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Table A-3: Rio Uruguay Water Quality from the Botnia EIA (2004) (cont’d)

<0.006 quant. lim.

Point 3 — Main
Point 1 — Main Channel Near Fray Bentos Point 2 — Main Channel East of Point 6 — Main Channel in Front of Fray Point 7 — Las Canas
Channel in Front of International Bridge Bentos
Parameter Botnia OSE Botnia Botnia CARU (Station 70) CARU (Station 72) CARU
Temperature (°C) 241 (24.1-24.2) 22.5 24 23.9 (23.9-24) n 18 19.4
% Oxygen 85.6 (85.5-85.7) n 87.9 (87.8-88.1) 89.5 (88.5-90.4) n n 83
saturation
Conductivity 42 (40-45) 55 (34-73) 43 (40-45) 42 (40-45) 71 (35-160) 62 60
(nS/cm)
Total hardness N 33.8 (30-42) n n 34 (13-70) n 26
(CaCO;3; mgl/L)
Alkalinity (CaCOg3 N 34 (22-52) n n 28 (6-110) 29 241
mg/L)
Total nitrogen (mg <2 n <2 <2 0.445 (0.19-0.93) n 0.52
N/L)
Nitrate (mg N- 1.1 <11 (<11) 1.1 (1.0-1.2) 1.2 (1.1-1.3) 0.549 (0.001-0.950) n 0.36
NOs/L)
Phosphorus (mg P- 0.08 (0.06-0.09) n 0.08 (0.09-0.12) 0.07 (0.06-0.09) 0.044 (0.005-0.139) n 0.02
PO./L)
Ammonia (NH,4 N 0.09 (<0.04-0.42) n n 0.077 (0.007-0.369) n 0.05
mg/L)
COD (mg/L) <1 n 1 2 n n <40
Sulphate (mg SO./L) 4.5 (4.0-4.8) n 4.7 (4.0-5.0) 4.4 (3.9-4.7) 20 (3-80) 2 3.75
Chloride (Cl mg/L) 2.2(1.9-2.4) 3.63 (1.9-6.4) 2.1(2.0-2.2) 2.0 (1.9-2.2) 2.8 (0.0-7.0) 2 1.8
Iron (mg/L) 2.29 (2.20-2.39) 1.3 (1.0-1.7) 2.38 (2.20-2.52) 2.18 (2.00-2.30) 0.12 n 0.67
Manganese (mg/L) <0.010 n 0.054 (0.048-0.057) | 0.036 (0.030-0.046) | 0.038 (0.030-0.045) n 0.0598
Fluoride (mg/L) n n n n n n n
Selenium (mg/L) n n n n n n n
AOX (mg/L) 0.0075 n >0.002 detec. lim. - n n n

N.D. — not detectable.
n — not analyzed.
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Appendix A — Baseline Water Quality

Table A-4: Water Quality Observations by Botnia at Four Rio Uruguay Locations in 2005/06
Nuevo Berlin
Date of Sampling Bridge Botnia Las Cafas
Parameter Units | 04-May [ 06-May [ 08-May [ 10-May [ 12-May ] 01-Jun ] 03-Jun | 04-May J 06-May ] 08-May | 10-May [ 12-May ] 01-Jun ] 03-Jun | 04-May [ 06-May [ 08-May [ 10-May [ 12-May ] 01-Jun ] 03-Jun | 04-May ] 06-May [ 08-May | 10-May J 12-May ] 01-Jun ] 03-Jun
[Temperature C 18.2 18.2 15.6 223 26.8 27.9 24.6 18.2 18.2 15.8 22.4 27.4 28.5 24.4 18 18.4 15.8 21.9 27.3 29.7 24.4 18 18.1 15.7 232 27.4 29.8 239
[Conductivity uS/cm 109 54.7 81 51 66.2 845 713 69 51.6 79.9 52 57.7 74.3 66.1 73 53.9 103.4 55 55.3 69.6 69.8 75 55.9 101.3 55 56.4 76 74.5
Colour Pt-Co ND* 125 75 125 55 55 30 ND 125 75 125 55 55 35 ND 125 75 125 50 55 35 ND 125 75 125 50 55 30
DO mg/L 8.31 8.71 9.32 8.18 8.22 8.61 8.58 8.14 8.46 9.27 8.13 8.3 9.23 8.55 8.36 8.34 9.16 8.03 8.27 9.15 8.54 8.45 8.05 9.54 8.36 8.26 9.55 8.74
pH - 7.8 7.04 7.4 7.14 7.92 8.32 7.67 7.7 7.05 7.49 7.24 8 8.8 7.75 7.8 7.2 7.58 7.14 8.03 8.98 7.73 7.8 6.96 7.58 7.35 7.72 9.19 7.94
Turbidity NTU 36.9 23 21 35 9 12 11 27 59 20 32 9.3 11 15 19.2 35 17 28 9.4 12 13 20.1 49 29 23 8.5 16 39
[ TDS mg/L 43 7 435 64.5 37 54 73.5 66 84.5 425 49.5 30 415 65.5 45 90 91 55 42 35 73 65 86.2 115 54.5 61 29.5 66.5
TSS mg/L 12 285 7.2 13.8 <5 10.8 <5 16 325 6.2 8.8 <5 13.4 8.2 8 16 <5 6 <5 7.8 7.2 <5 24 17 <5 <5 11 60.3
Hardness mg/L 26.6 20.7 30.5 20 22 30.2 25 27.4 20.2 32.2 20.3 20.8 244 242 28 237 44.2 20.8 20.3 237 234 30.2 227 45.8 20.6 34.4 22.4 35
Chloride mg/L 2 1.98 215 2.99 2.56 1.96 1.53 2.7 1.36 18 1.75 1.59 4.38 1.49 13 1.56 3.31 245 1.62 247 161 16 175 211 217 2.48 273 173
Sulphate mg/L 13 1.36 1.32 1.44 217 3.04 1.28 12 131 1.23 1.23 1.95 6.83 1.28 1.4 0.92 1.68 0.94 2,01 3.1 1.44 15 152 154 1.09 2.56 3.54 1.76
Nitrate mg/L 4.5 0.87 0.56 0.44 0.39 0.17 0.23 2.4 0.93 0.58 0.71 0.37 0.55 0.21 5.9 0.9 0.58 0.46 0.36 0.16 0.24 23 0.95 0.66 0.5 0.38 0.04 0.16
Nitrite Mo/l 2.7 3.6 12.2 ND <5 8.8 44.8 3.5 24 12.2 ND <5 <5 40 2.7 1.9 7.7 ND 18.1 <5 313 3.2 2.8 8.2 ND <5 <5 29
TKN mg/L 2.4 0.6 0.01 0.8 11 12 0.23 15 0.8 0.45 0.42 0.37 13 0.2 15 0.8 0.04 0.48 15 13 0.47 2.4 0.9 0.47 0.26 18 16 0.36
IAmmonia mg/L 0.19 ND 0.069 ND 0.12 <DL? 0.07 0.54 ND ND ND 0.15 <DL 0.06 0.16 ND ND ND 0.13 <DL 0.06 0.34 ND 0.06 ND 0.21 <DL 0.07
TP Mo/l 73.7 88 49 86.2 26.7 115 68.9 77.8 105 58.8 91.3 29.3 109 90.1 57 74.4 88 81 31.9 75.8 114 43.9 84.7 81.6 83.6 26.7 81 94.8
SRP Mo/l 26.6 8 15 9.5 23.7 54.2 46.9 27.7 9 7.3 18.5 14.6 31.2 42.1 24.8 12.2 14 15.9 6.9 19.8 39.8 27.2 5.5 19 19.8 19.8 24.2 68.2
Arsenic mg/L ND <DL <DL <DL <DL <DL <pLt ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL
Cadmium mg/L ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL
(Copper mg/L ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL
Zinc mg/L ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL
(Chromium mg/L ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL
Iron mg/L ND 4.2 2.2 18 0.9 1.2 0.74 ND 45 1.4 23 1 0.69 0.53 ND 3.9 18 16 12 12 0.59 ND 3.5 2.9 17 15 0.69 0.46
Magnesium mg/L ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL
Mercury mg/L ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL
Nickel mg/L ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL
Lead mg/L ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL ND <DL <DL <DL <DL <DL <DL
COD mg/L ND <11 <11 <11 <11 <11 <11 ND <11 <11 <11 <11 <11 <11 ND <11 <11 <11 <11 <11 <11 ND <11 <11 <11 <11 <11 <11
BOD; mg/L 4.8 1.4 13 1 11 1.9 0.8 4.4 18 11 23 0.8 15 0.7 4.8 13 12 23 12 2 0.6 2.8 1.4 12 15 1 2.4 1.2
IAOX Hg/L ND 7 ND ND 8 ND 7 ND 7 ND ND 8 ND 7 <2 8 12 ND 7 ND <DL ND 8 9 ND 11 ND 8
Phenolics Ho/L ND <1 <1 <1 <1 5.7 <1 ND <1 <1 <1 <1 ND <1 ND <1 <1 <1 <1 ND <1 ND 1.2 <1 <1 <1 ND <1
Coliforms® MPN/ ND 232 2600 312 130 19.6 62 ND 256 3280 460 58 19.4 54 ND 230 804 196 31.4 266 108 ND 940 1960 1340 640 276 1980
100 mL
! No determination of this parameter on this date.
% Below analytical detection limit.
% Total fecal coliforms, average of five replicate samples per day per site.
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Table A-5: Water Quality on the Rio Uruguay from the ENCE EIA (2002)

Point 1 — Point 2 — Fray Bentos Beach near Beach near
Above Yaguareté Bay — Fray Bentos Municipal Arroyo Fray Las Cafas Arroyo Las

Parameter (units) Discharge Playa Ubici Water Intake Discharge Bentos Water Intake Cafas
Alkalinity (mg/L CaCO3) 32 35.5 32 33 325 30 315
Ammonia (mg/L N-NH3) 0.175 0.16 0.13 0.155 0.155 0.195 0.09
Arsenic (mg/L As) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Chloride (mg/L CI) 4.2 4.15 41 2.1 5.15 5.65 41
Copper (mg/L Cu) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
True colour (Pt-Co) 125 125 125 125 125 125 125
Total chromium (mg/L Cr) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
BODs (mg/L) 3 4 3.5 3.5 4 4 4
Detergents (mg/L SAAM) 0.4 0.425 0.285 0.365 0.41 0.24 0.9
Total hardness (mg/L CaCO3) 19.8 21.7 18.1 19.55 19.7 19.85 19.8
Fluoride (mg/L F) 0.12 0.13 0.115 0.12 0.11 0.11 0.11
Iron (mg/L Fe) 3.74 2.89 4.24 3.795 3.525 3.385 3.3
Manganese (mg/L Mn) 0.04 0.02 0.04 0.035 0.03 0.02 0.025
Nickel (mg/L Ni) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Nitrate (mg/L N-NO3") 0.81 0.78 0.845 0.845 0.85 0.855 0.9
Dissolved oxygen (mg/L) 8.5 8.7 8.7 8.1 8.1 8.25 8.4
pH 7 7.345 717 7.12 7.105 7.03 6.6
Lead (mg/L Pb) <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Selenium (mg/L Se) 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Temperature (°C) 19.9 19.15 18.9 19.05 194 19.95 194
Zinc (mg/L Zn) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fecal coliforms (NMP/100 mL) 425 170 50.5 9,100 7,400 720 950
AOX (ng/L) NQ ND ND ND - - -
NQ = Not Quantifiable
ND = Not Detectable
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Table A-6: Water Quality on the Rio Uruguay (Algoritmos, 2006)

2

Sampling Locations’

Parameter 1 M 2 3 B 4 5 6 7 8
BODs (mg/L) 0.7 0.5 1.8 0.2 0.2 0.1 0.2 0.5 0.1 0.2
COD (mg/L) <5 <5 14 15 6 <5 <5 <5 24 6
N total (mg/L) <0.04 <0.04 0.68 1.10 1.02 0.95 0.35 0.97 0.85 0.74
P (mg/L) 0.14 0.14 0.21 0.20 0.15 0.22 0.13 0.14 0.10 0.15
NOs™ (mg/L) 0.63 0.63 0.54 0.79 0.63 0.36 0.59 0.61 0.38 0.61
Ammonia (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 0.10 <0.01 0.26 <0.01 0.23
SST (mg/L) 4 11 12 5 8 14 8 8 41 10
CsHsOH (ng/L) <40 <40 <40 <40 <40 <40 <40 <40 <40 <40
CIOs (ngl/L) <20 <20 <20 40 30 <20 <20 <20 <20 <20
As (ugl/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cu (ug/L) 11 10 10 8 12 8 6 7 8 8
Fe (ug/L) 1,400 1,500 1,600 1,880 1,800 2,070 1,730 1,670 2,000 1,640
Cr (ng/L) 3 3 3 3 3 3 2 3 3 2
Hg (ng/L) 0.4 0.6 0.5 0.5 0.5 0.5 0.4 0.4 0.4 0.6
Ni (ug/L) <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
Pb (ng/L) 39 16 17 23 24 <5 <5 <5 <5 <5
Zn (ug/L) 18 84 22 15 15 11 8 10 15 12
Cd (ug/L) 2 1 1 1 1 <0.5 <0.5 <0.5 <0.5 <0.5
Chlorophenols (ug/L)* 1.0 8.3 11.6 34 1.4 1.4 29 <1.0 11.9 4.9
AOX (mg/L) 0.003 <0.001 <0.001 0.005 0.004 0.004 0.003 0.0068 0.002 <0.001
' Identification of sampling locations:

1:  Near Arroyo M’'Bopicua 4: Near Arroyo Yaguareté

M: 50 m below ENCE discharge 5: Playa Ubici Nearshore

2: Puerto Unzué 6: Fray Bentos Water Intake

3: International Bridge 7 Balneario Nandubaysal Nearshore

B: 50 m above Botnia discharge 8: Balneario Las Cafias Nearshore

C

hlorophenols shown as a sum of compounds with values above detection limits.
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Table A-7: Baseline Concentrations of AOX, Chlorophenols, Resin and Fatty
Acids, Phytosterols, and Dioxins and Furans in Rio Uruguay Water
(Tana, 2005, 2006)
Resin Fatty Dioxins/Furans’ (pg/L)
AOX Chlorophenols Acids Acids Phytosterols?
Location (ng/L) (ng/L) (png/l) (ng/L) (pg/L) Sum I-TEQ
April 2005
Nuevo Berlin 11 94 163 786 ND 1.04 0.46
Yaguareté Bay 12 114 183 738 ND ND ND
Las Cafias 12 106 202 742 ND ND ND
December 2005
Nuevo Berlin 10 89 224 231 22 ND ND
Yaguareté Bay 6 80 35 172 ND ND ND
Las Cafas <5 89 53 145 ND 49.8 0.31

! Detection limits 0.2 to 2 pg/L.

2 Detection limits 1 to 3 pg/L.
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Table A-8: Nutrient Water Quality on the Rio Uruguay (CELA, 2005, 2006)

pH DO Temp. Conductivity NH,4 NO; NO; DIN Niotal PO4 Protal
Location S((e;c;hi () (mg/L) °C) (uS/em) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
April 2005
NB 2 0.5 6.7 - - 70.1 15.8 3.8 204.7 224.3 485.7 16.9 49.5
NB 3 0.5 7.1 - - 734 38.1 4.5 171.0 213.6 509.3 21.7 95.7
FB 1 0.5 7.2 - - 83.4 211 4.8 168.6 194.5 599.7 222 84.3
FB?2 0.5 7.1 - - 72.2 25.0 4.8 177.2 207.1 587.2 20.5 70.4
FB 3 0.5 7.1 - - 76.9 42.3 3.7 184.5 230.4 694.5 38.6 82.3
LC1 0.6 7.2 - - 75.7 27.6 4.7 163.9 196.2 534.5 31.4 71.0
LC2 0.5 7.0 - - 69.5 22.0 4.2 182.8 209.0 522.5 25.5 62.5
LC3 0.4 7.0 - - 69.1 26.6 4.6 190.1 221.2 623.4 29.0 66.3
January 2006
NB 1 3.7 0.8 0.0 0.4 2.6 18.3 17.5 15.4 13.0 6.0 - 2.4
NB 2 3.5 0.7 0.0 0.2 0.3 11.5 15.5 6.8 6.7 10.6 - 15.5
NB 3 0.0 0.5 1.5 0.2 0.4 2.4 17.1 15.0 13.6 20.3 - 13.1
FB 1 0.0 0.4 0.8 0.2 5.4 22.7 8.0 1.6 6.1 10.2 - 15.5
FB 2 3.9 1.2 4.3 0.2 8.0 39.5 4.2 3.3 7.9 1.6 - 19.8
FB 3 3.7 1.6 0.0 0.4 16.9 40.3 14 16.6 8.3 1.7 - 1.5
LC1 6.7 0.5 0.8 0.0 1.4 52.9 5.4 5.2 12.9 241 - 4.0
LC?2 4.6 0.5 1.2 0.0 2.3 80.7 7.5 3.5 12.0 14.9 - 24.0
LC3 0.0 2.0 0.7 0.2 4.9 31.1 4.9 15.3 17.4 16.6 - 13.0

NB = Nuevo Berlin, FB = Fray Bentos, LC = Las Cafias
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