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ABSTRACT

At INCO Lud., Copper CIliff, Ontario, effluents from ore processing and tailings

disposal sites are generally treated to precipitate nickel and other metals by adding calcium
hydroxide (target pH 10.5). As of August 1997, Ontario began restricting the pH of such
effluents to 6.0-9.5, and survival must be =50% in single concentration static acute
toxicity tests with both Daphnia magna Straus and rainbow trout (Oncorhynchus Mykiss
Walbaum). Without modifications, undiluted effluent from the Copper Cliff Waste Water
Treatment Plant (CCWWTP) would have exhibited pH >10.0, 510 mg/L total
ammoma/ium, and toxicity test failures. As the primary stressor was apparently un-ionized
ammonia, it was hypothesized that lowering cffluent pH would control toxicity by
favouring ammonium ions. While previous Toxicity Identification/Evaluations generally
supported the hypothesis, uncertainty remained because high survival rates often occurred
on occasions when un-ionized ammonia was expected to cause high mortality.

Vanability in toxicity was hypothesized to be attributable to spontaneous pH
declines that occurred during the course of toxicity testing, and consequent variability in pH
among effluent samples that were supposed to be identical. By marginally reducing pH of
effluent samples using sulfuric acid, it was possible to eliminate toxicity test failures
(mortality >S0%) for both Daphnia magna and rainbow trout. Analysis of the influence of
pH on mortality, and on the concentration of ammonia, was not straight forward since
cffluent pH began to decline from the very onset of investigations. The variability of pH as
measured during toxicity testing was markedly lowered through efforts to ensure consistent
atmospheric exposure. This included the acrations employed to achieve the required 80-
100% oxygen saturation range for satisfactory bioassay testing. By focusing on sample
pH from the critical periods during testing, i.e. prior to the time of death, I confirmed that
the high toxicities observed exclusively in alkaline non adjusted effluents were associated
with elevated pH (pH >9.5 for trout and >9.0 for D. magna ) and high concentrations of
ammonia (> 3.0 mg/L for trout and >2.5 mg/L for D. magna. ). It was also confirmed that
spontaneous pH declines followed from samples allowed to equilibrate with atmospheric
carbon dioxide. (continued )
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By the removal of carbon dioxide from the air supply, it was possible to acrate samples
and still maintain effluent pH at initial recorded values of pH >10.0. Samples which were

subjected to regular atmospheric aeration exhibited a prominent pH decline to
approximately pH 7.8 by 24 h, and subsequent pH stability for the 96 h test duration.
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1.0 INTRODUCTION

1.1 Background

In conjunction with INCO Ltd., a sernies of studies were conducted from late fall
1995 and early spring 1997 on the toxicity of effluents from the Copper Cliff Waste Water
Treatment Plant (CCWWTP) to rainbow trout (Oncorhynchus mykiss Walbaum) and the
fresh water zooplankton Daphnia magna Straus. Previous studies had determined that
toxic effluents were frequently highly alkaline (pH >10.0) and contained total ammonia in
the range of 5-10 mg/LL (B.A.R. Environmental Inc. 1993; Holize ef al .1989). Effluent
toxicity was concluded to be mainly a result of non-ionized ammonia, the chemical species
which is associated with alkaline pH and considered to be much more toxic than
ammonium ions (Emerson et al . 1975; Haywood 1983). It was noted, howcver, that
calculated concentrations of non-ionized ammonia often failed to predict observed montality
rates in toxicity tests on rainbow trout and D. magna. Trace metals were considered an
additional factor influencing effluent toxicity but not well supported by available data
(Aquatic Sciences 1995; B.A.R. Environmental Inc. 1993; Holize etal . 1989).

Municipal Industrial Strategy for Abatement (MISA) regulations becoming effective
by 1997 required that effluent pH be <9.S and that mortality rates in trout and Daphnia
acute single concentration toxicity tests be <S0% (EPA 1997). The present investigation
was undertaken to provide a more complete understanding of effluent toxicity, and to
suggest practical modifications to effluent treatment methods that would consistently

reduce its toxicity to acceptable levels.

1.2 Theory

Addition of alkaline materials to effluent, such as slaked lime (Ca(OH)3), has been
a common environmental measure to neutralize low pH (Snucins er al . 1995; Winterhalder
199S; Yan et al . 1995). Adding a strong base to acid mine drainage to reduce its acidity
can minimize the leaching of dissolved trace metals into receiving waters (Buffle er al.

1994).



The treatment of cffluents at the CCWWTP includes adding slaked lime which increascs the
pH of the effluent, favouring the process by which dissolved metals form insoluble
hydroxides and subsequently precipitate from treated waters (Heale 1995). For example, a
pH of at least 10.5 is required for efficient precipitation of Ni (Lanouette 1980).
Precipitation of trace metals can markedly reduce the overall potential toxic metal burden in
the cfflucnt and the receiving waters ( Yan and Dillon 1984).

Strong hydroxide bases such as slaked lime (Ca(OH)2) added to effluent systems

often increase the pH of the treatment waters to highly alkaline levels (pH >10.0). Thus,
the pH of treated effiuent would frequently exceed the maximum recommended pH of 9.5
cstablished for 1997 by the Municipal Industrial Strategy for Abatement (MISA) Iegislation
(EPA 1997). In addition to exhibiting MISA pH exceedance, highly alkalinc cffluent can
have toxic effects on aquatic organisms. These toxic effects are often attributable to
ammonia/ium which can be found in high concentrations in many effluents due to the
presence of excess nitrogenous based products found in various industrial processes , i.e.
scwage trcatment, fertilizers for agricultural practiccs, and blasting agents in mining
(Brezonik 1972; Geadah 1985; McNeely eral . 1979; Pommen 1983). Ontario’s guideline
for the protection of aquatic life is a concentration of <0.02 mg/L. non-ionized ammonia
(OMOEE 1984).

High effluent concentrations of total ammonia, high pH, and clevated temperatures

favour the shift of ionized ammonia (NHy+) to the highly toxic non-ionized ammonia

(NH3) species (Emerson et al . 1975). Emerson et al. (1975) determined that with

analytical data on three paramcters, pH, temperature, and total ammonia, onc can calculate
the concentration of toxic non-ionized ammonia. Clearly, if onc or scveral of these threc
factors were modified in a given effluent, a different concentration of non-ionized ammonia

would be produced. By adjusting effluent samples to promote the transformation of

ammonia (NH3 to NH4+ ), one would be able to assess the importance of non-ionized

ammonia with respect to toxicity.

(8]



Lowering pH in effluent samples should achicve a reduction in toxic ammonia
concentrations and would be an experimentally simple alteration since pH can be readily
adjusted to a specific target value by the careful addition of an acid (i.e. sulfuric acid) to
lower pH. Because bioassay procedures attempt to control temperature at levels optimal to

test organisms (i.e. 15°C for trout and 209C for D. magna ) and since total ammonia/ium

concentration can be determined in effluent samples through analytical methods, these
variablcs are conveniently obtained for usc in the calculation of non-ionized ammonia.

The frequent, spontancous declines in cffluent pH previously observed during
toxicity tests were of considerable interest, and they had not been examined in depth in
previous Toxicity Identification/Evaluation studies (Aquatic Sciences 1995; B.A.R.
Environmental Inc. 1993; Holtze er al. 1989). Since highly toxic non-ionized ammonia
shifts to the less toxic ammonium ion as pH declines, it was apparent that test organisms
exposed to ammonia rich alkaline effluent would have a reduced exposure to non-ionized
ammonia. Thus, it seemed necessary to moaitor temporal changes in pH very carefully,
and to determinc the time at which pH would be most criical for mortality.  In this
manner, a uniform technique of examining the contribution of ammonia and high pH to
toxicity would be established.

Thiosalts and other partially oxidized sulfur compounds are known to generate acid,
lowering pH as they are oxidized, and they are also typically present in iron sulfide based
mining tailings (Bolger 1980). However, thiosalts arc considered to be persistent in
alkaline waters (Goldhaber 1983), and thiosalt gencration has been noted to be mediated by
bacteria such as Thiobacillus spp. which specifically require a pH range of 2-8 and
temperatures of 20-439C for optimal growth (Staley et al. 1989). For this reason, it was
hypothesized that an alternative process was responsible for the spontaneous decline in pH
typically observed in the alkaline effluents.

Through exploratory experimentation in 1995, it was obscrved that the spontancous
decline in pH of alkalinc effluents could be climinated by isolaung cffluent samples from

atmospheric carbon dioxide.



The spontancous declines in pH were hypothesized to have resulted primarily from limed
effiluents taking up carbon dioxide during aeration, as carbon dioxide equilibrium was
being re-established between the effluent and the atmosphere.

Rcactions expected in non-equilibrated alkaline effluent exposed to the atmosphere:
- reaction (1) supplies the carbonic acid required for reaction (2).

CO; (atmospheric) + HyO (effluent) «mmesmsp H* + HCO3~ (D

Cat+ + 20H~ + H* + HCO;~ &= Cat+ + CO3~~ +2H20 )

Base thus begins to be ncutralized becausc of the substitution of the strong base
OH~ by CO3~ ~—. The CO3~ — ion predominates while pH is high (>9.5), but as

neutralization proceeds, HCO3~ — replaces CO3~ ~ (Butler 1991)
Catt + CO3~~ + HY + HCO3™ ~ smmmmep Cat+ + 2HCO3™ A3)
and Cat+ 4+ 20H— + 2H* + 2HCO3~«@=pp Cat+ + 2HCO3~ + 2H70 4)

HCO3~ ions predominate over both CO3~—~ and OH™ at circumneutral pH (Bulter 1991).

The effluent equilibrium pH level would be expected to vary depending on the

concentration of added calcium hydroxide, as a result of the added calcium ions (Cat+)

from the slaked lime being balanced by the bicarbonate ions (HCO3™) (Butler 1991).

If the substitution of hydroxide by atmospheric carbon dioxide (HCO3- or CO3™")

was rcsponsible for the pH declines observed, then several fundamental obscrvations
should be expected in the alkaline effluent during testing:
1) The pH of the alkaline effluent should decline over time and eventually stabilize at a

level close to neutral.



2) Differences in the degree of cffluent exposure to ambient air should control the rate
or degree of pH decline observed before or during toxicity testing. Therefore, if effluent
samples are subjected to similar and consistent exposure to the atmosphere, then we should
observe similar patierns in pH decline among replicate tests, and these replicates should
have low variability.

3) By isolating cffluent from atmospheric carbon dioxide we should observe alkaline
effluent pH to be stable at initial values.

1.3 Objectives

1) To dctermine changes in toxicity to rainbow trout and Daphnia magna after using
sulfuric acid to adjust the pH of alkaline effluents from the Copper Cliff Waste Water
Treatment Plant (CCWWTP) to levels <9.5, with toxicity being assessed from government
approved (Environment Canada 1990a; 1990b) single concentration static acute toxicity

bioassays.

2) To confirm or replicate the primary role of carbon dioxide uptake in the reduction of
alkalinc effluent pH during bioassay tests.

In order to meet these objectives it was necessary:
i) To examine the importance of chemical variation among samples collected at
weekly intervals, and from two different seasonal periods.
ii) To compare cffluent toxicity between Daphnia magna and rainbow trout.
iti) To cxamine the cffccts of specific pH reductions on efflucnt toxicity and
subsequent spontaneous changes in pH.
iv) To determine whether effluent toxicity was influenced by filtration.
v) To confirm that among replicate vaniability in pH could be minimized through

uniform handling and cxperimental protocols with respect to samplce acration.



vi) To determine the particular pH and non-ionized ammonia concentrations
experienced by test organisms at critical times during static toxicity testing
(i.e. prior to typical times of observed stress and mortality).

vii) To confirm by laboratory experiments:

¢ that pH declines would not occur in the absence of effluent exposure to
carbon dioxide.

e that low temperature would not retard spontaneous pH declines in the
presence of carbon dioxide, and therefore confirm that pH declines were not
likely dependent on biological activity, such as thiosalt oxidation by
bacteria.

* that the addition of an aqueous source of carbon dioxide, such as sodium
bicarbonate to alkaline effluents would mimic a spontaneous

decline in pH.

1.4 The use of Rainbow Trout and Daphnia magna in Toxicity Testing
Both rainbow trout and the cladoceran, represented by Daphnia magna, are
commonly found in waters of North America as well as other continents (Environment
Canada 1990a 1990b; Gulati 1978). Rainbow trout has been introduced from North
America to a large geographic portion of the world due to its importance as a highly sought
after sport fish and for table fare (MacCrimmon er al. 1972). While trout and D. magna
represent different trophic levels in the aquatic environment both organisms are considered
to have an important role. Cladocerans, such as D. magna , are primary consumers in the
planktonic community, and are an important food source for both invertebrate and
vertebrate predators (Hebert 1978). D. magna is considered to be representative of other
zooplankton species in regards to feeding habits, physiology, and behaviour (OECD
1984). Of the daphnid species, D. magna is determined to be one of the easiest to handle
(ten Berge 1978). As a result of its short life span, and its small size, culturing for the use
of toxicity testing is rather inexpensive and convenient when compared to larger organisms

(Environment Canada 1990b).



Becausc of its popularity, rainbow trout have been raised in haichcerics for stocking
purposes and for commercial aquaculture (Environment Canada 1990a; Letritz er al. 1980).
Rainbow trout are widely distributed in the world, therefore are an integral part of many
freshwater ecosystems and can be the dominant predator in the food chain (Gulati 1978).
Both D. magna and rainbow trout have been studied to a great extent with regards
to physiology and toxicological sensitivity (Adema 1978; Alabaster and Lloyd 1980; Ball
1967). While either organism can be used to determine environmental toxicity, the route by
which the potential toxicant is bioavailable to these organisms may be different. As a result
of smaller organism sizc, and hence the size of food particles ingested, D. magna may be
in direct contact with particulate matter in cffluent, unlikc trout. Trout would not be
expected to ingest large quantities of small particulate matter relatuve to their body mass, but
since D. magna are known to be indiscriminent filter feeders (Lampert 1987), these
organisms could be collecting and ingesting small particulates. Thus, the digestive system
could be an additional or alternate route for a potential toxicant to cffect the zooplankton.
Because of concems about using single species tests to represent an entire
ccosystem, both test organism are typically utilized to assess sensitivity to a particular
toxicant (Taylor 1981a). Under the Environmental Protection Act (1997), industry is
required by law to determinc organism sensitivity to efflucnts by subjecting them to routine
bioassays using both rainbow trout and Daphnia . A scicentific data base of great size is
available for both D. magna and rainbow trout, and both organisms have been accepted as
international standards for use in effluent toxicity testing (Baudo 1987 ; Environment
Canada 1990a 1990b).



2.0 METHODS
2.1 Phase I pH Adjustmment Experiments
2.1.1 Effluent samples

Three replicate bulk samples of treated effluent (= 400 L) were obtained directly from
the CCWWTP at the beginning of each of three weeks during late autumn in 1995. These
samplcs, employed in Trals 1 -3, were carried out on thc mornings of November 13,
December 4, and December 11. Effluent was siphoned through a clcan plastic hose from
the top of Clarifier #1 into two 200 L vessels at ground level, that had been fitted with clean
polyethylene plastic liners. The bulk samples were transported immediately to a work
spacc provided at INCO's Central Processing Technology building, and promptly divided
in random sequence among 15 plastic-lined containers (26 L) of the type routinely used for
toxicity test samples. Temperature, pH, and dissolved oxygen were recorded for each
sample prior to any experimental manipulations.

Tnal samples were divided into thesc 15 portions so that sets of essentially identical
samples would be available for testing all combinations of two classes of cxperimental
manipulations. One class of manipulations included five levels of pH adjustment, while the
other included three physical treatments that will be termed expeniments (A, B, and C).
Treatment combinations and the routinc procedures associated with them arc detailed

below, and summarized in Figures. 1 - 2.

2.1.2 Five pH adjustments in combination with experiment A

Four of the 15 cffluent samples selected at random were pH adjusted to approximate
the targets of pH 9.3, 8.8, 8.3, and 7.8, by adding 10% (1:10 dilution) sulphuric acid
dropwise through a burette while stirring gently to minimize aeration. The volumes of acid
added were recorded in cach casc. While these pH adjusiments were proceeding, pH was
montitored n a fifth sample of cfflucnt, which was also gently stirred, but not pH adjusted.
When the pH of each 26 L. sample was stabilized close to the desired target, and the pH and
dissoived oxygen levels had been recorded, a 2 L subsample was extracted, sealed, and
reserved for subsequent extensive chemical analyses (see Chemical Analyses below,

scction 2.4).
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Figure [: Manipulations of CCWWTP effluent samples for experiments A and C,

trials 1-3, 1995.
* indicates raw unadjusted effluent 9
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The remaining 24 L of cach experimental sample was immediatcly scaled, minimizing
hecadspace, labelled, and shipped as soon as possible by courier to Aquatic Sciences Inc.
(St. Catharines, Ontario) for toxicity tests on rainbow trout and Daphnia magna (sce
Toxicity Tests below, section 2.3). The typical time elapsed from the preparation and
scaling of the samples to the time of opening for toxicity lesting was cstimated to be

approximately 36h.

2.1.3 Five pH adjustments in combination with experiment B.

On cach cffluent sampling date, five randomly sclected 26 L samples were vigorously
acratcd for 30 minutes to cnsure oxygen availability, and then allowed to stand for another
90 minutes. Each of the samples were scparately passed through a high capacity pressure
filter (393mm dia. Supor®, 0.45 ym porcs) utilizing nitrogen gas at about 1.5 Bar as the
propellant. After all five cffluent samples had becn filtcred, four of the samples were
randomly pH adjusted to pH targets 9.3, 8.8, 8.3, and 7.8. While gently stirming each
sample, 10% (1:10 dilution) sulphuric acid was added dropwisc from a burectic, and the
volumes of acid added were recorded. During the adjustment period, the fifth sample of
filtered effluent was gently stirred and monitored for pH, but not pH adjusted. When the
pH of cach 26 L sample was stabilized close to the desired target, and the pH and dissolved
oxygen levels had been recorded, a 2 L subsample was extracted, sealed, and reserved for
the subscquent extensive chemical analyses we required (see Chemical Analyses below,
section 2.4). The remaining 24 L of ecach experimental sample was immedialely sealed,
minimizing headspace, labelled, and shipped as soon as possible by courier to Aquatic
Sciences Inc. (St. Catharines, Ontario) for toxicity tests on rainbow trout and Daphnia
magna (see Toxicity Tests below, section 2.3). The typical ime clapsed from the
preparation and sealing of the samples to the time of opening for toxicily lesting was

estimated to be approximately 36h.
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2.1.4 Five pH adjustments in combination with experiment C.

Four of the remaining five cffluent samples were pH adjusted to approximate targets
of pH 9.3, 8.8, 83, and 7.8, by adding 10% (1:10 dilution) sulphuric acid dropwise
through a burctte while surmng gently to minimize aeration. The volumes of acid added
were recorded in each case. While these pH adjustments were procceding, pH was
monitored in the fifth sample of effluent, which was also gendy stirred, but not pH
adjusted. When the pH of each 26 L sample was stabilized closc to the desired target, all
five samples were vigorously aerated for 30 minutes. Following this aeration, pH and
dissolved oxygen were measured, and a 2 L. subsample was extracted from each sample,
sealed, and reserved for subsequent chemical analyses (see Chemical Analyses below,
scction 2.4). The remaining 24 L of each cxperimental sample was immediately secaled,
minimizing headspace, labelled, and shipped as soon as possible by courier to Aquatic
Sciences Inc. for toxicity tests on rainbow trout and Daphnia magna (sce Toxicity Tests
below, section 2.3). The typical time elapsed from the preparation and sealing of the

samples to the time of opening for toxicity testing was estimated to be approximately 36h.

2.2 Phase I1 pH Adjustment Experiments
2.2.1 Effluent sampling protocol

Three bulk samples of treated effluent (approx. 600L) were oblained directly from
the Copper Cliff Waste Water Treatment Plant at the beginning of cach of threce wecks
during the early spring/late winter of 1997. These samples, referred to as Trials 4-6, were
collected on the momings of April 28, May S5, and May 12. Each bulk sample was
collected through a plastic hose attached to a line tapped into Clanifier #1, and each sample
was received into three 200L vessels which had been fitted with clean polycthylenc liners.
These vessels were immediately transported to a work area provided at INCO’s Central
Processing and Technology building, and they were then divided among 32 smaller plastic

lined containers of the type commonly used for transporting toxicity lcst samples.



Eight samples wcre extracted from the above vessels for chemical analysis; four (8L
in volume) were passed through a high pressurc filter apparatus (1.5 Bar, 0.45um pore
size, Supor® membrane) using nitrogen gas as the propellant, and four samples were not

filtered. Four replicate filter residues, four 1.5L. volumes of filtrant, and four I.5L
volumes of unfiltered cffluent were immediately stored at 4°C (+/- 2) until they could be

accepted for chemical analysis (see section 2.4). Temperature and pH were recorded for
cach sample prior to experimental manipulations.

Trial samples were divided into four replicates in such a manner that similar
samples would be available for replicate experimental testing. One set of manipulations
included physical treatments referred to as experiments (E and F), while the other included
four levels of pH adjustment, using sulfuric acid obtained from INCO’s acid plant. The
pH adjustments and differences between experiments arc discussed in the following

sections, and are summarized in Figures. 3,4, and 5.

2.2.2 Four pH adjustments, unfiltered samples (experiment E)

On each Trnal date, sixtecn effluent samples (approx. 25 L) werc randomly
distributed into four replicatc groups. Three of thc four samples in a replicate group werc
adjusted to predetermined pH targets of 9.1, 8.7, and 7.6. Adjustment of pH was
completed using a 5% (1:20 dilution) of sulfuric acid added drop wise through a burctte
while the sample was mechanically stirred under modcrate agitation. The fourth sample
was monitored for pH during this period, while being stirred, but it was not pH adjusted.

Once the desired pH targets were achieved, the 25L samples were labelled, sealed,
minimizing headspace, and shipped via courier to Aquatic Sciences Inc. for acute static
toxicity testing with rainbow trout and Daphnia magna (section 2.3). The typical ime
clapsed from the preparation and sealing of the samples to the time of opening for toxicity

lesung was estimated to be approximately 36h.
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TOXICITY TESTS

Experiment E
4 pH adjustments

n§16

BULK _EFFLUEN] SAMPLE

16 SAMPLES

/

TROUT DAPHNIA
TESTS TESTS
n=16 n=16

TOXICITY TESTS CHEMICAL ANALYSES
Experiment F
4 pH adjustments
Filtration
n=16 n=8
16 SAMPLES 4 FILTERED 4 NON-FILTERED
l (Dissolved) (total)
DAPHNIA \ /
TESTS
n=16 Chemical
Analysis

Figurc 3: Divisions of bulk cfflucnt through 1o acutc toxicity testing. Efflucnt experiments were performed on three bulk
samples, trials 4-6 from the Copper Cliff Waste Water Treatment Plant {rom carly spring 1997.



EFFLUENT SAMPLE

v

EXPERIMENT E
pH ADJUSTMENTS (5% H2S04)

7.6 8.5 9.1 N/A*
SUBSAMPLED FOR SAMPLES TRANSPORTED TO
CHEMICAL ANALYSES TOXICITY LAB
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(pH monitored)
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Figure 4: Manipulations of CCWWTP effluent samples for experiment E, trials 4-6, [997.
* indicates raw unadjusted efflent
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EFFLUENT SAMPLE
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EXPERIMENT F
pH ADJUSTMENTS (5% H2S04)
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Figure 5: Manipulations of CCWWTP effluent samples for experiment F, trials 4-6, 1997.
* indicates raw unajusted effluent.
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2.2.3 Four pH adjustments, samples filtered (experiment F)

On each trial date, sixteen effluent samples (approx. IOL) were taken from the
bulk efflucnt collected, and randomly distributed into four replicate groups. Three of the
four samples in each replicate group were modified to predetermined pH targets of 9.1,
8.7, and 7.6. Adjustment of pH was completed as described above, using a 5% (1:20
dilution) of sulfuric acid added drop wise through a burette while the samplc was
mechanically stirred under moderate agitation. The fourth sample was monitored for pH
while being stirred during the experimental period, but not pH adjustcd. Once the desired
pH levels had been achieved, 8 L of each sample was passed through a high volume
pressure filter apparatus (0.45um pore size, Supor® membrane) using nitrogen gas as the
propecllant.  Filters and residues were stored at room temperature until preparation for
further chemical analysis (section 2.4). Upon completion of the above preparations, the
filtered effluent samples were labelled, sealed, minimizing headspace, and shipped via
courier to Aquatic Sciences for acute static toxicity testing with Daphnia magna (section
2.3). The typical time elapsed from the preparation and sealing of the samples to the ume

of opening for toxicity testing was estimated to be approximately 36h.

2.3 Toxicity Test Procedures
2.3.1 Rainbow trout and D. magna protocol for loxicity tesung

Rainbow trout and D. magna toxicity tests were conducted by Aquatic Sciences
Inc. in St. Catharines, Ontario essentially according to the standard Canadian protocols for
acute static tests (Environment Canada 1990a; 1990b). In both cases undiluted effluent
failed the test whenever total mortality was 2 50% of the exposed animals.

The 96-hour static rainbow trout tests were conducted by placing 10 specimens
(0.3g-5.0g) into a sufficient volume of the test solution to ensure a loading density of <
0.5g/L.. Samples were continually acrated during testing, and temperature was maintained
at 15°C (+/-1). Mortalities were recorded after elapsed times of 24h, 48h, 72h, 96h, and
15h, 24h, 48h, 72h, and 96h for phase I and phase II studies respectively. Observations

of stress were recorded throughout the test period.
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Mortalitics were determined by the absence of opercular movement and no response to
subsequent gentle prodding. Symptoms of stress included failure to maintain balance,
gasping at the water surface, and Icthargic or sporadic swimming activities (Environment
Canada 1990a).

For the 48-hour D. magna tests, three groups of 10 neonates (< 24h of age) were

placed in three separate vessels containing 200mL replicate subsamples of the eftlucnt at a
temperature of 20°C (+/-1). Immobile specimens and any other indications of stress were

recorded after elapsed times of 24h and 48h for both studies. Mortalities were determined
by visual microscopic inspection of the organisms upon completion of each test (48h).
Mortality was determined by the lack of appendage movement and absence of a heart beat.
Symptoms of stress included immobility; defined as the inability to sustain frec suspended
swimming characteristics due to absence of antennac movement, or by the presence of

organisms trapped in the water surface tension (Environment Canada 1990b).

2.3.2 Phase [ study; additional procedures

When a bulk sample was received, three 200 mL subsamples were removed for D.
magna tests, and the rest of the sample was reserved for a single rainbow trout test. Atmy
request, each sample was aerated for a minimum of 30 minutes before toxicily testing
began. Also, in accordance with the standard protocol, any sample exhibiting either a low
or supersaturated concentration of dissolved oxygen was aerated further until dissolved

oxyvgen levels fell between 80%-100% saturation (Environment Canada 1990a; 1990b).

2.3.3 Phase II study; additional procedures

Upon reception of the samples submitted for Experiment E, a subsample was
extracted from each for D. magna testing. The parent samples, used subsequently for trout
tests, and the D. magna test subsamples, were immediately sealed and held at 4°C (+/-2)

until testing.
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Upon request, the following variance from the usual protocol was added. All
samples being prepared for trout testing were aerated for SO minutes, partly to climinate the
possibility of over- or under- saturation of dissolved oxygen during the test, but especially
to ensurc cach sample of effluent had a very similar pre-test exposure to atmospheric
carbon dioxide. Without this modification in methodology, only samples over- or under-
saturated with oxygen would have been pre-acrated. The samples to be used for Daphnia
testing were consistently pre-aerated for 30 minutes for the same reasons; the aeration time
was reduced from 90 minutes becausc D. magna tests employed a much smalier effluent

sample volume than trout tests.

2.3.4 Chemical analyses at toxicity test laboratory

Prior to testing cffluent samples, Aquatic Sciences Inc. raised stored effluent
samplcs 1o temperature required for toxicity testing [i.c. 15 ©C (+/-1) for trout and 20 °C
(+/-1) for Daphnia }(Environment Canada 1990a; 1990b), recorded dissolved oxygen, pH,
temperature, conductivity, hardness, physical state of sample, clanty, colour, presence of
precipitate, and odour. Temperature, pH, dissolved oxygen, and conductivity were
monitored at intervals during the toxicity tests. In detail, pH was monitored in rainbow
trout tests at the time intervals of Oh, 24h, 48h, 72h, 96h and Oh, 15h, 24h, 48h, 72h, and
96h for phase I and phase II studies respectively. Temperature, dissolved oxygen, and
specific conductivity were recorded at the same time frames, but excluding 15h for the
phase II study. In D. magna tests, pH was monitored at elapsed times of Oh and 48h and
Oh, 24h, and 48h for phase [ and phase 1! studies respectively. The other parameters lisied

above were monitored at Oh and 48h.
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2.3.5 Post-bioassay chemical analysis
1) Phase I study

Upon completion of each rainbow trout toxicity test at Aquatic Sciences Inc.,a 2 L
effluent subsample from the test vessel was returned to INCO's Central Processing

Technology laboratories at Copper Cliff. These samples were stored and transported at
4 OC (+/-2), and sample containers were kept closed. Upon sample ammival at the Copper

CHiff laboratory, five aliquots from each sample were processed for the routine series of

chemical analyses, as described in section 2.4.

it) Phase II study

Upon completion of each trout and Daphnia toxicity test at Aquatic Sciences Inc.,
a 250 mL sample was collected from each trout test vessel, and a 250 mL. composite was
collected from the three subsets of cffluent subjected to Daphnia tests.  All effluent

samples were sealed, stored, and transported, at 49C (+/-2), to the Central Processing

Technology building at INCO Ltd., Copper CIiff, Sudbury. Once the effluent samples had
arrived, post-test pH was determined, and then the samples were acidified and stored.

Total ammonia was later measured for each sample as described in section 2.4.

2.4 Chemical Analyses
2.4.1 Phase I and Phase I effluent studies

The aliquots of effluent samples from both pre-test and post-biassay samplings of
the phase I and phase [I study were prepared for the specified chemical analyses as

summarized in Figure 6.

Aliquot 1) Preserved with 1:1 H,SO, @ 3 drops per 200 ml of sample; for total
ammonia/ium & chemical oxygen demand (COD) analyses.

Aliquot 2) No preservative added; used for suspended solids*.
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Figure 6: Treatment paths for chemical analyscs of cffluent subsamples, trials 1-6, from
the CCWWTP studies of 1995 and 1997.

*1ncludes total and phenolphthalein alkalinity.



Aliquot 3) No prescrvative added; used for analyses of sulfate, nitrate, chlonide,
thiosulfate, conductivity, phenolphthalein alkalinity**, and total alkalinity.

Aliquot 4) Filtered samples used for determination of “dissolved” elcments. t

Aliquot 5) Non-filtered samples were usecd for “total” element analysis. T

* Suspended solids were completed only for the Phase [ study.
** Phenolphthalein alkalinity was only measured in the Phase [I study involving

experniment E and F.

T Samples from aliquot 4 and 5 were preserved with a 1:1 dilution of nitric acid at 2 mL
of acid per SO mL of sample prior to being analysed for various clements (analyses
included Ca, Na, Mg, K, Fe, Mn, Ni, Co, Cu, and Zn, among others).

2.4.2 Experiment F; filtered residues.

Filtered residues were liberated from the filters by placing them in SOmL of distilled
water and then adding 5SmL of concentrated HCI acid. The filters and solutons were
subjected to an ultrasonic bath for approximately 20 minutes, and then fixed with 2 mL of
nitric acid per 50 mL of solution. An aliquot of each sample was then analysed though
inductively coupled plasma-atomic emission spectrophotometry (ICP-AES). The elements
determined included Ca, Na, Mg, K, S, Fe, Mn, Al, Ni, Cu, Zn, Co, and several others.
Unused filter material was also similarly analysed as blanks to allow for data correction
where required. The total mass of each element retained on the filter was reported; this
value was equivalent to the mass of the clement in particulate form in 26 L and 8 L of

effluent for experiments B and F respectively.



2.4.3 Analytical procedurces for samples

Most chemical analyses were conducted by, or under the supervision of, staff
chemists at INCO’s Central Processing Technology laboratory facilities in Copper CIliff.
Following the laboratory’s normal protocol, total ammonia/ ammonium was analyzed by
ion specific electrode. Chemical oxygen demand was determined by Hach® colorimetry
and suspended solids were measured gravimetrically. The ions nitrate, chloride, sulfate,
and thiosuifate were measured through ion chromatography. Phenolphthalein alkalinity,
total alkalinity, and specific conductivity were mcasured using an automated Metohm®
analvser. Element analysis was carried out by inductively coupled plasma-atomic emission

spectrophotometry (ICP-AES).

2.5 Experiment D: Ambient Air Experiments
Procedures for studying the involvement of carbon dioxide in the decline of effluent

pH are described in detail below and summarized in Figure 7.

2.5.1 Effluent Manipulations

Two cffluent samples approximately 20L in volume were collected from the Copper
Cliff Waste Water Treatment Plant Clanfiers in the moming on the specific dates of June
1/98 and July 6/98. These samples referred to as tnials 10 and 11 were sampled from a
outflow line from the clarifiers into a clean polycarbonate 20L container with no head space
and sealed for immediate transport to Laurentian University. Upon amval, the bulk
samples for each trial were divided randomly into 28, SO0 mL polyethylene containers
(PETE ®) and sealed. Sixteen of these S00 m! subsamples, were immediately cooled in an
ice bath in preparation for cold condition experiments, while the remaining 12 sealed
subsamples were left to equilibrate to room temperature (24 ©C (+/-1.5)) at a provided

work spacce. After approximately one hour, samples in the ice bath were placed in a

refrigerator to adjust to a temperature of 4°C (+/-2.0) before test iniation.
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Figure 7: Manipulations of effluent subsamples from the CCWWTP for the ambient air
studies of experiment D.



2.5.2 Procedures for air experiments

Trial samples were divided into four replicates for three physical manipulations of
air for the two temperature conditions as previously described. For each temperature
condition a set of four replicates were left sealed for the 96h duration of the experiments.
Another set of replicates were subjected to glass wool filtered, atmospheric air bubbled into
cach sample. The final set of replicates was aerated using glass wool filtered air which was
also passed through a column of Ascarite ® to remove carbon dioxide gas. At the start of
the tests, each sample was opened briefly and measured for pH and temperature and
immediately sealed with food grade plastic wrap. Each of the replicates were then
subjected to experimental conditions as indicated above. To reduce potential mixing of
effluent sample with ambient air outside the vessel, samples involving aeration were
performed by piercing the plastic wrap covering to insert the aeration tube to allow for
bubbling of samples. A second small perforation was made to avoid pressurc build up in
the vessel. Samples were only opened to monitor pH and temperature at specified time
periods of O, 2, 6, 15, 24, 48, 72, and 96h and promptly returned to conditions as
described above.

2.5.3 Procedure for sodium bicarbonate study
The final set of four replicates that had been acclimated to cool temperaturcs, 4°C

(+/-2.0) were removed and immediately subjected to a titration using 0.5 M sodium

bicarbonate (NaHCO3) within a SO mL burette. 400mL of each replicate effluent sample
was gently stirred as the 0.5 M NaHCO3 solution v as added dropwise and measured at

random volumes while pH was recorded during the titration.



2.6 Chemical and Statistical Analyses and Integrity

Quality control and quality assurance of analytical processes were verified through
routine analysis of spiked samples, certified standard reference matcrials, and biank
samples for chemical parameters tested as demonstrated through INCO’s analytical
protocol. Most analytical work was completed by experienced professional chemists at the
Central Processing and Technology building at INCO’s Copper Cliff location. At Aquatic
Sciences Inc., St. Catharines, On., parallel blank control bioassays to ensure the viability
of both trout and Daphnia, utilizing dechlorinated tap water, were routinely run at the tme
bicassays were performed on tested effluent. Toxicity testing was considered void if
blank controls exhibited mortality rates >10% (Environment Canada 1990a; 1990b).
Sodium chloride was also used as a reference toxicant to ensure lethality to test organisms
was well within documented values (A ppendix B).

Statistical analyses were completed with the aid of two statistical software packages;
one was SPSS statistical analyses on the VMS VAX mainframe computer, while the other

was completed on a personal computer using the JMP statistics software (SAS).



3.0 RESULTS
3.1 Effluent Samples
3.1.1 Effluent variability

Initial chemical analyses of alkaline effluents indicated that the pre-test subsample
variation within trials was low. Within the phase Il study, for example, of the 21
chemical parameters analyzed, only six of these (phenolphthalein alkalinity, chemical
oxygen demand, Co, Fe, Mn, and Ni) had coefficients of vanation exceeding 5% (Table
la, Ic). The coefficient of variation was only relatively high for the metals Fe, Mn, and Ni
in trial 6, 15.1-18.1% , and for chemical oxygen demand and Co (10.5-23.5%) in trials 4
and S (Table la, Ic).

In contrast to within trial observations, most of the chemical parameters displayed
significant variation among the six trials. Of particular interest was the fact that pH,
alkalinity, and thiosulfate showed the highest levels in trial 5 (Table la, 1b). The base
cations, Ca and Na showed the greatest concentrations in trial 1, as did sulfate and chlonde
ions (Table 1c). Total ammonia and Zn were most prominent in trial 2 (Table la, lc).
Trace metals Co, Al, Fe, Mn, Cu, and Ni tended to be the highest in trials 3 and 6 (Tablc
lc) .

3.1.2 Pre- and post-test comparisons

Data representing total trace metals (Co, Al, Fe, Mn, Cu, Ni, and Zn), cations (Ca,
Na, K, and Mg) and anions (suifate, chloride, and nitrate) concentrations for phase I
rainbow trout tests are displayed in Table 1b and lc. Examination of comparablc post-test
phasc I chemical data (trials 1-3) did not indicate consistent temporal (pre-test/ post-test)
trends (Appendix I and II; III and IV). Post-test total ammonia levels of trials 1-6 similarly
did not reveal a consistently increasing, decreasing, or static pattern for the phase [
(Appendix I and II) or the phase II studies (Appendix VI, VIII, and IX). Prior to toxicity
testing, thiosulfate concentrations ranged from 10-22 mg/L in trials 1-3 (Appendix I).
Samples analyzed for thiosulfate following the trout tests only in the first three trials
indicated a reduction in concentration from pre-test analysis, most being < 5 mg/L

(Appendix II ).



Table 1a: Chemical characteristics of two trios of bulk effluent samples collected from the INCO - Copper
Cliff Waste Water Treatment facility in late fall 1995 and early spring 1997. The ranges shown (bold face)
for samples from 1995 are the values observed in experiments A and C non-adjusted unfiltered effluents.
Data for the 1997 samples (bold face) are the means of four replicates of experiment E non-adjusted
unfiltered effluents, and the associated coefficients of variation (%).

Date Total Phenolphthalein  Total
Sample Collected pH Alkalinity Alkalinity Ammonia CoD Cond
(-log[H+]) (mg/L) (mg/L) (mg/L) (mg/L) uS/cm

Trial 1(n=2) 13/11/9510.3-10.4 37-40 no data 5.7-6.0 23-28 2300
Trial2(n=2) 4/12/95 10.2-10.2 35-36 no data 6.9-7.2 38-40 2300

Trial 3(n=2) 11/12/9510.2-10.3 38-40 no data 6.6-6.8 18-25 2300-2400

Trial 4(n=4) 4/28/97 10.4 47 26 5.5 55 2000
0.6% 1.4% 4.1% 1.9% 11.9% 1.2%
Trial 5(n=4) 05/05/97 11.1 68 38 5.8 48 2300
0.0% 2.0% 3.9% 0.0% 10.5% 0.2%
Trial 6(n=4) 5/12/97 10.2 52 26 6.3 52 2300

0.0% 1.3% 5.6% 2.3% 4.1% 0.9%




Table 1b: Chemical characteristics of two trios of bulk effluent samples collected from the INCO - Copper Cliff
Waste Water Treatment facility in late fall 1995 and early spring 1997. The ranges shown (bold face) for
samples from 1995 are the values observed in experiments A and C non-adjusted unfiltered effluents. Data for

the 1997 samples (bold face) are the means of four replicates of experiment E non-adjusted unfiltered effluents,
and the associated coefficients of variation (%).

Sample Date Calcium Sodium Magnesium Potassium Sulfate Chloride Nitrate Thiosulfate
olected (mg/L) (mg/L)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Trial 1(n=2) 13/11/95 480-490 138-140 67-68 35-36 1700 91-95 4 10
Trial 2(n=2) 4/12/95 420-430 135-138 68-70 37-38 1700 72-84 4-5 14-15
Trial 3(n=2) 11/12/95 430-450 132-136 71-74 37-39 1700-1800 101-106 S 20-22
Trial 4(n=4) 4/28/97 320 98 66 26 1100 70 7 34
1.1% 0.5% 0.5% 1.1% 2.4% 3.8% 1.2% 2.4%
Trial 5(n=4) 05/05/97 340 106 57 24 1200 80 6 35
2.1% 2.4% 1.8% 3.4% 0.7% 44% 1.0% 0.7%
Trial 6(n=4) 5/12/97 390 137 81 32 1400 88 4 33

0.8% 0.8% 0.6% 0.8% 2.0% 24% 3.1% 2.0%




ot

Table 1c: Chemical characteristics of two trios of bulk effluent samples collected from the INCO - Copper
Cliff Waste Water Treatment facility in late fall 1995 and early spring 1997. The ranges shown (bold face)
for samples from 1995 are the values observed in experiments A and C non-adjusted unfiltered effluents. Data

for the 1997 samples (bold face) are the means of four replicates of experiment E non-adjusted unfiltered
effluents, and the associated coefficients of variation (%).

Date
Sample Collected Cobalt Aluminum Iron Manganese Copper Nickel Zinc
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Trial 1(n=2) 13/11/95 0.010 0.120-0.179 0.125-0.513 0.023-0.062 0.023-0.080 0.275-0.749 0.010
Trial 2(n=2) 4/12/95 0.010-0.012 0.160-0.168 0.176-0.216 0.029-0.030 0.057-0.096 0.276-0.286 0.035-0.039

Trial 3(n=2) 11/12/95 0.013-0.013 0.210-0.261 0.216-0.557 0.034-0.077 0.046-0.101 0.356-0.783 0.010-0.013

Trial 4(n=4) 4/28/97 0.007 0.193 0.357 0.018 0.055 0.244 D.L.
23.5% 2.8% 8.4% 8.0% 3.9% 6.9%

Trial 5(n=4) 05/05/97 0.009 0.162 0.339 0.020 0.045 0.200 D.L.
13.3% 1.4% 8.8% 8.2% 4.9% 7.4%

Trial 6(n=4) 5/12/97 0.013 0.206 0.804 0.058 0.089 0.526 D.L.
3.6% 1.8% 18.1% 15.5% 4.1% 15.1%

D.L. - < detection limit (0.005 mg/L).



3.1.3 Effluent particulatcs and metal concentrations

Trace metal concentrations were found to be low, and in some instances, close to
detection limits of the analytical method (i.e. Zn, Table 1, Appendix VII). [The
effectiveness of metal removal in the Copper Cliff treatment facility may be appreciated by
comparing the analyses of treated effluents entering and leaving the treatment facility
(Appendix XII ).

In order to better understand the biological availability of these metals contained in
efflucnt samples studied, material retained from the filtering process in experiment F was
analyzed for metals in question (Appendix X). In this fashion, metals accumulated on the
filter disc could be concentrated by utilizing a larger volume of effluent. Thus,
concentrated metals would allow for quantitative interpretation without the hindrance of low
detection limits. [t was also anticipated that as pH was lowered to specified pH targets,
increased metal solubility would be reflected in decreased concentrations of trace metals
captured on the {ilter discs.

Chemical data for trials 4 and S suggested that metal solubility had generally
increased as effluent samples were adjusted to pH 7.6 (Figure 8). In contrast, a reverse in
solubility was apparent in trial 6 (Figure 8). In trial 6 the metais Fe, Cu, Al, and possibly
Zn showed a greater solubility in the unadjusted alkaline samples, and the least solubility in
circumneutral effluents. The solubilities of Mn, Ni, and Co were not significantly

influenced by the pH adjustments in trial 6.

3.2 Toxicity Results

The results of effluent toxicity tests with rainbow trout indicated consistently high
level of mortalities (100%) in all non adjusted alkalinc effluents examined (Table 2). In
contrast, all pH modified effluents indicated a high survival rate for rainbow trout. Only
three instances in phase I, trials 1 and 2 indicated mortalities of = 0% in pH targets of 8.8
and 7.8 and under no circumstances were mortalities > S0% (Table 2). Filtered alkaline
cffluent samples tested in experiment B of the phase I study showed no differences in

mortality with respect to experiments A and C.
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Figure 8. Mean total mass (mg) and standard errors (bars) observed for seven
metals filtered (0.45xm) from quadruplicate, pH-adjusted 8L samples of threc
cffluents (ExpL F; Tnals 4-6 1997) from the INCO-Copper Cliff Waste Water
Treatment Plant: a) Fe, b) Cu, ¢) Al, d) Zn, e¢) Mn, ) Ni,and g) Co.
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Table 2. Percent mortality of rainbow trout in static, acute (96h) toxicity tests carried out
in fall 1995 and spring 1997 on CCWWTP* effluents that were previously subjected to pH
adjustments and aeratior/ filtration procedures. Collection of effluent samples on six dates
provided for six trials. Mortality rates > 50% are in bold face. Montality values displayed
in trials 1-3 are based on single toxicity tests (n=1) while trials 4-6 are means of four
replicate tests (n=4).

PERCENT MORTALITY of RAINBOW TROUT

TRIAL No. NOMINAL pH ADJUSTMENTS
EXPERIMENT  (Sampling Date) N/At 93 88 8.3 7.8
A 1 (Nov. 13) 100 0 0 0 10
('95) 2 (Dec. 4) 100 0 10 0 20
3 (Dec. 11) 100 (0] 0 0 0
B 1 (Nov. 13) 100 0 0 0 (0]
('95) 2 (Dec. 4) 100 0 0 0 0
3 (Dec. 11) 100 0 0 0 0
C 1 (Nov. 13) 100 0 0 0 0
('95) 2 (Dec. 4) 100 0 0 0 ¢}
3 (Dec. 11) 100 0 0 0 0
EXPERIMENT TRIAL No. N/At 9.1 87 7.6
E 4 (Apr.28) 100 0 0 0
('97) 5 (May 5) 100 25 0 0
6 (May12) 100 0 0 0o

* Copper Cliff Waste Water Treatment Plant.
T Non-adjusted effluent samples
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Hence, for this reason and to climinate unnecessary investigations in phase [l experiments,
trout toxicity testing involving filtered effluents was excluded from the latter study.

In Daphnia bicassays, mortalities greater than 50% were commonly observed in
unadjusted alkaline effluent samples of the phase Il study trials 4-6 and in the first trial of
the phase [ study of experiment A (Table 3). Even with the inclusion of immobile
organisms (as a possible indicator of stress) with mortalities, no test exceeded the failure
criterion of 50% for the pH adjusted effluents samples (Table 3). The pH modified effluent
samples showed a high survival rate for organisms tested. With the exception of
experiment A, at pH target of 7.8 of the phase [ study, which produced a mortality rate of
27%, none of the pH adjusted effluents tested exceed a mortality rate of 10% (Table 3).
Filtration of alkaline effluents prior to toxicity testing (experiments B and F) caused no

apparent differences in Daphnia mortality in relation to non filtered effluents.

3.3 Sources of Toxicity
3.3.1 General effluent chemistry

Excluding pH, data collected from alkaline effluents displayed in Table 1 and
Figure 8 , did not suggest a possible source of toxicity to trout or D. magna. Since
mortalities were substantial in non-adjusted alkaline effluent, and the process of filtration
had no apparent effect on mortalities, it was concluded that a soluble component was
responsible for toxicity observed. None of the soluble cations Ca, Na, Mg, K, Co, Al, Fe,
Mn, Cu, Ni, Zn, nor anions sulfate, chloride, nitrate, thiosulfate, and total ammonia
demonstrated a relationship different from pH adjusted, low mortality effluents and high
pH high mortality effluents.

3.3.2 pHdecline

Adjustment of pH to the intended targets was difficult with the 10% dilution of
sulfuric acid in 1995, and was not always accurate (Appendix V). In fact, as a result of
malfunctioning pH equipment in trial 2 and 3, acid was added to samples using amounts

previously determined from trial 1, to achieve desired pH targets.
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Table 3. Percent mortality among neonate Daphnia magna , and percent immobile-plus-
dead, in static, acute (48h) toxicity tests carried out in 1995 and 1997 on INCO-Copper
Cliff Waste Water Treatment Plant effluents that were previously subjected to pH
adjustments and aeration/filtration procedures. Collection of effluent samples on six dates
provided for six trials. Mortality rates = S0% are in bold face. Mortality values displayed
in trials 1-3 are based on single toxicity tests (n=1) while trials 4-6 are means of four
replicate tests (n=4).

PERCENT MORTALITY of Daphnia magna
(Percent Dead plus immobile in Parentheses)

TRIAL No. NOMINAL pH ADJUSTMENTS
EXPERIMENT (SamplingDates)  N/At 9.3 8.8 8.3 7.8
A 1 (Nov. 13) 77(87) 0(0) 0(7) 3(23) 27(44)
('95) 2 (Dec. 4) 0(0) 0(0)  3(10) 7(7) 3(7)
3 (Dec. 11) 0(3) 0(0) 0(0)  0(0) 0(0)
B 1 (Nov. 13) 27(37) 0(20) 0(0)  0(0) 0(0)
('95) 2 (Dec. 4) 0(0) 0(0) 0(0)  0(0) 0(0)
3 (Dec. 11) 0(0) 0(0) 0(0)  0(0) 0(0)
C 1 (Nov. 13) 0(27)  0(0) 3(3) 7(10) 3(3)
('95) 2 (Dec. 4) 17(57)  0(0) 0(0)  0(0) 0(0)
3 (Dec. 11) 0(20)  3(3) 0(0)  0(0) 0(0)
EXPERIMENT  TRIAL No. N/At 9.1 8.7 7.6
E 4 (Apr. 28) 80(97) O 0 0
('97) 5 (May 5) 100 0 0 0(19)
6 (May 12) 88(98) 0(7)  0O(1) 2(4)
F 4 (Apr. 28) 96(98) O 0 0
('97) 5 (May 5) 100 1 0 3(5)
6 (May 12) 82(95) 1(2) 0 0(1)

T Non-adjusted effluent samples
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However, using a 5% dilution of acid in 1996, initial adjustments were within +/- 0.1 pH
units of the intended targets of 9.1, 8.7, and 7.6 (Appendix XI ).

In all effluent samples, regardiess of any prior pH adjustment, pH lcvels at the start
times of toxicity tests were lower than the pH lcvels recorded at completion of pH
adjustment and other pre-bicassay treatments. By the conciusion of the 96h trout tests,
again regardless of any prior pH adjustment, all but one test solution exhibited a pH close
to neutral (Tables 4 and S). The coefficients of variation for pH measurements taken at
different clapsed times in the phase II study were less than 5% for both trout and Daphria
tests ( Tables S and 6).

3.3.3 Determination of pH critical to mortality

Assessing the influence of pH on the toxicity of effluents was complicated by the
fact that pH typically declined while each test was proceeding. Generally, however,
mortalities were not scattered throughout the whole test period; rather, mortalities and stress
almost always occurred within a few hours of test initiation. These observations indicated
that water quality characteristics at the end or even mid-way through a test period could be
quite irrelevant for identifving the conditions causing toxicity. Aquatic Sciences Inc. saw
indications of very early mortality in some trout tests (2h in trial 5) and noted almost
immediate signs of stress in all tests that failed (see toxicity test reports, Appendix B).
Such observations suggested that effluent toxicity would be most strongly correlated with
water quality data from test start times (t=0). Since data at 24h was not obtained for
Daphnia tests in 1995, and apparent Daphnia montalities were not confirmed until
completion of 48h acute tests (Environment Canada 1990b), it seemed that data from the Oh
or 48h time frames would be the most appropriate for assessing the possible role of pH in
determining effluent toxicity.

Initial sample pH in trout tests typically differed significanty from initial sample pH
in Daphnia tests perfformed on the same effluent (i.e. trial 1, target pH 8.7, Experiment E;
t=0 pH=8.1 for Daphnia; t=0 pH=8.6 for trout, ) (Tables 5 and 6). In addition, the
duration of acute testing for trout (96h) exceeded the duration of Daphnia tests (48h).
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Table 4: Ranges of temporal pH declines observed for Experiments A and C (n=2) during rainbow trout 96h acute, static,
toxicity tests on a trio of pH adjusied, acrated, unfiltered cffluent samples from the Copper Cliff’ Waste Water Treatment Plant,
INCO Lud. (1995). Ranges of pH reported {or initial time Oh and concluding 96h are indicated by outlined text.

v

Sample target pH Oh 24h 48h 72h 96h
Trial 1 '95 7.8 6.8-7.0 6970 6870 6.9-71 6.9-7.2
A&C 8.3 7.2-7.4  6.9-7.1 6.8-70 7071 7.0-7.2
8.8 7.4-8.7 7.2 70-72 7.0-73 7.1-7.3
9.3 8.8-9.7 7.3-76  7.2-7.3 7.3-76 7.2-7.6
N/A 9.8-10.0 9.0-9.4 8.4-9.0 8.8* 8.6*
Trial I '95 7.8 6.6-7.2 6.8-70 6.2-66 5.0-5.1 3.8-4.2
A&C 8.3 7.2-7.3 7.1 6.9 6.6-6.9 6.4-6.9
8.8 r.5-8.2 7.2-7.4 71-72 71-7.2 7.0-7.2
9.3 8.0-8.2 7.4-7.5 7.2 71-72 7.0-7.3
N/A 9.7 9.3-9.4 8.8 7.9-8.1 7.4-7.7
Trial 1 '95 7.8 8.0-8.6 7.5-7.7  7.2-7.3 7.3-7.4  7.1-7.2
A&C 8.3 8.2-8.6 7.4-7.7 72-74 73-74 7.1-7.2
8.8 8.7-8.9  7.9-8.2 7.3-7.4 7.4 7.0-7.3
9.3 8.1-8.5 7.6-7.7  7.4-7.5 7.4 7.0-7.2
N/A 9.5-9.7 8.7-89 7.6-80 72-76 7.2-7.6

* Experiment C toxicity test terminated at 48h, Experiment A data reported only.



Table 5. Mean values of pH and coefficient of vanation (% below mean) for
pH declines observed (n=4) during rainbow trout 96h acute, static, toxicity tests on
three pH-adjusted, unfiltered, cffluent samples from the INCO-Copper Cliff Waste
Water Treatment Plant (Expt. E; Trials 4-6, 1997).



pH AT ELAPSED TIMES DURING TOXICITY TESTS

Sample Target pH Oh 15h 24h 48h 72h 96h
TRIAL 4 7.6 7.7 7.3 7.2 7.2 7.3 7.2
3.5% 1.8% 2.2% 1.6% 2.1% 2.3%
8.7 8.6 75 7.3 7.4 74 7.4
2.0% 0.9% 1.7% 1.1% 1.3% 1.5%
9.1 9.1 78 75 75 75 7.5
0.5% 2.0% 1.1% 0.9% 1.3% 1.3%
NA 10.1 9.6 (tests terminated)
0.4% 1.0%
TRIAL S 7.6 7.4 7.2 7.2 7.2 7.3 7.2
51% 1.9% 1.5% 1.8% 1.6% 1.2%
8.7 8.5 73 7.3 7.3 73 7.2
0.6% 1.2% 1.0% 1.5% 1.5% 1.5%
9.1 8.9 7.4 7.4 74 7.4 7.4
0.7% 0.6% 0.9% 1.0% 0.7% 0.8%
N/A 105 9.6 (test terminated)
0.6% 0.7%
TRIAL 6 7.6 7.7 7.3 7.2 7.2 7.3 7.2
3.5% 1.8% 2.2% 1.6% 21% 2.3%
8.7 8.6 75 7.3 7.4 7.4 7.4
2.0% 0.9% 1.7% 1.1% 1.3% 1.5%
9.1 9.1 7.8 75 7.5 75 75
0.5% 2.0% 1.1% 0.9% 1.3% 1.3%
NA 10.1 9.6 (test terminated)
0.4% 1.0%
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Table 6. Mean values of pH (n=4) and coefficient of variation (%) for pH declines
obscrved in Expts. E and F during Daphnia magna 48h acute, static loxicity tests on
three pH-adjusted effluent samples (Trials 4-6, April 4, and May 12, 1997) from
the INCO-Copper Cliff Waste Water Treatment Plant.



pH AT ELAPSED TIMES DURING TOXICITY TESTS

Daphnia Experiment E

Daphnia Experiment F

Sample Target pH Oh 24h 48h Oh 24h 48h
TRIAL 4 7.6 74 7.3 7.2 7.2 7.2 71
18% 07% 04% 14% 04% 06%
8.7 8.1 7.8 7.5 7.9 7.7 74
1.8% 1.7% 1.2% 0.6% 1.5% 1.5%
9.1 8.7 8.5 8.0 8.6 8.4 7.9
08% 16% 25% 13% 14% 15%
N/A 9.8 9.5 9.1 9.7 9.6 9.2
05% 16% 22% 05% 1.1% 1.4%
TRIAL 5 7.6 7.4 73 7.1 7.0 6.9 6.9
44% 41% 3.4% 2.3% 1.6% 1.5%
8.7 8.3 8.1 7.7 8.2 7.9 7.5
1.4% 1.0% 1.6% 1.8% 1.5% 1.3%
9.1 8.8 8.5 8.2 9.0 8.6 8.3
05% 12% 3.4% 17% 1.3% 1.4%
NA 103 10.1 9.8 10.3 10.1 10.0
03% 1.1% 2.0% 09% 1.2% 2.0%
TRIAL 6 7.6 75 7.3 7.2 7.2 71 7.2
27% 23% 09% 16% 09% 0.7%
8.7 8.4 7.9 7.5 8.0 7.7 7.5
1.2% 1.0% 1.6% 2.5% 1.4% 9.5%
9.1 8.9 8.5 8.2 8.6 83 7.9
09% 16% 20% 1.0% 1.6% 1.7%
NA 9.9 9.5 9.2 9.6 9.4 9.2
09% 16% 1.9% 09% 13% 02%
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Thus, it was apparent that interprctation of mortalities in the two test organisms should be
examined separately.

3.3.4 Mortality and pH

Since pH declines usually occurred during the progress of a toxicity test, and
mortalities confirmed were determined at widely sepanated time intervals during cach test,
any observed association of pH with mortality raes could not be highly accurate.
Nevertheless, for rainbow trout, the data indicated that SO% or greater mortality would be
obscrved whenever pH at =0 was approximately 9.5 or higher (Figure 9). For Daphnia
tests, the possible relationship between pH and mortality was examined using the median
pH for the selected time frame of Oh - 48h. Thus, it was interpolated that a pH of
approximately 9.0 or higher would be associated with Daphnia mortality rates of S0% or
greater in both filtered and non-filtered effluents (Figure 10).

3.3.5 Ammonia and toxicity

Non-ionized ammonia was not determined by direct chemical analysis, but by
indirect calculations that requires data on temperaure, pH, and total ammonia/ium
(Emerson er al 1975). These particular parameters were routinely recorded throughout
cach bioassay, hence the Emerson equation could be applied to all circumstances and the
expected concentration of free ammonia was calculated for each individual trout and

Daphnia test.
Sample temperature (+/- 1.0 ©C, Appendix B) did not differ significantly

throughout the toxicity tests. Therefore, temperatures of 15 ©C for trout and 20 OC for

Daphnia were used in the Emerson equation. As expected, total ammonia/ium varied
significantly from trial to trial. Also comparisons of pre-test with post-test data on total
ammonia/ium suggested that total ammonia/ium concentrations changed little if any during
the bioassays (Appendix I, II, VII, and IX). Thus, it seemed most suitable to use the
means obtained from initial ammonia/ium data based on total concentrations for each

separale trial to calculate non-ionized ammonia (Table 1a).
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Figure 5. Scattergram of results from 96h rainbow trout static toxicity tests on
CCWWTP effluents (fall 1995 and spring 1997), showing the relationship between
mcan mortality rate and mean effluent pH at elapsed lime of Oh. Data on pH is
plotted for experiments A, B, and C (n=1, '95) and E (n=4, '97).
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Figure 10. Scattergram of results from 48h D. magna slalic toxicity tests on
CCWWTP effluents (fall 1995 and spring 1997), showing the relationship bctween
mean mortality rate and mean effluent pH at clapsed times of Oh and 48h. Data is
plotted for both non filtered [experiments A and C (n=1, '95) and E (n=4, '97)] and
filtered (0.45 um) effluent samples [experiments B (n=1, '95) and F (n=4, '97)}.
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Values of pH representing the periods critical to montality and stress (Oh for trout; Oh and
48h for Daphnia ) were used to calculate ammonia exposurc concentrations. Based on
calculations, elevated levels of ammonia were associated with high mortality rates in
alkaline cffluents for both trout and Daphnia bioassays. More specifically, 50% or higher
mortality was observed in trout tests where non-ionized ammonia levels had been at or
above approximately 3.0 mg/L. (Figure 11). Daphnia toxicity showed a similar
relationship between elevated ammonia in alkaline effluents and high mortality. As a result
of uulizing the time frames of Oh and 48h, the median concentration of ammonia calculated
was uscd as the predictor of toxicity. It was determined that an approximate concentration
of 2.5 mg/L or higher ammonia had been associated with 50% or greater mortality in all
Daphnia tests examined (Figure 12).

3.4 Experiment D: Aeration and Carbonate Studies

3.4.1 Quality assurance
Bulk samples taken from the Copper Cliff Waste Water Treatment facility for each

trial date were determined to have an initial pH > 10.0. Tnal 11 bulk cffluent sample was
higher in pH (11.1 @ 24 OC) than trial 10 (10.8 @ 24 °C) (Appendix XIII). Although it
was not intended to ensure absolute consistency within warm and cold temperature
trecatments during the course of the 96 h testing period for both warm and cold adjusted

samples, the temperature variation werc determined to be relatively low. In fact, warm

temperature samples were found to have a mean temperature of 24.0 °C (+/- 1.5 °C, n=64)
for both trials 10 and 11, and cold acclimated samples had a mean temperature of 4.0 °C

(+/- 2.0 OC, n=64).

Measurements of pH over the 96 h time frame for each set of replicated effluent
tests (n=4) indicated highly consistent results. Other than two instances observed in cold
adjusted samples which were subjected to regular air (standard error 0.13 and 0.16 pH
units), the standard error for pH was determined to be < 0.1 pH units (n=4) in all other
time frames for the two temperature modified treatments.
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Figure I1. Scattergram of results from 96h rainbow trout static toxicity tests on
CCWWTP effluents (fall 1995 and spring 1997), showing the relationship between
mean mortality rate and the calculated mean concentration of non-ionized ammonia

at elapsed time of Oh. Data on non-ionized ammonia is plotted for experiments A,

B, and C (n=1, '95) and E (n=4, '97).
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Figure 12. Scattergram of results from 48h, static, D. magna toxicity lests on
CCWWTP cffluents (fall 1995 and spring 1997), showing the rclationship between
mean mortality rates and calculated mean concentrations of non-ionized ammonia at
elapsed umes of Oh and 48h. Data is plotted for both filtered [experiments A and
C, (n=1, 95) and E, (n=4, '97)] and filtered (0.45 um) effluent samples
[experiments B, (n=1, '95) and F, (n=4, '97)|.
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3.4.2 Examination of aerated effluents

Al initiation of each acration test for warm and cold adjusted conditions, it was

noled that samples at 4°C were typically 0.5 pH units higher than the warm sample

counterparts (24 ©C) (Figure 13). Sealed samples and those subjected to air passed

through the acscarite® column showed negligible deviation in pH regardless of temperature
conditions over the course 96 h for both trials. However, samples subjected to regular
acration in both temperaturc counditions, showed a significant decline in pH over time for
the first 24 h of testing. Measurements of pH taken from 48 h onward were essentially

stablc at circumneutral pH levels (Figure 13).

3.43 Examination of Carbonate titrations

Titration of alkaline effluents with 0.5 M sodium bicarbonate revealed an initial
decline in pH as the amount of bicarbonate increcased. As the titrations progressed, pH
showed stability at circumncutral level regardless of several further additions of 0.5 M
sodium carbonate to the effluent samples (Appendix XIV ). A scattergram of the logg
concentration of bicarbonate added to effluent samples indicated a high correlation with a
decease in pH for all samples investigated. The correlation coefficient value (r2) for the

relationship was determined to be 0.995 (Figure 14 ).



Figure 13. Measurements of pH over 96 hours for effluent samples collected
from the Copper Cliff Wastc Water Treatment Plant in 1998. Effluent samples

were divided into replicated samples (n=4) and subjected to sealed, acrated, and

carbon dioxide absent aerated samples under room temperature (24°C +/-1.5) and
cold acclimated (4 ©C +/-2.0) conditions. Standard crror bars were <0.16 pH

units.
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ROOM TEMPERATURE
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y = -1.397LOG(X) + 9.706 12 =0.995
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10.0-

pH
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Log,q 0-5M Sodium Bicarbonate added (mL)

o Trial 10 effluent samples (n=+4) L Trial 11 effluent samples (n=+4)

Figure 14. Scattergram of pH measured in each 400 mL ecffluent sample from the
CCWWTP, as 0.5M sodium bicarbonate (mL, Logjg) was titrated via a 50 mL burette.

Replicate effluent samples (n=4) were for each of trial 10 and 11 for the dates of June 1 and

July 6, 1998 respectively . Correlation coefficient r2=0.995
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4.0 DISCUSSION
4.1 Quality Control of Study
4.1.1 Design

INCO was interested in utilizing sulfuric acid from its local recovery systems to
lower effluent pH in the most efficient manner possible, such that no toxicity test failures
would occur in undiluted effluent. Past research on effluent toxicity mainly examined the
toxicity in the alkaline effluents, and contrasted the results with those from pH modificd
effluents at neutral pH or lower (Aquatic Sciences 1995; B.A R. Environmental Inc. 1993;
Holtze et al. 1989). In these studies, however, chemical data on the experimentally altered
effluents were frequently unavailable. Thus, the data recorded in previous studies, did not
allow for the thorough investigation of the agents and circumstances of toxicity.

This project was designed to employ the routine procedures involved in producing
data for INCO’s regulatory and monitoring needs. In this manner, it was ensured the
conclusions derived from this study would be relevant for understanding previous
experiences with effluent toxicity. This approach was also based on the judgment that

INCO’s routine procedures would provide highly satisfactory data.

4.1.2 Chemical and toxicity test vanability

Even though high quality data were expected from INCO’s analytical laboratory and
from Aquatic Sciences Inc., it was necessary to assess the quality of the data with great
care, cspecially with regard to the magnitude of any bias in chemical and analytical
observations. Through the routine use of certified reference standards, spiked, and blank
samples, by the analytical staff, excellent quality assurance and control was achieved.
Precision of the data was verified to be of high quality as demonstrated though low

variation (< 5.0%) found by replication of effluent sample analysis (see section 3.1).
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With the exception of pH and alkalinity, variation of chemistry in pH modified effluents
from the same trial was found to be negligible (Appendix I and II). Confidences were
increased in pre-test chemical data due to high reproducibility among replicate samples (see
section 3.1). Thus, as the quality of analytical data was not in question, it was concluded
that differences observed in chemical data examined among the six tnals were a product of
rcal cffluent vanation. Though variation was observed in pre-test to post-icst comparisons
for most chemical data, chemical changes were not considered relevant in understanding the
causes of observed toxicity.

Assurance of quality of rainbow trout and Daphnia magna in bioassays werc
demonstrated through complete survival of test organisms in dechlorinated tap water
bioassays (Appendix B). Standard reference toxicity tests using sodium chloride indicated
no bias  in the viability of trout and Daphnia used for bioassay testing.  The
predominance of toxicity test results that were either high (100 %) or nil (0%) in both trout
and Daphnia tests, indicated that testing was excellent in terms of reproducibility and the

lack of ambiguity in the responses (sce scction 3.2).

4.2 Efflucat Toxicity
4.2.1 Trace hcavy metals

By filtering effluent samples prior to toxicity testing, it was possible o separate
soluble components in the effluent from insoluble filterable particulates. By separating
particulate matter from effluent solution, it was feasible to assess possible relationships

between both particulate and dissolved matter to effluent toxicity.
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Most trace metal data were at or near detection limits in effluent samples and low variation
among treatment pH adjustments was observed. As a result, the relationship of trace metal
concentrations with mortality rates in effluent samples was difficult to assess. This
difficulty was addressed in part by calculating effluent trace metal concentrations from data
on metal concentrations in the filter residues extracted from larger volumes of effluent
(Appendix X). Dissolved trace metals were eliminated as possible agents of toxicity
because the relatively small quantities recorded were mostly found to be present in
particulates (Appendix III and IV). In cases where lowered pH appeared to increase trace
metal solubility no consistent tendency to increased toxicity was evident (see section
3.1.3). That is, trace metals captured in filter particulates were also eliminated as variables
causing toxicity. Filtered and non-filtered alkaline effluents indicated no differences in
mortality of test organisms (see section 3.2). This provided direction to examine the
dissolved components in alkaline effluents, excluding dissolved trace metals, for the

source(s) of toxicity

4.2.2 pH variability

By using sulfuric acid to marginally reduce the pH of alkaline effluents below the
MISA maximum of 9.5, it was possible to sharply reduce toxicity of CCWWTP effluents
to both rainbow trout and Daphnia magna. In contrast, without pH adjustments, the
alkaline effluents consistently imposed a high level of toxicity on both organisms (see
section 3.2). Unexplained differences in mortality rates among similar treated effluents, as
observed in results of the preliminary study (Table 3, trial 1, experiments A and C,
Daphnia) and past research [both trout and Daphnia ( Aquatic Sciences 1995; B.A.R.

Environmental Inc. 1993; Holtze er al. 1989)] were eliminated in the phase II study ,
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apparently through consistent sample handling methodology. Previous inconsistencies in
mortality rates, appeared to be attributable to variability in the spontaneous declines in pH
that were persistent during the time following initial pH adjustment. Through consistent
sample handling methodology, major variability in the pH decline rate was eliminated
among replicated toxicity tests (Tables 5 and 6). Consistent methodology, however, did
not halt the spontaneous decline of pH following initial pH measurcments. Because pH
was not constant, it was necessary to consider which of the available pH data were most

pertinent to explain toxicity (see below).

4.2.3 pH and critical periods of mortality and stress

A specific series of facts allowed for the logical selection of pH observation times
most appropriate for interpreting toxicity results. In summary: i) sample pH was typically
lower at initiation of toxicity tests than periods of examination prior to bioassay initiation,
11) sample pH was usually higher early in test periods than upon test termination, and iii) as
a result of requested additional monitoring of both pH and the behaviour of test organisms,
it was reported that the viability of both trout and Daphnia was being compromised at early
stages of acute testing. Thus, the pH level at or immediately prior to the period most
critical to organism mortality and stress was pH at t=0h for trout and pH at t1=Oh and 24h
for Daphnia.. Focusing on test conditions in these time periods provided a uniform method

of examining effluent related toxicity.
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4.2.4 Ammonia and pH related mortality

[t was concluded that pH and ammonia were highly associated with effluent
toxicity, and that slight lowering of effluent pH also lowered the concentration of non-
ionized ammonia to concentrations which would not be expected to cause toxicity test

failures [highest reported LCsp value=0.697 mg/LL for trout; highest reported LCsg

value=2.77 mg/L for Daphnia | (Alabaster and Lloyd 1980; Haywood 1983; Thurston et
al. 1981a; U.S. EPA 1983). Ammonia being highly soluble (Gordon etal. 1972), neither
total ammonia/ium nor pH should be influenced by filtration. Thus, the above conclusion
was consistent with no differences being observed between mortality rates in filtered and
non-filtered effluents, for either Daphnia or trout bioassays.

It was assumed that if ammonia was the primary agent of loxicity, species
differences in mortality would be observed at specific concentrations of pH or
ammonia/ium because rainbow trout and D. magna have different sensitivities 0 ammonia
(Alabaster and Lloyd 1980; Haywood 1983; Thurston et al. 1981a; U. S. EPA 1983). It
was not anticipated, however, that observed critical values of calculated ammonia [3.0

mg/L for trout and 2.5 mg/L for Daphnia | would be typically higher than the LC 59 values

reported in the literature (Alabaster and Lloyd 1980; Haywood 1983; Thurston et al.
1981a; U.S. EPA 1983). These discrepancies between established incipient lethal
concentrations of ammonia and values observed in the present study, are believed to be the
result of several factors. Although literature articles on ammonia toxicity to rainbow trout
could confirm previous findings from similar studies (Alabaster and Lloyd 1980; Haywood
1983; Thurston ef al. 198la), only one reference could be found for reported ammonia

toxicity values for D. magna (U. S. EPA 1983).



Thus, the reported LCsp toxic concentrations of non-ionized ammonia for the single D.

magna article could not be supported by other work.

Recall that the equation used in this study to calculate the concentration of non-
ionized ammonia was based on temperature, pH, and total ammonia/ium (Emerson er al
1975). Temperatures measured in toxicity test were deemed sufficiently accurate and
precise for use in the equation, and varied little within or among tests. Ammonia degassing
during testing was apparently insignificant, since no specific pre-test to post-test trend in
total ammonia/ium could be identified, and since degassing was not expected. The

solubility of ammonia in water (322 mg/L at 25 OC, Gordon et al. 1972) is higher than any

ammonia concentrations observed in this study. Hence, as neither temperature nor total
ammonia/ium data were considered problematic, but pH was unstable, it was likely that
only pH instability could have contributed a bias to ammonia calculations. The equation for
calculating non-ionized ammonia was derived exclusively for samples in which all
independent variables were stable (Emerson et al. 1975). Therefore, while the estimations
of relevant sample pH had a logical objective basis, it was uncertain how the use of pH
data from samples with unstable pH would compromise the validity of the equation.
Published data on ammonia toxicity to various organisms was generally collected
from experiments performed in solutions chemically similar to those of natural surface
waters (Haywood 1983). Effluent examined from the CCWWTP, on the other hand, was
quite unique in its composition and chemistry. Therefore, it is also possible that elevated
tolerance of organisms to ammonia could be attributable in some unknown way to the
unique chemistry of the effluent. Ammonia is well known to form complexes with other
chemicals and elements, including the various heavy metals present in the Copper CIliff

Treatment Plant effluent (Bjerrum 1957).
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Such complexes may have low acute toxicity, but the ammonia could be freed during
sample analysis. This would increase the recorded total ammonia/ium concentrations and

increase the apparent tolerance of trout and Daphnia to ammonia.

4.3 The Influence of Carbon dioxide on pH Stability

Through a series of controlled experiments, it was demonstrated that spontaneous
pH declines in alkaline effluents from the CCWWTP could be halted by isolating samples
from carbon dioxide, in particular, by preventing prolonged atmospheric exposure, or by
the removal of carbon dioxide from aeration air. Also, the high level of similarity in data
between tests conducted at near freezing and at room temperature ( see section 3.4.2)
suggested that biological activity was not responsible for the observed decline in pH. For
example, biological oxidation of thiosalts was rejected as a factor in the declining effluent
pH during toxicity testing. Further to this conclusion, background chemistry on the second
trial studied (trial 11) indicated a concentration of thiosalts below the analytical detection
limits (< Smg/L) (Appendix XII). This indicated that in at least tral 11 experiments,
virtually no thiosulfate was present, nor available for oxidation to sulfuric acid.

It appeared that carbon dioxide availability had a definitive influence on pH
stability in highly alkaline effluents, and this influence could be rendered consistent and
reproducibie through ensuring uniform exposure of effluents to the atmosphere. Although
not quantitatively examined, the hypothesized role of carbon dioxide availability in
controlling the stability of effluent pH was supported by the absence of pH reduction in the
absence of carbon dioxide. It was further supported by the occurrence of pH declines by

the addition of an aqueous ion source (sodium bicarbonate) (see section 3.4.3).



4.4 Summary

It was concluded that toxicity of the Copper Clifil Waste Water Treatment Plant
alkaline effluent was primarily a function of excessive non-ionized ammonia and high pH.
The wide range of chemical parameters analysed made it possible to consider, and generally
reject, many effluent constituents ( cations, anions, and trace metals), both total and
dissolved as the possible source(s) of toxicity. The findings of this study further indicated
that alkaline effluents from the Copper Cliff Waste Water Treatment facility could be
rendered consistently non-toxic to both rainbow trout and Daphnia magna by marginally
adjusting effluent pH to about pH 9.0, using sulfuric acid. Low vanation in chemical
concentrations among replicated experimental toxicity samples clearly demonstrated that
previously reported discrepancies in testing, and consequent difficulties in bicassay
interpretation, could be eliminated through improved methodology in respect to aeration
protocols. The present study also provided quality information to interpret and confirm the
source of toxicity, and to identify the times for sample analysis that were most pertinent to
organism stress.

The isolation of effluent from carbon dioxide during acration indicated that indeed
differences in pH as mcasured over time were due to a carbon dioxide imbalance with the
atmosphere that occurred because the cfflucnts had been highly limed for a short time (2h)
prior to collection. Periodic variability and inconsistency of pH data, as observed in the
prcliminary study, could be eliminated by handling and aerating all replicated sampiles in
similar fashion. Because differences in toxicity results were demonstrated to be partially
attributable to pH instability, it was apparent that consideration should be given to carbon

dioxide equilibrium in all bicassays on recently limed alkaline effluents.

67



Unless they are known to be in equilibrium with atmospheric carbon dioxide, effluents of
alkaline nature should be handled to ensure consistent exposure to atmospheric carbon
dioxide in order to produce consistent results in toxicity investigations. This aspect of
good practise for acute static bioassay tests has not been adequately discussed in the

published literature to date.

4.5 Applications to INCO

From test results, it was concluded that by adjusting alkaline effluents from the
Copper Cliff Waste Water Treatment Plant, to a pH < 9.0 [lower than the lethal level for
one of the most pH sensitive organisms (Daphnia )], INCO would be in compliance with
MISA regulations (EPA 1997). This would also ensure that ammonia concentrations are
below the estimated level of toxicity [2.5 mg/L for the most sensitive organism (Daphnia )].
Adjustment of alkaline effluent using sulfuric acid was determined to be an effective
method to modify pH. If alkaline effluent is modified according to these conclusions,
future toxicity should be eliminated providing that efflucnt chemistry is similar to what was

obscrved in this study.
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7.0 APPENDIX A
(CHEMICAL ANALYSES)
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Appendix [. Chemical characteristics of experimental cffluent samples from the Copper
Cliff Waste Water Treatment Plant prior to toxicity testing. Sample Codes indicate Trals
(1-3), Experiments (A, B, C), and pH Adjustments (NA/non-adjusted, 9.3, 8.8, 8.3, 7.8).
Trials 1-3 refer to sampling dates Oct. 30, Nov. 6, Nov. 13, Dec. 4, and Dec. 11, 1995.
Experiment B samples were aerated and filtered (0.45um) prior to pH adjustment,
Experiment C samples were acrated following pH adjustment but not pre-filtered, and
Experiment A samples were neither pre-filtered nor aecrated. Part of each sample was
filtered (0.45um) at analysis (dissolved/Dslvd), and part was analysed without filtration
(Total). AlKk. refers to total alkalinity, Cond. refers to specific conductivity, NHX refers to
total ammonia/ium, and COD refers to chemical oxygen demand.

Sample Ca Mg Na K Ak SOg4 Cl Cond. NO3 NHy COD S203
Code Anal. mg/LL mg/L mg/L mg/L mg/L mg/L mg/L pyS/cm mg/L mg/L mg/L mg/L

A-NA Total 481 67 138 35 42 1729 91 2296 4.1 6.0 28 10
A-93Total 468 66 137 35 18 1750 93 2290 43 6.0 18 10
A-88Total 489 69 143 37 14 1782 91 2286 41 57 20 10

1

1

1

1 A-83Total 501 70 146 37 12 1821 88 2282 4.2 5.7 18 10
1 A-78Total 475 67 138 35 9 1765 90 2278 4.2 57 20 10
1 B-NATotat 500 71 148 38 40 1734 92 2276 4.2 55 27 10
1 B9.3Total 472 66 137 35 22 1766 92 2280 4.2 5.7 22 10
1 B-8.8Total 487 68 141 36 16 1767 92 2274 4.2 57 25 10
1 B-8.3Total 488 69 142 36 15 1730 91 2272 43 55 25 10
1 B-78Total 489 69 144 37 13 1769 95 2268 4.3 5.7 29 10
1 C-NATotal 489 68 140 36 37 1746 95 2266 4.1 55 23 10
1 C-93Total 482 67 138 35 21 1810 95 2278 44 55 34 10
1 C-88Total 484 68 140 36 14 1801 97 2276 4.2 57 29 10
1 C-83Total 483 69 144 37 13 1811 95 2270 4.3 55 22 10
1 C-78Total 491 69 142 37 12 1811 100 2266 4.5 55 20 10

A-NA Total 432 70 138 38 36 1715 84 2266 4.7 7.2 40 15
A-9.3Total 399 64 127 35 22 1725 77 2292 50 7.2 31 12
A-88Total 445 72 142 39 21 1654 75 2298 48 7.2 38 12
A-8.3Total 418 68 133 37 16 1786 86 2302 46 7.2 40 5
A-7.8Total 425 68 135 37 0 1755 75 2290 44 7.2 43 5
B-NATotal 438 70 138 38 40 1667 77 2346 39 7.0 38 15
B-9.3Total 421 68 134 37 26 1679 77 2332 44 7.0 36 12
B-8.8 Total 452 73 146 40 21 1733 82 2314 41 70 40 12
B-8.3 Total 427 69 138 38 20 1754 84 2316 38 7.0 38 11
B-78Total 453 73 144 40 17 1706 69 2316 39 7.2 38 10
C-NATotal 418 68 135 37 35 1704 77 2354 4.1 7.0 38 14
C-93Total 432 70 136 37 22 1762 78 2336 45 7.0 38 11
C-88Total 432 70 137 37 19 1858 81 2320 44 75 38 9
C-83Total 423 68 132 36 10 1761 77 2316 4.1 7.5 40 5
C-78Total 428 69 135 37 3 1886 83 2310 48 7.5 40 5
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A2

Sample Ca Mg Na K Alk. SO4 C Cond. NO3 NHy, COD S203
Code Anal. mg/L mg/L mg/L mg/L mg/L mg/L mg/L pS/cm mg/L mg/L mg/L mg/L

3 A-NATotal 452 74 136 39 40 1805 106 2384 5.1 6.8 18 22
3 A-93Total 461 75 139 39 36 1835 104 2448 45 68 13 21
3 A-8B8Total 429 70 128 36 32 1750 102 2438 56 68 16 21
3 A-83Total 442 72 133 38 29 1825 107 2446 4.7 6.8 20 19
3 A-78Total 445 72 134 38 28 1780 104 2402 44 68 20 22
3 B-NATotal 435 71 131 37 42 1705 102 2380 43 6.6 25 21
3 B9.3Total 439 71 133 38 33 1695 99 2358 42 6.6 25 20
3 B-88Total 414 67 124 35 26 1645 96 2339 4.2 6.3 22 19
3 B-83Total 442 72 134 38 28 1755 102 2364 4.5 6.6 22 20
3 B-78Total 439 71 133 38 26 1740 103 2424 54 6.6 25 20
3 C-NATotal 432 71 132 37 38 1720 101 2370 46 6.6 25 20
3 C93Total 442 72 133 37 34 1760 97 2444 42 6.6 25 19
3 C-88Total 427 70 129 36 34 1730 103 2436 5.7 6.3 27 20
3 C-83Total 450 73 135 38 31 1820 107 2444 46 6.3 25 20
3 C-78Total 442 72 133 38 27 1845 106 2434 50 6.3 20 22



A3

Sample Ca Mg Na K Ak 8SOg4 Cl Cond. NO3 NHy COD S203
Code Anal. mg/L mg/L mg/L mg/L mg/L mg/L mg/L yS/cm mg/L mg/L mg/L mg/L

A-NADslvd 489 68 142 36
A-93Dslvd 479 68 140 36
A-8.8Dsivd 484 68 140 36
A-83Dslvd 495 69 142 36
A-78Dslvd 471 67 138 35
B-NADslvd 476 67 139 36
B-9.3Dslvd 475 66 136 35
B-8.8Dslvd 491 68 141 36
B-8.3Dslvd 474 67 139 36
B-7.8Dslvd 497 70 145 37
C-NADslvd 487 68 140 36
C-9.3Dsivd 479 66 136 35
C-8.8Dsivd 488 69 142 37
C-83Dslvd 479 68 140 36
C-78Dslvd 491 68 140 36

L e i e e T T B T T NS iy Qi 'y

A-NADsivd 421 68 132 36
A-93Dslvd 426 68 131 36
A-8.8Dslvd 427 69 133 37
A-8.3Dsivd 426 69 135 37
A-7.8Dslvd 434 70 137 38
B-NADsivd 432 70 136 37
B-9.3Dslvd 423 68 131 36
B-8.8Dslvd 445 72 140 38
B-8.3Dslvd 419 68 131 36
B-7.8Dslvd 420 68 130 36
C-NADslvd 426 69 132 36
C-93Dsivd 422 68 129 36
C-88Dslvd 431 70 135 37
C-8.30slvd 427 70 138 38
C-78Dslvd 434 71 137 38

NMNOMPNRNNNPNNNOMNNNNDNNDNONDN



A4

Sample Ca Mg Na K Ak SO4 C Cond. NO3z NHx COD S203
Code Anal. mg/L mg/L mg/L mg/L mg/L mg/L mg/L yS/icm mg/L mg/L mg/lL. mg/L

A-NA Dsivd 431 71 132 37
A-9.3 Dsivd 450 73 136 38
A-88 Dsivd 432 70 131 37
A-8.3 Dsivd 444 72 135 38
A-7.8 Dslvd 427 70 129 36
B-NA Dsivd 422 69 130 37
B-9.3 Dsivd 426 69 129 37
B-8.8 Dsivd 404 66 123 35
B-8.3 Dsivd 431 70 132 37
B-7.8 Dsivd 433 71 131 37
C-NA Dslvd 448 74 138 39
C-93Dslvd 446 73 134 38
C-8.8 Dsivd 438 72 133 37
C-8.3 Dsivd 431 70 130 37
C-78 Dslvd 432 70 130 37
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Appendix II. Chemical characteristics of experimental effluent samples from the Copper
Cliff Waste Water Treatment Plant as analysed after trout toxicity testing. Sample Codes
indicate Trials (1-3), Experiments (A, B, C), and pH Adjustments (NA/non-adjusted, 9.3,
8.8, 8.3, 7.8). Trials 1-3 refer to sampling dates Nov. 13, Dec. 4, and Dec. 11, 1995.
Experiment B samples were aerated and filtered (0.454m) prior to pH adjustment,
Experiment C samples were aerated after pH adjustment but not pre-filtered, and
Experiment A samples were neither aerated nor pre-filtered. Part of each sample was
filtered (0.45um) at analysis (dissolved/Dslvd), and part was analysed without filtration
(Total). Alk refers to total alkalinity, Cond. refers to specific conductivity, NHX refers to
total ammonia/ium, and COD refers to chemical oxygen demand.

Sample Ca Mg Na K Ak SO4 C Cond. NO3z NHxy COD S203
Code Anal. mg/L mg/L mg/L mg/l. mg/L mg/L mg/L yS/cm mg/L mg/L mg/L mg/L

1A-NA Total 501 70 146 38 34 1829 83 2418 5.0 55 20 5
1A-9.3 Total 498 70 145 37 14 1788 115 2368 4.0 6.7 15 5
1A-8.8 Total 480 67 141 36 9 1870 102 2366 40 6.7 15 5
1A-8.3 Total 492 69 145 37 10 1845 124 2410 9.0 6.5 13 5
1A-7.8 Total 501 70 146 38 6 1917 123 2472 5.0 6.5 15 5
1B-NA Total 482 68 141 36 33 1880 124 2402 4.0 6.2 13 5
1B-9.3 Total 508 71 149 38 18 1843 98 2396 7.0 65 20 S
1B8-8.8 Total 483 68 141 36 14 1894 101 2394 3.0 6.5 15 5
1B-8.3 Total 492 69 144 37 12 1892 139 2402 1.0 65 22 5
1B-7.8 Total 496 70 146 37 9 1908 119 2400 1.0 6.5 20 5
1C-NA Total 492 69 144 37 33 1918 132 2408 5.0 5.7 11 5
1C-9.3 Total 486 68 142 36 16 1916 104 2402 4.0 6.5 11 5
1C-8.8 Total 480 68 142 36 15 1862 94 2410 5.0 6.7 17 5
1C-8.3 Total 490 69 144 37 13 1910 120 2400 1.0 6.7 9 5
1C-7.8 Total 477 67 141 36 10 1903 134 2394 4.0 6.7 11 5
2A-NA Total 438 72 140 39 23 1820 102 2394 4.0 6.3 11 5
2A-9.3 Total 423 69 134 37 15 1760 97 1184 3.6 6.8 13 6
2A-8.8 Total 425 70 136 37 18 1795 102 2404 3.7 6.8 13 5
2A-8.3 Total 419 69 134 37 12 1780 97 2400 3.6 6.8 13 5
2A-7.8 Total 423 70 135 37 0 1725 93 2418 3.7 6.8 11 5
2B-NA Total 419 69 133 36 20 1775 100 2386 3.6 5.8 13 5
2B-9.3 Total 430 71 138 38 25 1720 95 2350 39 6.6 20 13
2B-8.8 Total 431 71 137 37 22 1730 94 2404 34 68 18 13
2B-8.3 Total 431 71 138 38 17 1735 99 2360 3.4 68 28 8
2B-7.8 Total 418 68 132 36 14 1765 99 2402 3.8 6.8 18 5
2C-NA Total 420 69 135 37 16 1670 96 2338 3.7 6.1 18 5
2C-9.3 Total 423 69 134 37 18 1715 97 2402 39 6.6 i3 5
2C-8.8 Total 426 70 136 37 23 1805 101 2404 39 6.6 25 5
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Sample Ca Mg Na K Ak SO4 C Cond. NO3z NHx COD S203
Code Anal. mg/L mg/L mg/L mg/L mg/L mg/L mg/L ySicm mg/L mg/L mg/L mg/L

2C-8.3 Total 435 72 139 38 5 1740 97 2326 3.6 6.6 16 5
2C-7.8 Total 409 68 131 36 0 1800 101 2342 39 66 18 5
3A-NA Total 428 71 131 37 18 1706 83 2474 44 6.7 30 5
3A-9.3 Total 446 73 135 39 7 1602 76 2526 45 7.3 28 5
3A-8.8 Total 438 72 133 38 5 1567 90 2532 45 73 20 5
3A-8.3 Total 449 74 138 39 3 1547 92 2550 45 7.3 25 5
3A-7.8 Total 443 73 136 39 7 1567 79 2532 48 73 30 5
3B-NA Total 439 73 136 39 4 1642 82 2496 4.1 6.0 27 5
3B-9.3 Total 436 72 134 38 6 1524 72 2490 43 70 24 5
3B-8.8 Total 428 7t 131 38 4 1497 83 2428 42 7.0 31 5
3B-8.3 Total 437 72 135 38 10 1566 82 2508 44 7.3 32 5
3B-7.8 Total 450 75 140 40 4 1596 82 2522 44 73 19 5
3C-NA Total 444 74 138 39 22 1563 80 2520 45 6.7 25 5
3C-9.3 Total 436 72 135 38 7 1594 87 2530 44 7.0 21 5
3C-8.8 Total 453 75 141 40 7 1582 77 2520 4.1 6.7 32 5
3C-8.3 Total 452 75 140 40 2 1580 84 2548 43 70 28 5
3C-7.8 Total 437 73 136 39 7 1602 77 2532 45 7.0 27 5



A7

Sample Ca Mg Na K Ak SO4 C Cond. NOz NHy COD Sz03
Code Anal. mg/l. mg/L mg/L mg/L mg/L mg/L mg/L pyS/cm mg/L mg/L mg/L mgiL

1A-NA Dsivd 479 67 142 36
1A-9.3Dsivd 479 68 142 36
1A-8.8 Dslvd 484 69 143 36
1A-8.3Dslvd 480 68 143 36
1A-7.8 Dslvd 492 70 145 37
1B-NA Dsivd 494 70 146 37
1B-9.3Dslvd 478 68 142 36
1B-8.8 Dsilvd 479 68 142 36
1B-8.3Dslvd 508 72 151 39
1B-7.8 Dsivd 487 69 144 37
1C-NA Dsivd 500 71 149 38
1C-9.3Dslvd 476 67 142 36
1C-8.8Dsivd 482 68 144 36
1C-8.3Dsivd 470 67 140 36
1C-7.8 Dsivd 484 69 144 37

2A-NA Dsivd 411 68 133 37
2A-9.3Dslvd 419 69 134 37
2A-8.8 Dslvd 427 70 137 37
2A-8.3 Dsivd 421 69 135 37
2A-7.8Dsivd 425 70 135 37
2B-NA Dsivd 434 69 133 37
2B-9.3 Dslvd 434 69 133 36
2B-8.8 Dsivd 439 70 135 37
2B-8.3 Dslvd 437 69 135 37
2B-7.8 Dslvd 436 69 134 36
2C-NA Dslvd 434 69 135 37
2C-9.3 Dslvd 442 70 136 37
2C-8.8Dslvd 438 70 135 37
2C-8.3Dslvd 429 68 132 36
2C-7.8 Dsivd 450 72 140 238



A8

Sample Ca Mg Na K Alk. SOs CI Cond. NO3z NHy COD S203
Code Anal. mg/L mg/L mg/L mg/L mg/L mg/L mg/L yS/cm mg/L mg/L mg/L mg/L

3A-NA Dslvd 444 74 138 40
3A-9.3Dslvd 445 74 138 39
3A-8.8Dslvd 454 75 141 40
3A-8.3Dslvd 438 73 136 39
3A-78Dslvd 430 71 134 38
3B-NA Dslvd 420 70 131 37
3B-9.3Dsivd 430 72 135 39
38-8.8 Dsivd 416 70 130 37
3B-8.3Dslvd 433 72 136 39
3B-7.8 Dsivd 431 72 135 38
3C-NA Dslvd 428 72 134 38
3C-9.3Dslvd 431 72 134 38
3C-8.80Dslvd 429 72 134 38
3C-8.3Dslvd 420 70 132 38
3C-7.8Dslvd 442 74 139 40




Appendix [II. Trace metal concentrations in expernnmental cffluent samples from
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the Copper Cliff Waste Water Treatment Plant prior to toxicity testing. Sample Codes
indicate Trials (1 - 3), Experiments (A, B, C), and pH Adjustments (NA/non-adjusted,
9.3, 88, 83, 7.8). Trials 1-3 refer to sampling dates Nov. 13, Dec. 4, and Dec. 11,
1995. Experiment B samples were aerated and filtered (0.45um) prior to pH adjustment,
Experiment C samples were aerated after pH adjustment but not pre-filtered, and
Experiment A samples were neither pre-filtered nor aerated. Part of each sample was
filtered (0.45xm) at analysis (dissolved/Dslvd), and part was analysed without filtration

(Total).
Sample Fe Mn Al N Cu n Co

Code Anal. mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Blank Total 0.007 0.000 0.008 0.009 0.084 0.005 0.005
1 A-NA Total 0.125 0.023 0.120 0.275 0.023 0.010 0.010
1 A-9.3 Total 0.166 0.030 0.122 0.379 0.029 0.010 0.010
1 A-88 Total 0.149 0.032 0.119 0.393 0.026 0.010 0.010
1 A-83 Total 0.134 0.038 0.112 0.462 0.023 0.010 0.010
1 A-78 Total 0.139 0.042 0.111  0.523 0.028 0.010 0.010
1 B-NA Total 0.013 0.001 0.097 0.057 0.002 0.010 0.010
1 B-9.3 Total 0.013 0.001 0.096 0.061 0.002 0.010 0.010
1 B-8.8 Total 0.013 0.001 0.088 0.057 0.002 0.010 0.010
1 B-8.3 Total 0.013 0.001 0.100 0.059 0.002 0.010 0.010
1 B-7.8 Total 0.013 0.001 0.107 0.059 0.002 0.010 0.010
1 C-NA Total 0513 0.062 0.179 0.749 0.080 0.010 0.010
1 C-9.3 Total 0.418 0.057 0.157 0.700 0.072 0.010 0.010
1 C-88 Total 0.160 0.035 0.128 0.429 0.026 0.010 0.010
1 C-8.3 Total 0.35t 0.051 0.157 0.628 0.061 0.010 0.010
1 C-78 Totat 0.145 0.036 0.123 0.465 0.025 0.010 0.010
Blank Total 0.020 0.000 0.008 0.009 0.005 0.007 0.005
2 A-NA Total 0.216 0.030 0.168 0.276 0.057 0.035 0.012
2 A-9.3 Total 0.555 0.055 0.189 0.532 0.084 0.042 0.013
2 A-8.8 Total 0.316 0.048 0.182 0.433 0.070 0.036 0.011
2 A-8.3 Total 0.208 0.045 0.170 0.397 0.061 0.035 0.011
2 A-78 Total 0.309 0.054 0.177 0.486 0.073 0.040 0.015
2 B-NA Total 0.023 0.007 0.153 0.134 0.034 0.046 0.010
2 B-9.3 Total 0.013 0.005 0.140 0.104 0.027 0.030 0.010
2 B-8.8 Total 0.013 0.007 0.145 0.124 0.032 0.032 0.010
2 B-8.3 Totai 0.013 0.007 0.150 0.115 0.033 0.034 0.011
2 B-7.8 Total 0.013 0.007 0.158 0.127 0.035 0.039 0.010
2 C-NA Total 0.176 0.029 0.160 0.286 0.096 0.039 0.010
2 C-9.3 Total 0.295 0.047 0.181 0.433 0.071 0.038 0.010
2 C-88 Total 0.374 0.051 0.177 0.479 0.075 0.037 0.014
2 C-83 Total 0.342 0.048 0.196 0.453 0.072 0.036 0.015
2 C-7.8 Total 0.284 0.048 0.188 0.445 0.070 0.037 0.012



AlO

Sample Fe Mn A N Cu Zn Co

Code Anal. mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Blank Total 0.007 0.000 0.008 0.009 0.001 0.005 0.005

3 A-NA Total 0.557 0.077 0.261 0.783 0.101 0.0'3 0.013
3 A-9.3 Total 0.797 0.097 0.285 0986 0.120 0.014 0.017
3 A-88 Total 0.458 0.067 0.239 0.682 0.081 0.010 0.012
3 A-83 Total 0.380 0.060 0.228 0.595 0.07t 0.010 0.010
3 A-7.8 Total 0.206 0.048 0.216 0.465 0.052 0.010 0.010
3 B-NA Total 0.013 0.003 0.208 0.135 0.018 0.010 0.010
3 B-9.3 Total 0.013 0.003 0.200 0.129 0.019 0.010 0.010
3 B-8.8 Total 0.013 0.003 0.189 0.122 0.016 0.010 0.010
3 B-8.3 Total 0.054 0.004 0.202 0.136 0.020 0.050 0.010
3 B-7.8 Total 0.013 0.003 0.198 0.129 0.019 0.010 0.010
3 C-NA Totat 0.216 0.034 0.210 0.356 0.046 0.010 0.013
3 C-93 Total 0.418 0.062 0.234 0.643 0.075 0.010 0.010
3 C-88 Tota 0.394 0.060 0.260 0.614 0.072 0.010 0.015
3 C-8.3 Total 0.467 0.062 0.232 0.620 0.074 0.010 0.013
3 C-78 Total 0.460 0.067 0.232 0.693 0.083 0.010 0.010
Blank Dsivd 0.007 0.000 0.008 0.009 0.042 0.005 0.005

1 A-NA Dsivd 0.013 0.001 0.135 0.019 0.002 0.010 0.010
1 A-93 Dsivd 0.013 0.007 0.125 0.131 0.002 0.010 0.010
1 A-88 Dsivd 0.013 0.014 0.114 0211 0.002 0.010 0.010
1 A-83 Dsivd 0.013 0.025 0.106 0.330 0.002 0.010 0.010
1 A-78 Dsivd 0.013 0.037 0.113 0.437 0.012 0.010 0.010
1 B-NA Dsivd 0.013 0.00t 0.110 0.055 0.002 0.01C 0.010
1 B-9.3 Dsivd 0.013 0.001 0.105 0.063 0.002 0.010 0.010
1 B-8.8 Dsivd 0.013 0.001 0.t15 0.065 0.002 0.010 0.010
1 B-8.3 Dsivd 0.013 0.001 0.101 0.056 0.002 0.010 0.010
1 B-78 Dsivd 0.013 0.001 0.106 0.138 0.017 0.010 0.010
1 C-NA Dsivd 0.013 0.001 0.104 0.040 0.002 0.010 0.010
1 C93 Dsivd 0.013 0.006 0.101 0.135 0.002 0.010 0.010
1 C-88 Dsivd 0.013 0.020 0.112 0.274 0.002 0.010 0.010
1 C-83 ODsivd 0.013 0.025 0.105 0.328 0.002 0.010 0.010
1 C-78 Dsivd 0.013 0.025 0.110 0.342 0.002 0.010 0.010



All

Sample Fe Mn A N Cu Zn Co

Code Anal. mg/L mg/L mg/L  mg/L mg/L mg/L  mg/L
Blank Dsivd 0.007 0.000 0.008 0.011 0.041 0.028 0.005

2 A-NA Dsivd 0.013 0.001 0.163 0.052 0.034 0.034 0.011
2 A-9.3 Dsivd 0.013 0.027 0.174 0.219 0.036 0.033 0.013
2 A-88 Dsivd 0.013 0.029 0.175 0.236 0.038 0.047 0.013
2 A-83 Dsivd 0.013 0.038 0.170 0.325 0.047 0.036 0.012
2 A-7.8 Dsivd 0.018 0.052 0.176 0.459 0.070 0.049 0.015
2 B-NA Dsivd 0.013 0.007 0.174 0.125 0.032 0.036 0.010
2 B-9.3 Dsivd 0.013 0.006 0.172 0.114 0.032 0.036 0.014
2 B-88 Dsivd 0.013 0.008 0.174 0.129 0.035 0.039 0.012
2 B-8.3 Dsivd 0.013 0.007 0.181 0.122 0.035 0.037 0.010
2 B-78 Dsivd 0.013 0.007 0.185 0.126 0.038 0.034 0.012
2 C-NA Dsivd 0.058 0.002 0.184 0.053 0.029 0.034 0.010
2 C-93 Dsivd 0.013 0.026 0.188 0.234 0.036 0.036 0.014
2 Cc88 Dsivd 0.013 0.033 0.178 0.274 0.040 0.036 0.016
2 C83 Dsivd 0.013 0.038 0.156 0.331 0.045 0.036 0.010
2 Cc-7.8 Dsivd 0.013 0.042 0.177 0.371 0.052 0.035 0.014
Blank Dsivd 0.007 0.000 0.008 0.009 0.010 0.005 0.005

3 A-NA  Dsivd 0.013 0.001 0.194 0.037 0.013 0.010 0.010
3 A-9.3 Dsivd 0.013 0.012 0.229 0.146 0.015 0.010 0.010
3 A-88 Dsivd 0.013 0.015 0.198 0.171f 0.015 0.010 0.010
3 A-83 Dslvd 0.015 0.020 0.199 0.204 0.016 0.010 0.010
3 A-78 Dsivd 0.013 0.024 0.191 0.233 0.018 0.010 0.012
3 B-NA Dsivd 0.013 0.003 0.194 0.134 0.016 0.010 0.010
3 B-9.3 Dsivd 0.013 0.003 0.199 0.132 0.017 0.010 0.010
3 B-8.8 Dsivd 0.013 0.003 0.180 0.113 0.014 0.010 0.010
3 B-8.3 Dsivd 0.104 0.004 0.206 0.205 0.020 0.010 0.051
3 B-7.8 Dsivd 0.013 0.002 0.199 0.130 0.019 0.010 0.010
3 C-NA Dsivd 0.013 0.001 0.205 0.064 0.012 0.010 0.010
3 C93 Dsivd 0.013 0.015 0.198 0.182 0.016 0.010 0.010
3 C-88 Dsivd 0.013 0.015 0.190 0.173 0.014 0.010 0.010
3 C-83 Dsivd 0.013 0.018 0.196 0.212 0.016 0.010 0.010
3 C-78 Dsivd 1.174 0.037 0.219 1.776 0.050 0.010 0.898
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Appendix IV. Trace metal concentrations in experimental effluent samples from the
Copper Cliff Waste Water Treatment Plant as analysed after trout toxicity testing. Sample
Codes indicate Tnials (1 - 3), Experiments (A, B, C), and pH Adjustments (NA/non-
adjusted, 9.3, 8.8, 83, 7.8). Tnals 1-3 refer to sampling dates Nov. 13, Dec. 4, and
Dec. 11, 1995. Experiment B samples were acrated and filtered (0.45x4m) prior to pH
adjustment, Experiment C samples were aerated following pH adjustment but not pre-
filtered, and Experiment A samples were neither pre-filtered nor aecrated. Part of each
sample was filtered (0.45um) at analysis (dissolved/Dslvd), and part was analysed without
filtration (Total).

Sample Fe Mn A N Cu n Co
Code Anal. mg/L mg/L mg/L  mg/L mg/L mg/L mg/L
Blank Total 0.007 0.000 0.008 0.009 0.001 0.005 0.005
1 A-NA Total 0.026 0.006 0.173 0.082 0.018 0.011 0.010
1 A-9.3 Total 0.026 0.022 0.178 0.292 0.018 0.010 0.010
1 A-8.8 Total 0.025 0.029 0.170 0.357 0.021 0.010 0.010
1 A-8.3 Total 0.020 0.035 0.169 0.426 0.021 0.011 0.010
1 A-7.8 Total 0.043 0.046 0.187 0.529 0.039 0.010 0.010
1 B-NA Total 0.013 0.001 0.164 0.060 0.008 0.010 0.010
1 B-9.3 Total 0.013 0.001 0.172 0.072 0.010 0.010 0.010
1 B-8.8 Total 0.013 0.001 0.161 0.060 0.009 0.010 0.010
1 B-8.3 Total 0.013 0.001 0.168 0.063 0.011 0.010 0.010
1 B-7.8 Total 0.031 0.002 0.170 0.077 0.009 0.010 0.010
1 C-NA Total 0.013 0.010 0.169 0.148 0.012 0.010 0.010
1 C-9.3 Total 0.024 0.020 0.17t 0.273 0.017 0.0t0 0.010
1 c-88 Total 0.063 0.027 0.169 0.349 0.017 0.010 0.010
1 C-8.3 Total 0.075 0.031 0.170 0.391 0.020 0.023 0.010
1 C-78 Total 0.023 0.031 0.168 0.394 0.021 0.010 0.010
Btank Total 0.007 0.000 0.008 0.009 0.064 0.039 0.005
2 A-NA Total 0.040 0.016 0.192 0.149 0.044 0.020 0.010
2 A-9.3 Total 0.028 0.038 0.189 0.308 0.025 0.010 0.015
2 A-8.8 Total 0.018 0.038 0.182 0.306 0.023 0.010 0.010
2 A-8.3 Total 0.034 0.047 0.202 0.410 0.040 0.012 0.011
2 A-7.8 Total 0.148 0.058 0.236 0.529 0.073 0.040 0.011
2 B-NA Total 0.013 0.008 0.200 0.113 0.021 0.010 0.010
2 B-9.3 Total 0.048 0.006 0.197 0.101 0.021 0.013 0.010
2 B-8.8 Total 0.013 0.007 0.204 0.113 0.021 0.010 0.010
2 B-8.3 Total 0.013 0.007 0.191 0.112 0.022 0.010 0.010
2 B-7.8 Total 0.013 0.007 0.198 0.112 0.022 0.010 0.010
2 C-NA Total 0.024 0.013 0.198 0.115 0.020 0.010 0.010
2 C-9.3 Total 0.019 0.036 0.191 0.312 0.024 0.010 0.010
2 Cc-8.8 Total 0.036 0.041 0.190 0.349 0.029 0.013 0.012
2 c-8.3 Total 0.025 0.051 0.215 0.452 0.051 0.010 0.012
2 C-7.8 Total 0.071 0.051 0.225 0.458 0.063 0.010 0.016
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Sample Fe Mn A Ni Cu Zn Co
Code Anal. mg/L mg/L. mg/L mg/L mg/L mg/L mg/L
2 C-NA Dsivd 0.013 0.010 0.518 0.100 0.024 0.010 0.010
2 C-9.3 Dsivd 0.013 0.037 0.202 0.306 0.031 0.010 0.010
2 C-88 Dsivd 0.013 0.040 0.199 0.33t 0.033 0.014 0.011
2 C-8.3 Dsivd 0.013 0.048 0.211 0.428 0.054 0.010 0.011
2 C-7.8 Dsivd 0.068 0.055 0.256 0.491 0.080 0.010 0.0t0
Blank Dsivd 0.013 0.001 0.015 0.018 0.002 0.010 0.010
3 A-NA Dsivd 0.016 0.016 0.222 0.181 0.047 0.017 0.010
3 A-9.3 Dsivd 0.019 0.037 0.223 0.368 0.021 0.010 0.010
3 A-8.8 Dsivd 0.023 0.033 0.221 0.341 0.026 0.010 0.010
3 A-8.3 Dsivd 0.017 0.043 0.217 0.412 0.028 0.010 0.010
3 A-7.8 Dsivd 0.025 0.038 0.252 0.383 0.029 0.010 0.010
3 B-NA Dsivd 0.013 0.004 0.216 0.138 0.018 0.010 0.010
3 B-9.3 Dsivd 0.014 0.003 0.229 0.143 0.010 0.010 0.010
3 B-8.8 Dsivd 0.013 0.003 0.228 0.131 0.024 0.010 0.010
3 B-8.3 Dsivd 0.013 0.003 0.210 0.151 0.026 0.010 0.010
3 B-7.8 Dsivd 0.013 0.003 0.210 0.143 0.022 0.010 0.010
3 C-NA Dsivd 0.013 0.019 0.211 0.207 0.018 0.010 0.010
3 C93 Dsivd 0.013 0.034 0.209 0361 0.019 0.010 0.010
3 C-8.8 Dsivd 0.021 0.030 0.208 0.321 0.019 0.010 0.010
3 C-8.3 Dsivd 0.040 0.040 0.213 0.387 0.029 0.010 0.010
3 C-78 Dsivd 0.013 0.043 0.222 0.434 0.026 0.010 0.010
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Appendix V. Amount of 10% dilution of sulfuric acid added in mLs for samples that were
adjusted to a pH target of 9.3, 8.8, 8.3, 7.8, and not adjusted (NA) for experiments A, B,
and C. Values of pH were recorded upon initial pH adjustment, 36 h after pH adjustments
at Copper CIliff, and upon return of samples after completion of biocassay tests (post).
Trals 1-3 effluents were collected on Nov. 13, Dec. 4, and Dec. 11 of 1995 respectively.
X in data set indicates missing values.

Trial& Target pH Dilute Acid pH pH pH
Expt. Added (mL) (36 h) (post)
1A NA 0.0 10.4 9.9 7.6
TA 9.3 3.6 9.3 8.8 6.6
1A 8.8 42 8.8 8.2 6.4
1A 8.3 4.2 8.3 7.1 6.4
1A 7.8 4.8 7.0 6.8 7.6
1B NA 0.0 10.4 9.8 7.1
1B 9.3 2.6 9.2 89 6.9
1B 8.8 3.6 8.7 8.3 6.5
1B 8.3 3.7 8.3 7.7 6.5
1B 7.8 4.0 7.3 7.1 6.4
1C NA 0.0 10.4 9.8 7.3
1C 9.3 3.3 9.3 8.8 6.7
1C 8.8 4.2 8.7 7.8 6.9
1C 8.3 44 8.0 7.3 6.8
1C 7.8 43 7.0 7.3 6.6
2A NA 0.0 X 9.7 6.9
2A 9.3 3.5 X 8.3 6.7
2A 8.8 4.0 X 8.3 6.8
2A 8.3 4.2 X 7.5 6.5
2A 7.8 47 X 6.7 3.9
28 NA 0.0 10.0 9.6 6.8
2B 9.3 3.0 9.2 8.7 7.1
28 8.8 3.7 8.1 7.6 7.2
2B 8.3 4.0 7.5 7.4 7.1
2B 7.8 44 7.6 7.0 6.9
2C NA 0.0 X 9.6 7.1

2C 9.3 3.5 X 8.2 6.7
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Trial& Target pH Dilute Acid pH pH pH
Expt. Added (mL) (36 h) (post)
2C 8.8 4.0 X 7.7 6.9
2C 8.3 4.2 X 7.3 5.8
2C 7.8 4.6 X 7.3 4.2
3A NA 0.0 X 9.8 6.0
3A 9.3 3.0 X 9.1 5.3
3A 8.8 3.5 X 8.9 5.5
3A 8.3 3.8 X 8.7 5.4
3A 7.8 43 X 8.5 5.8
3B NA 0.0 X 9.7 5.4
3B 9.3 2.8 X 89 5.3
3B 8.8 3.2 X 8.2 4.9
3B 8.3 3.6 X 8.4 5.8
3B 7.8 4.0 X 8.2 5.0
3C NA 0.0 X 9.6 6.4
3C 9.3 3.0 X 8.9 5.3
3C 8.8 3.5 X 8.9 5.5
3C 8.3 3.8 X 8.6 4.6
3C 7.8 42 X 8.3 5.6

tnial 1 initial temperature 1.0°C
trial 2 initial temperature 1.0°C
trial 3 initial temperature 0.5°C
trial 1 initial dissolved oxygen not available

trial 2 initial dissolved oxygen 10.2 mg/L
trial 3 initial dissolved oxygen 12.0 mg/L
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Appendix V1. Chemical characteristics of cffluent samples (Trials 4-6) coliected from the Copper Cliff Waste Walter Treatment
Plant on April 28, May 5, and May 12, 1997, as determined prior (o toxicity testing.
Analyscs are identificd by Tral, replicate number, and subsample code number, Data classificd as "diss" (dissolved) were filtered
at 0.45um prior (o analyses and "total" samples were not filtcred. COD refers to chemical oxygen demand, pH Lab denotes pH
when analyses were started, and Cond. indicates specific conductivity. Total alkalinity is denoted by AlK.(1), and phenolphthalein
alkalimty by Alk.(p). NHx indicates total ammonia /ammonium concentrations.

Trial Ca Na Mg K NO3 CI S04 S203 COD pHLab cond Alk. (p) Alk. (t)  NHx
Repl. mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L uS/cm mg/L mg/L  mg/L
Code

4.1-1 total 328 98 67 26 7 67 1201 33 52 9.7 1984 27 48 5.6
4.2-2 total 322 98 66 26 7 73 1080 34 62 9.7 2032 26 48 5.4
4.3-3 total 322 97 66 26 7 70 1070 35 60 9.6 2034 25 47 5.4
4.4-4 total 321 98 66 26 7 69 1070 34 48 9.6 2030 25 47 5.4
4.1-5 diss 322 97 66 25 7 73 1070 35 52 9.6 2028 27 52 5.2
42-6 diss 299 91 62 23 7 69 1025 34 50 9.6 2028 27 52 5.4
4.3-7 diss 327 99 67 26 7 79 1035 35 55 9.6 2032 26 52 5.2
4.4-8 diss 317 97 66 25 7 [al 1033 34 55 9.6 2026 25 51 5.2
5-9 total 347 108 58 25 6 84 1169 35 50 10.1 2314 40 69 5.8
5-10 total 337 104 56 23 6 76 1170 35 47 10.1 2322 40 69 5.8
5-11 total 330 103 56 23 6 81 1165 35 54 10.0 2310 36 67 5.8
5-12 total 337 107 57 24 6 77 1163 35 42 9.9 2312 36 68 5.8
5-13 diss 340 105 57 24 6 85 1168 35 50 100 2322 39 73 5.8
5-14 diss 306 115 57 26 6 80 1168 36 54 9.9 2320 37 A 5.8
5-15 diss 336 106 56 24 6 99 1161 36 52 9.9 2312 37 n 5.8
5-16 diss 344 108 58 25 6 88 1168 36 45 9.9 2324 36 n 5.8
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Anal. Ca Na Mg K NO3 CI S04 S203 COD pHlab cond Alk. (p) Alk. (t)  NHx
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L wus/cm mg/L mg/L mg/L

total 390 136 81 32
total 394 137 82 32
total 387 138 82 32
total 388 138 82 32
diss 392 140 82 32
diss 390 140 81 32
diss 386 137 80 32
diss 388 139 81 32

88 1377 33 53 9.7 2314 28 53 6.5
n 1359 34 53 9.6 2346 26 52 6.5
88 1363 33 49 9.6 2314 24 51 6.2
86 1368 33 53 9.6 2352 26 53 6.2
95 1417 34 53 9.6 2336 27 56 6.2
94 1416 33 49 9.6 2330 28 58 6.2
94 1420 33 48 9.6 2322 27 56 6.0
95 1427 33 49 9.6 2328 26 55 6.0

PR A I T
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Appendix VII. Trace metal concentrations prior to toxicity testing for effluent samples
(Tnials 4-6) from the Copper Cliff Waste Water Treatment Plant on April 28,
May 5, and May 12, 1997. Effluent samples that were filtered (0.45um) at the time of
analysis are referred to as "diss" (dissolved) and as "total" were not filtered. Detection
limits were 0.0070 mg/L for Fe, 0.0003 mg/L for Mn, 0.0090 mg/L for Ni, and 0.0050
mg/L for Co and Zn.

Trial Anal Fe Mn Al Ni Zn Cu Co
Code mg/L mg/L mg/L mg/L mg/L mg/L mg/L
4-1 total 0.3740 0.0189 0.1899 0.2509 0.0049 0.0560 0.0080
4-2 total 0.3709 0.0189 0.1889 0.2479 0.0049 0.0549 0.0080
4-3 total 0.3120 0.0160 0.1940 0.2189 0.0049 0.0520 0.0089
4-4 total 0.3720 0.0189 0.2010 0.2569 0.0049 0.0570 0.0049
4-5 diss 0.0065 0.0003 0.1599 0.0320 0.0049 0.0260 0.0048
4-6 diss 0.0065 0.0003 0.1609 0.0320 0.0049 0.0250 0.0049
4-7 diss 0.0065 0.0003 0.1739 0.0260 0.0049 0.0280 0.0048
4-8 diss 0.0065 0.0003 0.1679 0.0299 0.0049 0.0280 0.0048
5-9 total 0.3709 0.0219 0.1599 0.2179 0.0260 0.0480 0.0099
5-10 total 0.3339 0.0199 0.1630 0.2000 0.0049 0.0439 0.0080
5-11 total 0.3129 0.0179 0.1609 0.1819 0.0049 0.0430 0.0089
5-12 total 0.3379 0.0199 0.1650 0.1990 0.0049 0.0460 0.0109
5-13 diss 0.0130 0.0003 0.1500 0.0280 0.0049 0.0230 0.0048
5-14 diss 0.0065 0.0003 0.0549 0.0092 0.0049 0.0070 0.0048
5-15 diss 0.0065 0.0003 0.1439 0.0209 0.0049 0.0179 0.0048
5-16 diss 0.0065 0.0003 0.1459 0.0199 0.0049 0.0199 0.0048
6-17 total 0.5970 0.0450 0.2109 0.4120 0.0049 0.0850 0.0130
6-18 total 0.8360 0.0599 0.2020 0.5500 0.0049 0.0890 0.0140
6-19 total 0.9390 0.0659 0.2049 0.5960 0.0049 0.0939 0.0140
6-20 total 0.8450 0.0599 0.2049 0.5479 0.0049 0.0890 0.0140
6-21 diss 0.0109 0.0003 0.1469 0.0350 0.0049 0.0230 0.0048
6-22 diss 0.0120 0.0003 0.1529 0.0309 0.0049 0.0240 0.0048
6-23 diss 0.0080 0.0003 0.1490 0.0329 0.0049 0.0219 0.0048
6-24 diss 0.0080 0.0003 0.1379 0.0309 0.0049 0.0209 0.0048
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Appendix VIII. Total ammonia/ammonium (NHx) and pH as measured in samples
collected at 96h time frame of trout toxicity tests.
Values represent three trial samples from early spring 1997. Missing data for pH and
ammonia/ammonium are indicated as an X.

Trial Target pH NHx
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Appendix IX., Total ammonia/ammonium (NHx) and pH as measured in samples
collected at 48h elapsed time of Daphnia magna t(oxicity tests, Experiments E (not
filtered) and F (filtered 0.45 ym). Values represent three trials from early spring 1997.
Missing data for pH are indicated as as an X.

Experiment E Experiment F
Trial Target pH pH NHx pH NHx
4 NA X 4.6 X 4.2
4 9.1 X 4.6 X 4.0
4 8.7 X 4.6 X 4.2
4 7.6 X 4.6 X 39
4 NA X 4.4 X 4.2
4 9.1 X 4.4 X 3.9
4 8.7 X 4.4 X 4.2
4 7.6 X 4.4 X 3.9
4 NA X 4.2 X 3.9
4 9.1 X 4.4 X 3.7
4 8.7 X 4.2 X 3.9
4 7.6 X 4.4 X 3.9
4 NA X 4.4 X 3.7
4 9.1 X 4.4 X 3.7
4 8.7 X 4.4 X 3.9
4 7.6 X 4.2 X 3.5
5 NA 9.2 5.5 9.7 6.0
5 9.1 7.4 5.2 7.7 6.0
5 8.7 6.9 5.7 7.2 6.0
5 7.6 6.7 5.5 6.6 5.6
5 NA 9.4 5.5 9.7 5.8
5 9.1 7.1 5.5 7.9 6.0
5 8.7 6.7 5.5 7.2 5.6
5 7.6 6.5 5.5 6.9 6.0
5 NA 9.4 5.8 9.6 6.0
5 9.1 7.5 6.3 7.8 6.3
5 8.7 7.0 6.3 7.2 6.3
5 7.6 6.8 6.3 6.9 6.3
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Appendix X, Total mass of cach of 11 clements found in the cffluent particulates collected by filtering (0.45um) 8L cftluent samples
after pH adjustment (Experiment F). Sample codes indicate Trials 4-6 and identification numbers. Trials 4-6 are samples {rom April
28, May 5, and May 12, 1997. Target pH is adjustment to 7.6, 8.7, 9.1, or not adjusted.

Sample Target Ca Mg Na K Fe Mn Al Ni Cu In Co
Code pH (mg) (mg)  (mg)  (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)

4-SC117 N/A  2.025 2.893 0.344 0.123 3.513 0.176 0.190 2.006 0.271 0.055 0.040
4-5C118 9.t  2.555 1972 0.221 0.082 2792 0.122 0.131 1401 0.241 0.044 0.028
4-SC119 87 8.444 5043 0371 0.126 6.425 0.255 0.348 2.891 0.509 0.071 0.062
4-5C120 76 2.230 1.190 0.218 0.080 2.470 0.076 0.122 0.966 0.164 0.021 0.018

4-SC121 N/A 2.013 2.704 0.320 0.108 3.213 0.162 0.176 1.845 0.254 0.052 0.037
4-5C122 91 2891 2.018 0273 0.094 2820 0.119 0.131 1.373 0.205 0.042 0.028
4-5C123 87 2.867 2.058 0.270 0.092 2.897 0.115 0.1417 1322 0.203 0.035 0.027
4-SC124 76 2.282 1.087 0.292 0.097 2.206 0.065 0.109 0.831 0.142 0.020 0.015

4-SC125 N/A  1.745 2298 0.284 0.097 2718 0.139 0.148 1.580 0.222 0.043 0.031
4-5C126 91 3414 2186 0316 0.108 2935 0.128 0.142 1.463 0.223 0.049 0.029
4-5C127 87 2466 1.854 0.259 0.091 2561 0.1 0.126 1.274 0251 0.032 0.025
4-SC128 76 2.577 1.067 0.313 0110 2416 0.062 0.117 0.809 0.145 0.023 0.015

4-SC129 N/A  2.092 2.680 0.342 0.119 3.122 0.158 0.171  1.807 0.253 0.049 0.036
4-SC130 91 6.543 4408 0.390 0.129 5.063 0.218 0.269 2450 0.360 0.065 0.052
4-5C131 8.7 2585 1.795 0.217 0.079 2572 0.109 0.123 1259 0.197 0.030 0.025
4-5C132 7.6 2315 0902 0.296 0.123 2.445 0.052 0.117 0721 0.137 0.018 0.014

5-SC217 N/A 2,518 5.634 0.228 0.074 3.759 0.218 0.219 1987 0310 0.038 0.055
5-§C218 9.1 2315 2.612 0.247 0.079 3.049 0.143 0.165 1.256 0.213 0.044 0.038
5-SC219 87 1.4117 1202 0.222 0.073 2119 0.081 0.100 0.726 0.132 0.024 0.022
5-SC220 76 1.277 0.374 0.30S 0.097 1.737 0.03% 0.079 0.341 0.096 0.012 0.0M
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Ca

Sample Target Mg Na K Fe Mn Al Ni Cu In Co
Code pH (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
5-SC221 N/A 3119 5953 0.362 0.115 3.900 0.226 0.227 2.065 0.291 0.042 0.057
5-SC222 94 1.782 2.025 0.206 0.070 2.244 0.114 0.117 0962 0.190 0.031 0.029
5-SC223 87 1513 1.378 0.245 0.082 2.074 0.089 0.101 0.759 0.165 0.025 0.023
5-§C224 76 1.185 0.527 0.221 0.073 2.062 0.049 0.103 0.491 0.099 0.005 0.016
5-SC225 N/A 2.673 5647 0.245 0.083 3.720 0.218 0.215 1.988 0.285 0.042  0.055
5-SC226 9. 2.019 2.082 0.232 0.073 2.348 0.118 0.123 0998 0.176 0.031 0.030
5-SC227 87 2.094 2.029 0.215 0.074 3.068 0.124 0.162 1.085 0.199 0.032 0.033
5-SC228 76 0985 0.410 0.163 0.058 1.854 0.039 0.093 0.397 0.078 0.011 0.013
5-SC229 N/A  2.801 5274 0.312 0.097 3.425 0.200 0.198 1.829 0.257 0.038 0.051
5-5C230 9. 1.675 1.720 0.176 0.065 1.962 0.097 0.100 0.825 0.170 0.027 0.025
5-SC231Y 87 2.154 2.121 0.21'3 0.071 3.051 0.130 0.162 1.133 0207 0.034 0.034
5-SC232 7.6 1.13t 0.526 0.180 0.061 2.115 0.05 0.107 0.500 0.096 0.016 0.016
6-SC317 N/A 8263 7.955 0.000 0.118 6.107 0.448 0.383 3.7 0.505 0.059 0.085
6-SC318 9.1 11.840 7.889 0.000 0.151 6.871 0.472 0.418 3.977 0.546 0.073 0.09
6-SC319 8.7 13.770 9.679 0.000 0.132 9.190 0.613  0.552 5.135 0.734 0.090 0.119
6-SC320 7.6 10.270 6.707 0.000 0.118 8.287 0.457 0.496 3.964 0.674 0.073 0.092
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Sample Target Ca Mg Na K Fe Mn Al Ni Cu In Co

Code pH (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)

6-SC321 N/A 10.830 10.360 0.000 0.129 7.779 0.555 0.492 4708 0.634 0.075 0.107
6-SC322 9.1 13380 9.133 0.000 0.137 7.756 0.532 0.476 4.479 0.620 0.085 0.103
6-SC323 8.7 15.110 10.000 0.000 0.192 9.413 0.615 0.572 5.154 0.737 0.095 0.121
6-SC324 7.6 11.320 7.285 0.000 0.124 8.992 0.495 0.540 4.288 0.713 0.083 0.100
6-SC325 N/A 10.720 9.747 0.000 0.168 7.325 0.523 0.463 4.43 0.582 0.074 0.101
6-SC326 9.t 10.880 7.026 0.000 0.129 5.985 0.419 0.370 3.513 0.483 0.069 0.081
6-SC327 8.7 11.650 7.731 0.000 0.115 7.455 0.494 0.456 4.123 0.603 0.077 0.096
6-SC328 7.6 11.010 7.211 0.000 0.124 8.507 0.490 0.519 4.185 0.687 0.081 0.098
6-SC329 N/A 6.874 5.883 0.000 0.145 4.476 0.350 0.272 2.898 0.392 0.050 0.064
6-SC330 9.1 12500 7.968 0.000 0.122 6.898 0.480 0.420 4.015 0.554 0.080 0.092
6-SC331 8.7 12.490 8.128 0.000 0.126 7.764 0.513 0.474 4.279 0.611 0.083 0.100
6-SC332 76 13.390 8.559 0.000 0.152 10.000 0.567 0.612 4.854 0.801 0.092 0.115
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Appendix XI. The final adjusted pH of CCWWTP effluents (Trials 4-6. 1997), and the
volume of dilute (5%) sulfuric acid added, for samples that were firstly adjusted to a pH
target of 7.6, 8.7, 9.1, or not adjusted (na), and subsequenty either not filtered
(Experiment E) or filtered (0.45um; Experiment F). Trials 4-6 effluents were collected
on April 28, May 5, and May 12, respectively. Code refers to sample identification

number.

initial Dilute Acid Final
Experiment Tral Code pH Target Added (mL) Adjusted pH

E 4 101 na 0.0 10.3
E 4 102 9.1 6.5 9.1
£ 4 103 8.7 7.8 8.6
E 4 104 7.6 8.6 7.6
E 4 105 na 0.0 10.4
E 4 106 9.1 6.7 9.1
E 4 107 8.7 7.5 8.7
E 4 108 7.6 8.7 7.6
E 4 109 na 0.0 10.4
E 4 110 9.1 6.5 9.1
e 4 111 8.7 7.6 8.6
E 4 112 7.6 8.8 7.6
E 4 113 na 0.0 10.3
E 4 114 9.1 6.5 9.1
E 4 115 8.7 7.5 8.7
E 4 116 7.6 8.6 7.6
F 4 117 na 0.0 10.4
F 4 118 9.1 3.8 9.1
F 4 119 8.7 3.8 8.6
F 4 120 7.6 5.0 7.6
F 4 121 na 0.0 10.4
F 4 122 9.1 3.8 9.1
F 4 123 8.7 3.6 8.7
F 4 124 7.6 4.6 7.5
F 4 125 na 0.0 104
F 4 126 9.1 3.8 9.0
F 4 127 8.7 3.4 8.7
F 4 128 7.6 4.4 7.5
F 4 129 na 0.0 10.4
F 4 130 9.1 3.1 9.1
F 4 131 8.7 3.5 8.7
F 4 132 7.6 4.2 7.5
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Initial Dilute Acid Final
Experiment Trial Code pH Target Added (mL) Adjusted pH

E 5 201 na 0.0 11.1
E 5 202 9.1 94 9.1
E 5 203 8.7 10.0 8.7
E 5 204 7.6 13.0 7.6
E 5 205 na 0.0 11.1
E 5 206 9.1 9.4 9.1
E 5 207 8.7 10.2 8.7
E 5 208 7.6 12.3 7.6
E 5 209 na 0.0 11.1
E 5 210 9.1 9.5 9.1
E 5 211 8.7 10.5 8.7
E 5 212 7.6 12.7 7.6
E 5 213 na 0.0 11.1
E 5 214 9.1 9.4 9.1
E 5 215 8.7 10.7 8.7
E 5 216 7.6 12.3 7.5
F 5 217 na 0.0 11.1
F 5 218 9.1 5.2 9.1
F 5 219 8.7 6.3 8.6
F 5 220 7.6 6.8 7.6
F 5 221 na 0.0 1.1
F 5 222 9.1 44 9.1
F 5 223 8.7 5.0 8.7
F 5 224 7.6 6.2 7.6
F 5 225 na 0.0 11
F 5 226 9.1 44 9.1
F 5 227 8.7 5.3 8.6
F 5 228 7.6 6.4 7.6
F 5 229 na 0.0 111
F 5 230 9.1 4.3 9.1
F 5 231 87 5.1 8.7
F 5 232 7.6 6.0 7.6
E 6 310 na 0.0 10.2
E 6 301 9.1 6.5 9.2
E 6 303 8.7 7.8 8.7
E 6 304 7.6 10.0 7.6
E 6 305 na 0.0 10.2
E 6 306 9.1 6.4 9.1
E 6 307 8.7 8.0 8.7
E 6 308 7.6 9.0 7.6
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Initial Dilute Acid Final
Experiment Trial Code pH Target Added (mL) Adjusted pH

E 6 309 na 0.0 10.2
E 6 310 9.1 6.7 9.1
E 6 311 8.7 7.6 8.8
E 6 312 7.6 9.0 7.5
E 6 313 na 0.0 10.2
E 6 314 9.1 6.8 9.1
E 6 315 8.7 8.0 8.7
E 6 316 7.6 9.2 7.5
F 6 317 na 0.0 10.2
F 6 318 9.1 4.9 9.1
F 6 319 8.7 4.6 8.7
F 6 320 7.6 5.9 7.6
F 6 321 na 0.0 10.2
F 6 322 9.1 3.1 9.1
F 6 323 8.7 4.1 8.7
F 6 324 7.6 4.7 7.6
F 6 325 na 0.0 10.2
F 6 326 9.1 30 9.1
F 6 327 8.7 3.9 8.6
F 6 328 7.6 48 7.6
F 6 329 na 0.0 10.2
F 6 330 9.1 43 9.1
F 6 331 8.7 3.9 8.7
F 6 332 7.6 47 7.5
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Appendix XIII. Measurements of pH and temperature over the duration of 96 h for
Experiment D bulk effluent samples from the CCWWTP trials 10 and 11 from June 1 and
July 6, 1998 respectively. Each trial was divided into three quadruplicate treatment groups

for two temperature conditions, room temperature [24°C (+/-1.5)] and refrigerated [4°C
(+/-2.0)]. Each treatment group refers to NOCO (carbon dioxide absent aerated samples),
AIR (aerated samples), and SEALED samples. Additional pH data were collected post 96h
for a temperature switch test (i.e. cold condition samples were room temperature acclimated
and visa versa, trial 10) and for observations of pH in trial 11 samples several days
afterwards (July 15%¥). Four temperature measurements were randomly selected from
among similar temperature acclimated treatment groups and are indicated at the appropriate
time frames directly below pH data from the specific treatment groups. Missing values are
represented as an X in the data set.

Trial Exp Time interval 0-96 hours and Temperature (°C)

0 2 6 15 24 48 72 96 temp. switch

10 NOCO 10.8 108 10.7 107 10.7 107 106 103 104
10 NOCO 10.8 108 10.7 10.7 107 107 104 100 104
10 NOCO 10.8 108 107 107 107 10.7 105 102 103
10 NOCO 10.8 108 10.7 10.7 10.7 107 104 100 101

10 AIR 10.8 10.6 9.7 9.7 7.7 7.7 7.8 7.8 8.2
10 AIR 10.8 106 100 100 7.7 7.7 79 7.8 8.1
10 AIR 10.8 107 100 100 7.7 7.7 7.9 7.9 8.3
10 AIR 10.8 106 100 100 7.7 7.7 7.8 7.9 8.1

10.7 107 106 106 105 104 103
10.7 107 10.7 106 105 104 104
10.7 107 10.7 106 105 104 104
10.7 107 107 106 104 103 104

10 SEALED 10.8
10 SEALED 10.8
10 SEALED10.8
10 SEALED 10.8

XK » X X

Temperature (°C)

20 22 24 24 24 25 25 25
20 22 24 24 24 25 25 25
20 22 24 24 24 25 25 25
20 22 24 24 24 25 25 25

v uoon
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Trial Exp Time interval 0-96 hours and Temperature (°C)

0 2 6 15 24 48 72 96 temp. switch
10 NOCO 11.1 1.2 11,3 11,3 113 11,3 112 113 10.6
10 NOCCO 112 113 113 11,3 113 113 11,3 113 10.6
10 NOCO 112 112 114 113 114 113 113 112 10.6
10 NOCO 11.2 11.3 113 114 114 113 113 11.3 10.6
10 AIR 11.2 11.1 9.7 8.4 8.1 8.1 8.2 8.1 7.8
10 AlR 11.3 111 10.1 8.4 8.1 8.1 8.1 8.0 7.8
10 AlR 112 1. 9.7 83 8.0 8.1 8.1 8.0 7.8
10 AIlR 11.2 10.8 9.5 8.1 8.1 8.2 8.0 8.1 79
10 SEALED11.2 X 113 113 113 114 113 114 11.3
10 SEALED11.2 X 11.3 113 11,3 114 11,3 114 113
10 SEALED11.2 X 114 113 114 114 113 114 113
10 SEALED11.2 X 1 114 114 114 114 114 113

Temperature (°C)

2 4 4 3 3 4 2 2 24

2 4 4 3 3 4 2 2 24

2 4 4 3 2 4 2 2 24

2 4 4 3 2 3 2 2 24

July 15**

11 NOCO 111 11 11.0 109 11.0 111 11.0 11.0 10.9
11 NOCO 11 11 110 110 110 111 110 11.0 109
1 NOCO 11.1 11.1 111 1.9 110 111 110 110 108
11 NOCO 111 11.1 111 11.0 11.0 111 11.0 11.0 10.9
11 AlIR 111 110 108 94 83 7.9 79 7.9 7.7
11 AR 11.1 110 107 9.2 8.2 7.9 79 7.9 7.7
11 AIR 11.1 110 108 9.5 8.2 7.9 79 7.9 7.7
11 AlIR 11.1 11.0 108 9.5 8.1 7.9 8.0 7.9 7.7
11 SEALED11.1 X 111 110 110 110 109 109 105
11 SEALED 11.1 X 11 110 110 11.0 11.0 109 106
mn SEALED 11.1 X 111 1170 110 110 110 110 108
11 SEALED 11.1 X 11.1 110 110 110 110 110 108

Temperature (°C)

23 25 25 26 26 26 26 24 25
23 24 25 26 26 26 26 24 25
23 25 25 25 26 26 26 24 25
23 25 25 26 26 26 26 24 25
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Trial Exp Time interval 0-96 hours and Temperature (°C)

0 2 6 15 24 48 72 96 July 15**
11 NOCO 116 11.6 116 11.6 116 11.5 115 11.5 11.2
11 NOCO 116 11.6 116 116 116 11.5 115 115 11.2
11 NOCO 116 116 116 116 116 115 114 114 112
11 NOCO 11.7 11.6 116 11.7 116 115 114 115 11.2
11 AIR 11.7 11.5 111 9.5 8.4 7.8 7.8 7.7 7.6
11 AIR 11,7 115 111 9.0 8.4 7.8 7.8 7.7 7.6
11 AIR 11.7 116 11.2 8.8 8.3 7.8 7.8 7.9 7.6
11 AIR 11.7 11,5 113 93 83 7.8 7.7 7.8 7.6
11 SEALED 11.7 X 116 115 116 11.5 115 115 11.2
11 SEALED 11.7 X 11.6 11.6 116 11,5 11.5 115 111
11 SEALED 11.7 X 11.6 11.6 116 11.5 115 115 11.0
1 SEALED11.7 X 116 11.7 11.7 115 115 115 111

Temperature (°C)

5 8 8 6 5 6 S 4 4

6 8 8 6 5 6 5 4 4

5 8 8 6 ) 6 5 4 4

6 8 8 6 ) 6 5 4 4
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Appendix XIV. Measurements of pH and 0.5 M sodium bicarbonate (mLs) as sodium
bicarbonate was titrated into a 400 mL sample of bulk effluent from the CCWWTP. Bulk
samples were collected on June 1 and July 6, 1998. Sodium bicarbonate (carb.) and pH
(pH) were measured for quadruplicate samples 1-4 and 5-8 for the two bulk effluent
sampling sessions respectively.

PHT carbl mls pH2 carb2mls pH3 carb3 mls pH4 carb4 mbts

11.3 0.0 11.2 0.0 11.2 0.0 11.2 0.0
10.1 0.6 9.8 1.1 10.2 0.6 9.9 1.0
9.6 1.2 9.1 2.6 9.4 1.6 9.1 3.3
9.1 2.3 8.8 4.5 9.0 3.6 8.5 10.9
8.8 3.9 8.5 8.0 8.7 6.7 8.0 14.9
8.6 6.5 8.3 12.0 8.5 9.8 7.8 20.0
8.4 9.3 8.0 17.0 8.2 14.8 7.7 22.0
8.1 15.0 7.6 22.0 7.9 20.0 7.7 25.0
7.8 21.1 7.6 26.0 7.8 25.0 7. 30.1
7.7 27.0 7.6 320 7.6 30.0 7.5 33.0
7.5 34.0 7.5 37.0 7.5 38.0 7.5 37.0
7.5 42.0 7.5 42.0 7.4 46.0 7.4 40.0
7.4 48.0 7.4 49.0 7.4 49.0 7.4 45.0
7.4 50.0

pHS carbSmls pH6 carb 6 mLs pH7 carb? mLs pH8 carb8 mLs

11.6 0.0 11.6 0.0 11.6 0.0 11.6 0.0
10.9 1.2 9.8 1.8 9.8 2.0 10.8 1.2
9.7 2.9 9.0 4.3 9.0 4.7 9.2 3.3
9.3 5.6 9.1 8.6 8.6 8.0 8.6 7.0
9.0 9.0 8.4 11.0 84 11.0 8.4 10.0
89 12.5 8.2 15.0 8.2 16.0 8.1 16.1
8.5 16.8 7.9 19.9 8.0 21.0 8.0 22.0
8.0 23.0 7.7 24.0 7.9 26.0 7.8 28.0
7.4 29.0 7.5 30.0 7.8 31.0 7.7 35.0
7.4 34.9 7.4 35.0 7.7 36.0 7.6 40.0
7.4 43.0 7.4 40.0 7.7 39.0 7.6 43.0
7.4 49.0 7.3 47.0 7.7 45.0 7.5 48.0

7.6 50.0 7.5 50.0
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AQUATIC SCIENCES INC.

48 HOUR STATIC DAPHNIA MAGNA TEST

Client: Inco Ltd.
Copper Clift

Sampie Type: Grab

Sampie State: Liquid

QUALITY ASSURANCE INFORMATION

Reference Toxicant Data

Chemical Used:

Date of Test:
48-hour LC50:

Warning Limits:

Test Protocol

Project Number: L9224
Sampile Number: 131 - 145
Test Number: 0270 - D284
Sodium Chioride

November 14/95

6305 mg/L

5911 - 7039 mg/L

Biological Test Methods: Reference Methods for Determining
Acute Lethality of Effluents to Daphnia magna

Environment Canada
July 1980

Test Conditions
Test Organism:
Test Type:
Test Temperature:
Test Volume:
Loading Density:
Photoperiod:
Dilution Water:
Organism Age:
Stock Source:
Time of First Brood:
Average Brood Size:
Ephippia Frequency:

Comments

Daphnia magna
Static

20+/-1C

200mL
20mL/neonate

16 hours light/8 hours dark
Dechiorinated Tap
<24 hours

in house cum\m
7 days

25 neonates

(o]

The reference toxicant resuits show that test reproducibility
and organism are within acceptable limits.

All data is scrutinized for errors.

instruments used o monitor parameters are calibrated daily

and continuously maintained.

Reviewers ° /
///? -‘,”""/"5{'. e
Technical Review

Final Review



AQUATIC SCIENCES INC.

48-HOUR STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST
EPS 1/AM/14

Project Number: L9224 Sample Number: 131
Client: inco Ltd Test Number: D270
Copper Cliff, Ontario Sampie Date/Time: 11/13/95 //-:- hrs
Sample Name/ID: Copper Cliff Wastewater Treatment Piant Sample Technician: unknown
Chain of Custody #: 0453 Test Date: 11(14y95// 18:00 hrs
Technician: K Groombridge

Sampie ID:
Sample #: ’ 131
TIME PARAMETER CONTROL-A CONTROL-B  CONTROL-C | 100-A 100-8 100-C
i
Dissoived Oxygen 88 88 88 9.5 9.5 95
pH 7.78 7.78 778 9.53 953 9.53
OHOURS  Temperature(C) 203 20.3 203 95 195 195
Conductivity(uS) 301 301 301 297 2970 2970
# immobile (10 exposed) 0 Q 0 0 0 0
Temperature(C) 20.6 20.6 206 206 20.6 20.6
24 HOURS # Immobile 0 0 (0] / 3 5 (]
# Dead (10 exposed) 0 0 0 0 0 (]
Dissolved Oxygen 83 83 8.2 85 85 8.5
oH 7.59 7.81 7.58 an 8.72 8.72
48 HOURS Temperature (C) 20.4 20.4 20.4 203 203 20.3
Conductivity 302 304 303 2930 2930 2940
# Immobile o 0 0 0 Al
# Dead (10 exposed) 0 o 0 ® é (v
TOTAL MORTALITY (10 EXPOSED) 0 0 0 i S 5 9
MEAN PERCENT MORTALITY 0% b (TT%)
RESULTS
48-HOUR RESULT: SC3-A10Y - FAIL (77% mortality)
Brood Culture: 1016895
Time to First Brood: 7 days
Average Brood Size: 24 neonates
Comments:

- effluent sub-sampie numbers 131 - 145 were preaerated for 120 minutes since D.O.."S,wo% of saturation



AQUATC SZIENCES INC.

48-AOCUR STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1/AM’14
Project Numbaer: L9224 Sampile Number: 132 - 133
Client: inco Lid Test Number: D271 - D272
Copper Cliff. Ontario Sampie Date/Time: 11/13/95 //-:- hrs
Sample Name/iD: Copper Cliff Wastswater Treatment Plant Sampie Technician: unknown
Chain of Custody #: 0453 Test Date: 11/14/95// 18:00 hrs
Technician: K Groombridge
Sample ID: SC3-AN3Y 1 SC3-ASSY
Sample #: 132 i 133
TIME PARAMETER 100-A 100-8 100-C ' 100-A 100-8 100-C
Dissoived Oxygen 9.6 9.6 96 { 9.5 9.5 9.5
pH 8.15 8.15 8.15 7.15 7.15 7.15
0 HOURS Temperature(C) 194 19.4 19.4 19.4 19.4 19.4
Conductivity(uS) 3010 3010 3010 3020 3020 3020
# immobile (10 exposed) 0 0 0 (o] 0 0
Temperature (C) 20.6 206 20.6 206 206 20.6
24 HOURS  # Immobile 1 1 2 o o (o]
# Dead (10 exposed) Q 0 (] 0 ] ]
Dissolved Oxygen a4 83 8.3 84 83 83
pH 7.3 726 7.27 8.94 8.91 6.92
48 HOURS Temperature (C) 204 20.4 20.4 20.4 204 20.4
Conductivity 2950 2950 2960 2960 2960 2950
# Immobile 0 0 (o} o 1 6 |
# Dead (10 exposed) 0 0 0 0 0 0
TOTAL MORTALITY (10 EXPOSED) 0 0 0 4% 0 0
MEAN PERCENT MORTALITY ( 0%) (0%)
N D
RESULTS
48-HOUR RESULT: SC3-A83Y - PASS (0% mortaiity)
SC3-AB8Y - PASS (0% mortality)
Comments:

- 23% of daphnids floating at SC3-AS3Y effiuent surface



AQUAT T SZIENCES INC.

48-HOL = STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1/FM -4
Project Number: L9224 Sampie Number: 134 - 135
Client: inco Lid Test Number: D273 - D274
Copper Cliff. Ontario Sampie Date/Time: 11/13/95 //-:- hrs
Sampie Name/ID: Copper Clift Wastewater Treatment Plant Sampile Technician: unknown
Chain of Custody #: 0453 Test Date: - 11/14/95// 18:00 hrs
Technician: K Groombridge
Sample ID: SC3-AR3Y SC3-A78Y
Sample #: 134 135
TIME PARAMETER 100-A 100-8 100-C 100-A 100-8 100-C .
Dissoived Oxygen 9.4 94 9.4 9.4 9.4 94
pH 6.91 6.91 6.91 6.73 6.73 6.73
OHOURS  Temperature(C) 19.4 19.4 19.4 19.4 19.4 19.4
Conductivity(uS) 3020 3020 3020 3020 3020 3020
# Immobile (10 exposed) 0 (o) 0 - 0 0 0 -
Temperature(C) 20.6 20.6 20.6 20.6 20.8 20.6
24 HOURS  # Immobile o o (o] o] o 0
# Dead (10 exposed) 0 0 0 0 0 0
Dissolved Oxygen 8.4 Y 84 84 8.4 84 B
pH 6.65 6.70 6.72 6.57 6.57 6.56
48 HOURS  Temperature (C) 218 21.7 21.0 22.1 22.3 223
Conductivity 2950 2960 2960 2950 2960 2900
# immobile 1 2 3 3 2 1
# Dead (10 exposed) 0 1 (2] 4 3 1
TOTAL MORTALITY (10 EXPOSED) (] 1 0 4 3
MEAN PERCENT MORTALITY 3% 27%
RESULTS
48-HOUR RESULT: SC3-AB3Y - PASS (3% mortality)

SC3-A78Y - PASS (27% montality)

Comments:



AQUATIC SCIENCES INC.

48-HCUR STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1.RM/14

Project Number: L9224 Sample Number: 136 - 137
Client inco Ltd Test Number: D275 - D276
Copper Cliff. Ontario Sampie Date/Time: 11/13/95 //-:- hrs
Sampie Name/ID: Copper Cliff Wastewater Treatment Plant Sampie Technician: unknown
Chain of Custody #: 0453 Test Date: 11/14/95// 18:00 hrs
Technician: K Groombridge
Sampie 1D:
Sample #: 136 137
TIME PARAMETER 100-A 100-8 100-C 100-A 100-B 100-C
Dissoived Oxygen 9.5 95 95 9.6 9.6 9.6
pH 9.37 9.37 9.37 8.43 8.43 8.43
OHOURS  Temperature(C) 195 195 19.5 19.4 19.4 19.4
Conductivity(uS) 2990 2990 2990 3010 3010 3010
# Immobile (10 exposed) [s) 0 0 0 0 Q
Temperature(C) 206 206 20.6 206 206 206
24 HOURS  # Immobile 1 0 0 o o] o}
# Dead (10 exposed) 0 0 0 0 0 0
Dissoived Oxygen 8.6 8.6 85 84 84 83
pH 8.73 8.68 863 7.681 7.64 7.60
48 HOURS  Temperature (C) 209 208 20.7 20.8 207 20.7
Conductivity 2820 2940 2920 2940 2540 2950
# Immobile 1 o 2 1 3 2
# Dead (10 exposed) 2 4 2 0 0 0
TOTAL MORTAUTY (10 EXPOSED) % (& 2 ] [ 0
MEAN PERCENT MORTALITY 27% ( 0%
N T S——

RESWALTS

48-HOUR RESULT:

SC3-B10Y - PASS (27% monality)
SC3-B93Y - PASS (0% mortality)

Comments:



AQUATIC STIENCES INC.

48-HOUR STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1/RM/14
Project Number: L9224 Sampile Number: 138 - 139
Client Inco Ltd Test Number: 0277 - D278
Copper Cliff, Ontario Sampie Date/Time: 11/13/85 //-:- hrs
Sample Namey/ID: Copper Cliff Wastewater Treatment Plant Sampie Technician: unknown
Chain of Custody #: 0453 Test Date: 11/14/95// 18:00 hrs
Technician: K Groombridge
Sample ID: SC3-BasY SC3-BgyyY
Sample #: 138 139
TIME PARAMETER 100-A 100-B 100-C 100-A 100-8 100-C
Dissoived Oxygen 95 95 9.5 9.6 9.6 9.6
pH 7.18 7.8 7.18 7.06 7.06 7.06
0 HOURS Temperature(C) 195 195 19.5 195 19.5 19.5
Conductivity (uS) 3020 3020 3020 3020 3020 3020
# Immobile (10 exposed) o [+] 0 Q ] 0
Temperature(C) 206 206 20.6 206 206 20.6
24 HOURS  # Immobile o (o} (o) 0 (o] 0
# Dead (10 exposed) 0 0 0 0 0 0
Dissolved Oxygen 83 8.1 8.3 8.3 79 8.3
pH 6.90 ¢.88 692 6.78 5.44 6.78
48 HOURS  Temperaturs (C) 20.7 20.7 20.7 208 20.7 20.7
Conductivity 2970 2960 2970 2960 2970 2960
# Immobile (o] o 0 0 0 0
# Dead (10 exposed) (2] ] 0 0 0 0
TOTAL MORTALITY (10 EXPOSED o 0 0 0 0 0
MEAN PERCENT MORTALITY (0% C 0%
T e®
RESULTS
48-HOUR RESULT: SC3-B88Y - PASS (0% mortality)
SC3-883Y - PASS (0% mortality)

Comments:



AQUA™C STIENCES INC.

48-HC LR STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1 RM/14
Project Number: L9224 Sample Number: 140 - 141
Client Inco Lid Test Number: 0279 - D280
Copper Cliff. Ontario Sampie Date/Time: 11/13/95 //-:- hrs
Sample Name/1D: Copper Cliff Wastewater Treatment Plant Sample Technician: unknown
Chain of Custody #: 0453 & 0454 Test Date: 11/14/85// 18:00 hrs
Jechnician: K Groombridge
Sample ID: SC3-878Y ; SC3-C10Y
Sampie #: 140 i 141
TIME PARAMETER 100-A 100-8 100-C | 100-A 100-8 100-C
Dissoived Oxygen 9.2 9.2 9.2 9.8 9.6 9.6
pH 6.66 6.86 6.86 9.42 942 9.42
0 HOURS Temperature(C) 19.6 19.6 19.6 19.5 19.5 195
Conductivity(uS) 3020 3020 3020 2990 2990 2990
# tmmobile (10 exposed) 0 0 0 0 0 0
Temperature(C) 20.6 20.6 20.6 20.6 20.6 206
24 HOURS  # Immobile 0 o] (o] o (o} 0
# Dead (10 exposed) 0 0 0 0 0 0
Dissoived Oxygen 8.1 8.1 8.1 86 8.6 8.6
pH 6.60 8.70 6.71 8.78 8.73 .75
48 HOURS Temperature (C) 20.9 20.7 206 209 20.9 21.0
Conductivity 2950 2960 2970 2930 2940 2930
# Immobile 0 o o) ‘3 3 2
# Dead (10 exposed) 0 0 0 0 0 0
TOTAL MORTALITY (10 EXPOSED) 0 0 [e) [+ g 0 0
MEAN PERCENT MORTALITY [ ox 0%,
\— —
RESULTS
48-HOUR RESULT: SC3-B78Y - PASS (0% mortality)
SC3-C10Y - PASS (0% mortality)

Comments:



AQUATZ SCIENCES INC.

48-HC .= STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1 BV 14
Projec: Numbaer: Le224 Sampie Number: 142 - 143
Client inco Ltd Test Number: D281 - D282
Copper Cliff. Ontario Sampie Date/Time: 11/13/95 //-.- rs
Samp:¢ Name/ID: Copper Cliff Wastewatsr Treatment Plant Sample Technician: unknown
Chain of Custody #: 0454 Test Date: 11/14/95// 18:00 hrs
Technician: K Groombridge
Sample ID: SC3-C3Y ' SC3-Casy
Sample #: 142 143
TIME PARAMETER 100-A 100-8 100-C 100-A 100-8 100-C
Dissotved Oxygen 9.7 9.7 9.7 ’ 9.3 9.3 9.3
pH 8.34 8.34 8.34 6.96 6.96 6.96
0 HOURS Temperature(C) 195 195 19.5 19.6 19.6 19.6
Conductivity (uS) 3020 3020 3020 3020 3020 3020
# Immobiie (10 exposed) 0 0 0 i 0 0 0
Temperature(C) 206 20.6 206 206 206 206
24 HOURS  # Immobile 0 (o] 0 ) 0 1 o}
# Dead (10 exposed) 0 0 0 : 0 0 0
Dissolved Oxygen 8s 8.6 82 . 83 84 83
pH 7.80 7.66 7.40 . 8.89 6.68 6.84
48 HOURS  Temperature (C) 207 20.7 208 209 208 208
Conductivity 2940 2950 2970 2960 2960 2960
# Immobile 0 (o] (o] 0 0 0
# Dead (10 exposed) 0 () 0 0 0 1~
TOTAL MORTALITY (10 EXPOSED) D 0 0 0 1
MEAN PERCENT MORTALITY l{i ﬁ
T
RESULTS
48-HOUR RESULT: SC3-CH3Y - PASS (0% mortality)

SC3-C88Y - PASS (3% mortality)

Commaenss:




AQUATIC STIENCESINC.

48-HOUR STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1/RM =4
Project Nurmver: L9224 Sample Number: 144 - 145
Client: Inco Ltd Test Number: D283 - D284
Copper Cliff, Ontario Sampile Date/Time: 11/13/95 //-:- hrs
Sampile Na~e/ID: Copper Cliff Wastewater Treatment Plant Sampie Technician: unknown
Chain of Cistody #: 0454 Test Date: 11/14/95// 18:00 hrs
Technician: K Groombridge
Sampie 1D: SC3-C8Y } SC3-C
Sample #: 144 145
TIME PARAMETER 100-A 100-B 100-C i 100-A 100-8 100-C
Dissolved Oxygen 9.4 9.4 9.4 i, 8.4 9.4 9.4
pH 6.86 6.86 6.88 8.86 6.6 6.86
0 HOURS Temperature(C) 19.6 19.6 19.6 19.6 19.6 19.6
Conductivity(uS) 3020 3020 3020 b (o< o] 3030 3030
# Immobile (10 exposed) 0 0 0 0 (] 0
Temperaturs(C) 206 20.6 206 20.6 206 20.6
24 HOURS  # immobile 0 0 o (o} 1 (o]
# Dead (10 sxposed) 0 0 0 0 0 0
Dissoived Oxygen 83 84 8.2 8.4 8.4 83
pH 6.74 8.77 6.73 8.7 .76 8.77
48 HOURS  Temperature (C) 210 20.9 21.0 ’; 21.t 211 21.0
Conductivity 2960 2970 2960 2960 2950 2950
# Immobile t 0 o} (o} 0
# Dead {10 exposed) 0 1 1 0 1 0
TOTAL MORTALITY (10 EXPOSED) 0 1 1 Q. 0
MEAN PERCENT MORTALITY %) (3%
RESULTS
48-HOUR RESULT: SC3-C83Y - PASS (7% montality)

SC3-C78Y - PASS (3% mortality)

Comments:



AQUATIC SCIENCES INC.

96 HOUR STATIC RAINBOW TROUT TEST

Client: Inco Lid. Project Number: L9224

Copper Cliff Sample Number: 131 - 145
Sample Type: Grab Test Number: T269 - 7283
Sampie State: Liquid

QUALITY ASSURANCE INFORMATION

Reterence Toxicant Data
Chemical Used: Sodium Chloride
Date of Test: October 31/95
96-hour LCS0: 14890 mg/L
Waming Limits: 13459 - 15806 mg/L
Test Protocol

Biclogical Test Methods: Reference Methods for Determining
Acute Lethality of Effluents to Rainbow Trout

Environment Canada
July 1990
Test Conditions
Test Organism: Rainbow Trout
Test Type: Static
Test Temperature: 15+/-1C
Test Volume: 16 litres
Photoperiod: 16 hours light/8 hours dark
Dilution Water: Dechlorinated Tap
Organism Age: Fingeriings
Stock Source: Rainbow Springs Hatchery
Mean Weight: 0.13 +/-0.02g
Comments

The reference toxicant resuits show that test reproducibility
and organismm are within acceptable limits.

All data is scrutinized for errors.

Instruments used to monitor parameters are calibrated daity
and continuously maintained.

Reviewers




A2l +7'C SCIENCES INC.

W~ XJR STATIC RANBOW TROUT TEST

S==.@=: Number: Le22e Sempie Number: 31137
Tiars inco Lal. Tes: Number: Tame - 1273
Copper CLff. Onwmno Sempee Dan/Time: 191395 i/ - - wrw
Sa~ow Name/D: Copper CLft Waswrwawr Treswment Piant Sermgie Tech: Uninown
Crer of Cusody @: 0483 Tem Dawm: 11415/88//13.30 nra
Techsucian: X Groormansge

“TME J\
Dissoived Oxygen [ 24 (2] 23 9.0 3 .2 .3
o 7.72 10.03 a.2¢ sor 742 L ) are
¢ -OURS Temperenre(C) 185 18 18 150 154 150 148
Conductivity(u$) 28 3080 3080 3100 80 80 3110
# (renobile (10 expoead) 0 0 ) 0 -] [-] -]
Dieanived Cxygen 9.2 [ 2] 9.3 .2 23 [ X) 3
o 18 e .0 730 12 7.1 (X 4 ra
Temparanwe (C) 18.7 158 15.7 15.7 15.7 1%.2 182
24 ~“OURS Conducswty =7 20 2030 3030 3030 01 3030
# Immobile [} - -] -] -] - ]
# Dead (10 expoend) o 10 [ ° [] ) °
Dissoivad Oxygen 28 .7 [ X} L X [ X)) 8 [ ]
pH 7@ .03 1.2 . 7.08 ¢80 1 788 7
48 “OURS Tempersture (C) 150 1350 158 18.7 15.7 181 15.2
Conductvity E 200 k- k.- ] 3030 010 0D
# irrynobile ] - o Q [} - -]
# Dead (10 exposed) 0 - [-] 0 ] - 0
Dissotved Oxygen [ X [ ) [X] 5 96 07 .3
pH 775 [ ¥, } 1.2 7.08 7.00 750 1.2
72 ~OURS Termperature (C) 158 158 100 . 199 5.0 154 158
Conductwty »e 280 0B 3B 3040 D 0D
# lrvwnobile -] - -] -] o - ]
# Desd (10 expoend} (-] - 0 -] 0 - 0
Oissotved Quygen 0.7 [0 e 0.4 [X3 0.7 (%]
pM 1.3 % .3 ro7 702 7} r.es
98 -“OUAS Temperawre (C) 159 160 16.1 10.0 16.0 153 155
Condguctwity a 010 00 0 3080 D 3030
& immoblle -] - -} o -] - [}
10 @ -] - Q [-] ] - -]
TC™ AL MORTALITY (10 EXPOSED) (-] 10 [] [-] -] w -]
OUR RESULT: SCI-A10Y - FAIL (100% mormiity) SCI-ATEY - PASS (10% mormiity)
SCI-ARIY - PASS 0% morwiity) SCI3-810Y - FAL (100% rmorimiity)
SCI-ABSY - PASS D% morwiiy) SCI-89IY - PASS 0% moraiy)
SCI-ARIY - PASS % morelity)
034 +1-0.90g
0.21 g fanA
Corarrants:
~ sirgum ovident in sampies 131, 141, 138 In <30 Mnulse
[RT-AL PANAMETERS: (upon recepton by b __
SCI-AI0Y SCI-AMIY  SCIANSY SCI-ABIY SCI-ATEY ~ SCI-810V SC3.883Y
Oismoived Oxygen (ppm): 1.2 119 108 110 ©vs "ne 1.2
ot «s .18 o 781 o .13 [ A
Termpmrature (C): . (Y} (r 70 e (7] 19
Carauctvity (uS/icm): arn E - 3030 3030 3030 E ] D
{Her@mess (mgA): 1013 118 1818 1013 (L H 1408 1408
|Phywcal Sswe: Squid liquid quid quid quid quid [
Carray: clear clanr clasr clear clesr clesr claar
Cascar: yollow yollow yaliow yeoliow yuliow colouriees colsurisss
Precoram: you yos yoo yoo you "o [ -]
Oacasr none none none none none none nere
Fre-asravon Time (Minuwmse): [ ] «© ® [} (] «® [ -}




AQUATIC SCENCES INC.

98-HOUR STATIC RAINSOW TROUT TEST

Promct Numoer: L922¢ Sermpie Numaer: 138 - 143
Clent: Inco L. Test Number: 1278 - 1283
Copper Clift. Ohisno Sempie Dew/Tive: 111388 // - - Are
Sampie Name1D: Copper CIif Westswatnr Trastmant Plant Sampie Tech: unkhown
Chain of Cusoty #: 0433 - 0484 Test Dew: 11715/00//15.20 hrs
Techmgian: X Groorandge
Sasmple 10: SCI-BMAY SCI3-863Y SCI-878Y 3C3CI0Y  SC3-CmaY  SCRCaey $SC3-Casy [T~ 2= 34
Sample & 120 1% 140 141 142 149 144 s
TIME PARAMETER 100 100 100 X 100 100 100 100 100
Disenived Oxygen 9.4 9.4 124 \ 24 25 [ X ] 5 8
pH 708 12 7.08 [ X, ] [V -] 197 > 708
0 HOURS Tempernsture(C} 14.8 "7 15.2 15.0 1" 14.2 14.2 159
Congucavity(uS) nm 3100 3110 \ 2070 3100 3100 3100 330
& Immotele (10 expoesd) [-) 0 9 -] -] ] Q 0
Orssoived Quygen 93 [X] 9.2 [ 0.2 [ X3 [X] X [
ort n 1.7 1.08 ° 05 T8 1.2 .04 .98
Temperawre (C) 15.2 15.2 154 15.2 151 14.8 14.7 147
24 HOURS Conductwiy 030 200 330 3010 300 3030 0 3030
@ irrevobile ] -] ] - ] -] (] ¢
@ Desd {10 ) ] -] [ ] 0 [-] 0 -] 0
Dissoived Oxygen 8.7 L J ] (X} 9.7 [ X ] (X} a8 L X}
pit 2.7 7.9 707 848 730 7.18 .84 [ X ]
48 HOURS Temperatwume (C) 153 15.2 15.4 15.2 15.1 149 1489 14.7
Conductwty 0B B® 0P 010 202 30 0D 0P
@ rrenoinie [} ] [} - [} -] [} ]
# Dead (10 oxpoend) ) [} Q - 0 ] 0 -]
Dissorves Oxygen [X] .8 [X] B (L) [ X [ X] [ F)
o 730 7.2 7.1 . 762 7.30 7.3 7.08
72HOURS Termpersame (C) 156 155 15.7 - 156 15 15.0 15.0
Congucewity k- 4 3030 010 - 3030 n00 3030 30
@ lrrevoinie o 0 -] - [] 0 [ []
& Deed (10 sxposss) (] ] ] - [-] ] ] [}
Disstived Qwygen 8.7 [ 1] [} - [X] 24 LX) [%4
P 708 = r.10 - e tZ ) " 718
96 HOURS Temparswre (C) 158 158 157 - 138 153 15.2 15.0
Conducswty 0 3040 2030 - 2090 130 3040 3030
& irmanobele ] Q -] - -] 0 ] [+]
& Oeed (10 sspossd) -] 0 [] - Q [-] (-] -]
TOTAL MORTALITY {10 EXPOSBED) 0 [] [-) 10 [] ] [] [+]
RESULTS
OS-HOUR RESWULT: SC3-888Y - PASS O morglity) SC>-CIIY - PASS % rmormiity)
SCI-8A3IY - PASS O% mormiity) SC3-CagY - PASS K% morwmiity)
SCI-878Y - PASS (% maraiity) SCI-CRIY - PASS (0% mormiity)
SCI-C10Y - FALL (100 marwmiity) SCI-CTRY - PASS % mormiity)
Mean Weight: 034 ¢/-0.10g
Loadng Deneny: 0218 SWNA
Comrmems:
INITIAL PARAMETEAS: (upon cepesn !l‘l
SC3-BeNY SS-EEY SCBTEY ! Y 3SC3-CHIV SC-CMY IC-CY  C3-CI8Y
Dissoived Oxygen (ppm): 1.4 18 1.6 RIE] "2 12 118 "o
ph: sy ren 1.2 10.93 [ X1) 78 748 22 |
Tempersture (C): 71 78 7.t l 73 18 75 12 78
Conducywty (uS/em): 3030 2030 k- i 2080 0D 00 3030 3040
Hardness (mg/) 1008 1408 1408 ! 1ee8 1048 1008 1648 1048
Precipvam: no "o "o you you yos you yoo
Odour: none none none none rone none none none
Pre-sevason Time (min): @0 [ ] ® [ ] © «© ®© (]




AQUATIC SCIENCES INC.

48 HOUR STATIC JAPHNIA MAGNA TEST

Ciient: inco uta.
Cocpar Chft

Sample Type: Grad

Sample State: tlquid

QUALITY ASSURANCE INFORMATION

Asference Toxicam Dawa

Chemical Used:

Date of Test
48-hour LCSO:
Warning Limits:

Test Protocol

~roject Number: 8224
Samcie Number: 158-17C
Test Number: D2608-D309

Sodium Chioride
November 20/88
68558 mg/L

4067 - 7887 mg/L

Biclogical Test Methods: Raferance Methods for Determining
Acute Lethality of Efftuents o Daphnis magna

Environment Canade
July 1990

Test Conditions
Test Organism:
Test Type:
Test Temperature:
Test Volume:
Photaperiod:
Dilution Watsr:
Qrganiam Age:
Stock Source:
Time of First Brood:
Average Brood Size:
Ephippia Frequency:

Comment

Daphnia magna
Static

20« /-1C

200mL
20mL/neonate

18 hours light/8 hours dark
Dechiorinated Tap
<24 hours

in house cultures
7 days

28 neonates

o

The refersnce toxicant resutts show that taat reproducibility
and organism are within acosptable limits.

All data is scrutinized for srors.

insyuments used to monitor parameters are calibrased daily

and continuously maintained.

Reviewers

Technicy! Review

i

Firat Review

Al



AQUATIC SCIENCES INC.

48-HOUR STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1/8M/14
Project Number: L8224 Sampie Number 156
Client: Inco L1 Test Numter: 0295
Copper Ciift, Ontario Sampie Dats/Time: 12/04/85 //-:- hre
Sampia Name/iD: Copper Ciift Wastewnter Treatment Plant Sampile Technician: unknown
Chain of Custody ¢: 0482 Test Date: 12/08/95// 14:45 brs
Technizian. K Groombridge/C Huras
sample 1D: SCA-A10Y
Sample #: 186
TIMEB PARAMETER CONTROL-A CONTROL-B CONTROL-C 100-A 100-8 100-C
R _
Dissolved Cxygen 8.9 88 8.9 9.1 9.1 9.1
pH 7.88 7.68 7.88 31 - X} 9.1
0 HOURS Temperatuwra(C) 208 208 20.5 204 204 204
Conductivity (uS) 299 299 299 2780 2780 278C
# immobie (10 exposed) ) Q ("] 0 (*] 0 —
Tamperature(C) 20.0 200 20.0 200 20.0 209
24 HOURS  # Immobile 0 o 0 0 0 o}
# Dead {10 exposed) 0 0 0 [*] 0 0
Dissoived Oxygen 8.3 8.2 8.2 7.9 7.2 8.0
pH 8.30 8.8 827 g & 2.04 8. ]
48 HMOURS Temperature (C) 2.7 20.7 20.7 228 208 2008
Conductivity 323 <3 322 2780 2780 2780
# Immobile 0o 0 1] 0 0 0
# Dead (1C exposed) 0 °) 0 0 Q 0 —
TOTAL MORTALITY (1C EXPOSED) [*] Q C [+) o] Q
MEAN PERCENT MORTALITY 0% % _
RESULTS
48-HOUR RESULT: SC4-A1CY - PASS (0% mortality)
8rood Culture: 110805
Time to First Brood: 7
Average Brood Sizs: 30
Comments:

- sample 156 was preaerated for 88 minutes since D.©. >100% of saturatdon Z
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AZLATIC SCIENCES INC.

48O UR STATIC SINGLE CONCENTRATION CAPHNIA MAGNA TEST

EFS 1']M/14
Prajact Number L9224 Sampia Number: 157 - 88
Crant inco Ltd Test Number: D268 - 0297
Copper Ciiff. Ontario Sampie Date/Time: 12/4/96 {/+:« hrs
Semnp.s Name/1D: Copper Cliff Wastawawr Treamment Piant Sampie Technician: Unknown
Chrair of Custody #: 04852 Test Dats: 12/08/96// 15:30 hre
Technician: K Groombridge/C Huras
Sample 1D: SC4-ASIY SC4-ARSY
Sample #: 187 158
TME PARAMETER 100-A 100-8 100-C 100-A 100-8 103-C
Dissoivea Cxygen 8.9 8.9 a9 9.3 9.1 9.1
BH 7.08 08 7.08 718 219 718
0 HOURS Temperature(C) 202 20.2 202 205 205 205
Conductivity(uS) 2810 2810 2810 2810 2010 2810
# immobile (19 exposad) 0 0 0 0 0 0
Temperature(C) 200 20.0 200 20.0 200 20.0
21 HOURS  # Immobile () o ) ) ) T
# Dead (10 exposed) ] 0 () 0 0 0
Dissolved Oxygen 72 7.7 7.8 7.4 79 79
pH 697 6.90 @ 6.19 606 694
48 HOURS Temperature (C) 208 208 208 20.9 20.9 X}
Conductivity 2810 2820 2810 2600 2810 2800
# Immobile (] 0 o] } (o] 0
# Dead (10 0 0 Q 0 4 0
TCTAL MORTALITY (10 EXPOSED) 0 0 o 0 1 )
MEAN PERCENT MORTALITY 0% 3.3%

RESULTS

48-HOUR RESULT: SC4-AS3Y - PASS (0% mortailty)
SC4-A88Y - PASS (3.3% mortality)

Comments:

- Sample 157 preaerated 120 minutes since D.O. > 100% air saturaion.
- Sample 158 preaarated 85 minutes since 0.0. > 100% air saturaion. 4‘
o’-\""”



AGUATZ SCIENCES INC.

48-<C LU= STATIC SINGLE CONCENTRATION CAPHNIA MAGNA TgST

EPS 1MR\V/4
Projes: wumber: Le224 Sampie Number: 189 - 160
Clhom. inco Lid Test Number: D298 - D296
Copper Cliff. Omario Sampie Date/Time: 12/04/98 //-:- s
Samse Name/ID: Copper Clitt Wastawater Treatment Plant Samp'e Technician: unknown
Chain ¢f Custody #: 0462 TestCatwe: 12/08/98// 15:30 hre
Techrician: K Groombridge/C Huras
Sample 1D: SC4-ASSY sCa-A78Y
Sampie #: 159 180
TIAE PARAMETER 10C-A 100-8 100-C 100-A 100-8 100-C .
Dissolved Oxygen 8.1 R 9.1 92 82 8.2
pH 6.99 6.9¢ 699 6.7¢ 6.76 8.76
0 HOURS Temperaturs(C) 203 203 20.3 20.3 20.3 203
Conductivity (uS) 2820 2820 2820 2010 2810 2810
# immabile (10 exposed) (*] 0 0 0 0 (]
Temperature(C) 200 20.0 20.0 20.0 20.0 200
24 HFOURS # Immobile 0 1 (] (o] 0 (o]
# Dead {10 exposed) 0 0 0 ] 0 o)
Dissoived Oxygen 7.0 75 7.1 37 46 4.4
pH (es2 0.08 s.62 438 a8 618
48 HOLRS Temperature (C) 208 208 208 208 208 208
Conductivity 2790 2800 2780 2780 2812 2810
# immobile 0 ° o & o] o]
# Dead (10 @ d) 1 4 0 1 0 0
TOTAL MORTALITY (10 EXPOSED) 1 1 0 1 Q 0
MEAN P=RCENT MORTAUITY a7% 3.3% e
RESULTS
48-HOUR RESULT: SC4-AB3IY - PASS (8.7% mortality)
SC4-A78Y - PASS (3.3% mortaiity)
Comments: - Samples 159, 160 preasrated 120 minutes since D.C. > 150% of alr saturation.




AC.AT T SCIENCES iNS.

48~ U= STATIC SINGLE CONCENTRATION DAPHNA MAGNA TEST
EPS ,RM/16

Projec: Number: L9224 Sampie Number: 181 - 162
Cliet Inco Lt Test Number: 0300 - D301
Cogper Clift. Ontaric Sampie Date/Time: 12/04/08 //-:« \rs
Sampe NameiD: Copper Cliff Wastewater Trestment Plant Sampie Technician: unknown
Cha=n of Custody #: 0482 Test Date: 12/08/95// 14:45 hre
Techniclan: K Groombridge/C Huras
Sample (D:
Sample #:
nvs PARAMETER s00-A 100-8 100-C 100-A 100-8 100-C
Dissoived Oxygen 8.0 9.0 9.0 9.0 90 9.0
pH 9.10 8.10 9.10 730 7.80 7.3
C HCURS Temperature(C) 204 20.4 204 2058 205 205
Conductivity(uS) 2790 2790 2790 28°0 2810 2810
# Immobile (10 exposed) _ 0 0 o o 0
Temperature(C) 200 20.0 20.0 200 20.0 20.0
24 HOURS  # Immobile 0 ] 0 o o)
# Dead (10 exposed) 0 & 0 0 0
Disaoived Oxygen 17 8.0 80 8.0 798 a.1
pH 830 azs 8.20 7.07 7.08 7.12
48 HOCURS Tempera'ure (C) 208 208 20.8 208 20.8 20.8
Cenductivity 2780 2800 2780 2790 2790 2800
# Immoblle ¢] ] 0 o 0
# Dead (10 sxposed) 0 0 0 0 (]
TOTAL MORTALITY {10 EXPOSED) 0 0 0 0 0
MEAN PERCENT MORTALITY o% 0%
RESJILTS
46-+0UR RESULT: SC4-B10Y - PASS (0% monally)
SC4-803Y - PASS (0% mortality)
Ceormens: - Sampies 161, 162 preaerstsd 85 minutes since D.0.> 100% of air saturation.
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AQUAT Z SCIENCES INC.

48-HOL = STATIC SiNGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1,73 /14
Project ¥umber: L9224 Sampie Number- 163 - 164
Cliem: inco L3d Teat Number: 030z - C303
Copper Ciiff. Ontario Sample Date/Time’ 12/04/95 //-:- hrs
Sampie Name/ID: Capper Clitf Wastewater Treatment Plant Sampie Technician: unknown
Chain o¢ Custody #: 0452 Test Date: 12/06/96// 14:4S hra
Technician: K Groombridge/C Huras
FIRRERICRNEN Eiimg o O B RN
Sample ID: $C4-888Y SC4-Ba3Y
Sample #: 189 104
TAE PARAMETER 100-A 100-8 100-C 100-A 100-8 100-C
T
Disscived Oxygan 9.1 0.1 9.1 9.1 9.1 9.1
pM 7.11 7.1 7.1 7.05 7.056 7.06
0 HGURS Temperature(C) 20.4 204 204 208 208 208
Conductivity(uS) 2810 2810 2810 2810 2810 2810
# Immobile (10 exposed) 0 ] ] 0 Q 0
Temperature(C) 20.0 200 20.0 20.0 20.0 20.0
24 QURS # Immobile (o} (o] 0 0 0 0
# Dead (10 exposed) 0 0 0 0 0 0
Dissoived Oxygen 7.9 8.1 8.0 7.7 7.7 7.9
pH 7.05 7.08 99 e.92 8.98 7.01
48 ~DOURS Temparature (C) 20.7 20.7 20.7 208 208 20.8
Conductivity 2790 2790 2780 2790 2700 2780
# Immobile ] 0 +] o c ]
@ Dead (10 @ ] 0 ") 0 [*) [¢)
TOTAL MORTAUTY (10 EXPOSED) 0 ] ] 0 0 0
MEAN PERCENT MORTALITY 0% 0%
RESLATS
48-HOLUR RESULT: SC4-888Y - PASS (0% mortality)
SC4-883Y - PASS (0% mortality)
Com~—ents: - Samples 163, 164 preaerated 88 minutes since D.O > 100% cf air saturation.
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AQUATZ SCIENCES INC.

48-HCL = STATIC SINGLE CCNCENTRATION DAPHNIA MAGNA TEST
EPS 1= /14

Project Number: L9224 Sampie Number: 165 - 166
Client Inco Lid Test Number: D304 - D305
Copper Clift. Onmrio Sampie Oaw/Time: 12/04/9S //-:- hes
Sarmrple Name/D: Cooper Cliff Wastswater Traatment Plant Sampie Technician: uniknown
Chain c* Custody #: 0452, 0451 Test Dats: 12/08/08// 15:30 hrs
Technician: K Groombridge,C Huras
Sampie ID: SCA-B78Y sCa-C10Y
Sampile #: 168 108
TME PARAMETER 100-A 100-8 100-C 100-A 100-8 100-C
Dissoived Oxygen 8.3 8.3 9.3 90 9.0 9.0
pH 6.88 8.86 X 9.18 8.16 .18
0 FOURS Temperature (C) 202 202 20.2 20.7 20.7 0.7
Conductivity(uS) 2820 2820 2020 2760 2760 2780
# Immobile (10 exposed) 0 o ] 0 (] 0
Tamperawra(C) 200 20.0 20.0 200 20.0 20.0
224 4QURS # immobile 0 (] 0 e < 0
# Dead ‘1 ¢] Cg.dL 0 0 0 (] ] 0
Disscived Oxygen 7.9 8.1 8.0 8.1 8.1 6.1
pH 6.0 0.87 0.05 8.15 8ss 0.44
48 =DURS Temperature (C) 208 208 208 218 216 21.1
Conductivity 2800 2810 281C 2780 == 2790
# immobile o o 0 L 5 -
# Dead (10 exposad) 0 0 © ° 8 ) 4
TOTAL MORTALITY (10 EXPOSED) 0 0 0 ) 4 1
MEAN PERCENT MORTALITY o% 16.7%

RESULTS
48-HCUR RESULT: SC4-878Y - PASS (0% mortaiity)
8C4-C10Y - PASS (16.7% mortality)
Comments:; - Sampies 105. 168 were preasratad for 120 minutes since D.0. > 100% of air saturation.

L



AQUAT'Z STIENCES INC.

48-HOU= STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EFPS 1/RM/14
Projezt Number: L9224 Sample Number: 167 - 168
Client: inco L Test Number: D3ce - D307
Copper Cift, Ontasrio Sampie Date/Time: 12/04/98 //-:- hrs
Sample Name/ID: Copper Ciiff Wastewater Troatment Plam Sample Technician: unknown
Chain of Custedy #: 0481 Test Date: 12/08/88// 15:30 hn»
Technician: K Groombridge/C Huras
Sampie ID: sca-coay 8C4-Ce8Y
Sample #: 167 168
TIME PARAMETER 100-A 100-8 100-C 100-A 100-8 100-C
Dissoived Oxygen 90 8.0 9.0 8.2 .2 9.2
pH 7.14 7.14 7.14 7.12 7.12 7.12
OMOURS  Temperature(C) 20.3 203 203 202 203 20.3
Canductivity(uS) 2810 2810 " 2810 2810 2810 2810
# Immobite (10 exposed) 0 0 0 0 (4] 0
Temperature(C) 20.0 200 2.0 200 20.0 20.0
24 HOCURS @ Immobie 0 0 o 0 o] 0
# Dead (10 exposed) Q 0 0 *] 0 Q
Dissolved Oxygen 7.9 7.6 78 79 a.1 a.0
pH .9 6.88 6.8 6.9 6.04 (1]
48 HCURS Temperature (C) 209 209 209 2098 20.9 209
Conductivity 2000 280 2040 2800 2840 2830
# Immobile 0 0 0 0 (+] (2]
# Dead (10 exposed) ) 0 (°] 0 ") o
TOTAL MORTAUTY S‘.O EXPOSED) ] 0 0 0 ) C
MEAN PERCENT MORTALITY 0% 0%

RESULTS

SCa-CO3Y - PASS (0% mortality)
SC4-CB8Y - PASS (0% mortality)

48-rHOUR RESULT:

Commems: - Samplas 167, 168 were pregeratad for 120 minutes since D.O.> 100% of air saturation.

Al



AQUAT. T STIENCES INC.

48-nC U= STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1 =Vi14
Projest Number: L922¢ Sampie Number: 189 - 170
Client- inco Lod Test Number: D308 - D300
Copper Ciiff. Ontano Sampie Date/Time: 12/04/08 //-:- s
Sampie Name/iD: Copper Cliff Waswewater Treatment Plant Sampie Technician: unknown
Chain of Tustody #: 0451 Test Date: 12/0%/93// 15:30 hrs
Technician: K Groombridge/C Huras
Sample ID: $C4-CRY SC4-C78Y
Sample #: 160 170
TIME PARAMETER 100-A 100-8 100-C 100-A 100-8 100-C
Oissoived Oxygen 8.0 9.c 9.0 93 9.3 9.3
pH 6.68 a.98 6.8 o 692 e.02
0 HOURS Temperaurs(C) 20.2 202 20.2 208 208 203
Conductivity(uS) 2820 2820 2820 20810 2810 2810
# Immobile (1€ exposed) 0 0 0 0 0 Q
Temperature(C) 20.0 200 200 20.0 20.0 200
26 HOURS # Immobile 0 *) 0 0 o 0
# Dead (10 exposed) o] 0 (] 0 ] (]
Oisscived Oxygen 7.1 [ X ] [ ¥ 6.0 6.0 [ ]
pH 6.39 883 .7 e 6.10 6.14
48 HOURS Temperature (C) 208 20.8 20.8 208 20.8 2048
Conductivity 2790 2830 2800 2810 2830 2830
# immobile ] (4] ° 0 4] 1]
# Dead (10 expoged) ] o) 0 (] 0 0
TOTAL MORTALITY (10 EXPOSED) 0 0 0 0 0 0
MEAN PERCENT MORTALITY 0% o%
RESULTS
48-HOUR RESULT: SC4-C83Y - PASS (0% mortality)
SC4-C78Y - PASS (0% montaiity)
Comme-nts: - Sampies 160. 170 preasratad 120 minutas since 0.0.> 100% of air saturation.



AQUATIC SCIENCES INC.

96 HOUR STATIC RAINBOW TROUT TEST

Client: Inco Ltg. Proiect Number: L9224

Copper Clitt Sample Number: 188- 170
Sampie Type: Grab Test Number: T281 - T30S
Sample State: Liquid

GUALITY ASSURANCE INFORMATON

Reference Toxicant Data
Chemical Used: Sodium Chioride
Date of Test November 20/95
96-hour LCSO: 15232 mg/L
Waming Limits: 11365 - 19846 mg/L
Test Protoco!

Biological Test Methods: Reference Methods for Detarmining
Acute Lethality of EMuents to Rainbow Trout

Environment Canada
July 1880
Test Condrtions .
Test Organism: Rainbow Trout
Test Type: Smtic
Test Temperature: 154/-1C
Test Volume: 16 litres
Photoperiod: 16 hours light/B hours dark
Dilution Water: Dechiorinated Tap
Organiam Age: Fingeriings
Stocik Source: Rainbow Springs Hatchary
Mean Weight: 0147 ++O001g
Comments

The reference toxicant results show that st reproducibility
and organism are within acoeptable limits.

Al data is scrutinized for errors.

instruments used o monitor parameters are calibrated daily
and coninuously maintained.

Reviewers
‘ 71 L \z &I Z i
t4
Techni eviaw Final Review :

Al



AQUATIC STIENCES W2

26 =0 R STATIC PANGOW TROUT TEST

Sreact Nureoer 192 Garngie Numpe -~ 158 - 192
Zliant: inwo LY. Tom fumier TS - T87
Copper G4, Onere Semgie Con/Twre: 120498 // - -
Savpie NerwiD- Caspor T Wombuatr Trasthen: Ment Sampis Teer: Unimvown
Z=an o Cumesy & 082 Tom Dew: 1UONU/1188 Mo
Teannusen: C rums

by gty o R i - ; ‘ : — WS
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Smmple & 1w "» 1% L s "y %32
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ACUATIC SZENCES INC.

O LAY Dl Nld

06-HOUR STATIC RAINBON TROUT TEST

P1o)86t Numaer
Client:

Sampls NameriD:
Chan of Cumasy #:

¥

‘oo L.
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5631 . Ol

AI N .
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e )
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-l e bwde
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AQUATIC SCIENCES INC.

48 HOUR STATIC DAPHNIA MAGNA TEST

Client: Inco Ltd. Project Number: L9224

Copper Cliff Sample Number: 171-185
Sample Type: Grab Test Number: D310-D324
Sampie State: Liquia

QUALITY ASSURANCE INFORMATION

Reference Toxicant Data

Chemical Used: Sodium Chioride
Date of Test: December 15/95
48-hour LCS0: 6272 mg/L
Waming Limits: 4981 - 79862 mg/L

Test Protocol
Biological Test Mathods: Reference Methods for Determining

Acute Lethality of Effiuents to Daphnia magna

Environment Canada
July 1990

Test Conditions
Test Organism: Daphnia magna
Test Type: Static
Test Temperature: 20+/-1C
Test Volume: 200mL
Loading Density: 20mLU/neonate
Photoperiod: 16 hours light/8 hours dark
Dilution Water: Oechiorinated Tap
Organism Age: <24 hours
Stock Source: in house cultures
Time of First Brood: 6 days
Average Brood Size: 28 neonates
Ephippia Frequency: (o}

Comments

The refersnce toxicant results show that test reproducibility
and organism are within acceptabie limits.

All data is scrutinized for errors.

Instruments used to monitor parameters are calibrated daily
and continuously maintained.

Reviewers / /
- ‘/é oy A (
ST SRV L L Y
Technial Review Final Review /




AQUATIC SCIENCES INC.

48-HOUR STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST
EPS 1/RAM/14

Project Numbaer: L9224 Sampile Number: 171
Client: Inco Lid Test Number: D310
Copper Cliff. Ontano Sampie Date/Time: 12/11/95 //14:30 hrs
Sample Name/ID: Copper Cliff Wastewatsr Treatment Plant Sample Technician: S Clark
Chain of Custody #: 0449 Test Date: 12/15/95// 13:00 hrs
Technician: S Hilliker / K Groombridge

Sampte ID: SCS-A10Y
Sample #: 17
TIME PARAMETTE.R CONTROL-A CONTROL-8 CONTROL-C 100-A 100-8 100-C
Dissolved Oxygen 8.8 8.8 X ] 89 8.9 8.9
pH 7.95 7.95 7.95 9.30 9.30 9.30
0 HOURS Temperature(C) 19.5 195 195 195 19.5 19.5
Conductivity (uS) 307 307 307 2900 2900 2900
# Immobile (10 exposed) 0 0 0 0 0 0
Temperature(C) 20.2 20.2 202 202 202 202
24 HOURS  # Immobile o 0 0 o 0 0
# Dead (10 exposed) 0 0 0 0 0 0
Dissoived Oxygen 89 8.9 8.9 8.0 8.1 8.1
pH 7.74 7.70 7.70 8.27 8.28 832
48 HOURS Temperature (C) 21.0 21.0 21.0 206 206 20.6
Ceonductivity 309 310 309 2890 2920 2920
# immobiie (o] (o] 0 0 1 (o]
# Dead (10 exposed) 0 0 0 0 0 0
TOTAL MORTAUTY (10 EXPOSED) 0 0 0 0 0 0
MEAN PERCENT MORTALITY 0% 0%

RESULTS

48-HOUR RESULT: SCS5-A10Y - PASS (0% mortality)
Brood Culture: 110895

Time to First Brood: 6

Average Brood Size: 28 neonates

Comments:

- sampie 171 was preaerated for 120 minutes since D.Q. > 100% air saturation



AQUATIC ST =NCES INC.

48-HOUR STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1/RM/14

Project Numper: L9224 Sampie Number: 172-173

Client: Inco Lid Test Number: D311 -D312
Copper Cliff, Ontario Sampie Date/Time: 12/11/95//14:30 hrs

Sampie Name/1D: Copper Cliff Wastewater Treatment Plant Sample Technician: S Clark

Chain of Cusiody #: 0449 Test Date: 12/15/95// 13:20 hrs

Technician: S Hilliker / K Groombridge

Sample ID:
Sample #:
TIME PARAMETER 100-A 100-8 100-C 100-A 100-B 100-C
Dissoived Oxygen 89 8.9 8.9 89 8.9 8.9
pH 8.47 8.47 8.47 8.1 8.11 8.11
0 HOURS Temperature(C) 19.4 19.4 19.4 19.4 19.4 19.4
Conductivity (uS) 2910 2910 2910 2920 2920 2920
# Immobile (10 exposed) (] 0 0 0 0 0
Temperature(C) 20.2 20.2 20.2 202 20.2 20.2
24 HOURS  # Immobile 0 (o] (o] 0 o o
# Dead (10 exposed) 0 0 ) 0 ] 0
Dissolved Oxygen 56 58 57 66 5.6 58
pH 6.98 6.98 7.3 707 7.08 6.99
48 HOURS Temperature (C) 20.7 205 205 208 20.5 20.6
Conductivity 2920 2980 2930 2930 2990 2930
# Immobile 0 (] 0 0 (o] (o]
# Dead (10 exposed) 0 (] 0 0 0 ]
TOTAL MORTAUTY (10 EXPOSED) 0 0 ] 0 0 ]
MEAN PERCENT MORTALITY 0% 0%
RESULTS
48-HOUR RESULT: SCS5-A93Y - PASS (0% mortality)
SCS5-A88Y - PASS (0% mortality)
Comments:

- Samples 172 & 173 preaerated 120 minutes since D.O. > 100% air saturaion.



AQUATC SCIENCES INC.

48-HOLR STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST
EPS 1/RM/14

Project Number:

Client:

Sample Name/ID:

L9224
Inco Ltd

Copper Cliff, Ontario

Copper Cliff Wastewater Treatment Plant

Sampile Number:
Test Number:
Sampie Date/Time:
Sampie Technician:

174 - 175

D313 - D314
12/11/95 //14:30 hrs
S Clark

12/15/95// 13:20 hrs

Chain of Custody #: 0449 Test Date:
Technician: S Hilliker / K Groombridge
Sample ID:
Sample #:
TIME PARAMETER 100-A 100-8 100-C 100-A 100-8 100-C
Dissolved Oxygen 8.9 8.9 8.9 9.1 9.1 9.1
pH 7.86 7.86 7.88 7.90 7.90 7.90
0 HOURS Temperature(C) 19.5 195 185 195 195 19.5
Conductivity (uS) 2900 2900 2900 2900 2900 2900
# Immobile (10 exposed) 0 0 0 (] 0 0
Temperature(C) 20.2 20.2 20.2 20.2 20.2 20.2
24 HOURS # immobile o 0 o 0 o 0
# Dead (10 exposed) 0 0 (] [} 0 0
Dissolved Oxygen 6.9 71 7.0 7.6 7.7 79
pH 7.02 7.05 7.086 7.16 717 7.21
48 HOURS  Temperature (C) 208 20.6 20.6 21.0 20.6 20.7
Conductivity 2990 2940 2980 2910 2970 2920
# Immobile o] (o] (o) o o 0
# Dead (10 exposed) 0 (¢} o) 0 0 0
TOTAL MORTALITY (10 EXPOSED) 0 0 0 0 0 0
MEAN PERCENT MORTALITY 0% 0%

RESULTS
48-HOUR RESULT: SCS-AB3Y - PASS (0% mortality)
SC5-A78Y - PASS (0% mortality)
Comments: - Sampies 174, 175 preaerated 120 minutes since D.O. > 100% of air saturation.



AQUAT.C SCIENCES INC.

48-HOUR STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1/RM/14

Project Numbaer: L9224 Sample Number: 176 - 177
Cliant: Inco Ltd Test Number: D315 - D316
Copper Clitf. Ontario Sampie Date/Time: 12/11/95 //14:30 hrs
Sample Name/!D: Copper Cliff Wastewater Treatment Plant Sample Technician: S Clark
Chain of Custody #: 0449 Test Date: 12/15/95// 13:2S hrs
Technician: S Hilliker / K Groombridge
Sample ID: SCSs-B10oY
Sample #: 176
TIME PARAMETER 100-A 100-8 100-C 100-A 100-8 100-C
Dissoived Oxygen 89 8.9 8.9 89 89 8.9
pH 8.99 8.99 8.99 8.18 818 8.18
O HOURS Temperature(C) 19.4 194 19.4 195 19.5 195
Conductivity(uS) 2850 2850 2850 2850 2850 2850
# Immobile (10 exposed) 0 0 0 0 0 .0
Temperature(C) 20.2 20.2 20.2 20.2 20.2 20.2
24 HOURS # Immobile 0 Q o) 0 0 o
# Dead (10 exposed) 0 0 0 0 0 0
Dissoived Oxygen 6.4 56 6.1 8.0 8.1 8.1
pH 7.24 7.20 7.19 7.47 7.47 7.51
48 HOURS Temperature (C) 208 20.9 20.6 20.7 20.7 20.8
Conductivity 2990 2920 2900 2880 2870 2880
# Immobile 0 0 0 o] Q 0
# Dead (10 exposed) 0 0 0 0 0 0
TOTAL MORTALITY (10 EXPOSED) o] 0 0 0 0 0
MEAN PERCENT MORTAUTY 0% 0%

RESULTS

SCS5-B10Y - PASS (0% mortality)
SCS-893Y - PASS (0% mortality)

48-HOUR RESULT:

Comments:

- Samples 176, 177 preaerated 120 minutes since D.0.> 100% of air saturation.



AQUATC SCIENCES INC.

48-HOUR STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1/RM/14

Project Number:

Client:

Sample Name/1D:

L9224
inco Lid

Copper Cliff. Ontario

Copper Clitt Wastewater Treatment Plant

Sampie Number:
Test Number:
Sample Date/Time:
Sampie Technician:

178 - 179

0317 - D318
12/11/95 //14:30 hrs
S Clark

Chain of Custody #: 0449 Test Date: 12/15/95/1 13:25 hrs
Technician: S Hilliker / K Groombndge
Sample ID:
Sample #: 178 179
TIME PARAMETER 100-A 100-8 100-C 100-A 100-B 100-C l
Dissoived Oxygen 89 8.9 89 89 8.9 89
pH 7.42 742 7.42 7.46 7.46 7.46
OHOURS  Temperature(C) 19.6 19.6 19.6 19.6 19.6 19.6
Conductivity(uS) 2730 2730 2730 2880 2880 2880
# Immobile (10 exposed) 0 (] 0 0 0 0
Temperature(C) 20.2 20.2 20.2 20.2 20.2 20.2
24 HOURS # Immobile 0 0 (o] 0 (o] 0
# Dead (10 exposed) (] 0 0 0 0 0
Dissolved Oxygen 7.4 7.6 7.6 8.0 8.1 8.2
pH 6.74 6.80 6.82 7.1 7.15 7.22
48 HOURS  Temperature (C) 20.7 208 20.7 20.6 20.6 20.6
Conductivity 2810 2750 2740 2880 2900 2890
# Immobile (o] o o 0 0 0
# Dead (10 exposed) 0 0 0 0 0 0
TOTAL MORTALITY (10 EXPOSED) 0 0 0 0 0 0
MEAN PERCENT MORTALITY 0% 0%

RESULTS
48-HOUR RESULT: SCS5-B88Y - PASS (0% mortality)
SCS-B83Y - PASS (0% mortality)
Comments: - Samples 178, 179 preacrated 120 minutes since D.0.> 100% of air saturation.




AQUATIC ST SNCES INC.

48-HOUR STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST
EPS 1/RM/1¢

Project Numoer: L9224 Sampie Number: 180 - 181
Client: Inco Ltd Test Number: D319 - D320
Copper Cliff. Ontario Sampie Date/Time: 12/11/95 //14:30 hrs
Sampie Nar-e/ID: Copper Cliff Wastewater Treatment Plant Sampie Technician: S Clark
Chain of Cus-ody #: 0449, 0448 Test Date: 12/15/95// 15:15 hrs
Technician: K Groombridge/C Huras

Sample ID: scs-B7eY scs-C10Y

Sample #: 180 181
TIME PARAMETER 100-A 100-8 100-C 100-A 100-8 100-C
Dissoived Oxygen 89 8.9 8.9 8.8 8.8 a8
pH 7.27 7.27 7.27 8.96 8.96 8.96
0 HOURS Temperature(C) 19.8 19.8 19.8 19.8 19.8 18.8
Conductivity(uS) 2800 2800 2800 2850 2850 2850
# Immobile (10 exposed) 0 0 0 0 0 0
Temperature(C) 20.2 202 20.2 20.2 20.2 20.2
24 HOURS # Immobile 0 0 0 o] 1 1
# Dead (10 exposed) Q 0 0 0 0 (o]
Dissoived Oxygen 8.1 8.2 8.2 4.8 43 4.7
pH 717 7.16 7.19 7.25 7.1 7.18
48 HOURS  Temperature (C) 206 205 205 20.7 208 20.7
Conductivity 2870 2820 2850 2880 2920 2880
# Immobile o o) (o] 6 (o} (o}
# Dead (10 exposed) 0 0 0 Q 0 0
TOTAL MORTALITY (10 EXPOSED) 0 0 0 0 0 0
MEAN PERCENT MORTALITY 0% %
[]
RESULTS
48-HOUR RESULT: SC5-878Y - PASS (0% mortality)
SC5-C10Y - PASS (0% mortality)
Comments: - Samples 180. 181 were preaerated for 95 minutes since D.O. > 100% of air saturation.



AQUA™Z SCIENCES INC.

48-HOL_ 3 STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1,=u/14
Project Number: L9224 Sample Number: 182 - 183
Client: inco Lid Test Number: D321 - D322
Copper Clift, Ontario Sample Date/Time: 12/11/95 //14:30 hrs
Sample Name/ID: Copper Cliff Wastewater Treatment Plant Sample Technician: S Clark
Chain of Custody #: 448 Test Date: 12/15/95// 15:15 hrs
Technician: K Groombridge/C Huras
Sample ID: SCS-C83Y sCs-Cssy
Sample #: 182 183
TMVE PARAMETER 100-A 100-8 100-C 100-A 100-8 100-C
Dissolved Oxygen 89 8.9 8.9 89 89 8.9
pH 8.29 8.29 8.29 8.29 8.29 8.29
0 HOURS Temperature(C) 19.7 19.7 19.7 19.7 19.7 19.7
Conductivity (uS) 2880 2880 2880 2890 2890 2890
# Immobile (10 exposed) 0 0 0 0 0 0
Temperature(C) 20.2 20.2 202 20.2 20.2 20.2
24 HOURS  # Immobile 0 0o 0 0 o o
# Dead (10 exposed) 0 0 [} 0 0 0
Dissoived Oxygen 6.1 6.5 6.6 7.2 73 76
pH 7.13 7.10 7.15 7.36 7.40 7.43
48 HOURS Temperature (C) 20.7 20.7 20.7 20.6 20.6 20.6
Conductivity 2920 2810 2880 2920 2910 2920
# immobile 0 0 [+) 0 0 0
# Dead (10 exposed) 0 *] 1 0 ] 0
TOTAL MORTALITY (10 EXPOSED) 0 0 1 0 0 0
MEAN PERCENT MORTALITY 3% 0%
RESULTS
48-HOUR RESULT: SC5-C83Y - PASS (3% mortaiity)
SC5-C88Y - PASS (0% mortaiity)
Comments: - Samples 182. 183 were preaerated for 95 minutes since D.O.> 100% of air saturation.



AQUATIC ST

NCES INC.

48-HOUR S~ 47T1C SINGLE CONCENTRATION DAPHNIA MAGNA TEST

EPS 1/RM/* 2

Project Nurmroer: L9224 Sampie Number: 184 - 185
Client: inco Ltd Test Number: D323 - D324
Copper Cliff. Ontario Sampie Date/Time: 12/11/95 //14:30 hrs
Sampie Nar-e/1D: Copper Clitf Wastewater Treatment Plant Sample Technician: S Clark
Chain of Custody #: 0448 Test Date: 12/15/95// 15:15 hrs
Technician: K Groombridge/C Huras
Sample ID: SCS-CaY SCs-C78Y
Sampie #: 184 185
TIME PARAMETER 100-A 100-8 100-C 100-A 100-B 100-C .
Dissolved Oxygen 9.0 9.0 9.0 9.0 9.0 8.0
pH 7.85 7.85 7.85 7.47 7.47 7.47
OHOURS  Temperature(C) 19.7 19.7 19.7 19.7 19.7 19.7
Conductivity(uS) 2920 2920 2920 2900 2900 2900
# immobile (10 exposed) [*) 0 0 0 0 0
Temperature(C) 20.2 20.2 20.2 20.2 20.2 20.2
24 HOURS # Immobile o] 0 0 (4] 0 (o]
# Dead (10 exposed) 0 0 0 0 0 0
Dissoived Oxygen 8.1 8.0 8.0 76 7.6 7.7
pH 7.28 7.21 7.18 7.10 7.08 7.05
48 HOURS  Temperature (C) 205 20.6 20.6 206 206 20.7
Conductivity 2930 2970 2950 2900 3000 2900
# Immobile (o] (o] 0 0 0 1
# Dead (10 exposed) 0 0 0 0 [*) 0
TOTAL MORTALITY (10 EXPOSED) 0 0 0 o [*] 0
MEAN PERCENT MORTALITY 0% 0%

RESULTS

48-HOUR RESULT:

SC5-C83Y - PASS (0% mortality)
SC5-C78Y - PASS (0% mortality)

Comments:

- Sampies 184, 185 preaerated 95 minutes since D.O.> 100% of air saturation.



AQUATIC SCIENCES INC.

96 HOUR STATIC RAINBOW TROUT TEST

Client: inco Ltd. Project Number: L9224

Copper Clift Sampie Number: 171 -185
Sample Type: Grab Test Number: T306 - T320
Sample State: Liquid

QUALITY ASSURANCE INFORMATION

Reference Toxicant Data

Chemical Used: Sodium Chloride
Date of Test: December 15/95
96-hour LCS0: 17020 mg/L
Warning Limits: 11509 - 19770 mg/L

Test Protocol
Biological Test Methods: Reference Methods for Determining
Acute Lethality of Effluents to Rainbow Trout

Environment Canada
July 1990
Test Conditions
Test Organism: Rainbow Trout
Test Type: Static
Test Temperature: 15+/-1C
Test Volume: 16 litres
Photoperiod: 16 hours light/8 hours dark
Dilution Water: Dechloninated Tap
Organism Age: Fingerlings
Stock Source: Rainbow Springs Hatchery
Mean Weight: 0.23 +/-0.03g

Comments
The reference toxicant resuits show that test reproducibility
and organism are within acceptable limits.
All data is scrutinized for errors.
instruments used to monitor parameters are calibrated daily
and continuously maintained.

Reviewers - g
, 4 _(; .,c-ng,-cg,/
Techrfical Review Final Review



ASL &7iC SCIENCES INC.

HE-~2 R STATIC RAINBOW TROUT TEST

Pe= g2t Number L9224 Sampile Number: 171 -177
C.e: inco Ltd, Test Numbder: T308 - T312
Copper Clift, Ontano Sampie DetevTime: 12/11/95 // 14:30 hrs
Sa—o'e NameriD: Capper Ciift Wastowatar Trestment Plant Sampie Tech: S Clarx
Craar of Custody ¢#: o2 7 -] Test Data/Time: 12/15/95//10:45 hrs
Tecnrucan: C Muras
Sample 10: CONTROL SCS-A10Y SCS-AS3Y SCS-ARSY SCS-AR3Y SCS-A78Y SCS-810Y SCS-88
Sample #: 7 172 173 174 175 178 177
TIME PARAMETER ] 100 100 100 100 100 100 100
Dissaived Oxygen 2.6 96 9.8 10.6 10.4 106 10.4 10.4
pH 8.04 9.70 8.13 8.91 8.62 8.55 9.54 8.74
C <“OURS Temperature(C) 14.3 148 14.5 142 139 13.9 14.1 13.9
Conductwity(uS) 314 2880 2020 230 3120 230 2870 2080
# immabide (10 exposed) 0 0 0 ] [+] [+] [+) Q
Oissaived Oxygen 9.4 X 9.5 83 9.7 9.3 9.5 9.2
(-1 a.19 L X~} 7.0 a.20 758 7.08 898 T.82
Tempersture (C) 14.6 14.3 14.1 14.0 138 138 138 138
2¢ “OURS Conductwity 313 210 2950 2040 2950 2050 2680 2840
& immobde ] - ] o o ] - [¢]
# Dead (10 exposed) 0 10 0 ) 0 0 10 0
Oissalved Oxygen o8 10.1 10.0 98 10.1 99 9.1 20
pH 7.89 758 7.38 7.39 735 7.28 715 7.28
a8 HOURS Temperature (C) 14.7 15.2 150 149 148 14.7 14.7 148
Canductwity 318 2960 3030 3010 3070 2900 0 2940
& immabide (] - o] [+] ] ] - Q
¢ Dead (10 exposed) 2] - (] 0 0 ] - 0
Dissalvea Oxygen 3 9.0 9.1 8.7 9.7 90 8.9 9.2
pH 7.87 7.56 743 7.4% 14 7.37 7.45 7.38
7 HOURS Temperature (C) 145 15.1 149 14.8 146 146 14.7 145
Conductwity a9 2950 27 a0 297 2000 2000 2820
# Immaobide 0 - o 0 Q o - [}
# Dead (10 exposed) 0 - 0 [} Q 0 - 0
Orissatved Oxygen 98 9.0 9.0 9.1 8.9 - X3 9.0 93
-1 7.08 694 697 7.8 7.08 7.14 7.10 r.27
96 HOURS Temperature (C) 143 149 14.7 14.6 146 145 145 144
Canductwity 320 3010 2090 3000 3010 3020 2000 2000
# immaodde ] - ] Q -] -] - -]
# Dead (10 exposed) 0 - ] 0 ) ] - 0
TCTAL MORTALITY (10 EXPOSED) ] 10 0 ] 0 o 10 0

Carmaents:

RESULTS

96-HOUR RESULT: SCS-A10Y - FAIL (100% maortaity) SCS-A78Y - PASS (0% martality)
SCS-ARJ3Y - PASS (0% manairty) SCS-B10Y - FAIL (100% martaiity)
SCS-ABBY - PASS (0% marminty) SCS-883Y - PASS (0% manality)
SCS-AB3Y - PASS (0% morminty)

Mean Weght: 0.23 +/-0.03¢g

Loaaging Densey: 0.14 g fisn/L




AL &TiC SCIENCES INC.

&5-—DLR STATIC RAINBOW TROUT TEST

P> ec: Number: L9224
Cle inco Lta.
Copper Ciiff, Ontano
Sar-oie Name/iD: Capper Clift Wastewater Traatment Plant
Crar of Cusiogy #: 0449 - 0448

Samole Number
Test Numbder:
Sampie Date/Time:
Sample Tech:

Test Date:
Techmcian:

178 - 185

T313- 1320
12/11/95 //14:30 hrs
S Clarm
12/15/95//10:45 hrs
C Huras

Sampie 10:
Sample #: 178 "7 180 181 182 183 184 185
TME PARAMETER 100 100 100 100 100 100 100 100
Drssoived Oxygen 106 10.2 11.0 102 10.2 10.2 10.0 10.2
pH 8.17 8.18 8.15 9.47 8.49 8.72 8.19 7.9
Z =OURS Temperature(C) 13.7 139 136 141 138 14.3 13.8 14.4
Caonductwity(uS) 2770 2010 202 2870 2930 220 2950 2220
# immabide (10 wcug 2] ] ] [¢] 0 Q 0 [*]
Dissalved Oxygen 9.6 8.3 [ A 9.5 9.5 ‘X } 26 9.4
pH 7.38 7.3 7.3 8.88 7.52 7.92 7.99 745
Temperature (C) 138 13.9 13.8 14.0 14.0 14.0 13.7 14.0
2¢ ~OURS Conductwity 2800 22 230 2000 2370 230 2950 2930
& Immobile [} [} [} - o] ] o] (]
# Dead (10 exposedq) [} Q [+] 10 [*] ] [] (]
Oissaived Oxygen 10.¢ 10.0 10.2 96 10.0 9.7 9.6 9.7
[-1.] 1.29 717 7.28 8.01 7.47 731 7.23 7.18
48 HOURS Temperaturs (C) 14.7 14.9 14.8 15.0 148 15.0 14.8 15.0
Canductwty 280 27 2™ 2980 3100 3000 3210 3000
# iImmobie 4] [+] o] - [s] o o ]
# Dead (10 exposed) 0 [} 0 - 0 [] 0 0
Dissaived Oxygen [ X} 9.0 89 a3 9.1 92 [.X) 9.1
pHt 7.37 734 7.32 715 7.38 7.41 7.30 7.32
72 HOURS Temperature (C) 146 14.8 1468 149 146 148 14.5 148
Conauctwty 2240 2330 2040 2830 2900 2940 370 2950
# iImmaobide ] 1] o - ] o] Q o]
# Dead (10 exposed) 0 0 0 - [+] [] 0 0
Orssaived Oxygen [ X ) 9.2 9.1 96 9.1 9.7 as (X ]
pH 7.09 ?7.12 7.15 718 7.19 7.28 T.18 7.16
96 HOURS Temperature (C) 143 143 143 14.3 143 143 14.2 143
Canductwty 2050 2840 27 2000 20 2900 2080 2060
# immaobile 0 o o - ] ] [} o
# Dead (10 expased) 0 0 0 - [*] (] [+] 0
TOTAL MOATAUITY (10 EXPOSED) 0 0 0 10 Q 0 ] [~}
RESULTS
96-HOUR RESULT: SCS-888Y - PASS (0% meartainy) SCS-CO3Y - PASS (0% martaity)
SCS-BRIY - PASS (0% martaiity) SCS-Ca8Y - PASS (0% mortality)
SCS-878Y - PASS (0% martairty) SCS-C83Y - PASS (0% mortaiity)
SCS-C10Y - FAIL (100% martainy) SCS-C78Y - PASS (0% martainty)
Mean Waght 0.23 +/-003¢g
Ltoaaing Density: 0.14 g fish/L

Carments:




INITIAL PABAMETERS (upan recepton Dy iab)

SCS-A10Y SCS-AS3Y SCS-AS8Y SCS-A8)Y SCS-AT8Y 3CS-810Y SC5-89Y

Oissavea Crygen (ppm) 10.6 100 104 10.2 102 100 102
pH 10.02 9.11 9.09 891 875 .78 8.95
Temperazre (C) 13.4 149 108 10.7 10.2 13.2 128
Canauctviy (uS/emy): 2740 220 2440 2700 2550 287C 2880
Haraness (mg/L) not ava.abie-
Physical Suate: part fragen  part frozen part frazen part frozen part frazen part frazen pan frozen
Clanty claar clesr cleas clear Clear clear clear
Caloyr: yellow yellow yellow yaliow yallow colouness colouress
Precipitate: yos yos yos yos yes no no
Odour: none none naone nane nane nane none
Pre-asraton Time (rmunutes): 30 30 90 20 90 90 20
INITIAL PARAMETERS . (upon recepton by (ab)

SCS-A88Y SCS-883Y SCS-878Y sCs-C10Y SCS-CRIY SCS-Casy SCS-CY $CS-CT8Y
Oissaived Oxygen (ppm): 104 98 10.2 926 10.3 96 96 96
PH: sa4 LX<} 8.40 9.71 9.00 8.94 (X 8.34
Temperature (C): 99 128 9.7 13.3 11.6 138 128 136
Conductwity (uS/cm): 2580 220 2420 2880 2840 220 2830 2920
Herdness (mg/L): not avasable-
Physical State: part frazen part frozen part frazen part. frozen part frazen pant. freen part frazen part froazen
Clanty: clasr clesr clear clay clear clewr clear clear
Calour: calouriess colouriess colauness yellow yeliow yellow yellow yellow
Precipitate: no no no yos yes yes yeos yes
Odour: none none none nane none nane nane nane
Pre-aeraton Time (mun): 90 90 90 S0 0 90 90 - ]




" AQUATIC SCIENCES INC.

48 HOUR STATIC DAPHNIA MAGNA SINGLE CONCENTRATION TEST

EPS 1/AM/14

Project Number: (9387 Sampie Number: 01-32

Client inco Ltd Tast Number: Do1 - D82

Capper Ciff, Ontano Sampie Ome/Time:  O4/2BAT//-:- w3
Sample Name/iD: Experimental Trestmants for CCWWTP Sampie Techmoan: S Clark
Sampie identificstion £101 - 132 Test DetavTime: 05/01/87// 14:10 - 17:40 hrs

Sampie Locsdon: CCWWTP Techmaen: J Farquharson/W Mestery/S Mitticer

Chamn of Custogy #: 2112

Sampie Method: Grab

AESULTS

48 HOUR RESULT: 01:101: PASS (0% mertality) 00: 109: FAL (100% mertality) 17: 117:  FAL (53% aertality) 28: 128: FAL (30 mertiity)
02: 102: PASS ©% mertality) 10: 110: PASS ©O% mermiity) 18: 118: PASS @% mertaiity) 20: 128: PASS % mertality)
03:163: PASS O% mertality} 11: 111:  PASS (O'% mertality) 19: 119:  PASS (0% mertailty) 27:127: PASS % wertality)
04: 104: PASS O% meriity) 12:112:  PASS 0% moertaiity) 20: 120: PASS (% mertailly) 20: 128:  PASS % mermalivy)
0S5:105: FARL (GU% mertaiity) 13: 113:  FALL (100% mertality) 21:121: FAL (100% mertallty) 29: 129: FAL (100% mertality)
08: 108: PASS O% mermiity) 14: 174: PASS O'S meruaiity) 22: 122: PASS (0% merniity) 30: 130: PASS O% merwaiity)
07:107: PASS [O% mertality) 15:11S:  PASS (0% mertality) 23:123: PASS % mertaiily) 31: 131: PASS ©O% mertality)
08: 108: PASS (0% mertaiity) 16: 116: PASS O% mertality) 24: 124: PASS OF asevtallty) 32: 132: PASS % mertaiity)

QUALITY ASSURANCE INFORMATION

REFERENCE TEST CONDITIONS

Test Orgarusm: Daphres magne Phatopenag: 16 howLrs Lght/S haars Gark

Brood Culture: 040197 Diluton Water: Dechionnated Tep

Test Type: Stanc Organsm Age: <24 hours

Test Temperature: 2 +/-2C Stock Source: n houme culures

Test Vaume: 1S0 mL Tune of Fest Brood: 7 days

Loading Density: 15 mU/neonate Average Brooca Sae: 37 necnaes

Contral Water Haraness: 136 mg/L Epreppa Frequency: 0

REFERENCE TOXICANT DATA

Chemical Used: Sodwum Chionae +astonc Mean LCSO: 8171 mg/L

Date of Test Apni 2297 Warmng Lirmets: 4052-7300 mg/L

48-hour LCSO: 5734 mo/L

95% Confidence Intervai: 5479-8001 mg/L

TEST PROTOCOL

Biological Test Method: Reference Methad for Determuneng Acute Lethality of Eftuents to Daphwee megne.
Enwvironmaent Canaca July 1990

COMMENTS

The reference toxcant results SNow that test reproducibiity 8nd Crganism sensiivity are within acceptable hmets.
All gata i3 scrutnized for evors daily dunng the test, &t test terrmnaton and aunng the repart Technical and Final Rewew sBges.
InsTUMenNts Used 15 MANICr PAMAMEErs are caldrated daly and CaNtNUCUSlY MENtEINed.

QUALITY REVIEW

S il

° Techrucal Rewew

G 3L—




AQUATT SCIENCES INC.

<6-HOUR STATIC SINGLE CONCENTRATION DAPMMIA MAGNA TEST EPS 1M0/14)

—— oA om et GumTima: ﬁ"""’dm_- PRV AL AT

Tem Number:
Chan of Cusmay @: A R Tecrnuman: PR Y.y Y A > E
SAMPRLE 1D
TIME PARAMETER
Cissnrves Oxygen
pit
¢ HOURS Terperenure(C)
Congucswry(uS)
@2 110 exnouese) C l ) 0] O _\_)
— ‘ 2 - -1
o N | § L 4> | 5 13 | $14 .. 2 1530
24 HOURS Temperanse(C) 20 O (r\_ =73
# immocue 0 @) o (v K~ <]
Dissorves Ouygen R.ig < i, g .7 <. 7 A7) )
» S CRTS AT ENT N % N C AT L
48 HOURS Tempsmase (C) 19.< ig. q 20.C 2c.C 20-0 20.0 W %
Conaucawey 293 | 293 |z9< 238 29% 244
# irmotsie () o 0 O o o = -_
# Dead (10 exmoesa) (2} Q 0 Q 0 9 1432
TOTAL MORTALITIES () Jd D _ o (o] [2)
VEAN % MORTALITY Qo Q
REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS
RESULTS
48-HAUR Resutt: CON T A [-0'2 —-—J-A/;é) //c.»um- g(o ,2 Aa-')‘\/é)
JTEST CONDITIONS
Brooa Cutture: pup1 47 /
Time 1o First Brood: = gewe P Tine: st A
|Average Brood Size: ~ A neonews ond /
Total Number Exposed/Corzenwaton: IX10 neonewss [} /
Canzol Water Hardness: Aesmn for Prassrason: L
S Subsarmoeed from 250 pel for T 3 hg% 1 L Aom: B
To::o‘aaoonww: = 7 ::: pH Adpsavant i
Hordnats Adpsstrmant: —— e
Tem Solveon Volume: / 190 ml
Losswng Denavy: /11 13 el vearats
INITIAL PARAMETERS (prier s loating)
; Dissotved Oxygen: ‘
’ eal oH: ! Ag;. pit (f apstcabie): I
| Terrperswre: . Aguastment Oewsis: L
; Conductwty: 4 /
: trtal Hardness: / Agi. ot ) /
Phyecal Sum Upon Recewot: A Agustment Dewmis:
Clanty: -
i Colour:
! Precipasm:
ZMumomlObmw:
€ OPRLIEINOAPRAGENCIHENT WO Y

Comments/Devisvons:




AQUATIC SCIENCES iNC.

5-HOUR STATIC SINGLE CONCENTRATION DAPMIMIA MAGNA TEST (EPS 1/M/16)

Promct Numser:

L3387

Sarmpee Nurner: Ol +
Test Number: NOo!l v S0 2
Chan of Custody #: NN L
SAMPLE D:
TIME PARAMETER
Dissoevas Oxygen
o
0 HOURS Temperenre(C)
Congucswey(uS)
@ X rmenume (10 exsowe)
o
26 HOURS Termperanre(C)
& irrmomie
Dissotved Cxygen .
oM 2.94
«8 HOURS Terpereure (C) Z20.4
Congucawty y
& trmevoinie o
# Dead (10 exvomse) fr)
e —
TOTAL MORTALITIES o
MEAN % MORTALITY [1-2r1 [>]

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

48-HOUR Remurt o # )0 s P."SJ' f@‘? no-AL"S) /102: Pass (O 2 -.V‘L. /‘ﬁ)
TEST CONDITIONS (0~ (ot 1O e

Tims o Fre Brood:
Average 8rood Saa:

Tow Number Expossa/Concanvason:

Control Water Haranees:

Effiuent Subaampied from 250 pa for Tesong:
Test Replicason (for QA/OC):

papal

Pressreton Tims:
NEONSWS
3X10 neonems
Resen tor Pra
yno Pre Rem:
m@ P Adpesvent:
Hergnaes Adperant
Tem Soluson Volume:
Loasng Denany:

- 2RO

INITIAL PARAMETERS (prier to touting)

{Acdoonal Obmrvatons:

C
B

Dissorvea Oxygen: ﬁqﬁ

Termosrswre: —_.¥ IN.§
Conducywty: 2230 2 230
ineal Hardness: Lsis G
Physca Sewm Upon R 10w, TR Y
Clanty: HT-{AY4 ot
Colour: (Gloaglasas <zt les
Precioam: <= 'S eas ' .4 " sty [a ¥
Qdour- (73 ;=

37 Ad). oM (! aopiecases): —

Agweavent Oowsts

Ad;. Harenees (! spDCadS):

Adwenan Dotmis

SommentaDeviavons:

CAOPTROLSENOAS AT NCHEN T W0



AQUAT:C SCIENCES INC.

44-HOUR STATIC SINGLE CONCENTRATION DAPWNIA MAGMA TEST [EPS 1/aN/14)

Propect Number: LC?ES 7 Sasmgee Dot/ Tirme: Y70 :-CO

Sampie Number: O *0Y Sempte Tech: . eSO .

Test Number: LoD oY Tout bwastan Oota/Tims: LC
Chan of Cussonty @ \ \a: Techruen:

SAMPLE ID:
TIME PARAMETER COMIRCTA CONTROCET CaeTRaL-C 1004 1008 e n:_l- :
Dissorees Oxvgen 10.2 10.0
o §0b 7406 1¥25 M
o HOURS Terrsaresase(C} [qg !qsl
Congucywiy(us) 23 <0 23240
inrmoedty @ 30 ree 10 sxswsss) O C | C C (@) %
- 757 [ 1< | 77¢ (7.2% 7.2/ |7.28 |,
26 HOURS Termpursswe(C) ZC O ,\‘% %
# trwrotue O < © O ‘9 C 9"
Dissorves Cxygen <3 Qs ks <. LT 18.7 ww\
oo 735 |74z |A4s 1944 |72 [7.23 [N
48 HOURS Tempersure (C) 20.5 ZC. 2C.5 2c.3 2.2 2C-3 1510
Conucrwey 2320 |23+C [23uc 1Z232c |1233¢ 2 | | <7
¢ immonse O o d ) o o “—
# Dead (10 excossa) o] el i ) (3] 193
TOTAL MORTALITIES O _ o | © ») < 5
MEAN % MORTALITY o) 3

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

j:u:w #03: Pass (02 _\,,J-gi."ﬁ}) //’wv Pn 5s (01 '“"J"‘HS)

TESTCONDITONS Jy ' — D~ A2 St

Brood Culture: D 477
Time % Firet 8r000: 7 _ceve Pressmsesn Time:
Aversge Brood Sare: 23 nesnews
Total Number Expossd/Concanteson: 3X10 nesnates
Control Wawr Haraness: Ressnn for Pressmacn:
Eifuent Subsampied from 251 asd 1or Tesong: #ae ! no Prassreson Rew:
Tent Repixcanon (for GA/QC): vou / fion pH Adpenent
Hanoness AdnSBvant:
Tom Solvson Volums:
Loasng Denety:
(AN TIRDL, A
INITIAL PARAMETERS (prior to tosting) D 3 G“-"
Disscvveg Oxygen: N2 13 .15
Imnal oM: g0 _1-$= Ag). pH (it asncaie): -
Temoerawre: €. 8 [Ead Aawsment Detesis:
Congucawty: 13ac - > =S
Imisel Maraness: X TR ES Aqy. r of -
Prymcas St Upon Recwet T.ay.c Lo Agmswnent Catmie:
Clanty: S T Ia
Colour: NP NN TS =)
Precoam: Soy L AT
Qdour: N3 N

Addivonai Comrvatons:

Commenta/Oewvevons: COPRDMENIPOAPMIRMEENC RS T W0



AQUAT:C SCIENCES INC-

48-HOUR STATIC SINGLE CONCENTRATION DAPMMIA MAGNA TEST (EPS 1/Maine)

L 9387

Promct Nurmber:

Sarmpie Numoer: + O£

Test Nurmber: OCS - o XY
Chein of Cummay @ é\\a

9 C - 00
_0:1.4.&9{‘3{/{ o

Sampte Desn/Tirmm:

Sampe Tecn: -

Test etwten OutaTima: mm
Techsucsan: <ti VNN

SAMPLE 1D o e oe 6
TIME PARAMETER CONTRTE-A COMIROL-B COMIRGL-C 100-A 100-8 0we PARRMIEVERG anec
o “_m
Dissoreas Ouygen -4.§_' q (4
on Q1 g- qu’ l
0 HOURS Temmarsame(C) 14 g ‘.q 8 ('}‘.— l‘v
Compucsvytus) 2240 2330 J
!M@nm(mn-:l Q C C/ O L’ O
o .23 | 4y “. S ¢! §.?727 §.\2 ; 25
24 HOURS TermpennreC) —_— — : 2¢O v p”
pram— 2519 4. 18 | o o_ [o) O
Dissoras Quygen g - ?C ?, -'7‘ 7-2 ?.'7 g-‘7 M\
o .97 G.C3 q.cs 2.5] T3¢ |7.29 (M
48 MOURS Termparssse (C) —?—C-?j ZC .7 ZC < %0 - % 2'0' ! 2-’0'3 \6.'21
S 2280 122cc |l2xcc 12 230 |23U4c 12340 =
# tmemosde ul v ¢ > @) [#4 (24 C<,
# Deaa (10 exsowsa) 3 9 8 (24 o o 'f[(‘
TGQTAL MORTAUTIES 3 /‘1 9 3 D =2 >
MEAN % MORTALITY Eﬁ A 2

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

AESULTS
- -
cnrme F105” FArC (6990 mocelAy) // 106 PasS (OF mortutdy)
—
TEST CONDITIONS ~gh{" Py~ _kg&
Brood Culture: pdp167
Time 1 Firet Brooa: =1 Gevs Pressrmasn Time: wmn {3UD
{Average Brood Size: 3 <  neonetes ong . INbE D)
Towl N E 3X10 osonewe wal _20 My~
Caneol Water Hardness: Aeasen lor Pressresen: PRD2:100/ SéG [I¥ m\-:-cd
EHluent Subesrmpied om 250 oadd for Teseng: / no Pressraton Reta: 5 - SOmLiminA.
Tent Replcaton (for QA/QC): ) oM Atsssvant
Horéneous Adpetnent ne)/
Test Soluaon Volume: 7 190 Mt
Lossng Denaty: ;%3 i /nasnete
CONTRDL B
INITIAL PARAMETERS (prier 1a wating) P 1 _CL
— {
Dissorves Oxygen: O~ i3
trunal pr: 497 1 K Yo Adj. pH (it appicenie): —
Termosrsnse: [ ;v L el Aguesnent Oswris:
Conductwty: ‘7 250 1 2270
runal Maroness: v > ML) Ad). Hereneus (if spphcadle): -
Phymca State Uoon Recspt: Voo Yo Adjsument Detts:
Clanty: [N A
Colour: Syevn XTI i
Precom®: 3 al v 2 Sulceaed ool
Odour: S Ve S
Addinonsi Obesrvasons:
CommentwDewanons: ‘E ot oAary T C !DP_ v 2 Linf 0 Doy 1.:::: e .((ﬁ)cmv--



AQUAT:C SCTENCES INC.

48-HOUR STATIC SINGLE CONCENTRATION OAPWMIIA MAGNA TEST (EPS 1/AM/14)

Sampes Numeer: S 7 ~ob Sampee Tech: é Cl g b
Test Numoer: RO 2T OGS Tout rwassen Oom/Tive: W"—Q— T3
Cham of Cusay @: = 4NEN Tenhnean: SR VAL S
SAMIRLE D
TIME PARAMETER ravasrvn  aamx
— ..
Oissorens Quygen qg qg
o S 1S 723 (43c ~_\(
O HOURS Temparaasm(C) lol g \q‘C, 9” L,J
oty 2 4C 232490
lmgxmw-lwc-—) O o O O C o
1<% |1.74a 7S |76 7. )
pH < . % .L - ? 7 Zo’ ld;l-7 é
2¢ HOURS Temoerssse(C) 2L - ¢
o 743 245 152 17.l¢ 1.15 7.23
48 HOURS Termpsnnure (C) 2—C7 ZO 5 0.7 105 2-5.2. 20- 3 m
Conmuczwey | 233¢C 1229¢  1ZZ4o  |724e pags 2340 15: 5| >
# ievvrome o s o < e et Cmy
@ Dead (10 exsosss) o (24 (o} Q [ d 15‘33
TOTAL MORTALIES 0 o Cl o o
MEAN % MORTALITY (o) o

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

AESULTS

48 HOUR Resuit #‘07 P.’,SS (0"2 '—J“"L'\'.w

Jeror o G %)

TEST CONOTIONS 45— D0k~ €S o

Srood Culture:

Tirne © First Brooa:

{Average Brooa Sipe:

Total Number Expossd/Concenveron:
Control Wamr Heraness:

Efuent Subsamoted from 250 pail for Teseng:
Test Replscanon (for QA/QC):

04018
_J—HM:-— ‘
asve Pressraten Tive:
3§__
IAX10 recneses
“—j+- Rgsusn for Pressreson:
/ o P faw:
mg@, ort Adiuement
HOrENeES ASuSinant:
Tout Soluton Voksme:
Lostwng ODenaey:

CeN T2eL ¥3

INITIAL PARAMETERS (prier to testing) 4 Ly
Drmtusived Oxvgen: e -< o
Inieal pr: -4 .2 Ad). oM (i sppncame): —
Termoemure: 19.°5 TS A Dewste:
Conducawty: EXTe) t 2240
inimal Mermmess: (190 [T Ag;. HaroReEs (11 S00KCADIS): -
Pryscst Saw voon Aecmor AT <] [ Aduervant Detis:
Clanty: L4 N
Colour S L &m) N T~
Precionam: IASECE & Sl U MR
Cdour: v #C
Adartonal Cbssrvasons:
) - , . - , LIPS B 4 N
S ommentsiDevasons: ,{,3 U A U{Cx‘;’_\,’\ AR S c oA !?('7'_{ RS G, . wer




AGQUATIC SCIENCE™ INC.

<8-1OUR STATIC SINGLE CONCENTRATION SAPMMIA MAGNA TEST (EPS 1/70416)

Sromct Nurmber: L—~q387 Sarmpte Oaw/Time: /77//?
Sampie Numeer: Sampte Tech: S Cla i
Payiveriion o€ v—— Ten wssnen e T X/ rIen
Chain of Cuswmay #: PN — Techmoan: (/ Lad LN\
SAMPLE 1D C_orn¥Xeg\ C - Co'\:.“ -
TIME PARAMETER ca "_"""'"%‘ “ (V2 -y o evew
Dissnrves Quygen L q - ’ .
» £ ad £-2\/ 284 . \
K> 2 v . N
0 HOURS Termpersunre(l) !q 17 - ' \:-'“‘u [J
Conducxwiy{u$) 290 29, \
@ 30 mnume (10 l O O ’\" L l
- « 19 | § 2% | ¥ 2w | X¥.2% |§.23 |52 i“‘%'\%
2¢ HOURS Tomparaasn(C) 2C-GC
# imvmotuie O C C ] i (2] n
Disworeed Oxygen ¥.7 .S e 2 = 2. g.o ”
oH IR Q.19 R .Cq L e S o €20 M
HORS  Tempareasm ) 5c.5  |ze.a |20 cs lzon [z06 w45
& Dead (10 expows} (@] o) o 72 2 . 2<
mowe! 194
TOTAL MORTAUTIES l > o > Q 2
MEAN % MORTALITY o) )

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

RESULTS

45-HOUR Resurt ® coomeol C Pass é'zﬂo-i:f.é

,%av-ms P Pass é’l e H-))

TEST CONDITIONS
Brooa Cutture: pdpr9 7
Time © Firet Srood: “f  devs ) Tirng: -t /
Averasge Brood Size: =3  nesnsme o 7/
Total Numober ExpcesasConcantason: 1X10 neonewe [ /
Control Water Hardness: N i 5](.2 Aesen tor Pressreson. | Vi~ 224
EtMfiuent Subsamped from 250 ot for Tesang: £t yos / ho Pre fAom: 2 - SOwi /A
Text Rephcaton for QA/QC): LR vos / no Dt AdpssTRenT Zi
Hareness Adjsstment:
Tow Sotson Vokume: / 190 mi
Loamng Denety: /2 /{15 _i/necness
INITIAL PARAMETERS (prior to toating)
Cissorwed Oxygen:
trnal pH: - Ad). prt (i epeucante): /
Temparanse: Aguserent Oetsie: yA
Conguctwiy: /
Initel Mandness: Ad. o yA
Physcal Sam Upon Aecewt: Adpsstnent Oetasis: V4
Clanty: K
Colour:
Preciormwe:
Qoour:

A 8! Observenons:

Comment/Deviatons:

CVOPTERLERIP O PVARMEE MCIENT Wwa



AQUATIC SCIENCES INC.

48-HOUR STATIC SINGLE CONCENTRATION CAPMMA MAGNA TEST EPS 1AM/N€)

Samote Number: O xLO

Test Number: o I A
Chan of Cusmay #: AN
SAMPLE IO
TIME PARAMETER
Dissoras Oxygen
pH
0 HOURS Termparsasetl)
Congucswiyius)
imﬂmuo-—r_‘t CJ
i G 1} !
24 HQURS Tempereasre(C)
& irrevainig lC ’l
o 4.5 A2p . 3
48 HOURS Temperasre (€) 20.F 2C .- ZCX RC.K &l oo | \6'J >
Consucrwry 229 |Z29p |7229Cc 12320 |2 2340
@ immomie l‘o‘ ; - g o) oo Cm
2 Dsed (10 excoune) 2 J /5Y7
TOTAL MORTALITES i 19 (9 [o) 2] Q
MEAN % MORTALITY 100 O
REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS
RESULTS #
o HOUR Rewure 109 FAIL [f.:o’L ~ordm 145) //“/'/o fass /c 2 ~ /J))
J
TEST CONDITIONS ;Q( bc.' iéS‘E_
Brood Cutture: B pupea T
Time 1 First Brooa: = _eave Pressreven Time: wmr 12U
Average Brong Sas: £ 4 neoneme ol 1\A1LQ
Total Nurmber Expossd/Concenwesan: IX10 nesnswe w3 Yy
Controt Water Herdness: V3L - nw tor Pve G 7! .
Efuent Subsareied from 250 pail for Teseng: no Pressrascn Aswm: B 20w NerA.
Test Repkcanon (for QA/QC): ‘pﬂ pH Agpemenc jas s yee
Heranses Adpsatmnt /
Tout Solusen Voluma: {0l / 190 mL
2 {ostng Cenarty: I/ 15 mi/resrate
INITIAL PARAMETERS (prier to tosting) [o0 ] Te]
Dissved Oxygen: [OI-L s} J
Inisel pht: - <M Agj. DM (it apphCaSIS): —
Termpersure: ﬁ\i% 19 = ' Ootasa
Conducawty: &Zhg 2,24
trutiad Haroness: 1134 i {=Cf Ad). MMrEnees uf SESNCEBIe): -—
Phymcal Sam Upon A ATl il Y Adueement Dewis
Clanty: e s R
Colour: YT P~ W
Precipram: Mtk SN M EESTREY
Odour: \- ¢
|Acaibonsl Obasrvenons:

Comments/Devatona: COPROLSIIPOAS S RMEENCIEN T WO 1



AQUATIC SCIENCES INC.

48-4OUR STATIC SINGLE CONCENTRATION DAMWMNIA MAGNA TEST (EPS 1/AM/14)

Sromct Mamber: (__‘ﬁ?,@_? Sasmpee Oom/Tuma: Yo b _25/?7//@‘00
Sampie Number: <172 Sempee Teok: o N
Test Numper: DM« ISy Tem tnvtisnen Oowv/Tams: AsJ0/e ™ L 2Sic
Chain of Custody @: . Techmoen: '/'u..
TIME
G v
¥ C> 7S ,
0 HOURS I —— Q.4 (S &) .9\ N
Corsvcre 2 3=C 23S0 '
mmoteite @ 30 s (10 exsaens) C C & O O C
an 1777 T % T LA T 2% T sz 7 3 “_},1'0
24 HOURS R Pr—— 20 63
# immooue o) =] & > o _ Sk
Dissoives Cxygen i—l ? -7 g" <S5 ?L ?\g N‘\
o 140 | 7.4~ | F.uC 7-22 | 7.20 |7.24% /‘.-\ ~
MRS Teremmame @ 26w lzes  Jzoe 2ot Jop2 lzoz o
Canaucrwry 222C |234C 12340 1Z33C lz=4o |23uo0 6
# trmote ol 0 o Fo) o ° -
@ Deaa (10 O o Q2 ™ ) o -1
TOTAL MORTALITIES S > o) I B ISIGY)
MEAN % MORTALITY (2] 2

REMEMBER TO CCLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

/2//2 pass

RESULTS

MCMRM«:#”' pﬁjﬁ [0’2.—:»#/“5)

TEST CONDITIONS —&E/- Debn4es) .

cucpsa

Brooa Cultsre:
Tirme 10 Firet Brooa: ] cewve Pressrason Time: -t IUU.Q
Aversge Brood Sare: 33 nesnawe o IS 1D
Total N E < 3X10 neansme o % E!E
Control Water Hardnees: Resann for Precsrsten: [ A Y-
(Etivent Subsarmpied from 250 pa:l for Tesang: o Presasason Rewm: S - SOwl/wind.
Tes: Rephcason (for QA/QC): ves/ bo) piH Adjusinsnt "o
Hemnaea Adpaynent: /
Towm Soluson Volume: 200 / 130 ML
Loamng Denety: /I 1S _ri/resren
Ca ol
INITIAL PARAMETERS (prier i tosting) 1 : 1 &
Dissotved Oxygen: To 2 ! 10.S
el pM: [SEEY] e AN Y] Ad). oM (it sOOCANS): -
Temosrature: M . !(. 29 Adwervent Detmsis
Conducawty: 23cC ¥ G
rusal Haranews: s o ThE Agy. ut -
Physcal Swm Uoon Reomet: Legsid Ly Aduewvent Dewss:
Clanty: TUM Bl
Colour [T Al G P4
Precirta®: [alt] [fake
Odgour: Py LR
Additonal Qbeervanong:
PRSP OAPTIR e T WY

Zommentw Deviavons:



2. JUATIC SCIENCES INC.

48-HOUR STATIC SINGLE CONCENTRATION DAPMNIA MAGNA TEST €PS 1//04/74)

Propct Number: L13 S7 Semene Dom/Tioms: Ozéaz Sé 774/’0' cC
Sarrgee Mumper: AR = Sempty Teth: . .
Tast Numoer: MANH X ADNS Tes inuanan Oow/Tova: SSfc. /el ic o
Chain ot Cussonty #: AN\ 2 Teohrmpn: — N -
SAMPLE ID
TIME PARAMETER CONTRGE-A CaNIReX-8 CEINWROL-C 100-A 108 100-C [ ] Qe
TEDTam AR
_ __ —
2 HOURS TomparaaneiC) “:l = lC[.L.L ‘9‘_ 0‘
Consucrwiy(us) 22%C 234
© 30 mmmme (10 O c Al o) Q
o S B 4o ] $5Y] Sk |T60 |pwg o
24 HOURS Temownare(C) 20 -0
o immosie 10 (g | 1o L C O ar
Dissores Qrygen <7 3. %S <. 7 2.7 < 7 ‘,‘A'w\
o 4.27 g.c9 19.% 3.19 R.zz  12.27 0
aroms  Teemam @ 205 |2c.5 locs lzoy l2c3 lzc2 |wW -
Congucsnty 22%C .230:, 2 __z C 2 2=3C ;5“"0 2 39-¢C - %
@ imrmotee - - - o (o] (> p’
@ Dead (10 10 (Y~ 1 0 j Qo ° 01,
TOTAL MORTALTEES 19 ) ho fe) 2 J [G
MEAN % MORTALITY W-X) )

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

RESULTS

48-HOUR Reswit

#113 Raic /{oadz “9-”(&/"’5) //“’//7’ Pass édz A""’Z‘/'"{))

TEST CONDITIONS '{b ‘f— b Q‘.’h HS K-.

{Agdibonal Cossrvenons:

Brooa Cuttute: o &G
Time 1 First Broow: < dave Pressreson Twme. [ ] ‘U'UQ
Average 8rood Size: ) \> neenasts o S T
Total € [~ wdON: 31X10 neoneme ww 20 M
Control Wamr Herdnees: Resson for Pressresen: \ GRS ¥ OV e
EMuent Subeampied from 251 pas for Tesang: no Pressrason Aets:
Test Repicason (for QA/QC): ves /0 \ o Adpsstvent
o Harneus AdueTvent
Tout Soh/aon Valema:
I Lossng Oenety:
Conbvel O

INITIAL PARAMETERS (prier te tosting) =) 13-

Dissoives Oxygen: e.d HAES

Irvied oM: v L Y %% Ad). pH (f epshcasie): —

Temperawure: 147 T 1¢). > Aguetnent Dewsts:

Conaucwwty: Z3C : 21 ¢

Inrbal Maroness: 11N KL Agi. Herdnass (it S0SNCeRS): —

Prywca Sam Loon A { Gy vy S ol Aopswnent Dewnis:

Clanty: BN 8 LV o

Colour: TR B L& ey

Brecimm: R c

Qdour: el 3

Commenta/Dewnabons:




AQUATIC SCIENCES INC.

18+4OUR STATIC SINGLE CONCENTRATION DAPWINIA MAGNA TEST (EPS 1/ /14)

N— | 238> — ~L[29/F7/%0:00
Sampie NumpDer: AN« \ Q Sampme Tech: . C/. [ 28
Test NumBer: LS - DL 6 Tost rubstwn Dom/Tims: o(!cﬂi‘lﬂ 1< 0
Chan of Cusody #: 2w\ o Techsuman: ‘—\’_1\ KN AL
SAMPLE 1D,
TIME PARAMETER
0: o ~ .
- <. . Kze
0 HOURS Tempesaase(C) [C’ L \q - Q"-
Congucawty(uS) 234 23490
Irmmotuity @ 30 erute (10 exposas) O (@ v) Q O O
- ¢-c2 | & ¢ e | 7.2y 73c | 7-24
2 — 1S4 | =
24 HOURS TerroeraweiC} 2(-‘ O
o 755 7.5 |2E€R —.2¢c |7.2¢ 7-|‘I_c_‘ g
«8 HOURS Tempansture () Z0.\e ZC.5 2C. ¢ 20.32 Z2C.> 2‘5‘5@2‘; \U\ ‘
— 23uC |zzec  |235c  |z34n Drer 1235
# immoove [») <o o (») O O
® Dead (10 sxpowsa) Q % (®] o o] o l/‘)
~OTAL MORTALITIES o e | ° 1Y) J o “’ e
MEAN % MORTALITY [>] J

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

RESULTS

48-HOUR Resutt

#us Pass (0 ~oA=lA) //”" prss_ (o ”""jé/‘é)

TEST CONDITIONS -g;,: DN‘%}S.
* 3

Comments Deviadons:

Brooa Cuttre: UG T
Tirr W Firm Brood: & aave Pra Tine: - 22510
{Aversge Broog Sce: _\p_neonswe o IS )
Total Number Expoesd/Concentason: 3IX10 | ] 14
Control Wawe Heroress: 13¢_ Resson 1or Presssason: LT Y
Euuent SubmMpied from 25U past for Teseng: 0%/ no Pre [ 25 - SOmLwnA.
st Aepicabon (for GA/OC): vou 1 A0 o Adussment [T
S HMrenees Adpeiment D
Tewt Soluton Volsms: (200 §C /_150 i,
Loemng Denety: 2 I 15 mi/nesram

INITIAL PARAMETERS (prier s wouting) 1= 1o

Cissotves Cxygen: 1o i L

inrsel ort: < 7 7 <2 Agy. ort (if spoNcable): —

Temperanire: L= SIS Adwewrent Dewmds:

Congucawty: 22 T3 =

nuel Heronees: 16 Y~ Ag;. @ -

Phymca: Saw Loon Recmeot: el LIRS Adnssuvent Comis

Clanty- rn .- S

Colour: Sor 2 \ s~

Precionate: AN hal

Odour. Lath) L
Aadinons! Observevons:

£ OPROVISINOAP AN WO




AQUATIC SCIENCES INC.

28-HOUR STATIC SINGLE CONCENTRATION DAPMMNIA MAGNA TEST EPS 1AMNS)

— LAY 7 Samame Com/Tim: oY /28/TY/ 7
Sarmese Numder: , Sampte Tech: ? . ‘EE:E
Tewt Number: v\ [all3) — Test mgetan Doma/Tims:
Chan ot Cussoay @ A\ i Techmomn: EX¥3
SAMPLE 1D
TIME PARAMETER
Orasseves Ouygen :
i p q. C/‘I\
© HOURS Termparsase(C) ’(4‘47 { - - ’5 o
Conducawty(uS) 24 = 249 L ves
|M@wm(100ﬁ O C C' 0 & D
2 C 7. L -
o ¥. 3 324 § 3¢ 7.3 ¢ 2% ¥-Z9 134347
24 HOURS Tempersase(C) 20 -0
2 imemoore 0 c c Q o c >
Dismorved Crygen 3.9 g .S e s i <. 7 ‘t,gg__lww\
o 20 IR s 1§22 %2 S3 3.2 e
48 HOURS Ternpersaure (C) Z"-B 2C .9 _2»3-5 ZOJ 20- 3 20 < \\b v
Conducrwey 2a7 2 < 29 7 298 29% 292 =
# iememoose o a 0 [2) o < Ay
# Dead (10 expoesy) o (=] 1% o o 0
TOTAL MORTALTIES 2] >) o O 0 O l"y
MEAN % MORTAUTY —_— 2

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

48 HOUR Resutt: CD"’W" & FA"S /DQA—D.--L I"%) //Co,vmb /~ /F’Y} (&?—0—4 /j

TEST CONDITIONS
Time 1 First Brood: X aceve Pre Tima: [ ] —de
|Average Brooa Size: ¢ [~ neonewms ond /
Total Number EXpossd/ConcenTason: 3X10 neonamse ] P4
Control Wamr Margness: | 7‘2 Ressen or Preasrescn: 4
EMiuent Subeampied from 250 paul for Tessng: YO8 / PO Pressrason Aewm: 2 - SOwmiLAwnA.
T est Repucadon (for QA/QC): h voe / NO pH Adjssreant @E
Herdnows Asssnant:
Tom Soluson Valume: 190 mi.
Lossng Denety: 1 13 mieerat
INITIAL PARAMETERS (priar to toating)
Ciesotves Oxygen: ’
el oe: , Ady. pH (it eppicabie):
Tempemwure: ! Adpasnent Deusis:
Conducswty: !
Intal Haraneas: ! Ad). Herdness (i agencaibie):
Phymcal Sute Upon - Adnsament Dowmis:
Clanty:
Coiour:
Preciistam:
Qdour:
Addivonsi Cbssrvanons:
COPROLSEIFOAPTIRMERRCIENTY WG

CommentwDeviasons:



AQUATIC SCIENCES IniC.

«8-#QUR STATIC SINGLE CONCENTRATION DAPAIA MAGNA TEST (EPS 1/A0/14)

OY/ 257/ TC-CC

Sromct Numper: L__q }487 Sempie Dam/Tivs:
Sarmote Number: & /7 + 1~ Samgee Teon:
Tewt Nurmasr: NS T AN Tem vwassen Osm/Tova: 7 2L e o=
Chawn ot Cuminaty @ R SN Techrman: ﬁz
SAMPLE 1D é?
TIME PARAMETER CENIROL-A CONe-e comeL< 100-A % 108-C Pasuarvn aaac
e ——
Dismeves Oxygen q.4 ; ?~ [}
o 2. Geg R4S SK &/(
o HOURS Temparaaure (C) 20 3 AR ArQ 72
Coneucrwiy(uS) 22bC S 2350
Imeretility @ 30 e (10 exmouse) C C < C C -
o F-5RAI 57 17958 | 8- 30[86-38 |82y |+
3 L)
2¢ MOURS Temparasure(C) =2 O | ‘5;
& Imemoteie j a L‘/ O Q Q
Dismoteed Orygen e 9 < a 3.4 g.4 N 3 nm
o e IL S 4.2 734 1794 1.77
HORS  Tememn © 27 lzca lzi.c lzc.s 1z0.2 |20¢ |10¥
Conducwwty 2.29¢C 2 g"“C 23:’2’; 2I4C 7= A4-0 2 A3%0H 47
# immomie - i { S Q (=4 A
# Dead (10 expoeed) el G 4 2 2 2 2(
) 5 > |/
TOTAL MORTALITIES t _ Q G ]
MEAN % MORTALITY g3 ‘2‘ o

REMEMBER TO COLLECT DAPHNIOS AND TEST SOLUTIONS AT 48 HRS

RESULTS

wonrmn 207 Fae (930 mo-hk 18) [ 7115 Poss (p cude 1K)

TEST CONDITIONS LO/ B\:YA)"EJS‘

Adaidonal Coasrvasons:

Brooa Cutnre: [ XA I ,
Tirme 1 Firet Brooa: Seve Pra Temm: -t
Averasge Brood Sae: | L~ necnswme ond |héc
Total N E a/C. 1X10 - 3
Control Water Harmnees: E A for Pra ne > ’r‘sfb x:i“f'\htrx
SHivent Subeamped from 5. pai for Tesang: ﬂ% Pra Aow: > - Somt
Test Replixcanon (for GA/QC): you /, oH Adpessenc — e
Heronses Agjussvernt ﬁL
Tom Solvasn Volume: 7 190 mi
N Lostng Oenerty: 1/ 15  mi/mesnem
(Em \Yt; | é)
INITIAL PARAMETERS (prier te tosting) = <
Oismotved Oxygen: Q"‘K[Q ?’ 4 Pl
Irnal ph: v T < Ad). pi (1 susucasse): —
Tempursure: T RS A Oowss:
Conaucawy: 'L"-ﬁg | 2¢O
Ininal Meroness: J TV Bk Adi. 4 ot —
Physcal Staw upon R R s Be roonans Ad. e o—"
Clanty: i - AR
Colour: R N W I
Precicuem: At -
Qdour: RN KX




AQUATIC SCIENCES INC.

43-HOUR STATIC SINGLE CONCENTRATION DAPHMIA MAGNA TEST (EPS 1/04/14)

LAD22

rome tntar S o 93 é;.%f?é/faf ec
Sampse Number: T v e Sampie Tech:
Tewt Number: - Tost vwasnen Oem/Tane: LS/pi/eo i [eX=)
Chain of Custody &- 3 \\i Tochmmen: — S
SAMME D
TIME PARAMETER CONSROC-A (- - - ] COMIRER.-C 100-A 1008 1 semeamveve o
— . )
o 79 ¢ 1.3 0/(
0 HOURS Terpernane(C) Al ) A \%2)
Conduczwry(u$) 2 30¢ 2ASG
S C c c < C c
ot 7551751 | 7256 {70 | 7-dy |72\ |~
264 HOURS Temperatre(C) 2o- O “(“‘ &n
& o (@] o C / (&) Q;
Dissorvea Quygen y.? S €. ¥y ¥y .5 o
oM 225 |7 2o TR 2.1y 7. 10 .44 igo?
8 HOURS Ternparaare (C) 22-3 22 2o o -;-'905‘- 2> 2 2. 2-
Conuctmty 2350 1236 133295 |29 2320 o
# immotee __g yal P o o o . -’j
@ Dead (10 exnoese) % D 0 it o] 2 &
~OTAL MORTALITIES D ) [ [~ 2 Q9 [é‘,a
MEAN % MORTAUITY =2 >

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

RESULTS

<8-HOUR Remat #//7 ﬂ"ff (0

7l h) T2 P o2 —h)S )

F‘Es‘r CONDITIONS ;\‘(‘ &;ﬁ '{.}‘S

Brood Cutture: o ¢4 7
Tirme 1o Firet Braoo: deve Pressresen Tim: --r Lb?l)
Average Brood Size: | L~ neonewms o 1o S
Total Nurnber Exo» C IX10 neonews wul S8 v~
Controt Wawmr rardnees: Reagon tor Presessson: DC >tCeny - rrrove 4
Stivent Subsamoied rom 250 pesl for Tesang: _Jos /48 P Aawm:
Test Replicanon (for QA/QC): yos /46 ) M A

Harenem ASaTvent

Tom SoluSon Volums:

, Losswy Deneey:

|INITLAL PARAMETERS (prier Lo oating) [<] 26
! Oissorvea Oxygen: Q% ¢ 2
i irusal oM: < 22 2.5 Adj. o ( essucanwe): —
i Ternperaire: TS TS Adussvant Dewmus:
! Conductvty: 22¢ C 22 S C
! Insel Haraness: fo2>\ [P ) Agj. r - ot -—
? Physcal Sum Upon Recot: L U s it Adustmest Cews:
H Clanty: AT s L
! Colour: o~ Z et b
! Precoram: ~, e
% Odour: 23 )

|Acdibona)l Cbesrvatans:

Commenta/Devavons:

COPRDUIEIDAPTRMEENCHENT Wa Y



AQUATIC SCIENCES INC.

48-HCRIR STATIC SINGLE CONCENTRATION DAPHNIA MAGNA TEST EPS 1/AM/16)

romct Nurmber: AR37 Sempie Oowv/Time:
Sampte Number: 2\~2 2 Sampte Tech:
Tew Number: SNl XN Test invaaten Dow/Tows:
Chain of Custody #: a2 Techommen:
saMmE O: N Oz
TIME PARAMETER CONFNOL-A CaNTREX3 COMNIRCL-C 100-A 1008 1L PARNAETIVS amie
TeOvaE v
N
Dissoress Ceygen q_g} q.o,
g 2% Lk 175/
0 HOURS Termparatne(C) A1) 2\ L;
Congucavay(u$) 23D 227FC
lwxmnow O Q [ C (_:‘ C
- G€R2 | 953 |77 | 847853 | 35> | & A
2¢ HOURS Termparease(C) -_10‘ o “‘*e
& |memovis 1Q 9 1 C Q o) o
Dissoives Oxygen - 4 I 9.2 yg a 2.9
oM 9.3 G2 G.27 2.9% 502 5. -
48 HOURS Temparsure (C) 20-3 274 2=.3 4&9_7 & 2-.8 g ="
Conducavy 2300 2250 22729 2 35P 272o0 232 's
@ Immosse — - - o (=) o 0.7
# Oeed (10 | s (124 (=4 ) i [Aaad
TOTAL MORTALTIES o to o o > o)
MEAN % MORTALTY ({v.s] 2

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

RESULTS

48-+HOUR Resutt:

455 (o8 rorte bh ) # /2, /#,;z Pass (01 ~s-al4)

STCoROTORS rGr P Fe< A

Addigonal Cosarvadons:

.23 R

Brood Culture: QUG""-I-'
Tirme © Firet Brooa: £ acove Presgresen Tome: -t ,h7g
Average Brood Size: 1 {7 neonete ond _I_k = C
Total Numder Expossa/Concentason: 3X16 ww __ 3 e
Contol Water Heraness: ’ﬁ- Assaon tor Pressraten: > ! </ Sty alicorm
SMuent Subesmoied from 251 ped tor Tewng: you i) Pressreson Aete: 2 . SOl mnA.
Test Rephcason tlor QA/QC): ves / p6L ot Adpssamanc ;E E
= HOMENees ASMEIVENnT no) /
Tost Seluson Vohume: / 150 mb
. - - Losthng Oenety: Y
(ot Conbml & SE

INITIAL PARAMETERS (prior te touting) 21 22

Dissttwen Oxygen: GS{ q(

Inreel pn: 1.9 X 57 Ad). pit (1 apphcabia): —

Temparsure: 1€ ) 14 & Agpernent Comse:

1Al Maranees: IR T T g = Ad). Heroness (f apamcatie}:

Prymcal Smm Uson Recewet: ‘ A il HITIRGr e A Oetsia:

Clamy: -0 s v 2

Colour: RN T2 LTI

Precinam: A oy X

Qaour:

Commenta/Devatons:

EDPRDLIIINOASWIMEENCHET W



AQUATIC SCIENCES INC.

“8-HOUR STATIC SINGLE CONCENTRATION CAPMNIA MAGNA TEST EPS 1/M18)

L9387

o'-/;z,gﬁy/fo e,

Promet Numer: Sampte Oan/Ti
Sd:w 2o~ 297 !-Tdo:.-:
Test Number: DS D OLY Test iwastion Osta/Time: (N s~ // 2/ L=
Chain of Custoy @ b N . Techmman: Z N\ T
SAMPLE D
TIME PARAMETER ruvaEne  qAmC
CwaE  Arvew
Oisaoresd Orygen X.9 g3 W
o) ~ !
0 HOURS Termparsase(C) fl- o) [<& O
Congucswivus) A3 XCT 22D
Immotsiny @ 30 Meume (10 expoess) C C [ o C o
o 7-6a | 764 | 7725 | 7247 | 7R\ | T\ -
24 HOURS Temperaase(C) X O- (& < {
e e c | o [ ol o o To "
Dissorved Quygen -7 y & ¥.5 g 4 £ g §. <
pH 2-v13 7.3 Pws 7. ?.0% 207 é'br
48 HOURS Temparstsre (C) ué 2L e 20 .6 2.8 9.5 ¥ e ,go
Consucawty 23Yc [272)C Iy 735'@ 232> 2370 - 4:
® immocsie o = o o e e )
# Desd (10 sxposss) (% O o 2 :_3 ",;‘1
TCTAL MORTAUTIES [ o % % 2 o
MEAN % MORTALITY v 2

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

RESULTS
z Lk A ) . A/
wcnrenn Z (23 fh5s (09 ~o-F=/ 28 Zrs (O ~o-F=/.
TEST CONDITIONS # - &\.% <
¢ X<k o 23 24
Brood Cutture: [P AVRAL
Time 1 First Bro0a X _deve Prasemten Tiens: .t \b Q
Aversge Brooa Sae: NOORIDe ond lm’ [
Towi N Expossd/C 1X10 v _ T o
Conwol Water Hardnees: S ia for Preasrasen: 1;>:cchﬁﬁ£
Effluent Subsempiad from 250 ped for Teseng: YO /, Presssesen Raw: -
Test Rephcanon (tor QA/OC): YU / oM Adpssunent
Hergness ASuement P~ {
Toat Saluton Vohume: E ) / 150 st
” Loading Oenaty: Y. ]
Cenhn) &
INITIAL PARAMETERS (prier to touting) B L)
Oissotved Oxygen: 4.2 I “?»D
Inrsal pH: L q.c Ad). pH (it appucatie): —
Termperaare: [T [ Adpsssvant Dotasts:
Conductwy: 22800 2282
Inesl Merenees: lv E4¥ T Ad). Herg@nees (f ESNCRNS): -
Phymcal Sa® Upon Aecaet: EXTR L. 14 Adnmmment Dewmis:
Clanty: [ R
Coiour: [ e Loy ‘~s
Preciprme: L= -5
Qadour: N - -
|Agdinonsl Cossrvenons:
Comrments/Cevatons: COPROAENOAPWAGENTENT WY



AQUATIC SCIENCES P:C.
48-10UR STATIC SINGLE CONCENTRATION DASHMIA MAGNA TEST ([EPS YAM/4}

S 4 33 7 S _Q_‘-1 |23/ *77// 2

Sarnpee Nurmber: P 4 Senpte Tech:

Test Numaer: X t ~ Tem invusssn Oos/Time: { /4 7// [ ] 2
Chaun of Cusmody @ 2N\ S Tochruman: <y T.Z

SAMMLE O
TIME PARAMETER CONTROLAKX CONTRCUR CONTACLANY “A0-A . -8 w-c PasaurveS asac
F 2 20 ) ‘ 25 22 D) TouvTe ___mrvew
Dissnrees Cxygen q./ T
o .24 S 24 77 |;
o HOURS Tempemusni(C) 16,35 1.3 Ji-C® ()A\/
Cangucawty(uS) 29 2.
@ 30 e (10 exnnese) c I () (._r' C C (@]
o (g-1a_ 1 g2\ | g2\ 1822 (8327 827 |
24 HOURS Termosranrei(C) _‘9 o-< (H/‘):Q b’)
& rvmoteie O C_/-: (] o o (&) 1Sz
Dissoives Oxygen Y« ¥ Yy % s <.2 .5 =
oH s 'Q S 2o 9. 2O $. 2/ 8. 21( .22 <»
48 HOURS Terngersare (C) 22 .6 X [ XN 29-C o -G 2=.5 (g Py
Conducawry 3oz 303 32¢ 304 3253~ 303 _/j
# Immoose o ~ >3 o (=) 4.7
# Dead (10 exsossd) o ) fo ] ]OL o 2 ') o
TOTAL MORTALITIES O 2 O ) 5 )
MEAN % MORTALITY (%
REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS
RESULTS .
connme TR G Prss (07 —oF B ///&mm n o pass o Y,
TEST CONDITIONS
Brooa Cutture: 3= 3
Time 0 First Brooad: —%E Pressrasen Timme: - /
|Aversge Brood Size: | m -e VA
Totat E /e 10 neoneers o V4
Contol Wamr Herdness: TS Aeason for Pressrason: Ny
EMusnt Subssmpied from 25, ped for Teseng: | yos | N0 Rem: > -
Test Repucason (for QA/QC): N . ws/ino oM AdjusEvent 't
rigrenaes Adiusevent yoo
Toet Soluton Voiurmm: 150 m
Lossng Deneey: 1/ 13 mi/resren
INITIAL PARAMETERS (prier te toating)
Oissoives Oxygen: / .
Inrdel oh: / Ag|. pM (i apORCENS): /
Tempemnre: ’ Adwemnent Detmis: f
Conducuwnty: .' /
Iniesl Heranees: : Aqy. « /
Pryecal Saw Uoon Recmet . Aguswrant Dewnie: /
Clanty:
Colowur: '
Srecroramw: ’
Odout:

Acaihonsi Obssrvanons:

CormmantwDeviadons: o g 1}



AQUATIC SCIENCES iNC.

<8-HOUR STATIC SINGLE CONCENTRATION DAPMIA MAGNA TEST EPS 1AM/14)

(9382

Sampse Nurmeser: « Sampte Tech:
Test Number: —%—gﬁt Tost wwsasen OotyTims: 0Sloi /8D RS
Chain of Cusdy @ AN Techmpan: o <E- T YNNG
SAMPLE ID:
TIME PARAMETER SONTRECA Ganeners GEMIROL-C 100-A 1008 w00-C PasmssivSe  Qamc
TecvvaR e
Dissovas Crygen i Ai_(:'
o 933 Y-k W \,f
0 HOURS Temperasre(C) . (2 FC- ’7" 6
RIE
Congucrwytus) A0 =290
mrmotsity @ 30 minvwe (10 exsvess) C C C 4@ Q (e
o qus” |99k | 1750 |g22 | 8423 (826 |Cs .
24 HOURS TernperasxetC) JQ. () 5, )
@ trnmotvie 6 7 o (] o Vel
Otesotved Quygen 5.5 S.e [ A4 . 5§.3 S-& 182
oH q.62 G.oo S.09 72y 750 2?-%0
48 HOURS Termparasre () 29-4 2256 20. 6 2e.S 29 -y 2o-5 C_7
Consucswy 2290 | 2250 2250 23% 12330 2335
# imenobile - o o ’ o) o <9 F—"N
@ Desd (10 exsousd) i2 9 9 O 9 o ,7!:’
TOTAL MORTAUITIES =4 3 aq _Q o) o
MEAN % MORTALITY ‘101 ’ Q

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

RESULTS

I 'W:(;b FAre /7(/2,-..9.»’)4./‘5} //’72( ﬂ}S)'/O “"‘""74‘/6)

1!

|Acaisonat Cossrvasone:

TEST CONDITIONS '\N’ So Ky i<
Srooa Cutture: Jal | 0’7“' ‘-‘
Tima © First Brood: S _soyn P Tienm:
Avernge 8rood Size: NSONAES
Total Number Expossd/Concenteson. IX10 Awoneme
Controt Wemr Hardnees: o AResson for Praseesen:
Etuent Subsampeed from 5L pasl for Tesang: yoe / Pra Rase:
Test Rephcason (lor QA/QOC): pﬂg pH Adpsevant
Herenass Adpsswent
Teat Salusen Volums:
Loseng Oenew:
((‘/"‘n\ \ 67)
INITIAL PARAMETERS (prier o tosting) Fi 20
Dissntvest Oxygen: & o 4 <
trwsel pH: o i N Y Ad{. prt (If apslecadie):
Terrpersure: Vo S 1& 2 A [= 3
Canducenty: 2 2 Z 2.5‘ ~
Inisel Meronees: j_;-‘qk V{2 Agdj. Harereus (1t spplcadie):
Phyecsl Su Ugon Recest tL - Y Asyervant Dot
Clanty: ce - L oAl
Colour: e = e N,
Precoram: e Fa X
Odour: vl N

‘I

Commentw/Dewasons:

COPROWSENDAPHRMEENENEIY WOt



AQUATIC SCIENCES INC.

48-HOUR STATIC SINGLE CONCENTRATION DAPMNIA MAGMA TEST (EPS 1/AM/14)

2 G- g
oI =i e e o LR
Test Nurmber: NP A EICY %] Teu nvissan Oena/Tiens: nS/on /97
Chain of Cusoay @ 2\ 2. Techrcian: M“/ L DIE
SAMPLE I
TIME PARAMETER LSONIRGEA COThE:-S CORIROL-C 100-A 1008 190-C PMPMETES aAMC
S— TR s ] ‘
Cisgorwed Oxygan q O g. q 7.
oM S.o2 7.10 7S
0 HOURS Tomparsare(C) A0 éc | . O/(
Consucawty(us) SA K0 22°0 9;‘_.’3
Immobdity @ 30 munuies (10 excoeed) C C s - g Q O ‘ ! “I‘m
" 720 ] 2V T-mol72.24 | 72X | 7#® o
24 HOURS Terperatare(C) KO- O é‘,
£ (rvosie o ‘Q o [ & jo o \508
ismotves Geygen 3.3 3 ¥ 3.5 <7 S.e ¢
o 7-%5 7.5© 7-57 7.9 215 7.I? I;::Z
WHOURS  Tempemare ©) 2oy 2. 22.5 |Ro.w 20w |20.¢
Conmucrwry 2 310 235D 23sT 23vo |z #n® 2340 4,’
& immoteie O (4 P P - 9 <
@ Owea (10 expoesa) 0 2 2 0 ~ 2 ‘7-"—:’
TOTAL MORTALITIES 2 2 J - b 2
MEAN % MORTALITY o

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

RESULTS

148-MOUR Result

7"727' fAss /o") A /'5/ //"ae ﬂaf‘{é’z "-0"74/75)

TEST CONDITIONS g C [ ) 'i'( gé*_

Commentw Oevatons:

- 27 5 _
Brooa Culwwe: A c4 R .
Tirme 1 First Brood: < asve Pressrasen Tuna: nrt Ihzg nccec
Avernge Brooa Sae: ) NGBS od i SC N T
Total N Exp 1C X110 e S ; §C|‘:""
Control Weter Hardnees: Acssan for Pressrmesn: 2ictogH OC >ty st
ZMuent Subsarmpied from 250 ped for Tesang: ) P Aete: 3 - Jow eni
Test Reohicason (for QA/QC): Y D Adijssunent \gps/ yes
HE/NSEE ASNSIRSNT /
Tost Soluaen Voiens: / 130 mi
. Lossng Cenaty: 7 1S _mi.nesnes
(s=~wpl &
INITIAL PARAMETERS (prioe is touting) 7 2Y
Dissorwed Oxygen: G 2 .\
imest o - 7 o = Ady. ph (1 eppiscatiel: ~—
Termperature: 1 S 159 ym Aguewrent Oemss
Congucawty: 2N 22 -4
irsbal Margness: fe o % Adj. Herenees (! soescadle): —
Prysca St Vpon Recswt: [ MY Adpsynent Cemsig:
Clanty: Js3 LN ¢
Colour: T, 153
Precosw: A ¥y
Qoour: NE \ S
Addisonal Obesrvatons:
P IEAMAENOAS AT NCHENT B0



AQUATIC SCENCES INC.

<8-rQURA STATIC SINGLE CONCENTRATION DAPHMNIA MAGNA TEST (EPS 1/MM/14)

L 2387

o/i2s/azy-co

Sromct Nurvaer: Semate Oonn/Time:
Semoie Nurmser: Al - A Sermpee Tecn: . b
Test Nurmber: )G =\ )Y (s Tom invaeten Dot/ Tune: Csycor/a 12 2
Chaun of Cussoay @: A NN Techmean: 1> T —
SAMPLE ID.
TIME PARAMETER
Cissorves Orygen 0.2 ol /NIW\
" 9. 74 $. O [_A
0 HOURS Termsersare(C) 2.5 ZC.5 \’[:'DL" ‘
Conducawty(uS) 22 2C 2230
Immobdity @ 30 mmves (10 eroosss) O C Q (& C —_—
N A4y la-¢z | 471 |85 | g4t |3-50]| coa
26 HOURS Temperensre(C) X0O- 0O - ‘b
9\8
pyr— a VO 10 o [ (@)
Dissoives Oxygen 4 S-S ¥ -} Y 1 8 T & -7 o
oo 9.3y |G.9o la.z2¢ 180/ oy ¥ o1 .
438 HOURS Tempemase (C) _&,ﬁ.w 2. o 2. 29-5 7__?5“ Y-y 24 %
# immocsie - — — (8] O o D
# Deed (10 excoesa) { {0 lO_ (@} 2 (o} /731”
TOTAL MORTALITIES (O (< (2 [} O o
MEAN % MORTAUTY Lo o o

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

RESULTS

43-HOUR Resurt ﬂ /2?

Far. (lo0 D ~s-4= /46//7:/?3 /25 é‘?””"é/j/

7

TEST CONDITIONS :’5‘/- &J% _\.Cs_\%\‘

Commentz:Oeviavons:

Broos Cutture: aygnen
Time w© First Brood: S_sove Tima: -n } 7€
Aversge Bracd Scre: ) { . neonawe ond ; =
Total Numoer Expoesd/ConcenTsson: 3X10 necnatse L} A L
Conrol Wame Haraness: Aesson for Pressreson: SI1CO” e
Etuent Subeampied from 250 oa for Tesang: yos /, Agts: = - SOmbiven.
Test Rephcavon (for QA/QC): e oM AduSEvent: 7
Heranees AdnSIRenT ::- %I E
Tomt Saluten Volurme: DOwL. / 150wl
a Losmng Oenaty: E zl 15 _mimesrate
Cemvro| H

INITIAL PARAMETERS (prier 1o toeting) €1 2

Dissotvea Oxygen: < C G i

Ineei ort: [TEZIS PEECE Ady. oM (2 sepicalie): B

Tempersturs: TP R Aapsswweert Otsis:

Conduconty: Lyp ! 279N

fnensl Haraness: RN b o - Adi. HArSRes (f APSRCEING): _—

Phymcal St Uon Recset: JITaR AT Adnsyrent Oswmis:

Clanty: [ W 1 T

Colour: 1. NI

Precipitam: LR ANY

Coour- e ) Lo
Againonal ObServasons:

PR Y 7



AQUATIC SCIENCES INC.

«4-HOUR STATIC SINGLE CONCENTRATION DAPMMNIA MAGNA TEST (EPS 1/MA/14)

Temm— S MY K mwﬂ: r-ﬁ/;? I )T

Tom Numaer: SoIN x % 22
Cham of Cymoay #: 2%\ Techmoan: I ) £

TIME
Dismorves Cuygen 7. C k.G
o < = 7.21 I .A
0 HOURS TerparanamC) | =c. 3 9.7 1-6‘5 U \
Conguctwiy(us) 22°C 2270 W
Immotiny @ 30 renuws (10 expoese) o (& | o (a2 ()
- 783 | 769787 | 2.8 1725 |7 3x|cu
26 HOURS TemsersareiC) 2O O \S 27 417
yr— o = < @) o @)
Disscrees Oxygen 3.7 ¢ 7 < $- 7 5 2 s
o 7.5y 760 7o 7 24 722 719 |
48 HOURS Termpersaure (C) 2.9.5 =Ns =5 2o .9 Lo-f" 2.3 |15 2
Consucrwy 2390 ZIND 23w 1236~ Z23IxS 2395
# imeromie e o % o o © < 4
# Dead (10 expoesd) ~ 9 J ~ ) <
TOTAL MORTALITIES 0 4 < o < < (73
MEAN % MORTALITY 2 (=4

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

e 3/ Pass (57 —o-AK”f))/“’/g_z F255 (B~ /:g)

ST CONDITIONS
Brooa Culture: N 79 T .
Yime o First Brood: ch_n Pre Time: [ I7cc
Aversge Brood Sire: | (~ reonems ond 1 2 -2
Tom! N E < : 3X10 ~ e R .
Control Watwer Hardness: [E3 Resenn for Preasrason: > 1 CCY < Lecrtin
Effluent Subeamoied from 5L teu for Tesang: You /o, Pressrason Aaw: S - SO mni
Test Repiicanon (for QA/QC): m@ oH Aduernent: %0 1_yoe
Heranees Adpsetrmant: /
Tost SoluSon Vohume: / 130 mL
Cb"\ h‘ ‘ ;_F_ Losseng Denerty: 15 MLMSONSS

INITIAL PARAMETERS (prier te tosting) 2. i =22z

Disscivea Oxygen: {!-_5 G,-!,-

e om: S -G > 7-C Ad]. ot G agplcame): -~

Termpemmre: 1-9-7 (RS Aduernent Dewsis:

Conductwry: A Y 222\

inrnel Reranees: F s = OO0 S Agj. ot —

Phyeca Sa® Joon Reoset AT Ly i Aduegwent Dot

Clant [ [ETTTS

Calaur: N DY TN AN T )

Precomam: P R o

Odour ¥ %] ]
Adgditona Coasrvanons:

COPRALEEPDAP s tnail] NCIEN T Wl

Comrmants/Deviavons:



AQUATIC SCIENCES INC.

96 HOUR STATIC RAINBOW TROUT SINGLE CONCENTRATION TEST

EPS 1/RM/13
Project Number: L387 Sampie Number: 01-168
Client: Inco Ltd Test Number: TO1 -T18
Copper Clitt. Ontanio Sampie Date/Time: 04/28/07//-- s
Sampile Name/ID: Experimental Trestments far CCWWTP Sampie Technician: S Clark
Sempie identification #101 - 116 Test Date: OSN1/97/17:00 s
Sampie Location: CCWWTP Technician: C Huras/J Farquharson
Chain cf Custody #: 2112
Sample Method: Grabd
RESULTS
96 HOUR RESULTS: 01: 101:  FAIL (100% mortality) 09: 108: FAIL (100% mortality)
02: 102: PASS (0% mortality) 10: 110: PASS (0% mortailty)
03: 103: PASS (0% martality) 11: 111:  PASS (0% mortaiRty)
06: 104: PASS (0% mortsiity) 12112 PASS (0% mortality)
08: 106: FAIL (100% mortality) 13: 113 FAIL (100% mortality)
08: 108: PASS (0% mortality) 14: 114: PASS (0% mortality)
07:107: PASS (0% mortality) 15: 118: PASS (0% mortality)
08: 108: PASS (0% mortality) 16: 116: PASS (0% moartality)
QUALITY ASSURANCE INFORMATION
REFERENCE TEST CONDITIONS
Test Organism: Rainbow Trout Test Asration Rate: 8.5 +/- 1 mL/min/L
Trout Batch Number: 041497 Photopeniod: 16 hours light/8 hours dark
Test Type: Static Dilution Water: Dechiorinated Tap
Test Temperature: 15+/1C Organism Age: Fingerlings
Test Volume: 15 Litres Stock Source: Rainbow Springs Hatchery
Test Soluticn Depth: 27 em Mean Weight: 0.43 +/-0.17¢g
REFERENCE TOXICANT DATA
Chemical Used: Sodium Chioride Historic Mean LCSO: 16153 mg/L
Date of Test: April 3097 Waming Limits: 12017 - 20288 mg/L
96-hour LCS0: 14883 mg/L

95% Confidence interval:

13363 - 16177 mgiL

TEST PROTOCOL

Biological Test Method: Reference Method for Determining Acute Lethality of Effluents to Rainbow Trout.

Environment Canada. July 1990

COMMENTS

The reference toxicant resuits show that test reproducibility and organism sensitivity are within acceptable limits.
All data is scrutinized for errors daily during the test, at test termination and during the report Technical and Final Review stages.
Instruments used to monitor parameters are calibrated daily and continuously maintained.

QUALITY REVIEW

<. B e

Technical Review

[ Final Review




AQUATIC SCENCES INC.
SB-HOUR PASSFAL RANBOW TRCUT TEST (EPS 1/AMNS)

Promct Numer: Il q 3(9 7 Sempts Oon/Time: Qi/g &/ 7#[7

Samete Nurvper: s - ‘ E Samg Tecn: =. C (
Tew Mumaer: K_dﬁ‘\h COlS il ) Tow susanen Dese/Tons: Eis z:i -Z,;Lézz 2 205
Cummay @: RN C y <

CoOAAYxr\ 3 PARAMETER Qe
e omeren i = TeouTwe__ revem
o - 7,
2] 2 -8/ 295 P .
OHOURS  TemeerasecC) TS lég \'7/ 6’1
ConsucawiyuS) 227 ; 7(_{5
Irmrnobeinty @ 30 Munutee (10 exsoese) s? vp
5. 18 NOURS oM yiliel| . j 2 CGC0 | vy
Dissntvas Guygen < #-;
oM 2— .0
24 HOURS Tersarasure(C) = 192 ,L‘)oo 6
Congucwwrvius) 20 9 20D %v
@ \mmonsie fé) {2
Tom @ Cess o ]
Cissorves Oxygon .S g. .9
o 1.a< [ . a1 i\
8 HOURS Terpemere(C) 1% -5 1&.%- n 6
Congucuwiy(uS) Ao e 2 Y \O
 imwnone =2 ~ \
Tows  Oeed = )
Dissorees Oxygen - G 7’
o 47 %_ <O
72 HOURS Termpomure(C) I L —_ T |<O
Congucrwiy(uS) 200 é_Q" q"\ p)
& \renonsie ¢ - <2 . i
Towi @ Dess . 7S
Dissorves Oxygen - ?? C%
pH &7 . X $) . ¢ 7 :
98 HOURS Temperaure(C) \ M-/ Lot (s %
Consucawty(s) SICK 303
& wrmotie (@] o
Towl @ Dess (2] 2 '5‘0
TOTAL MORTALITY C o)

REMEMSER TO TAKE MEASUREMENTS IF 100°% KILL IN 1 MOUR TAXE TEST SOLUTION SUBSAMPLES AT t MOUR OR 1S - 18 NOURS AND 98 MOURS
o6 vene P (pabp) & pczxﬂ (Oﬂ "o

TEST ORGAMISM CONDITIONS .
Trout Bewn Numoer: CHIG7¢ - A4 1S ‘g Morwsy of Cultwre 7 Deys Prov o Te- .= 1/. Provians Coy Lam Fesging Time: \15252

-

Conrol Wegnt (g} / Lengm (mm):

: 1 2 3 . | 5 [] 7 8 * 10
0207 17 049% 33D-7X 35 -:’fr‘sf[o-mfs:zm—_o-y,;g 963

s Saw: \ (2 Meon Wesgnt: - -h \

Mean Fork Langm: - D - CAnen Wesght Min/dax: B . .7

Forx Langt Min/Max: 7 - 8 men Lossng Denarry: 2-28 o

TEST CONDITIONS

Total Pressrason Tima: smn SO Towt Soluson Volume (L): \ h _
oo AT O Tom Soneon Osem (19Cm:10L: 20Cm:16L: 38em:I0L): 29¢0
ow i o PN Tommt N 5 10

A tor P >3 OO 2tOQ /. o Sivw=g'L> TemRephcaton or QA/OC)H: @

P & Tem Aam: 8.5 of 1 mumnn

pH Agmustrrgnt: mm;

R S
INITIAL PARAMETERS (prier io touting)

{O1ss0tved Oxygen (ppm): Pryacs SOW Uson Recesr
pre: . Clanty:
Temoenmre (C): ! Colour:
Conductwty (uS/em): Preciprse:
/" Cdour: !
{Ag). pH [it appucabie]): / /

{Adpsstrant Dewmils):

Commentw Deviations: CIVD sommme ¢ CAIRVER NGENEET W1



AQUATIC SCIENCES INC.
J8-HOUR PASS/FAIL RAINBOW TRQUT TEST EPS 1/AM/13)

Proect Number: L3887 Samyes Com/Time: 0YY/258/97 - O
Sampie Numoer: Ol =~ CA Samgee Tecn: . Clndlc
Tomt M : TO & TCZ Tes Iwnsten Oot/Time: ] 87/ (0O
Cusnsy & __2_\;8 Tastwmman: Y
TIME PARAMETER
Oimmeves Oxygen = [W e BRI P I
- 2 o2 79 274 4/’
0 HOURS Tempersase(C) 12 7 13-4 6
Consucswytu$) 2o\ O 23550 1745 '
Imemoairty @ 30 TervIe (10 exsosee) 2 [)
15 . 18 MOURS oM MTrY 7i1 /Y adE A
TC'.. 15 <1 | Oissones Oxygen ZA i <9
' - o ~ )<t pAHE ,,g;d é7
<o . 24HOURS  Terpemare(C) iSg o VA ”
T Consucrwiytus) YIS =3 1L S
# tremotee — [ y 'U\&w
Totel @ Oead y O .
oy — : —
pH 9.%-A
48 HOURS Temperanre(C) .u,é' IA’YV\
Consucrawtus) 7 233> .-_\,\C 6
# immosse | L :
Towl @ Desd | o
Dissoives Quygen I 7. &
pH i .~y .
72 HOURS Tompersure(C) ! T Ak [g'Qu
Congucaweytus) i LA8C - &)
& revomie ! L.
Toml @ Desd i C_i
Dissoreg Oxygen ! -
- ~ a1 Y B
96 HOURS Terrperansre(C) 19-S
Congucywity(uS) 43‘5 (&) ]507
@ \mmosse [ord
Towi & Oead
TOTAL MORTALITY ,yc %

REMEMBER TO TAKE MEASUREMENTS IF 100% IGLL IN 1 HOUR

TAKE TEST SOLUTION SUBSAMPLES AT 1 HOUR OR 13 - 16 MOURS AND 38 HOURS

Y

|

5

s v memi 101 ¢ Tt 1 ((CES nedalihy /l&,i PasS (@ pordnliie N

TEST ORGANISM CONDITIONS
Trout Becn Numser:  O4I4QTC -4 ﬁlﬁ “ Moruty of Cunwe 7 OeveProrwTemny: [ /. PrevewsOeysmFesamy Trw: | 6O O
(<IN SN

T\\J\Cmtumm(s_)luﬂ e -

) - 2. 3 & s 0 7 s [ T 10
.22 1 Fpdd =ScH, SN[ ~4 ST 3, 3 .37 S 1737 .5 Al 6y Q;:-.:!E =}
Samoie Se: QD Mesn Wesght (144 o N
Maen Forx Lengmh: 2 2~ .l M wem wegntMinAder: ~ 7 - N
Fork Langmh MinMax: - = - 5N wm Lossng Oenwey: ~ 2 gL

~
TEST CONDITIONS J‘t:“ Yx.‘(/‘ {5‘3‘2
Total Pressrason Time: smn ﬁjc Test Sohson Volume (L): /Co.Q
eng 170 Tewt Soluson Dot (18cm:10L: Zbcrn: 1L MemcL): ~
ol 9 LA Towt € < 10
Reeson tor Pre >0 L0 Pico/, Tewt Asphcason (lor QA/OC): you (no )
P, & Tem Ram: 8.5 */- 1 mLimeniL
oH Adustment _wes o,
INITIAL PARAMETERS (prier 10 losting) TC ~T 2
Disscuved Oxygen (opm): 46z ). 0| i1-0 Prymcal S® Uson Ascmet: /‘((U'."(_'/
ot dn 40 b e P i Clanty: Ll im
Temoerawure (C): Yot ¢ LT Colour: AFPE N o bt/
Conaucuwity (uS/em): =3 2o\ T Precxmm: <= = ST AL
Mn '’ :!P"‘ .
{Ag;. ort [ apphcaDiel): — !
{Adpustnent Detaie):
CommeniwDevistiens: . L] . - [ ] . o W AEI NG T W
:2 RPN ?/I‘. ':‘ -~ (.‘ ‘}\f ""\'L‘,/\ r‘\..;"":'. L == (- fo Y } oD




AQUATIC SCIENCES INC.
F-HOUR PASSFAL AANBOW TROUT TEST £PS 1/M4/13)

oY (2}9(‘1740 Heol®)

Sarrpie Numaer: O ~ HY Sermgee Tach: C e~
Tom Numser: To% r TOY Tout bweasen Ouma/Time: 5 [ouazZ/l/ 1O
Custacty @ R Tostwuman: CAt J S =
TIME S ARAMETER
Coamveae Qxygen Q¢ - L 5 .‘-’[ W
) o 7. Sy /(A
0 HOURS T emparenre(C) S ST 1< & é
Conauckwiy(us) 23O =25 £ !7Lfé
Immogeiity © 30 e (10 exsees) () “‘
15.18 HOURS _ =n1 T . D 7 Sis-Nm —
Oiasnrvee Ouygon o, (- T, L
on T .27 z p)
HHOURS  TemsersasrecC) N 1S3 JLO°
Consucawty(uS) il Z S dp—
# mmonde 2 !
“otl @ Oess o )
Cisgosves Qurygen H .o a.qa -
o .3 7.24 .\*‘_\')
48 HOURS Temmarsare(C) o CaE N 6
Consucwmytus) T a3 32X AN
& rvowe i C
Tows @ Oees = (]
Oissarves Oxygen -T%P C -G
oo i IV 5 T ”
72 HOURS TeraarsnreC) ig. Y ICA) /@G Y d
Corsucsweytus) 2 38 ) S35 9._
@ \vomis o3l (@)
Towml & Deas
o e e LA e
o 225 i 23 Wi p
98 HOURS Tempersare(C) ‘ ~ - 11-3
Consucawty(us) j‘svc; 2340 (509
& remosie [ (&)
Tota @ Oead (< (0}
TOTAL MORTALITY zs &
AEMEMBER TO TAKE MEASUREMENTS (F 100 KILL IN 1 HOUR TAKE TEST SOLUTION SUSSAMPLES AT 1 HOUR OR 1S - 16 HOURS AND S5 HOURS
RESULTS

98 Hour Resuits:

TiIC2 . Vass (L mornddbg Y F 124 Yass (0% Vhofi-z;_{c-&-(rl
i

TEST ORGANISM CONDITIONS N *
Trout Baxn Numoer: O \4L2C-A B F G of Cutture 7 Dayw Pnar © Tesang: i ‘ . Provisus Ooy Last Festing Time: 6‘2‘}
~ATR R,
- "Caomwo-gmw(ml:
Q— 3 L 2 3 ry s 0 T s 0 Yo

CZC 7 22 dd A3C. 7% A0 F 3k~ TC A 2oIC 5y S G277 3 [odky
s Sze: 18] voon wapre N d or 0 14
Mean Forx Length: 2, v/ 4.0 mm Weignt MinMax: /). L - e
Fork Langmn MinMax: .- S AN mem Loasing Oenmey: C- gL
TEST CONDITIONS \o — t5: 34\ =\ K'

b <
Towm! Pressrseon Time: san \S3c Test SONuDON Volume A): \(JL—E

ond 7o Tost Sohsson Deow (1em:10L: oL MemaoL): X9 o
owl N Towl € G 10
A for Pra > 0 S ICEAY-N2N Tem Repuceason (tor QAVQC): yus /fo)
P & Tam A Raw: 6.5 «/~ 1 mUmenA
oH Adustrnent: ves ¥\
INITIAL PARAMETERS (prior to louting) 7" ~ { TD~*
Dissotved Oxygen (ppm): G "‘ o Prymes SBW Uson Asomet: “'ﬂ'“ Z.L
ph: [ Se] = 5 Cianty: Sl
Termoerature (C): M., = b, - Colour: 31280 <3y gt aany
Concucumty (uS/em): 2. - 2= Precoee BT LN
Qdour: A
(Ad]. pH (1t appucaniel): .
(Adscrent Detaus): /
[S -

Commemwiswatiens: -~ . - L. _-—n

....




AQUATIC SCIENCES INC.
FS-MHOUR PASS/FAL AANBOW TROUT TEST (EPS 1MM/13)

Promct Numeer:
Sempie Nureer:
Teost Numaer:
Cumosy @:

TINE

[ a38 7

o5 + Ch

T Qg = T'Cé

2312

DARAMETER

0 HOURS

Irrureotsiity /@ 30 e (10 exsmane)

15 - 18 HOURS

e —
Dissmves Ouygen
pet

0Y/28)

s 7//70- CC
[

S . C e
Gt/ 2/ /13U G
L

Termasrsase(C)

Congucawiy(uS)

o

T05- 15

nee

—rclc — 28 HOURS

Oisunevee Oxygen

]

48 HOURS

72 HOURS

Tot @ Deas

Oissorvad Ouygen

Temperasre(C)

A R

Congucswty(uS)

& IreTosie

i

‘,5—3\

Towl @ Dead

"

TOTAL MORTALITY

i\’

REMEMBER TO TAKE MEASUREMENTS IF 100% KILL IN 1 HOUR

TAKE TEST SOLUTION SUBGAMPLES AT 1 HOUR OR 13 - 16 HOURS AND S8 HOURS

—

[oe nene et 10 % Yrecid LICETE vrgdedny ) [ Flc. Pass (0% marsrad vy )
. 18 14 ‘
TEST ONGANISM CONDITIC

Trout Betch Nurmder:

2 -
AV/‘U‘7‘7C I‘Z = Mormaty of Cultuwre 7 Deys Pror © Tesang: {/ Proweus Coy Las Fesang Tens: _/ & € C

Controt Wesgnt () /

Ll ot H

TEST CONDITIONS

Totw Pressrsson Tirme:

>%

ona ;700

wel S Sy

|Resson for P

T o7 el

P 4 Tem A
oM Adustrnent:

Aewm:

85 o/ t mirmniL

Tew Soluton Volume (L):

Tew Soiveen Oepth (18- 10L: Zom: 8L MSom:200L):

72N

Towl Number Expeese/Cancantresen: 10

Tewt Rephcason (lor QA/QC):

—=

pH:
Temoenature (C).
C y (uSicm):

{(Adstrrent Catis):

INITIAL PARAMETERS (prier (o loating) -

Dissoivea Oxygen (ppm):

(Ady. o (11 sopucasie]):

Y T™Ne
1Y SRRV
8z ac -
AN S
T LO0 | me{)
-
L VA
/ .

Pryscas Sum Uon A IR .“I

Clanty: L

Cotour: (L sy
Preciormam: A, S

Quour: Mo 2D

wum& \‘/\" ;-G":U ‘h'e\&j t?“”‘\k’{f\!c . (GC\

D mhete. ¢ WSIBAND NEERCIET S




AQUATIC SCIENCES INC.
F6-HOUR PASSFAL AANSOW TROUT TEST (EPS vAM/TY)

Commenta/Devistions:

Sampie Nurreer: Q7 +038 Sompee Tecn: - Clorl
Test Numper. To?+ T8 Tosm ninssen Oom/Tiv: Al 8y a1l 118
Cummay #: 2 Technmen: A% R

TIME

= //l
0 HOURS T emaeraaine(C) Rk \ - c
Consucewty(uS) 237 & FRYX) I7Jb
Immmoteiy @ 30 mrw/e (10 emesss) > .
1S- 18 HOURS  omt !Th_; . U3/ A S
2:0000ven Oxygen “o X
o .91 T.19 10
24 HOURS Tempersane(C) N4 ) =8 \bu A’
Conductwiy(uS) 7 :%U ~3 ] ()‘
# immonse < ~
Towi & Dead e 3
Diasonves Oxygen Ic-C “q . <
pet =7 LN 2.4S
48 HOURS Tempersture(C) [ TS \f\{“o’\ ;
Congucrnty(usS) 2330 2 550 AN
# inossie [® 7~ \u(?/
Tow & Deas - o)
Dissoress Oxygen 0./ _2' (=4
oM -4 2 7.2 ¢ 1
72 HOURS TorvparnsseC) 1. ] IS8, 4 <|E é)
Congucrwtytus) 23550 23 Y0 | 7
& rmonde &) (@]
Tows @ Deas ‘z ‘*-
Dissorveds Oxygen -7 N d (-
pH 7-95 7- Y /7 %-
98 HOURS Termosranre(C) f&-\ 7 49- X
ConmucTtytus) 2350 3o 1 ,
& ivwnoseie o [erd ,5—' 3
Tot @ Desd Q for)
TOTAL MORTALITY [&] | (]
REMEMBER TO TAKE MEASUREMENTS IF 100% KILL IN 1 HOUR nnnsrmmsn‘nmoau-mmmum N
AESULTS -
96 Hour Remutts: ICQ' \’C‘&S"\ ( °°1x Vﬂg/‘("cd. f\J !’ . - '4& >C (L7 M{J(JFEL(_L‘}!A
TEST ORGANISM CONOITIONS
Trout Baxcn Numoer: o\)'uvfﬂk 5 aswmmmvomm.r_. !/- Prowows Dey Last Fending Time: IQO
Control M-gmlgzlun@mm:

1 2 3 . s ] 7 ] » 10
LS 24 g 2000 IS o A b SISy 2Dy 2R C-S%y SF 139 3JJ0 9% 3
Sarncée Size: 1in Meenwegr ). S B wO-te
Mean ForkLengm: ] vl 1o X mm Wogmsiotex: (3. 6~ - (M. ] 9
Fork Length Min/Max: 20 Ly mm amng Oenmy:___ N, S PR
TEST CONDITIONS \\\l"- DC""V\ J&g)g .

Towl Presersvon Time: smn '(30 Tent Saluson Volume (.): ,‘ Aé_
oo _|DGC Towt Sohmon Oesth (10crm:10L: 2erm-16L: I6crm:J0L): ____gi{»o\___
on ‘?;(-' sV . Towl N
R for Pre > 30 DY ENTTYRTL VL . Tem Aaplcason (lor GAOC): g@
Pre & Tem 1 Rate: [ K] >i- 3 mrenn
pH Adwstment: uﬁ)
INIﬂALPM_ET—ErRS(“hMD .- i To
Dissotves Qxygen (ppm): 1 ' n. 2 Prymca: Swe Upon A Lol
pH: T Iy ] Clenty: CON
Temowrature (C): I A1 Calour: QLETA 2Ty
Conducawty (uS/cm): EACTITY &Y Precewm: TN
) Qdour: NeS
{Ad). ot (i appucabiel): s
(Adpssorent Detais):
€ woms -
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AQUATIC SCIENCES INC.
96-HOUR PASSHF AR AANBOW TROUT TEST (EPS 1/AMNY)

N (T38> N Ll 13/77{ zZ
Sampis Number: P 3 - Sevme Tech: . e
Test Nurmaer: o~V ecols N ) Tom Wwnewan Dot/ Tims: OS ot S/ \TOO
Cummay #: BENN = : A/ =
PARAMETER -7 -
TIME PARAMETER TECH/TRE AEVEW
Ospmves Quypen C.?
pr -
0 HOURS Torrpuranure(C) | 7 é C}uﬂ
Consucawty(uS)
1rmevotelity @ 30 rvnume (10 expoens)
15 . 18 HOURS on NN LSS | Gy
Cissyves Qxygen
prt 0
24 HOURS Temourmure(C) ' bOJ ﬁ’
Consucwwiy(uS)
o T
Towi @ ODead
Dismseves Oxygen ,
prt
«8 HOURS TemparstsreiC) i 2 h
& irvvomie
Totsl # Dead
Dissoaves Oxygen
o A
72 HOURS Termpurstse(C) l@ %
Conducawty(uS) “ IV‘
@ levrmotve
Totel # Desd
Oissotvea Oxygen
- 7| %
98 HOURS Temperanre(C) ) 5" 5
Consucsnty(uS) /
& tvrvomie Y- |
Total @ Dead 15 \ 1
TOTAL MORTALITY

REMEMBER YO TAKE MEASUREMENTS IF 100% KILL IN 1 HOUR

TAKE TEST SOLUTION SUSSAMPLES AT 1 MOUR OR 13 - 16 MOURS AND 28 HOURS

s/ vo

o Agwsonent:

RESULTS i T - < ! - P - c; p
e rowrem: CONML (. Ve s \’32).-. narkr N [ b | . DaS\LC": hﬂc/‘*v-/‘-f\;f A\
-
[TEST ORGANISM CONDITIONS - cdd
Trout Batch Numoer: OV\:Q7C‘4|&IEI(~ sn?ngogng70mma:#" Lz Oey Lot Fenging Time: \ILQ_Q_
o=
Con Wegnt g ):
= ’uuun mz 3 1 4 ! S s 1 F A | s ___ ] ) 10
O-511 3945, 320-3 R 11011 0 54 390 TIZI P43 3D 96/ 3RS 34 |O-2A2
Sampie Size: JO Mean Weght -~ > -
Mean Fork Langw: D e X-Cmm WegrnMaMer O 27 - T 6H/9
Fork Langth Min/Max: ] - 35  mm Losdmeg Denaty: o- 3 g
TEST CONDITIONS
Total Presscanon Time: ant at-We) Test Sonrson Volume I): \ G/
ona L 70 Tos Solsson Desth (18cm:10L: 2berm:16L: Scm:20L): 2L
om T e Towl N 3 " 10
Aeason for Pre >3 DO 2V D, Le Saeeqled e Aspucason flor QMGC): ves (ro /
P & Tem Aam: 6.5 +/- 1 miimnnl

INITIAL PARAMETERS (prier to toming)

D:ssotved Oxygen (ppem): L
pH: Ji
Temoerawre (C): /

Canductwty (uS/cm):

{Ag;. o [ sophcatiel):
(Adpstment Deteie):

Snywcal Staw Upon

Srecinmn:

Commemu/Covistions:

D e € WSS ARt Wy
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AQUATIC SCIENCES WC.
SB-HOUR PASSF AL ANNSOW TROUT TEST EPS 1AM

0y /24/37//70:0C

Promct Numper: 1387 Semase DatarTova:
Samote My D7 — { (=) -
Tem Numper: TO1 <Tio
Cusmay @ _2\ \3.
TIME PARAMETER
Dissorvas Qarpgen
pH
0 HOURS Tempureame(C)
CangucywiytuS) 22
irmemotsisty @ 30 renule (10 caseess) [4
15 - 18 HOURS ot & 5‘:-.-& -\.':% NS 2T v 4_._:,
. 2 Dissoress Quygen il iN. O o4
- S-ternn o S 2.5 1 NEXY 57
', ~24 HOURS Temsersare(C) - _’ <. 2 A
Conguctwiyws} e Yalo) 2300 \—Ip-a(’
# immossis — ) b Q(‘,
Towmi @ Deas = 1)
Dissorves Oxygen <29 .
or 7 S ‘\‘\\(\f\l\
48 HOURS Tommersase(C) (Lo B N‘%
Consucawiys) 231 (b\"- 6
@ \revomie T A
Towl @ Ousd I (>
Cissotves Oxygen - =]
it f - - /r‘\J
72HOURS  Temsersase(C) 3.4 1SY L
Congucswiytus) Z33C ‘%’“
® irmevomssie )
Towl # Dead = l]
Disacived Cuygen - L
o Al Co g‘%
98 HOURS Temppraame(C) 5\% —
ConaucewrytuS) (@]
o immoteie L (o] ['S 'é
Towl # Desd \/ o
TOTAL MORTALITY [ )

REMEMBSER TO TAKE MEASUREMENTS IF 100% KiLL IN 1 HOUR

TAKE nsrnoumqnmun MOUR OR 13 - 16 HOURS AND 88 NOURS

RESULTS
96 Hour Rewuits:

&)Lﬂm (e m../h:\:’ﬁf\F\//’ ne

1ESS L OY maz-«-alh#\

T -

TEST ORGANISM CONDITIONS
Trout Batch Number: QV/UQ”L_ ﬁé % Moty of Culsre 7 Daye Pror © T // Prowous Dey Last Feading Tims: /(;JO
<
Contot Wawght (g) / %g« trmem):

n : —_ 4 ) 5 [ ? s [] 1 10 |
O 59/ 35 P 2u3e 304 ‘eﬁ ) S SSTO-71 3710-32.29D-726: 32 1239 + 2L _10-372 licd 9
Sarmpie Size: 1) Mesn Wegnt -9 o -O-\

Maan Fork Langm: /- - 5 mm Weig MinAdex: (-2 "7 - O- 7z ’
Fork Length Min/Max & Y men Lossng Deneny: © - Ny
TEST CONDITIONS
Towl Presarason Time: o /‘\’7;(_) Test Soluson Volume (L): /é /e
s /2010 Test Sokston Desth (1810 e 16L: Abem-L): R
e 9¢ i Towl [ 10
Reason for P >3 )T U Tew Agpucason (for QAMC): __yesifo)
P & Tem Ram: U.Sokiw
pH Adwstment: ves 140
ke
INITIAL PARAMETERS (priar to toaing) ;1 R
'
Dissoived Oxygen (pom): ic.Y iy 2- Pryacs Sew Uson A r Lo o
pH i D~ 1 6. S Clarwy: oA o
Termosramre (C). lbﬁ L 14 Calowr: S v NN T4RY
Conductwity (uSKw): Adher LDV Precvas: VRS
' Qeour: A
(Ad). oM (it appocabiel): — !
(Adpstrent Datile).
CommentasDenatieons ; ., . C. L \ D astume L WSIRAR EENCIERT WO
@ bl Yo C’.. Ry ty LAV S TG @a ’




AGUATIC SCIENCES INC.
98-HOUR PASSF AL RANBOW TROUT TEST EPS 1/MM/13)

R — 7+ (= S Toc: S { 7> S——
Test Numoar: TiL -~ TLC Tes butionen OonvTime: oS</ny /a2 1200
Cusmay @: @2\\2_ Techmman: ya¥4 /L;)x
TIME PARAMETER +00 100 TECH/TIME REVEW
Diemmves Cuygen W1 ;2 S- ! C
prt 7 J.<. ? ‘I;
0 HOURS Temparsase(C) { ™~ —~ L} :’;-
Conducywty(u$) 23 E o RITC \902’
irerntelity & 30 mauee (10 esmsens) 7’2 j’z S
S - 16 HOURS ot b B Sl - BT Q%<3 o 2] 1.
Digapeved Cuygen 4. X [ToNI%]
oM 7. 32 AT
24 HOURS Ternparture(C} 1. 5 1S 2. (Q}Ob [-)
Congucywty(uS) 7 AT 5 50
# immone S~ (] 3
Tows @ Osse —~ )
Dissoreat Quygen — C.C 5% K= .
pH 49 3 %] N‘\'\I\
48 HOURS Termperanre(C) iU 2 Ii_-t} NV
Consucrwiytus) ZisC 22 RS 47
& wrmotde [l s ’
Totsl ® Desd @) £~
Dissorved Cuygen G i 5 . ! _
pH -7 . ' T D .
72 MOURS Termparsase©) § i ‘S
Conucrytus) 7230 Z ras “e
@ irnotele ) !
Towl & Oead b
Dissoived Oxygen of - L
pH 7-3Y ('17 {b:,
968 HOURS Termparensre(C) \ M-
ConaucwtytuS) 5_ <50 35 (5
& irmmosie [
Towl @ Desd ~
TOTAL MORTALITY fa
REMEMBER TO TAKE MEASUREMENTS IF 1008 KILL IN 1 HOUR TAKE TEST SOLUTION SUBRAMPLES AT 1 nanoau-umno-:cuu
RESULTS T 1 ; ' i S N < . i y
lumn-uu.};”\ - VG <SS {C‘Z NG T o’fg} // "4-- lj’!.S() ( Co V"/\"I(LZAI'/‘.J \ ]
. / s
e ——————— ,—g
TEST ORGANISM CONDITIONS R
Tt Baxn Numoer A Y/ Y9 T7C  £6 % Monpity of Citure 7 Days Pror © Tesang: // Provieus Oy Last Fessing Tiws: 445()
Control Wesght (g) / Length (mmi: =~
1 2 3 . s ° 7 _ [ 2 10
2.1 22 JO4 SRR3Rl S<IONY AICSKr oF 1085 29[ 0. #e s 2005 qI0-7F %
Sarmpie Size: (18] Moo Wespht: U - Ot
Mean Fork Lengm: 2.2, ot L ) mm Weight MinAdes: - -C. &\
Fork Lengm Min/Mex: 2 - A mm Loasng Oenasy: 1. S( (1Y
TEST CONDITIONS
Total Pressravon Time: L 30 Temt Solusen Volume (): /(9 zé’
one 700 Test Sohseon Denth (Y8EM:10L: 2Berm: 161 IBCM-20L): I S
ww éd 7 r Tows Na Exm C 10
A for Pre > 30 SO N TR T — Tewt Aepliceson (tor QA/QC): 5
Pre & Tem A Ram: 8.5 «/- 1 mmaL
pH Adustnent: vas MO\
INITIAL PARAMETERS (prier to losting) 11 EE
Dissotved Cxygen (ppm): [T (] Pryecel Sam Uoon A 1-/‘n-(‘l
pH: § e 4 =)y “t Clanty: e
Temperature (C): (MG e Colowr: NI IDYN)
Conauctwity (uSicm): 24 p 2O Precewe: P L 4
' Qoour: NN
(Ad;. ptt [1f appicabiel): o

(Adustrvent Detis):

Commenta Devietions:




AQUATIC SCIENCES INC.
FS-HOUR PASS/FAR RANBOW TROUT TEST EPS 1/MAM/13)

L3287

DY/ 23/5 7/ 0 CC

Promet Number: Sermpes Oona/Time:
Sampie Number: 3> v 4 Semusn Tach: =L len
Test Numper: TS ~ Ty Tess rwassen Oonv/Tirus: Ch .! 00
Cusmay @: 2\ R Techreman: 1_1( { |~
TIME PARAMETER
Oiamarven Oxygan
o
0 HOURS Tervasraase(C)
CongucrwtytuS)
Irmooity & 30 e (10 sxsoess)
15 . 18 HOURS )
TH3. 5o 'e inys  Dimned Goygen
pM
= ' —24 HOURS Termserstura(C)
Consucawiy(u$)
# trevooeie
Tow @ Dass
Dissorvad Qxygen
ot
48 HOURS Termosrature(C)
Congucywiywus)
# nmotmie
Tomi @ Desd i 7~
Dismotved Quygen [} /1 D.- C
on i 2 </ g
72 HOURS TermmareameC) ! o 2 ‘g [ 4
Conducrw_ius) 23 ¥U -
& Imenoteie /) J
Tom # Desa 1 fz
Oissorved Cxygen ! Q-7
ot ' 296 Cof @,
98 HOURS Ternperamre(C) i | C hs
& tremotie 4 g / XD
Toml @ Deea [ [
TOTAL MORTAUTY KT CJ
REMEMBER TO TAKE MEASUREMENTS IF 100% KILL tN 1 HOUR TAKE TEST SOLUTION SUBSAMPLES AT 1 MOUR OR 1S - 16 MOURS AND 88 NOURS
RESULTS — - ; i B — -
e 12 PRSI0 et N i1 Paes (O, onadalih

:rf‘m\

-

TEST ORGANISM CONDITIONS P ..

Trout Bexch Number: (S_UIU47(: ;@ % Morststy of Cutuse 7 Deys Prior © Tesang: //r Svennus Ooy Las Feuting Time: /600
TN

Controt Wesgnt (q) / Length rvm):

2 2 3 L) - [] 7 [] 9 10 ‘
RSN I R TN N N (AR ARYAVE Z IARE EE N oK L TR = (55 X
|samose size: e Meon waigne . 4 & + 010
Mean Fork Length: T2 = vt ol AN mem Wenght MinAMax: (™ . S - -\ g
Forx Langmh MinMax S o N mm Losswng Denety: Q. 5S¢ gt

—— — PCa— N
TEST CONDITIONS  7)(  La3%¥ \ fS)S -
Towl Preasrason Tirme: st _/< 2}0 Test Soluton Volume (L): /KJQ
wa __ /)L Tes Solueon Desen (18CA:10L: ZBCrc16L: ISCmER): T
va  TFO 3o Tow < 10
Reason for > 30 12 Yool X3S - Test Repicason (tor QA/QC): o)
P, " & Temt A RAaw: 9.5 +/- 1 mimn.
pr Admstment ves /.m0
INITIAL PARAMETERS (prier o touting) .~ | & R
Dissotved Cxygen (ppm): thep yvio o Phymcal St Upon -y i
oH: v God Clanty: oo et
Temoerature (C}. Ny e Colour Q2 eys ity
Conaycowty (uSiem): REEIH V33, Preciostam: PR
Caour: v~ S
(Ag. ot {if sppucaDie]): —_
(Adusmrent Detsns):
Commantss Devietions : % -y L = N D ewsmns. & LIIBIVETMEACI ! WO
Z Ay R ek e lbhessoe L 0




AQUATIC SCIENCES INC.
S6-HOUR PASS/FAL AANBOW TROUT TEST (EPS 1013

Y \\,(U

(Ad|. prs lif apphcabie]):

—— [ G387 Samen o
Sarmpee Nurnser: })S” <+ 1L Sarpes Tach:
Test Numbier: TS e T U6 Tost iwgssen Oem/Time:
Cysmay @ LA\ S Techmman:
Bty tggupp ST
Tis
TIME OARAMETER 100
Ciasorvee Oxygen 2 {3/ .
oM SV 2. <5
0 HOURS TermereameiC) /G .
Consucrwiy(u$) -~ &~ 1) A2 7
Imemotesty @ 10 MnuEs (10 ezeewes) -\ -
*S - 18 mOURS o !l <o
Dissorees Qygen . ?i
prt "l 5
24 HOURS Tempsmane(C) K> L]
Congucawiy(uS) 2 zl' ;u 3 &
& irenoteie (@]
Tow & Dees )
Crosves Ouygen oA <
p 2. 5+
48 HOURS Temparanre(C) .
Conguctwiy(us) 2= =T | Al 47
# imomie [ /) wy.
Towi @ Deas [ ~
Oissonee Cxygen | LY ju,u
o AT =7 < 2
72 HOURS Termsaranse(C) jNd. 1./ '<) .
Consuctwiy(u$) Z5Y0 X5y O\~
& irvvamie yo) ) J
Totws & Desd ~ -
Dissoras Oxygen - fm of - 4 .
o 7 27 T cef R
96 HOURS Terrsumane(C) 1. (N-2 )
Congucrwiy(u$) A9 < 7 C ,‘5'22
# immoose o <
Tow # Oead S [’
TOTAL MORTALITY [
REMEMBER TO TAKE MEASUAEMENTS IF 100% KILL IN 1 HOUR TAKE TEST SOLUTION SUBSAMPLES AT 1 muu-umm.“_
= e — - =
g [ RN O‘?: W bt cfu\// o . +aASS /CU: vy e~ U N
/ .
ST OMGANISM CONDITIONS . roPx3 -
rout Barch Number: {-NIU‘?’)'\'_ ~ G % Morasty ot Cutsse 7 Cays Prior 1 Tesang: //' Prevave Doy Last Fending Tims: ,LQ___w
/Y
Controt t / () Lt
1 2 3 . S s 7 - s . 10
DXG A [ I o ~pr 24 OSSN0 30 53 Ak S0 Ry X Il ESTETE X 5 N XAV
Sample Se: !Q Mean Weight C.‘s‘c! o1 9
Mean Fork Langtn: S - SN mem Woight MinMax: (\ -~ . O-‘f%o;
Fork Lengm Min/Mex: =% - X mm Lossing Denety: 0. %y [, .
[TEST CONDITIONS
,
Total Preaerason Tims: man L‘S 1(.’ Tewt Soneon Volume LL): /é }'
oa I, Test Sok/son Depwn (18cm: 0L Zbormc 1L Jbemc0L): _ S
ow /0 3D Tow E Y
A for Pre > 30 N NS G T L Test Repucanon (tor QA/QC): yos yho\
P & Tent A » Aaw: 8.5 +/- 1 miJmnfl
pH AdugTnent ves 770)
[(NITIAL PARAMETERS (prier s toeting) -/ C . il
Dissoivea Oxygen (ppm): r'.“l ‘ 7@'—‘ Snymcal Sum Uoon A \vriy 7}
or b TR Clanty: s~
Temoerature (C). A RS Colour: e L Dam o,y
Canaucowry (US/em): YT L, Precpmm: SR
Qdour: R

(Acusunent Details):

CommentasDeviatiens:

O stemn. & wWOENNVD NISEDW WO




Aquatic Sciences inc.

Ms. Carolyn Hunt Acference #: LESET-33-04
inco Ltd. Recealivad: 0807
Copper Ciff, Ontario Total Number of Pages: 34
L2J 3G2

Toxicity Testing Results

Report Date: 05/12/97

Sampie information
Sample # Sampile Description Date Collectad
L9387-33-64 Experimental Treasments for CCWWTP 05/05/97

Sampie identification #201 - 232

Approved by:
Gill Shriner, Laboratory Supervisor

C\}/ﬂ \}G % 1 /42 |

Inquiries may be made to Gill Shriner.
DbMMMmmwwmwmuwdnmmmmmmm.

ACCREDITED B8Y THE STANCARDS COUNCIL OF CANADA (8CC), 1N CO-OPERATION WITH THE CANAINAN ASSOCIATION FOR ENVIRONMENTAL
mnmmmm'roallmmmmmumnmmummwmnm APPROVED BY THE SCC.

45 Hannover Dr., St. Catharines. Ontario. Canada L2W 1A3 Phone (905) 641-0941 Fax (905) 641-1825



AQUATIC SCIENCES IIC.

48 HOUR STATIC DAPHNIA MAGHA SINGLE CONCENTRATION TEST

EPS 1/AMN4

Project Number: LSS7 Sampie Nurmber: 33-64

Client inco Lo Test Number: 033 - D84

Copper Clift, Ontano Sampie Date/Time: 0S/08A7//-:- hrs
Sampie NamenC: Exporimentsl Troatiaents for COCWWTP Sampie Tectwecan: S Clark
Sampie identifisation 9281 - 222 Test Osta/Time: 05/08M7// 1350 - 16:36 hrs

Sample Locabon: CCWWTP Techrescaan: J Farquhersar/C Hures

Chasn of Custody ¢: 2118

Sample Method: Grad

RESULTS

43 HOUR RESULT: 33:207: Fall (100% mermilty) 41:200: FAR (100% mertality) 40: 217: FAL (1005 meraaiity) :225: FAL (100% mertaitty)
34:202: PASS @% merwiity) 42: 210: PASS O% mertailty) $0: 218: PASS 0% mertality) 55: 228: PASS @% merady)
35:203: PASS @% sartallty) 43: 211: PASS 0% mertallty) $1: 210  PASS 8% merviity) 09:277: PASS @b ssraiy)
38:204: PASS @R martallly) 44:212: PASS @% meraallly) $2:220: PASS Ph mermailly) @0:238: PASS 0% merull)
37:208: FAL (100% mertality) 46:213: FAL (100% mertmiity) S$S3:221: FAL (1005 mertaity) ©61:220: FAL (10FS mertailly)
35:208: PASS ©% mertaiity) 48: 214: PASS 0% mernaiity) :222: PASS (0% mertality) 62: 230: PASS @R mertality)
39:207: PASS ©% meraiily) 47:218: PASS @% mertaiity) 58:223: PASS 0% meraitty) €3: 231: PASS O% mertallty)
40:208: PASS @% meartality) 48: 216: PASS O mertality) $8: 224: PASS (T% sertaiity) 64: 232: PASS O% meraallly)

QUALITY ASSURANCE INFORMATION

REFERENCE TEST CONDITIONS

Test Orgarsam: Oaptwee megna Phompencd: 16 hours gt/ hours dark

Brood Culture: O40197 + 00797 Diluson Water: Oschionnated Tep

Test Type: Smtc Orgarean Ags: <24 haurs

Test Temperature: 20 +/-2C Stock Source: n house cultres

Test Volume: 1S0mL Time of Frst Brood: 8 days

Loading Densnty: 15 mLeonate Average Brood Sze: 24 necrates

Cantral Water Haraness: 138 mg/L Ephippm Frequency: 0

REFERENCE TOXICANT DATA

Chermecal Ussd: Sadium Chionode Histanc Mean LCSO: 8147 mg/L

Date of Test Mey SB7 waming Lmits: 4908-7388 Mgt

48-hour LCSO: 5857 mg/l.

95% Configence intarvai: SO00-8400 Mg/L

TEST PROTOCOL

Bialogcal Test Methad: Reference Method for Determuing Acute Lathality of Efuents 10 Daphwee megne.
Environment Canada. July 1980

COMMENTS

The referencs taocant results show thet 188t reproducibiity and Crpanism SenEPvity are within acceptable limes.
All data '3 scrutrxzed for errors dasty dunng 1he 18st. at test leTENEton and dunng the repart Techncal and Final Rewew sages.
mmmmubmmmg-w&y“ CoNBNUOUSy MEINTINed.




AGUATIC SCIEWCES MC.

«8-+OUR STATIC SINGLE CONCENTRATION OAFMIGA MAGNA TEST EPS 1/AMN1e)

: Nurater: @?_ :-:--"our-
;:nac--;wv'= g NS ':"'-"
. QO
™ PARAMETER CONTRGL-A coNROLS raumrn  aAwC
— THCNTE &
Disenves Qarygan Cf - ’
o 315 10.29 1252 UA
0 HOURS Tempenasec) ta- 2 9.8 3‘
Contucreroytus) 29 2400
(rrencsiity @ 30 remAvs (10 axpeend) o o O (@) 4 Q
o Qb | 196 | Yo+ 1G-01110.2% | 9.97 hy 32
24 HOURS TempersasetC) ‘_ZO O a'
Diseotves Cuygen L.L g 3.7 S0 ) $.2 1255
oM 7.5 | 7.%% 7.7 q-4y .74 9.47 | 40
48 HOURS Tompersase (C) @o 20.6 ZO-Q 2C.| AO-O 2_0 ! 'Z/
Consucswry 303 30 304 2400 X1 0- 240 QJ
# Dead (10 cxmouns) C O O ”/” IQ (0
TOTAL MORTAUTIES 0 0) Q 1/ 0 10
MEAN % MORTAUTY O/ [ 00 /.
REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS
RESULTS ]
s HOUR Remar A0 - F Al (100 /e rmenteis ‘:‘)
TEST CONDITIONS
Brood Cuthure: pYn 291 'O
Time © E Pre Time:
=== = e
Totat Nurwber Exg /C X0 nesnaiss [ ] y
Control Water Hergnees: _T[q__—ﬂu-n-:-— 0 _ ~
mmwm_‘-Tm fﬁL oM Asiuammane ~
Harnsnees Adhmmant: >
Tom Setution Vehans: (_T0 L)/ 190 mL
Leasing Denasy: CEY Y seimeense
INITIAL PARAMETERS (prier to toating)
Diescives Oxygen: g <
trweel H: ﬁ Ad]- pit (1 appuantie): -
Temperanse: . A
Conducawty: 2 S+
Irwtal Heronoes: Adl|. Harenaes (it epshcable): P
Prymess Swm Uson Co W Adswwer Douse:
Clanty: U{urw

|Aganonal Qoservabons:

“3!':.\
HEE N

Luugh’ W qur face

CEPROLATINGAPERAMETNCHENT. WD




" AGUATIC SCEMEES pec.

w’r‘mmmnwmmm 1R14)

\A23 T _Seme - 7

hY
e LI 2T T3 SO {I_S_Z/OS/G‘I//M?.DO
Yout bamubier: P ETIE Tam Wnitagon Oste/Tims: AXILX] S
Cundommeye: 2l Techmema: Pr_LL
) —cD W
e PARAMETER SBARGLA- COSEOLA- TGS 084 1008 S e
Oiwsotensd Grygen 9-0 e |
o s 2 .25 5522 O
oHOURS  TernpesensetC) 9-7 [Q(e O-
Conuctvrus) 24< C 2SO
oty @ 30 rmirmstws (10 epwane) o o < = () O
- T34 [ 10y [ 959 [ &07 [ 509 1e12 |0
24 HOURS TerrpereaseC) ZO‘D ¥
- o T o T olo To To
oo 1.25 118 1. |1.67 | 767 7.7/ x
8 HOURS Temperaasrs (C) 2c.1 2C .| | 2o. 2c.2 . i 28 1 lj[o
@ iremoniie o o © o Q Q {250
# Deas (10 exposss) Q Q gQ (o] o O %—k
TOTAL MORTALITIES o O 9/ _ 0 o [o)]
MEAN % MORTALITY Qo7 O

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

RESULTS

18-HOUR Reswr 202 - Pm (oﬁmﬂuﬁ)

263 - 70*0-—;

Addrbonal Cbesrve bons:

TEST CONDITIONS
Braoa Curmee: 489029 7 ,
Time 10 First Broog: X Presssssen Tims: -!_l%—_
Average Brood Sixe: s i ARSRSINS s 13
Towm Number Exposed/Concenteton: IXI0 Aesnahe and
o e e - Ry S B CXrhvaTs Trrre
Effuant Subaampied from 250 pasl 1or Tesang: _( i ne Pruassaten Rete: B - Sl iminA.
et Aeplicason flor QAK): -] P Adpommmanc (i me
Tem Salvtian Veluas: /_t90 sl
Lasting Oenaey: /| 13 l/esnes
INITIAL PARAMETERS (priar o tosting) 34 2<
Oisactves Oxygen: 5 = >
Incaal pi: - Ad]. phe 01 applicahin): —
Temparssuss: 20- - Adjueivam Oomsta:
initial Mareness: Ad). Mardness (f apRlCENIS): =
e Tl
Clanty: 1 (4
Colour: [
Precoues: _‘Iﬂéﬁr_._ﬂﬂ_

CommentaDevatons: 13,2!{1 {')fS

C wio Vi a
SGMe da.{)hnw\, dvg bhiag Hares n 235023

AT

ARG

AN




" AGUATIC STIBSSES mc.

43-HQUR STATIC SINGLE CONCENTRATION DAPMIMA MAGNA TEST &S 1/ARINS)

Promet Mumgar: | 638 77 Sampte Com/Timy: IDCO
S Ny 2, |~ :l’dz _
;.'nuc..-,o: ﬁ% Tashmician: [ 23
SNSRE ©: 3 - CONTROL
TRME PARAMETER R - - RG-S~ -CONTAT oA 08 V3 PERMMETERS amec
TRCRa -
b | A 'SF
Olssatwes Quygan
- 23] g "? 135S M
0 HOURS ] lcl’, 1G- o
ety @ 30 (10 emmouss) Q g C O (@) )
- 1.23 7.2 | T0) g4 §19 €.20 .7
o
MHAMS Tewpemase) 22 -0 ().,
& immatie (o] O O O O O
Disssivas Cupgen R 2.5 2.s <. TF 16 M
" LS 1@ | aq |<poa | 20% |y L | X
whoms  Temwsen @ 200 |2¢, |2c.w | 2021202 1203 |37°
Consucawey 245C 12470 24 | 22 | 202 =2
PR ol J ! = o < {
© Dund (10 expwund) Q C (®) P o o ‘L{O
TOTAL MORTAUTES Q Q () o c_ o &
MEAN % MORTALITY [7 O %
REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS
RESULTS ( / \
20+ - Peraa o/ anen L.,._,ﬁ.
SO e 2/ _(}»meh-'éfa')
[TEST CONDITIONS
Broog Cutare; Q\-‘ﬁﬁ(f_,
Time 1© Frst Brood: Sove Pressrasen Tiwe. o 10
|Avernge Braoy Sixe: 14 ~osnewe o :ggp
[Tows Nurwer Exposse/Concansason: X0 AeBRetS - > [y
Control Wewmr Harsress: 1 Aessen for Prasasston: ﬁm—.
Etfiuent Subsarpied from 251 pa for Tesang: Prosargten Rets:
[Test Repicason (tor QA/OC): "o ) pH AdpsmvanT
D Horoness ASjeant
Tom Seivven Vehawe:
Lessing Oenevwy:
[INMAL PARAMETERS (prier » toating)
Inseadl it A | Agl|. pi (W spphoaiie): -
Tormpamase: v .Y Adpssvant Oowis
Canducywty: ivAt1* 1))
Insal Margnes: 108 9 Ad|. Herenoes Gf eppiicatie) -
Phymcal Suw Uson Aecmer ﬁm_——nwu
Clanty: 80
Calour: :ﬁg!lﬁw
Addi00na! ODearve bons:
CEPADASIINEAFTERAETNENDIT W




AQUATIC SCENEES INC.

48-HOUR STATIC SINGLE CONCENTRATION OAMGA MAGNA TEST (EPS 1404/14)

o< /a2 /1060

Project Numser: LGS T~ Semps Oate/Time: o805
Sampte Mumper: S Senmen Toen: <
Test Nurnber: 3T 7 D=% Tes mitation OutarTims: »
Chain ot C yo: 241l S Techraman:
- . SAMPLE © RITLCS woa 3 -';.ao(, oc -
TCHY [ ]
Dismarvss Qrygon 9. 2.0
- 10.37 5.5 ) (Yoo h‘\
G HOURS TervpersaseiC) 'CI% ‘cl_7 O‘ (/
Comtecteary 2350 2420
Imemosiity @ 30 mumene {10 exmasn) Q (&) O O O 0
- (0.29 01> [170-0% S&I 365 | £/ e
24 HOURS Terpenare(C) 20C.0 9’\
@ vevoiie {O 'O 1O Q O Q
Dismorves Quygen 2.7 I S R <= 3.5 .l 7.4
on MHe.czl1 92 (958 1943 %44 |32 hm
wnams  Tewwmem 20\ 1200 {7c.o 1202 1202 202 | .49 Dy
Consucswy 2aaol24/¢c | 241 |2us> | 2990 | 2470
# it - i _ Qo o o (3P
# Daad (10 anpuent) ‘D ‘Qﬁ 10 @) 4Q7 [} q*
TOTAL MORTAUITIES {1 O ') 10 o - (&)
MEAN % MORTALITY Relel C=C/,.

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

SULTS

oo Z0S - Fall (/co/fm-'ﬂ/'wéﬂé\ l_zoe. - Paoso (o/ pmenrFr i, -é)

f)’;;af

v\t{ 1\

ol

(a‘“ 1{

?. S !gfii( 'g"l“’l'

ST CONDITIONS
Brood Cutase: oMN29 7
Time © Firet Brood: < deys Pra Time:
|Avernge Broog Size: 16 _nesname
[ Total Ne & > 1X10 nesnome
Conwol Weter Harunses: ‘ "J Aesenn for Pressrasan:
EfMusnt Subsampied om 250 pad for Temang: Prassrssen Rem:
Tes: Replicswon (for GA/OC): (h; pH Adjusrvant
Hordnges Adjsnant
Test Salution Vehams:
Loasng Oenaey-
[INTMAL PARAMETERS (préer to touting) 39 2%
Inttial git: 102 K Adj. pH (1 applicanie): mom—
Terrpamture: B Q-1 Adpssrnart Oetaste:
Innia) Merenaes: ¥] ';L’ Ads{. Horgness (it applcable) Neoe
Phy Suw Uson A Adpssrnant Dotieiec
Clanty: []
Colour: Neltg ns (U7 LY
Precmees: AU PaX ]
Qdour: \JOS v P
Addinonal Obeervasons:
CommentaDewasons: () "S hr\ 27 <Stvon SIE A (2 T Y

Ch iovth A ok ves Ll




ACQUATIC SCIENCES INC.
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o Tz | 7.8 1705 |77.00 | 7.0 | 7-CS X
WHOURS Temperease () (200 1202 j2c.4 l2c.7 |205 20.= 115:2C
Consucyvity  2HC | 2u7L 2430 24 |2 : | 24 70
JR— o =) <) o o e _1isu7
# Dead (0 cxpouss) O =) S g ot Q‘ %\.
TOTAL MORTALTIES O O O o C p |
MEAN % MORTALITY O/ . y A

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

RESULTS . . ) . .
223 - Pass (a/nnm-r‘t—e-% J.zq—/om (7/0nm1‘1f..4§')
43-HOUR Resutt:
TEST CONDITIONS
Brood Culare: OQQﬁ‘l R
Tirme © First Grons: N__deve Presarasen Time: -t /
Average Brood Size: [ _nesnems -t J
Towl Number Expossd/Concanvasan: 3X10 nennews ] L e
Control Weter Herdnees: kY Roasnn tor Prsssaten: ——
EfSuent Subsarpied Wrom 351 paid for Tesang: ,::g Preassugen Rats:
Test Replicsson (for QA/QC): YR pi Adjsmant
Morgnens AdheStant
Ton Sehvan Vohsne:
Loamng Canaey:
INITIAL PARAMETERS (prier t tseting) 5% Sk
Dissoives Quygen: 1< _S—(ﬂ__
nival pit: - * ). Adi|. pit (# opplicabie): —
Temparasse: . Adpyssvent Ostasis:
i P p—
Initel Merenem: _e_?.ll__"‘“"-“"“""" —
Phrymcal S Uson A Ifgu- Adps Oemia:
Clanty: < -
Colour: VU RLE N
Precpram: ne
Addrbons! ObDESNasONs:

, .o« oo
Commenta/Devasons: _!.. ? AV S' ‘;‘Lm','? [ {‘0 ; Q l’\? W . d M CEPRDMIINGANEEIINT
louk Syraiin asalkiL C-J.msf PO S 50 -



AQUATIC SCIENCES NC.

<8-HOUR STATIC SINGLE COMCENTRATION DASOMA MAGNA TEST (EPS 1/4/14)

Promect Number: L9357 Sermae Con/Time: © </a7/4?
Seme e ST, T o 3 =
out tusemer: D= nigaten Oute/Time:
;ﬂdmt _&l;( Techwman: ;).M
SAMPLE D - = @
™ PARAMETER ~CONTROL-A CNTAR.-8 CORELC TR "er— T L] aves
——— m — .. )
Otessvas Qzygen 9.1 g.-0
oHOURS TernpaseaseiC) 19. X 1G O! 9\
Cantucavioytu$) 295 220
Imeroiiity @ 30 rminune (10 expamns) O O L Q O 0
i g-rs | 14 8-\ |10-22 | 10-2/ | 10.17T
20 O J>>
2¢ HOURS Tervperense(C)
& rvwwatile 2] Q @) 1D 1O 1O 9\
Disastves Orygen S S 7 s <.9 <9 39 'A’”\
- 3.22 |22 1T22 lipos |2.97 |19.9] d
WHOMS  Temperaws €) 20.8 |12¢.2 |2cy lzc.4 20.4 | 2c. 3 \5‘-7'5
Consucewty Yol 3c2 3z 2«00 | 29410 | Z941(C
# swmotie (0] o o - — — t{\g
@ Desd (10 exmosss) o) O O (O C9Q QO Cb"‘
TOTAL MONTALITIES Q Q O (O QO 1 Q
MEAN % MORTALITY Q/ . Lt 00 /.
REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 MRS
RESULTS -
oromomae  FRS Fall €780 ) v cnrrat. “3)
[TEST CONDINONS (22%) 1
Brood Cultre: QupO9 7 457 only
rirme % First Brood: “%: Pressrasen Tive: -n ‘hni
Averege Brood Siae: ] e ) o L\ L2S
Tow E 3X10 nesnesme [
Convol Wewnr Merdnoex: ] Resann lor Pressmasn: m‘*
Eftusnt Subsarmpiad rom 250 ped for Tesang: yoo Prassrasen Aom: 2B - SmlmirA.
Temt Repiicasion (for QA/QC): YO8 (7B y o Adpsmmant: /
N Hardnose Aghmavanc
Tos Sottan Vetane: KT8
Lagsting Denay: 1 19 el ineanaw
[fNMAL PARAMETERS (prier to tecsing)
:dl-laﬂ: ] gDAD Mg-mﬂa:-l:n: —_—
Inited Hereneoss: %77 Ad|. Herdnass @t spphcania): S
Phymcal St Upon Recmet 1-C1ai () A Osemia:
Clanty: cloc
Colour: Sefoyrless
Preciprmte: ne
Odour: ARE]
Aaaioonal Obesrvasons:
ove s SN VIV SRS

Commenta/Devasons:
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mncsce_m.g

-HOUR STATIC SINGLE CONCENTRATION DASYEIRA SABINA TEST EPS 190416}

7
T= S R =
c;::;r.—.o: 2.5 Techmman: %@
SAMRLE O 55- A6 SY -7
™E PARAMETER Cameva Caemerc v e e rarws  asec
TROWVIRS A_
g S
Oissstvest Qrygan
- 9-19 %1‘7 (Se°
o Haums Tempassasn(C) 4. 9 20-2 G)V M
Contucerscs) 2470 2390
reevoummmemens O | O 1D O 9 CA
» .64 1€5Y 1% wo [77% J7.75 [ WK o
24 MOURS Tamparsase ) 2R -o 15_
2 e Q o 0 o Lo [ O
Olessived Geygen 4 X. ¢ L.« 24 | X.G X ¢ Nm\
o1 27 | g.22 |24 | 742 1.%5 [ 7.406 ,@_{
WHOURS  Tempersare O 20. |®2c.5| 20 | 2. 20 .4 | 2¢.9 | |5.’§ﬁ'
Conucswey 245¢ | 247c | 2470 | z490 | 2 | 248D
# ieveronsie < (&) O (@) [>) 124
£ Gass (33 cepnsgms ( o O o o | o 5%
TOTAL MORTALTIES t c _Q o o O q'
MEAN % MORTALITY 37 Q7

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

{newurs

E«mﬂn—n ’QJG_FW(3ZMWM"%) /-7-’7‘PM-:> (a/«mMM\%)

’m'reom
Brood Cutture: ANE1577
Time © Firet Grood: Pressrmten Tims: -t 1
lAversge Broos Stae: ASERAMS ond y4
trwumw: 3IX10 neaname wa [/
Control Water Herdness: ) Ressen for Pressrstian: L4 a7\
mmwmnﬂhﬁ-‘: Eu Prossuton Rets: B - Gl sminA.
Tent Replicason (tor QA/QC): yosgmg pH Adhssnane
Hordnass Adpsssuene
i Tout Sehvtion Vehowe: K TN
Loasing Oenewy: 1S mieanem

L
:INITIAL PARAMETERS (prier to wating) AV, 5?
; Diasarvad Cupgen: ; b [ Xd —_

Inisal pit: .1 > Adl|- pr 0t appticande):

Terrpemure: . Adjvervant Demtiac

Conductwity: wgo 3 ——
I Inriied Merdness: Ad]. Hareness 61 eppicanty): S—

Phymcal Smw Upon Recmst T Adjssrvan Domsis:
| Clanty: Ll
| Colgur: Mﬁ)

Procapringe:
' Cdour: \ o<
;w@-—m
CommentwDewavons: PRSP OAP AT W




AGUATIC SCIENCES INC.

48-HOUR STATIC SINGLE CONCENTRATION DAPYSA MAGNA TEST EFS 1AMNe

Project Numiver: LG =5 7 Sampis Date/Time: 65—/05_/27//?
Serrpie Nusber: [+ Sampte Touh: .
Tent Mumber: [+) Test sutatien Oem/Tims: (@]
Cuinctcumeye: 2/ C Techwisten:
ToaE PARAMETER © Mub‘b -m— caex-c 10A Co mo - !1.6 P
.. i [ _J
s o 5.‘; 91 30 "
o LA g5
0 HOURS TervporsaseC) ‘@ - 27 I qﬁl 9" C
commecret 2250 9%
ienciey @ 30 rmmans (10 supoun) Ol o Q 0 0 0
o 693 | o-83l(-v6 |5 8-16 | 5-20|cy
MHOUMS  Teversawe(C) 20 -9 1646
© ivevatnte Q o O (<) o
Diessives Quygen R.Y% L. 4 £.5 - S 4 u_- Mw\
o LS 189 a3 [ i | .12 , QJS
AHOURS  Tempersase () | 20.71 -J1 20.7120.0 120.5 20:-4 |5’6
Coneucewey 2460 | 2470 1 2470 | o2 | 303 20=
# Dead (10 eunmasy) o \ o ~ r~ Q"
TOTAL MORTALITES o i ®) o (&
MEAN % MORTALITY 3 /. o
REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS
& HOUR Ra§ ~ Faosl 3/ s /
e ( 327 .‘—‘mcblc_p
[TEST CONDITIONS CONTYOL ¥
{Brocd Cutue: 0 17
SR R =—£
Toml Ne (= 3XY0 nesnsme ﬂ__L”___
Control Wemw Herwness: D T L Aeasen tor Prasmseton: ———
Efusm Subsaresies from 251 seil for Teming: (] Presssusen Aem: 2B - Shmh v
Tost Raphcation (lor QA/OC): % pH Adpsatuane: -
Hasdnses Adjpsstmmit:
Tom Selunan Vehens: [ T°%
Laaging Osnany: 98 el/nasnas
INTAL PARAMETERS (priar to testing)
Inital pi: X Adj. pit 00 spplioahin:
Termpasatare: 2 Agjustusnt Dsniis
Congucwwny:
Initel Mererees: Ag{. Mordnaes ¢ appiianble): ——
Physical S Upon R ‘Gl Adpsstmnre Oomiis:
ac:::: -“%Lsg n{uhm
Preceran: AR
|Agaisonel Chearesene

CONTRZOL H ;\a,o_ OVIY9T7 nronodto, \ . WL g o Gw
(£ #00 - | ducsl daphwmat, Linmdla® & bRy

@&hﬁ?i.iw;:f LY, tasroll of \acdase -C

e

g clue Oust




Sermpte Cama/Tima: 1)‘3;/ n /5 7// 7

Sagpis Tech: .
Test (nstion Dote/Tivm: L ¥
Testwnman: : %
b6~ o)
CanTR e - WA L e ParpaEvS e
TEa L .
w . N,
: 57 -
g
25 . £3 I
L 202 9 M
PRNTRY 2y20
o C 0 Q O
g% 110.2% 1279 Jg.21 {3 P
-0
10 Ke; e O o)
T FAm T FAam 2 S L |lxg 2m
9.7a lices |RUus | 8451 835 >/
Z0.= |z2c2 200 |20, 20.5 | 15:52
24ic |290Cc|245C | 247012470
— T o 1796 T o T
20mt (10 et __ 9, (o 1o [ © 2 o G~
TOTAL MORTAUTIES \C { O (O < [) [°)
MEAN % MORTALITY e [ o/.

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

RESULTS oo - .
ITEST CONDITIONS
Time 1 Firn Brooe: Praswesen Tive:
age Brood Size: ¢ _nesneme
[Towms N: E < 1X10 AsSRetbe
EMusnt Subearvpiad from 51 pail for Teseny: g‘m, Prsveten A
e ‘ l - ”’%L :u-un-z
Tout Sohvtion Vehsmn:
Loading Cansty:
INITIAL PARASMETERS (prier to toaling) [¥] ﬁ 1
Diesotwss Oxygen: £.1 1
Indtiad pit: ) X Adj. pi4 ¢ appinmbing: —_—
Termpersase: > ZG Adpssynsr Oomiie:
Congucewey: i
Naspoiuilil M—ﬁ‘ A, Haranaes O apwcanie) —
Phyescal Saw Upon Recmet %L Adjustvent Oouiis:
Clany: [d ¥
Cotour: RIS N
OCuour: __Jyén
[Addinonal Obesrvasons:

CYPRDLEINEAP AR NI WY




AQUATIC SCIENCES INC.

45-HOUR STATIC SINGLE CONCENTRATION DAMSA MAGHA TEST £PS 1/0N1e)

N— LY>5 7
Sarpie Nurmber: : (>3
Teat Numaer: DE DS . Y &

Cwinof Cusey & 2 [/

Sampte Osn/Tone:

Samgte Tomn:

TME PARAMETER CENMESA  _COMMELS  CONTRGRC BE s oac
— L.
- T-2§ 1-1Y /600 M
o HoUmS Terpanne(c) 20-4 20- 1 0~ -
Comtucrwartet) 24910 2420
Irrmotitity @ 30 rrmas (10 empeant) Q Q 9, C_) Q o
o g:05 1798 |2-72417c2 | 99 |27 |co
24 HOUmS Terpamesnd) W0 -0
@ wyrotde O (@) O | (=) D 5—3
Diasauns rygen s L. Xl g3 RS . ”Mr\
- [ 2SS 1 7.9 | 762 | p-$9 1494 | .01 ® %
48 HOURS Terpemase ) 2c. 1 20.5 2C -4 20.2 {22.7 | 2.7 \b
Canducowy | 2940 2470 | 240 | 244 0O 2‘4_82__ 2HSF T
© e (@) (@) (@) O A o IS¥V
# Dumt (10 eumewne) O o - { o = 9‘
TOTAL MORTALITES © ) o { o o
MEAN % MORTALITY 0/ 37.

REMEMBER TO COLLECT DAPHNIDS AND TEST SOLUTIONS AT 48 HRS

RESULTS

eroon rege 23! Pooo ( 6 1. mn‘z—ﬂ-la)

/,23_1_ Paaoc ( 3 /”"V’"‘L‘?)
(PZM' ob. Le

[TEST CONDITIONS

py1da7

1 _dow Presamsen Time:

2. nesname

IX10 Resname
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Tes Safvton Yehwng:
Lassing Denaey:

/

A

4

—tN

— O

(wh /

(200 Bl / 180 mi

YR N 1S wiasnan

INTIAL PARAMETERS (prier o Wating) & [ 6Y.
Oionotvnd Quygan: 8'1 = Sd
Initel pi: %;E §.r§ Adi]. pH OF apptinabie): —_—
Temparasse: N Aspouvam Demtie:
Cangucswy:
inisel MHarenees: / 110K Ag]. Hardness f epphcanie): -
- Phymcal $1te Upsn Asompt IV Astiussvant Dot
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Colgur: Dol ce
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AQUATIC SCIENCES INC.

98 HOUR STATIC RAINBOW TROUT SINGLE CONCENTRATION TEST

EPS 1/RMNS
Project Number: L9387 Sampie Number: 33-48
Client: inco Lad Test Number: T17 -T2

Copper Clift, Ortaric Sampie Dete/Time: 05/08/87//-.- s
Sampie NameviD: Experimental Treatments for CCWWTP Sampie Technician: S Clerk

Sempie identificstion #201 - 218 Test Date: OS7/87/[18:4S iws
Sampie Location: CCWWTP Technician: C Huras/J) Farquharson
Chain of Custody #: 2118
Sampie Method: Grab
RESULTS
96 HOUR RESULTS: 33: 201:  FAIL (100% maertaiity) 41: 200: FAIL (100% mertality)

34: 202  PASS (10% mertality)
36:203: PASS (0% mortaiity)
38:208: PASS (0% marteiity)
37:208: FAIL (100% martality)
26:208: PASS (0% martailty)
39:207: PASS (U% maertmity)
40:208: PASS (0% mortality)

422 210: PASS % mertallly)
43: 211: PASS (O% mertallty)
44: 212: PASS 0% mertaiity)
45: 213  FAIL (100% mertaiity)
48: 214: PASS 0% mertaiity)
47:218:  PASS O% markailly)
48: 216: PASS (U% mertally)

QUALITY ASSURANCE INFORMATION

REFERENCE TEST CONDITIONS

Test Organism: Rainbow Trout Test Asration Rate: 6.8 +/- 1 mi/min/L

Trout Batch Number: 041897A Photoperiod: 16 houwss light/8 hours dark
Test Type: Static Diytion Water: Dechiorinated Tep

Test Temperature: 1$+/-1C Organism Age: Fingertings

Test Voluma: 18 Litres Stock Soures: Rainbow Springs Hatchery
Test Solution Depth: 27 em Mean Weight: 0.52 +/-0.12¢g
REFERENCE TOXICANT DATA

Chemical Used: Sodium Chioride Historic Mean LCSO: 16248 mgn.

Date of Test: May 697 Wamning Limits: 12252 - 20230 mgL
96-hour LCS0: 15683 mg/L

95% Confidence interval: 14826 - 16611 mg/L

TEST PROTOCOL

Biological Test Method: Reference Method for Determining Acute Lethality of Effiuents 10 Rainbow Trout.

Environment Canada. July 1900

COMMENTS

All data is scrutinized for errors daily during the test. at test termination and during the report Technical and Final Review stages.
Instruments used 10 MONItor parameters are calibrated daily and cortinuously mairntained.
All tests were preaerated for 50 minutas at the requast of Sandford Clark of Laurentian University.

Sl

~ Final Review



AQUATIC SCIENCES INC.
96-HOUR PASSF AL RANBOW TROUT TEST @S 1AM/13)

Sample Nurmb %3L Sarvpile Tech: -
Test Nurmber: T 171 Test initation Date/Tiona: S
Cuemy @ 21N Technician: 4
TIME PARAMETER - ;
Dissotess Quygen [ J) o) -
7 .< 1/ ID. Y ‘m
0 HOURS :—.m IR] 4G | q<
Cansuctwity(us) 297 AC I Te)
: 30 minwAne (10 Q
SIS HOURS oM {S-ibhn- L P | y{-Fw™
433-15-10 hr " =~ . é - C{.%oij 3,33 h
AHOUAD—  Tempersnse(C) \4- 5 109 ’
Conductvitytus) SOl 249w \6‘7
@ voevobite &2 —~—
Tows @ Desd JQL
Towmi # Desd s
Digunived Oxygen B
THONE  Tepueets) %5’ » 620 | Gas~
Canducswiy(uS) -
@ immobile 20 W
Tot @ Desd
Dissotved Oxygen
98 HOURS Terperatare(C) 1%-1 L\( C
Congucavin(usS) ACY \b'."\'
@ mobile 1
Tom & Dead ?% v
TOTAL MORTALITY 10

AEMEMBER TO TAKE MEASUREMENTS IF 100% KILL IN 1 HOUR TAKE TEST SOLUTION SUBSAMPLES AT 1 MOUR OR 13 - 18 NOURS AMD 8 MOURS

E:ti:f_m zot— Fa .l ( ,cof ,mmt‘a.é.l‘g)

r&’m@ EH\B?"A ~ Mormity of Cumwe 7 Deya Prir o Tesang:  _ | 247/,  Prevous Doy lam Fonting T /6 3 O

|Contot Weight (9) / Length (mm):
1 3 4 S [ ] 7 [] [] 10
0.53 /35 |0.e%:1 23(C.4Q/ 39-]0.73/ %01 C 31/ 320.81 1 46 |0.5%+ 351 0.¢8 + 371058/ M

Samoie Size: io Mean Weight 0.5 + 0.1

Mean Fork Length: i +/ moen Weight Min/Mex: 0.3 - »nBlag

Fork Length Min/Max: 22 - S Loasing Oenavy: 5.3‘) K. S

TEST CONDITIONS

Total Pressrawon Tirme: -t \ﬁlﬁ-/ Towt Soison Volume 0): \lo L
ond [ Teat Soluton Depth (18cmn-10L.: 2Bcm: 10L: 36cmcaoL): [
ow 3D Tom! N Enpoand/C jo

Reason for Py bon > 30 ¢ lalr i Test Asplicesion (Tor QAAQC): !'L‘@

Pr & Tem A Raw: 6.5 +/- 1 miiminL

oH Adjstment yes afo)

INITIAL PARAMETERS (prier to louting)

Dissotved Oxygen (ppem): \C -2 Pryscal Swe Uson Asces \ . &

pH: - Clanty: -
Ternperature (C): Coloyr: _.%_(&-\
Conducuwty (uSicm): “ D Precoren: MEeS

Qdour- )
(Adj. pH [if applicable]): —

(Admustrnant Detais):

Coemn

Cihv all ronr swimming sideways, wpside dewn, Sime (nmeinie .

@ ~3h, all towb disd N 33, Su b Swaled-

C20 min sumpre 11 towr Aark i cdewr, try 1 1 Kide A Garmers o0& Vi~
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AQUATIC SCIENCES INC.
S5-HOUR PASEF AL AABEOW TROUT TEST EPS 1ANM/1R

Projecs Numser: L4351 Saragee Desa/Tima: OS[DS/S ‘Z[ jiedp]0)
Sarpte e 2 Sammp Tecn:
Tom tursper: ‘1:31%“. T.Tq Tos sussten Oon/Tovs: /079;77/_1 Ny <
Cusmey & RIVS D u— CH
- 24 -mlo 2 9;— 20 g PARAMETER Qavac
. o5 =
o . Ty g’
HOURS TewpwmeeiC) 1. L‘_'i < "Oq «
0 Cangucswnyns) ﬁ%o mg qb
— TGy @ 0 weress (0 cxpnd)
1S - 18 HOURS .n” = = |§2 gx10 L)
4 Z- AR 'ﬁj C”
24 HOURS TerpamareiC) \- 1A - 2 &~

l

{
Yl
g
e
I
N\
8

48 MOURS TevparensetC)

SR

— 35
== ===
%E‘?‘f LN o J\

psp
il

98 HOURS Temsemsase(C) 145 1“4+ S
Consucywiy(yS) ] 2852 C 2320 . qM
# tewmonsie =) O -
Towl @ Dess i (o)
TOTAL MORTALITY ‘ -

REMEZMBER TO TAKE MEASUREMENTS IF 100% KILL IN 1 HOUR TAXE TEST SOLUTION SUBSAMPLES AT 1 MOUR OR 1§ - 16 MOURS AND 88 MOURS

P om0 2 - Pass (r0 frrrcrtatce) | 203 - Paoo (ax..mnﬁ,é.'@)

[TEST ORGANISE CONDITIONS .
[ Trout Satch Number: A\597 4 % Maruiey of Culase 7 Oays Pries w0 Toumng:  _)° Y /- Provane CoyLam Feusng s _V 63 O
Conwol [ B
1 2 3 y s [} 7 s ® 10
2,53 1 35" |owys3 3 |ewS 13Y |-.73/401(0-37/32 {0-85/1 %0 le 5F/ 32’ -6 132 o1 ie]|oLy/3D
s Size: [ a=d Mesn Wt 0.59 o« 0.43 4
Mean Fork Lengm: 5o . S5 mm weignasnatex: O .5 o.d/ 3
Fork Langth MinMax: 2R___- YO mm Loading O S . 3 2 s
TEST CONDITIONS
Tow Pressrsson Tims: - \ “ 5 Test Setuten Volume 0}: \u
ons | oY Teut Setuten Depth (180 10L: 2erm: 1L MermcER): =T TN
on 30 v ey Tous & c 10
R for Pre > 20 fal”% Teut Aspitasen (tor QA/QC): =‘- )
P & Tom A Agw: 83 o/ LviwnA,
oM Adpmment voe )
[INIMAL PARAMETERS (priev o tosting) - b %l 2
Dissotves Oxygen (ppm): ]‘2-‘2 \ Q~ 2 Pryncal State Uson Asospt [V Y ; “\d
on: - 4 S-S5 Clamy: gh—EZg clea
Temosramre (C): 4. [ Coleur: é“c
Conductwity (uSicm): > _ o Preceme: ;z 4_{1
Odour: ne2
(Ad]. pHt {if apolicabiel): oo h.ﬁs

(Adusrrent Dewmte):

Commemtw Oeviatierns: OMND etunn: ( LMBNBNESNEID D1

~ncte #2033 ( 34v) canwed w.ta oo '%""‘3 l.ne,rt,q,}



Promct Mameer: i 92377 Sampie Qo Tiows: 19 00
Samgia Mumser: Db A Sampis Town:
Tow 1290 Test wuston OewyTums:
Cusmay #: _2is Tecomimian: [
Dicssrvas Coygen T T
- "T (r': Ao '%Eo Q<
© HOURS TawpenaseC) & /Y.
Cantucwuoyius) 2S5 (0 ugi
30 swisnmn (10 » .
15 - IEHOURS  pH T %2, 57 051
Dissasvag Ouygen = d -
- =7 Ly BL&_Q C” A
24 HOURS TenpamteeC) (“A-\ -\
Consucsviynss) 2 a3 o Yo N
# ense ) 2. \‘7}\
Towmt @ Ousd I g
Oiamstvad Cupgan T - =
- e & 7 |
48 Houns Tawpmuare(C) LA~ \A-
Contuntuivpies) 282 0O S 02 \bb}
& umaaile &) ]
Toms @ Ouss
Olssstvad Quygen -y -1
[ ] 2. <At /
72 HOURS TampwenselC) . A ‘ ;ﬂ fk
Conductwtytus) 2032 y—
© vermtile
Tomt @ Dusd [9) [@]
o T A RN
98 HOURS Tempamare(C) ! I
ContucrenyiuS) EYe) =5 .6\
© wnvamis 2 Q WK
Toml @ Dead o o749
TOTAL MORTALITY 2. 2

AEMEMBER TO TAKE MEASUREMENTS IF 100% OLL I 1 MOUR

TAKE TEST SOLUTION SUBSARMPLES AT 1 HOURN OR 18 - 16 NOURS AND 88 MOURS

....,‘:.... 204 ~Paea(6/ mar'l'ﬁ.&'\‘g)
[TEST ORGANSM CONDITIONS
[Trout Batch Numser: OANED T7 4« ey et Cunsn 7 Doye Prier o Tomang: \- L7 /. provews Doy Last Fenting Tves: JdE3O
;__mwm
. ry s (e 7 [ s s 0
e s 33 IC. 3)‘“3! ;3 |0:50 35 1 0.55; 35 | 0% 31 1034, 37 |C.cn/ 37 |0ker 351 ——r—
Sampse Stre: a’ Mosn Weight 9.&3 o 0.12 9
|Mean For Langm: 3& z Weight MinMMax: 3¢ - p.Log
Fork Length MinMax Lassing Oenawy: 0.2 0
[TEST coNDImONS
Tom! Preasrason Time: -n \(gl c Tom Sohusen Vebame 6: 16
- a9 Test Sosten Degth (Mo 1R Bermct@L; Momanl): R Fe v~
L] 29 snim Tomt Numter Expasst/Consanyusan: 0
|Reason tor Pressretion > 30 mewes: 7 Goer Test Repticaton fer QVOC): FE
Pres & Tem Rew: 8.3 +/ 1 mijmnA
pH Adhssavent MIQ
[INITIAL PARAMETERS (prior W toeting) 02252 Sb
Dissoived Quygen (ppm): _LQ_Q Pryacal St Upon Asoset: N .'c/
pH: ) Clamy:
Temperawnre (C): - Cotour:
Conducewty (uSiem): Yo Procpass: €
Qeeur: AL
(AL B {if apoucabie}): -~ oro ke
(Adpssnent Detiule): %
D mEre. € WIS NI

nete = #04 (30) aaived wH lea‘.«-ha liner ba&




AQUATIC SCIENCES INC.
05-NOUR PASE/FALL RASIBOW TROUT TEST (EPS 1ARAI5

Ag(‘/c-quv /1ooo

Sampie Mumber: r 3% Samgte Took:
Tost Msrumar: '?3;! 1_51'22— Tom sitasion Dan/Tomn: o7/97// l(h\Ys
Cusmay o s Tosmmiman: cH
TIME PARAMETER EXl -’ﬂ 5 58‘:3':‘0 TECH/TRE [ 5 o
= ——
LSS .
0 HoURS :—-n A2, AY.5 ‘(D z s
Conpucaisypel) LS9 SO g deYe) ~
3D ruisustse (30 ) .
18 - 16 HOURS g - .
#?7.’5--“’ hr. o qlg.i) ’7-_"&1 "b.
2¢ HOURS TevpamareiC) V(e !: ,9 CM 4’7
Cangucouynss) 2duin K el Wl
gyl = o 1624
Tetms & Oensd A UMY
Oissnived Quygan . .
= e | s
8 HoURS TempueaneC) AM -
@ bwmabite D 'B‘ {
Tows # Dens
- 'J;TL } 2
72HOURS Termpwease(C) ) - Q
Conucsvytss) } Z%a ?4/ %’
& sl i
Towl @ Deas { (=)
Disssives Oxygen i ﬁ
- 2. '\”\m\
98 HOURS TempermaseC) 1.3 U\A
ContuctwaytuS) 2520 . 65
© umonile [@) \\0'
Jomi ¢ Oeas \/ Q
TOTAL MORTALITY " o

REMEMBER TO TAKE MEASUREMENTS IF 160% ILL IN T HOUR 'nnmfmmnn MOUR OR 1§ - 16 MOURS AND 8 MOURS

s rocteane 205 - Fad (ron fmatatitn) | 206 - Paves (61 morbaledy )
ORGANISE CONDITIONS N

st B Voo 0NU\l4174 % Moy of Cunse 7Csye PrarmTomng: _\ "M (- PevemOsymfeagte: _\GC3 O
Contol wes 7 :
—W 3 1 s ] i s ] %
oMo 1 35 l6.37/3) 046G 357]0.3%:35"]10.3¢435" lo 361 3/ |e.29:12) | 0bs7 37 logér 3o —r—

e Size: 1 Meanwge 0.8 40002y
Mean Fork Lengwh: 24 P weignsnates O 34 - 006 9
Fork Langth Min/Max: 3 7 - 37  mm loatingOoneey:_______ O . 259 A
[TEST cCONDITIONS
Tom! Pressrsson Tims: . ‘ §[ ﬁ-' Tom Salvtan Velums L): ‘__u

oy | A< Tomt Selusnn Depth (DR 10L; Fbec10L: JewmcidL): =X 7N
o 2O i~ Tow! Number Expouse/Consunuton: 10

Resson tor P >0 YO Teut Raplicesen (fer QA/QC): _w
P & Tom A Raw: 03 o/ 1 mLiminA

Adisenent yoo gh
[[NITMAL PARAMETERS (preer s swonng) K ; = 132‘/ . ERS
Dissnived Qxygen (ppwm): !Qg . Piyece Stm Uson Reompe . Iy N y
et VoW é-gs Clarny: T =y
Terroemture (C): [ S N - Cotour:
Consucry (wSicm: <7y — T Preceem: ﬁ e

Oenur: - ! an.

(Adj. ptt (it spotecablel): ~———
(Ad pwument Detmie):

SR e 50 i 937 -50rme ot ABrk (o Glsur, e SdewouR, Stresseol

37 ¢ thr al frewt swimmine evrah GRily
G LB s oIV M- atl diad A "§3'\' S awSciagpicd .



96-HOUR PASS/FAL RANBOW TRCUT TEST EPS 1/AMNS)

Promct : G357 Sampte Dot/ Tove: ﬁ‘ ?/_4’)//”)00
npia Nurwer: 24 . A3 Sompss Tecn: S.
b o T3 Tz Test wiisnen Oese/Tims: égi;;if:“ [oYS
Cusmey @: < Touhmiman: C
o~ . 39- "‘c‘7 zg -3¢ PARMETER QMGG
0 HOURS JU—_ } . & : . l(ﬁ
nemmord Xt Zeoo———1
Immatitity @ 30 Suramme (10 supuand) /7 —t
15- 16HOURS _ pw ﬁ' ?,2 (¥ NY 11 Q™ oS
- -y Sz (Y | A
26 HOURS Tempamasre(C) -2 X
ContuctiytsS) A SO 2520 \bZ b
:-un—- £ g
- ;!-'53 - "?‘ ) Y | <&
48 HOURS Tenpamare(C) \3~2 !""z
Tomi © Dasd 8 > )
- | . 7.33% ’(924
TZHOURS Terpenase(C) A A" #f :&
Cantucrertus) Z Q{
@ wwvanile
me il é
p 7‘.‘_5/ 7%% N’N\
96 HOURS TervpesasetC) ‘zgs_ic} ’j,b .30 \b 56 UA
:a-uo— T [o]
TOTAL MORT (%3 >
na:-ell:':nmunmmmim Yumtmu.‘_n:nmoau-ummnm
::::::-n-: 67— ['a»s (ot mn‘u.é:‘z) J 2685 - FPar> (o/mm#u%)

ot e o O3UNGG 7 A

% Marmssy of Cutasre 7 Deye Prior © Testing: \- [~ Provieus Doy Lost Fonting Tous: { S} o

(Adpsument Dewsis).

wm
1 2 3 r s ] | 7 s » )
640 133 10.372134 |o.v51 357 | osbs 35 ps2r3s” |0 36/ 71 .3y ]0:05 132 |OGU36 /
wie Size: “ Maan Weight TS e O:12

Mean Fork Langth: 3« ol Tr  wm woigmMinter: O.3 . J.0 G0 g
Fork Lang® MinAax: S5, . 27 mm LstgOemew: o -Z% gt
[TEST CONDITIONS
Towm! Presarason Tima: -n \(215' Tost Seksmen Vehame L): \(o L

ons JELAN Test Satusen Dspth (T0omcI0L: 2Boww-10L.: SBcrw-EiL):

e 20 i Toml Nunber Expeust/Consanuuion: o___
R for Pre >30 Tal™ Tost Raptivesen ffar QAVAC): =Y =
Pre & Tont A fow: 8.5 +/~ 1 Mt
pH Admsernent 42_@
A PR e e S, yR) 2 v
Dissoived Ouygen (pprm): 10. 10-0» Phymcel St Upon Assnpt ::‘2g-d ﬁ?_d\ .
p: - 2.1 Clarwy: = :
Tempemawse (C): \M-S 149-5 Colsur: —m
Conducuwty (uS/cmi: 230D ] 2510 Precwes: gei N E5

Catour: AL oY =]

(Adi. o (it spplcablel): o—

Commenta Oaviations




AGUATIC SCIENCES INC.
SS-MOUR PASS/FAR. AANNBOW TROUT TEST EPS 1AM
(93257
&/
7. 2S
2.//<

s/52/ 1280

ﬂ
- ¥ TN Ly A,

cAa

Sempee Oote/Tivm:
Sampee Tech:

Test sutatien Dow/Tows:
Teshwasian:

Promect
Sampie Nurwber:
Tost M
Custmoey #:

PARMMETER = QAOC
TEOVTIME _ _ AEVIEW

o= s

T L ls207

TIME PARAMETER 100
*U.-‘*‘ - -
T ' T = us
ConsucrwiptsS) LSO \9\

Irrmomiiey @ 30 AeEe (10 emseess) r2
CQ—M oM 15 -l NS - /D« 2 /=] O
- f /.5

Oiasasvas Cuygen

0. v

0 HOURS

A d -5 h

24 HOURS

pd
Tenpasstwre(C)
ConsucoutyisS)
# wentiis
Towt ® Oesst

74 ; 2}'

TF 5

—SoGy

<7

(634

/) 1y

Dismesus Cuygen
o

_17;'51 ) :

Qs
=
&,
o

Y

Tempestan(C)
Cantuctvwytel)
@ watile
Totd @ Doaed
Olenatensd Quygan
pit
TermpumaseiC)
Canscowiypel)
& mamile
Tows @ Dese
Oigsntvad Oxygen
pH
TempassasntC)
Contaceviytus)
# immateie
Towi © Oass
TOTAL MORTALITY

REMEMBER TO TAKE MEASUREMENTS IF 100% IULL # 1 HOUR

618
lgﬁﬁ

MW

<%

Ryn
-}

quﬁ,

i

M

TAKE TEST SOLUTION SUBSAMPLES AT 1 HOUR OR 18 - 16 MOURS AND 88 MOURS

RESTS 209~ Fal (oot mertnl &) |
TEST ORGANISM

Trout Berch Nurmser: _8"\\.8Q7A % Marnaty of Cutase 70eve Prior mTommng: | - M [ Proviews Doy Las Feating Toms: m
Control 7 :
‘ 1 z i . s ] 0 7 0 —r 1 o _ ]
D.43s 34 1c.gU /40 jC. 44 335 [ 0. TR ¥ 010572710406 No 2 | 0,25/ 42 10.20:3% 10,93/ 39
s Size: Mean Waight 0. or 0.0

Mean Fork Lengih: o - 2 wm Wnight MinAdex: . -

Fork Length Min/dex: 22 . 4O Losding Oenaey: .2 M

[TEST CONDITIONS

Towl Pressrason Time: - Y Tout Sonvsen Vehums 4): 6 C

o ] 6._li Temt Salvaan Oepth (T8O 10L; 2ormc L. Jom ).
ow 20 pa i Towm Nuvter Expessd/Conasnaeten: 18

R tor Pra >0 p)O— Test Repticesen (ler QA/QC): ,}._1&

P & Tom Rem: 8.5 /- | mi/menA

o Adiustreent vl

INITIAL PARAMETERS (prier % touting) 3\ IX

Dissotved Oxygen (pprm): e Pryecsl Sues Usen A ‘=§-I-LL—
oH: io. Canwy: LA Lene

Temperawre (C): \“'% Colwur: _—%M—
Conductwty (uS/cm): o2 Precipam: yeo!

Odeur: “
(Adl). pH {1 apphcabiel):
(Adpsswment Dewie):

Commemalevien= 2 30 pun sample #41  showing sigws 0f dishfSs = dEF T alour/smhmr'r,
WA Shamnth :ﬂ ot swimming errahicall, or inmmolnle c\(r-cady

Eliny f4¢ - : .
2 A~ . . | 3\ " cL.LMJ .~ ""' Ql-'\.A.;-_I/I’,I



AQUATIC SCIENCES INC.
SS-HOUR PASEFAL. RANBOW TROUT TEST @8 1/

Sarnpte Musber: gz ' SFs Sampte Tech: Clafrl
Tost M —2¢ . 727 Tout intistion Oom/Tims: ] o 9
NA-<10 -/ | PARAMETER ovae
TME PARAMETER 100 108 TECH/TME AW
w £7 r;# 70L @K
o HOURS Temparease(C) ‘(- - L l /y
Congucavopts$) -t zéﬁp o
m‘swnogt p i —
15 - 10 HOURS g %&g ’!;_\{S : &>
[o——y, ) - & q.-2
o 79X =~ 349 374
24 Houns TerpemasetC) M. Y 6
Caneuctnyts) ZS 2520 1 .,
# vvatde (o) QO \6)6
Tetsl & Dans 9 o
Diessrvas Quygen . ey -7 ¢
o ) 5-%7 7
8 HOURS Tenpamase(C) \“\-3= Sl @
Cantucsvityius) 23 (@] 2 & EZ l6$(
© wwabile =)
Toml @ Deas
Olasstwed Quygen i .‘FK‘ :qu S 4
o - - :
72 HOURS TempamaseiC) I¥.X < - “DL W
CansucevitytuS) 252> iéia_
® wmanie [o] QJ.
Tomt @ Osmst - e .
Oiesnivest Qrygen .1 2
M =.2 5 T.Z2C m
28 HOURS Tempasmase(C) 4. | & ’ M
ConducawivisS) 2820 252 C .]:o/
# werenite el ) \
Towd # Oans @) [
TOTAL MORTALITY &) [
REMEMBER TO TAKE MEASUREMENTS !F 100K KILL IN 1 HOUR TAKE TEST SOLUTION SUBSAMPLES AT 1 MOUR OR 18 - 16 HOURS AND 98 MOURS
coroneans /0 ~Fass Co '/umar(-.%) | Ru~(Pass (©7. morialt)
ST ORGANISM CONDITIONS -
T rout Betch Number- COALPAUT A = sarsiey of Cutsrs 7 Doye Priar  Tosting: | ‘S /. PwuousOoytomFesmeg e | § 3D
Convas Wes 7 :
1 2 3 - 3 [] 7 B 8 - N 10
oy 13 Jososdolonyi33 Jotgiqglos?i nlover FTlo 2l 35T 3G Y iglo 2y
S Stre: 7S Mean Weight B-ﬁ s o.(u
Maan Fork Langth: 3G o 3  wm eign MG O, - o,
Fork Langth Min/Mex 3Z - JdO ™ Lawding Denety: o.3 9 (.8
TEST CONDITIONS
Tow! Pressranon Time: -t LGt Tout Sohsion Veiums 0J: t o O
ang LS Tost Sohstion Depth (t8osw 101 SBoreL: Scm-A0L): Iib
o 2.0 i1 Towms N ExpasaasC Semen: [
R for Pre > 30 Y (A Tem Reptizasen (ler QA/OC). 41ﬁ
Pre & Tem A Raw: 6.5 +/- t_miimnA.
pH Adiussrent YD)
m ’&03 A3 Z’ﬁ .
Dismoivad Ouygen: (ppm): fé?? g Phyacsl S0t Uson Recesc L"E“'d LG =\
oH: & -4 - & Claney: < \2c - C v
Temperawre (C): - -t Calour: - ALoer
Conducawty (uS/em): FRYZE) 2:05 Proceem S£S h 73]
Osour: A D | [AVe)
{Ad|. pit (it appucabiet): S— .
(Adpasenent Detaus):
OIND ey § LSEINENSEREIER WO

Cammenma/Oeviatiens




AGUATIC SCIENCES INC.
S5-HOUR PASEAL AANBON TROUT TEST #PS 1AM/13)

— L93§7 N 0S/ps /e7/ 1000
Saregie lasutar: O Samow Toan: S.0ln
Tou M -~ 25 Test uatien Ossn/Tim /97,
Custagy - 211 Tashmmian: (274
TR TR A 1
[ 2 ', .
s'u. *AT5) 110 %
© HOURS Tempuaten(C) ('//D / QV
g‘ minuase (10 espesss) ‘
18 . 18 HOURS gg. % ;t [4]
:.-m | 3 ‘E;' ?.25 27 o4
24 HOURS TempusaseiC) - 14-4 6
Consuctaytss) 24O 307 / é 3 ©
# immotde o) = (®]
Tousl @ Dasst : y;)
- T T |&
<4 HOURS Tempasaase(C) - AR-D
Contucoviytss) ‘ E §§ [ 307 /6 52
@ oratie =
Toanl # Osad
Oimsatves Oxygen - .
. .0 .
72 HOURS :——uc: § . ? H,;(/’ wg
— A :‘59% o)
© mmbite
Toml @ Dans
o, ~y- §‘7 z‘.l ﬂ\\‘w\ O\A
98 HOURS Tervasrsase(C) . I, |
= e
& renainie Q \‘\
Towl # Owad 'g %
TOTAL MORTALITY [w)

REMEMBER TO TAKE MEASUREMENTS ¥ 1005 KGLL 1N T HOUR

TAKE TEST SOLUTION SUBBAMPLES AT 1 NOUR OR 1S - 16 HOURS AND 98 MOURS

s a2/ =

P oo (d(.mMA)

TEST ORGAMISA CONDITIONS
Trout Basch Nsrmar: OALEDT A4 sernsey of s 7 Days Prier w Tessng: (-1 [.  Provous oy Lam Fasaing Tim: |§5 o]
1 2 3 4‘_ [ [ ] 7 [} [ ] 10

oS/ S0 lce1/ 3,045 23 0% /3% el 5| Oddor 37 | 041 22 [0-T¢ 1 37 10.58 0.$3: 3[
Samoie Scze: 10 Moo Weight 0.8 o D1t g
Mean Fork Langth: N et D vem Waight Minfdex: . - _
Fork Lengmh Min/Adax: 2 ¢ - ) wm Londing Oenesty: 0.2 K S
TEST CONDITIONS
Tow Prasarsson Tima: f— (S~ Tos Satvnen Vishame ) ) ba

ong s\ Tout Setvasn Depth (T0em: 10U Sheww 1L Morm=I0L):

ow 20 /N Totl Murmtser Expuset/Consunseson: 10
[Reason tor > 30 G Tom Repticasan (lar QAQC): @
P & Tem A Aae: 0.5 «/- 1 mivnAL
BH Adiserment: e gha)
INITIAL PARAMETERS (prier to toating) - l‘fﬁ .
Dismntwed Cuygen (pm): \O. Pryecs Swe Usen A [ vof
pH: . Clarey: Clsc.
Temperawre (C): .1"\' Cateur: —¥‘_‘3.QL
Conducawty (uSécm): - 5 [ o) Precipras: ¥‘§

Oour: " )

(Ad). pH (if appcabis]): S
(Adpsurent Deumsis):

Commentw/ Ooviations

QD stwnn. LSS AGIEIES Bl



'
AGUATIC SCIENCES BeC.
S5-HOUR PASE/FAL RANBOW TROUT TEST @PS 1AMR

Prefact teurstiar: 257
Sarmpie Munber: : (&
Tost tusper: ﬂ? { 7 350
Cusoey o- prAa
TIME PARAMETER
OCimstung Cuygen
ot
0 HOURS TampauaaniC)
Cansucivityts$)
m"mﬂcgl
15- 18 HOURS g
e (S ly s
24 HOURS TavpuwauselC)
Consucavityiss)
© snmanite
Yoms & Ouss
Disssrent Ouygen
o
48 HOURS Tevpmears(C)
Conucaviytu$}
@ mbite
Tetsl & Dans
Olamved Quygan
[
72 HOURS TerparsaseiC)
Conguctwyful)
© bwmatile
—— o
Olesnives Quygen | .
- : 7-%3 N’N\ d\
28 HOURS Tempemtse(C) 1. 3 Oﬂ C/
ConsucsvityuS) : z?zg \‘]'.
@ imovanile - (@
Towl ¢ Deas X, Q
TOTAL MORTALITY D [&]

REMEMBER TO TAKE MEABURENENTS I 100% IULL IN ¥ HOUR TAKE TEST SOLUTION SUBSAMPLES AT 1 MOUR OR 18 - 16 MOURS AND 88 NOURS

WM 213 ~ Fal (o0l mertalidn) [ "'*?% (ot mm{"&"‘é)

]

[TEST ORGAMNISE CONDITIONS -

Trout Bech M OANDTT 4 = thormny ot Cutnsre 7 Dove Prior & Tesmng: A" ). revemOsy g _( 63 O

|Conurot / 2

1 2 3 4 [3 [] 7 8 i1 [] 0

(Dot 3 Jb6s57/36 645135 |cwei2Y | 062/ 3% delor 7210441 22 | 0-26: 39 lo-s§:3210.Y31 3

|Sarmpin Size: Vi oen Waight: LT s-6.1/ 4

Mean Fork Lang®: DY ek 2. _mm venigtn MinAdax: 4.15 - e-lc..

Fork Lang® Min/Atex: 2({ - 29 mm Leasing Osnaioy: o-335~ wm_

TEST CONDITIONS

Towl Presersson Time: - @/5’ Test Sohsson Vehawe ): {6 C

one LU Tos Satunen Depth (Yomwm: 10L: Shurvc 10t JSom:anL): Qo
om 200 Tems Mumaer Expesee/Cangensaten: 10
|Resson for Pressreson > 30 mmmse: o Tom Replisssan (lor QVQC): E
Pre & Tem A fem: 85 4/ 1\ miimnA.
Adsrnane ):l@

rﬁutum-mn " a5k 4)/___ AL

Dissoresd Orygen (ppm): 10-O lC-0 Phyecal S Usan Asomet: ::gﬁd gz ﬁ._d

pH: O- -0 Clarwy: <

Terparanre (C): (- o R} Catour: L Qe Ca LR

Congucrwty (uS/em): Yelo} Precesee: #!i o M£2
Cgour: "ap Ao

(Ads}. pitt {it epphcaiie]): i

(Adprowvant Dowuste):

[ 50 vniyy Some W $N:'mer‘\3 Si'd_em_»'g [T
in Sumpie 445 ) . _
Q lhr 7495 some immtin (€ | scrme |eq-ha.r9|c .

. - _ . P
A L i ottt *Yﬁ\-v“( C‘J_dd' [T u-’\. T SuigAaay? <C.



b
AQUATR. SCIENCES INC.
W-HOUR PASSFAL RANBOW TRCOUT TEST EPS 1M1

Promct Numeer: (Gzx7 Samate OutarTows: os/oc /574000
Sampie Nurmber: y 2 Yy Sampie Tenn: .
Tew M T 2 T =22 Tom Wetaten Oom/Tons:
Custoty €: 2-1/< Technmman:
TIME PARAMETER 100 100 TECUTIME &
oM S 2:0
C HOURS Tempasense(C) 1. gw.;: [7’0 %
Consucawiyhss) 2500 2500 Or
Imsmotility @ 30 renams (10 eapeess) 79 o
15. 10 WOURS  pe . - Y OO >
- 7= S 5 (7
4HOURS  Tempemasn(C) (- . =
Congucaverius) AL SO [} 6 L“
& vwnntnie ol 2
Toms @ Dess (@] > Vo)
[y —— -7 - S
pH Z-3 7-\ A (7 %
48 HOURS TerpareaseC) - = Pt
# mmonie (=2
Towl @ Ouss EQ g%
Oieyntves Oxygen '.]7‘ oy . \
pit L l -
72 HOURS Tempasasn(C) TRy i%: /QZ—> éﬁ/
Congucawiytu$) ,.352 ?4) %?'Zc .
@ invvanis 4 )
Tows @ Dess o <)
Oissotved Qxygen q- , q .q
- T3F Tz IALAS
98 HOURS Tempemane(C) 2V Jo. | M
Consucawiy(us) PR 1S 2S5 20 .\7/ C/
# vwnonde - [ \’\ .
Towt @ Desd C'
TOTAL MORTALITY e ]

REMEMBER TO TAKE MEASUREMENTS IF 100 IULL IN 1 HOUR

TAKE TEST SOLUTION SUBSASPLES AT ¥ HOUR OR 18 - 16 NOURS AND §8 NOURS

lntsuus
98 Hour Resux

[ Rl - Paso (or. mm/&,ﬁ-i)

2/5 = Pars (o0 mertal,t)

(Agj. ot [if apokcabie)):

{(Ad ueanmnt Datnis):

[TEST ONGAMNIS48 CONDITIONS .
Trout Bawch Numaer: “\Hq % Mermiity of Culase 7 Deys Prior ©© Tesung: {- : ‘- Pron Oey Last F 9 Time: 1\G3 o
Corrol / (rm:

1 2 3 4 S [] 7 [ | 9 10 1
1057 36 | 65230l ew 133 lowwi3q |06E3 Voobr 32 lcwqi32 10.76 137 losyr32lo @3/ )
Sampie Size: (o Manwage C .3 & Ol g
Masn Fork Lang: 557 o 2. mm Weigmminatex <. w3 - I, P g
Fork Lang® MinAdex: 3 - 365  mm Lossing o . 35— (13
[TEST CONGITIONS
Total Pressrason Time: oart ‘ (= /j/ Test Soluson Vehsme &): { G_L.

o JnC Test Soluson Depth (18cAI0L: Banci: Moma): A Tenme
o Z0 e Towd Nunaer Expetss/Concansusen: 10
Reason for Preasreson > 30 rnues PV Test Repicsson (ter QA/OC): ﬂﬁ)
P & Tem Raw: 4.5 &/ ) mLmAA
o Adrssurent vae /, P -
[INITIAL PARAMETERS (priar to tootng) 27 K A= AN
Oissotvea Cxygen (ppem): \C-© | 1Q-© Phymcal Sum Uson feomec v oy e o
B - -7 Clamy: e ct
Tempersture (C): - ] 1A Colour: %.c&\
Conductty (uSiem): 2AI00 Z31C Precsmee: 3 LT
Quiour: eV a3 } AV Y

CommermnOoviations:




Aquatic Sciences inc.

Ms. Carciyn Hunt Reference #: LS3S7-05-808
inco Ltd. Receives: 08/13/97
Copper Clift, Ontario Total Number of Pages: 34
L2J 3G2
Tozicity Testing AResults
Report Date: 05/22/97
Sampie information
Sample # Sampie Description Dats Collected
L9387-65-96 Expenmental Treatments for CCWWTP 05/12/97
Sampie identification #301 - 332
ﬂl Shrmor Labonbry Supervisor Approval Date:

W%— ZL,% 142

Inquiries may be made to Gill Shriner.
Disposal of toxic samples will occur within seven (7) days of reporting uniess aitemate arangements have bsen made.

ACCREDITED BY THE STANDARDS COUNCH. OF CANADA ($CC), IN CO-OPERATION WITH THE CANADIAN ASSOCIATION FOR ENVIRONMENTAL
ANALYTICAL LABORATORIES (CAEAL), FOR SPECIFIC ENVIROMMENTAL TESTS LISTED IN THE SCOPE OF ACCREDITATION APPROVED 8Y THE SCC.

45 Hannover Dr., St. Catharines, Ontario, Canada L2W 1A3 Phone (905) 641-0941 Fax (905) 641-1825



- AQUATIC SCIENCES INC.

48 HOUR STATIC DAPHNIA MAGNA SINGLE CONCENTRATION TEST

EPS 1IRMNS

Project Number: L3387 Sampie Numper: S -98

Client Inco Ld Test Number: 0os - Ovs

Copper Cliff, Ortanc Sarmpie Omw/Time: OS12/97//-:- hrs
Sampie Name/1D: Exparimental Treatments for CCWWTP Sampie Tectvecan: S Clark
Sample identifiontion #301 - 322 Test DateyTe OSHSATI/ 11:45 - 13:00 hry

Sample Locanon: COWWTP Techrcian: C Huras/G Shriner/X Groombridge/W Messwrs

Chan of Custody #- not recaved

Sampie Methoa: Gap

RESULTS

48 HOUR RESULT: €5:301: Faill (S0% mertality) 73: 309: FAL (30% mertality) S1: 317: FAL @9% mertallty) 80:325: FAL (3% mertaiity)
64: 302: PASS 0% merality) 74: 310: PASS O% mertaily) 82: 318: PASS (0% mermilty) 90:326: PASS 3.Y% mertality)
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All data is scrUTN@Ed for erars disly Gurg the tESL. &2 teSt ISITHNEBON and dunng the repart Techrcal and Fnal Revew SBQEs-
InStuments used 1O Mantor PEMEMEtErs are calidrated dsty end CONBNULCLSY MAMIENeC.
All tests were pressrated for 30 mnutes at the request of Sandfard Clark of Laurentarn Unversty.

AT

/

Techmcal Rewew

y ; >~ Nnhllz‘
;l Final Revew




. ’, .
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AQUATIC SCIENCES INC.

96 HOUR STATIC RAINBOW TROUT SINGLE CONCENTRATION TEST

EPS 1/RM/13

Project Number: L8387 Sampie Number: aS - 80

Cliert: Inco Ltd Test Number: T33 - T48
Copper Clift, Ontario Sample Date/Time: 0SN12/87//--hrs

Sampie Name/iD: Experimental Treatments for CCWWTP Sampie Technician: S Clark
Sample identification #301 - 316§ Test Date: 05/14/87//17:00 - 17:00 tws

Sampie Location: CCWWTP Technician: S Hilliker/W Masters

Chain of Custody #: not received

Sampie Method: Grab

RESULTS

96 HOUR RESULTS: 65:301:  FAIL (100% martaiity) 73:300:  FAIL (100% mertaiity)
68: 302 PASS (0% mertality) 764: 310 PASS (0% martality)
€7:303: PASS (0% mortaiity) 75:311:  PASS (0% martaiity)
68:304: PASS (0% mortaiity) T6:312: PASS (0% mortality)
09:308: FAIL (100% maortality) Tr: 313 FAIL (100% mortailty)
70:308: PASS (0% mortality) 78:314:  PASS (0% mortality)
71:307: PASS (0% mortaiity) 79: 318: PASS (0% martaility)
72:308: PASS (0% mortality) 80: 316: PASS (0% mortaiity)

QUALITY ASSURANCE INFORMATION

REFERENCE TEST CONDIMONS

Test Organism: Rainbow Trout Test Aaration Rate: 6.5 +/- 1 mlyminvL

Trout Batch Number: 041897 Photoperiod: 16 hours ight/8 hours dark
Test Type: Static Dilution Water: Dechiorinated Tap

Test Temperature: 15+/-1C Organism Age: Fingeriings

Test Volume: 15 Litres Stock Source: Rainbow Springs Hatchery
Test Solution Depth: 27 em Mean Waeigitt: 0.52 +/-0.12¢9
REFERENCE TOXICANT DATA

Chemical Used: Sodium Chioride Historic Mean LCSO: 16248 mg/L

Date of Test: May 06/97 Warning Limits: 12252 - 202390 mg/L
96-hour LC50: 15603 mg/L

95% Confidence interval: 14826 - 16811 mg/L

TEST PROTOCOL

Biological Test Method: Reference Method for Determining Acute Lethality of Effluents to Rainbow Trout.
Environment Canadsa. July 1980

COMMENTS

All data is scrutinized for errors daily during the test. at test termination and during the report Technical and Final Review stages.
Instruments used to monitor parameters are calibrated daily and continuously mairntained.

QUALITY REVIEW _
)

b - oh‘- 5
Technical Review Final Review
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cs rj /67//‘

Project Numaer: Ca9337 Sampes Outa/Tiows:
Sarve MNumer: % 7T ~ 7 Samgpte Toon:
Tom s = T‘ﬁ Tost sutanen Deta/Toms: oF /oo /e 24 10 . Cw
Cusmey &- et Testwuman: SH__ 3~
A
TE PARAMETER ‘Ez ?’Bof ‘7¢ 30‘ TECHW/TME REVIEW
o —-@3.1 AT AW
o HOURS TavparenseC) 1dJ-. 8-, S -
30 serasme (Y0 ~—
15 18 HOURS __ pH e Lo - 23Y | SA
Oismshas Cuygen - ¢ %d 174
P -60Y9 ~ )
MHOURS  TewpsmmseC) T LA oU7? /b sy
Conguctvayts) CaP) K S0 .
© rnsnite o~ “\()
Towt @ Oensd ’Q' é?
Diesatvas Coygan F; -
o 1 2\ (%
48 HOURS Tevpusase) | G 2l (}}
Condustvyis) =< &£ S \ _7( \
& umatile le]
Towi @ Dens
Dispatvst Ouygan i
™ 95 CY
T2HOURS Termpamass(C) 1 - C‘/’
Conhucawiyu$) [=]
Tow @ Osas
Disnsives Oxygen - |
- ”qﬁ;—. cf
98 HOURS Temperasase(C) L S
Consucowiyius) 1, (3 & _'b CM
Py Y7 & \ 750 -
Towi @ Deas v [=)
TOTAL MORTALITY (W] — 0

REMEMBER TO TAKE MEASUREMENTS I 100% IILL 1N 1 MOUR

TAKE TEST SOLUTION SUBSAMR.ES AT 1 MOUR OR 15 - 16 NOURS AND 88 HOURS

RESULTS
96 Hour Resuie:

3CS I:-All_l.: 10C% mc:(‘f'a.l:'f’\{) 20 PASS(O’/‘: mor*!‘a./f'f\/j
AN

Trot Baxh Nurmber:

—e e e
TEST ORGANISN CONDITIONS

CUigan

% Mormiey of Culre 7 Osye Priar 1 Tesang: ! V) Provisus Osy Last Feating Time: I3 Co

Contol /

1 2 3 a S [] 7 8 ) { o 10
072 vqlpa? “2livms42 155y 350137 1087 2] Oebi3s (079 / 37 Py 39l0¥/1 39
{sempie Size: () Meanwsge O81  .p2(
{Msan Fork Lang®: -1 ->p 5-{-— vaigm Mindax:_ 0. & ¢ -4 € g
Fork Lang® Min/Mex: Ny . ] m Laasting Oenaty: D17 [
TEST CONDITIONS
Tow! Prassrencn Time: L 2O Tom Sehmen Velune AJ: T
e r 7 OO Tt Setvann Oopth (Yo 10L.: Z0erm: 16L: ISORIDL):
o 2F~ v ¢
[ tor Pre >3 VY [ -
Py & Tewt Aew: 8.5 +/- 1 mirmnA.
pH Adsstment vos o
mmupmtnn-q;b < '70

.' L)

Zlay- 1 Iy
f

Dissotved Oxygen (ppm):
pH:

Temperatsre (C):
Conguctwty (uSicrm):

(Ad;. oH (1f soplcabiel):
(Ad i atmant Detsie):

[. |
7

Commenta/ Devistions




AGLIATIC SCIENCES INC.
25-HOUR PASSFAR. RABBOW TROUT TEST (EPS 1AMIR
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AGUATIC SCIENCES INC.
90-HOUR PASEFAL ANNBOW TROLUT TEST (EPS 1/8/13)
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AGUATIC SCIENCES INC.
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AGUATIC SCIENCES INC.
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