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Addendum A1l: General water quality parameters during droughts

Al.1 Water temperature
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median mean min max n>
location summer waterT waterT waterT waterT n 25 °C
(Jun-Aug)  (°C) Q) Q) Q)
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 21.7 21.7 19.2 24.1 92 0
2003 23.7 23.7 20.7 26.9 92 12
2004 21.1 21.5 18.6 25.6 92 2
Keizersveer 2002 20.5 20.8 18.9 23.8 6 0
2003 225 224 20.4 24.2 6 0
2004 19.4 20.3 18.9 23.2 7 0
2002 - 2004 Eijsden 2002 - 2004 Eijsden
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A1.2 Oxygen
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location summer

median

(0))

(0))

mean

min
(@)

(Jun-Aug) (mg/l) (mg/) (mg/l) (mg/l

max
(0))

n<

y =-0,3905x + 14,172
R?=0,7638

Eijsden 1975 7.8 8.1 6.4 10.8 9 0
1976 8.6 8.5 4.3 15.7 13 2
1977 7.3 7.3 6.1 8.4 13 0
Eijsden 2002 53 55 3.3 6.9 13 4
2003 6.0 6.2 4.9 8.5 13 2
2004 5.6 5.7 3.6 7.7 14 5
Keizersveer 2002 7.8 7.7 6.9 8.1 6 0
2003 6.8 6.8 6.4 7.0 6 0
2004 8.1 8.0 6.5 10.1 7 0
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A1.3 Chlorophyll-a
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median mean min max n> n>
location summer Chl-a Chl-a Chl-a Chl-a n 25 ug/l 100 ugy/l
(]un-Aug) (ug!) (ug!) (ug!) (ug/l) RIWA-M BKMO/MTR
Eijsden 1975 0
1976 25.0 25.4 11.0 45.0 5 2 0
1977 18.0 14.7 6.0 20.0 3 0 0
Eijsden 2002 26.0 34.3 17.0 68.0 13 8 0
2003 38.0 39.8 14.0 86.0 13 11 0
2004 12.0 14.9 7.0 36.0 14 3 0
Keizersveer 2002 3.0 3.8 2.0 6.0 6 0 0
2003 3.5 3.8 3.0 5.0 6 0 0
2004 3.0 51 2.0 19.0 7 0 0
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median mean min max
location period Susp_sol Susp_sol Susp_sol Susp_sol n
(Jun-Nov)  (mg/l) (mg/1) (mg/1) (mg/1)

Eijsden 1975 8.0 9.8 1.0 36.0 20
1976 9.0 9.9 1.0 25.0 25
1977 13.0 19.2 2.0 82.0 26

Eijsden 2002 7.0 18.2 1.1 446.0 171
2003 6.0 7.4 1.7 82.9 183
2004 4.4 53 2.0 35.0 183

Keizersveer 2002 5.6 8.1 2.0 25.7 11
2003 7.7 6.6 1.9 10.1 7
2004 4.4 5.6 2.0 13.0 7
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Addendum A2: Conservative substances during droughts

A2.1 Chloride
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median mean min max n> n> n>
location period Cl Cl Cl Cl n 75mg/l 150 mg/l 200 mg/l
(Jun-Nov)  (mg/]) (mg/l) (mg/l) (mg/l) RIWA-M DWD BKMO
Eijsden 1975 72.0 73.4 46.0 104.0 24 9 0 0
1976 102.0 101.4 60.0 137.0 26 24 0 0
1977 51.0 57.3 32.0 133.0 26 4 0 0
Eijsden 2002 455 449 16.4 77.1 26 1 0 0
2003 71.9 71.5 30.1 159.6 26 12 1 0
2004 49.8 53.5 26.9 96.3 27 4 0 0
Keizersveer 2002 51.6 50.2 26.5 60.8 12 0 0 0
2003 58.9 56.8 424 66.5 12 0 0 0
2004 52.4 51.5 445 56.9 12 0 0 0
1975 - 1977 Eijsden 2002 - 2004 Eijsden 2002 - 2004 Keizersveer
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A2.2 Bromide
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median mean min max n> n>
location period Br Br Br Br n 0.05mg/l 8mg/l
(Jun-Nov) (mg/l) (mg/l) (mg/l) (mg/l RIWA-M MTR
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0
2003 0.14 0.14 0.04 0.30 13 11 0
2004 0.08 0.10 0.06 0.20 13 13 0
Keizersveer 2002 0.09 0.09 0.06 0.10 6 6 0
2003 0.12 0.12 0.06 0.17 6 6 0
2004 0.10 0.10 0.07 0.12 6 6 0
2002 - 2004 Eijsden
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A2.3 Fluoride
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median mean min max n> n> n>
location period F F F F n 1 mgy/1 1.1mg/l 1.5 mg/l
(Jun-Nov)  (mg/l) (mg/l) (mg/l) (mg/l) BKMO/RIWA-M  DWD MKE
Eijsden 1975 0.80 0.99 0.30 2.80 16 6 4 3
1976 1.40 1.45 0.10 3.40 25 14 13 10
1977 0.85 0.90 0.30 2.80 26 8 4 2
Eijsden 2002 0.69 0.75 0.15 1.40 13 3 1 0
2003 1.10 1.15 0.81 1.80 13 8 4 2
2004 0.33 0.41 0.10 0.84 13 0 0 0
Keizersveer 2002 0.41 0.41 0.25 0.52 7 0 0 0
2003 0.45 0.42 0.28 0.50 7 0 0 0
2004 0.37 0.40 0.32 0.58 7 0 0 0
1975 - 1977 Eijsden 2002 - 2004 Eijsden 2002 - 2004 Keizersveer
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A2.4 Sulphate
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median mean min max n> n> n>
location period SO, SO, SO, SOy n 75 mg/1 100 mg/1 150 mgy/1
(Jun-Nov) (mg/1) (mg/l) (mg/l) (mg/l) RIWA-M BKMO/MTR DWD
Eijsden 1975 64.0 64.5 43.0 90.0 21 3 0 0
1976 72.5 72.3 49.0 97.0 26 9 0 0
1977 51.0 53.7 38.0 79.0 23 1 0 0
Eijsden 2002 49.2 46.6 249 63.4 26 0 0 0
2003 67.0 62.5 34.7 79.3 26 1 0 0
2004 48.0 50.0 37.0 65.0 27 0 0 0
Keizersveer 2002 61.0 60.3 39.0 67.0 12 0 0 0
2003 70.0 67.4 53.0 77.0 7 1 0 0
2004 60.0 59.1 53.0 64.0 7 0 0 0
1975 - 1977 Eijsden 2002 - 2004 Eijsden 2002 - 2004 Keizersveer
300
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A2.5 Sodium
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2000

median mean min max n> n> n>
location period Na Na Na Na n 40 mg/1 120 mg/1 150 mg/l
(Jun-Nov)  (mg/]) (mg/) (mg/l) (mg/l RIWA-M BKMO DWD
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0
2003 0
2004 0
Keizersveer 2002 39 38 18 45 12 4 0 0
2003 49 46 31 54 7 5 0 0
2004 40 39 33 44 3 0 0
2002 - 2004 Keizersveer
250
Na=1612,5/Q+ 22,6
R2=0,71
200
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A2.6 Potassium
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0

median mean min max
location period K K K K n
(Jun-Nov)  (mg/l)  (mg/l) (mg/l) (mg/l)
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 45 4.7 2.8 6.4 7
2003 5.9 5.5 3.8 6.6 7
2004 4.7 4.7 3.8 55 7
Keizersveer 2002 7.1 6.8 4.8 8.0 6
2003 8.5 8.3 6.2 9.6 6
2004 7.3 7.3 6.5 8.0 6
2002 - 2004 Eijsden
20
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A2.7 Calcium
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median mean min max
location period Ca Ca Ca Ca n
(Jun-Nov) (mg/l) (mg/l) (mg/l) (mg/l)
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0
2003 0
2004 0
Keizersveer 2002 63 63 57 68 6
2003 59 61 59 69 6
2004 59 59 56 61 6

© Kiwa Water Research -22- november 2006



A2.8 Magnesium
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median mean min max
location period Mg Mg Mg Mg n
(Jun-Nov)  (mg/l)  (mg/l) (mg/l) (mg/l)
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0
2003 0
2004 0
Keizersveer 2002 8.5 8.0 6.1 9.0 6
2003 8.8 8.6 7.7 9.1 6
2004 79 8.0 7.6 8.5 6
2002 - 2004 Keizersveer
250
b Mg =1912,5/Q + 18,6
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Nutrients during droughts

Addendum 3

A3.1 Nitrate
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median mean min max n> n> n>
location period NO; NO; NO; NO; n 56mg/l 10mg/l 11.3mg/l
(Jun-Nov) (mgl) (mgl) (mgl) (mg/ 1) RIWA-M BKMO DWD
Eijsden 1975 0
1976 1.80 1.66 0.60 2.90 26 0 0 0
1977 2.40 2.40 1.99 2.79 26 0 0 0
Eijsden 2002 2.75 2.86 2.38 4.64 26 0 0 0
2003 2.31 2.34 1.35 3.12 26 0 0 0
2004 2.57 2.65 2.13 3.85 27 0 0 0
Keizersveer 2002 3.50 3.51 3.10 3.80 12 0 0 0
2003 3.00 3.08 2.80 3.90 12 0 0 0
2004 3.15 3.21 2.80 4.00 12 0 0 0
2002 - 2004 Eijsden 2002 - 2004 Eijsden
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A3.2 Nitrite
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median mean min max n> n>
location period NO; NO; NO; NO; n 0.03mg/l 0.1mg/l
(Jun-Nov)  (mg/]) (mg/l) (mg/l) (mg/l) DWD RIWA-M
Eijsden 1975 0 0 0
1976 0 0 0
1977 0 13 9
Eijsden 2002 0.18 0.17 0.03 0.37 26 24 19
2003 0.20 0.22 0.05 0.37 26 26 25
2004 0.13 0.15 0.06 0.31 27 27 19
Keizersveer 2002 0.05 0.06 0.03 0.09 12 12 0
2003 0.05 0.05 0.02 0.07 12 10 0
2004 0.04 0.04 0.03 0.06 12 12 0
2002 - 2004 Eijsden 2002 - 2004 Eijsden
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A3.3 Ammonium
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median mean min max n> n> n>
location period NH, NH,4 NH, NH,4 n 0.156 0.2 1.2
(Jun-Nov)  (mg/]) (mg/l) (mg/l) (mg/l) DWD RIWA-M BKMO
Eijsden 1975 1.30 1.30 0.30 2.30 24 24 24 14
1976 1.75 2.15 0.00 4.60 26 24 24 18
1977 0.83 0.95 041 2.32 26 26 26 6
Eijsden 2002 0.39 0.39 0.03 1.30 26 20 19 1
2003 0.76 0.75 0.09 1.58 26 25 25 5
2004 0.46 0.52 0.20 1.07 27 27 26 0
Keizersveer 2002 0.14 0.14 0.09 0.19 12 5 0 0
2003 0.17 0.17 0.10 0.30 12 7 3 0
2004 0.14 0.14 0.06 0.24 12 4 1 0
2002 - 2004 Eijsden 2002 - 2004 Eijsden
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A3.4 Ortho-phosphate
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median mean min max n>
location period orthoPO;s orthoPO; orthoPO;s; orthoPO;s n  0.05mg/l
(Jun-Nov) (mg/1) (mg/1) (mg/1) (mg/1) RIWA-M
Eijsden 1975 0.48 0.57 0.28 1.84 24 24
1976 1.19 1.12 0.39 1.70 26 26
1977 0.43 0.53 0.19 2.28 26 26
Eijsden 2002 0.24 0.22 0.06 0.39 26 26
2003 0.30 0.31 0.10 0.60 26 26
2004 0.28 0.30 0.18 0.55 27 27
Keizersveer 2002 0.17 0.19 0.11 0.44 12 12
2003 0.16 0.14 0.04 0.19 12 11
2004 0.17 0.18 0.13 0.24 12 12
2002 - 2004 Eijsden 2002 - 2004 Eijsden
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A3.5 Total phosphate
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median mean min max n> n> n>
location period totPO, totPO; totPOs totPOs n 0.1 mg/1 0.15mg/l 0.2 mg/l
(Jun-Nov) RIWA-M MKE BKMO
Eijsden 1975 0 0 0 0
1976 1.49 1.31 0.52 1.78 26 26 26 26
1977 0.64 0.76 0.45 2.60 26 26 26 26
Eijsden 2002 0.32 0.36 0.15 1.30 26 26 25 24
2003 0.39 0.42 0.23 0.72 25 25 25 25
2004 0.40 0.40 0.08 0.73 27 26 26 25
Keizersveer 2002 0.21 0.21 0.06 0.44 12 11 10 6
2003 0.21 0.20 0.16 0.25 12 12 12 6
2004 0.27 0.27 0.21 0.39 12 12 12 12
2002 - 2004 Eijsden
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Addendum 4a: Total heavy metals and metalloids during droughts

Ada.1 Total lead
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median mean min max n> n> n>
location period Pb Pb Pb Pb n 10 pg/l 30 ug/1 220 pg/l
(Jun-Nov) (u (ug/l) (n (ng/1) DWD/RIWA-M BKMO MKE
Eijsden 1975 0
1976 4.0 6.4 1.0 23.0 12 2 0 0
1977 8.0 14.5 2.0 70.0 13 6 1 0
Eijsden 2002 2.4 5.8 1.1 47.0 26 3 1 0
2003 1.8 1.8 0.2 3.0 26 0 0 0
2004 1.8 1.8 0.6 3.7 27 0 0 0
Keizersveer 2002 1.0 3.0 1.0 12.0 7 1 0 0
2003 2.0 1.9 1.0 4.0 7 0 0 0
2004 2.0 2.7 1.0 9.0 7 0 0 0
2002 - 2004 Eijsden
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A4a.2 Total copper
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median mean min max n> n> n> n>
location period Cu Cu Cu Cu n 38ug/ll  15pg/l 50 g/l 2000 ug/l
(Jun-Nov) (ug/1) (ug/1) (u (ug/l) MKE RIWA-M BKMO DWD

Eijsden 1975 8.5 94 5.0 19.0 14 1 2 0 0
1976 6.0 6.8 3.0 14.0 12 11 0 0 0
1977 6.0 8.1 4.0 21.0 11 11 1 0 0

Eijsden 2002 3.4 5.6 1.4 31.0 26 20 2 0 0
2003 3.4 3.8 1.9 8.8 26 25 0 0 0
2004 3.1 3.4 1.8 59 27 27 0 0 0

Keizersveer 2002 4.0 3.9 3.0 5.0 7 7 0 0 0
2003 4.0 3.4 2.0 4.0 7 7 0 0 0
2004 4.0 4.1 3.0 7.0 7 7 0 0 0

2002 - 2004 Eijsden
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Ad4a.3 Total zinc
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median mean min max n> n> n> n>
location period Zn Zn Zn Zn n 40pg/ll 100 pg/l 200 pg/l 3000 pg/l
(Jun-Nov) (ug/l) (u (u (ug/1) MKE RIWA-M BKMO BKMO
Eijsden 1975 249 423 55 1972 14 1 12 8 0
1976 50 64 20 186 12 11 2 0 0
1977 115 146 45 440 13 13 8 2 0
Eijsden 2002 24 42 10 261 23 16 2 1 0
2003 24 27 13 47 26 21 0 0 0
2004 15 17 5 29 27 18 0 0 0
Keizersveer 2002 19 25 16 57 7 5 0 0 0
2003 20 21 17 26 7 4 0 0 0
2004 21 26 16 54 7 6 0 0 0
2002 - 2004 Eijsden
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Ada.4 Total nickel
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median mean min max n> n> n>
location period Ni Ni Ni Ni n 6.3 pg/l 10 pg/l 20 pg/l
(Jun-Nov) (ug/1) (ug/l) (n (ug/1) MKE RIWA-M DWD

Eijsden 1975 5.0 59 4.0 11.0 14 0 1 0
1976 7.0 7.3 4.0 12.0 12 7 1 0
1977 6.0 8.4 4.0 17.0 11 8 3 0

Eijsden 2002 3.5 6.1 1.3 33.0 26 7 3 0
2003 4.3 4.9 25 12.0 26 8 1 0
2004 3.2 3.6 0.5 11.0 27 2 1 0

Keizersveer 2002 4.0 4.4 3.0 7.0 7 1 0 0
2003 5.0 4.7 4.0 5.0 7 0 0 0
2004 4.0 4.4 3.0 6.0 7 1 0 0
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20
*
15 -

s |

\:/ 1> *

< 10 * . *

X

(8]

2

1000 1500 2000
Discharge (m3/s)
© Kiwa Water Research -42 - november 2006



A4a.5 Total mercury
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median mean min max n > n > n> n>
location period Hg Hg Hg Hg n 01pg/l 03pg/l 1.0pg/l 1.2 pug/l
(Jun-Nov) ) RIWA-M BKMO DWD MKE
Eijsden 1975 0.200 0.214 0.000 0500 14 8 4 0 0
1976 0.100 0.083 0.000 0.300 12 2 0 0 0
1977 0.200 0.258 0.000 0.900 12 8 4 0 0
Eijsden 2002 0.007 0.019 0.001 0145 25 2 0 0 0
2003 0.004 0.004 0.001 0.011 25 0 0 0 0
2004 0.008 0.011 0.002 0.069 27 0 0 0 0
Keizersveer 2002 0.020 0.021 0.010 0.030 7 0 0 0 0
2003 0.030 0.024 0.010 0.030 7 0 0 0 0
2004 0.030 0.030 0.030 0.030 7 0 0 0 0
2002 - 2004 Eijsden
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1975 - 1977 Eijsden

1975 - 1977
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Ad4a.6 Total chrome
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median mean  min max n> n> n>
location period Cr Cr Cr Cr n 2 g/l 50 pg/l 84 g/l
(Jun-Nov) (u (u (u (ug/1) RIWA-M BKMO/DWD MKE/WFD(06)

Eijsden 1975 6.0 8.1 3.0 28.0 14 14 0 0
1976 3.0 49 1.0 24.0 12 7 0 0
1977 7.0 9.2 2.0 27.0 13 12 0 0

Eijsden 2002 1.5 42 0.1 43.0 25 10 0 0
2003 0.8 0.9 0.1 2.9 26 1 0 0
2004 1.0 1.1 0.5 2.3 27 1 0 0

Keizersveer 2002 1.0 1.6 1.0 5.0 7 1 0 0
2003 1.0 1.3 1.0 2.0 7 0 0 0
2004 1.0 14 1.0 4.0 7 1 0 0
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Ada.7 Total cadmium

1975 - 1977 Eijsden

1975 - 1977

I 98p-/Z
[ »0-8¢
I Bne-gz

- unl-0g

Date
1976

°a |t rew-t

.a "4 [ vw-z

- uel-T

(1/6n) wniwpe)d

(I/6n) wniwpe

- [ee)

1L/-60-L¢C

1/-90-6T

L/-€0-TT

9/-¢1-10

9/-80-€¢

9/-G0-GT

9/-¢0-S0

G/-0T-8¢

G/-L0-0¢

S.-v0-1T

1400

T
o O
o O
< N

1200
1000 -
800
600

(s/ew) abueyosiqg

1977
MKE

A

1975
= RIWA-M e BKMO

Date

cadmium (tot) Ejsden

discharge Eijsden

2002 - 2004 Keizersveer

2002 - 2004 Eijsden

2002 - 2004

: uel-T

2] N — o

(i/6n) wniwpeo

2004

2003

L)

2002
= RIWA-M == BKMO

MKE

™ N — o

(1/6n) wniwped

2004

2003

L]

2002
= RIWA-M == BKMO

MKE

(I/6n) wniwpe

[32) N — o

- ¥0-60-L¢

¥0-90-6T

¥0-€0-TT

g
St

=
" c0-z12

€0-80-t¢

Date

- €0-G0-9T

€0-¢0-S

¢0-0T-8¢

¢0-L0-0¢

- 20-¥0-TT

3000

2500
2000 H

(s/ew) abueyasiqg

discharge Keizersveer

discharge Eijsden

cadmium (tot) Keizersveer

cadmium (tot) Ejsden

november 2006

-47 -

© Kiwa Water Research



median mean min max n> n> n> n>
location period Cd Cd Cd Cd n 05pg/l 15pg/l 2pg/l 5pug/l
(Jun-Nov) (Mﬂ!) (ug!) (pg!) (pg/l) RIWA-M BKMO MKE DWD

Eijsden 1975 1.5 2.4 0.6 5.8 14 14 7 1 0
1976 0.8 1.5 0.1 7.0 12 7 4 6 0
1977 1.3 1.6 0.3 49 13 12 6 8 0

Eijsden 2002 0.1 0.3 0.1 1.7 26 3 1 0 0
2003 0.1 0.1 0.1 0.2 26 0 0 0 0
2004 0.2 0.2 0.1 0.3 27 0 0 0 0

Keizersveer 2002 0.1 0.2 0.1 0.4 7 0 0 0 0
2003 0.1 0.1 0.1 0.2 7 0 0 0 0
2004 0.1 0.1 0.1 0.2 7 0 0 0 0

2002 - 2004 Eijsden
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Ad4a.8 Total arsenic
1975 - 1977 1975 - 1977 Eijsden
1400 20 20
- 1200 = o 1 .
e ~ = b L]
21000 - - s 3
~ L =] 3 [ ]
o 800 . S 2 10l .
L5 c C ® -
& 600 . S 5
< L] n 2 pe o. me [ om A
8 400 A = -' = < 5 oo ®m m A d
= < A WAA AmA ° n
(=) 200 I & " m T .ll-lé“ AS A QAR C ASEEAC BAMAN A
a. n
o M 0 : : . : :
c = © c =)} < Q
SRR RER B RREER S EE RSO3
S 3 5 32 8§ 88 5 8 8 8 D T
W H94 O ® B B O H d o I~
Y - " < o Date
A R
——discharge Eijsden = arsenic (tot) Ejsden ‘ DWD i
2002 - 2004 2002 - 2004 Eijsden 2002 - 2004 Keizersveer
8
0
™ r6 < 6 = 6
(@]
€ g 8 2
S 49 94 . Q 4
3 T o ‘ o
S P A N L S T 2,
é) <C < 2 4:0-.:-"‘ e e —— T 1 <C
f 1‘m—\'—'?""!""'v—'_r' 4 SE —f- PR 0 | 0l2 B8 o o0 b 0@ anpgpep Y
S8 39833838333 cf 3 : 7 % g s £ T s 9 % g
- R = T > N - TR - B VRN S o B = ¥ S E E = 3 S g S E e 2 3 c 3
e 9 < 9 2 9 < F 9 < 9 & 4 9 : D ! SN A g 4 08 2
I T < T - T T B o B S R B S L I < T ® & Y«
— N N - N — - N Date
Date Date
discharge Eijsden discharge Keizersveer 2002 © 2003 2002 © 2003
= arsenic (tot) Ejsden arsenic (tot) Keizersveer 2004 e RIWA-M 2004 = RIWA-M
- 49 - november 2006

© Kiwa Water Research



median mean min max n> n> n> n>
location period As As As As n 2 g/l 10 ug/l 20 pg/l 32 ug/l
(Jun-Nov) (ug/M) (g/)  (ug/D)  (ug/!l RIWA-M DWD BKMO MKE
Eijsden 1975 3.5 41 1.0 11.0 14 11 1 0 0
1976 3.0 3.9 2.0 9.0 12 9 0 0 0
1977 3.0 3.3 3.0 40 11 11 0 0 0
Eijsden 2002 2.1 2.8 1.3 16.0 26 13 1 0 0
2003 2.4 2.4 1.7 42 24 18 0 0 0
2004 1.7 1.9 1.3 40 27 9 0 0 0
Keizersveer 2002 0.1 0.2 0.1 04 7 0 0 0 0
2003 0.1 0.1 0.1 0.2 7 0 0 0 0
2004 0.1 0.1 0.1 0.2 7 0 0 0 0

2002 - 2004 Eijsden
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A4a.9 Total selenium
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median mean min max n> n> n>
location period Se Se Se Se n 1 pg/l 10 pg/l 5.4 ng/l
(Jun-Nov) (pg!) (pg!) (pg!) (ug/l) RIWA-M BKMO/DWD MKE
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0.3 0.3 0.0 0.7 7 0 0 0
2003 0.5 0.5 0.0 1.2 7 1 0 0
2004 0.3 0.3 0.1 09 7 0 0 0
Keizersveer 2002 0
2003 0
2004 0
2002 - 2004 Eijsden
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A4a.10 Total barium
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median mean min max n> n>
location period Ba Ba Ba Ba n 200 pg/l 230 pg/l
(Jun-Nov)  (ug/) (mg/Ml) (v (ug/1) BKMO MKE
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 249 24.4 18.5 26.7 7 0 0
2003 26.3 27.0 24.4 31.7 6 0 0
2004 221 229 21.8 25.4 7 0 0
Keizersveer 2002 30.0 31.6 28.0 44.0 7 0 0
2003 31.0 30.6 28.0 32.0 7 0 0
2004 29.0 28.6 26.0 30.0 7 0 0
2002 - 2004 Eijsden
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Addendum A4b: Dissolved heavy metals during droughts

A4b.1 Dissolved lead
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median mean min max
location summer Pb (diss) Pb(diss) Pb(diss) Pb(diss) n
(Jun-Nov) _ (ug/l) (ng/1) (ug/l) (ng/h)
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0.1 0.2 0.1 2.1 25
2003 0.1 0.2 0.1 1.2 23
2004 0.1 0.2 0.1 1.1 27
Keizersveer 2002 0
2003 0
2004 0
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A4b.2 Dissolved copper
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median mean min max
location period Cu (diss) Cu(diss) Cu(diss) Cu(diss) n
(Jun-Nov)  (ug/l) (ug/1) (ug/1) (ug/M)

Eijsden 1975 0
1976 0
1977 0

Eijsden 2002 2.1 2.8 1.3 16.0 26
2003 2.4 2.4 1.7 4.2 24
2004 1.7 19 1.3 4.0 27

Keizersveer 2002 0
2003 0
2004 0
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A4b.3 Dissolved zinc
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median mean min max
location period Zn (diss) Zn (diss) Zn(diss) Zn(diss) n
(Jun-Nov)  (ng/l) (ug/1) (ug/1) (ug/1)
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 9 10 3 50 25
2003 10 14 5 44 24
2004 7 10 1 62 27
Keizersveer 2002 0
2003 0
2004 0
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A4b.4 Dissolved nickel
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median mean min max
location period Ni (diss) Ni (diss) Ni (diss) Ni(diss) n
(Jun-Nov) _ (ug/l) (ng/1) (ug/) (ug/1)
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 3 5 1 30 24
2003 5 5 3 13 24
2004 3 3 2 12 27
Keizersveer 2002 0
2003 0
2004 0

2002 - 2004 Eijsden
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A4b.5 Dissolved mercury
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median mean min max n>
location period Hg (diss) Hg (diss) Hg(diss) Hg(diss) n  0.07 (ug/l)
(Jun-Nov) _ (ug/l) (ug/l) (ng/) (ug/l) WED(06)
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0.00 0.00 0.00 0.01 26 0
2003 0.00 0.00 0.00 0.00 25 0
2004 0.00 0.00 0.00 0.01 27 0
Keizersveer 2002 0
2003 0
2004 0

2002 - 2004 Eijsden
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A4b.6 Dissolved chrome
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median mean min max
location period Cr (diss) Cr(diss) Cr(diss) Cr(diss) n
(Jun-Nov)  (ug/l) (ug/) (ng/1) (ng/l)
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 1.0 1.2 0.3 2.7 25
2003 11 1.6 0.3 5.7 24
2004 0.5 0.6 0.5 1.2 27
Keizersveer 2002 0
2003 0
2004 0

2002 - 2004 Eijsden
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A4b.7 Dissolved cadmium
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median mean min max n>
location period Cd (diss) Cd (diss) Cd (diss) Cd(diss) n 1.5 g/l
(Jun-Nov) _ (ug/l) (ug/l) (ng/) (ug/l) WED(06)

Eijsden 1975 0

1976 0

1977 0
Eijsden 2002 0.1 0.1 0.1 0.2 26 0

2003 0.1 0.1 0.1 0.1 24 0

2004 0.1 0.1 0.1 0.2 27 0
Keizersveer 2002 0

2003 0

2004 0

2002 - 2004 Eijsden
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Addendum A5a: Polycyclic aromatic hydrocarbons (PAHs) during droughts

A5a.1 Benzo(a)pyrene
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median mean min max n> n> n > n> n>
location period B(a)pyr B(a)pyr B(a)pyr B(a)pyr n 0.01pg/l 0.05pug/l 0.1 pg/l 0.2ug/1 0.2 pg/l
(Jun-Nov) DWD RIWA-M WFD(06) BKMO MKE

Eijsden 1975 0
1976 0
1977 0

Eijsden 2002 0.010 0.023 0.010 0.080 7 2 1 0 0 1
2003 0.010 0.014 0.010 0.030 7 2 0 0 0 0
2004 0.020 0.024 0.010 0.050 7 4 0 0 0 0

Keizersveer 2002 0.010 0.010 0.010 0.010 12 0 0 0 0 0
2003 0.010 0.010 0.010 0.010 4 0 0 0 0 0
2004 0.010 0.010 0.010 0.010 7 0 0 0 0 0

2002 - 2004 Eijsden
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Aba.2 Fluoranthene
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median mean min max n> n> n> n>
location period F-anth F-anth  F-anth F-anth n 0.05 ngy/l 02pg/l 0.5 g/l 1 pg/l
(Jun-Nov) (ug/l) (ug/1) (ug/1) (ng/1) RIWA-M BKMO MKE WFD(06)
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0.010 0.047 0.010 0.210 7 2 1 0 0
2003 0.010 0.013 0.010 0.030 7 0 0 0 0
2004 0.020 0.016 0.010 0.020 7 0 0 0 0
Keizersveer 2002 0.010 0.011 0.010 0.017 12 0 0 0 0
2003 0.010 0.010 0.010 0.010 8 0 0 0 0
2004 0.010 0.014 0.010 0.040 7 0 0 0 0

2002 - 2004 Eijsden
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Addendum A5b: Pesticides during droughts

A5Db.1 Atrazine
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median mean min max n> n> n> n>
location period atraz atraz  atraz atraz n  0.05pg/l 0.1 pg/l 2 ug/l 2.4 g/l
(Jun-Nov) RIWA-M BKMO/DWD WEFD(06) MKE
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0.08 0.08 0.02 0.19 7 5 1 0 0
2003 0.04 0.08 0.02 0.22 7 3 2 0 0
2004 0.04 0.05 0.01 0.08 6 2 0 0 0
Keizersveer 2002 0.08 0.09 0.03 0.16 10 7 3 0 0
2003 0.06 0.07 0.03 0.12 7 4 2 0 0
2004 0.03 0.03 0.01 0.07 7 1 0 0 0
2002 - 2004 Eijsden
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A5b.2 Simazine
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median mean min max n> n> n> n>
location period simaz simaz simaz simaz n 0.05 ngy/l 0.1 pg/l 0.14 ug/l 4 ng/l
(Jun-Nov) (ug/l) (ug/1) (ug/l)  (ug/l) RIWA-M BKMO/DWD MKE WFD(06)
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0.02 0.04 0.01 0.12 7 2 1 0 0
2003 0.02 0.02 0.01 0.04 7 0 0 0 0
2004 0.02 0.02 0.01 0.04 6 0 0 0 0
Keizersveer 2002 0.05 0.05 0.04 0.06 10 2 0 0 0
2003 0.04 0.04 0.03 0.07 7 1 0 0 0
2004 0.03 0.03 0.01 0.04 0 0 0 0

2002 - 2004 Eijsden
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A5b.3 Diuron
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median mean min max n> n> n> n>
location period diuron diuron diuron diuron n  0.05 g/l 0.1 pg/l 0.43 g/l 1.8 pg/l
(Jun-Nov) RIWA-M BKMO/DWD MKE WFD(06)
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0.33 0.27 0.02 0.45 7 6 5 2 0
2003 0.25 0.25 0.06 0.52 7 7 6 1 0
2004 0.15 0.14 0.06 0.21 7 7 5 0 0
Keizersveer 2002 0.23 0.22 0.04 0.33 10 9 9 0 0
2003 0.15 0.15 0.07 0.21 7 7 5 0 0
2004 0.16 0.14 0.07 0.17 7 7 5 0 0
2002 - 2004 Eijsden
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median mean min max n> n> n> n>
location period isopr isopr isopr isopr n  0.05png/l 0.1 pg/l 032 ug/1 1.0 pg/l
(Jun-Nov) RIWA-M BKMO/DWD MKE WFD(06)
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0.020 0.041 0.010 0.100 7 2 0 0 0
2003 0.010 0.016 0.010 0.030 7 0 0 0 0
2004 0.010 0.023 0.010 0.060 7 1 0 0 0
Keizersveer 2002 0.046 0.055 0.008 0.120 10 3 2 0 0
2003 0.008 0.013 0.008 0.040 7 0 0 0 0
2004 0.020 0.045 0.008 0.110 7 3 1 0 0
2002 - 2004 Eijsden
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A5b.5 Glyfosaat
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median mean min max n> n> n>
location period glyf glyf glyf glyf n  0.05pg/l 0.1 pg/l 77 ug/l
(Jun-Nov) (ug/l) (ug/l)  (ug/) (ug/) RIWA-M BKMO/DWD MTR
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0.12 0.15 0.05 0.32 7 6 4 0
2003 0.20 0.20 0.11 0.31 7 7 7 0
2004 0.22 0.21 0.12 0.28 7 7 7 0
Keizersveer 2002 0.17 0.16 0.06 0.25 7 7 5 0
2003 0.20 0.19 0.07 0.28 7 7 6 0
2004 0.26 0.24 0.10 0.36 12 12 11 0
2002 - 2004 Eijsden
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A5b.6 AMPA

* ° 7 T 99pP-L¢
3 - 1jo-gz =
o | - bne-6z  |QE
N g
(O] (&)
¥ ° - unl-og @ °
< o [a)
% .
I . - 1Bw-T m
S (| (rITE 8
m 24nMV
° OOK
, 4 uel-7 QRo
N © &N ® % O
— — o o
(I16n) VAN Y
s T 29p-L2
L]
- o - 10-82 AM_n
(O] P ™
o] o
ﬁ ° - D:G.@N mw
3 . - unlog 2| °
o
N . a
o ~ Ol ewet A
o =
o « @)
Y | (VTR o
24M
il g5
: - uel-T N m
N © N ® % O
— — o o
(I76n) vdnv
(I76n) vdinv
© N o <
(V] — — o o o
- _
. 2 ¥0-60-2 |> ©
= = O
. 3 N
- i m_m\ 70-90-6T @ w
A ® g
M [ ¥0-€0-TT D
Ty s <
2- <o
[ ] =) (8]
. 1 £0-21-2 2=
. T <
<t [ ]
S |™ . 1 €0-80-vZ
N "lab | T 8
o =l M £0-50-9T
S
& | Hﬁ = | €0-20-5 c
= 2 c
W= 200182 |{§ &
. ©
3 5
Ta 2 c0-.00z | ZU
s ¥ < g
] (8]
L tmf F20v0TT |2 2
N ——— ]
=21 20-10-T .
o O
o
[Te)

3000
2500 -
2000
1500 -

(s/ew) abueyasiqg

november 2006

-83-

© Kiwa Water Research



median mean min max n> n>
location period AMPA AMPA AMPA AMPA n 0.05 pg/l 0.1 pg/l
(Jun-Nov) RIWA-M BKMO/DWD
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0.69 0.64 0.14 0.99 7 7 7
2003 1.40 1.26 0.63 1.80 7 7 7
2004 0.78 0.96 0.50 1.50 7 7 7
Keizersveer 2002 1.30 1.24 0.37 1.80 7 7 7
2003 1.60 1.54 0.86 1.90 7 7 7
2004 1.55 1.51 0.99 1.90 12 12 12
2002 - 2004 Eijsden
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Addendum Ab5c: Other organic micro pollutants during droughts

A5c.1 MTBE
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median mean min max n> n>
location period MTBE MTBE MTBE MTBE n 1 pg/l 2600 pg/l
(Jun-Nov) DWD MTR
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0.30 0.36 0.10 0.80 7 0 0
2003 0.40 0.61 0.10 1.70 7 1 0
2004 0.10 0.26 0.10 1.00 7 0 0
Keizersveer 2002 0
2003 0
2004 0
2002 - 2004 Eijsden
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A5c.2 Benzene
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median mean min max n> n> n> n>
location period benz benz benz benz n 0.1 pg/l 1 pg/l 50 pg/l 240 pg/l
(Jun-Nov) (ug/l) (ug/l)  (ug/) (ug/l) RIWA-M DWD WEFD(06) MKE
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0.01 0.01 0.01 0.01 7 0 0 0 0
2003 0.01 0.01 0.01 0.02 7 0 0 0 0
2004 0.01 0.01 0.01 0.01 7 0 0 0 0
Keizersveer 2002 0.03 0.03 0.03 0.03 12 0 0 0 0
2003 0.03 0.03 0.03 0.03 11 0 0 0 0
2004 0.01 0.01 0.01 0.01 7 0 0 0 0

2002 - 2004 Eijsden
0,1 -

0,08

0,06 .

Benzene (ug/l)

o
o
N}
[y
’
’

0 500 1000 1500 2000
Discharge (m3/s)

© Kiwa Water Research - 88 - november 2006



Ab5c.3 1.2-Dichloroethane
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median mean min max n> n>
location period 1,2-diCleth 1,2-diCleth 1,2-diCleth 1,2-diCleth n 1 pg/l 3 ug/l
Jun-Nov)  (ug/) (/) (ug/) (/1) RIWA-M__DWD
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0.29 0.43 0.20 1.10 7 1 0
2003 0.21 0.21 0.12 0.32 7 0 0
2004 0.54 0.55 0.07 1.40 7 1 0
Keizersveer 2002 0
2003 0
2004 0
2002 - 2004 Eijsden
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A5c.4 Chloroform
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median mean min max n> n> n>
location period Cl-form Cl-form Cl-form Cl-form n 1 pg/l 25 ng/l 590 pg/l
(Jun-Nov) RIWA-M DWD MKE
Eijsden 1975 0
1976 0
1977 0
Eijsden 2002 0.10 0.14 0.07 0.30 7 0 1 0
2003 0.10 0.11 0.07 0.19 7 0 0 0
2004 0.13 0.14 0.06 0.25 7 0 0 0
Keizersveer 2002 0
2003 0
2004 0
2002 - 2004 Eijsden
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General water quality parameters during floods

Addendum B1

B1.1 Water temperature

Flood 2003
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median  mean min max n>
location flood period waterT  waterT waterT waterT n 25°C
(©) (©) (C) (C) standards
Eijsden  reference  22-10-1993/6-12-1993 10.7 9.1 51 11.9 46 0
flood 1993  7-12-1993/20-1-1994 6.9 6.8 5.2 8.1 45 0
reference  21-1-1994/22-2-1994 6.9 6.8 5.2 7.9 33 0
Eijsden reference  30-11-1994/20-1-1995 8.5 8.5 4.0 13.2 52 0
flood 1995 21-1-1995/11-2-1995 7.4 7.5 6.7 8.8 22 0
reference  12-2-1995/31-3-1995 8.5 8.4 7.0 9.7 48 0
Eijsden reference  4-11-2002/19-12-2002 9.7 9.1 6.0 11.9 46 0
flood 2003  20-12-2002/14-1-2003 7.0 6.1 1.4 9.5 26 0
reference  15-1-2002/4-3-2003 52 5.6 3.5 8.2 49 0
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B1.2 Oxygen

Flood 2003

Flood 1995

Flood 1993
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median mean min max n <
location flood period (03 (03 (03 (03 n 5 mg/1
(mg/1 (mg/l)  (mg/l) (mg/l standards
Eijsden  reference 22-10-1993/6-12-1993 95 9.5 7.9 10.9 4 0
flood 1993 7-12-1993/20-1-1994 11.4 11.5 10.6 12.1 5 0
reference 21-1-1994/22-2-1994 12.1 12.2 11.9 12.6 5 0
Eijsden reference  30-11-1994/20-1-1995 10.9 11.3 8.3 136 7 0
flood 1995 21-1-1995/11-2-1995 12.0 12.0 12.0 12.0 1 0
reference  12-2-1995/31-3-1995 12.3 12.5 11.9 13.2 7 0
Eijsden reference 4-11-2002/19-12-2002 10.7 10.9 10.2 11.8 7 0
flood 2003  20-12-2002/14-1-2003 12.9 13.0 11.8 14.4 4 0
reference 15-1-2002/4-3-2003 12.4 12.5 12.2 13.3 7 0
© Kiwa Water Research - 96 - november 2006



B1.3 Chlorophyll-a

Flood 2003

Flood 1993
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median mean min max n> n>
location flood period Clf-a Clf-a Clf-a Clf-a n 25 pg/l 100 pg/l
u ug/l) RIWA-M BKMO/MTR

Eijsden reference  22-10-1993/6-12-1993 2 3 1 7 6 0 0

flood 1993 7-12-1993/20-1-1994 1 1 1 3 5 0 0

reference  21-1-1994/22-2-1994 1 1 1 3 5 0 0
Eijsden reference  30-11-1994/20-1-1995 0

flood 1995 21-1-1995/11-2-1995 0

reference 12-2-1995/31-3-1995 0
Eijsden reference  4-11-2002/19-12-2002 1 6 1 19 7 0 0

flood 2003  20-12-2002/14-1-2003 3 3 1 5 4 0 0

reference 15-1-2002/4-3-2003 2 4 1 15 7 0 0
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B1.4 Suspended solids

Flood 2003

Flood 1995

Flood 1993
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location flood

median
period susp sol

mean
susp sol

min
susp sol

max
susp sol

n

Eijsden  reference  22-10-1993/6-12-1993 4.0 16.0 3.0 64.0 5
flood 1993 7-12-1993/20-1-1994 26.0 81.5 6.0 370.0 6
reference  21-1-1994/22-2-1994 18.0 12.8 1.0 20.0 5
Eijsden reference  30-11-1994/20-1-1995 33.0 58.6 3.4 355.0 28
flood 1995 21-1-1995/11-2-1995 53.5 94.6 14.0 320.5 22
reference  12-2-1995/31-3-1995 17.5 20.0 4.5 51.0 48
Eijsden reference  4-11-2002/19-12-2002 8.1 43.8 1.8 446.0 45
flood 2003  20-12-2002/14-1-2003 33.1 404 4.6 109.5 22
reference 15-1-2002/4-3-2003 9.2 14.1 2.6 71.7 49
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Conservative substances during floods

Addendum B2

B2.1 Chloride

Flood 2003

Flood 1995

Flood 1993
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median mean min max n> n> n>
location flood period Cl Cl Cl Cl n 75mg/l  150mg/l 200 mg/l
(mg/1) (mg/1) (mg/l) (mg/l) RIWA-M DWD BKMO
Eijsden  reference  22-10-1993/6-12-1993 37.0 38.3 26.0 56.0 6 0 0 0
flood 1993 7-12-1993/20-1-1994 21.5 27.5 16.0 62.0 6 0 0 0
reference 21-1-1994/22-2-1994 24.0 26.0 21.0 35.0 5 0 0 0
Eijsden reference  30-11-1994/20-1-1995 31.0 29.7 23.5 37.0 7 0 0 0
flood 1995 21-1-1995/11-2-1995 13.5 14.3 12.0 19.0 8 0 0 0
reference  12-2-1995/31-3-1995 17.9 18.5 15.7 22.3 6 0 0 0
Eijsden reference  4-11-2002/19-12-2002 20.5 23.0 16.4 35.9 7 0 0 0
flood 2003 20-12-2002/14-1-2003 18.3 17.9 13.7 21.4 4 0 0 0
reference 15-1-2002/4-3-2003 24.7 26.7 24.0 32.7 7 0 0 0
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B2.2 Fluoride

Flood 1993
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median mean min max n> n> n>
location flood period F F F F n 1 mg/l 1.1mg/l 1.5mg/l
(mg/1) (mg/1) (mg/l) (mg/l) BKMO/RIWA-M DWD MKE
Eijsden  reference  22-10-1993/6-12-1993 0.40 0.40 0.40 040 1 0 0 0
flood 1993 7-12-1993/20-1-1994 0.19 0.24 0.13 0.39 3 0 0 0
reference  21-1-1994/22-2-1994 0.19 0.19 0.13 0.25 2 0 0 0
Eijsden reference  30-11-1994/20-1-1995 0
flood 1995 21-1-1995/11-2-1995 0
reference 12-2-1995/31-3-1995 0
Eijsden reference  4-11-2002/19-12-2002 0.22 0.23 0.15 0.31 3 0 0 0
flood 2003  20-12-2002/14-1-2003 0.20 0.20 0.13 0.26 2 0 0 0
reference  15-1-2002/4-3-2003 0.35 0.35 0.23 0.46 4 0 0 0
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median mean min max n> n> n>
location flood period SOq SO4 SOq SO;s n 75mg/l 100 mg/1 150 mg/1
(mg/1) (mg/M)  (mg/) (mg/l) RIWA-M BKMO/MTR DWD
Eijsden reference  22-10-1993/6-12-1993 39.5 38.7 33.0 440 6 0 0 0
flood 1993 7-12-1993/20-1-1994 31.5 34.7 19.0 51.0 6 0 0 0
reference 21-1-1994/22-2-1994 33.0 324 27.0 38.0 5 0 0 0
Eijsden reference  30-11-1994/20-1-1995 0
flood 1995 21-1-1995/11-2-1995 0
reference 12-2-1995/31-3-1995 0
Eijsden reference  4-11-2002/19-12-2002 30.7 30.4 24.9 35.0 7 0 0 0
flood 2003 20-12-2002/14-1-2003 26.7 27.7 20.5 36.9 4 0 0 0
reference 15-1-2002/4-3-2003 27.2 28.7 24.1 37.5 7 0 0 0
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B2.4 Sodium

Flood 1993
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median mean min max n> n> n >
location flood period Na Na Na Na n 40mg/l 120mg/l 150 mg/l
(mg/)  (mg/l) (mg/l) (mg/l RIWA-M BKMO DWD

Eijsden  reference  22-10-1993/6-12-1993 24 25 20 32 3 0 0 0

flood 1993 7-12-1993/20-1-1994 14 23 11 43 3 1 0 0

reference  21-1-1994/22-2-1994 15 15 14 16 2 0 0 0
Eijsden reference  30-11-1994/20-1-1995 0

flood 1995 21-1-1995/11-2-1995 0

reference 12-2-1995/31-3-1995 0
Eijsden reference  4-11-2002/19-12-2002 0

flood 2003  20-12-2002/14-1-2003 0

reference 15-1-2002/4-3-2003 0
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B2.5 Potassium

Flood 1993
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median mean min max
location flood period K K K K n
(mg/l) (mg/l) (mg/l) (mg/l)

Eijsden  reference  22-10-1993/6-12-1993 3.5 3.5 3.3 3.7 10
flood 1993 7-12-1993/20-1-1994 2.7 29 24 3.9 6

reference  21-1-1994/22-2-1994 25 2.6 24 3.0 5

Eijsden reference  30-11-1994/20-1-1995 0
flood 1995 21-1-1995/11-2-1995 0

reference 12-2-1995/31-3-1995 0

Eijsden reference  4-11-2002/19-12-2002 0
flood 2003 20-12-2002/14-1-2003 0

reference 15-1-2002/4-3-2003 0
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B2.6 Magnesium

Flood 1993
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median mean min max
location flood period Mg Mg Mg Mg n
(mg/l) (mg/l) (mg/l) (mg/l)

Eijsden  reference  22-10-1993/6-12-1993 6.7 6.8 6.2 7.4 3
flood 1993 7-12-1993/20-1-1994 51 5.7 4.5 7.6 3

reference 21-1-1994/22-2-1994 5.4 54 5.0 5.8 2

Eijsden reference  30-11-1994/20-1-1995 0
flood 1995 21-1-1995/11-2-1995 0

reference 12-2-1995/31-3-1995 0

Eijsden reference  4-11-2002/19-12-2002 0
flood 2003 20-12-2002/14-1-2003 0

reference 15-1-2002/4-3-2003 0

© Kiwa Water Research 112 - november 2006



Nutrients during floods

Addendum B3

B3.1 Nitrate

Flood 2003
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median mean min max n> n > n >
location flood period NO; NO; NO; NOs; n 56mg/l 10mg/l 11.3mg/l
(mg/1) (mg/M)  (mg/) (mg/l) RIWA-M BKMO DWD
Eijsden reference  22-10-1993/6-12-1993 3.38 3.36 3.05 363 6 0 0 0
flood 1993 7-12-1993/20-1-1994 3.66 3.63 3.33 3.80 6 0 0 0
reference 21-1-1994/22-2-1994 3.68 3.74 3.26 4.33 5 0 0 0
Eijsden reference  30-11-1994/20-1-1995 3.74 3.75 3.37 4.07 7 0 0 0
flood 1995 21-1-1995/11-2-1995 3.45 3.45 3.45 3.45 1 0 0 0
reference  12-2-1995/31-3-1995 3.12 3.15 2.90 3.49 6 0 0 0
Eijsden reference  4-11-2002/19-12-2002 3.09 3.10 2.86 3.48 7 0 0 0
flood 2003 20-12-2002/14-1-2003 2.90 2.93 2.84 3.08 4 0 0 0
reference  15-1-2002/4-3-2003 3.23 3.28 3.02 3.53 7 0 0 0
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B3.2 Nitrite
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median mean min max n> n>
location flood period NO; NO; NO; NO: n 0.03mg/l 0.1mg/l
(mg/l)  (mg/) (mg/) (mg/l) DWD RIWA-M
Eijsden reference  22-10-1993/6-12-1993 0.07 0.07 0.04 0.11 6 6 1
flood 1993 7-12-1993/20-1-1994 0.03 0.04 0.02 0.09 6 1 0
reference  21-1-1994/22-2-1994 0.05 0.05 0.03 0.07 5 3 0
Eijsden reference  30-11-1994/20-1-1995 0
flood 1995 21-1-1995/11-2-1995 0
reference 12-2-1995/31-3-1995 0
Eijsden reference  4-11-2002/19-12-2002 0.06 0.05 0.03 0.06 7 5 0
flood 2003 20-12-2002/14-1-2003 0.03 0.03 0.02 0.05 4 2 0
reference 15-1-2002/4-3-2003 0.03 0.03 0.03 0.05 7 2 0
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B3.3 Ammonium

Flood 1993
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median mean min max n> n> n>
location flood period NH, NH, NH, NH; n 0156mg/l 02mg/l 1.2mg/l
(mg/1) (mg/l) (mg/l) (mg/l DWD RIWA-M  BKMO
Eijsden reference  22-10-1993/6-12-1993 0.47 0.52 0.31 093 6 6 6 0
flood 1993 7-12-1993/20-1-1994 0.18 0.29 0.11 0.88 6 3 3 0
reference 21-1-1994/22-2-1994 0.29 0.26 0.14 0.35 5 4 3 0
Eijsden reference  30-11-1994/20-1-1995 0
flood 1995 21-1-1995/11-2-1995 0
reference 12-2-1995/31-3-1995 0
Eijsden reference  4-11-2002/19-12-2002 0.18 0.19 0.10 0.28 7 4 3 0
flood 2003  20-12-2002/14-1-2003 0.14 0.13 0.07 0.16 4 1 0 0
reference 15-1-2002/4-3-2003 0.22 0.21 0.14 0.28 7 5 4 0
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B3.4 Ortho-phosphate
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median mean min max n>
location flood period orthoPO; orthoPO; orthoPO; orthoPO; n 0.05 mg/l
(mg/1) (mg/1) (mg/1) (mg/1) RIWA-M
Eijsden  reference  22-10-1993/6-12-1993 0.25 0.29 0.20 0.44 6 6
flood 1993 7-12-1993/20-1-1994 0.08 0.14 0.06 0.43 6 6
reference  21-1-1994/22-2-1994 0.08 0.10 0.07 0.19 5 5
Eijsden reference 30-11-1994/20-1-1995 0
flood 1995 21-1-1995/11-2-1995 0
reference 12-2-1995/31-3-1995 0
Eijsden reference  4-11-2002/19-12-2002 0.09 0.09 0.06 0.10 6 6
flood 2003  20-12-2002/14-1-2003 0.09 0.12 0.06 0.24 4 4
reference 15-1-2002/4-3-2003 0.10 0.10 0.06 0.14 7 7
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B3.5 Total phosphate
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median mean min max n> n> n>
location flood period totPO; totPOs totPO; totPO; n 01mg/l 015mg/l 0.2 mg/l
RIWA-M MKE BKMO
Eijsden reference  22-10-1993/6-12-1993 0.38 0.36 0.21 0.49 6 6 6 6
flood 1993 7-12-1993/20-1-1994 0.33 0.65 0.21 1.73 4 4 4 4
reference  21-1-1994/22-2-1994 0.17 0.17 0.13 0.21 4 4 3 1
Eijsden reference  30-11-1994/20-1-1995 0
flood 1995 21-1-1995/11-2-1995 0
reference  12-2-1995/31-3-1995 0
Eijsden reference  4-11-2002/19-12-2002 0.20 0.39 0.15 1.30 7 7 6 3
flood 2003 20-12-2002/14-1-2003 0.43 0.43 0.20 0.67 4 4 4 3
reference  15-1-2002/4-3-2003 0.19 0.20 0.14 0.29 7 7 6 2
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Addendum B4: Total heavy metals and metalloids during floods

B4.1 Total Lead
Flood 1993 Flood 1995 Flood 2003
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median mean min max n> n> n>
location flood period Pb Pb Pb Pb n 10 pg/l 30 ng/l 220 ug/l
(n (ug/l) (v (ug/1) DWD/RIWA-M BKMO MKE
Eijsden reference  22-10-1993/6-12-1993 2.8 6.1 1.3 239 6 1 0 0
flood 1993 7-12-1993/20-1-1994 44 19.5 23 9.0 6 1 1 0
reference 21-1-1994/22-2-1994 24 3.3 2.1 6.0 5 0 0 0
Eijsden reference  30-11-1994/20-1-1995 4.6 52 3.8 8.7 6 0 0 0
flood 1995 21-1-1995/11-2-1995 25.0 224 3.6 36.6 7 6 3 0
reference  12-2-1995/31-3-1995 3.3 3.1 0.9 53 6 0 0 0
Eijsden reference  4-11-2002/19-12-2002 4.7 13.3 2.1 470 7 2 1 0
flood 2003  20-12-2002/14-1-2003 231 22.7 1.6 430 4 2 2 0
reference 15-1-2002/4-3-2003 34 35 1.6 5.9 6 0 0 0
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B4.2 Total copper

Flood 1993 Flood 1995 Flood 2003
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median mean min max n> n> n> n>
location flood period Cu Cu Cu Cu n 3.8 g/l 15 pg/l 50 pg/l 2000 pg/l
(ng/1 (ng/)  (ug/M)  (ug/ MKE RIWA-M BKMO DWD
Eijsden reference = 22-10-1993/6-12-1993 29 55 1.9 170 6 5 1 0 0
flood 1993 7-12-1993/20-1-1994 3.6 12.3 1.7 570 6 2 1 1 1
reference  21-1-1994/22-2-1994 2.6 2.8 22 3.9 5 3 0 0 0
Eijsden reference  30-11-1994/20-1-1995 49 6.7 2.8 176 6 4 1 0 0
flood 1995 21-1-1995/11-2-1995 11.2 11.6 2.2 223 7 0 2 0 0
reference  12-2-1995/31-3-1995 3.1 3.4 2.5 52 6 2 0 0 0
Eijsden reference  4-11-2002/19-12-2002 3.3 9.7 2.3 31.0 7 6 2 0 0
flood 2003 20-12-2002/14-1-2003 12.0 124 3.4 220 4 3 2 0 0
reference  15-1-2002/4-3-2003 3.7 3.4 1.9 4.7 6 6 0 0 0
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B4.3 Total zinc
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B4.4 Total nickel

Flood 1993
3500 - 25
% 3000 r\ 1 20 _
E 2500 I\ E,,
2000 B T 5=
(4]
© 1500 +————— e — — —1 10-%
S 1000 ’J %
e el
QO 500 {3 - S AN
]
0 ‘ ‘ ‘ ‘ ‘ -0
™ [82] ™ ™ < < <
(o] (o] [e2] (o] [e2) (o] (o]
=) - N N - o~ I
— — -« — o o o
N - o~ o = o o)
N — o N — ™ —
Date
——discharge Eijsden . nickel g\t/lot) Bjsden
— — MKE — — RWA-
DWD

N
&)

Flood 1993

N
o

y =0,0588x +2,0123 -~

=
o

RF=09947 - ‘

Nickel (ug/l)
&

0+ ‘ ‘ ‘

0 100 200 300
Suspended solids (mg/l)

400

Nickel (ug/l)

Flood 2003
3000 40
» 2500 { =
%) A +30 ~
£ 2000 >
Y l &
o 1500 = 1 20 3
3 . ~
5 1000 é’
I —_—— — —_ — —1 10
o 500 =) \v“m
] [
0 s " s’ a " " . 0
N N N [s2) ™ [a2) ™
o o o o o o o
“ - N o o N o
— — — o o o o
< < < ™ % N <
N — (qV] —
Date
——discharge Eijsden . nickel g\t/lot) Ejsden
— — MKE — — RIWA-
DWD
Flood 2003
40
y =0,0738x +1,4323
2 — o
30 R? =0,9519 o
., *
20 | .
] * ’
’
10 A =
7’
]
o &

0 100 200 300 400 500
Suspended solids (mg/l)

© Kiwa Water Research

-129 -

november 2006




median mean  min max n> n> n>
location flood period Ni Ni Ni Ni n 63 pg/l 10 pg/l 20 pg/l
(n (1 (1 (ug/1) MKE RIWA-M DWD
Eijsden reference  22-10-1993/6-12-1993 25 3.1 1.9 6.4 6 0 0 0
flood 1993 7-12-1993/20-1-1994 3.4 6.6 2.2 237 6 1 1 1
reference 21-1-1994/22-2-1994 2.6 2.8 2.0 3.7 5 0 0 0
Eijsden reference  30-11-1994/20-1-1995 0
flood 1995 21-1-1995/11-2-1995 0
reference 12-2-1995/31-3-1995 0
Eijsden reference  4-11-2002/19-12-2002 1.3 8.0 1.2 33.0 7 2 2 1
flood 2003  20-12-2002/14-1-2003 6.9 6.3 1.3 100 4 2 0 0
reference 15-1-2002/4-3-2003 2.7 2.6 14 4.1 6 0 0 0
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B4.5 Total mercury

Flood 1993
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median mean min max n> n> n> n>
location flood period Hg Hg Hg Hg n 0l1pgl 03pg/l 1.0png/l 1.2 pg/l
(g (g (g (gl RIWA-M BKMO DWD MKE
Eijsden reference 22-10-1993/6-12-1993 0.1 0.1 0.0 02 6 2 0 0 0
flood 1993 7-12-1993/20-1-1994 0.0 0.1 0.0 05 6 1 1 0 0
reference 21-1-1994/22-2-1994 0.0 0.0 0.0 00 5 0 0 0 0
Eijsden  reference 30-11-1994/20-1-1995 0
flood 1995 21-1-1995/11-2-1995 0
reference 12-2-1995/31-3-1995 0
Eijsden reference 4-11-2002/19-12-2002 0.0 0.0 0.0 01 7 2 0 0 0
flood 2003 20-12-2002/14-1-2003 0.1 0.1 0.0 01 3 0 0 0 0
reference 15-1-2002/4-3-2003 0.0 0.0 0.0 00 5 0 0 0 0
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B4.6 Total chrome
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median mean  min max n> n> n>
location flood period Cr Cr Cr Cr n 2 g/l 50 pg/l 84 ng/l
(ug/M) (ng/M) (g  (ugl RIWA-M BKMO/DWD MKE/WFD(06)

Eijsden reference  22-10-1993/6-12-1993 3.0 6.9 1.5 247 6 5 0 0

flood 1993 7-12-1993/20-1-1994 6.3 28.5 2.2 143.0 6 6 1 0

reference 21-1-1994/22-2-1994 4.2 3.9 1.0 7.7 5 3 0 0
Eijsden reference  30-11-1994/20-1-1995 0

flood 1995 21-1-1995/11-2-1995 0

reference 12-2-1995/31-3-1995 0
Eijsden reference  4-11-2002/19-12-2002 3.2 10.6 14 430 7 4 0 0

flood 2003  20-12-2002/14-1-2003 9.7 9.0 0.5 16.0 4 3 0 0

reference 15-1-2002/4-3-2003 25 2.6 0.6 4.7 6 3 0 0
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B4.7 Total cadmium
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median mean  min max n> n> n> n>
location flood period Cd Cd Cd Cd n 05pg/l 15pg/l 2pg/l 5pgl
(g/D)  (ug/) (g (ugh) RIWA-M BKMO MKE DWD
Eijsden reference = 22-10-1993/6-12-1993 0.2 0.3 0.0 1.3 6 1 0 0 0
flood 1993 7-12-1993/20-1-1994 0.1 0.5 0.0 25 6 1 1 0 0
reference  21-1-1994/22-2-1994 0.2 0.2 0.1 0.3 5 0 0 0 0
Eijsden reference  30-11-1994/20-1-1995 0.3 0.3 0.2 0.4 6 0 0 0 0
flood 1995 21-1-1995/11-2-1995 0.4 0.7 0.3 1.5 9 4 0 0 0
reference  12-2-1995/31-3-1995 0.1 0.1 0.1 0.3 6 0 0 0 0
Eijsden reference  4-11-2002/19-12-2002 04 0.6 0.1 1.7 7 3 1 0 0
flood 2003 20-12-2002/14-1-2003 0.7 0.8 0.1 1.8 4 2 1 0 0
reference  15-1-2002/4-3-2003 0.3 0.5 0.2 1.6 6 1 1 1 0
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B4.8 Total arsenic
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median mean min max n> n > n> n >

location flood period As As As As n 2 g/l 10 pg/l 20 pg/l 32 g/l
(ug/M) (g (g (ug/M) RIWA-M DWD BKMO MKE/WFD(04)
Eijsden reference  22-10-1993/6-12-1993 1.7 22 1.1 41 6 2 0 0 0
flood 1993 7-12-1993/20-1-1994 0.8 0.7 0.1 14 6 0 0 0 0
reference 21-1-1994/22-2-1994 1.6 1.5 0.6 25 5 1 0 0 0
Eijsden reference  30-11-1994/20-1-1995 0
flood 1995 21-1-1995/11-2-1995 0
reference 12-2-1995/31-3-1995 0
Eijsden reference  4-11-2002/19-12-2002 1.9 3.9 1.5 160 7 3 1 0 0
flood 2003 20-12-2002/14-1-2003 1.9 2.7 1.6 5.2 4 2 0 0 0
reference 15-1-2002/4-3-2003 2.0 2.0 1.7 2.3 6 2 0 0 0
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Addendum B5: Polycyclic aromatic hydrocarbons (PAHs) during floods

B5.1 Benzo(a)pyrene
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median mean min max n> n> n> n>

location flood period B(a)pyr B(a)pyr B(a)pyr B(a)pyr n 0.01pg/l 0.05 g/l 0.1pg/l  0.2pgl
DWD  RIWA-M WFD(06) MKE

Eijsden  reference  22-10-1993/6-12-1993 0
flood 1993  7-12-1993/20-1-1994 0
reference  21-1-1994/22-2-1994 0
Eijsden reference  30-11-1994/20-1-1995 0.010 0.010 0.010 0.010 1 0 0 0 0
flood 1995 21-1-1995/11-2-1995 0.030 0.033 0.020 0.050 3 3 0 0 0
reference  12-2-1995/31-3-1995 0.025 0.025 0.020 0.030 2 2 0 0 0
Eijsden reference  4-11-2002/19-12-2002 0
flood 2003  20-12-2002/14-1-2003 0
reference 15-1-2002/4-3-2003 0
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B5.2 Fluoranthene
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median mean min max n > n> n > n>
location flood period F-anth F-anth F-anth F-anth n 0.05pg/l 0.2 pg/l 0.5 ng/l 1 pg/l
RIWA-M  BKMO MKE WED(06)

Eijsden  reference  22-10-1993/6-12-1993 0
flood 1993  7-12-1993/20-1-1994 0
reference  21-1-1994/22-2-1994 0
Eijsden reference  30-11-1994/20-1-1995 0.010 0.010 0.010 0010 1 0 0 0 0
flood 1995 21-1-1995/11-2-1995 0.110 0.140 0.060 0250 3 3 1 0 0
reference 12-2-1995/31-3-1995 0.060 0.060 0.020 0.100 2 1 0 0 0
Eijsden reference  4-11-2002/19-12-2002 0
flood 2003  20-12-2002/14-1-2003 0
reference 15-1-2002/4-3-2003 0
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Addendum C1: Discharge projections of Meuse for 2050

The relative changes in discharge (%) at Borgharen between the control run (1967-1995) and scenario run (2050) on 10-day basis for the
three climate change scenarios (Van Deursen, 2002,2003)

(Konnen, 2001) | (Beersma et al., 2004) (Konnen, 2001) | (Beersma et al., 2004)
10 day date +1°C  +2°C | dry climate scenario 10 day date +1°C +2°C | dry climate scenario
(%) (%) (%) (%) (%) (%)
1 ljan | 13.3 26.7 -3.41 19 1-jul 0.7 14 -27.36
2 11gan | 11.8 23.6 -0.71 20 11-jul 0.4 0.8 -28.69
3 2ljan | 124 249 9.23 21 21-jul 0.2 0.4 -31.27
4 1-feb 9.6 19.1 9.48 22 l-aug [ -0.6 -1.2 -31.52
5 11-feb | 10.1 20.2 8.44 23 11-aug [ -1.3 -2.5 -33.50
6 21-feb 8.0 16.0 5.10 24 2l-aug | -0.9 -1.8 -30.13
7 1-mrt 8.6 17.3 5.77 25 l-sep| -22 -4.5 -28.85
8 11-mrt 8.8 17.6 4.81 26 11-sep | -3.1 -6.1 -29.60
9 21-mrt 9.5 19.0 3.32 27 21-sep | -6.6 -13.2 -35.30
10 1-apr 8.2 16.5 -0.60 28 1-okt 0.0 -0.1 -47.26
11 11-apr 8.0 16.0 -3.29 29 11-okt 2.6 52 -48.95
12 21-apr 8.8 17.5 -4.74 30 21-okt 2.0 4.0 -34.06
13 1-mei 4.4 8.8 -8.01 31 l-nov | -25 -5.1 -41.71
14 11-mei 3.9 7.7 -10.78 32 11-nov | -1.6 -3.3 -42.88
15 21-mei 3.6 7.2 -12.58 33 2l-nov | -1.2 -2.5 -27.35
16 1-jun 3.4 6.7 -15.34 34 1-dec 6.3 12.5 -20.00
17 11-jun 3.7 7.3 -16.97 35 11-dec 8.5 16.9 -10.19
18 21-jun 2.2 4.5 -24.96 36 21-dec 7.7 15.3 -13.59
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Addendum C2: Day-night fluctuations in oxygen concentrations in Meuse
at Eijsden during heat wave of July 2006

(www.aqualarm.nl)
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Addendum C3: Concentration projections of conservative substances for 2050

Projected average concentrations at Eijsden (2050) throughout the year for present-day discharge regime and emissions (black), altered
discharge regime under climate change with current emissions (red), and altered discharge regime under climate change with emission

reduction of 20% in chemical load and 10% in background concentration (green)
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