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However, the olivine contains binding cement which may affect the conductivity. The olivine
may have undergone a cementitious reaction, sticking the granulates together, and thus reduce
the conductivity. Only difference was the olivine in both columns experienced algae growth, as
seen in Figure 65. This, in combination with the cementitious reaction, could be the largest
contributors to the lowered hydraulic conductivity, and the reasons for the downward trend

shown at the end of Figure 64.

Figure 65. Green algae grown on olivine simulation column (no. 3) and reference column
(no. 7)

JXUWKHU UHVHDUFK VKRXOG EH GRQH WR GRFXPHQW WKH L

of the algae, the possible extent of algae growth, and how to prevent the algae if need be.

4.6.4 Bottom ash

The bottom ash had the best overall discharge rate, see Figure 66. It had reduced discharge rate
when the dry period simulation started, but with an increasing trend from there on. There was
no apparent reason that could explain the dip. Part of it may be that the measurements taken
during the dry period simulation, sampling was done during extreme hydraulic load. The lowest
points before the dry period simulations all came from measurements taken during simulation.
This made it evident that a higher hydraulic load caused a lower discharge rate. This may

explain some of the decreased discharge rate, but not the complete reason as the dip was larger
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than the ones during the sequential simulations. Another contribution to the lower discharge
rate may be that the bottom ash can, like olivine, undergo a cementitious reaction. Overall the

discharge rate was very good, and should not cause any problem if used in filtration trench.

Discharge rate for the whole operational time, Bottom ash
120%

100%

80%

60%
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Figure 66. Bottom ash discharge rate during the experimental time
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4.7  Design guidelines for use of alternative adsorption material.

For the two best adsorption materials in this research, olivine and bottom ash, one may conclude
an overall removal rate of > 90 %. The filter area used in this experiment covered only 0.8 %
of the total catchment contributing to the runoff. This means that a filter of 1 m? could treat a
catchment of 127 m2, This experiment was done using a synthetic stormwater with a 2 mg/L
metal content. This was many times that of normal urban runoff. The filter depth used in these
experiments was 35 cm. If assuming a linear relation between removal rate and the filter depth,
the filter depth needed e.g. for treating the average runoff from an urban highway (see Table 6
page 13) would be 3.8 cm, limited by the Zn concentration. With a 90 % metal removal rate the
average runoff concentration from urban highways would be reduced to much lower than the
10xAA EQS values used by the Norwegian Environment Agency as a limit for when treatment

should be considered, see Table 18.

Table 18. 90 % removal rate of urban highway runoff compared with 10 x AA from EQS.

Pb Cu Zn Ni
Urban highway 3.0 36 217 15
average [ug/L]
90 % removed

0.3 3.6 21.7 15
[hg/L]
Urban highway
max [Lg/L] 7.4 151 2118 29
90 % removed

0.74 15.1 211.8 2.9
[hg/L]
10 x AA from 12 78 110 40
EQS [ug/L]

The maximum runoff concentration of urban highways would still have a larger Zn
concentration, even after a 90 % removal. Therefore, one must decide on the target values, and

the type of receiving water, that should be used to design the treatment system.

The author would suggest a design depth of 5 cm of olivine or bottom ash (with 10 w% iron
oxide) for removal of dissolved toxic metals, and a filter area covering 1 % of the catchment.

The 5 cm is 24 % more than the earlier calculated 3.8 cm, but extra depth is included as a safety
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measure. The adsorbent filter should be used in combination with a particle removal treatment,
such as a sand filter, a sedimentation basin, or as retrofit to existing detention ponds along the
highways. A sedimentation basin might be best as the inlet flow to the filter could be controlled

and it allows placement directly near highways

Finally, filters should be tested at field scale: to document the algae growth vs clogging
(olivine); to document the leaching of salts and metals (bottom ash); to document the effect of
ponding on the performance of the filter (olivine and bottom ash); and to evaluate the linearity

of the adsorption capacity vs filter depth (olivine and bottom ash).
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4.8 Limitations and uncertainties

4.8.1 Limitation of the experiments

One limitation of this experiments was the lack of ponding capability. To best simulate real life
situations the hydraulic load should be equal to the precipitation, and the excess water should
be able to pond to a designed overflow depth. This would give a more realistic results of how

the removal rate would be under extreme hydraulic loads.

Another limitation was the drying conditions. During this experiment the drying was done with
the column lid in place, without the inlet tube connected. The inlet was the only source of air.
In real conditions the filter may be exposed to the open, which would have a significant larger
drying capability. Evaporation of water from the adsorption material may have an effect on the

removal rate as the metals have to compete against the water at the adsorption sites.

4.8.2 Uncertainties of the experiment

There were some important sources of uncertainties tied to the results of these experiments, in

addition to human and mechanical errors.
There were two main sources of uncertainties to the concentration of the synthetic stormwater:

e The synthetic stormwater was made from hydrophilic MeCl; salts. The containers of
these salts were opened in atmospheric conditions, which may have caused them to
absorb water. This again would change the molecular weight used when calculating the
solution and would give a lower concentration than calculated.

e There was no circulation in the tank used to store the synthetic stormwater. The
synthetic stormwater was stored upwards to 3 days, and there was a visible layer of
sedimentation on the bottom. These particles may have adsorbed metal and would have

lowered the inlet concentration.

The result of lower inlet concentration would be an overall lower removal rate, since the
removal rate was calculated using an inlet concentration of 2 mg/L. A possible uncertainty of
10 %, or 200 pg/L could be estimated. This would only change to overall removal rates with <
5%, which is within acceptable margin of error.
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During the experimental period the samples were stored in a freezer before analysed with ICP-
MS. The samples needed to be stored due to a lack of in-house analysis capability. The samples
were stored at a frozen state because of a lack of refrigeration storage space. The samples had
to be stored at a low temperature due to the presence of organic carbon which may degrade at

higher temperatures and long storage time.

The freezing process of the samples may have changed the chemical composition of the
solution. During freezing and thawing the equilibrium between any particle-bound metals, and
dissolved metals may have shifted. This was difficult to prove with the results presented in this
thesis, as there were no indications of this happening. Even though, this should, and could easily
be investigated by analysing a sample with ICM-MS before and after prolonged freezing.

The ICP-MS results have an uncertainty connected it them. These uncertainties were connected
to the detection limits, of which only the detection limit of Zn was a limiting factor. For
concentrations lower <5 pg/L the uncertainties could increase exponential. This detection limit

did not affect the results of this thesis.
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5. Conclusion

In this thesis, the effect of extreme precipitation events and drought on the performance of four
alternative adsorption materials, for filtration based stormwater systems, have been
investigated. The four materials were: Pine bark, charcoal, olivine, and bottom ash with 10 w%

iron oxide.

Out of these four olivine and bottom ash excelled in their performance during the experiments
with a removal rate of above 80 % throughout the whole experimental period. This is well above
the recommended removed fractions of toxic metals. Comparingly pine bark experienced
lowered hydraulic conductivity and removal rate down to 0 %, and charcoal experienced

multiple desorption events where many times the inlet concentration was released.

For use in filtration based stormwater system the author would recommend an adsorption
material depth of 5 cm and a filter area covering 1 % of the catchment area. The adsorption

material should be used in combination with a particle removal treatment.
From the results found during this research one can conclude the following:

e Olivine, and Bottom ash with 10 w% iron oxide is not affected by extreme precipitation
events, and drought to any large extent.

e Olivine and bottom ash has earlier been reported to leak minerals and metals. There was
not experienced any release of minerals or metals which would have any environmental
effect on receiving recipients.

e A5 cm filter depth of olivine, or bottom ash with 10 w% iron oxide on an area covering
1 % of the catchment area will remove sufficient toxic metal pollutants.
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Appendix A: Base flow removal rate

Olivine simulation column, first week with base flow
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Removal rate [%0]
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Appendix B: pH throughout the experiments

Olivine columns, pH
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Pine bark columns, pH
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Appendix C: Electrical conductivity throughout the experiments

Olivine columns, EC
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Sample

name Type Media SIM#
B1.3 SIM | olivine | B1
B2.3 SIM| Olivine | B2
B3.3 SIM | olivine | B3
siIM1.1.3 | SIM|Qlvine |SIM 1
SIM1.2.3 | SIM|Qlivine |SIM 1
siM2.1.3 | SIM|Qlivine | SIM 2
siM2.2.3 | SIM|Qlivine | SIM 2
SIM3.1.3 | SIM|Qlivine |SIM 3
siM3.2.3 | SIM|Qlivine |SIM 3
SIM4.1.3 | SIM|Qlivine | SIM 4
SIM4.2.3 | SIM|Qlivine|SIM 4
SIM5.1.3 | SIM|OQlivine |SIM 5
SIM5.2.3 | SIM|Qlivine |SIM 5
SIM5.2.3 | SIM|OQlivine |SIM 5
SIM6.1.3 | SIM|OQlivine |SIM 6
SIM6.2.3 | SIM|OQlivine |SIM 6
SIM7.1.3 | SIM|Olivine|SIM 7
SIM7.2.3 | SIM|Olivine|SIM 7
SIM 8.1.3 | SIM|Olivine |SIM 8
SIM 8.2.3 | SIM|Olivine |SIM 8
SIM 8.3.3 | SIM|Olivine |SIM 8
SIM9.1.3 | SIM|Olivine|SIM 9
SIM9.2.3 | SIM|Olivine |SIM 9
SIM9.3.3 | SIM|Olivine|SIM 9
SIM SIM
10.1.3 Olivine | SIM 10
SIM SIM
10.2.3 Olivine | SIM 10
SIM SIM
11.1.3 Olivine | SIM 11
SIM SIM
11.2.3 Olivine | SIM 11
SIM SIM
12.1.3 Olivine | SIM 12
SIM SIM
12.2.3 Olivine | SIM 12

Appendix D: Metal content olivine columns

Date SIM

25.07.2016
27.07.2016
29.07.2016
04.08.2016
04.08.2016
05.08.2016
05.08.2016
08.08.2016
08.08.2016
09.08.2016
09.08.2016
10.08.2016
10.08.2016
10.08.2016
11.08.2016
11.08.2016
12.08.2016
12.08.2016
15.08.2016
15.08.2016
16.08.2016
19.08.2016
19.08.2016
20.08.2016

22.08.2016

22.08.2016

23.08.2016

23.08.2016

24.08.2016

24.08.2016

Metal concentration

Pb208(LR) Ni60O(MR) Cu63(MR) Zn66(MR)
Conc. Conc. Conc. Conc.
RSD, RSD, RSD, RSD,
Mg/l % | Mgl/L % | Mg/l % | mg/L %
1.15 0.2 035 16.1 823 50 068 214
3349 09 137 135 4028 0.2 209 191
723 20 118 44 1948 6.4 0.89 9.7
6.05 3.1 115 16.7 1823 22 039 243
1262 2.8 246 113 2674 13 1.02 103
13283 15 7.68 1.4 24953 3.2 6.56 7.6
461.04 2.4 26.72 1.4 570.11 1.8 18.85 2.3
3942 1.1 327 82 7580 12 260 1338
1219 34 536 44 3333 38 103 212
927 39 323 40 2991 14 0.69 296
3415 1.7 115 36 66.4 1.4 2.0 2.1
17253 1.0 97 22 2597 29 8.6 2.4
3542 1.0 187 0.8 74.2 3.9 3.5 7.0
3633 15 193 05 775 13 3.5 6.3
14.43 2.8 45 1.2 295 1.8 05 149
6189 15 427 10 1235 0.3 5.4 5.2
2285 2.4 54 2.1 37.3 3.0 0.9 6.2
4541 14 398 3.9 85.2 0.8 2.8 1.8
149 28 1.4 11.0 128 1.1 0.7 18.0
4358 09 304 1.9 936 1.3 2.0 1.1
5141 05 103 2.0 1133 23 2.9 3.3
6.42 3.2 20 64 19.2 20 25 125.1
56.33 2.6 182 26 1264 23 5.9 6.8
3353 1.2 88 23 81.2 34 24 3.4
277 2.7 22 21 166 35 0.3 3.1
5154 16 29.7 1.7 109.3 0.3 3.9 2.5
5274 09 118 28 1103 0.7 4.1 2.6
55110 1.2 521 27 1058 21 45 3.2
13.86 33 169 1.3 59.1 05 0.8 11.9
50.89 15 133.0 1.7 1284 04 8.3 35
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SIM SIM

12.3.3 Olivine | SIM 12
SIM SIM

13.2.3 Olivine | SIM 13
SIM SIM

14.2.3 Olivine | SIM 14
SIM SIM

15.2.3 Olivine | SIM 15
SIM SIM

16.2.3 Olivine | SIM 16
B1.7 REF | Olivine | B1
B2.7 REF | Olivine | B2
B3.7 REF | Olivine | B3
siM1.1.7 | REF|0livine | SIM 1
siM2.1.7 | REF|Olivine | SIM 2
siM3.1.7 | REF|Olivine | SIM 3
siM 4.1.7 | REF|Olivine | SIM 4
SIM5.1.7 | REF|Olivine [SIM 5
SIM6.1.7 | REF | Qlivine [SIM 6
SiIM7.1.7 | REF|Olivine|SIM 7
SIM 7.3.7 | REF | Qlivine [SIM 7
siIM 8.1.7 | REF|Olivine |SIM 8
SIM 8.3.7 | REF | Qlivine [SIM 8
SIM9.1.7 | REF|Olivine|SIM 9
SIM9.3.7 | REF | Qlivine [SIM 9
SIM REF

10.1.7 Olivine | SIM 10
SIM REF

11.1.7 Olivine | SIM 11
SIM REF

12.1.7 Olivine | SIM 12
SIM REF

12.3.7 Olivine | SIM 12
SIM REF

13.3.7 Olivine | SIM 13
SIM REF

14.3.7 Olivine | SIM 14
SIM REF

15.3.7 Olivine | SIM 15
SIM REF

16.3.7 Olivine | SIM 16

25.08.2016

01.09.2016

15.09.2016

06.10.2016

10.11.2016
25.07.2016
27.07.2016
29.07.2016
04.08.2016
05.08.2016
08.08.2016
09.08.2016
10.08.2016
11.08.2016
12.08.2016
13.08.2016
15.08.2016
16.08.2016
19.08.2016
20.08.2016

22.08.2016

23.08.2016

24.08.2016

25.08.2016

02.09.2016

16.09.2016

07.10.2016

11.11.2016

45.14

38.18

27.33

280.72

218.66
43.21
63.67
42.44
39.71

146.57

2.20
181.25
l1.61
11.31
13.97
26.99
3.74
22.12
5.60
27.02

1.97

33.60

23.64

35.30

52.43

20.81

156.85

35.93

Xl

2.5

1.0

1.6

15

1.8
2.6
1.7
1.4
0.4
0.5
1.4
11
2.4
1.0
1.9
1.9
1.7
21
0.2
0.9

1.4

1.4

2.4

0.8

2.4

0.6

0.7

0.4

25.2

15.0

27.7

34.0

27.5
1.03
2.06
3.36
3.95
10.15
0.74
13.00
4.3
7.9
7.5
9.8
1.0
8.1
1.7
11.9

3.3

10.6

18.8

25.7

19.3

19.1

22.0

11.7

0.6

11

0.9

1.7

1.6
2.8
20.8
11.9
4.9
1.8
17.7
4.5
2.2
5.3
13
5.2
0.8
3.4
4.5
2.7

5.0

1.2

3.6

3.2

3.8

3.9

1.8

1.8

104.8

78.8

83.8

348.7

202.0
30.52
56.99
70.94
63.71
252.39
11.35
263.89
16.2
36.9
39.3
36.9
135
58.3
15.9
62.7

15.1

75.2

72.9

77.9

93.4

67.5

231.2

72.1

3.2

2.8

0.9

0.7

1.4
11
1.6
1.6
0.4
1.7
0.2
0.8
1.9
1.2
1.7
1.4
1.3
1.9
2.0
13

0.8

1.4

2.2

0.8

1.5

0.5

2.5

0.7

3.5

3.7

15

8.9

6.8
4.03
3.03
2.45
2.55
5.63
0.35
9.88

0.3

0.5

0.5

0.6

0.4

11

0.4

15

0.3

2.4

1.6

2.4

5.6

18

6.9

2.7

5.0

5.9

1.2

4.5

1.4
13.4
10.2

5.6
10.4

3.7

4.9

3.8
14.5

4.7

2.2
29.1

8.2

7.4
16.2

6.2

15.6

0.8

2.3

4.7

7.3

2.1

2.9

1.4



Appendixes

Sample

name Type Media SIM#
B Pine

1.4 SIM |Bark |B1
B Pine

2.4 SIM |Bark |B2
B Pine

3.4 SIM |Bark |B3
SIM Pine

1.1.4 |SIM |[Bark [SIM1
SIM Pine

1.2.4 SIM |Bark |SIM 1
SIM Pine

2.1.4 SIM |Bark |SIM 2
SIM Pine

2.2.4 SIM |Bark |SIM 2
SIM Pine

314 |SIM |Bark |SIM3
SIM Pine

3.2.4 SIM |Bark |SIM 3
SIM Pine

4,1.4 SIM |Bark |SIM 4
SIM Pine

4.2.4 SIM |Bark |SIM 4
SIM Pine

5.1.4 SIM |Bark |SIM5
SIM Pine

5.2.4 SIM |Bark |SIM5
SIM Pine

6.1.4 SIM |Bark |SIM 6
SIM Pine

6.2.4 SIM |Bark |SIM 6
SIM Pine

7.1.4 SIM |Bark |SIM7
SIM Pine

7.2.4 SIM |Bark [SIM7
SIM Pine

7.3.4 SIM |Bark [SIM7
SIM Pine

8.1.4 SIM |Bark [SIM 8
SIM Pine

8.2.4 SIM |Bark |[SIM 8
SIM Pine

8.3.4 SIM |Bark |[SIM 8

Appendix E: Metal content pine bark columns

Date SIM

25.07.2016

27.07.2016

29.07.2016

04.08.2016

04.08.2016

05.08.2016

05.08.2016

08.08.2016

08.08.2016

09.08.2016

09.08.2016

10.08.2016

10.08.2016

11.08.2016

11.08.2016

12.08.2016

12.08.2016

13.08.2016

15.08.2016

15.08.2016

16.08.2016

Xl

Pb208(LR) Ni60(MR) Cu63(MR) Zn66(MR)
Conc. Conc. Conc. Conc.

RSD, RSD, RSD, RSD,
pg/L % Mg/l % | pg/L % ug/L %
6.17 1.7 338.95 2.0 2243 19 161.88 1.0
1291 45 499.72 1.6 40.86 21 230.84 2.2
13.30 2.5 846.68 1.8 39.00 2.7 838.31 1.3
10.02 1.1 605.42 0.7 40.35 2.6 463.44 1.3
61.60 1.6 660.68 2.9 12546 3.4 462.06 3.4
13.97 1.1 625.62 1.4 44.63 4.1 375.96 0.3
46.02 2.4 716.40 3.3 80.80 0.8 356.73 1.1
18.12 2.1 186.6; 1.8 96.81 1.4 889.95 1.1
76.21 2.0 851.95 1.9 190.88 1.7 711.30 1.4
55.53 0.9 782.18 1.8 101.37 24 761.46 1.0
95.72 22 9173 0.8 2714 0.6 814.2 0.6
46.10 1.3 803.2 0.5 86.5 1.8 745.1 0.8
43.97 27 7743 2.0 155.6 1.2 533.2 3.9
4.06 29 6422 1.2 20.0 0.3 192.4 2.7
43.64 25 807.8 4.7 76.7 1.6 437.0 3.7
10.19 0.6 8023 0.8 41.7 2.3 396.6 1.5
34.96 1.9 683.1 0.6 38.6 15 165.5 0.5
17.72 1.2 939.7 3.7 63.0 0.7 638.0 1.7
7.57 3.0 1338.2 1.6 38.9 0.6 658.0 0.7
24.21 0.6 402.9 0.6 211 1.1 97.6 1.2
275 3.7 790.7 2.8 24.8 3.2 2945 40
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SIM Pine

9.14 SIM |Bark [SIM9
SIM Pine

9.2.4 SIM |Bark [SIM9
SIM Pine

9.3.4 SIM |Bark [SIM9
SIM Pine |SIM
10.14 |sSIM |Bark |10
SIM Pine |SIM
10.2.4 |SIM |Bark |10
SIM Pine |SIM
11.14 |SIM |Bark |11
SIM Pine |SIM
11.2.4 |SIM |Bark |11
SIM Pine |SIM
12.14 |SIM |Bark |12
SIM Pine |SIM
1224 |SIM |Bark |12
SIM Pine |SIM
1234 |SIM |Bark |12
SIM Pine |SIM
13.24 |SIM |Bark |13
SIM Pine |SIM
1424 |SIM |Bark |14
SIM Pine |SIM
1524 |SIM |Bark |15
SIM Pine |SIM
16.24 |SIM |Bark |16

B Pine

1.8 REF |Bark |B1

B Pine

2.8 REF |Bark |B2

B Pine

3.8 REF |Bark |B3
SIM Pine

1.1.8 REF |Bark |SIM 1
SIM Pine

2.1.8 REF |Bark |SIM 2
SIM Pine

3.1.8 REF |Bark |SIM 3
SIM Pine

4.1.8 REF |Bark |SIM 4
SIM Pine

5.1.8 REF |Bark |SIM5
SIM Pine

6.1.8 REF |Bark |SIM 6
SIM Pine

7.1.8 REF |Bark |SIM7
SIM Pine

7.3.8 REF |Bark |SIM7
SIM Pine

8.1.8 REF |Bark |SIM 8

19.08.2016

19.08.2016

20.08.2016

22.08.2016

22.08.2016

23.08.2016

23.08.2016

24.08.2016

24.08.2016

25.08.2016

01.09.2016

15.09.2016

06.10.2016

10.11.2016

25.07.2016

27.07.2016

29.07.2016

04.08.2016

05.08.2016

08.08.2016

09.08.2016

10.08.2016

11.08.2016

12.08.2016

13.08.2016

15.08.2016

32.80

33.29

17.25

2.89

59.54

47.11

32.85

5.62

68.97

73.70

124.71

92.23

72,77

111.18
2.08
2.10
0.99
3.18
4.18
4.21

7.34

4.19

21.96

9.52

26.86

5.74

X1

2.3

2.2

1.9

15

11

0.7

15

0.3

1.8

1.9

1.2

2.2

1.6

0.5

3.4

1.0

11

2.3

3.3

1.7

1.4

1.0

24

1.2

0.8

2.7

2038.9

903.3

958.4

747.3

1090.6

1027.4

807.8

690.0

1103.7

11793

1239.8

1227.6

965.8

1023.3

178.59

417.57

657.26

631.01

717.34

455.24

821.30

806.2

1079.4

1044.8

11915

1051.2

3.2

1.9

1.4

1.7

1.0

0.3

2.8

1.8

1.6

3.7

15

1.2

1.9

1.0

0.6

0.5

1.6

11

2.0

2.8

0.7

0.8

0.2

2.3

2.4

2.0

79.2

80.4

71.6

20.1

188.2

118.3

50.2

17.4

161.3

168.6

352.6

1911

156.9

198.0

10.09

10.78

8.14

19.74

18.88

28.69

27.04

21.7

62.4

39.9

68.2

22.8

1.6

2.3

2.5

0.2

1.2

1.0

2.6

2.9

2.4

1.8

1.6

2.2

15

0.2

4.1

2.6

3.6

2.4

2.6

13

3.2

1.4

3.3

0.4

0.8

0.5

1725.7

535.5

745.3

261.7

948.9

947.6

281.1

198.3

889.2

1081.8

1249.3

1403.6

1100.9

1296.7

61.98

127.30

280.35

295.84

363.66

270.09

492.26

446.2

980.9

751.0

1098.6

590.4

3.3

0.6

0.4

0.8

0.8

13

1.0

1.2

1.6

0.2

1.6

0.6

0.6

1.9

2.5

3.0

0.9

1.2

2.3

0.5

11

0.3

1.7

3.3

0.6

1.6
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SIM Pine

8.3.8 REF |Bark |SIM 8
SIM Pine

9.1.8 REF |Bark |SIM9
SIM Pine

9.3.8 REF |Bark |SIM9
SIM Pine |SIM
10.1.8 |REF |Bark |10
SIM Pine |SIM
11.1.8 |REF |Bark |11
SIM Pine |SIM
12.1.8 |REF |Bark |12
SIM Pine |SIM
12.3.8 |REF |Bark |12
SIM Pine |SIM
13.3.8 |REF |Bark |13
SIM Pine |SIM
14.3.8 |REF |Bark |14
SIM Pine |SIM
15.3.8 |REF |Bark |15
SIM Pine |SIM
16.3.8 |REF |Bark |16

16.08.2016

19.08.2016

20.08.2016

22.08.2016

23.08.2016

24.08.2016

25.08.2016

02.09.2016

16.09.2016

07.10.2016

11.11.2016

4.00

36.22

6.56

6.67

5.48

3.21

33.99

54.59

8.84

51.90

52.45

XV

0.6

1.2

1.2

1.0

2.5

1.8

2.4

0.7

15

2.5

0.5

713.7

1794.4

1011.0

696.7

901.8

862.4

1197.0

1104.4

837.4

1047.9

914.3

1.7

3.4

3.9

1.9

1.0

13

2.3

0.7

11

3.0

2.6

141

98.7

29.7

23.1

21.8

14.4

86.8

119.0

29.0

103.3

104.8

1.7

15

0.4

2.0

2.8

0.6

1.2

2.8

0.7

2.2

1.7

325.2

1827.4

669.0

324.8

354.6

296.5

1095.0

1091.8

606.9

1168.8

1021.4

15

0.7

2.3

0.7

1.7

0.7

1.8

0.7

2.2

3.2

1.3
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Appendix F: Metal contents charcoal columns

Samp

le

name Type Media SIM# Date SIM
GAC-

B1.1 |SIM |Sand B1 |25.07.2016
GAC-

B2.1 |SIM |Sand B2 27.07.2016
GAC-

B3.1 |SIM |Sand B3 29.07.2016

SIM GAC- |SIM

1.1.1 |SIM |sand 1 04.08.2016

SIM GAC- |SIM

121 |SIM |sand 1 04.08.2016

SIM GAC- |SIM

211 |[SIM |sand 2 05.08.2016

SIM GAC- |SIM

2.2.1 |SIM |sand 2 05.08.2016

SIM GAC- SIM

3.1.1 |SIM |sand 3 08.08.2016

SIM GAC- SIM

3.2.1 |SIM |sand 3 08.08.2016

SIM GAC- SIM

41.1 |[SIM |sand 4 09.08.2016

SIM GAC- SIM

4.2.1 |SIM |sand 4 09.08.2016

SIM GAC- SIM

4.2.1 |SIM |sand 4 09.08.2016

SIM GAC- SIM

5.1.1 |SIM |sand 5 10.08.2016

SIM GAC- SIM

52.1 |SIM |sand 5 10.08.2016

SIM GAC- SIM

6.1.1 |SIM |sand 6 11.08.2016

SIM GAC- SIM

6.2.1 |SIM |sand 6 11.08.2016

SIM GAC- SIM

7.1.1 |SIM |sand 7 12.08.2016

SIM GAC- SIM

7.2.1 |SIM |sand 7 12.08.2016

SIM GAC- SIM

7.3.1 |SIM |sand 7 13.08.2016

SIM GAC- SIM

8.1.1 |SIM |sand 8 15.08.2016

Pb208(LR) Ni60(MR) Cu63(MR) Zn66(MR)
Conc. Conc. Conc. Conc.

RSD, RSD, RSD, RSD,
Mg/l % Mg/l % | Mg/l % Mg/l %
14.15 1.1 93.31 3.3 16.49 1.2 6.19 7.6
4.19 1.6 748.67 1.1 4.22 0.8 11494 1.2
6.56 3.5 261.4é 3.3 11.58 0.9 801.26 0.7
86.33 2.0 304.Gé 1.2 119.22 3.7 954.47 0.5
73.81 3.0 232.0% 3.0 8151 3.3 575.74 1.8
2.39 3.3 65571 0.4 1.65 3.4 65.30 2.8
30.55 2.1 789.96 2.3 12.07 2.4  162.99 0.6
1.69 2.3 605.7613 3.0 0.64 9.5 488.49 1.6
129.14 2.9 018.9% 1.6 137.83 1.2 588.4:23 1.7
8.74 1.4 966.28 0.6 7.19 1.0 431.68 1.8
55.31 16 11286 238 374 3.9 5804 4.6
56.57 0.2 11441 1.6 37.5 3.4 581.2 3.0
9.27 24 897.3 3.0 1.3 0.6 255.8 0.8
421.19 22 17257 15 4120 2.8 1627.0 1.8
8.25 1.1 10359 3.1 1.3 2.8 327.0 2.0
72.85 1.4 11133 2.5 33.9 1.9 714.9 24
35.96 2.0 13589 24 83 49 1268.7 1.8
69.20 1.2 774.0 2.0 16.0 3.3 280.0 0.8
125.81 23 19731 1.0 459 0.5 2280.9 0.7
213.04 1.6 42634 2.8 36.8 0.7 74770 0.6

XV
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SIM GAC- SIM
8.2.1 |SIM |sand 8
SIM GAC- SIM
8.3.1 |SIM |sand 8
SIM GAC- SIM
9.1.1 |SIM |sand 9
SIM GAC- SIM
9.2.1 |SIM |sand 9
SIM GAC- SIM
9.3.1 |SIM |sand 9
SIM GAC- SIM
10.1.1 |SIM |sand 10
SIM GAC- SIM
10.2.1 |SIM |sand 10
SIM GAC- SIM
11.1.1 |SIM |sand 11
SIM GAC- SIM
11.2.1 |SIM |sand 11
SIM GAC- SIM
12.1.1 |SIM |sand 12
SIM GAC- SIM
12.2.1 |SIM |sand 12
SIM GAC- SIM
12.3.1 |SIM |sand 12
SIM GAC- SIM
13.2.1 |SIM |sand 13
SIM GAC- SIM
15.2.1 |SIM |sand 15
SIM GAC- SIM
16.2.1 |SIM |sand 16
GAC-
B1.5 |REF |Sand B1
GAC-
B2.5 |REF |Sand B2
GAC-
B3.5 |REF | Sand B3
SIM GAC- SIM
1.1.5 |REF |sand 1
SIM GAC- SIM
2.15 |REF |sand 2
SIM GAC- SIM
3.1.5 |REF |sand 3
SIM GAC- SIM
4,15 |REF |sand 4
SIM GAC- SIM
5.1.5 |REF |sand 5
SIM GAC- SIM
7.1.5 |REF |sand 7
SIM GAC- SIM
7.3.5 |REF |sand 7
SIM GAC- SIM
8.1.5 |REF |sand 8

15.08.2016

16.08.2016

19.08.2016

19.08.2016

20.08.2016

22.08.2016

22.08.2016

23.08.2016

23.08.2016

24.08.2016

24.08.2016

25.08.2016

01.09.2016

06.10.2016

10.11.2016

25.07.2016

27.07.2016

29.07.2016

04.08.2016

05.08.2016

08.08.2016

09.08.2016

10.08.2016

12.08.2016

13.08.2016

15.08.2016

88.72

39.32

250.88

91.38

80.31

12.56

123.69

116.57

200.61

53.25

85.16

140.41

255.75

176.70

85.05

59.38

100.20

32.74

295.96

63.49

47.06

352.00

434.74

123.60

121.61

64.13

1.9

1.7

15

1.7

2.0

1.8

1.2

2.0

0.9

11

2.9

1.8

2.0

11

1.9
11
0.4
1.6
0.8
2.3
1.6

1.6

1.8

13

13

3.3

XVI

1088.3

645.6

4619.6

1 036.0

14795

654.2

1178.4

1637.9

1439.2

1247.2

1120.8

1840.2

1963.7

1645.7

1326.3

896.61

493.66

126.60

518.80

021.60

849.81

620.75

1772.6

1199.5

1344.4

1473.6

1.8

2.2

1.4

3.3

1.7

1.4

15

1.4

1.6

1.8

1.2

13

1.7

1.0

11

0.5

2.2

15

2.2

2.5

0.3

11

13

0.3

2.4

1.8

29.8

6.4

57.3

33.9

57.0

0.7

78.4

74.9

138.7

4.9

24.1

75.0

223.8

97.2

46.7

70.80

121.99

18.56

292.26

30.34

11.68

257.58

295.0

38.5

35.3

15.9

0.9

1.3

1.9

1.3

2.0

6.6

1.5

4.3

1.7

2.5

1.8

2.1

2.3

2.6

0.8

1.7

1.6

1.3

0.9

11

1.9

1.4

3.8

1.8

1.5

1.9

684.5

407.0

8 064.6

684.8

1193.2

82.6

844.5

1587.4

1108.4

640.1

533.6

1929.1

2421.2

1887.8

1353.1

367.28

122.99

685.26

337.45

533.93

373.73

390.04

1816.1

856.7

923.9

1031.2

2.7

0.6

2.2

1.7

2.7

2.7

0.6

1.2

3.2

2.8

0.6

0.6

2.4

1.2

2.2

0.6

1.8

13

0.5

29

1.7

1.2

0.8

2.0

1.8

0.4
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SIM GAC- SIM
8.3.5 |REF |sand 8

SIM GAC- SIM
9.1.5 |REF |sand 9

SIM GAC- SIM
9.3.5 |REF |sand 9

SIM GAC- SIM
10.1.5 | REF |sand 10
SIM GAC- SIM
11.1.5 | REF |sand 11
SIM GAC- SIM
12.1.5 | REF |sand 12
SIM GAC- SIM
12.3.5 | REF |sand 12
SIM GAC- SIM
13.3.5 | REF |sand 13
SIM GAC- SIM
14.3.5 | REF |sand 14
SIM GAC- SIM
15.3.5 | REF |sand 15
SIM GAC- SIM
16.3.5 | REF |sand 16

16.08.2016

19.08.2016

20.08.2016

22.08.2016

23.08.2016

24.08.2016

25.08.2016

02.09.2016

16.09.2016

07.10.2016

11.11.2016

51.88

40.95

88.69

28.27

158.07

168.88

80.42

157.11

128.83

196.35

141.09

0.2

2.3

0.9

3.5

1.8

3.3

0.9

3.9

3.1

1.2

1.6

XVII

585.1

377.5

850.0

268.3

1389.6

1560.6

1043.2

1470.4

1631.0

1570.7

1487.2

2.2

1.9

2.4

1.0

1.9

0.9

0.6

1.7

0.3

2.8

2.8

18.8

3.7

151

2.0

133.9

111.2

14.0

1175

143.4

140.0

1141

1.7

4.1

24

13

1.8

1.2

1.8

1.6

2.2

2.0

0.6

257.0

100.9

279.3

40.5

11324

1484.7

367.4

1509.5

17115

1650.3

1554.8

29

13

0.6

15

3.5

0.6

1.0

1.7

0.8

1.4

0.9
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Appendix G: Metal contents bottom ash columns

Sample
name Type Media SIM#
BA-
B1.2 SIM | Fe203 |B1
BA-
B1.2 SIM | Fe203 |B1
BA-
B2.2 SIM | Fe203|B2
BA-
B3.2 SIM | Fe203 |B3
BA-
B3.2 SIM |Fe203 | B3
SIM BA- SIM
1.1.2 SIM |Fe203|1
SIM BA- SIM
1.2.2 SIM |Fe203|1
SIM BA- SIM
2.1.2 SIM |Fe203 |2
SIM BA- SIM
2.1.2 SIM |Fe203 |2
SIM BA- SIM
2.2.2 SIM |Fe203|2
SIM BA- SIM
3.1.2 SIM |Fe203 |3
SIM BA- SIM
3.2.2 SIM |Fe203 |3
SIM BA- SIM
4.1.2 SIM | Fe203 |4
SIM BA- SIM
4.2.2 SIM | Fe203 |4
SIM BA- SIM
5.1.2 SIM | Fe203 |5
SIM BA- SIM
5.2.2 SIM |Fe203 |5
SIM BA- SIM
6.1.2 SIM |Fe203 |6
SIM BA- SIM
6.2.2 SIM |Fe203 |6
SIM BA- SIM
7.1.2 SIM | Fe203 |7
SIM BA- SIM
7.2.2 SIM |Fe203 |7
SIM BA- SIM
7.3.2 SIM |Fe203 |7
SIM BA- SIM
8.1.2 SIM | Fe203 |8
SIM BA- SIM
8.2.2 SIM | Fe203 |8
SIM BA- SIM
8.3.2 SIM |Fe203 |8

Date SIM

25.07.2016

25.07.2016

27.07.2016

29.07.2016

29.07.2016

04.08.2016

04.08.2016

05.08.2016

05.08.2016

05.08.2016

08.08.2016

08.08.2016

09.08.2016

09.08.2016

10.08.2016

10.08.2016

11.08.2016

11.08.2016

12.08.2016

12.08.2016

13.08.2016

15.08.2016

15.08.2016

16.08.2016

Cd114(LR) Hg202(LR) | Pb208(LR) | Na23(MR)
Conc. Conc. Conc. Conc.
RSD, RSD, RSD, RSD,
pg/L % | pg/L % | pg/L % | pg/L %
0.0014 81.3 0.001 6.7 0.80 20 5409 0.8
0.0024 443 0.001 145 0.77 1.1 5409 2.0
0.0017 22.0 0.002 15.6 0.91 08 5159 0.6
0.0007 9.2 0.001 11.2 0.32 5.4 4544 1.2
0.0022 35.2 0.002 2.9 0.33 1.6 4476 2.3
0.0000 64.0 0.006 14.5 3.48 24 4715 1.0
0.0032 33.3 0.001 17.5 127.05 3.3 4779 15
0.0012 289 0.001 223 1.18 0.3 4744 1.4
0.0004 32.5 0.001 10.2 1.15 19 4612 2.6
0.0048 12.8 0.006 16.2 196.74 1.2 4521 2.2
0.0001 19.9 0.002 17.0 1.40 0.7 5303 2.4
0.0030 4.0 0.006 33.6 266.11 0.7 5055 1.2
0.0014 37.3 0.007 20.5 3.43 3.7 4650 2.5
0.0003 46.2 0.003 22.0 23.88 15 4353 0.7
0.0024 456 0.008 20.5 43.27 1.1 4755 15
0.0010 355 0.004 19.6 25.37 3.2 4394 09
0.0018 8.2 0.007 10.2 4.65 23 4779 24
0.0064 34.8 0.001 22.4 208.68 1.7 4375 19
0.0014 27.4 0.003 15.3 6.81 3.4 4502 1.3
0.0010 32.2 0.003 19.7 43.32 2.0 4347 1.1
0.0006 28.1 0.008 234 2.79 1.0 4641 3.1
0.0037 27.7 0.007 24.7 8.95 06 7216 0.8
0.0064 27.7 0.000 9.3 212.48 1.6 4682 2.3
0.0015 119 0.003 21.8 6.48 2.3 4617 2.7

XVIHI
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SIM BA- |SIM
9.12 |SIM |Fe203|9
SIM BA- |SIM
922 |SIM |Fe203|9
SIM BA- |SIM
9.32 |SIM |Fe203|9
SIM BA- |SIM
10.1.2 |SIM |Fe203]10
SIM BA- |SIM
10.2.2 |SIM |Fe203]10
SIM BA- |SIM
11.1.2 |SIM |Fe203 |11
SIM BA- |SIM
1122 |SIM |Fe203|11
SIM BA- |SIM
1212 |SIM |Fe203|12
SIM BA- |SIM
1222 |SIM |Fe203|12
SIM BA- |SIM
12.3.2 |SIM |Fe203|12
SIM BA- |SIM
13.2.2 |SIM |Fe203]13
SIM BA- |SIM
14.2.2 |SIM |Fe203]|14
SIM BA- |SIM
15.2.2 |sim |Fe203]15
SIM BA- |SIM
16.2.2 |sim |Fe203 |16
Sample
name Type Media SIM#
BA-
B1.2 |[SIM |Fe203|B1
BA-
B1.2 [SIM |Fe203|B1
BA-
B22 [SIM |Fe203|B2
BA-
B3.2 [SIM |Fe203|B3
BA-
B3.2 [SIM |Fe203|B3
SIM BA- |SIM
112 |SIM |Fe203|1
SIM BA- |SIM
122 |SIM |Fe203|1
SIM BA- |SIM
212 |SIM |Fe203|2
SIM BA- |SIM
212 |SIM |Fe203|2

19.08.2016

19.08.2016

20.08.2016

22.08.2016

22.08.2016

23.08.2016

23.08.2016

24.08.2016

24.08.2016

25.08.2016

01.09.2016

15.09.2016

06.10.2016

10.11.2016

Date SIM

25.07.2016

25.07.2016

27.07.2016

29.07.2016

29.07.2016

04.08.2016

04.08.2016

05.08.2016

05.08.2016

0.0031 13.7 0.002 5.6 43.66 22 6485 04
0.0021 46.1 0.001 10.7 26.30 19 4540 3.0
0.0007 21.8 0.003 293 5.32 0.6 4539 1.8
0.0001 549 0.000 345 4.10 4.8 6054 2.7
0.0024 31.0 0.011 6.2 54.39 29 4589 1.0
0.0011 50.3 0.001 343 7.44 1.3 4619 1.7
0.0034 30.3 0.002 41 45.00 4.3 4341 0.4
0.0005 45.3 0.001 10.7 2.08 1.4 4472 1.6
0.0011 36.6 0.007 3.6 25.12 15 4464 0.6
0.0006 17.9 0.003 6.9 8.52 3.6 4682 1.7
0.0033 16.6 0.002 17.8 56.01 1.9 4969 1.6
0.0046 20.3 0.006 31.7 40.95 20 4750 0.8
0.0061 15.2 0.001 4.3 187.87 28 4810 04
0.0037 46.5 0.012 2.7 129.85 0.9 4591 3.9
Mg25(MR) AI27(MR) Si29(MR) P31(MR)
Conc. Conc. Conc. Conc.
RSD, RSD, RSD, RSD,
Mg/l % | Mg/L % | Mg/l % | mg/L %
1073 25 8123 03 1309 09 491 5.2
1 060 0.8 812.0 3.4 1282 0.8 48.0 2.7
1054 2.1 207.2 3.0 468 06 379 2.3
1083 1.5 1333 1.3 577 1.4 309 1.8
1077 1.0 133.3 1.7 573 22 311 3.0
944 2.4 70.8 2.8 581 1.0 295 21
1062 1.0 269.3 2.8 1605 1.4 34.9 5.3
1078 08 1069 22 963 1.7 334 3.6
1082 26 1069 21 961 05 322 3.1

XIX
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SIM BA- |SIM
222 |SIM |Fe203|2
SIM BA- |SIM
312 |SIM |Fe203|3
SIM BA- |SIM
322 |SIM |Fe203|3
SIM BA- |SIM
412 |SIM |Fe203 |4
SIM BA- |SIM
422 |SIM |Fe203|4
SIM BA- |SIM
512 |SIM |Fe203|5
SIM BA- |SIM
522 |SIM |Fe203|5
SIM BA- |SIM
6.1.2 |SIM |Fe203|6
SIM BA- |SIM
6.22 |SIM |Fe203|6
SIM BA- |SIM
712 |SIM |Fe203|7
SIM BA- |SIM
7.2.2  |SIM |Fe203|7
SIM BA- |SIM
732 |SIM |Fe203|7
SIM BA- |SIM
812 |SIM |Fe203|8
SIM BA- |SIM
822 |SIM |Fe203|8
SIM BA- |SIM
832 |SIM |Fe203|8
SIM BA- |SIM
9.1.2 |SIM |[Fe203|9
SIM BA- |SIM
922 |SIM |[Fe203|9
SIM BA- |SIM
932 |SIM |Fe203|9
SIM BA- |SIM
10.1.2 |SIM |Fe203]10
SIM BA- |SIM
10.2.2 |SIM |Fe203]10
SIM BA- |SIM
11.1.2 |SIM |Fe203]|11
SIM BA- |SIM
11.2.2 |SIM |Fe203|11
SIM BA- |SIM
12.1.2 |SIM |Fe203|12
SIM BA- |SIM
1222 |SIM |Fe203|12
SIM BA- |SIM
12.3.2 |SIM |Fe203|12
SIM BA- |SIM
13.2.2 |SIM |Fe203|13
SIM BA- |SIM
1422 |SIM |Fe203|14
SIM BA- [SIM
15.2.2 |sim |Fe203|15
SIM BA- [SIM
16.2.2 |sim |Fe203 |16

05.08.2016

08.08.2016

08.08.2016

09.08.2016

09.08.2016

10.08.2016

10.08.2016

11.08.2016

11.08.2016

12.08.2016

12.08.2016

13.08.2016

15.08.2016

15.08.2016

16.08.2016

19.08.2016

19.08.2016

20.08.2016

22.08.2016

22.08.2016

23.08.2016

23.08.2016

24.08.2016

24.08.2016

25.08.2016

01.09.2016

15.09.2016

06.10.2016

10.11.2016

1059

800

1068

1098

1003

1133

1021

1101

1002

1022

992

1023

1539

1042

1045

1284

1055

1115

1221

1106

1083

995

1083

987

1026

1092

1155

1145

1138

13
0.9
2.6
1.9
14
0.9
13
21
1.2
2.2
2.2
2.0
2.0
2.2
3.0
3.1
4.2
2.6
1.6
15
1.2
2.5
13
0.7
1.9
4.0

0.7

21

2.6
XX

140.6

64.4

322.0

26.3

9.4

384.2

11.9

18.7

69.9

9.0

7.0

34.6

337.0

101.0

26.8

400.0

24.0

22.4

45.9

11.8

18.5

8.2

20.2

5.9

6.8

10.6

8.9

134.81

50.58

2.1

15

3.0

3.1

0.8

2.2

3.1

0.9

2.6

0.9

1.6

0.7

1.4

0.5

0.5

3.6

4.5

0.5

2.6

0.6

3.7

0.8

14

3.0

4.0

2.9

2.2

1.2

1.6

1315

365

1745

742

460

2175

551

770

1332

742

659

1195

2432

1515

1144

2 369

821

981

1017

866

1275

812

1267

583

1194

679

552

1472

7

0.6

0.6

15

11

2.2

0.5

0.3

2.4

2.4

2.8

0.7

1.9

1.8

1.6

2.7

2.2

13

1.0

1.4

1.9

13

11

2.6

1.7

2.5

1.9

2.7

2.1

2.8

32.0 2.0
32.6 1.3
41.0 0.6
35.0 0.6
24.4 1.6
52.8 0.9
24.5 1.4
30.9 5.3
28.7 1.9
29.9 4.2
25.9 4.2
31.1 1.0
54.8 2.5
31.8 1.2
34.6 2.4
56.6 2.7
29.0 4.7
32.7 2.5
31.9 3.6
27.7 2.7
34.8 2.9
24.3 5.6
33.8 0.8
22.2 2.7
32.0 11
26.7 15
25.7 2.9

38 2.3

29 2.6
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Sample
name Type Media SIM#
BA-
B1.2 SIM |Fe203 |B1
BA-
B1.2 SIM |Fe203 |Bl1
BA-
B2.2 SIM |Fe203 |B2
BA-
B3.2 SIM |Fe203 |B3
BA-
B3.2 SIM |Fe203 |B3
SIM BA- SIM
11.2 SIM |Fe203 |1
SIM BA- SIM
1.2.2 SIM |Fe203 |1
SIM BA- SIM
212 SIM |Fe203 |2
SIM BA- SIM
212 SIM |Fe203 |2
SIM BA- SIM
2.2.2 SIM |Fe203 |2
SIM BA- SIM
3.1.2 SIM |Fe203 |3
SIM BA- SIM
3.2.2 SIM |Fe203 |3
SIM BA- SIM
4.1.2 SIM |Fe203 |4
SIM BA- SIM
4.2.2 SIM |Fe203 |4
SIM BA- SIM
5.1.2 SIM |Fe203 |5
SIM BA- SIM
5.2.2 SIM |Fe203 |5
SIM BA- SIM
6.1.2 SIM |Fe203 |6
SIM BA- SIM
6.2.2 SIM |Fe203 |6
SIM BA- SIM
7.1.2 SIM |Fe203 |7
SIM BA- SIM
7.2.2 SIM |Fe203 |7
SIM BA- SIM
7.3.2 SIM |Fe203 |7
SIM BA- SIM
8.1.2 SIM |Fe203 |8
SIM BA- SIM
8.2.2 SIM | Fe203 |8

Date SIM

25.07.2016

25.07.2016

27.07.2016

29.07.2016

29.07.2016

04.08.2016

04.08.2016

05.08.2016

05.08.2016

05.08.2016

08.08.2016

08.08.2016

09.08.2016

09.08.2016

10.08.2016

10.08.2016

11.08.2016

11.08.2016

12.08.2016

12.08.2016

13.08.2016

15.08.2016

15.08.2016

S34(MR) CI35(MR) K39(MR) Ca44(MR)
Conc. Conc. Conc. Conc.
RSD, RSD, RSD, RSD,
Mg/l % | mg/L % | Mg/L % | Mg/l %
16 18
998 0.6 806 1.7 7443 3.6 42560 1.1
16 18
740 0.9 793 1.2 7246 2.1 41 405 0.8
15
6 461 0.3 293 2.1 2017 4.8 22127 1.8
16
3436 0.5 105 0.6 1253 2.6 17 908 1.8
15
3493 2.8 728 0.6 1252 1.4 17 999 1.7
14
2416 3.6 776 3.3 1694 2.8 15488 2.8
16
1 600 1.2 438 3.0 1267 1.0 26 762 2.8
14
2 020 1.8 115 0.1 1148 1.9 15061 1.8
14
2 027 1.3 555 1.3 1156 2.8 14 608 2.3
14
1222 3.1 149 1.8 907 1.8 26441 1.7
13
7 765 1.5 297 47 1604 3.6 18 847 1.7
14
2291 0.9 385 22 1294 3.5 26301 1.1
14
1788 1.6 096 1.0 1126 2.6 15517 1.9
13
809 4.1 574 1.3 795 0.6 13122 0.0
14
2148 2.8 443 36 1131 2.8 28 668 0.7
14
848 0.5 073 3.2 724 1.2 14739 1.6
14
1 656 0.5 316 1.9 1028 1.8 18702 1.6
13
1018 6.8 871 3.1 691 4.2 26298 1.6
13
1552 1.7 791 1.2 956 5.5 16 035 1.0
13
868 5.3 884 35 764 1.1 16 353 2.1
13
1391 2.1 961 1.7 757 2.4 16701 3.2
12 20
779 1.3 731 1.2 1373 3.5 39658 1.5
14
1185 3.2 203 2.4 802 4.4 25481 3.4

XXI
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SIM BA- SIM
8.3.2 SIM | Fe203 |8
SIM BA- SIM
9.1.2 SIM | Fe203 |9
SIM BA- SIM
9.2.2 SIM |Fe203 |9
SIM BA- SIM
9.3.2 SIM | Fe203 |9
SIM BA- SIM
10.1.2 |SIM |Fe203 |10
SIM BA- SIM
10.2.2 |SIM |Fe203 |10
SIM BA- SIM
11.1.2 |SIM |Fe203 |11
SIM BA- SIM
11.2.2 |SIM |Fe203 |11
SIM BA- SIM
12.1.2 |SIM |Fe203 |12
SIM BA- SIM
12.2.2 |SIM |Fe203 |12
SIM BA- SIM
12.3.2 |SIM |Fe203 |12
SIM BA- SIM
13.2.2 |SIM |Fe203 |13
SIM BA- SIM
14.2.2 |SIM |Fe203 |14
SIM BA- SIM
15.2.2 |sim | Fe208 |15
SIM BA- SIM
16.2.2 |sim |Fe203 |16
Sample
name Type Media SIM#
BA-
B1.2 SIM |Fe203 |B1
BA-
B1.2 SIM |Fe203 |B1
BA-
B2.2 SIM | Fe203 |B2
BA-
B3.2 SIM |Fe203 |B3
BA-
B3.2 SIM |Fe203 |B3
SIM BA- SIM
1.1.2 SIM |Fe203 |1
SIM BA- SIM
1.2.2 SIM [Fe203 |1
SIM BA- SIM
2.1.2 SIM |Fe203 |2

16.08.2016

19.08.2016

19.08.2016

20.08.2016

22.08.2016

22.08.2016

23.08.2016

23.08.2016

24.08.2016

24.08.2016

25.08.2016

01.09.2016

15.09.2016

06.10.2016

10.11.2016

Date SIM

25.07.2016

25.07.2016

27.07.2016

29.07.2016

29.07.2016

04.08.2016

04.08.2016

05.08.2016

1515 2.8 Zég 2.8 997 4.9 20283 1.6
6 743 2.0 Oég 2.3 1385 5.1 31247 0.9
1114 0.2 1%3 1.6 966 1.1 16 065 2.8
1271 15 21? 1.9 908 0.8 15222 2.6
4971 2.5 Zég 2.7 1296 0.8 17940 1.5
922 2.6 4%? 0.8 923 5.1 17011 2.9
1361 3.6 1;;1 3.1 1015 2.8 18684 1.2
774 0.3 9%2 2.6 885 2.3 14078 0.7
1160 14 333 2.2 735 3.1 18 345 13
708 5.5 Ség 2.1 669 2.8 13549 3.6
1355 7.6 Séi 5.3 1097 2.6 21045 1.3
1615 1.4 4%3 5.0 994 3.7 16 267 2.0
1312 0.8 3(15;)1 0.7 870 5.3 16 454 3.7
15
1641 1.8 353 44 1024 0.7 24171 0.3
14
1 506 24 717 46 1028 5.1 20775 2.7
Cr53(MR) | Mn55(MR) Fe56(MR) Ni60(MR)
Conc. Conc. Conc. Conc.
RSD, RSD, RSD, RSD,
Mg/l % | pg/L % | Mg/L % | pMglL %
182 124 3.34 140.3 1.49 8.7 2.23 7.4
2.00 6.1 0.55 8.8 1.46 2.7 2.26 13.9
0.24 93 0.53 95 1.29 2.6 458 54
0.09 27.7 0.38 79 0.12 3.4 3.48 2.7
0.16 204 0.38 42 0.14 5.7 3.52 8.1
0.13 89 0.27 2.2 049 7.6 3.56 5.3
032 120 1.67 0.7 0.52 0.9 57.66 1.5
0.08 11.0 039 32 0.3 51 991 36

XX
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SIM BA- |SIM
212 |SIM |Fe203 |2
SIM BA- |SIM
222 |SIM |Fe203 |2
SIM BA- |SIM
312 |SIM |Fe203 |3
SIM BA- |SIM
322 |SIM |Fe203 |3
SIM BA- |SIM
412 |SIM |Fe203 |4
SIM BA- |SIM
422 |SIM |Fe203 |4
SIM BA- |SIM
512 |SIM |Fe203 |5
SIM BA- |SIM
52.2 |SIM |Fe203 |5
SIM BA- |SIM
6.1.2 |SIM |Fe203 |6
SIM BA- |SIM
6.2.2 |SIM |Fe203 |6
SIM BA- |SIM
7.1.2 _|SIM |Fe203 |7
SIM BA- |SIM
722 |SIM |Fe203 |7
SIM BA- |SIM
732 |SIM |Fe203 |7
SIM BA- |SIM
8.1.2 |SIM |Fe203 |8
SIM BA- |SIM
8.2.2 |SIM |Fe203 |8
SIM BA- |SIM
832 |SIM |Fe203 |8
SIM BA- |SIM
912 |SIM |Fe203 |9
SIM BA- |SIM
922 |SIM |Fe203 |9
SIM BA- |SIM
932 |SIM |Fe203 |9
SIM BA- |SIM
10.1.2 |SIM |Fe203 |10
SIM BA- |SIM
10.2.2 |SIM | Fe203 |10
SIM BA- |SIM
11.1.2 |SIM | Fe203 |11
SIM BA- |SIM
11.2.2 |SIM | Fe203 |11
SIM BA- |SIM
12.1.2 |SIM |Fe203 |12
SIM BA- |SIM
12.2.2 |SIM | Fe203 |12
SIM BA- |SIM
12.3.2 |SIM | Fe203 |12
SIM BA- |SIM
13.2.2 |SIM |Fe203 |13
SIM BA- |SIM
14.2.2 |SIM |Fe203 |14
SIM BA-  [sIM
15.2.2 |sim | Fe203 |15

05.08.2016

05.08.2016

08.08.2016

08.08.2016

09.08.2016

09.08.2016

10.08.2016

10.08.2016

11.08.2016

11.08.2016

12.08.2016

12.08.2016

13.08.2016

15.08.2016

15.08.2016

16.08.2016

19.08.2016

19.08.2016

20.08.2016

22.08.2016

22.08.2016

23.08.2016

23.08.2016

24.08.2016

24.08.2016

25.08.2016

01.09.2016

15.09.2016

06.10.2016

0.08

0.16

0.42

0.44

0.09

0.06

0.39

0.07

0.23

0.11

0.07

0.05

0.06

3.00

0.19

0.08

1.74

0.03

0.02

0.29

0.05

0.13

0.03

0.11

0.00

0.10

0.04

0.08

0.24

22.6

25.5

8.7

9.0

11.6

25.0

29.4

19.9

20.5

2.8

21.8

16.7

315

7.0

9.7

3.2

6.7

37.7

22.2

4.6

27.7

15.8

24.0

18.2

23.1

10.1

27.9

11.6

10.1

XX

0.38

2.53

0.26

151

0.38

0.91

1.23

1.10

0.64

3.64

0.63

1.79

0.77

2.00

4.66

0.88

1.03

0.72

0.50

0.25

1.35

0.57

1.18

0.76

1.40

1.03

0.60

0.66

0.73

10.6

1.4

6.3

3.6

3.3

1.7

1.9

1.8

2.5

1.7

4.5

4.1

6.5

1.0

51.4

2.8

8.7

3.3

3.0

9.0

1.7

1.9

3.1

5.9

4.8

5.2

5.1

4.8

4.3

0.78

0.87

0.18

3.48

0.22

0.28

1.17

0.21

0.15

0.38

0.32

0.40

0.30

0.73

0.44

1.00

0.57

0.36

0.20

0.10

0.40

0.16

0.37

0.27

0.30

0.26

0.41

0.42

1.30

4.8

2.2

8.8

0.5

8.9

10.2

55

6.8

6.7

7.1

6.6

4.4

2.1

3.4

2.8

2.7

7.6

12.0

1.6

4.9

52

7.5

13

8.0

2.5

4.0

7.1

3.6

6.0

9.96

154.89

3.93

46.52

11.58

125.03

21.81

141.74

23.76

301.16

29.21

228.33

38.41

31.53

242.56

26.64

18.32

44.96

18.53

10.38

138.40

24.05

175.09

43.82

292.00

55.79

61.07

145.10

165.52

3.2

3.5

4.6

0.9

4.1

0.9

1.6

1.8

3.2

0.9

2.5

1.7

1.3

2.7

0.6

1.3

24

1.0

29

3.6

1.2

2.7

3.0

4.5

4.1

0.4

2.1

2.2

2.1
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SIM BA- SIM
16.2.2 |sim |Fe203 |16 | 10.11.2016 0.10 102 039 51 030 2.9 19826 0.4
Cu63(MR) Zn66(MR) | Sb121(MR) | As75(HR)
Conc. Conc. Conc. Conc.
RSD, RSD, RSD, RSD,
Mg/l % | mg/L % | Mg/L % | pg/L %
Sampl
e SIM
name Type Media # Date SIM
BA-
B1.2 |SIM |Fe203 |B1 | 25.07.2016 6.44 7.5 118 201 11.05 32 178 16.0
BA-
B1.2 |SIM |Fe203 |B1 | 25.07.2016 678 40 123 32 1080 27 171 44
BA-
B2.2 |SIM |Fe203 |B2 | 27.07.2016 1585 1.8 163 116 483 42 112 80
BA-
B3.2 |SIM |Fe203 |B3 | 29.07.2016 616 2.1 078 172 307 12 098 93
BA-
B3.2 |SIM |Fe203 |B3 | 29.07.2016 619 31 087 77 309 18 108 56
SIM BA- SIM
1.1.2 |SIM |Fe203 |1 04.08.2016 21.44 41 119 158 332 39 1.00 102
SIM BA- SIM
1.2.2 |SIM |Fe203 |1 04.08.2016 14514 1.4 1639 45 224 10 095 92
SIM BA- SIM
2.1.2 |SIM |Fe203 |2 05.08.2016 16.17 17 041 281 211 30 078 44
SIM BA- SIM
2.1.2 |SIM |Fe203 |2 05.08.2016 16.02 32 052 204 219 34 081 142
SIM BA- SIM
222 |SIM |Fe203 |2 05.08.2016 114.03 06 2061 46 122 7.1 058 7.8
SIM BA- SIM
3.1.2 |SIM |Fe203 |3 08.08.2016 1324 19 056 160 579 04 078 24
SIM BA- SIM
3.2.2 |SIM |Fe203 |3 08.08.2016 32590 1.8 2024 34 376 26 109 7.9
SIM BA- SIM
412 |SIM |Fe203 |4 09.08.2016 2634 18 113 39 233 35 082 144
SIM BA- SIM
422 |SIM |Fe203 |4 09.08.2016 89.81 7.6 10.82 6.0 069 3.0 025 101
SIM BA- SIM
5.1.2 |SIM |Fe203 |5 10.08.2016 8632 42 519 71 385 40 142 87
SIM BA- SIM
5.2.2 |SIM |Fe203 |5 10.08.2016 6644 30 669 65 073 81 027 239
SIM BA- SIM
6.1.2 |SIM |Fe203 |6 11.08.2016 3282 1.7 224 101 232 44 084 68
SIM BA- SIM
6.2.2 |SIM |Fe203 |6 11.08.2016 9239 2.0 3909 22 082 51 042 95
SIM BA- SIM
7.1.2 |SIM |Fe203 |7 12.08.2016 3748 15 182 108 196 12 071 95
SIM BA- SIM
7.2.2 |SIM |Fe203 |7 12.08.2016 108.32 2.4 2027 52 070 18 027 238
SIM BA- SIM
7.3.2 |SIM |Fe203 |7 13.08.2016 2052 2.8 095 293 172 47 059 149
SIM BA- SIM
8.1.2 |SIM |Fe203 |8 15.08.2016 3351 35 529 59 1081 32 164 99
SIM BA- SIM
8.2.2 |SIM |Fe203 |8 15.08.2016 127.48 1.3 3649 22 159 12 045 3.1
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SIM BA- SIM
8.3.2 |SIM |Fe203 |8
SIM BA- SIM
9.1.2 |SIM |Fe203 |9
SIM BA- SIM
9.2.2 |SIM |Fe203 |9
SIM BA- SIM
9.3.2 |SIM |Fe203 |9
SIM BA- SIM
10.1.2 | SIM |Fe203 |10
SIM BA- SIM
10.2.2 |SIM |Fe203 |10
SIM BA- SIM
11.1.2 |SIM |Fe203 |11
SIM BA- SIM
11.2.2 |SIM |Fe203 |11
SIM BA- SIM
12.1.2 |SIM |Fe203 |12
SIM BA- SIM
12.2.2|SIM |Fe203 |12
SIM BA- SIM
12.3.2 | SIM |Fe203 |12
SIM BA- SIM
13.2.2 | SIM |Fe203 |13
SIM BA- SIM
14.2.2 |SIM |Fe203 |14
SIM BA- SIM
15.2.2 | sim |Fe208 |15
SIM BA- SIM
16.2.2 | sim | F€203 |16
Sample
name Type Media SIM#
BA-
B1.6 REF | Fe203 |B1
BA-
B2.6 REF | Fe203|B2
BA-
B3.6 REF | Fe203 | B3
SIM BA- SIM
1.1.6 REF |Fe203 |1
SIM BA- SIM
2.1.6 REF | Fe203|2
SIM BA- SIM
3.1.6 REF | Fe203 |3
SIM BA- SIM
4.1.6 REF | Fe203 |4
SIM BA- SIM
5.1.6 REF | Fe203 |5
SIM BA- SIM
6.1.6 REF | Fe203 |6
SIM BA- SIM
7.1.6 REF | Fe203 |7

16.08.2016

19.08.2016

19.08.2016

20.08.2016

22.08.2016

22.08.2016

23.08.2016

23.08.2016

24.08.2016

24.08.2016

25.08.2016

01.09.2016

15.09.2016

06.10.2016

10.11.2016

Date SIM

25.07.2016

27.07.2016

29.07.2016

04.08.2016

05.08.2016

08.08.2016

09.08.2016

10.08.2016

11.08.2016

12.08.2016

41.08 25 228 39 313 1.2 088 121
80.35 15 6.35 0.7 11.38 21 184 1.3
80.28 24 577 142 1.75 6.7 052 130
32.06 21 198 6.9 192 41 064 115
24.64 26 1.68 8.0 7.22 1.1 101 9.3
135.04 3.7 17.11 23 142 2.7 040 6.0
40.24 41 270 101 281 20 089 14.9
120.22 0.9 17.20 50 0.76 58 0.21 405
17.60 3.1 1.39 89 1.64 6.4 066 11.7
54.58 2.5 18.40 1.0 0.44 83 018 253
42.57 1.0 394 86 225 1.5 069 123
185.25 1.9 23.85 3.3 262 47 036 184
102.00 0.9 12.05 1.6 1.80 3.2 042 1.5
150.3 28 216 22 713 1.9 0.801 141
163.1 3.0 26.1 46 618 1.3 0.650 8.0
Cd114(LR) | Hg202(LR) | Pb208(LR) | Na23(MR)
Conc. Conc. Conc. Conc.
RSD, RSD, RSD, RSD,
Mg/l %| pMg/L % | pg/L % | pgl/L %
0.0009 3.2 0.0031 84 075 47 5323 3.8
0.0009 41.3 0.0002 176 186 05 5057 0.5
0.0005 16.0 0.0001 58 071 36 399 0.2
0.0001 41.0 0.0096 219 5.39 1.1 5181 1.7
0.0011 59.6 0.0046 104 335 04 4728 2.3
0.0028 19.6 0.0089 4.3 4244 23 6684 23
0.0019 30.1 0.0001 11.0 14.60 1.1 4707 0.7
0.0014 50.4 0.0085 9.0 1894 0.9 4669 0.2
0.0022 40.2 0.0042 23.1 17.76 0.4 4657 1.8
0.0008 45.0 0.0043 13.0 1240 0.3 4689 1.7

XXV



Appendixes

SIM BA- |SIM
7.3.6 |REF |Fe203|7
SIM BA- |SIM
8.1.6 |REF |Fe203|8
SIM BA- |SIM
8.3.6 |REF |Fe203|8
SIM BA- |SIM
9.1.6 |REF |Fe203|9
SIM BA- |SIM
9.3.6 |REF |Fe203|9
SIM BA- |SIM
10.1.6 |REF |Fe203 |10
SIM BA- |SIM
11.1.6 |REF |Fe203 |11
SIM BA- |SIM
12.1.6 |REF |Fe203 |12
SIM BA- |SIM
12.3.6 |REF |Fe203 |12
SIM BA- |SIM
13.3.6 |REF |Fe203 |13
SIM BA- |SIM
14.3.6 |REF |Fe203 |14
SIM BA- [SIM
15.3.6 |REF |Fe203 |15
SIM BA- [SIM
15.3.6 |REF |Fe203 |15
SIM BA- |SIM
16.3.6 |REF |Fe203|16
Sample
name Type Media SIM#
BA-
B1.6 |REF |Fe203 |B1
BA-
B2.6 |REF |Fe203 |B2
BA-
B3.6 |REF |Fe203 |B3
SIM BA- SIM
1.1.6 |REF |Fe203 |1
SIM BA- SIM
216 |REF |Fe203 |2
SIM BA- SIM
3.1.6 |REF |Fe203 |3
SIM BA- SIM
416 |REF |Fe203 |4
SIM BA- SIM
5.1.6 |REF |Fe203 |5
SIM BA- SIM
6.1.6 |REF |Fe203 |6
SIM BA- SIM
7.16 |REF |Fe203 |7
SIM BA- SIM
7.3.6 |REF |Fe203 |7

13.08.2016

15.08.2016

16.08.2016

19.08.2016

20.08.2016

22.08.2016

23.08.2016

24.08.2016

25.08.2016

02.09.2016

16.09.2016

07.10.2016

07.10.2016

11.11.2016

Date SIM

25.07.2016

27.07.2016

29.07.2016

04.08.2016

05.08.2016

08.08.2016

09.08.2016

10.08.2016

11.08.2016

12.08.2016

13.08.2016

0.0004 87.4 0.0092 16.7 297 1.7 2928 24
0.0009 50.3 0.0089 6.8 7.26 2.2 5902 1.3
0.0030 45,5 0.0074 10.7 9.94 2.8 4683 3.0
0.0019 46.3 0.0001 9.1 11.27 1.3 5814 27
0.0020 18.9 0.0018 7.2 610 3.2 4662 3.4
0.0008 42.6 0.0012 214 1165 3.2 5139 1.0
0.0001 64.1 0.0000 9.5 10.99 2.4 4481 24
0.0012 64.6 0.0014 54 8.39 1.1 4482 2.2
0.0012 15,5 0.0018 19.7 15.97 20 4622 15
0.0011 12.6 0.0076 28 2173 0.6 4777 49
0.0011 24.1 0.0021 11.9 12.53 2.0 4085 2.7
0.0037 23.0 0.0001 7.4 88.28 1.1 4720 1.5
0.0025 12.1 0.0001 1.9 90.45 29 4680 0.6
0.0044 25.0 0.0001 6.4 88.92 1.8 4487 0.7
Mg25(MR) Al27(MR) Si29(MR) P31(MR)
Conc. Conc. Conc. Conc.
RSD, RSD, RSD, RSD,
Mg/l % | pMglL % | pg/L % | pg/L %
1065 1.6 209.5 1.8 302 1.7 351 3.9
1082 1.2 175.2 0.6 482 16 313 3.1
822 2.3 57.8 14 407 15 26.6 14
1104 2.4 96.0 2.2 660 1.1 316 3.7
1079 1.3 130.2 1.0 1070 16 316 2.6
1290 1.0 390.2 2.0 2096 0.5 475 15
1100 0.2 41.6 15 868 1.2 275 3.1
1056 0.6 13.2 2.0 781 0.8 308 33
1027 1.2 25.6 1.9 1007 0.7 303 11
1047 3.5 30.5 1.6 906 0.1 29.0 2.2
680 3.1 32.6 0.6 857 21 275 2.5
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SIM BA- SIM

8.1.6 |REF |Fe203 |8 15.08.2016 1205 10 534 08 988 1.7 339 19

SIM BA- SIM

8.3.6 |REF |Fe203 |8 16.08.2016 1079 36 221 26 1111 21 319 29

SIM BA- SIM

9.1.6 |REF |Fe203 |9 19.08.2016 1161 22 204 2.1 85 33 303 18

SIM BA- SIM

9.3.6 |REF |Fe203 |9 20.08.2016 1106 2.8 59.9 24 1125 13 272 29

SIM BA- SIM

10.1.6 |REF |Fe203 |10 [22.08.2016 1136 1.6 352 22 909 0.7 319 25

SIM BA- SIM

11.1.6 |REF |Fe203 |11 [23.08.2016 1071 1.7 337 13 1155 0.3 276 7.2

SIM BA- SIM

12.1.6 |REF |Fe203 |12 [24.08.2016 1047 12 188 1.2 1079 21 245 1.3

SIM BA- SIM

12.3.6 |REF |Fe203 |12 [25.08.2016 1046 2.0 69 05 788 35 284 14

SIM BA- SIM

13.3.6 |REF |Fe203 |13 |02.09.2016 1062 2.8 50 05 701 17 268 20

SIM BA- SIM

14.3.6 |REF |Fe203 |14 [16.09.2016 1007 23 219 10 895 11 312 3.0

SIM BA- SIM

1536 |REF |F€203 |15 107.10.2016 1132 1.8 24164 21 2069 13 46 07

SIM BA- SIM

15.3.6 |REF |F€203 |15 107.10.2016 1168 2.0 24598 14 2102 0.7 47 4.4

SIM BA- SIM

16.3.6 |REF |Fe203 |16 [11.11.2016 1142 2.7 24135 25 2082 08 45 15

S34(MR) CI35(MR) K39(MR) Cad4(MR)
Conc. Conc. Conc. Conc.

Sample RSD, RSD, RSD, RSD,

name Type Media SIM#| Date SIM Mg/L % | MglL % | pg/L % | Mg/l %
BA- 17 14

B1.6 |REF |Fe203|B1 |25.07.2016 398 17 449 05 2703 22 33993 22
BA- 15

B2.6 |REF |Fe203|B2 [27.07.2016 8403 17 742 1.0 1880 25 24788 0.8
BA- 14

B3.6 |REF |Fe203|B3 [29.07.2016 3322 19 051 19 1214 43 16773 22

SIM BA- |SIM 16

1.1.6 |REF |Fe203|1 04.08.2016 3338 1.0 411 1.7 1811 53 17916 2.1

SIM BA- |SIM 14

216 |REF |Fe203 |2 05.08.2016 2379 1.1 457 39 1164 1.3 15885 1.0

SIM BA- |SIM 13 15

3.1.6 |REF |Fe203|3 08.08.2016 552 06 600 2.0 2359 24 37498 1.1

SIM BA- |SIM 13

416 |REF |Fe203|4 09.08.2016 2226 2.3 930 19 1105 19 17914 20

SIM BA- |SIM 13

5.1.6 |REF |Fe203|5 10.08.2016 1938 1.6 853 16 972 46 18614 22

SIM BA- |SIM 13

6.1.6 |REF |Fe203|6 11.08.2016 1725 48 728 25 973 2.0 19074 1.9

SIM BA- |SIM 14

716 |REF |Fe203|7 12.08.2016 1788 2.6 210 19 1011 41 17752 1.7

SIM BA- |SIM

7.3.6 |REF |Fe203|7 13.08.2016 1016 1.3 9157 08 549 0.7 12449 1.2

SIM BA- |SIM 15

8.1.6 |REF |Fe203|8 15.08.2016 5159 1.2 232 16 1394 0.7 19609 3.0
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SIM BA- |SIM

8.3.6 |REF |Fe203|8 16.08.2016

SIM BA- |SIM

9.1.6 |REF |Fe203|9 19.08.2016

SIM BA- |SIM

9.3.6 |REF |Fe203|9 20.08.2016

SIM BA- |SIM

10.1.6 |REF |Fe203|10 |22.08.2016

SIM BA- |SIM

11.1.6 |REF |Fe203|11 |23.08.2016

SIM BA- |SIM

12.1.6 |REF |Fe203 |12 |24.08.2016

SIM BA- |SIM

12.3.6 |REF |Fe203 |12 |25.08.2016

SIM BA- |SIM

13.3.6 |REF |Fe203|13 |02.09.2016

SIM BA- |SIM

14.3.6 |REF |Fe203|14 |16.09.2016

SIM BA- [SIM

15.3.6 |REF |Fe203|15 |07.10.2016

SIM BA- [SIM

15.3.6 |REF |Fe203|15 |07.10.2016

SIM BA- SIM

16.3.6 |REF |Fe203|16 |11.11.2016

Sample

name Type Media SIM#| Date SIM
BA-

B1.6 |REF |Fe203 |B1 |25.07.2016
BA-

B2.6 |REF |Fe203 |B2 |27.07.2016
BA-

B3.6 |REF |Fe203 |B3 |29.07.2016

SIM BA- SIM

1.1.6 |REF |Fe203 |1 04.08.2016

SIM BA- SIM

216 |REF |Fe203 |2 05.08.2016

SIM BA- SIM

3.1.6 |REF |Fe203 |3 08.08.2016

SIM BA- SIM

416 |REF |Fe203 |4 09.08.2016

SIM BA- SIM

5.1.6 |REF |Fe203 |5 10.08.2016

SIM BA- SIM

6.1.6 |REF |Fe203 |6 11.08.2016

SIM BA- SIM

716 |REF |Fe203 |7 12.08.2016

SIM BA- SIM

736 |REF |Fe203 |7 13.08.2016

SIM BA- SIM

8.1.6 |REF |Fe203 |8 15.08.2016

14
1581 3.3 251 0.5 990 1.9 18 956 0.8
15
4 851 2.6 166 2.9 1383 2.5 15514 0.3
14
1 307 0.9 318 1.2 885 4.2 15034 1.1
14
2 336 2.5 453 1.8 1192 7.3 15013 2.0
14
1304 2.6 446 1.1 949 3.7 15583 2.4
14
1110 2.4 161 2.0 685 2.2 15648 0.6
14
1168 2.0 080 3.9 860 2.8 17 280 1.6
14
1185 2.3 278 2.6 982 3.8 15233 2.4
12
953 0.6 186 1.5 842 3.6 16444 1.0
14
1372 3.6 725 7.2 1019 4.0 24617 2.0
15
1 364 1.9 031 2.3 1012 2.3 24841 3.3
14
1 309 2.7 469 3.8 1164 1.8 23583 1.5
Cr53(MR) Mn55(MR) Fe56(MR) Ni60(MR)
Conc. Conc. Conc. Conc.
RSD, RSD, RSD, RSD,
Mg/l % | pg/L % | pg/L % | pg/L %
0.75 45 032 130 0.18 2.8 2.89 8.5
0.29 129 0.46 7.4 0.26 8.3 8.00 2.0
0.14 204 0.38 6.6 0.24 1.5 8.00 0.9
0.07 10.2 0.42 2.0 0.36 2.1 10.89 2.6
0.10 21.7 0.77 6.8 0.25 3.9 19.02 1.3
1.75 35 1.67 4.4 0.52 4.1 23.53 2.5
024 11.7 0.91 3.3 0.44 5.2 56.32 2.0
0.11 16.0 1.04 2.3 0.42 3.2 44.16 3.0
021 115 111 4.6 0.30 2.9 51.17 1.5
0.10 43.8 0.85 4.7 0.18 5.7 37.68 2.9
0.02 18.2 0.55 1.6 0.17 3.6 37.95 4.2
0.67 75 0.55 4.7 0.23 2.8 14.62 3.0
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SIM BA- SIM
8.3.6 |REF |Fe203 |8
SIM BA- SIM
9.1.6 |REF |Fe203 |9
SIM BA- SIM
9.3.6 |REF |Fe203 |9
SIM BA- SIM
10.1.6 |REF |Fe203 |10
SIM BA- SIM
11.1.6 |REF |Fe203 |11
SIM BA- SIM
12.1.6 |REF |Fe203 |12
SIM BA- SIM
12.3.6 |REF |Fe203 |12
SIM BA- SIM
13.3.6 |REF |Fe203 |13
SIM BA- SIM
14.3.6 |REF |Fe203 |14
SIM BA- SIM
15.3.6 |REf |Fe203 |15
SIM BA- SIM
15.3.6 |REF |Fe203 |15
SIM BA- SIM
16.3.6 |REF |Fe203 |16
S
Sample
name Type Media SIM#
BA-
B1.6 |REF |Fe203 |B1
BA-
B2.6 |REF |Fe203 |B2
BA-
B3.6 |REF |Fe203 |B3
SIM BA- SIM
1.1.6 |REF |Fe203 |1
SIM BA- SIM
216 |REF |Fe203 |2
SIM BA- SIM
3.1.6 |REF |Fe203 |3
SIM BA- SIM
416 |REF |Fe203 |4
SIM BA- SIM
5.1.6 |REF |Fe203 |5
SIM BA- SIM
6.1.6 |REF |Fe203 |6
SIM BA- SIM
7.16 |REF |Fe203 |7
SIM BA- SIM
7.3.6 |REF |Fe203 |7
SIM BA- SIM
8.1.6 |REF |Fe203 |8
SIM BA- SIM
8.3.6 |REF |Fe203 |8

16.08.2016

19.08.2016

20.08.2016

22.08.2016

23.08.2016

24.08.2016

25.08.2016

02.09.2016

16.09.2016

07.10.2016

07.10.2016

11.11.2016

Date SIM

25.07.2016

27.07.2016

29.07.2016

04.08.2016

05.08.2016

08.08.2016

09.08.2016

10.08.2016

11.08.2016

12.08.2016

13.08.2016

15.08.2016

16.08.2016

0.18 10.0 1.09 39 0.38 4.6 3452 2.3
0.19 6.9 0.25 22 0.28 6.8 10.34 34
0.04 346 0.45 22 014 93 3165 45
0.10 315 0.33 3.3 0.18 3.4 12.66 8.2
004 26 044 59 0.19 5.0 2432 54
0.03 42.3 0.87 26 023 11.2 80.98 13
0.05 149 1.09 8.6 0.27 3.3 70.14 1.9
0.09 161 054 51 6.68 2.4 30.78 0.3
0.11 131 0.55 10.2 0.97 2.7 51.11 2.9
0.24 18.3 0.65 2.2 1.07 20 7181 1.1
023 87 065 0.9 1.14 2.0 72.48 1.3
0.21 218 044 45 0.69 7.7 58.06 1.0
Cu63(MR) | zZn66(MR) | Sb121(MR) | As75(HR)
Conc. Conc. Conc. Conc.
RSD, RSD, RSD, RSD,
Mg/L % | Mg/L % | Mg/L % | Mg/l %
7.91 26 078 243 835 1.4 130 7.3
16.75 51 065 115 5.04 1.2 1.19 3.8
6.53 1.4 043 36 276 25 057 7.1
51.46 2.2 1.08 78 4.21 4.2 1.06 0.9
21.47 35 052 258 281 4.8 0.71 9.6
80.04 0.6 9.10 10.6 11.80 4.4 1.95 0.4
68.30 24 753 56 3.12 3.2 0.70 20.5
82.37 16 531 83 271 4.0 0.67 125
64.48 20 393 90 248 02 0.72 3.7
49.07 26 215 58 269 3.6 0.74 6.8
18.84 26 083 207 178 3.0 038 182
35.29 1.2 4.30 79 8.11 2.7 1.14 145
54.83 1.7 3.69 138 283 53 080 14.9
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SIM BA- SIM
9.16 |REF |Fe203 |9
SIM BA- SIM
9.3.6 |REF |Fe203 |9
SIM BA- SIM
10.1.6 |REF |Fe203 |10
SIM BA- SIM
11.1.6 |REF |Fe203 |11
SIM BA- SIM
12.1.6 |REF |Fe203 |12
SIM BA- SIM
12.3.6 |REF |Fe203 |12
SIM BA- SIM
13.3.6 |REF |Fe203 |13
SIM BA- SIM
14.3.6 |REF |Fe203 |14
SIM BA- SIM
15.3.6 |REF |Fe203 |15
SIM BA- SIM
15.3.6 |REf |Fe203 |15
SIM BA- SIM
16.3.6 |REF |Fe203 |16

19.08.2016

20.08.2016

22.08.2016

23.08.2016

24.08.2016

25.08.2016

02.09.2016

16.09.2016

07.10.2016

07.10.2016

11.11.2016

50.57
27.08
42.33
40.14
37.48
59.69
85.36

46.81

139.7

140.5

128.1

XXX

15

6.2

1.7

2.6

2.1

2.3

4.9

4.8

2.3

11

2.8

3.86

1.14

2.65

1.68

2.56

4.52

9.89

2.85

9.7

9.6

10.2

7.6

25.8

15.2

13.8

8.4

3.7

8.5

2.0

2.3

2.2

3.7

8.26

1.99

4.71

2.57

1.42

1.73

2.16

2.29

78.5

79.9

78.1

6.1

5.0

51

1.4

7.1

3.6

59

3.8

0.5

1.9

0.9

0.78 8.3
0.55 11.0
0.98 12,6
068 7.9
0.38 28.1
0.49 155
0.55 129

0.58 3.0

1.039 95
1.133 6.7

1.059 55



