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Appendix E: Metals Trending Graphs Part 1
Alberta/Saskatchewan Border
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Figure E1 Battle River: Aluminum Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the
than the C
Caleuluted Kruskal-Wallis satistic = 5.446

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5%
There were 2 groups of ties in the data, consequently the Kraskal-Wallis s
medians were equal.

Kruskal-Wallis statistic (H) = 5.446

Adjusted Kruskal-Wallis statistic (H") = 5.446

mificance level.

*

BattleRiver (bg)

sigmificance level, Because the calculated Knaskal-Wallis statistic is greater
squared value, we conclude that at least one season has a signif mrl\. different median concentration of this constituent than any other season.

tistic (H) was adjusted. The adjusted statistic (H) was utilized 1o determine it the

100
i
=
g Original
G0
N
40
l Deseas.
20 1
NMW ‘%LM N
o
4/16/03 10/31/06 51810 1273113

Date

Figure E2 Battle River: Aluminum Dissolved
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Figure E3 Battle River: Aluminum Dissolved
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Figure E4 Battle River: Aluminum Total
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Figure E6 Battle River: Aluminum Total

316



Arsenic Dissolved (ug/L)

Arsenic Dissolved (ug/L)

7.2

5.4

36

Time Series

* BattleRiver (bg)

aEh N
Jﬁ# PRI
& NGiPEEe

>
>

4/16/03 5/31/05 77T 9/1/09 10/18/11 12/3M13

For the
thin the
Caleula
Tabulat

Date
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Figure E8 Battle River: Arsenic Dissolved
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Figure E9 Battle River: Arsenic Dissolved
Time Series
20
16
* BattleRiver (bg)
*»
12
8
j ﬂ
. rﬁ vt R RS e 1
;
0
4/16/03 5/31/05 77107 9/1/09 10/18/11 12/3/13
Date

Figure E10 Battle River: Arsenic Total
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Figure E11 Battle River: Arsenic Total
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Figure E12 Battle River: Arsenic Total
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Figure E13 Battle River: Barium Dissolved
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Figure E14 Battle River: Barium Dissolved
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Figure E15 Battle River: Barium Dissolved
Time Series
700
L 3
560
* BattleRiver (bg)
420
*»
280
{f 4 ']} (Uf e I‘
»
*»
i
4/16/03 5/31/05 717107 9/1/09 10/18/11 12/3/13

Date

Figure E16 Battle River: Barium Total
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Figure E18 Battle River: Barium Total
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Figure E19 Battle River: Beryllium Dissolved
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Figure E20 Battle River: Beryllium Dissolved
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Figure E21 Battle River: Beryllium Dissolved
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Figure E22 Battle River: Beryllium Total
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Figure E23 Battle River: Beryllium Total
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Figure E24 Battle River: Beryllium Total
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Figure E26 Battle River: Boron Dissolved
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Figure E27 Battle River: Boron Dissolved
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Figure E28 Battle River: Boron Total
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Figure E30 Battle River: Boron Total

328



Cadmium Dissolved (ug/L)

Cadmium Dissolved (ug/L)

Time Series

0.3

0.18

* BattleRiver (bg)

0.12

)

0+ T

4
| |
4

>4

4/16/03 5/31/05 7T

Date

9/1/09 101811 12/3M13

Figure E31 Battle River: Cadmium Dissolved
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For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the caleulated Knuskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
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There were [ groups of ties in the data, so no adjustment w the Kruskal-Wallis statistic (H) was necessary.
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Figure E32 Battle River: Cadmium Dissolved
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Figure E37 Battle River: Chromium Dissolved
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Figure E38 Battle River: Chromium Dissolved
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Figure E39 Battle River: Chromium Dissolved
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Figure E40 Battle River: Chromium Total
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For the data shown, the Kruskal-Wallis test indicates NO SEASONALITYat the 5% significance level. Because the caleulated Kruskal-Wallis statistic is less
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Figure E42 Battle River: Chromium Total
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Figure E46 Battle River: Cobalt Total
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Figure E49 Battle River: Copper Dissolved
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Figure E52 Battle River: Copper Total
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Figure E54 Battle River: Copper Total
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Figure E55 Battle River: Iron Dissolved
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Figure E56 Battle River: Iron Dissolved
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Figure E64 Battle River: Lead Total
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Figure E66 Battle River: Lead Total
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Figure E67 Battle River: Lithium Dissolved
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Figure E69 Battle River: Lithium Dissolved
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Figure E74 Battle River: Manganese Dissolved
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Figure E76 Battle River: Manganese Total
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Figure E79 Battle River: Molybdenum Dissolved
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Figure E81 Battle River: Molybdenum Dissolved
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Figure E82 Battle River: Molybdenum Total
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Molybdenum Total (ug/L)

Molybdenum Total (ug/L)

Seasonality
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Nickel Dissolved (ug/L)
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Figure E85 Battle River: Nickel Dissolved

Seasonality

Faor the data shown, the Kruskal-Wallis test indicates NO SEASOMALITY at the 5% the caleulated Kruskal-Wallis s
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Selenium Dissolved (ug/L)

Selenium Dissolved (ug/L)

Time Series
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Figure E91 Battle River: Selenium Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 3% significance level, Because the calculated Kruskal-Wallis statistic is greater
thian the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any ofher season.
Caleuluted Kruskal-Wallis statistic = 4.895

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 3% significance level.

There were 5 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal.

Kruskul-Wallis statistic (H) = 4,854

Adjusted Kruskal-Wallis sttistic (H) = 4.895
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Figure E92 Battle River: Selenium Dissolved
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Figure E93 Battle River: Selenium Dissolved
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Selenium Total (ug/L)

Selenium Total (ug/L)

For the data shown, the Kruskal-Wallis test indicates NO'SEASONALITYat the 3% signiticance level. Because the caleulated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude thar no season has a significantly different median concenteation of this constinuent than any other season,
Calculuted Kruskal-Wallis statistic = 04713

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5%
There were 2 groups ot ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H) was utilized to determine if the

medians were equal,
Kruskal-Wallis statistic (H) = 04713
Adjusted Kruskal-Wallis statistic (H) = 04713

Seasonality
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Silver Dissolved (ug/L)

Silver Dissolved (ug/L)
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Figure E97 Battle River: Silver Dissolved

For the data shown, the Kmskal-Wallis test indicates NO SEASOMNALITY at the 3
thian or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constituent than any other season,

Seasonality
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Figure E99 Battle River: Silver Dissolved
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Silver Total (ug/L)

Silver Total (ug/L)

Seasonality

For the data shown, the Krskal-Wallis test indicates NO SEASONALITY at the 3

o signiticance level, Because the caleulated Kruskal-Wallis statistic is less

Than or equal 1o the Chi-squared value, we conclude that no season has o significantly different median concenteation of this constinent than any other season,

Caleuluted Kruskal-Wallis statistic = 0.6101

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the gnificance level.

There were f groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal,

Koruskal-Wallis statistic (H) = 0.6101

Adijusted Kruskal -Wallis statistic (H) = 06101
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Figure E101 Battle River: Silver Total
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Figure E102 Battle River: Silver Total
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Thallium Dissolved (ug/L)

Time Series

0.04

0.032

b +  BattleRiver (bg)

0.024

il Al
0.016
2

| ‘Tﬂi
0.008 WK&J‘ oA » ‘

et |

4/16/03 5/31/05 71707 9/1/09 10/18/11 12/3/13

j.

h
Iy

Date
Figure E103 Battle River: Thallium Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indieates SEASONALITYat the 5
than the Chi-squared value, we conclude that at least one season has a signif
Caleulated Kruskul-Wallis statistic = 5617
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Adjusted Kruskal-Wallis statistic (H) = 5.617
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Figure E105 Battle River: Thallium Dissolved
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Thallium Total (ug/L)

Thallium Total (ug/L)

Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% signiticance level. Because the caleulated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constiruent than any other season,
Calculated Kruskal-Wallis statistic = 0.0904%

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 2 groups ot ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if'the
medians were equal.

Kruskal-Wallis statistic (H) = 0.06048

Addjusted Kruskal-Wallis statistic {H') = 0090438
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Figure E107 Battle River: Thallium Total
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Figure E108 Battle River: Thallium Total
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Uranium Dissolved (ug/L)

Uranium Dissolved (ug/L)

Time Series
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Figure E109 Battle River: Uranium Dissolved

Seasonality

Far the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the caleulated Kruskal-Wallis statistic is greater
ihan the Chisquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season,
Caleulated Kruskal-Wallis staustic = 7,393

Tabulated Chi-Squared value = 3,841 with | degrees of freedom at the 3 gnificance level,

There were 3 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determing if the
medians were equal,

Kruskal-Wallis statistic (1) = 7.38%

Adjusted Kruskal-Wallis statistic (H) = 7.393
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Figure E110 Battle River: Uranium Dissolved
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Figure E111 Battle River: Uranium Dissolved
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Figure E112 Battle River: Uranium Total
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Uranium Total (ug/L)

Uranium Total (ug/L)

Seasonality

Far the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the caleulated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has 4 significantly different median concentration of this constituent than any ofher season,
Caleuluted Kruskal-Wallis stavstic = 14.41

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 4 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal.

Kruskal-Wallis statistic {H) = 14.41

Adjusted Kruskal-Wallis statistic (H) = 14.41
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Figure E114 Battle River: Uranium Total
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Figure E115 Battle River: Vanadium Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5
than the Chi-squared value, we conclude that at least one season has a signifi
Caleuluted Kruskal-Wallis stanstic = 40.39
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Kruskal-Wallis s ¢ {H}y= 4039

Adjusted Kruskal-Wallis statistic (H7) = 40,20
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Vanadium Total (ug/L)

Vanadium Total (ug/L)

Seasonality

For the data shown, the Kruskal-Wallis wst indicates SEASONALITYat the 5% significance level, Because the caleulated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Calculuted Kru Wallis statistic = 19.9

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5%, ificance level.

There were 4 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal.

Kruskal-Wallis statistic {H) = 10.9

Adjusted Kruskal-Wallis statistic (H) = 19.9

20

uGIL

Criginal

~

Pttt s =

0
4/16/03 10/31/06 5/18/10 12/3113

Date

Figure E119 Battle River: Vanadium Total
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Figure E120 Battle River: Vanadium Total
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Figure E121 Battle River: Zinc Dissolved
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Figure E122 Battle River: Zinc Dissolved
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Figure E124 Battle River: Zinc Total
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Figure E127 Beaver River: Aluminum Dissolved
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Figure E128 Beaver River: Aluminum Dissolved
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Figure E129 Beaver River: Aluminum Dissolved
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Figure E130 Beaver River: Aluminum Total
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Figure E132 Beaver River: Aluminum Total
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Figure E133 Beaver River: Arsenic Dissolved
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Figure E134 Beaver River: Arsenic Dissolved
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Figure E136 Beaver River: Arsenic Total
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Figure E138 Beaver River: Arsenic Total
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Figure E139 Beaver River: Barium Dissolved
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Figure E140 Beaver River: Barium Dissolved
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Figure E141 Beaver River: Barium Dissolved
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Figure E142 Beaver River: Barium Total
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Figure E143 Beaver River: Barium Total
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Figure E144 Beaver River: Barium Total
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Figure E146 Beaver River: Beryllium Dissolved
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Figure E150 Beaver River: Beryllium Total
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Figure E152 Beaver River: Boron Dissolved
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Figure E153 Beaver River: Boron Dissolved
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Figure E156 Beaver River: Boron Total
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Figure E158 Beaver River: Cadmium Dissolved
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Figure E160 Beaver River: Cadmium Total
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Figure E162 Beaver River: Cadmium Total
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Figure E166 Beaver River: Chromium Total
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Figure E168 Beaver River: Chromium Total
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Figure E169 Beaver River: Cobalt Dissolved
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Figure E171 Beaver River: Cobalt Dissolved
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Figure E174 Beaver River: Cobalt Total
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Figure E176 Beaver River: Copper Dissolved
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Figure E177 Beaver River: Copper Dissolved
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Figure E178 Beaver River: Copper Total
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Figure E180 Beaver River: Copper Total
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Figure E182 Beaver River: Iron Dissolved
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Figure E184 Beaver River: Iron Total
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Figure E186 Beaver River: Iron Total
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Figure E188 Beaver River: Lead Dissolved
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Figure E190 Beaver River: Lead Total
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Figure E192 Beaver River: Lead Total
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Figure E198 Beaver River: Lithium Total
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Figure E202 Beaver River: Manganese Total
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Figure E204 Beaver River: Manganese Total
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Figure E210 Beaver River: Molybdenum Total
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Figure E214 Beaver River: Nickel Total
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Figure E216 Beaver River: Nickel Total
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Figure E218 Beaver River: Selenium Dissolved
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Figure E220 Beaver River: Selenium Total
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Figure E222 Beaver River: Selenium Total
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Figure E226 Beaver River: Thallium Dissolved
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Figure E228 Beaver River: Thallium Dissolved
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Figure E231 Beaver River: Thallium Total
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Figure E234 Beaver River: Uranium Dissolved
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Figure E236 Beaver River: Uranium Total
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Figure E238 Beaver River: Vanadium Dissolved

432



Vanadium Dissolved (ug/L)

Vanadium Dissolved (ug/L)

Seasonality

.
048
as-h Nl | o
M 4+ VM J —
N
~l-‘IH:~,( 3 11106 5/19/10 121413
Date
Figure E239 Beaver River: Vanadium Dissolved
Seasonal Kendall
0.6
* b
048 . . n=120
. ) Slope = -0.0005574
o . unils per year.
0.36 '. - - - . — - 800‘?@'1;%'2& ngl'll icant
- - . . - *  90% 1.645 Mo
- * - . * . te [t w » 95% 1.960 No
* ... * .' Y % [} a 1 - - .
b . - . . * s _sa * *e
0.24 = 1 - s S - s
des ., ﬂ.o. . - ’ .'.
- i 1] -
L] -
012
0
4/16/03 B6/1/05 FianT 9/2/09 101911 12/4/13
Date

Figure E240 Beaver River: Vanadium Dissolved
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Figure E244 Beaver River: Zinc Dissolved
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Figure E246 Beaver River: Zinc Dissolved
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Figure E249 Beaver River: Zinc Total
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Figure E251 Cold River: Aluminum Dissolved
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Figure E252 Cold River: Aluminum Dissolved
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Figure E253 Cold River: Aluminum Total
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Figure E255 Cold River: Aluminum Total
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Figure E259 Cold River: Arsenic Total
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Figure E261 Cold River: Arsenic Total
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Figure E265 Cold River: Barium Total
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Figure E267 Cold River: Barium Total
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Figure E268 Cold River: Boron Dissolved
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Figure E270 Cold River: Boron Dissolved
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Figure E271 Cold River: Boron Total
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Figure E273 Cold River: Boron Total
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Figure E276 Cold River: Cadmium Dissolved
Time Series
0.7
0.56
* ColdRiver (bg)
0.42
0.28
0.14
0 * POV VIPPPW PO WY P T W DY SSEPWY Y
6/11/03 7/15/05 8/20/07 9/24/09
Date

Figure E277 Cold River: Cadmium Total
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Figure E279 Cold River: Cadmium Total
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Figure E283 Cold River: Chromium Total
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Figure E285 Cold River: Chromium Total
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Figure E288 Cold River: Cobalt Dissolved
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Figure E289 Cold River: Cobalt Total
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Figure E291 Cold River: Cobalt Total
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Figure E293 Cold River: Copper Dissolved
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Figure E294 Cold River: Copper Dissolved
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Figure E295 Cold River: Copper Total
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Figure E296 Cold River: Copper Total
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Figure E297 Cold River: Copper Total

462



Iron Dissolved (ug/L)

Iron Dissolved (ug/L)

5.6

4.2

28

14

0
6/

Time Series

N

|

&>

1
| | A

il

&

RN

s

11/03 7/15/05 8/20/07 9/24/09

Date

10/30/11

12/4/13

Figure E298 Cold River: Iron Dissolved

Seasonality

Date

Figure E299 Cold River: Iron Dissolved

*

ColdRiver (bg)

463



Iron Dissolved (ug/L)

Iron Total (ug/L)

Sen’s Slope Estimator

7
-
5.6 n=57
Slope = 0.08783
- units per yaar
Mann-Kendall
nedral approx. =
2051
4 2 - @ eritical = 1.96
Incraasing trand
slgnificant at 95%
confidence level
- (o= 0025 per
28 ] tail}.
.4 -
- -
. -
- - - - __’__.___,_.—-—-
__'._l-—-._.———-r-"""' *
14 L] _'__,_.:-—l—'-'_"'_ - . ...
| "] # '.-
M - . -
- . .
- e %o s
]
6/11/03 7/M15/05 8/20/07 9/24/09 10/30/11 12/4/13
Date

Figure E300 Cold River: Iron Dissolved
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Figure E301 Cold River: Iron Total
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Figure E302 Cold River: Iron Total
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Figure E303 Cold River: Iron Total
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Figure E309 Cold River: Lithium Total
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Figure E315 Cold River: Manganese Total
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Figure E325 Cold River: Nickel Total
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Figure E327 Cold River: Nickel Total
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Figure E331 Cold River: Uranium Total
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Figure E337 Cold River: Vanadium Total
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Figure E342 Cold River: Zinc Dissolved
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Figure E346 North Saskatchewan River: Aluminum Total
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Figure E369 North Saskatchewan River: Boron Dissolved
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Figure E370 North Saskatchewan River: Boron Total
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Figure E372 North Saskatchewan River: Boron Total
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Figure E373 North Saskatchewan River: Cadmium Dissolved
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Figure E374 North Saskatchewan River: Cadmium Dissolved
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Figure E375 North Saskatchewan River: Cadmium Dissolved
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Figure E376 North Saskatchewan River: Cadmium Total
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Figure E378 North Saskatchewan River: Cadmium Total
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Figure E379 North Saskatchewan River: Chromium Dissolved
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Figure E381 North Saskatchewan River: Chromium Dissolved
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Figure E382 North Saskatchewan River: Chromium Total
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Figure E384 North Saskatchewan River: Chromium Total
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Figure E385 North Saskatchewan River: Cobalt Dissolved
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Figure E386 North Saskatchewan River: Cobalt Dissolved
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Figure E388 North Saskatchewan River: Cobalt Total
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Figure E390 North Saskatchewan River: Cobalt Total

509



Copper Dissolved (ug/L)

Copper Dissolved (ug/L)

Time Series

2.4

# NorthSaskRiver (bg)

18
1.2 * * ]t E S &

06

0
4/16/03 6/1/05 7M18/07 9/2/09 10/18/11 12/4/13

Date

Figure E391 North Saskatchewan River: Copper Dissolved
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Figure E392 North Saskatchewan River: Copper Dissolved
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Figure E393 North Saskatchewan River: Copper Dissolved
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Figure E394 North Saskatchewan River: Copper Total
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Figure E396 North Saskatchewan River: Copper Total
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Figure E398 North Saskatchewan River: Iron Dissolved
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Figure E399 North Saskatchewan River: Iron Dissolved
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Figure E400 North Saskatchewan River: Iron Total
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Figure E402 North Saskatchewan River: Iron Total
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Figure E406 North Saskatchewan River: Lead Total
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Figure E408 North Saskatchewan River: Lead Total
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Figure E409 North Saskatchewan River: Lithium Dissolved

Seasonality

Date

Figure E410 North Saskatchewan River: Lithium Dissolved
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Figure E411 North Saskatchewan River: Lithium Dissolved
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Figure E412 North Saskatchewan River: Lithium Total
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Figure E414 North Saskatchewan River: Lithium Total
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Figure E415 North Saskatchewan River: Manganese Dissolved
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Figure E416 North Saskatchewan River: Manganese Dissolved

522



Manganese Dissolved (ug/L)

Manganese Total (ug/L)

Sen’s Slope Estimator

40
32 n=12E
L] Shope = -0.00527
units per year
Mann-Kendall
nermal approx. =
- -1.97

24 critical = -1.96
Dacreasing trend
significant at 95%
confidence level
(o = 0,025 per

16 tail}.

. -
* o b
- * L]
- hd -
8 . * 4
« ' o " .
" o o * . -
— - .. . e 2 ™ s
— o) . ¥ o L T i W-.—-q
0 ... e SRS e T® )
4/M16/03 6/1/05 78/07 9/2/09 10119711 12/4113

Date

Figure E417 North Saskatchewan River: Manganese Dissolved

Time Series

300

240

# NorthSaskRiver (ba)

180

120 4

bl

0+ 1
4/16/03 6/1/05 787 9/2/09 10M18/11 12/4/13

Date
Figure E418 North Saskatchewan River: Manganese Total
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Figure E420 North Saskatchewan River: Manganese Total
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Figure E422 North Saskatchewan River: Molybdenum Dissolved
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Figure E424 North Saskatchewan River: Molybdenum Total
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Figure E426 North Saskatchewan River: Molybdenum Total

527



Nickel Dissolved (ug/L)

Nickel Dissolved (ug/L)

Time Series

3.2

* + NorthSaskRiver (bg)

16 b

08 - 3 p

0 t
4/16/03 6/1/05 78/07 9/2/09 10/19/11 12/4/13

Date

Figure E427 North Saskatchewan River: Nickel Dissolved

Seasonality
'-v ” ’ . I ..I'\'!‘l 1 g : \ ] A
I|, ab v i I N | ] ®

10 —— e———— '

oo ,

N
(‘ 18023 11108 54811 12413
Date

Figure E428 North Saskatchewan River: Nickel Dissolved
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Figure E430 North Saskatchewan River: Nickel Total
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Figure E432 North Saskatchewan River: Nickel Total
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Figure E434 North Saskatchewan River: Selenium Dissolved
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Figure E435 North Saskatchewan River: Selenium Dissolved
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Figure E436 North Saskatchewan River: Selenium Total
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Figure E467 Red Deer River (AB-SK): Aluminum Dissolved
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Figure E479 Red Deer River (AB-SK): Barium Dissolved
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Figure E497 Red Deer River (AB-SK): Cadmium Dissolved
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Figure E499 Red Deer River (AB-SK): Cadmium Total
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Figure E501 Red Deer River (AB-SK): Cadmium Total
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Figure E503 Red Deer River (AB-SK): Chromium Dissolved
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Figure E507 Red Deer River (AB-SK): Chromium Total
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Figure E508 Red Deer River (AB-SK): Cobalt Dissolved

Seasonality

Date
Figure 509 Red Deer River (AB-SK): Cobalt Dissolved
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Figure E510 Red Deer River (AB-SK): Cobalt Dissolved
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Figure 511 Red Deer River (AB-SK): Cobalt Total
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Figure E513 Red Deer River (AB-SK): Cobalt Total
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Figure E516 Red Deer River (AB-SK): Copper Dissolved
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Figure E517 Red Deer River (AB-SK): Copper Total
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Figure E518 Red Deer River (AB-SK): Copper Total
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Figure E519 Red Deer River (AB-SK): Copper Total
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Figure E521 Red Deer River (AB-SK): Iron Dissolved
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Figure E522 Red Deer River (AB-SK): Iron Dissolved
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Figure E523 Red Deer River (AB-SK): Iron Total
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Figure E525 Red Deer River (AB-SK): Iron Total
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Figure E527 Red Deer River (AB-SK): Lead Dissolved
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Figure E528 Red Deer River (AB-SK): Lead Dissolved
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Figure E529 Red Deer River (AB-SK): Lead Total
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Figure E531 Red Deer River (AB-SK): Lead Total
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Figure E533 Red Deer River (AB-SK): Lithium Dissolved
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Figure E535 Red Deer River (AB-SK): Lithium Total
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Figure E537 Red Deer River (AB-SK): Lithium Total
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Figure E539 Red Deer River (AB-SK): Manganese Dissolved
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Figure E541 Red Deer River (AB-SK): Manganese Total
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Figure E543 Red Deer River (AB-SK): Manganese Total
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Figure E547 Red Deer River (AB-SK): Molybdenum Total
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Figure E549 Red Deer River (AB-SK): Molybdenum Total
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Figure E551 Red Deer River (AB-SK): Nickel Dissolved
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Figure E557 Red Deer River (AB-SK): Selenium Dissolved
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Figure E561 Red Deer River (AB-SK): Selenium Total
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Figure E564 Red Deer River (AB-SK): Silver Total
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Figure E565 Red Deer River (AB-SK): Thallium Dissolved
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Figure E567 Red Deer River (AB-SK): Thallium Dissolved
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Figure E568 Red Deer River (AB-SK): Thallium Total
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Figure E569 Red Deer River (AB-SK): Thallium Total
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Figure E570 Red Deer River (AB-SK): Thallium Total
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Figure E573 Red Deer River (AB-SK): Uranium Dissolved
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Figure E574 Red Deer River (AB-SK): Uranium Total
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Figure E575 Red Deer River (AB-SK): Uranium Total
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Figure E576 Red Deer River (AB-SK): Uranium Total
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Figure E577 Red Deer River (AB-SK): Vanadium Dissolved
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Figure E578 Red Deer River (AB-SK): Vanadium Dissolved
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Figure E579 Red Deer River (AB-SK): Vanadium Dissolved
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Figure E580 Red Deer River (AB-SK): Vanadium Total
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Figure E581 Red Deer River (AB-SK): Vanadium Total
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Figure E582 Red Deer River (AB-SK): Vanadium Total
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Figure E583 Red Deer River (AB-SK): Zinc Dissolved
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Figure E585 Red Deer River (AB-SK): Zinc Dissolved

607



Zinc Total (ug/L)

Zinc Total (ug/L)

Time Series

300

240

# RedDeer(AB)River (bg)

180

120

d |
AN RO P RNEAN

4/15/03 5/31/05 777 9/1/09 1011811 12/3113

Date

Figure E586 Red Deer River (AB-SK): Zinc Total
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Figure E587 Red Deer River (AB-SK): Zinc Total
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Figure E588 Red Deer River (AB-SK): Zinc Total
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Figure E590 South Saskatchewan River: Aluminum Dissolved
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Figure E591 South Saskatchewan River: Aluminum Dissolved
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Figure E592 South Saskatchewan River: Aluminum Total
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Figure E594 South Saskatchewan River: Aluminum Total
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Figure E596 South Saskatchewan River: Arsenic Dissolved
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Figure E597 South Saskatchewan River: Arsenic Dissolved
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Figure E598 South Saskatchewan River: Arsenic Total
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Figure E599 South Saskatchewan River: Arsenic Total
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Figure E600 South Saskatchewan River: Arsenic Total
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Figure E601 South Saskatchewan River: Barium Dissolved
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Figure E602 South Saskatchewan River: Barium Dissolved
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Figure E603 South Saskatchewan River: Barium Dissolved
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Figure E604 South Saskatchewan River: Barium Total
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Figure E606 South Saskatchewan River: Barium Total
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Figure E607 South Saskatchewan River: Beryllium Total
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Figure E608 South Saskatchewan River: Beryllium Total
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Figure E609 South Saskatchewan River: Beryllium Total
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Figure E610 South Saskatchewan River: Boron Dissolved
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Figure E611 South Saskatchewan River: Boron Dissolved
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Figure E612 South Saskatchewan River: Boron Dissolved
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Figure E613 South Saskatchewan River: Boron Total
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Figure E614 South Saskatchewan River: Boron Total
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Figure E615 South Saskatchewan River: Boron Total
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Figure E616 South Saskatchewan River: Cadmium Dissolved
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Figure E618 South Saskatchewan River: Cadmium Dissolved
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Figure E619 South Saskatchewan River: Cadmium Total
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Figure E620 South Saskatchewan River: Cadmium Total
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Figure E621 South Saskatchewan River: Cadmium Total
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Figure E622 South Saskatchewan River: Chromium Dissolved
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Figure E624 South Saskatchewan River: Chromium Dissolved
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Figure E625 South Saskatchewan River: Chromium Total

Seasonality

bl -

41501 1V3106 S8 127313

Date

Figure E626 South Saskatchewan River: Chromium Total
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Figure E627 South Saskatchewan River: Chromium Total
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Figure E628 South Saskatchewan River: Cobalt Dissolved

629



Cobalt Dissolved (ug/L)

Seasonality

411801 13900 LA 12/N

Date

Figure E629 South Saskatchewan River: Cobalt Dissolved
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Figure E630 South Saskatchewan River: Cobalt Dissolved
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Figure E631 South Saskatchewan River: Cobalt Total
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Figure E632 South Saskatchewan River: Cobalt Total
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Figure E633 South Saskatchewan River: Cobalt Total
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Figure E634 South Saskatchewan River: Copper Dissolved
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Figure E636 South Saskatchewan River: Copper Dissolved
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Figure E637 South Saskatchewan River: Copper Total

Seasonality

A0 (NI108 Sm0 12/Na

Date

Figure E638 South Saskatchewan River: Copper Total
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Figure E639 South Saskatchewan River: Copper Total
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Figure E642 South Saskatchewan River: Iron Dissolved
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Figure E645 South Saskatchewan River: Iron Total
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Figure E646 South Saskatchewan River: Lead Dissolved
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Figure E647 South Saskatchewan River: Lead Dissolved
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Figure E648 South Saskatchewan River: Lead Dissolved
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Figure E651 South Saskatchewan River: Lead Total
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Figure E652 South Saskatchewan River: Lithium Dissolved
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Figure E654 South Saskatchewan River: Lithium Dissolved
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Figure E658 South Saskatchewan River: Manganese Dissolved
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Figure E660 South Saskatchewan River: Manganese Dissolved
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Figure E662 South Saskatchewan River: Manganese Total
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Figure E663 South Saskatchewan River: Manganese Total
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Figure E664 South Saskatchewan River: Molybdenum Dissolved
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Figure E666 South Saskatchewan River: Molybdenum Dissolved
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Figure E669 South Saskatchewan River: Molybdenum Total
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Figure E672 South Saskatchewan River: Nickel Dissolved
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Figure E674 South Saskatchewan River: Nickel Total
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Figure E675 South Saskatchewan River: Nickel Total
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Figure E676 South Saskatchewan River: Selenium Dissolved
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Figure E678 South Saskatchewan River: Selenium Dissolved
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Figure E681 South Saskatchewan River: Selenium Total
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Figure E682 South Saskatchewan River: Silver Total
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Figure E684 South Saskatchewan River: Silver Total
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Figure E688 South Saskatchewan River: Thallium Total
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Figure E690 South Saskatchewan River: Thallium Total
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Figure E693 South Saskatchewan River: Uranium Dissolved
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Figure E694 South Saskatchewan River: Uranium Total
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Figure E695 South Saskatchewan River: Uranium Total
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Figure E696 South Saskatchewan River: Uranium Total
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Figure E697 South Saskatchewan River: Vanadium Dissolved
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Figure E698 South Saskatchewan River: Vanadium Dissolved
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Figure E699 South Saskatchewan River: Vanadium Dissolved
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Figure E700 South Saskatchewan River: Vanadium Total
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Figure E701 South Saskatchewan River: Vanadium Total
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Figure E702 South Saskatchewan River: Vanadium Total
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Figure E703 South Saskatchewan River: Zinc Dissolved

Seasonality

411503 W3NG 8o 1273113

Date

Figure E704 South Saskatchewan River: Zinc Dissolved
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Figure E705 South Saskatchewan River: Zinc Dissolved
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Figure E706 South Saskatchewan River: Zinc Total
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Figure E707 South Saskatchewan River: Zinc Total
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Figure E708 South Saskatchewan River: Zinc Total
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