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ABSTRACT

The centralization of the Water Quality Branch (WQB)
laboratories involves longer ‘time periods between sample collection
;nd safiple analysis. It was therefore essential that the sample
preservation techniques currently in use be thoroughly evaluated and
modified where required, if the data generated by the consolidated
laboratory are to be reliable.

This report describes the results of the first phase of the
presetvatioh studies. It deals with a total of 16 physical and
inorganic parameters. Sixteen regional, spiked and synthetic waters
were invesﬁigated over a four-month period. It was found that most
parameters investigated are stable when stored in plastic containers

in the dark at &4°C.




RESUME

En raison de la centralisation des laboratoires de la Di;ection de
la qualité des eaux (DQE), on a dii espacer le prélévement et 1l'analyse des
échantillons. I1 a donc fallu évaluer de facon exﬁaustive les techniques de
conservation des échantillons en vigueur et les modifier au besoin pour que lés
données produites par le laboratoire centralisé soient fiables.

Le présent rapport décrit les résultats de la premi&re étape des
études portant sur les techniques de conservation des échantillons. Au total,
il y a 16 paramétres physiques et.inorganiques en cause. On a analysé 16
échantillons d'eau prélevés en régions, additionnés de certains pfoduits‘
chimiques sur une période de 4 mois. On a constaté que la plupart des paramétres

analysés demeuraient stables lorsque les échantillons étaient emmagasinés 3

1'obscurité dans des contenants de plastique, & 4° C.




EXECUTIVE SUMMARY

Due to the centralization of the Water Quality Laboratory,
the time between sample collection and sample “analysis will be
ionger. It is therefore essential that the sample preservation
techniques currently in use be thoroughly evaluated and modified where
required, if the data generated by the consolidated laboratory are to
be reliable.

This report describes the results of the first phase of the
preservation studies. In this study, the preservation of 16 major
ions and physical parameters in 16 synthetic and regional waters were
investigated over a four-month period. It was found that most of the
parameters are stable when stored in the dark at 4°C in plastic
containers.,

This study provides, for the first time, concrete data to
demonstrate the validity of this preservation procedure in different
regional waters. The results will enhance the confidence of the data
generated by the WQNL for a variety of samples using the described

preservation conditions.




SOMMAIRE EXECUTIF

En raison de la centralisation des laboratoires de la Direction de
la qualité des eaux, il faut espacer le prélévement et-l'analyée des échantillons.
I1 faut donc évaluer de‘facon exhaustive les techniques ‘de conservation des
échaﬁtillons en vigueur et‘iés modifier au besoin pour que les données
produites par le laboratoire centralisé soient fiables.

Le présent rapport décrit les résultats de la premire étape des études
portant sur les techniques de conservation des échantillons. Dans le cadre de
1'étude, on a analysé la conservation de 16 principaux ions et paramétres
physiques dans 16 échantillons d'eau artificielle prélevés en régions sur une
période de 4 mois. On a constaté que la plupart des paramétres demeuraient stables
lorsque les échantillons étaient emmagasinés 3 1'obscurité & 4° C, dans des
contenants de plastique.

Grace 3 1'étude, on poss&de pour la premiére fois des données concrites
qui permettent de prouver la validité des méthodes de conservation dans des
échantillons d'eau de diverses régions. Les résultats indiqueront si 1'on peut
- se fier aux données produites par le LNQE en analysant divers échantillons

d'eau au moyen des techniques de conservation décrites.
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INTRODUCTION

Due to laboratory consolidation, test samples will have to
be sent from the various regions across Canada to the Water Quality
National Laboratory (WQNL) Burlington, for analysis. 1In order for the
analyses to be meaningful, the sample integrity must be maintained.
For this, Water Quality Branch/Headquarters has requested NWRI to
carry out a thorough evaluation of preservation procedures to ensure
stability of all parameters.

The objective of the task was to evaluate and improve, where
necessary, the existing preservation practices for all parameters for
which the National Laboratory conducts analyses. These parameters
include trace metals, major ions, nutrients, physical parameters and
organic constituents. |

This report describes the first phase of the preservation
studies; namely, the evaluation of preservation procedures for 16
major ions and physical parameters: pH, colour, specific conductance,
turbidity, Na, K, Ca, Mg, Hardness, 80, , Cl, alkalinity, Silica, NOa
and NO,, B and F.

The most common procedure to preserve these parameters in
water samples is by storage of the samples in the dark at 4°C.
However, there are insufficient data to substantiate this procedure
for periods of time longer than two weeks and for waters from all

regions in Canada.
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After reviewing numerous data including interlaboratory data
from previoué quality control  studies and a brief 1literature
gurveyl'ze, we have grouped the major ions, nutrients and physical
éarameters into three groups as follows: |
Group 1 - those parameters which have a considerable amount of
supporting data to suggest that they are stable at 4°C,
Group II =~ those parameters which have some data indicating they
might be stable at 4°C,
Group III - those parameters which have little o6f no data or known
to be unstable“at 4°C.
Table 1 lists the three groups of parameters. éhis study 1is
the first phase of the studies on preservation and deals with major
ions and physical parameters (Group I). The next phase deals with

nutrients and residue in Group II, and the miscellaneous parameters

(Group III) will be reported later.
STUDY DESIGN

To achieve the objective in this phase, we investigated 16
different waters - two different waters from each region plus some
spiked and synthetic waters. Each of the waters was analysed for 16
different parameters for many different monitoring periods over a
15-week span. Furthermore, six réplicate analyses of each parameter

were carried out per water and monitoring period.
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The total storage time was chosen to be 15 weeks which we
believed would amply cover the time taken from sampling to data
generation. The initial starting time, time "0" was defined as the
;ime when all thé waters were subsampled into test bottles.

As the regional waters did not arrive at the same time, and
some arrived very late, the true time "0" could not be established.
To establish the true time "0", the moment the samples are collected
in the field, would require analysis in the field and the frequent
A monitoring of the samples until received in the laboratory. Resource
limitations preéevent us from doing this. Furthermore, just the
subsampling alone took several days before the analysis could begin.
Specifically, we subsampled 16 waters into 2000 test bottles which we
then divided into five different sets -~ one set for physical
parameters, one for major ions, one for contract analyses and two
spare sets; the subsampling took five days to complete.

Although there is a concern that there could be some
degradation for some parameters during the first few days after
sampling, there is no concrete data or literature precedence to
support this. Personal communication with WQB, Western Region,
indicated there was no degradation for alkalinity and Ca on the first
several days after sample collection. Furthermore, in the second
stage of our study, to study the possibility of degradation.during the
first few days using Hamilton Bay water as a model, the preliminary
data of several key major ions indicate that there is no degradation
from the actual sample collection time to the end of the test period

of two weeks.



Containers

Polyethylene containers of size 250 mL, 500 mL, 50 L, 100 L,
and larger ones were chromerge cleaned, rinsed and soaked with

deionized distilled water for at least several days before use 27,

Waters and Preparation of Test Samples

Table 2 lists the 16 water types used in this study. There
were a minimum of two different waters from each of the five regions
in addition to some spiked and synthetic ones.

Each water was well homogenized by closed circuit mixingz8
then directly transferred into test bottles. There were over 2000
test samples prepared. The test samples were separated into five
different sets of bottles as mentioned earlier, and each set in turn
was grouped into batches which were labelled as week '"0", "3", "6",

o', "15" and spares. All the batches were stored at 4°C until

required for analysis.

épaly;icaj Schedule and Data Bandling

The monitoring was set to start at week 0, then at week 3,

6, 9, 12 and 15. This schedule applied simultaneously to in-house,
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contract and WQNL analyses. For comparison purposes, we carried out
two contract studies on major ions, one at week 0 and one at week 15.
More studies might have been' desirable, but there were insufficient
funds.

The raw analytical data were compiled onto a predesigned
table form (Table 3), water by water and for the various storage
intervals. The mean and standard deviation for each parameter were
then calculated and recorded onto another predesigned tabular form
(Table 4), where n indicates the number of observations. In a few
cases, n was less than six (the designed number of replicates) because
some suspect observations were determined to be outliers (by Grubbs
procedures29 or by past experience) and therefore were not included in
the calculations. In the case of apparent colour meésurement,

triplicate analyses were found to be sufficient.
RESULTS AND DISCUSSION

Criteria for Stability

The following is the working criteria.
For a particular parameter in all the waters studied, if 95%
of the data are randomly within 10% of the week "0" mean values, the

parameter is considered stable.




-6 -
Someé remarks on the criteria are necessary.
' (a) For exceptionally good data, 95% or more are within 5% of week
0" means. . - |
(b) For very low levels, the 10% limit is in general too restrictive;
a limit of 20% would be more realistic.
(¢) 1If there is a general trend of dectéase or increase —- i.e. not a
random fluctuation -- the 10% 1limit could be a significant

indication of instability.

Physical Parameters

Table 5 summarizes the data of all physical parameters
studied. The results are presented as the average plus or minus the
standard deviation for each storage period and each parameter. The
table allows the examination of the stability behaviour of each water
for all parameters simultaneously, from week 0O to week 15.

Tables 6<9 present the summarized results of pH (Table 6),
colour (Table 7), specific conductance (Table 8) and turbidity (Table
A 9) in 16 different waters for a period of 15 weeks. Note that the
Sumas River water arrived last (after the study had already started).
In order to synchronize this with the rest of the waters; its
subsamples were inclgded in the already prepared batch 3, up to

batch 15.
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The behaviour of pH for each water can be easily traced from
week 0 to week 15, and can be readily compared to that of other waters
(Table 6). The overall results indicate no significant change in pH
with time. In fact, the data more than satisfy the sfability criteria .
as 1602 of the data are well within 10% limit of week "0" values.

Table 7 summarizes colour measurements. By nature of the
method, visual apparent colour determinations are more susceptible to
variations when measuring colour greater than 100 H.U. The
measurement for Sand Pond water (no. 3), is a good illustration.
However, indications are that there is no obvious change in water
colours with time.

The specific conductance measurements are shown in Table 8.
Comparing week 0 and week 3, the results decrease for all waters.
However, an examination of the conductance-contributing major ions
data of week 0 and week 3 (Tables 11-17) does not support an overall
decrease of specific conductance with time. Further examination of
Table 8 and Figure 1 reveals that the results for weeks 3, 6, 9 and 12
are L;nchapged in general, yet the week 15 results increase in
general. Again, a close look at Tables 11-17 does not indicate any
definite increases for week 15. Furthermore, most of the percent
differences between week 0 and week 3, and between week 15 and week 12
are only 5% or less. Finally, the calculations indicate that 98% of

the points (Fig. 1) are within only 7.5% (not 10%) of week "0" means



-8_
and thereby fulfill well the stability criteria. Therefore, we
conclude that there is no significant change in speéific conductance.

Table 9 summarizes- the turbidity measurements. There is
éenerally good within-run precision. However, the 5etween-rUn
variation is rather large, as seen in Figure 2. (Note the necessity
to divide the ordinate into three scales — 0 to 0.9, 2 to 12, and 12
to 29 JTU in order to include every water in one figure. Similar
divisions of ordinates .are done in other figures.) The fluctuation in
the turbidity measureﬁent can be attributed to the rather crude
homogenization step used in the analysis.

The generall tendency seems to indicate a decrease in
turbidity with time. For eXamplg, of the 16 waters used, 13 produce
positive difference between week 0 and week 15 means, suggesting a
decrease, whereas only three waters (nos. 4, 2 and 11) have negatiﬁé
difference (Fig. 2).

The observed‘large fluctuations and the decrease with time
raise a serious question a8 to the validity of turbidity data
routinely generated. The scientists of the Monitoring and Agreements
Division, WQB, Ontario Region (personal communications) confirm that
they use turbidity data as rough indicators for more important
parameters such as phosphorus. They also perform on-site analyses
whenever possible, or in-lab analyses as soon as possible after sample

collection to avoid long-term storage.
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Major Ions and Miscellaneous Parameters

Table 10 presents all of the major ion data. As in the case
of physical parameters, the results are presented as the average plus
or minus standard deviation for each ién and each monitoring period.
The parameter by parameter summaries are shown in Tables 11 to 21.

The sodium measurements are summarized in Table 11 and
shown graphically in Figure 3. From the figure, it can be clearly
seen that the overall behaviour indicates stability throughout. These
data are exceptionally good as 96% of them are within 5% of week "O"
means, and 100% are within 10% 1limit. (As indicated earlief, water
no. 9, Sumas River, arrived late and hence could not be.monitored up
to 15 weeks; for this water, the change looks large, but the week 9
average is only 5.4% less than the original average).

Table 12 summarizes potassium data. The means of
observations for each period and each water are plotted in Figure 4.
Except for a few large between-run fluctuations, such as in water no.
7 (Qu'Abpelle River at week 9) or in ﬂéter no. 1 (Pebbleloggitch at
week 12), most variations between the monitoring periods are small,
well within a standard deviation, which indicates stability
throughout. In fact, 95% of the data are randomly within 5% of week
"0" means, an indication of exceptional stability and good data.

The calcium measurements are summarized in Table 13 and
illustrated in Figure 5. The concentration levels range from <1 to

110 ppm, and the ordinate of the figure had to be made discontinuous
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to accommodate allfwaters. The general behaviour of Figure 5 lends
itself to discussion in terms of three concentration levels of Ca —-
high (>50), medium (>l and <50), and low level (<1 ppm). For high
ievel, the fluctuations seem large at weeks 6 and 9. A closer look
reveals that only water no. 7 at week 6 differs by negrly 10%Z from
week 0 value, while for the rest of the waters the diffefence is <5%.
Overall, the data suggest that Calcium is stable at high levels.

At medium levels, all fluctuations are small (Fig. 5), less
than 5% from the week 0 averages for ten different waters, which
indicates exceptional stability.

At low 1levels < 1 ppm, Figure 5 indicates significant
decrease between week 0 and week 3, but no significant change between
any of the followingvmonitoring periods from week 3 to week 15 for all
three waters. The question is why this decrease, particularly when
there is no change at medium and high levels and even at low levels
between week 3 and week 15. We note that these low level waters are
highly coloured. It might be that they behave differently from other
waters. But even so, all the points are within 20%Z of week "0" means,
which, by virtue of remark (b) on stability criteria, would be an
indication of stability for very low levels. Nevertheless, a follow-
up study on these waters seems desirable.

The magnesium measurements are summarized in Table 14 and
illustrated in_Figure 6. For concentrations between 1 and 17 ppm, all

the curves show that no significant changes took place, and this is
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supported by the fact that 100%Z of the points are within 5% of week
"o" meané. The 36 ppm level (water no. 7) has some fluctuations but
they areéless than 5% from the original average. -~ At 300 ppm level
(Wate;"nd. 9), it is obvious that the week 0 analysis was out of
control éiving only 125 ppm Mg instead of a value near 330 ppm; the
difference between week 3 and week 9 is only 4.5%. Therefore, we
conclude that Mg above 1 ppm level remains stable during the whole
study petiod.

3’_Foi' very low Mg levels, <0.6 ppm, there seems to be a slight
decrease ﬁetween week 0 and week 6. These low level waters are the
same higﬁly coloured waters that'contaiﬁ low level Ca as discussed
above. We therefore sugget a follow-up study common to both Cg and
Mg even though all the points are within 20% of week "0" means.

_Table 15 presents the summary of total hardness, calculated
from the Ca and Mg data and expressed as ppm CaCOj3 using the following

equationsz
Total hardness = 2.497 Ca + 4.116 Mg

Figure 7 illustrates the behavioir of hardness, which resembles that
of Figure 6 for Mg and Figure 5 for Ca, so the discussions would not
be necessary here, except to emphasize the observed stability at
medium and high levels, and the recommendation to follow-up the low

level study for all three parameters, using highly coloured waters.
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The SO, gnalys?s were made using the éolorimetfic MTB
method®. In spite of som; erroneous results such as the 16.5 ppm in
water no. 3 at week 12 (ng. 8) or the 4 less than 0.2 ppm results for
ﬁatet nos. 4, 8, 9 and 10 (Table 16), the overall picture indicates
S0, stability during the i5 week study period. The erroneous results
may well be due to the MTﬁ method which is known to have interference
problems with organics and coloured materials. A case study of some
of these waters is suggested, using ion chromatography as the method
of analysis to‘eliminate ﬁhese uncertainties.

Table 17 summarizes Cl data. The overall behaviour suggests
Cl stability throughout ‘the investigation period (Fig. 9). The
fluctuations of results afise mainly from two low level waters (waters
#3 and 11), which resulted in 6% of data being out of fhe 10%Z limit.
Even then, only 7% of ali data are outside this limit, leaving 93%
inside, which in this cabe is close enough to 95% required by the
stability criteria.

The alkalinity data are presented in Table 18. For most
waters, the alkalinity is > 5 ppm and the overal data indicate
stability throughout (Figure 10). This is well supported by the fact
that 99% of data are within the 10%Z limit. For waters with alkalinity
< 5 ppm, the data are very imprecise and difficult to interpret.

Reactive silica ‘data are summarized in Table 19. 1In spite
of some erratic points sﬁch as in water no. 3 at weeks 12 and 15

(Fig. 11), the calculation indicates 97% of all data are within the
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10% 1limit, indicating stability. These erratic points can be
explained by the very imprecise data as indicated by high standard
deviations (Tables 19, All and Al2). ’

Table 20 gives the summary of the NO; & NO, measurements.
There is no visible sign of instability. However, there seems to be a
slight increase with time. This 1is particularly true for
concentrationé greater than 0.1 ppm in water nos. &4, 5 and 10
(Fig. 12). This is attributed to analytical variation because the
preliminary results of repeat experiments indicate no such trend.
Furthermore, Morse et _1.30, in comparing the storage at 2°C with
freezing and preservation with various chemical additives, found the
2°C storage in the dark in plastic containers superior to the other
methods and they recommended its use to preserve NDS and sz. Their
recommendation is essentially the same as our use of 4°C in the dark
in plastic containers. We therefore conclude that there was stability
of NO; and NO, at level > 0.1 ppm. (At low levels, < 0.06 ppm, the
results are very imprecise, making it difficult to draw a definite
conclusion at this time.)

Table 21 summarizes all the F and B data obtained from two
contract studies. Due to insufficient funding for contract analysis,
only week O and week 15 were investigated. The data seem to indicate

F stability. As there are only very few data, a follow-up study is

suggested.
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The contract data for B do not make sense at all (Table

21). Fortunately, this parameter is not routinely analysed by Water
Quality laboratories. (At ‘the time when this ‘study took. place,
in—house instruments were not available to analyse F and B). The .
contract analyses of other major ions at week "0" and week 15 are

comparable to in-house data.
CONCLUSIONS AND RECOMMENDATIONS

This study has demonstrated the effectiveness of storage in
plastic containers in the dark at 4°C for the following parameters:
pH, colour, specific conductance, Na, K, Ca, Mg, hardness, SO,, Cl,
alkalinity, silica, NO; & NOZ’ and F.

Turbidity is the only parameter that needs further
examination on methodology before another study for sample stability
is initiated.

The following are some uncertainties mainly due to
analytical imprecisioﬁ at low levels: Ca, Mg and hardness
particularly in coloured watérs; 80,, due to analytical difficulties
encountered by WQNL; alkalinity and NO; & NO,.

Table 22 summarizes the results of data evaluation at
various concentration levels of the 16 parametérs studied in 16

different types of waters.
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Table 1. Parameters Grouping
Parameter Group 1 Group 1I Group I1I
Number
1 Ca NH 4 BOD
2 Mg Organic N DO
3 Na TKN CcoD
4 K Total N CN
5 Hardness Particulate Org. N I
6 SOy Particulate Org. C Acidity
7 cl Total P Phosphorus Dissolved
8 NO3 + NO, D. Organic Carbon |Phosphorus Inorganic
9 810, Residue Phosphorus Ortho
10 F (Barringer) Chlorophyll
11 Alkalinity (DIC) Br
12 B (Barringer)
13 pH
14 Spec. Conductance
15 Turbidity

16

Colour




-

. Table 2. The 16 waters used in the preservation study on physical
parameters and major ions

No. Origin and Name Region and Type
1 Pebbleloggitch | Atlantic, natural
2 Mercy River
3 Sand Pond

“4 : Carillon (on Ottawa River) Quebec, natural
5 St. Lambert (St. Lawrence near Montreal)
6”~ Red Deer : Western, natural
7 Qu'Appelle River
8 i Fraset River (at Musqueam Marsh) Pacifi¢, natural
9 Sumas River (at Border)

10 | Hamilton Harbour | Ontario, natural

11 Watérs mixture

12 | RM-ANI-2 (ANI-12%DL) = |

13 RM-ANI-3 (ANI-LOW-MED) : spiked

14 RM-CAT-2 (CAT-12%DL) '

15 RM-CAT-3 (CAT-LOW=MED)

16 CRM-2 (SAMPLE C) Synthetic




22

Jaquny

d9jaueaed d93auweaed d93oueaed dajauraed d9]jaueaed Jdojaueaeg d9jaueaed d3JeM v,.—&gm
(ST°21°6°9°¢°0) = Jeam Burioltuol

Iajoueied Yoea J0j ®BIBP ARl SUIPI0O31 10j WI0Y NuUBTg ¢ 91qel



23

sa3ed11daa jo aaqunu ay3 st u
=U =U =u =U =u =Uu
=U =U =Uu =u =U = .
=U =U =U =U =U =0 -
=U .ll.ﬂ.. =Uu =U =U =U
=U =Uu = =U =U =U
i =U =U =U =U =U =u
8armay ST [44 6 t 0 [WBN *ON
aydumg ?1durg
Jojawmeaed yoeo JOJ sSJUMDINSVIW Jo £L3ewmns 0] w103} Jueygqg Y °oIqey,



-9 -

Table 5. Summary of physical parameters monitoring, water by water

Water Storage Parameters
Time . : - R
Week pH Colour Specific Turbidity
‘ ) H.U. Conductance JTU
uS/ cm
Pebbleloggitch 0 4.52%0.02 100 35. 68+0 46  0.72%0.02
3 4.50%0.01 100 34.90#0.28 0.60+0.00
6 4.58%0.01 100 34.23%0.26 0.65%0.00
9 4.58%0.01 100 32.87#0.23 0.55%0.09
12 4.53%0.02 100 34.6240.23 0.6210.05
15 4.6010.02 100 33.6240.26 0.4610.04
Mercy River 0 4.02%0.01 80 : 66.72%2.30 0.7810.04
' 3 4.0610.00 80 61.75%0,11 0.7310.03
6 4.09%0.00 80 62.58+0.37 0.76%0.01
9 4.09%0.01 80 61.27+0.48 0.6810.09
12 4.08+0.01 80 61.8840.17 0.810.06
15 4.11%0.01 60 64.3020.37 0.9340.15
Sand Pond 0 4.40%0.01 200 39.80#0.26 7.25%0.40
3 4.53%0.03 300 37.6040.18 7.78%0.25
6 4.70%0.02 320 38.8340.23 8.670.26
9 4.5610,01 400 37.2340.16  9.04%0.33
12 4.57%0.03 400 37.60%0.06 6.70%]1.13
15 4.60%0.02 300 40.681).12 5.12%0.20
Carillon 0 7.24+0,02 40 69.5040.72 4.84%0.20
3 6.98%0.01 40 66.7340.12 4.83%0.26
6 7.10%0.03 50 66.70+0.06 6.75%0.52
9 7.16%0.04 40 65.08+0.08 4.08+1.63
12 6.80+0.04 40 66.52+0.69 8.9510.66
15 7.04%0.02 60 66 4830.10 9.3710.55
St. Lambert 0 8.07%0.03 <5 317 67%2.34 0.8310.04
3 7.9810.01 <5 298.00#0.63 0.55%0.03
6 7.79%0.04 <5 305.0040.00 0.79+0.13
9 7.66%0.02 <5 298.00+0.00 0.6910.17
12 7.61%0.06 <5 300.334%0.52 0.89%0.26
15 7.7020.06 <5 315.00£0.00 0.4710.04
Red Deer 0 8.29%0.01 40 447.67%5.39 29.00%1.10
3 8.23%0.01 40 417.83%0.98 14.0010.00
6 8.2010.02 40 427.83+0.41 15.001.10
9  8.23%0.02 40 417.000.00 11.83%3.71
12 8.14+0.02 40 422.3320.52 12.00%0.00
15 10.0040.00

8.3240.02 40 439.0040.00
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Table 5. Summary of physical parameters wmonitoring, water by water

(cont 'd.)
Water Storage Parameters
Time : :
Week pH - Colour Specific Turbidity -
H.U. Conductance JTU '
uS/cm
Qu'Appelle River O 7.79%0.01 40 1125.67+#3.20 11.000.00
3 7.7010.01 40 1065.33+1.03 8.334.10
6 7.70%0.02 40 1081.50+]1.38 5.18+0.43 .
9 7.75%0.02 40 1057.6740.82 4.1040.94
12 7.69%0.02 40 1071.00*1.41 3.42+0.28
15 7.74%0.02 40 1078.67+1.21 3.83+1.02
Fraser River ] 7.87%0.01 80 263.3320.52 3.57%0.10
3 7.21%0.03 80 254.0040.63 4.6240.20"
6 7.34%0.03 60 257.8340.75 4.20%0.62
9 7.75%0.01 60 251.6710.82 2.4540.78
12 7.86%0.07 80 253.173.75 4.33%1.63
15 7.88+0.09 80 257.5040.84  3.83%0.52
Sumas River ] - - - -
3 7.58%0.06 5 13.8230.04 2.2010.00
6 7.18%0.02 5 14.67%0.05 2.77+0.31
9 7.2320.02 10 14.1840.42 0.42%0.12
12 7.15%0.03 10 14.2710.19 2.15#0,55
15 7.29%0.03 10 14.7240.26 1.5040.00
Hamilton Harbour 0 8.52%0.004 20 579.00%2.19 4.10%0.11
3 8.0610.01 10 549.5040.84 3.05+0.08
6 7.6810.02 20 555.17#0.98 2.73#0.36
9 7.6510.02 20 544.0040.63 1.67+0.68
12 7.77%0.02 20 553.00#0.63 2.7540.69
15 8.0710.02 20 570.67+0.52 1.9240.20
Water Mixture 0 3.01%0.01 <5 503.33x1.63 0.1510.00
3 3.05%0.004 <5 482.5040.55 0.0710.08
6 2.8510.01 <5 - 0.18+0.00
9 3.0840.01 <5 478.3310.82 0.1140.00
12 3.0940.02 <5 473.5010.84 0.10+0.00
15 3.07£0.02 <5 488.83%0.75 0.1610.09
RM-ANI1-2 0 7.89%0.03 <5 229+0,63 0.45%0.01
(ANI-12%D.L.) 3 7.86+0.02 <5 217+0.00 0.35+0.00
6 7.90%0.03 <5 220.67%0.52 0.35%0.00
9 8.22%0.02 <5 215%0.00 0.40%0.11
12 7.70%0.04 <5 21540.52 0.3240.10
15

8.19%0.02 <5 220.67+0.82 0.31:0.04
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Table 5. Summary of physical parameters monitoring, water by water
(cont 'd.)
Water Parameters

pH Colour Specific Turbidity

H.U. Conductance JTU

uS/cm

RM-ANI-3 0 7.12%0.01 <5 306.17%1.21 0.7040.02
(ANI-LOW-MED) 3 7.1740.01 <5 29040.00 0.39+0.03
6 7.26%0.01 <5 295+0.00 0.440.02
9 7.89%0.01 <5 288.67%0.52 0.56%0.09
12 7.5240.02 <5 287.17%0.75 0.38%0.03
15 7.35%0.01 <5 296.50%0.55 0.33#0.03
RM-CAT-2 0 7.9220.01 <5 235.33#.82 0.22%0.03
(CAT-12*D.L.) 3 - 7.63%0.02 <5 221.16%0.75 0.13#0.02
6  8.0720.01 <5 223.50#0.55 0.1910.02
9 7.99+0.02 <5 219.50+0.55 0.53%0.72
12 7.94%0.03 <5 221.50%0.55 0.1910.08
15 8.0410.04 <5 224.83+0.41 0.12%0.02
RM-CAT-3 0 7.77+0.02 5 425.50+1.05 0.19#0.01
(CAT-LOW-MED) 3 7.5910.01 5 400.6710.52 0.10+0.01
6  7.43%0.01 5 406.1710.41 0.18%0.02
9 7.50%0.04 5 399.0040.00 0.16*0.02
12 7.88%0.02 5 403.33+0.82 0.14%0.02
15 7.6710.04 5 416.67%0.82 0.1140.02
CRM-2 0 5.24%0.05 <5 455.17%5.08 0.15%0.00
(Sample C) 3 4.8610.04 <5 430.6710.52 0.08+0.00
6 5.50+0.02 <5 435.17%0.41 0.15%0.00
9 4.84%0.02 <5 43810.00 0.12#0.00
12 4.830.00 <5 423.1740.41 0.13%0.02
15 <5 455.0040.00 0.10%0.00

4.77%0.05
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Table . 6. Summary of pH monitoring
(average of 6 observations * standard deviation)
No. Waters - Sgoragé‘Tiﬁe; ﬁéék
0 3 6 9 12 15
1 Pebbleloggitch 4.52%0.02 4.50%0.01 4.58+0.01 4.58+0.01 4.5320.02 4.60+0.02
2 Mercy River 4.02%0.01 4.06%0.00 4.09%0.00 4.09%0.01 4.0820.01 4.11%0.01
3 Sand Pond 4.40%0.01 4.53%0.03 4.700.02 4.560.01 4.570.03 4.60+0.02
4 Carillon 7.24%0.02 6.98%0.01 7.10%0.03 7.16%0.04 6.8020.04 7.04%0.02
5 st. Lambert 8.07£0.03 7.980.01 7.79%0.04 7.66%0.02 7.61£0.06 7.70%0.06
6 Red Deer 8.29:0.01 8.23%0.01 8.20%0.02 8.2340.02 8.14%0.02 8.3220.02
7 Qu'Appelle River 7.7916.01_ 7.700.01  7.70%0.02 7.75%0.02 7.69%0.02 7.74£0.02
8 Fraser River 7.87£0.01 7.21%0.03 7.34%0.03 7.75%0.01 7.86%0.07 7.880.09
9 Sumas River T 7.58%0.06 7.18%0.02 7.23%0.02 7.1520.03 7.29%0.03
10 Hamilton Harbour 8.52£0.004 8.06%0.01 7.68%0.02 7.65%0.02 7.77%0.02 8.07%0.02
11 Waters Mixture 3.010.01 3.05%0.004 2.85%0.01 3.08%0.01 3.0920.02 3.0720.02
12 RM-ANI-2 7.890.03 7.86%0.02 7.90%0.03 8.22%0.02 7.70%0.04 8.1920.02
(ANI=12%*D.L.)
13 RM-ANI-3 7.12%0.01 7.17%0.01 7.260.01 7.89%0.01 7.52%0.02 7.35%0.01
( ANI-LOW-MED)
14 RM-CAT-2 7.9280.01 7.63%0.02 8.070.01 7.99%0.02 7.94%0.03 8,0420.04
(CAT-12%D.L.)
15 RM-CAT-3 7.77%0.02 7.59%0.01 7.430.01 7.50%0.04 7.8820.02 7.6740.04
(CAT-LOW-MED) :
16 CRM-2 5.24%0.05 4.86%0.04 5.50%0.02 4.84%0.02 4.8320.00 4.77%0.05

(Sample C)
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Summary of colour (H.U.) monitoring :
(average of 3 observations * standard deviation)

No.

Waters

Storage Time, Week,

6

- é,

12

15

Pebble- 100

loggitch

100

100

100

100

100

‘Mercy River 80

80

80

80

80

60

Sand Pond 300

300

320

400

400

300

7 Carillon 40

40

50

50

50

“,éb,

St. Lambert 5

<5

<5

<5

<5

<5

Red Deer 40

40

40

o

40

40

Qu'Appelle 40

River

40

40

40

40

40

i;;;ef River 80

80

60

60

80

80

Sumas River -

10

10

10

10

“ﬁamiitén .20

Harbour

10

20

20

20

20

11

Waters 7 7 '<5

Mixture

<5

<5

<5

<5

<5

12

RM-ANI-2 <5

(ANI-12*D.L.)

<5

<5

<5

<5

7N

13

RM-ANI-3 <5

{ANI-LOW-MED)

G

<5

<5

<5

<5

14

RM-CAT-2 <5

(CAT-12#D.L.)

<5

<5

5

<5

<5

15

RM=CAT-3 5

(CAT-LOW-MED)

16

CRM-2 <

(sample C)

<5

<s

<5

<5
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Summary of specific conductance (u S/cm) monitoring
(average of 6 observations * standard deviation)

Storage

Time, Week

(Sample C)

No. Waters
0 3 6 9 12 15
1 Pebble-  35.68%0.46 34.90%0.28 1 34.2330.26 32.8740.23 34.620.23  33.62%0.26
loggitch : :
2 Mercy River 66.722.30 61.7520.11 62.5840.37 61.270.48 61.8830.17  64.30%0.37
3 Sand Pond  39.80%0.26  37.6%0.18 38.830.23 37.23%#0.16 37.6020.06 40.68%0.12
4 Carillon 69.5040.72 66.73%0.12 66.70#0.06 65.08%0.08 66.5220.69  66.48%0.10
5 St. Lambert 317.67%2.34 298.00%0.63 305.0030.00 298.00#0.00 300.33%0.52 315.0010.00
6 Red Deer 447.67%5.39 417.83%0.98 427.83%0.41 417.00%0.00 422.33%0.52 439.00#0.00
7 Qu'Appelle 1125.67%3.20 1065.33%1.03 1081.50%1.38 1057.670.82 1071.00%1.41 1078.67%1.21
River : :
® 8 Fraser 263.33%0.52 254.00%0.63 257.830.75 251.67:0.82 253.1730.75 257.50%0.84
River :
| 9 Sumas River - 13.8240.04 14.67+0.05 14.18#0.42 14.2730.19 14.72%0.26
10 Hamilton  579.00%2.19 549.50%0.84 555.17%0.98 544.000.63 553.000.63 570.670.52
Harbour _ :
11 Waters  503.331.63 482.50%0.55 - 478.330.82 473.50$0.84 488.83%0.75
Mixture : .
12 RM-ANI-2  229.00%0.63 217.00#0.00 220.67%0.52 215.0040.00 215.00%0.00 220.673%0.82
(ANI-12%*D.L.)
13 RM-ANI-3  306.17%1.21 290.00%0.00 295.00$0.00 288.67$0.52 287.1720.75 296.50%0.55
(ANI-LOW-MED)
14 RM-CAT-2  235.3320.82 221.16%0.75 223.50%0.55 219.50%0.55 221.5020.55 224.83%0.41
(CAT-12*D.L.)
15 RM-CAT-3  425.50%1.05 400.67%0.52 406.1720.41 399.00%0.00 403.330.82 416.670%0.82
(CAT-LOW-MED) '
16 CRM-2 455.17%5.08 430.67%0.52 435.1720.41 438.0020.00 423.1730.41 455.0020.00
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Table 9. JTU) wonitoring
(average of 6 observations * standard deviation)
No. Waters Storage Time,; Week
0 3 6 9 12 15
1 Pebbleloggitch 0.72%0.02 0.60%0.00 0.65%0.00 0.55%0.09 0.62%0.05 0.46%0.04
2 Mercy River 0.78%0.04 0.7330.03 0.76:0.01 0.6840.09 0.810.06 0.9310.15
3 Sand Pond 7.2580.40 7.780.25 8.67#0.26 9.0430.33 6.70%1.13 5.12:0.20
4 Carillon 4.84+0.20 4.83%0.26 6.75%0.52 4.08%1.63 8.9520.66 9.370.55
S St. Lambert 0.83%0.04 0.55%0.03 0.7920.13 0.6920.17 0.890.26 0.47+0.04
6 Red Deer 29.00+1.10 14.00%0.00 15.001.10 11.83#3.71 12.000.00 10.00+0.00
7 Qu'Appelle 11.00£0.00 8.33:0.10 5.1820.43 4.10:0.94 3.42:0.28 3.83%l.02
River '
8 Fraser River  3.57%0.10 4.62%0.20 4.20#0.62 2.45%0.78 4.33%1.63 3.83%0.52
9 Sumas River - 2.2040.00 2.77%0.31 0.4230.12 2.15%0.55 1.50%0.00
10 Hamilton 4.10%0.11 3.05%0.08 2.73%0.36 1.6730.68 2.75:0.69 1.9230.20
Harbour
11 Waters Mixture 0.15%0.00 0.07#0.08 0.18%0.00 0.1120.00 0.10£0.00 O0.16%0.09
12 RM-ANI-2 0.45%0.01 0.35%0.00 0.3520.00 0.4020.11 0.32£0.10 0.31+0.04
(ANI-12*D.L.) :
13 RM-ANI-3 0.70£0.02 0.39+0.03 0.44%0.02 0.56%0.09 0.3820.03 0.33%0.03
(ANI-LOW-MED) A
14 RM-CAT-2 ©0.22%0.03 0.13%0.02 0.19%0.02 0.53$0.72 0.190.08 0.12%0.02
(CAT-12*D.L.)
15 RM-CAT-3 0.19%0.01 0.10%0.01 0.18%0.02 0.1620.02 0.14%0.02 0.1140.02
(CAT-LOW-MED)
16 CRM-2 0.15%0.00 0.08%0.00 0.1520.00 0.1220.00 0.13%0.02 0.10%0.00
(Sample C) ’
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. Table 11.

- 35 -
Summary of Na (ppm) monitoring

No. Waters

Storage Time, Week

0 3 6 gy 12 15
1 Pebble- 2.83%0.05 2.80+0.00 2.9040.07  2.78%0.01  2.94%0.17  2.83%0.03
loggitch
2 Mercy River 2.93%0.05 2.98%0.04 3.0420.05  2.96%0.16  2.9310.06  2.94%0.02
3 Sand Pond  3.72%0.08 3.83%0.05 4.1340.06  3.73#0.02  3.69£0.02  3.80%0.02
4 Carillonm 2.23£0.08 2.20+0.00  2.28%0.03  2.18#0.01  2.1530.01  2.2120.03
"5 St. Lambert 12.40%0.11 12.48%0.21  12.43%0.10 11.9320.16 12.20%0.06 12.70%0.06
6 Red Deer  28.97%2.49 29.20%0.21  27.77#0.40 28.27%0.10 29.67:0.08  29.83%0.19
7 Qu'Appelle 112.00%1.10 112.33%0.52 111.33:1.51 99.3320.87 109.50%1.52 114.33%l1.2]
River
8 Fraser 6.93%0.05  7.12+#0.12 7.14%0.06  7.1120.03  7.02%0.08  7.30%0.06
’ River
9 Sumas River - —  2687.5044.24 2582.00%27.60 2592.50%10.41 2541.0%21.67
10 Hamilton  33.32%0.11 32.37#0.23  30.87#0.46 34.05%0.24 32.73%0.21  33.830.23
Harbour :
11 Waters 1.2840.04 1.25%0.06 1.2540.02  1.2140.01  1.4230.16  1.23%0.02
Mixture
12 RM-ANI-2 4.08%0.12 4.130.05 4.0220.08  3.9420.02  3.92%0.02  4.18%0.05
(ANI=12*D.L.)
13 RM-ANI-3  16.28%0.81 16.47%0.31  16.42%0.26 15.08#0.04 16.35+0.08 16.92%0.12
(ANI-LOW-MED)
14 RM-CAT-2 4.5740.18 4.55%0.06 4.4840.10  4.39%0.05  4.3440.01  4.60+0.03
(CAT-12*D.L.)
15 RM-CAT-3  24.78%0.16 24.43%0.27  24.63%0.45 23.5210.08  24.630.23  24.90%0.13
(CAT-LOW-MED) :
16 CRM-2 18.3840.44 18.870.23  18.67%0.18 16.8510.14 18.80%0.13 19.23%0.10
(Sample C) .




‘ Table 12.

: - 36 -
Summary of K (ppm) monitoring

St‘orage' Time, Week

No. Waters
0 3 6 9 12 15
1 Pebble- 0.24%0.01  0.20%0.00 0.2440.02  0.23%0.00  0.280.04 0.22+40.01
loggitch
2 Mercy River 0.27%0.01 0.28%0.04  0.2840.01  0.2820.04  0.27#0.02 0.2630.01
3 Sand Pond  0.19%0.01 0.23#0.05 0.2440.00  0.1840.01  0.1820.01 0.17%0.0l
4 Carillon  0.80%0.02 0.80%0.00 0.81%0.12  0.7940.01  0.78#0.01 0.79+0.01
5 St. Lambert 1.34%0.02 1.35%0.06 1.3620.01  1.36%0.03  1.31#0.01 1.323%0.02
6 Red Deer 3.09%0.09 3.07%0.05 3.050.02  3.05#0.01  3.03:0.02 3.10%0.03
7 Qu'Appelle 11.67%0.26 11.52%0.16  11.20%0.06 10.23#0.20 10.9820.17 11.06%l1.15
River
8 Fraser 7.30%0.10 7.20%0.06 7.2740.05  7.10%0.00  7.30#0.00 7.20%0.00
0 River
9 Sumas River - - 101.6720.52 97.5843.22  102.67%1.37 98.93%0.46
10 Hamilton 4.92%0.12 4.90%0.09  4.90%0.00  4.85%0.04  4.97#0.02  4.97%0.02
Harbour
11 Waters 0.51%0.01 0.50%0.00 0.51%0.01  0.50%0.01  0.49%0.01 0.51+0.01
. Mixture
12 RM=ANI-2 2.39%0.02  2.45%0.06 2.4140.02  2.490.01  2.3620.01  2.45%0.02
(ANI-12%*D.L.)
13 RM-ANI-3 7.020.04 6.92%0.10 6.92%0.08  6.75%0.06  6.98%0.04 6.83#0.08
(ANI-LOW-MED)
14 RM~CAT-2 '3.21%0.06  3.25+0.06 3.2540.02  3.2140.03  3.16%0.02 3.2330.04
(CAT-12%D.L. )
15 RM-CAT-3  7.60%0.09 7.5320.08  7.5730.05  7.37#0.05  7.65:0.06 7.55%0.05
(CAT-LOW-MED)
16 CRM-2 0.870.00  0.90%0.00 0.900.01  0.88%0.01  0.87:0.01 0.87%0.0l
(Sample C)
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Summary of Ca (ppm) monitoring

Waters

Storage Time, Week

(Sample C)

No.
0 3 6 g 12 15
1 Pebble- 0.820.10 0.38%0.04  0.35%0.02  0.37#0.01  0.4120.03 0.43%0.03
loggitch -

"2 Mercy River 1.00%0.00 0.870.05  0.80%0.01  0.88%0.01  0.90%0.02  0.87%0.0l
3 Sand Pond  0.82%0.12 0.5630.05 0.4640.02  0.48%0.05  0.54%0.05  0.53%0.05
4 Carillon 7.30%0.28 7.68%0.29 7.5830.23  7.7920.09  7.85#0.11  7.57%0.05
5 St. Lambert 36.28%1.24 36.17%#1.02  35.60%0.37 37.3840.19 37.02%0.24  36.40%0.21
6 Red Deer  40.62%1.24 40.80%0.84  40.1820.59 41.47%0.29 41.18%0.39  40.4220.15
7 Qu'Appelle 64.15%1.68 64.25%0.90  58.87%1.09 65.2230.82 64.5230.95 63.78%1.12

River
8 Fraser 16.28+0.37 16.38%0.47  16.53#0.20 16.78%0.16 17.05%0.14 16.38%0.15
’ River
9 Sumas River - - 110.00£0.63 107.00%1.79 106.15#3.59 113.17%1.47
10 Hamilton  55.10%0.55 54.08%1.03  52.13%2.05 57.68#0.28 56.85#0.46 56.08%0.41
Harbour
11 Waters 12.53%0.46 13.02%0.30  12.78%0.20 13.40%0.06 13.43%0.10 13.10%0.16
Mixture

12 RM-ANI-2  26.87%0.79 26.3720.20  25.63%0.36 26.82#0.16 26.87%0.22 26.50%0.36

(ANI-12*D.L.) -

13 RM-ANI-3  12.67%0.31 12.9320.24  12.70#0.09 13.13#0.22 13.25#0.19 13.23%0.19

(ANI-LOW-MED) :

14 RM-CAT-2  28.15%0.69 27.93%0.36  27.4530.19 28.33#0.51 28.2230.21 27.72+0.33

(CAT-12%*D.L.)

15 RM-CAT-3  33.72%4.13 34.93%0.79  34.63%0.43 36.28%0.26 35.37%0.19  35.28%0.33

(CAT-LOW-MED)

16 CRM-2 41.52%1.55 41.92%0.37  40.68+0.28  43.0240.40 42.2230.52  42.07%0.39
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Summary of Mg (ppm) monitoring

Storage Tiﬁé, Week

No. Waters
0 3 6 9 12 15

1 Pebble- 0.4540.06 0.40t0.01  0.37£0.01  0.37£0.00  0.37:0.01 0.37:0.0l
loggitch

2 Mercy River 0.48t0.04 0.43t0.05 0.42¢0.004 0.43:0.01  0.43:0.01  0.42+0.00

3 Sand Pond  0.52¢0.04 0.55+0.08 0.43:0.004 0.45:0.02  0.46£0.02  0.44+0.02

4 Carillon  1.80¢0.11 1.80:0.06 1.82¢0.48  1.83:0.01  1.80:0.03 1.75+0.01

5 St. Lambert 7.82t0.13 7.72+0.15 7.85£0.22  7.92¢60.08  8.00:0.06 7.78+0.04

6 Red Deer  15.50+0.17 14.870.23  14.92¢0.33 15.3260.15 14.98:0.10 14.9£0.19

7 Qu'Appelle 35.78+0.17 35.82£0.17  36.43:0.49 37.20t0.95 36.97:0.62  35.8:0.22
River

8 Fraser 16.52¢0.11 16.22£0.17  16.13¢0.21 16.35¢0.23 16.53%0.10 16.50£0.11
River

9 Sumas River - - 125.17¢1.17 336.50£3.94 327.83:2.86 321.33% 3.0l

10 Hamilton  13.25¢0.24 13.20:0.25  13.2080.17 13.35:0.14 13.33:0.10 13.30%0.06
Harbour

11 Waters 2.77£0.05  2.72¢0.08 2.73t0.05  2.68t0.04  2.75:0.06  2.70:0.00
Mixture

12 RM-ANI-2 7.88:0.12 7.73:0.18 7.62¢0.08  7.78+0.04  7.85:0.06  7.78:0.04

(ANI-12%*D.L.)

13 RM-ANI-3  15.4740.16 15.05£0.23  14.82¢0.13 15.18¢0.21 15.08:0.15 15. 00%0.80

(ANI-LOW~MED)

14 RM-CAT-2 7.20:0.09 7.1740.16  7.30£0.06  7.28:0.08  7.22:0.08  7.050.06

(CAT-12*D.L.)

15 RM-CAT-3  7.80:0.35 8.00%0.50 8.08£0.15  8.03:t0.05  7.90¢0.06  7.83:0.05

(CAT-LOW~MED)

16 CRM-2 9.38:0.08 9.230.10 9.1360.16  9.45:0.08  9.30¢0.14  9.25:0.06

(Sample C)
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Summary of hardness (ppm = CaC03) monitoring

No. Waters Storage Time, Week
0 3 6 9 12 15
1 Pebble~  3.89%0.46 2.59+0.10 2.54%0.41  2.4430.02 2.5530.08 2.61%0.11
loggitch
2 Mercy River 4.48%0.17 3.95%0.22 3.73%0.03  3.940.04 4.03:0.04 3.91#0.03
3 Sand Pond 4.17%#0.38 3.80%0.69 2.9330.06  3.05%0.21 3.22:0.19 3.1220.19
4 Carillon  25.64%1.09 26.59%0.91 25.920.86 26.97$0.27  26.99%0.35 26.13%0.17
5 St. Lambert 122.98%3.14 122.06%2.63 121.21+1.68 125.94#0.62 125.370.63 122.94%0.59
6 Red Deer  165.22+3.51 163.07+2.08 161.74%2.76 166.59+1.12 164.51%1.20 161.85%1.51
7 Qu'Appelle 307.474.04 307.85%2.75 296.95+2.98 315.96%3.97  313.25%4.69 306.4510.93
River
8 Fraser 108.15%0.80 107.66%1.59 107.69#0.70 109.21%1.17 110.63%0.65 108.84%0.55
’ River '
9 Sumas River - - 786.538.54 1652.21%19.94 1614.42+11.67 1605.50+12.88
10 Hamilton  192.12%1.88 189.34+2.30 184.51%4.92 198.9740.63 196.831.29 194.38%l.07
Harbour
11 Waters 42.68%1.08 43.68+0.95 43.16%0.63 44.5040.23  44.88%0.44  43.7810.44
Mixture
12 RM-ANI-2 99.53+2.15 97.67%1.04 95.36%0.96 99.1630.52  99.3510.65 98.22%0.90
(ANI-12*D.L.)
13 RM-ANI-3 95.29+1.37 94.18%1.02 92.64#0.83 95.29+1.19  95.50:1.05 94.80%3.64
(ANI-LOW-MED)
14 RM-CAT-2 99.931.76 99.25%1.48 98.59%0.70 100.73#1.25 100.17:0.70  98.23%0.96
(CAT-12%D.L.)
15 RM-CAT-3  120.07%3.38 119.47%2.33 119.75%1.15 123.67#0.61 120.7230.69 120.35%0.95
(CAT-LOW-MED)
16 CRM-2 142.29%4.07 142.67+1.25 139.18%0.95 146.31%0.95 143.69+1.82 143.20+0.93
(Sample C)
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Summary of S0, (ppm) monitoring

No.

(Sample C)

Waters Storage Time, Week
0 3 6 9 12 15
1 . Pebble- 6.87%0.46 6.30%0.16 6.37%0.73  6.38%0.34 5.45%0.23  6.15%0.30
loggitch
2 Mercy River 9.27£0.22 9.67%0.14 ~ 9.28%0.28  9.97%0.22 7.9040.74  9.57%0.12
3 Sand Pond  10.26%0.25 10.62+0.17 10.42%0.61 10.700.30  16.47%3.67  7.97%0.26
4 Carillon 9.57+0.37 10.65%0.52 9.87%0.45 10.10%0.32 9.580.04 <0.2
5 St. Lambert 26.70%0.35 26.57#0.21 27.03%1.39 26.880.45  27.33%0.18 27.08%0.45
6 Red Deer 80.58+4.39 77.93+0.89 70.654.69 76.7240.61  77.42+0.94  72.07+£1.03
7 Qu'Appelle 243.62£2.08 244.65%3.72 243.45%7.46 244.17%0.72  236.63%4.08 237.30%4.13
River
8 Fraser 13.50%1.23 14.80%0.84 14.17%1.23 13.480.86  13.0020.11 0.2
“ River
9 Sumas River - - 656.28%20.55 698.87£1.63  709.88%5.34 <0.2
10 Hsmilton 65.88%3,64 59.13%1.22 63.90+1.09 67.17#2.53  65.05+1089 <0.2
Harbour
11 Waters 96.15+3.80 94.78+2.06 83.60$2.06 87.78%0.37  92.68+1.67 87.77+l1.33
Mixture _
12 RM-ANI-2 21.65t1.63 21.50+1.01 20.40%0.86 20.57$0.24  19.5830.19  20.183%0.30
(ANI-12*D.L.)
13 RM-ANI-3 63.504.88 60.08%2.65 51.75%3.54 56.85%2.10  53.22%0.47 53.6020.71
(ANI-LOW-MED)
14 RM—-CAT-2 18.10%0.66 18.20%0.43 19.52+3.64 17.50%0.28  17.1230.47 17.47%0.37
(CAT-12%*D.L.)
15 RM-CAT-3  25.32%1.32 26.08%1.24 25.22+0.84 25.82#0.34  24.670.30 25.08%0.31
(CAT-LOW-MED)
16 CRM-2 38.33+0.18 37.2741.60 37.67:1.65 36.43%1.56  36.6710.33  38.02%0.51




D Table 17.

- 4] -

Summary of Cl (ppm) monitoring

No. -ﬁQtets Storage Time, Week
0 3 - 6 g 12 15
1 Pebble- 4.35%0.27 4.33%0.16 4.38%0.21 4.15%0.06 4.20%0.23  4.28%0.10
loggitch
2 Mercy River 4.66%0.20 4.72%0.12 4.55%0.16  4.800.63 4.55%0.16  4.43%0.05
3 Sand Pond  5.30%0.93 5.95%0.08 6.17%0.35 5.73$0.08  10.30%2.01  5.70%0.00
4 cCarillon 2.02%0.15 2.25%0.14 2.100.17 2.07+0.08  2.12+0.04 -
5 St. Lambert 24.38%0.25 25.05%0.24 25.07%0.16  24.35£0.27  24.5540.06 24.68+0.08
6 Red Deer 3.93%0.19 4.00%0.13 3.75%0.23 3.670.05 3.9530.11  3.5720.14
7 Qu'Appelle 89.42¢1.50 91.43:0.43 82.834.57  90.52:0.86  91.60%0.27  89.87l.80
River
8 Fraser 12.78%0.87 12.75%0.19 12.43%0.10  12.28%0.10  12.57+0.05 --
“ River
9 Sumas River - - 4904.77%272.33 4299.28%29.13 4565.48+84.99 4794.08+134. 26
10 Hamilton  62.030.98 64.480.71 57.452.49  64.93%0.75  61,9840.23 -
Harbour
11 Waters 1.270.28 1.20#0.06 1.10%0.00  0.98%0.04 1.00$0.00  1.07+0.14
Mixture
12 RM-ANI-2  6.88%0.19 6.85%0.08 6.78+0.08 6.4810.15 6.50%0.06  6.72%0.08
(ANI-12%D.L.)
13 RM-ANI-3  24.47%0.30 24.65%0.04 24.80%0.21  23.98#0.23  23.97:0.14 24.3340.89
(ANI-LOW-MED)
14 RM-CAT-2  12.08+0.21 12.27#0.19 12.570.48  11.90%0.09  11.88%0.08 12.07%0.05
(CAT-12%D.L.)
15 RM-CAT-3  75.90%1.86 77.78+1.08 70.67$2.89  78.570.64  73.54%0.17 75.92%0.99
(CAT-LOW-MED)
16 CRM-2 104.12£1.24 107.45%0.79 99.206.14  105.97%1.26  104.47%0.46 103.7740.96
(Sample C)
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Summary of alkalinity (ppm—CaCO3) monitoring

No. Waters Storage Time,; Week
0 3 6 9° 12 15
1 Pebble- <1 <1 <1 1.95%0.61  2.64%1.87 <1
loggitch
2 Mercy River <1 <1 <1 1.8840.54  1.1320.15 <1
3 Sand Pond  2.22%0.56 a <1 4.82+].83 2.37$0.55  2.56+1.33
4 Carillon  16.80%1.45 16.65%0.58 17.75%0.72  15.53%1.47  17.64%2.00 19.32%1.49
5 St. Lambert 90.18%1.98 88.60%1.30 93.17%1.68  92.82#5.35  90.72#2.33  96.83%l.46
6 Red Deer  150.67%2.73 146.27%3.07 151.2745.95 151.07#3.08  154.98%4.44 155.32%l11.10
7 Qu'Appelle 183.83%6.52 179.4%5.38 187.18+1.75 183.8842.93 188.75%4.85 178.57%43.85
River
8 Fraser 95.771.42 91.120.69 94.57+1.39  94.30%4.546  94.22%1.61  98.35%4.10
‘ River '
9 Sumas River - - 54.48%0.40  53.553.03  55.68%2.36  57.88%2.27
10 Hamilton 111.17%1.84 104.85%1.20 108.87+1.49 109.37+2.80 108.13+1.45 113.98%0.96
Harbour
11 Waters 4.95%1.77 <1 <1 '3.80%2.26  2.67%1.85 <1
Mixture
12 RM-ANI-2  82.58%1.65 80.22%0.68 83.47t1.00  83.654.05  83.87+2.12 89.93+1.06
(ANI-12%D.L.) |
13 RM-ANI-3  47.43%2.66 45.88%0.98 47.65%0.67  45.87+3.47  46.85%l.54 50.80%2.78
(ANI-LOW-MED)
14 RM-CAT-2  79.00%2.23 76.27+3.76 79.28+1.61  80.80:3.86  78.67+l.54 82.16+2.82
(CAT-12*D.L.)
15 RM-CAT-3  48.872.53 46.90%2.34 48.90%1.49  46.92+2.18  47.60%4.36 53.25%0.33
(CAT-LOW-MED)
16 CRM-2  1.59%0.31 <1 <1 1.9840.62  1.5440.26 -
(Sample C) .
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Table 19. Summary of SiO2 (ppm) monitoring
No. Wacei-é Storage Time, Week
0 3 6 9’ 12 15
1 Pebble- 1.8840.02 1.95%0.02 1.84%0.08. 1.8940.01 1.8640.04  1.8810.01
loggitch
2 Mercy River 1.67:0.01 1.75%0.01 1.62%0.07  1.67%0.0l 1.65£0.01  1.65%0.02
3 Sand Pond  1.62%0.05 1.74%0.02 1.63%0.06 1.680.004  2.09%0.73  1.030.43
4 Carillon 3.49%0.05 3.77%0.01 3.5430.08 3.590.05 3.6610.12  3.48%0.23
5 St. Lambert 0.37%0.01 0.39%0.03 0.40%0.01 0.37+0.01 0.3740.01  0.38%0.02
6 Red Deer 2.97£0.03 3.04%0.01 3.02%0.08 2.9910.01 2.6710.03  3.05%0.03
7 Qu'Appelle 7.66%0.06 7.89%0.06 7.7730.11 7.5940.06 7.7240.02  7.66%0.12
River
8 Fraser 18.1740.11 19.16%0.10 18.27%0.21  18.23#0.07  18.28%0.06 18.09%0.09
River
9 Sumas River - - 3.3240.12 3.21%0.07 3.33:0.01  3.26%0.01
10 Hamilton 0.23%0.01 0.29%0.01 0.25%0.04  0.27%0.01 0.20$0.05  0.20%0.08
Harbour
11 Waters 2.26%0.01 2.3320.01 2.25%0.03  2.25#0.01 2.30%0.02  2.28%0.01
Mixture .
12 RM-ANI-2 1.15£0.004 1.180.01 1.140.02 1.1410.01 1.0040.07  1.160.01
(ANI-12%D.L.)
13 RM-ANI-3 2.2940.01 2.36%0.01 2.28%0.05 2.2840.1 2.25%0.01  2.23#0.06
( ANI-LOW-MED)
14 RM-CAT-2 1.26%0.03 1.28%0.02 1.20%0.07 1.2340.01 1.2340.01  1.23%0.01
(CAT-12%D.L.) .
15 RM-CAT-3 7.33%0.05 7.50%0.03 7.31%0.11  7.17%0.03 6.9410.04  7.23%0.06
(CAT-LOW-MED)
16 CRM-2 <0.02 <0.02 <0.02 1 <0.02 <0.02 <0.02
(Sample C)
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Summary of BOg and KO, (ppm-N) monitoring

No. Waters >> S£orage Time, Week
0 3 6 9° 12 15
1 Pebble-= 0.017%0.014  <0.01 <0.01 - 0.0120.002 0.014%0.002
loggitch
2 Mercy River  <0.0l <0.01 <0.01 - <0.01 <0.01
3 Sand Pond  0.02%0.01 0.02%0.01 0.010.0l - 0.0210.004 0.023%0.003
4 Carillon 0.13%+0.01 0.13%0.01 0.20%0.07 - 0.2740.04  0.300%0.085
> 5 St. Lambert 0.16%0.01 0.14%0.004 0.13%0.08 - 0.2510.03  0.248%0.013
6 Red Deer 0.03%0.02 0.02%0.001  <.005 - 0.06$0.01 0.033%0.016
7 Qu'Appelle . 2.86%0.06 3.44%0.12  2.8710.42 - 3.32#0.04 3.212$0.121
River
8 Fraser 2.16%0.05 2.57%0.02 2.18%0.20 - 2.5330.04 2.523%0.03
‘ River
9 Sumas River - - 0.014 0. 005 - 0.0120.004 <0.01
10 Hamilton 2.80%0.08 2.75%0.08 3.00%0.28 - 3.5620.06 3.452+0.118
Harbour
11 Waters 0.60£0.01 0.57%0.01  0.62%0.01 - 0.60%0.03  0.591%0.017
Mixture
12 RM-ANI-2 0.42%0.02 0.38%0.01 0.43%0.01 - 0.4220.02 0.40820.013
(ANi-12%D.L.)
13 RM-ANI-3 0.93%0.16 0.93%0.04 0.98%0.08 - 1.0140.03 0.957%19.510
(ANI-LOW-MED)
14 RM-CAT-2  0.31%0.01 0.29%0.01 0.34%0.01 - 0.32:0.01  0.308$0.013
(CAT-12*D.L.) '
15 RM-CAT-3 0.36%0.01 0.35%0.01 0.40%0.01 - 0.3840.02 0.378%0.013
(CAT~LOW-MED)
16 CRM-2 0.04£0.01 0.033%0.003 0.030.01 - 0.03£0.01  0.033+0.002
(Sample C)
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Table 21. Summary of F(ppm) and B (ppm) mnit’qring

No. WaférsA Storage Time, Week
| oE) 15(F) o(8) 15 (8)

1 Pebbleloggitch T 0.0670.004 0.071%0.02 <0.004 <0.004

2 Mercy River 0.069+0.013 0.071%0.011 <0.004 <0004

3 Sand Pond - — | - 7 - -

4 Carillon 0.09840.01  0.1030.02 <0.004  0.005%0.001

5 St. Lambert 0.200.006 0.1980.011 <0.004  0.026%0.001

6 Red Deer 0.293%0.007 0.278%0.17 _ <0.004  0.0280.001

7 Qu'Appelle River  0.599%0.007 0.624%0.045 0.05420.014 0.176%0.002

8 Fraser River - - - I ; “

9 Sumas River - - - -

® 10 Hamilton Harbour  0.646%0.007 0.619%0.03 <0.004  0.097%0.001

11 Waters Mixture 0.126%0.031 0.690%0.37  <0.006  0.006%0.001

12 RM-ANI-2 0.258%0.24  0.246%0.75 <0.004  0.01310.002
(ANI-12*D.L.)

13 RM-ANI3 0.648+0.005 0.609+0.039 <0.004 <0.004
(ANI~-LOW-MED) |

14 RM-CAT-2 0.173%0.010 0.668%0.471 <0.004  0.012%0.00
(CAT-12%D.L.)

15 RM-CAT-3 0.200£0.031  0.17%0.05 <0.004 _ 0.00720.001
(CAT-LOW-MED)

16 CRM-2 0.1490.030 0.225%0.075 <0.004 <0.004
(Sample C)
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Table 22. Summary of evaluated results
Pﬁianeter High Level Medium Level tov Level
pH, ph units > 7 oK > 46< 7 OK - | < & oK
Colour, H.U. > 40  OK > 5&< 40 OK <5 OK
Specific “
conductance, Ws/cm| >480 OK > 40 & <480 OK < 40 OK
Turbidity, JTU > 6 ? >.36< 6 ? <0.3 ?
Na, ppm > 80 OK > 8&<35 OK < 8 OK
K, ppm > 10 OK 0.7 & < 8 OK <0.7 oK
Ca, ppm >5 0K > 1&<50 OK <1 ?
Mg, ppm >35  OK > 1&<17 OK < 1 ?
ﬁardness,
ppm CaCog >300 OK > 25 & <300 OK < 5 ?
SO“,Vﬁﬁm. > 30 Some uncer- Some un-
tainty due certainty
to MTB due to
analysis. |> 11 & < 30 OK <11 MIB
analysis.
C1, ppm > 70 OK >38&<70 OK < 3 OK
Aikaiinit&,
ppm CaCOj3 >100 OK > 5&K100 OK < 5 ?
$i0,, ppm > 7 0K > 1&8< 7 O < 1 OK
NO3 & NO,~N,
ppm 0.9 OK >0.1 & <0.9 OK <0.1 ?
F, ppm 0.5 Seems OK Seems OK Seems OK
' More data More data More
needed. 0.1 & <0.5 needed. <0.1 data
needed.
ﬁ;'ppﬁi Not enough data Not enough data Not enough data
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APPENDIX - List of Tables on Raw Data
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Table Al. Raw data of physical parameters monitoring = week 0

Water Parameters
pH - Colour Specific Turbidity
H.U. Conductance JTU
us/cm

Pebbleloggitch 4.55 100 35.0 0.75
4.53 100 35.4 0.70
4.51 100 35.5 0.70
4.51 35.9 0.73
4.51 36.1 0.70
4.52 36.2 0.73

Mercy River 4.03 80 68.5 0.77
4.02 80 68.9 0.75
4.01 80 69.0 0.75

4.02 64.3 0.77
4,02 64.5 0.80

4.01 65.1 0.85

Sand Pond 4.42 300 39.3 7.2
' 4.40 300 39.8 6.6

4.40 300 39.8 7.2

4.40 39.9 7.2

4.40 40.0 7.5

4.40 40.0 7.8

Carillon 7.20 40 69.8 5.00
7.22 40 70.2 4.50

7.25 40 70.3 4.75

7.25 68.6 5.00
7.26 68:.8 4.80
26 69.3 5.00

St. Lambert 8.02 <5 319 0.85
8.07 <5 319 0.80
8.07 <5 321 0.82

8.08 315 0.80

8.08 316 0.82

8.09 316 0.90

Red Deer .2 40 444 28

40 454 28
40 455 28

446 ‘ 30
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Table Al. Raw data of physical parameters mwonitoring = week 0

" Water Parameters
pH - Colour Specific Turbidity
H.U. Conductance JTU
us/cm
Qu'Appelle River 7.77 40 1122 11
7.79 40 1123 11
7.79 40 1125 11
7.79 1126 11
7.80 1127 11
7.81 1131 11
Fraser River 7.86 80 264 3.5
7.87 80 264 3.5
7.88 80 263 3.7
7.89 ' 263 3.2
7.86 263 3.5
7.87 263 3.5
Sumas River - - - -
Hamilton Harbour 8.51 20 576 4.2
8.52 20 579 4.2
8.52 20 578 4.0
8.52 578 4.0
8.52 581 4.0
8.52 582 4.2
Waters Mixture 3.02 <5 504 0.15
3.01 <5 505 0.15
3.01 <5 505 0.15
3.00 502 0.15
3.00 503 0.15
3.00 501 0.15
RM-ANI-2 7.84 <5 230 0.45
(ANI-12 D.L.) 7.89 <5 228 0.47
7.90 <5 . 229 0.45
7.90 229 - 0.45
7.91 229 0.45

7.90 229 0.45
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Water Parameters

pH - Colour Specific Turbidity

H.U. Conductance - JTU

us/cm

RM-ANI-3 7.14 <5 307 0.72

(ANI-LOW-MED) 7.12 <5 307 0.65

7.12 <5 308 0.70

7.12 305 0.70

7.12 305 0.70

7.12 305 0.70

RM~CAT-2 7.90 <5 234 0.26

(CAT-12*D.L.) 7.92 <5 236 0.26

7.92 <5 236 0.21

7.93 235 0.20

7.93 235 0.20

7.93 236 0.20

RM-CAT-3 7.74 5 424 0.20

(CAT-LOW-MED) 7.78 5 425 0.18

7.77 5 426 0.18

7.78 425 0.20

7.78 426 0.18

7.77 427 0.20

CRM-2 5.13 <5 459 0.15

(Sample C) 5.27 <5 461 0.15

5.26 <5 459 0.15

5.26 449 0.15

5.25 451 0.15

0.15

452
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Table A2. Raw data of physical parameters monitoring = week 3

Water Parameters
pH - Colour Spécific Turbidity
H.U. Conductance JTU
us/cm
Pebbleloggitch 4.52 100 34.6 0.60
4.49 100 35.3 0.60
4.49 100 34.7 0.60
4.49 34.8 0.60
4.49 35.2 0.60
4.49 34.8 0.60
Mercy River 4.06 80 61.6 0.75
4.06 80 ‘ 61.9 0.70
4.06 80 61.7 0.75
4.06 61.8 0.75
4.06 61.7 0.75
4.06 61.8 0.70
Sand Pond 4.58 300 37.3 8.0
4.53 300 37.5 8.0
4,52 300 37.6 7.5
4.52 37.7 7.7
4.51 37.7 7.5
4.51 37.8 8.0
Carillon 6.97 40 66.5 4.50
6.97 40 66.8 5.00
6.97 40 66.8 5.00
6.97 66.8 5.00
6.98 66.7 5.80
6.99 66.8 4.50
St. Lambert . 7.97 <5 297 0.60
7.97 <5 298 0.55
7.98 <5 298 0.50
7.99 298 0.55
7.99 298 0.55
8.00 299 0.55
Red Deer 8.21 40 416 14
8.23 40 418 14
8.23 40 418 14
8.24 418 14
8.24 418 14
8.24 419 14
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Table A2. Raw data of physical parameters monitoring = week 3 cont'd

Water Parameters
pH Colour Specific Turbidity
H.U. Conductance JTU
us/cm

Qu'Appelle River 7.68 40 1064 8.4
‘ 7.69 : 40 1065 8.2

7.70 40 1065 8.2

7.70 1065 8.4

7.71 1067 8.4

7.71 1066 8.4

Fraser River 7.16 80 253 4.5
7.19 80 254 4.5

7.21 80 255 4.5

7.22 254 4.5

7.22 254 4.7

7.23 ‘ 254 5.0

Sumas River 7.65 5 13.90 2.2
7.57 5 13.80 2.2

7.59 5 13.80 2.2

7.61 13.80 2.2

7.62 13.80 2.2

7.61 13.80 2.2

Hamilton Harbour 8.03 10 548 3.2
8.06 10 549 3.0

8.06 10 549 3.0

8.06 549 3.0

8.06 550 3.1

8.07 551 3.0
Waters Mixture 3.06 <5 482 0.06
3.05 <5 483 0.07

3.05 <5 482 0.07
3.05 482 0.08
3.05 483 0.08

3.05 483 0.07

RM-ANI-2 7.81 <5 217 0.35
(ANI-12%D.L.) 7.85 <5 217 0.35
7.86 <5 217 , 0.35

7.86 217 f 0.35

7.87 217 ' 0.35
7.88 217 ' 0.35
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Table A2. Raw data of physical parameters monitoring = week 3 cont'd

Water Parameters
pH - Colour Specific Turbidity
H.U. Conductance JTU
us/cm

RM-ANI-3 7.16 <5 290 0.40

(ANI-LOW-MED) 7.16 <5 290 0.42

7.17 <5 290 0.37

7.17 290 0.40

7.17 290 0.35

7.18 290 0.37

RM=-CAT-2 7.60 <5 220 0.16

(CAT-12%D.L.) 7.62 <5 222 0.15

' 7.62 <5 221 0.12

7.64 221 0.12

7.64 221 0.11

7.65 222 0.12

RM-CAT-3 7.56 5 400 0.12

(CAT-LOW-MED) 7.58 5 400 0.10

7.59 5 401 0.10

7.59 401 0.10

7.59 401 0.10

7.60 401 0.10

CRM-2 4,88 <5 430 0.08

(Sample C) 4.87 <5 430 0.08

: 4.87 <5 431 0.08

4.87 431 0.08

4.87 431 0.08

4.87 431 0.08
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Table A3. Raw data of pbysical parameters monitoring = week 6

Water i Parameters
'pH - Colour Specific Turbidity
: H.U. Conductance JTU
: ps/cm
Pebbleloggitch 4.60 100 34.3 0.65
4.58 100 34.7 0.65
4.58 100 34.2 0.65
4.58 34.2 0.65
4.58 34.0 0.65
4.58 34.0 0.65
Mercy River 4.09 80 62.5 0.77
4.09 80 62.6 0.77
4.09 80 62.4 0.77
4.09 62.4 0.77
4.09 62.3 0.75
4.09 62.3 0.75
Sand Pond 4.74 320 38.5 8.5
4.71 320 39.2 8.5
4.70 320 38.7 8.5
4.69 38.8 9.0
4.69 38.9 8.5
4.69 38.9 9.0
Carillon 7.04 50 66.6 6.50
7.09 50 66.7 6.00
7.11 50 66.7 6.50
7.11 66.7 7.00
7.12 66.7 7.00
7.14 66.8 7.50
St. Lambert 7.72 <5 305 . 0.65
7:79 <5 305 0.70
7.79 <5 305 0.70
7.80 305 0.85
7.81 305 0.85
7.82 305 1.00
Red Deer 8.17 40 428 14
8.19 40 427 14
8.21 40 428 15
8.21 428 15
8.21 428 15




- 67 -~

Table A3. Raw data of physical parameters monitoring = week 6 cont'd

Water Parameters
pH Colour Specific Turbidity
H.U. Conductance JTU
us/cm

Qu'Appelle River 7.67 40 1083 4.5
7.72 40 1083 5.0

7.69 40 1082 5.0

7.70 1081 5.5

7.71 1080 5.5

7.72 1080 5.6

Fraser River 7.29 60 259 3.2
: 7.33 60 258 4.0

7.34 60 258 4.0

7.36 258 4.5

7.37 257 4.5

7.36 257 5.0

Sumas River 7.14 5 14.70 2.2
7.17 5 14.70 2.7

7.18 5 14.70 3.0

7.20 14.60 2.7

7.20 14.70 3.0

7.20 14.60 3.0

Hamilton Harbour 7.65 20 ‘ 556 2.2
7.67 20 556 2.5

7.68 20 556 2.6

7.69 555 3.0

7.68 554 3.0

7.71 554 3.1
Waters Mixture 2.86 <5 4.42 0.18
2.85 <5 4.51 0.18
2.85 <5 4.50 0.18
2.84 4.45 0.18
2.84 4.50 0.18
2.84 4.51 0.18
RM-ANI-2 7.84 <5 220 0.35
(ANI-12%D.L.) 7.89 <5 221 0.35
7.91 <5 221 0.35

7.91 221 0.35

7.91 220 0.35

7.91 221 0.35
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Table A3. Raw data of physical parameters monitoring = week 6 cont'd

Water Parameters
pH Colour Specific Turbidity
H.U. Conductance JTU
us/cm

RM-ANI-3 7.28 <5 295 0.42

(ANI-LOW=MED) 7.26 <5 295 0.45

7.26 <5 295 0.47

7.26 295 0.42

7.26 295 0.42

7.26 295 0.45

RM-CAT-2 8.06 <5 223 0.22

(CAT-12*D.L.) 8.07 <5 223 0.20

' 8.08 <5 223 0.20

8.07 224 0.17

8.08 224 0.17

8.08 224 0.20

RM~CAT-3 7.42 5 406 0.20

(CAT-LOW-MED) 7.42 5 406 0.17

‘ 7.43 5 407 0.20

7.43 406 0.17

7.43 406 0.20

7.43 406 0.16

CRM-2 5.47 <5 435 0.15

(Sample C) 5.50 <5 436 0.15

5.51 <5 435 0.15

5.50 435 0.15

5.51 435 0.15

5.51 435 0.15
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Table A4. Raw data of physical parameters wonitoring = week 9

Water Parameters
pH - Colour Specific Turbidity
H.U. Conductance JTU
' s/cm

Pebbleloggitch 4.60 100 32.6 0.55
4.57 100 33.2 0.60

4.57 100 32.6 0.45
4.57 33.0 0.50
4.57 : 32.9 0.50
4.57 32.9 0.70

Mercy River 4.11 80 60.3 0.55
4.08 80 61.6 0.75
4.08 80 61.4 0.80
4.08 61.5 0.70

4.08 6l.4 0.65
4.08 6l.4 0.60

Sand Pond 4.58 400 36.9 9.0
4,56 400 37.3 9.0

4.56 400 37.3 9.5

4.56 37.3 8.5

4.56 37.2 9.0

4.56 37.3 9.5

Carillon 7.08 40 65.0 6.0
7.15 40 65.0 1.5

7.17 40 65.1 4.0

7.17 : 65.1 3.0

7.18 : 65.2 5.0

7.18 65.1 5.0

St. Lambert 7.60 <5 298 1.00
7.66 <5 298 0.50

7.66 <5 298 0.65

7.67 298 : 0.75

7.67 298 0.65

7.69 298 0.60

Red Deer 8.19 40 417 7.0
8.23 40 417 11.0

8.24 40 418 8.0

8.24 : 417 15.0

8.25 417 15.0

8.24 417 15.0
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Table A4. Raw data of physical parameters monitoring = week 9 cont'd

Water Parameters
pH - Colour Specific  Turbidity
H.U. Conductance JTU
pus/cm
Qu'Appelle River 7.72 40 1058 2.6
7.74 40 1059 4.0
7.75 40 1058 5.5
7.76 1057 4.0
7.78 1057 4.0
7.77 1057 4.5
Fraser River 7.73 60 253 2.2
7.75 60 252 4.0
7.73 60 252 2.5
7.74 251 2.0
7.72 251 2.0
7.75 251 2.0
Sumas River 7.19 10 14.4 0.45
7.24 10 14.4 0.25
7.24 10 13.4 0.30
7.24 ‘ 14.1 0.55
7.24 14.2 0.50
7.25 14.6 0.45
Hamilton Harbour 7.62 20 544 1.5
7.64 20 545 1.5
7.65 20 544 0.5
7.65 544 2.0
7.65 544 2.0
7.67 543 2.5
Waters Mixture 3.09 <5 477 . ©0.11
3.08 <5 478 0.11
3.07 <5 478 0.11
3.07 479 0.11
3.07 479 0.11
3.07 479 0.11
RM-ANI-2 8.18 <5 215 0.45
(ANI-12*D.L.) 8.21 <5 215 - 0.55
8.22 <5 215 0.30
8.22 215 0.27
8.23 215 0.45
8.23 215 o 0.35
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Table.AA.ERxw data of physical parameters monitoring = week 9 cont'd

Water Parameters
pH Colour Specific Turbidity
H.U. - Conductance JTU
us/cm

RM-ANI-3 7.87 <5 288 0.60
(ANI-LOW-MED) 7.89 <5 289 0.65
7.90 <5 289 0.40

7.90 289 0.60

7.90 289 0.60

7.90 288 0.50

RM-CAT-2 7.96 <5 . 219 , 0.20
(CAT-12*D.L.) 7.99 <5 219 0.25
7.99 <5 219 0.30

8.00 220 0.20

8.00 220 0.20

8.00 220 0.20

RM-CAT-3 7.43 5 399 0.15
(CAT-LOW-MED) 7.49 5 399 0.20
7.50 5 399 0.15

7.52 399 0.15

7.52 399 0.15

7.53 399 0.15

CRM-2 4.88 <5 438 0.12
(Sample C) 4.83 <5 438 0.12
' 4.83 <5 438 0.12

4.83 438 0.12

4.83 438 0.12

4.83 438 0.12
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Table AS. Raw data of physical parameters monitoring = week 12

Water i Parameters
ipH Colour Specific Turbidity
; H.U. Conductance JTV
: us/cm
Pebbleloggitch 4.58 100 34.7 0.65
4.52 100 35.0 0.65
4.52 100 34.6 0.65
4.52 34.6 0.65
4.52 34.5 0.55
4.52 34.3 0.55
Mercy River 4.09 80 62.0 0.80
4.08 80 62.0 0.85
4.07 80 62.1 0.85
4.07 61.8 0.85
4.07 61.7 0.80
4.07 61.7 0.70
Sand Pond 4.62 400 37.6 7.7
4.57 400 37.5 9.0
4.57 400 37.7 9.0
4.56 37.6 9.5
4.55 37.6 9.0
4.56 37.6 9.5
Carillon 6.72 40 67.7 6.5
6.79 40 66.7 8.0
6.83 40 66.7 8.2
6.82 66.2 6.0
6.81 66.1 6.0
6.83 65.7 5.5
St. Lambert 7.51 <5 301 1.0
7.59 <5 300 1.0
7.61 <5 300 1.0
7.64 : 301 1.2
7.65 300 0.5
7.67 300 0.65
Red Deer 8.10 40 422 12.00
8.14 40 422 12.00
8.15 40 423 12.00
8.15 423 12.00
8.16 422 12.00

8.16 422 12.00
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Table A5. Raw data of physical parameters monitoring = week 12 cont'd

Water Parameters
pH - Colour Specific Turbidity
H.U. Conductance JTU
ps/cm
Qu'Appelle River 7.66 40 1073 3.8
7.71 40 1071 3.5
7.69 40 1071 3.5
7.69 1072 3.5
7.69 - 1070 3.0
7.70 1069 3.2
Fraser River 7.72 80 253 4.5
7.89 80 254 5.0
7.89 80 254 6.5
7.88 253 1.5
7.85 253 4.5
7.91 252 4.0
Sumas River 7.12 10 14.5 2.5
7.20 10 14.5 2.5
7.20 10 14.2 2.5
7.20 14.1 2.5
7.20 14.1 1.2
7.21 14.2 1.7
Hamilton Harbour 7.73 20 553 3.5
7.78 20 554 3.0
7.79 ‘ 20 553 3.5
7.76 ' 553 2.0
7.78 553 2.0
7.79 552 2.5
Waters Mixture 3.12 <5 474 0.10
3.10 <5 475 0.10
3.08 <5 473 0.10
3.08 473 0.10
3.08 473 0.10
3.08 473 0.10
RM-ANI-2 7.62 <5 215 0.52
(ANI-12*D.L.) 7.69 <5 215 0.30
7.71 <5 215 0.30
7.72 215 0.25
7.72 215 0.25

7.72 215 . 0.30
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Table A5. Raw data of physical parameters monitoring = week 12 cont'd

Water Parameters
pH ~ Colour Specific Turbidity
' H.U. Conductance JTU
us/cm
RM-ANI-3 7.50 <5 286 - 0.40
(ANI-LOW-MED) 7.50 <5 288 0.35
7.54 <5 287 -0.35
7.53 288 0.40
7.53 287 0.35
7.54 287 0.40
RM-CAT-2 7.88 <5 - 222 0.25
(CAT-12*D.L.) 7.93 <5 222 0.30
7.94 : <5 222 0.20
7.95 221 0.15
7.95 221 0.12
7.96 221 0.11
RM-CAT-3 7.85 5 404 0.15
(CAT-LOW-MED) 7.86 5 404 0.12
7.88 5 404 - 0.12
7.89 403 0.15
7.89 402 0.12
7.88 403 0.15
CRM-2 4.83 <5 423 0.15
(Sample C) 4.83 <5 423 0.12
4.83 <5 424 0.12
4.83 ‘ 423 0.15
4.83 423 0.10
4.83 423 0.12
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Table A6. Raw data of physical parameters monitoring = week 15

Water ' Parameters
pH Colour Specific Turbidity
H.U. Conductance JTU
us/cm
Pebbleloggitch 4.65 100 33.5 0.45
4.61 100 33.9 0.45
4.59 100 34.0 0.45
4.59 33.4 0.50
4.59 33.5 0.50
4.59 33.4 0.45
Mercy River 4,12 60 64.20 1.20
4.11 60 64.40 1.00
4.10 60 64.10 0.95
4.10 64.10 0.85
4.10 64.00 0.85
4.10 65.00 0.75
Sand Pond 4.63 300 40.90 9.0
4.60 300 40.70 10.0
4.59 300 40.70 10.0
4.58 40.60 9.5
4,58 40.60 8.7
4.58 40.60 9.0
Carillon 7.01 60 66.6 5.0
7.05 60 66.5 5.0
7.06 60 66.5 5.0
7.05 66.5 5.5
7.04 66.5 5.2
7.04 66.3 5.5
St. Lambert 7.59 <5 315 0.45
7.69 <5 315 0.40
7.75 <5 315 0.50
7.71 315 0.45
7.73 315 0.50
7.73 315 0.50
Red Deer 8.29 40 439 10.0
8.30 40 438 10.0
8.32 40 439 10.0
8.33 439 10.0
8.33 439 10.0

8.34 439 10.0
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Table A6. Raw data of physical parameters monitoring = week 15 cont'd

Water Parameters
pH Colour Specific Turbidity
H.U. Conductance JTU
ps/cm

Qu'Appelle River 7.71 40 1078 2.3
7.75 . 40 1080 3.0

7.73 40 1079 4.0

7.75 1080 4.0

7.74 1078 4.7

7.75 1077 5.0

Fraser River : 7.70 80 258 4.0
7.88 80 259 4.0

7.92 80 257 4.5

7.92 257 3.5

7.92 257 3.0

7.92 257 4.0
Sumas River 7.24 10 14.50 1.50
7.27 10 14.50 1.50
7.30 10 14.60 1.50
7.30 14.60 1.50
7.30 15.10 1.50

7.31. 15.00 1.50

Hamilton Harbour 8.04 20 570 2.0
: 8.07 20 571 2.0

B.06 20 570 2.0

8.08 571 2.0

8.08 571 2.0

8.08 571 2.5

~ Waters Mixture 3.10 <5 488 0.35
3.07 <5 488 0.10

3.06 <5 490 0.15
3.06 489 0.15
3.07 ’ 489 0.13

3.06 489 0.10

RM-ANI-2 ' 8.15 <5 221 0.35
(ANI-12*D.L.) 8.19 <5 222 0.35
8.19 <5 221 0.25
8.20 220 0.30

8.20 220 0.30

8.20 220 ‘ 0.30




Table A6. Raw
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data of physical parameters wonitoring = week 15 cont'd

Water Parameters
pH Colour Specific Turbidity
H.U. Conduétance JTU
us/cm
RM-ANI-3 7.33 <5 297 0.30
(ANI-LOW-MED) 7.35 <5 297 0.30
7.35 <5 297 0.30
7.35 296 0.35
7.35 296 0.35
7.36 296 0.35
RM-CAT-2 7.96 <5 225 0.15
(CAT-12*D.L.) 8.03 <5 225 0.10
8.05 <5 225 0.15
8.06 225 0.12
8.07 225 0.12
8.06 224 0.10
RM-CAT-3 7.60 5 417 0.15
(CAT-LOW-MED) 7.66 5 417 0.10
7.67 5 418 0.10
7.68 416 0.10
7.70 416 0.10
7.71 416 0.10
CRM-2 4.87 <5 455 0.10
(Sample C) 4.77 <5 455 0.10
4.76 <5 455 0.10
4.76 455 0.10
4.74 455 0.10
4.74 455 0.10
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