 46:00 7Z2:00 96:00
100 pH 8.4 §.2
02 ppm 9.9 9.2
Cond. 376 390
Tenmp(C) 15.0 15.0 15.0 15 15.0
100 pH 6.4 8.3
02 ppm 9.9 9.2
Cond. 375 392
Temp(C) 15.0 15.0 15.0 15. 15.0
Control pH 7.8 8.5
02 ppm 9.2 5.4
Cond. 535 522
Temp(C) 15.0 15.0 15.0 15. 15.0
Control pH 7.8 8.4
02 ppm 5.1 9.3
Cond. 526 523
Temp(C) 15.0 15%.0 15. 15.0

TEST CONDUCTED BY :

15.0

B.A.R. ENVIRONMENTAL
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E.L.R Page 1
TOXICITY TEZT REFORT
TEST CONDITIONS
Sample Number: 03920162 Test Numper:
Company : Environment Canada Tire Study (3999499949}
CNT
Region
Control point : Reef A 35 d conc.*, (235)
Laboratory : BAR
Sampling Method : Grab
Sampled By : K. Holtze
Date Collected : 03/723/92
Received 1 03/23/92
Tested 2 03/25/92
Time : 1525
Type of Bioassay : STATIC
{(Protocol to determine the acute lethality cif iiquid
effluents to fish. OME, 1982).
Test Animal : Rainbow trout
Weight(gm) : 0.63
Length(mm) :40.20
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 0 0 0 0 0
100 0 6 0 0 0 U
Centrel 0 0 0 0 0 U
Control 0 0 0 0 0 U
96 Hour LC50 95 % Contidence Limits
Upper Lower
Non-lethal
.2



SLOPE of Mortality Curve : (.U bage
LC5C Calculated By :
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TEST PARAMETERS

Sample Numher: 03920162 Test Numper: 1
TEST ELAPSED TIME
CONC.
% 00:00 24:60 48:00 72:00 96:00
100 pH 8.5 8.4
02 ppm 9.9 9.5
Cond. 414 4217
Temp(C) 15.0 15.¢0 15.0 15.0 15.0
100 pH 8.4 8.4
02 ppm 10.0 9.7
Cond. 413 4217
Temp(C) 15.0 15.0 15.0 15.0 15.0
Control pH 7.8 8.5
02 ppm 9.2 9.5
Cond. 535 520
Temp (C) 15.0 15.U0 15.0 15.0 1i5.0
Control pH 7.8 8.5
02 ppm 9.1 9.6
Cond. 526 522
5.0

Temp(C) 15.0 15.0 15.0 15.0 15.

rest conpueren ey ¢ B.A.R. ENVIRONMENTAL
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TEST CONDITIONS

Company

Laboratory

Sampling Method

Sampled By

Date Collected
Received
Teated

Time

Type of Bioassay

Test Animsl

Weight {agm)
Length{mm)

MORTALITY DATA

TEST
CONC.

[an)

fSa

Environment Canada Tire Study

:
frAams s nt A R N T T R A [ TR
WRHOI 0L A J3U CUICTHLLGLl , (dva

STATIC
{Daphnia magna Acute Lethality 7TOXICITY
TEZT PROTOCOL OME 1l9te)

D. magna
0.00
0.00

ELAPSED TIME

[y
o
(]

(399999549

TOTAL

"~

MORTALITY

.
%

[N
o
o

oo D

/ el
ontrol
Control U

S C

<

48 Hour LCSU 95 %
e

~ . _— = -
ConfiZence

r Lewer

Non-lethal

Limits




ZLOPE of Mortality Curve : 0.0 Page 2
LCE0 Calculated By

TOXICITY TEST PARAMETERS

Sample Number: 0392016l Test Namper: £
TEST ELAPSED TI1ME
CONC.
% 0:00 24:00 45:00
100 pH 8.5 8.6
02 ppm 9.8 §.¢
Cond. 275 Jed
Tenmp(C) 20.0 20.0 20.¢
100 pH 8.5 8.6
02 ppm 9.8 8.8
Cong. 376 379
Temp(C) 20.0 20.0 20.0
Control pE 5.5 8.5
02 ppm 9.3 8.8
Cond. 300 3U3
Temp(C) 20.6 20.0  20.0
Control pH 5.5 £.5
02 ppm 9.3 5.4
Cond. 300 303
Temp(C) 20,0 20.0 Z20.G

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY

LAl
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TOXICITY TE:LT REPORT

TEST CONDITIONS

Sample Number:
Company
Reglon

Control point

Laboratory

Zampling Method

Sampled By

Date Collected
Received
Tested

Time

Type of Bioassay

Test Animal
Weight(gm)
Length(mm)

MORTALITY DATA

3920162

: Reef A 35d concentrate,

fest Number: Z

Environment Canada Tire study  (39999994Y)

BAR
Grab

: K. Holtze

02/23/92
03/22/92
03/24/92
1350

STATIC
(Daphnia magna Acute Lethality TOX1CITY
TEST PROTOCOL OME 1988)

D. magna
v.ou
g.00

TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %

100 0 0 0 U

ing 0 0 0 0
Control 0 0 0 0
Control 0 ¢ 0 0

48 Hour LCS0

35 % Confildence Limits
Upper Lower

[



SLOPE of Mortality Curve : 0.0 Page 2
LCS5C Calculated By :
TOXICITY TEST PARAMETERS
Sample Number: 03920162 Test Numper: 2
TEST ELAPSED T1ME
CONC.
% 00:00 24:00 48:00
100 pH g.5 8.6
02 ppm 9.7 8.9
Cond. 408 419
Temp(C) 0.0 20.0 20.0
100 pH 8.5 8.6
02 ppm 9.1 8.9
Cond. 408 420
Temp(C) 20.0 20.0 20.0
Control pH B.5 8.5
02 ppm 9.3 8.8
Cond. 300 303
Temp(C) 20.0 20.0 20.0
Control pH 8.5 8.5
02 ppm 9.3 8.8
Cond. 300 303
Temp(C) 20.0 20.0 20.0
resr conpucren gy . B-A-R. ENVIRONMENTAL
.3
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B.A.R. Environmental Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920164 1'est Numper: 2
Company : Environment Canada Tire Study (399999Y949)
7
Region
Contrel point Ycrap A 3bd concentrate, (435}
Laboratory BAR
ZTampling Method : Grab
Sampled By : K. Holtze
Date Collected 2 03/723/92
Received 03/23/92
Tested 03/24/92
Time 1460
Type of Bioassay : STATIC
(Daphnia magna Acute Lethality TOXICITY
TEST PROTOCOL OME 19838)
Test Animal : D. magna
Weight (gm) 0.00
Length({mm) 0.00
MORTALITY DATA
TEST ELAPSETD T1ME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 %
100 0 0 0 U
100 0 0 0 u
Control 0 0 0 U
Control 0 0 0
48 Hour LCS50 95 % Confidence Limits
Upper Lower
Non-lethal
.2



SLOPE of Mortality Curve : (.U Page 2
LC50 Calculated By : I
TOXICITY TEST PARAMETERS I
Sample Number: 03920164 ' Test Number: yJ '
TEST ELAPSED TIME
CONC. g
% 00:00 24:00 48:00 '
100 pH 8.5 8.6 I

02 ppm 9.8 8.9

Cond. 405 40¢

Temp(C) 2000 20,0 20.0 l
100 pH 8.5 8.6

0Z ppm 9.8 8.9 I

Cond. 405 406

Temp (C) 20,0 20.0 20.0
Contrcl pH 8.5 8.5 I

G2 ppm 9.3 §.8

Cend. 300 303

Temp(C) 20.0 20.0 z20.U0 I
Control pHE 8.5 8.5

02 ppm 9.3 8.8

Cond. 300 303

Temp(C) 20,0 20.0 20.0

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY :
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E.A K. Environmental Page 1
TOXICITY TEST REPURT
TEST CONDITIONS
Sample Number: 03920163 Test Number: 2
Company : Environment Canada Tire Study (399999949)
4
Region
Control point : New A 354 concentrate, (335)
Labecratory : BAR
Sampling Method ¢ Grab
Sampled By : K. Holtze
Date Collected 1 03/23/92
Received 03/23/92
Tested : 03/24/92
Time 1355
Type ctf Bioassay ¢ STATIC
{Daphnia magna Acute Lethality T0X1CITY
TEST PROTOCOL OME 1988)
Test Animal D. magna
Weight(gm) 0.00
Length{mm) 0.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. ' MORTALITY
% 00:00 24:00 48:00 %
100 0 0 0 0
100 0 0 0 0
Control 0 0 0 0
Control 0 0 0 0
48 Hour LC50 95 % Confidence Limits
Upper Lower
Non-lethal
.2



SLOPE wi Morta

tal
LTE0 Calculated

TOXICITY TEST PARAMETERS

Sample Number: 03920163

Test Number:

TEST ELAPSED T1ME
CONC.
% 00:00 24:00 45:0U
100 o &.4 8.5
02 ppm 5.7 6.8
Congd. 420 418
Temp(C) 20,0 20,0 20.0
100 pH 8.4 5.5
02 ppm 9.7 8.7
Cond. 420 416
Temp(C) 20.0 20.0 20.0
Contrcl pH 8.5 8.5
02 ppm 9.3 8.8
Cond. 300 © 302
Temp(C) 20.0 20.0 20.0
Contrel pH 8.5 §.5
02 ppm 9.3 §.8
Cond. 300 303
Temp(C) 2000 20,0 z0.0

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY :
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APPENDIX 4

Raw Data Reports for
Tests on Aged Leachate



APPENDIX 4a

1 day post exposure
® Rainbow trout



—
' 2 AR, Envirenmsntal Page 1
‘ TOXICLTY TEST REPORT
| TEST CONDITIONS
l Sample Number: (3920101 Test Number: 1
Company Environment Canada Tire Study (39999994Yy)
' ’
' Reaion
' Centrol point scrap Tire B 1d post ewxp., (8§01
Laboratory BAR
- Sampling Method Grab
' Sampled By D.VanDenKiehoom
’ -Date Collected 02723792
Received 02723792
| Tested 02/23/92
. Time 1130
Type of Bioassay STATIC
l (Protocol to determine the acute lethality ot liquig
effluents to fisn. OME, 1983).
l' Test Animal Rainhow trout
Weight(gm) : 0,62
Length (mm) 143,20
’ MORTALITY DATA
l TEST ELAPSE-D T1ME TOTAL
CONC. MORTALITY
I % 00:00 24:00 48:00 72:00 96:00 %
100 0 10 10 10 10 100
50 0 10 10 10 10 100
25 0 3 106 10 10 190
13 0 0 1 2 2 20
6 0 0 0 0 0 0
Control 0 L 0 0 0 0
96 Hour LCHO 45 % Contlicdence Limits
Upper Lower
15.900600 25.00000 13.u0000




ZLOPE of Mortality Curve @ (.0 Page 2 '
LC5C Zalcuiated By ¢ Binomial l
TOXICITY TEST PARAMETERS )
Sample Number: 02920101 Test Nunber i |
TEST ELAPSED TIME l
CONC. '
% 00:00 24:00 48:00 72:00 Yb:00 l
100 pH &.4 8.5
072 ppm 10.1 9.4
Cond. 469 47’
Tenp(C) 15.5 15.0 .
50 pH 2.1 8.3 '
02 ppm 9.8 Y.2
Cond. 505 507 | |}
Temp(C) 15.5 15.0 j
25 pH 8.0 8.4
02 ppm 9.6 9.6 I
Cond. 521 524
Temp(C) 15.5 1%.0 15.0
13 pH 7.9 8.5 II
02 ppm 9.6 9.4
Cond. 528 526
Temp(C) 15.5 15%.0 15.0 15.5 15.5 |
6 pH 7.9 8.5 \
02 ppm 9.6 3.5 '
Cond. 532 525
Temp(C) 15.5 15.0 15.0 15.5% 15.%
Control pH 7.9 6.5 '
07 ppm 4.5 9.5
Cond. 531 525
Temp(C) 15.5 15%.0 15.0 15.5 15.5

resr corpucren Y : B.A.R. ENVIRONMENTAL

s
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TOXICITY TEEST REPORT

TEST CONDITIONS

Sample Number: §2920100 Test Numper: i
Company : Environment Canaga Tire Study (3yy¥y8y4y)
4
Region
Control point : New Tire B 1d post exp., (101)
Laboratory : BAR
fampling Method : Grab
Sampled By : D.VanlenKieboom
Date Collected T U2/23/97
Recelived : 02723797
Tested 1 02/22/92
Time 1 1125

Type of Bloassay : STATIC
(Protocol to determine the acute lethality of liguia
effluents to fish. OME, 1983).

Test Animal : Rainbow trout
Weightigm) : 0.62
Length{mm) 243,20

MORTALITY DATA

TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %

100 0 0 10 10 L0 10u
50 0 0 1 3 4 40
25 0 0 0 0 0 U
13 0 ¢ 0 0 0 0]

& G 0 ] 0 0 ]
Control { 0 0 (1 { U

96 Hour LC50 95 % Confidence Limits
Upper Lower
54.60000 10G.00000 25.00000




Curve Gl Page ¢ l
Binomial l
TOXICITY TEST PARAMETERS
Sanple Number: 03920100 TasT Numher: 1 |
TEST ELAPSED TIME l
CONC.
% G0:00 24:00 48:00 72:00 96:00 l
e pH 8.4 8.5
02 pom 10.0 9.7
Congd. 501 506
Temp(C) 15.5 15.0 15.0
50 DH 8.1 8.5 ||
02 ppm 9.7 9.1 A
Cond. 520 520 ‘
Temp(C) 15.5 15,0 15.0 15.5 1i5.Y )
25 pH 6.0 8.5
02 ppm 9.6 9.3
Cond. 524 525
Temp(C) 15.5 15%.0 15.0 15.5 15.5 o
13 pH 7.9 8.5 II
02 ppm 9.5 9.3
Cond. 526 531 '
Temp(C) 1.5 15.0 0 15.0 15.5 1%.5
6 DH 7.9 8.5
02 opm u.5 9.5
Cond. 528 530
Temp(C) 15.5 15.0 15.0 15.5 15.5
Control pH 7.9 8.5
02 popm 9.5 9.4
Cond. 523 529
Temp(C) 15.% 15.0 15.0 15.5 15.5

(5]

rest conoucren ay ;. B-AR. ENVIRONMENTAL




APPENDIX 4b

2 day post exposure
® Rainbow trout



B.A.R. Environmental Page 1
TOXICITY TEST Rkeog?
TEST CONDITIONS
Sample Number: (3920103 'est Number: ]
Company Environment Canada Tire study (359Y99¥9¥4Y)
, ONT
Region
Control point scrap Tire B 0 post cxp®, (vlZ)
Laboratory BAR
Sampling Method Grab
Sampled By J. Reid
Date Collected 02/24/92
Received 02/24/92
Tested 02/24/92
Time 1320
Type of Bioacssay STATIC
(Protocol to determine the acute lethality of liquid
effluents to fish. OME, 1983},
Test Animal Rainbow trout
Weight{gm) 0.66
Length({mm) 144,20
MORTALITY DATA
TEST ELAPSED TI1ME TOTAL
CONC. MORTALITY
% 00:00 24:00 43:00 72:00 96:00 %
100 0 10 10 10 10 1yy
50 0 10 10 10 10 100
25 0 0 10 10 10 100
13 0 0 1 1 1 1y
6 0 0 0 0 0 U
Control 0 0 0 0 0 0
%96 Hour LC50C 95 % Confidence Limits
Upper Lower
16.80000 25.00000 13.00000

[



PCurve o 0.0

Einomial

bage 2

Sample Number: (3920103

Test Numper:

TEST ELAPSED TI1ME
CONC.
% 00:00 24:00 48:00 72:00 946:00
100 pH 8.4 8.4
02 ppm 9.9 9.4
Cond. 47} 480
Temp(C) 15.5 15.0
50 pH 8.1 8.4
02 ppm 9.7 9.4
Cond. 502 504
Temp(C) 15.5 15.0
25 pH 8.0 8.4
02 ppm 9.6 4.4
Cond. 518 515
Temp(C) 15.5 15.0 15.%
13 pH 8.0 8.5
02 ppm 9.6 9.8
Cond. 524 524
Temp(C) 15.5 15.0 15.5 15.5 15.¢
6 pH 8.0 8.4
02 ppm 9.5 9.8
Cond. 521 529
Tenmp(C) 15.5 15.0 15.5 15.5 15.0
Control pH 8.1 8.5
02 ppm 9.6 9.9
Cond. 529 529
Temp(C) 15.5 15.0 15.5 15.5 15.0

B.A.R. ENVIRONMENTAL




B.A.R. Environmental Page
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920102 lest number 1
Company Environment Canada Tire Study (294999949
r’
Reaion
Contrel point New Tire B 4 post exp., ii62)
Laboratory : BAR
Sampling Method ¢ Grab
5ampled By J.Reid
Date Collected 2 02/24/92
rRecelived P U2/24792
Tested 2 0Z724/92
Time 21315
Type of Bioassay STATIC
{Protocol to determine the acute lethality of 1jguid
effluents to fish. OME, 1983).
Test Animal : Rainbow trout
Weight{gm) : 0.66
Lenath(mm) :44.20
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 485:00 72:00 96:00 %
100 0 0 10 10 10 14U
50 0 0 1 1 2 20
25 0 0 0 0 0 i
13 0 ¢ 0 U ¢ U
6 Q 0 0 0 4 ¥
Control 0 0 ¥ 0 Y U
96 Hour LC5C 95 % Contlcence Limits
Upper Lower
bz, 20000 100.00000 25.00000



SLOPE of Mortality Curvs . Page 2
LC50 Calculated By : Sinomial
TOXICITY TEST PARAMETERS
Sample Number: 03920102 1est Numpey: L
TEST ELAPSED T1ME
CONC.
% 00:00 24:00 48:00 72:00 9v6:00
100 pH 8.4 5.5
02 ppm 9.7 9.3
Cond. 498 502
Temp(C) 15.5 15,0 1%.%
50 pH 8.1 8.5
02 ppm 9.4 9.8
Cond. 512 518
Temp(C) 15.5 15.0 15.5 15.5 15.0
25 pH 8.0 5.4
02 ppm 9.4 9.6
Cond. 521 521
Temp (C) 15.5 15.0 15.5 15.5 15,0
13 pH 8.0 8.4
02 ppm 9.5 9.1
Cond. 523 529
Temp{C) 15.5 15.0 15.5 15.5 15.0
£ pH 8.0 8.4
07 ppm 9.5 9.1
Cond. 524 530
Temp{C) 15.5 15.0 15.5 15.5 15.0
Control pH 7. 8.4
02 ppm 9. 9.6
Cond. 528 534
Temp(C) 15. 15.0 15.5 15.5 15.0
test covpuctep BY ¢ _ B.A.R. ENVIRONMENTATI,
.3



APPENDIX 4c

4 day post exposure
® Rainbow trout



AR, Environment Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920107 Test Number: 1
Company : Environment Canada Tire study (3999499944
’
Region
Control point Contrel B 44 post exp., {(504)
Laboratory : BAR
Sampling Method : Grab
Sampled By : J.Reid
Date Collected : 02/26/92
Received 1 02/26/92
Tested L2492 02/26/92
Time : 1310
Type of Bioassay : STATIC
(Protocol to determine the acute lethality of liguida
effluents to fish. OME, 1483).
Test Animal : Rainbow trout
Weight(gm) : 0.68
Length (mm) :44.10
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 0 0 0 0 U
100 0 0 0 0 0 0
Control 0 0 0 0 0 0
Control 0 0 0 0 0 0
96 Hour LC50 95 % Confidence Limits
Upper Lower
Non-lethal
2



SLOPE of Mortality Curve : .y Page Z
LC50 Caiculated By

TOXICITY TEST PARAMETERS

Sample Number: 03920107 Test Numper: 1
TEST ELAPSED TIME
CONC.
% 00:00 24:00 48:00 72:00 96:00
100 pH 8.4 8.3
G2 ppm 10.0 9.1
Cond. 423 429
Temp(C) 16.0 15.5 15,0 15.0 1%5.0
100 pH 8.4 8.5
02 ppm 9.9 9.8
Cond. 423 427
Temp(C) 16.0 15.5 15.0 15.0 1%.0
Control pH 7.8 8.5
02 ppm 9.5 9.3
Cond. 520 519
Temp(C) 16.0 15.5 15.0 15.0 15.0
Control pH 7.8 8.4
02 ppm 9.5 9.2
Cond. 521 518
Temp(C) 16.0 15.5 15.0 15.0 15.0

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY :




B.A.E. Envivonment Page 1
TQXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920105 Test Number: 1
Company : Environment Canada Tire Study (399999949)
I
Region

Control point

Laboratory

Sampling Method

Sampled By

Date Collected
Received
Tested

Time

Type of Bioassay

i Scrap Tire B 44 post exp.,

(804)

. BAR
: Grab
: J.Reid

02/26/92

1 02/26/92
t —ery2- 02/26/92
: 1300

¢ STATIC

(Protocol to determine the acute lethality of liquid

effluents to fish. OME, 1983).
Test Animal : Rainbow trout
Weight(gm) : 0.68
Length (mm) :44.10
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 10 10 10 10 100
50 0 10 10 10 10 140
25 0 0 10 10 10 100
13 0 0 0 0 0 U
6 0 0 0 0 ¢ 0
Controcl 0 0

0 0 0 v

96 Hour LC50

18.00000

95 % Contidence Limits
Upper Lower

25.00000 13.0U000

o



ZLOFE I Mortallty Curve 0.0 Page 2
LC50 Calculated By Binomial
TOXICITY TEST PARAMETERS
Sample Number: 03920105 Test Numper: 1
TEST ELAPSETD T1ME
CONC.
% 00:00 24:00 48:00 72:00 96:00
100 pH 8.5 8.5
0Z ppm 10.1 9.2
Cond. 447 456
Temp(C) 16.0 15.0
50 pH 8.2 8.5
02 ppm 10.0 9.1
Cond. 487 4817
Temp(C) 16.0 15.0
25 pH 8.0 8.3
02 ppm 9.8 9.5
Cond. 507 513
Temp(C) 16.0 15.0 15.0
13 pH 7.9 8.5
02 ppm 9.7 9.0
Cond. 516 509
Temp(C) 16.0 15.0 15.0 15.0 15.0
6 pH 7.9 8.5
02 ppm 9.7 9.4
Cond. 520 512
Temp(C) 16.0 15.0 15.0 15.0 15.v
Control pH 7.9 8.5
02 ppm 9.7 9.6
Cond. 523 513
Temp{C) 16.0 15.0 15.0 15.0 15.0
TAL
B.A.R. ENVIRONMEN
TEST CONDUCTED BY :
.3
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TOXICITY TEST REDPORT
TEZT CONDITIONS
Sampie Number: (3920106 Test Numbor: 1
Company Environment Canace Tire Study (39vv9yyay)
, ONT
Region

Control point New Tire B 4 post exp*, (704)
Laboratory BAR
Sampling Method Grab
Sampled By J. Reid
Date Collected P-3yE3rers 02/26/92
Received (=GR~ 02/26/92
Tested (=223 492+ 02/26/92
Time ¢ 1305
Type ¢f Bloassay STATIC
(Protocol to determine the acute lethality of liquid
effluents to fish. OME, 1983}.
Test Animal Rainbow trout
Weight(gm) 0.68
Length{mm) :44.07
MORTALITY DATA
TEST ELAPSETD TI1IME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 1Z:00 %
100 0 " 5 5 6 6 6U
50 0 0 1 1 Y Z 20
25 0 e 0 0 ¢ 0 0
12 0 0 0 U 0 U 0
6 0 0 0 0 0 0 0
Control 0 0 0 0 0 0 0
96 Hour LC50 95 % Contidence Limits
Upper Lower
84.70000 0.00000 G.00000U

Confidence limits > 25

Page 1



0.0 Page ¢
Binomia!
TOXICITY TEST PARAMETERS
Sample Number: 03920106 Test Number: 1
TEST ELAPSED TI1ME
CONC.
% 00:00 24:00 48:00 72:00 96:00 12:00
100 pH g.¢ 8.5 8.5 8.5
02 ppm 10.1 9.7 9.7 10.0
Cond. 488 499 499 494
Temp{C) 16.0 15.5 15.0 15.0 15.0 15.¢0
50 pH 8.2 8.5
02 ppm 9.9 9.5%
Cond. 507 512
Temp{C) 16.0 15.5% 15.u 15.0 15.0 1%5%.0
25 pH 8.0 8.4
02 ppm 9.8 9.7
Cond. 516 516
Temp(C) 16.0 15.5 15.0 15.u 15.0 15.0
13 pH 7.9 8.5
C2 ppm 9.4 y.5
Cond. 518 519
Temp(C) 16.0 15.5 15.0 15.0 15.u0 15,0
6 pH 8.0 8.3
02 ppm 9.9 Yy.0
Cond. 520 521
Temp(C) 16.0 15.5 15.0 15.0 15.0 15.0
Control pH 7.9 8.3
02 ppm 8.8 8.9
Cond. 522 522
Temp(C) 16.0 15.% 15.0 15.0 15.0 15.0

rest coxpuctep py : B.A.R. ENVIRONMENTAL




APPENDIX 4d

8 day post exposure
e Rainbow trout
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BE.EF. Environmental Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920118 Test Number: 1
Company Environment Canada Tire Study (399999444}
, OWT
Rzgion
Control point Control B 8d post exp®, (50%)
Laboratory : BAR
Sampling Method Grab
Sampled By J. Reid
Date Collected 03/01/92
Received 03/01/92
Tested : 03/01/92
Time : 1130
Type of Bioassay STATIC
(Protocol to determine the acute lethality of liquia
effluents to fish. OME, 1983).
Test Animal : Rainbow trout
Weight(gm) : 0.87
Length (mm) $44.00
MORTALITY DATA
TEST ELAPSED T1ME TOTAL
CONC. MORTALITY
% (0:00 24:00 48:00 72:00 96:00 %
100 0 0 0 0 0 0
100 0 C 0 0 0 0
Control 0 0 ¢ 0 ¢ U
Control 0 0 2 0 ¢ 0

96 Hour LC50
Upper

Non-lethal

95 % Confidence Limits

Lower




ality Curve : 0.0 Page 2
TOXICITY TEST PARAMETERS
Sample Number: 220118 Test Number: i
TEST ELAPSED TIME
CONC. :
% 0C0:00 24:00 48:00 72:00 96:00
100 pH 8.5 8.4
02 ppm 10.1 10.0
Cond. 403 415
Temp(C) 15.5 15.0 15.0 15.0 15.u
100 pH 8.5 b.3
02 ppm 10.1 Y.b
Cond. 403 414
Temp(C) 15.5 1%.0 1%.0 15.0 1%5.u
Control pH 7.9 8.5
02 ppm 9.2 9.8
Cond. 523 523
Temp(C) 15.5 15.0 15.0 15.¢ 15.0
Control pH 7.9 §.5
02 ppm 9.2 9.9
Cond. 523 525
Temp(C) 15.5 15.0 15.0 15.0 15.0
TEST CONDUCTED BY : B.A.R. ENVIRONMENTAL
.3
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BLAE. Environmental Page 1
TOXICITY TEST REPORT
TEET CONDITIONS
Sample Kumber: 03920120 Test Number: i
Company Environment Canada Tire Study (399999949
CNT
Region
Contro!l point Scrap Tire B bt post expr, (8U8)
Laboratory BAR
Sampling Mothod Grakb
Sampled By J. Relid
Date Collected 03/01/92
Received D2/0L/92
Tested 03/01/92
Time 1150
Type cf Bioassay STATIC
(Protocol to determine the acute lethality of liquid
effluents to fish. OME, 1983).
Test Animal ¢ Rainbow trout
Weight(gm) 0.87
Length {mm) :44.00
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
100 0 10 10 10 10 luu
50 0 5 10 1 10 10y
25 0 0 5 5 5 90
13 0 0 0 0 & U
6 C 0 U 0 0 U
Control e 0 0 0 0 g
96 Hour LC50 Y% % Conficence Limits
Upper Lower
25.00000 50.00000 13.00000




SLOPE cf Mortality Curve @ (.0 Page 2
LC50 Calculated By Binomial

TOXICITY TEST PARAMETERS

sample Number: 03920120 Test Numper: L
TEST ELAPSED TIME
CONC.
% 00:00 24:00 48:00 72:00 96:00
100 pH 8.5 8.5
02 ppm 9.9 9.6
Cond. 406 41
Temp(C) 15.5 15.¢0
50 pH §.2 8.5
G2 ppm 9.6 9.6
Cond. 461 4617
Temp(C) 15.5 15.0
25 pH 8.0 8.4
02 ppm 9.3 5.5
Cond. 494 499
Temp(C) 15.5 15.0 15.0 15.0 15.0
1z pH 7.9 8.5
02 ppm 9.2 9.9
Cond. 510 509
Temp(C) 15.5 15.0 15.0 15.0 15.0
6 pH 7.9 8.5
02 ppm 9.3 10.1
Cond. 516 517
Temp(C) 15.5 15.0 15.0 15.0 15.0
Control pH 8.0 8.5
02 ppm 9.3 9.9
Cond. 519 525
Temp(C) 15.5 15.0 15.0 15.0 15.90

rest comouersn py . B.A.R. ENVIRONMENTAL

[



E.A.E, Environmental Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920119 Test Number: 1
Company Envircnment Canada Tire Study (3939999949
, ONT

Region
Control point New Tire B 64 post exp*, (708)
Laboratory BAR
Sampling Method : Grab
Sampled By : J. Reid
Date Collected 1 03/01/92

Recelived : 03/01/92

Tested : 03/01/92
Time : 1135
Type ¢f Blcassay t STATIC

{Protocol to determine the acute lethality of liguia
effluents to fish. OME, 1983).

Test Animal : Ralinbow trout
Weight(gm) : 0.87
Length(mm) :44.00

MORTALITY DATA

TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %

100 0 0 & 10 10 1u0

50 0 0 ] 1 1 10

25 0 0 4] 0 g G

12 0 0 9] ¢ 0 U

6 ] 0 0 0 0 0

Control 0 0 0] 0 0 0

9¢ Hour LC50 9% % Contigence Limits
Upper Lower
65.73000 100.00U0U 5¢.4uuiu




SLOPE of Mortality Curve 0.2 Page 2
LC50 Calculated By Binomial
TOXICITY TEST DARAMETERS
Sample Number: 03920119 Test Number: L
TEST ELAPSED T1ME
CONC.
% U000 24:00 4%:00 7Z:560 9b:0uU
100 pH 8 8.5
02 ppm 10. 9.7
Cond. 44 45]
Tewp(C} 15,0 15,0 15,0 1500 15,0
50 pH 8 ¢.4
02 ppm 9. 9.7
cong. 48 492
Temp(C) 15. 15.0 15.0 15.0 15.0
25 pH 8. 8.4
02 ppm 9. 9.8
cond. 50 506
Temp(C) 15 15.0 15.0 15.0 15.0
13 pH 8.0 8.4
02 ppm 9.3 9.8
Cond. 510 513
Temp(C) 15.0 15.0 15.0 15.0 15.0
6 pH 8.0 8.5
02 ppm 9.4 10.0
Cond. 520 518
Temp{C) 15.0 15%.0 15.0 15.0 15.0
Control pH 1.9 8.5
02 ppm 9.3 y.8
Cond. 521 523
Temp(C) 15.0 15.0 15.0 15.0 15.0

TEST CONDUCTED BY :

B.A.R. ENVIRONMENTAL

[}



APPENDIX 4e

16 day post exposure
® Rainbow trout



ELALE. Envis Page
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: 03920135 Test Numper: 1
Company Environment Canada Tire Study (399999929)
ONT
. 7 eyl
Region
Control point Control B 168 post exp®, (516)
Laboratory BAR
Campling Method Grab
Sampled By D.VanbenKieboom
Date Collected 03/09/92
Recelived 05/09/52
Tested 63/09/92
Time 1355
Type of Blioassay STATIC
(Protocol to determine the acute lethality of liguia
effluents to fish. OME, 1983).
Test Animal Rainbow trout
Weight{gm) ¢.89
Length(mm) $48.60
MORTALITY DATA
TEST ELAPSED TI1ME TOTAL
CONC. MORTALITY
% 00:06 24:00 48:00 72:00 Y6:00 %
100 0 0 0 0 0 0
100 0 0 0 0 0 G
Control 0 0 0 0 0 0
Control 0 0 0 0 0 0
36 Hour LCS5¢0 95 % Contidence Limits
Upper Lower

Non-iethal




0L Page 2
TOXICITY TEST PARAMETERS
Sample Number: 03920135 Test Number: 1
TEST ELAPSED TIME
CONC.
% 00:00 24:00 46:00 72:00 $6:00
100 oH 8.5 8.4
02 ppm 10.1 9.9
Cond. 401 401
Temp(C) 16.0 15,5 14.5 15.0 5.0
100 pH 8.5 8.4
02 ppm 10.1 9.9
Cond. 401 401
Temp(C) 16.0 15.5 14.5 15.0 15.0
Control pH 7.9 8.4
02 ppm 9.1 9.2
Cond. 526 524
Temp(C) 16.0 15,5 14.5 15.0 15.0
Control pH 7.9 8.4
02 ppm 9.1 9.2
Cond. 526 524
Temp(C) 16.0 15.5 14.5 15.0 15.0

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY :

.
(8N



TGXICITY TEST REPORT

Page 1

TEST CONDITICH

L L

-

Sample Number:

Company

o3

ion

[34)
1®]

Cont

~

0l point

Laboratory
Sampling Method

-Sampled By

Date Collected
Recelived
Tested

Time

Type ¢f Bicassay

03920

e

Environment Canada Tire Study
opnm

y Hand

(39949949949

Scrap Tire B ib6d post exp, {bib)
BaR

Grab

D.VanDenKieboom

03/09/92

02/09/92

05/09/92

1405S

ETATIC

37 Test Number:

o

(Protocol to determine the acute lethality of ligquic

effluents to fish. OME, 1983).
Test Animal ¢ Rainbow trout
Weight(gm) : 0.89
Length(mm) :48.60
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 0C:00 24:00 48:00 72:00 96:00 %
100 0 4 10 10 10 Lug
50 0 0 4 7 7 T
25 0 0 i 1 L e
13 0 0 0 0 0 U
6 0 0 0 0 ) 0
Control 0 0 0 0 0 0]

95 % Contidence Limits
Upper Lower

96 Hour LCS0

40.500060 53.7100¢ 30.67000




Ve 6.¢ Page 2
Probitc
TOYICITY TEST PARAMETERS
Sample Number: 03920137 Test Number: 1
TEST ELAPSETD TIME
CONC.
% CU:00 24:00 48:00 72:00 96:00
100 DH 8.5 8.2
02 ppm 10.2 9.0
Cond. 296 402
Temp(C} 16.0 15.5 14.5
50 pH 8.2 8.4 8.5
2 ppm 9.8 9.4 10.1
Cond. 457 455 463
Temp(C) 16.0 15.5 14.5 15.0 15.0
25 pH 8.0 8.4
0Z ppm 9.8 9.7
Cond. 491 492
Temp(C) 16.0 15.5 14.5 15.0 15.0
13 pH 8.0 §.4
02 ppm 9.1 9.4
Cond. 505 508
Temp(C) 16.0 15.5 14.5 15.0 15.0
6 pH 8.0 8.5
02 ppm 9.6 9.6
Cond. 513 513
Tenp(C) 16.0 15.5 14.5 15.0 15.0
Control pH 7.9 8.4
02 ppm 9.5 9.7
Cond. 525 520
Temp(C) 16.0 15.5 14.5 15.0 15.0

TEST CONDUCTED BY :

B.A.R. ENVIRONMENTAL




ELVRVE, D it Page 1
TOXICITY TEST REPORT
TEST CONDITIONS
Sample Number: (£3920136 Test Number i
Company Environment Canada Tire Study (399999949,
, ONT
Region
Control peint New Tire B 168 post exp¥*, (716}
Laboratory BAR
Sampling Method Grab
sampled By D.VanDenKlieboom
Date Collected 03/09/92
Received 03/09/92
Tested 03709792
Time 1400
Type ¢f Bloassay STAT1C
(Protocol to cetermine the acute lethality oi iiguia
effluents to fish. OME, 1Y983).
Test Animal : Rainbow trout
Welight!{gm) : 0.8¢
Length{mm) :48.60
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 03:00 2 48:00 72Z:00 96:0C %
10C 0 0 1 1 1 L0
50 0 0 0 0 0 u
25 0 0 0 0 0 ¢
12 a 0 0 0 0 0
6 0 0 0 g 1 Lo
Control 0 U 0 y 1 1y
96 Hour LC5S0 95 % Contidence Limits
Upper Lower
»100 u.yuuue ¢.uuyou



TLOPE of Mortality Curve 0.0 Page 2
LCSC Calculated By Binomial
TOXICITY TEST PARAMETERS
Sample Number: 033201236 Test Numper: 1
TEST ELAPSETD TIME
CONC
% D0:00 24:U0 48:00 72:00 96:00
100 oH 2.5 4.4
02 ppm 9.8 16.0
Cond. 419 23
Temp(C) 16,0 15.5% 14.5 14.0 15,0
50 pH §.2 8.4
02 ppm 9.7 9.8
Cong. 466 476
Temp (C) 16.0 15.5 14.5 15.0 1%5.0
25 pH 8.1 8.3
02 ppm 9.6 9.3
Cond. 494 501
Temp(C) 16.0 15.5 14.5 15.0 15.0C
13 pH 8.0 8.3
02 ppm 9.6 8.8
Cond. 507 509
Temp(C) 16.0 15.5 14.5 15.0 15.0
6 pH 8.0 8.4
02 ppm 9.3 9.2
Cond. 515 516
Temp(C) 16.0 15.5 14.5 15.0 15.¢
Control pH 7.9 8.5
C2 ppm 9.1 ¥.6
Cond. 516 51t
Temp{C) 6.0 15.% 14.% 15.0 15.0

B.A.R. ENVIRONMENTAL

TEST CONDUCTED BY

Lai



APPENDIX 4f

32 day post exposure
® Rainbow trout



o TR

Page

-

Laboratory
Sampiing Methed :
Sampled By
Date Collected :
Received
Tested :
Time :
Type of Eloassay :
Test Animal :
Weight{gm) :
Length(mm) 13

MORTALITY DATA

TEST
CONC.

% 00:00 24:90 24§:

[ €2}
-t
<
)
Cn
(Ko
(X
c
e
[N
(X
Y
(S

Environment Canada 'Tire

7

{532}

Lp]
f
o
ct
(24
o
s

B 5zd post exp.,

4]
13

o PotaN

Grab
K.Holtze
03725797

N2 97 10
LS P

W3/7271742
11730
v

il

~

STATIC
(Protocol tec determine the acute lethality of
effluents to fish. OME, 1983).

[
b

:Q
e
ot
(@1

Rainbow trout
0.39
7.60

ELAPSETD TIME TOTAL

MORTALITY

T200 96:00 %

umper: L

100 0 0
Control 0 0

86 Hour
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Date Collected
Regeived

Type of Bloasuay

Test Animal
Weight(gm)
Length {mm)

MORTALITY DATA

TEST
CONC.

A ~ Wi = Nivree : . H
20173 Test Numbery: i
- - = = m ~, [ad h) ¥} g A 1)
Envirenment Cansda Tire Study {299899444)
7

[ad - n “ ~ e el S { PR
¢oScrap Tire B z/g post exp, (622)

: STATIC
(Protocol to determine the acute lethality ot liguiag
effluents to fish. OME, 1983).

: Rainbow trout
: 0.38
:37.60

ELAPSED TIME TOTAL
MORTALITY

% 0C:00 24:00 48:00 72:00 96:00 Y%
108 ¢ £ 9 10 Iy 1yg
50 0 0 5 10 10 1o
25 0 0 0 0] 0 g
1z 4] 0 G ( 0 U
Control s d } 0 G u

96

Hour LCS0 95 % Conficdence Limitz
Upper Lower
35.40000 SU. 00U 25,000
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Binomial
TOXICITY TEST PARAMETERS
Sample Number: (3920173 Test Numper: i
TEST ELAPSED T1ME
CONC.
% U100 Z24:00 48:00 72:00 96:00
100 pH 8.4 8.4 8.5
072 ppm 9.3 9.2 1t.0
Cond. 390 386 288
Tenp(C) 1.6 15.0 15.0 15.0
50 H 2.1 g.3
G2 ppm 9.7 8.9
Cond. £62 457
Temp(C) 15.0 15.0 15.0 15.0
25 pH 8.0 8.3
02 ppm 9.2 9.4
Cond. 495 498
Temp(C) 15.0 15,0 15.0 15.0 1%.0
13 ok 8.0 8.3
02 ppm 8.9 9.4
Cond. 511 508
Temp(C) 15.0 15.0 15.0 15.0 1%5.0
Contrel pH 1.9 %.4
02 ppm 9.2 Y.b
Cond 525 519
Temp(C) 15.0 15.0 15.U0 15.0 15.0
EAT FONDUCTED EY B.A.R. ENVIRONMENTAL
.3



TOXICITY TEST REPQORT

TEST CORNDITICGNS

Sample Numbey: 02920177 Test HNumber: i
Company : Envivonment Canada Tire Study (34599v94y)
7

Control point : New Tire B 32¢ post exp., (132)
Laboratory BAR
Sampling Method ¢ Grab
Sampled By : K.Holtze
Date Collected : 03/25/9%

Received : 03/27/82

Tested : 03/27/792
Time 1130
Type of Bloassay : STATIC

(Protocel to determine the acute lethality ot liguid
effluents to fish., OME, 1983).
Test Animal : Rainbow trout
Weight(am) :0.39
Length{mm) 127.60
MORTALITY DATA
TEST ELAPSED TIME TOTAL
CONC. MORTALITY
% 00:00 24:00 48:00 72:00 96:00 %
G G 0 0 0 0 0
Control 0 0 t 0 0 0
96 Hour LC50 95 % Confidence Limits
Upper Lower

Non-lethal
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TOXICITY TEST PARAMETERS
Zanple Number: 03920172 Test Numper: i
TEST ELAPSED TI1IME
CONC.
% GU:00 24:00 46:00 72:00 4600
100 DH 6.4 .4
0Z ponm Y U]
Cond ., 401 293
Tenp(C) 5.0 154 15,0 15%.0 15,90
Control pH 7.8 8.4
07 ppm 9.2 9.5
Cond. 525 5i¢
Temp(C) 15.0 15%.0 15.0 5.8 1%.u
TEST CONDUCTED BY e L
3
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National Water Research Institute
867 Lakeshore Road, P.0O. Box 5050
Burlington, Ontario

L7R 446 '

Our file  Notre référence

Your file  Volre référence

August 31, 1992

Library
National Water Research Institute
Canada Centre for Inland Waters

Library Staff,

I am pleased to send you a copy of the final contractor report
prepared for NWRI by B.A.R. Environmental Inc. titled "Evaluation
of the Potential Toxicity of Automobile Tires in the Aquatic
Environment”. Work on this study is continuing at NWRI, especially
on the chemistry side in attempting to identify the toxic
components of the tire leachate. Until these and other chemistry
tests are further advanced and the effects of dilution, transport
and fate of the toxic components are better understood, I am still
optimistic about the use of waste tires in water. In fact, an
artificial tire reef has been approved by provincial regulatory
agencies and will be installed this month in Lake Erie’s Long Point
Bay.

Some of you may be interested to know that a study similar to

our’s, but with saltwater, is being undertaken by the Maryland -

Department of Natural Resources; it is related to the proposed use
of tires for aquacultural activities in Chesapeake Bay.

Please call me at (416) 336-4886 or FAX 336-4989 if you would like

to discuss this work.
Yours truly,

L

67(;.»‘;

Craig Bishop

Hydraulics Project
Research and Applications Branch
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CANADA'S GREEN PLAN
LE PLAN VERT DU CANADA

Think recycling
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‘ \,anada + Made from recovered materials Fait de papiers récupérés Pensez & recycler
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