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Wellington

Lake 

Wellington
90%

0.5 

(0.3-

0.6)

0.7 

(0.5-

0.8)

- -

21.5 

(15.8-

33.3)

62.4 

(33.3-

96.0)

922 

(786-

985)

1014 

(917-

1080)

116 

(81-

122)

129 

(112-

148)

0.7 

(0.5-

0.9)

0.9 

(0.6-

1.3)

3.3 

(2.7-

3.9)

4.0 

(3.3-

7.2)

20 (13-

23)

25 (19-

46)

20 (13-

24)

16 (12-

20)

24 (20-

31)

17 (14-

18)
7.5 89

Lake 

Victoria

Eastern 

Lakes

2.0 

(1.5-

2.0)

2.1 

(1.7-

2.5)

- -

4.4 

(2.1-

6.8)

9.1 

(5.2-

9.1)

470 

(410-

502)

512 

(470-

551)

42 (37-

44)

48 (42-

66)

0.8 

(0.7-

4.2)

4.3 

(0.8-

4.6)

4.2 

(3.8-

14.9)

25.1 

(4.2-

37.0)

6 (4-

6)

8 (6-

9)

6 (4-

7)

7 (4-

8)

8 (6-

8)

27 (24-

28)
7.2 92

Lake King 

South

Eastern 

Lakes

3.3 

(2.5-

4.0)

3.9 

(2.6-

4.0)

- -

2.1 

(1.2-

3.9)

20.8 

(2.8-

24.7)

313 

(231-

398)

403 

(313-

419)

30 (17-

45)

45 (30-

48)

0.7 

(0.6-

0.8)

0.9 

(0.7-

1.3)

3.6 

(2.6-

4.3)

4.6 

(3.6-

6.9)

3 (0.4-

7)

7 (3-

9)

2 (1-

3)

3 (2-

6)

3 (2-

6)

28 (25-

30)
7.3 93
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Eastern 
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2.5 

(2.0-

3.2)

3.4 

(2.5-

4.0)

- -

2.1 

(1.8-

3.6)

5.4 

(2.8-

6.0)

327 

(237-

393)

396 

(326-

407)

31 (17-

44)

44 (30-

46)

0.8 

(0.7-

1.0)

1.2 

(0.8-

2.7)

3.9 

(2.9-

8.1)

8.2 

(3.8-

13.3)

5 (1-

6)

6 (5-

8)

3 (1-

5)

5 (3-

6)

5 (3-

6)

28 (24-

30)
7.2 93
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3.0 

(2.2-

3.0)

3.0 

(3.0-

3.5)

- -

2.5 

(1.6-

3.4)

5.1 

(3.4-

5.8)

332 

(279-

365)

372 

(332-

392)

30 (26-

39)

42 (30-

46)

1.1 

(0.9-

1.3)

1.5 

(1.1-

1.7)

4.4 

(3.7-

7.3)

8.9 

(4.4-

20.5)

4 (2-

7)

7 (4-

9)

3 (2-

4)

4 (2-

5)

4 (3-

9)

30 (26-

30)
7.1 94
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90% - - - -

23.8 

(13.0-

36.0)

94.4 

(35.0-

104.3)

870 

(795-

968)

968 

(845-

1327)

106 

(86-

124)

124 

(101-

246)

0.9 

(0.4-

1.5)

1.5 

(0.8-

11.5)

3.6 

(3.0-

5.8)

5.8 

(3.5-

8.2)

19 (12-

258)

25 (18-

60)

18 (13-

23)

16 (13-

20)

23 (16-

34)

18 (14-

19)
7.2 86
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3.5 
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8.6 

(7.0-
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471 
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514)
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(468-

697)

44 (37-

48)

52 (43-

91)

1.3 

(0.6-

2.9)

3.5 

(1.3-

4.9)

6.8 

(3.5-

14.2)

17 

(5.0-

44.8)

6 (4-

8)

9 (6-

24)

6 (4-

7)

7 (4-

11)

8 (5-

16)

27 (24-

28)
6.5 73
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- - - -
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Lake 
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90%

0.4 

(0.3-

0.4)

0.4 

(0.4-

0.6)

- -

33.3 

(17.1-

38.9)

64.5 

(37.5-

66)

1043 

(937-

1165)

1171 

(1039-

1278)

151 

(119-

182)

186 

(150-

198)

0.9 

(0.8-

1.2)

1.2 

(0.9-

1.9)

3.2 

(2.7-

4.4)

4.4 

(3.1-

4.5)

28 (16-

51)

53 (24-

60)

29 (19-

37)

33 (21-

40)

38 (29-

41)

14 (8-

15)
7.0 68

Lake 

Victoria

Eastern 

Lakes

1 (0.5-

2)

2 (0.9-

2)
- -

7.1 

(4.6-

10.7)

16.8 

(10-

20.6)

621 

(490-

699)

703 

(621-

750)

78 (66-

95)

97 (74-

104)

0.9 

(0.6-

1.3)

1.4 

(0.9-

1.6)

5.5 

(2.8-

6.3)

6.3 

(5.2-

22.9)

16 (10-

28)

28 (14-

39)

14 (8-

17)

10 (3-

16)

17 (14-

18)

25 (17-

26)
7.9 94

Lake King 

South

Eastern 

Lakes

3 (2.1-

3.5)

3.5 

(2.6-

4)

- -
2 (1.5-

2.6)

8.2 

(3.1-

17.8)

305 

(267-

363)

381 

(305-

397)

30 (21-

47)

49 (30-

57)

0.7 

(0.5-

0.9)

2.2 

(0.7-

4.6)

5.0 

(3.9-

5.9)

6.0 

(5.0-

15.3)

5 (3-

15)

16 (5-

19)

3 (2-

5)

3 (2-

5)

5 (3-

8)

27 (20-

29)
7.3 90

Lake King 

North

Eastern 

Lakes

2.3 (2-

2.5)

2.5 

(2.1-

3.5)

- -

2.5 

(1.4-

3.8)

6.3 

(3.2-

7)

328 

(269-

384)

400 

(294-

429)

41 (23-

51)

58 (33-

65)

0.7 

(0.6-

0.9)

1.0 

(0.7-

19.4)

5.1 

(2.9-

5.9)

6.1 

(5.1-

10.6)

8 (0.8-

15)

16 (4-

24)

3 (3-

5)

4 (2-

5)

5 (3-

11)

27 (16-

29)
7.7 96

Shaving 

Point

Eastern 

Lakes

2.7 (2-

3)

3 (2.6-

3.5)
- -

2.0 

(1.2-

2.6)

3.9 

(2.5-

3.9)

277 

(235-

312)

315 

(262-

371)

30 (19-

41)

42 (24-

52)

0.9 

(0.6-

1.2)

1.2 

(0.8-

1.9)

4.2 

(2.7-

5.8)

5.8 

(3.8-

9.8)

5 (1-

12)

12 (3-

14)

3 (2-

4)

3 (0.8-

4)

4 (3-

5)

25 (17-

30)
7.3 86
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Wellington

Lake 
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90% - - - - - - - - - - - - - - - - - - - - - -

Lake 

Victoria

Eastern 
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- - - -

6.7 

(3.5-

9.1)

11.0 

(8.0-

11.2)

604 

(434-

632)

647 

(603-

733)

77 (61-

82)

93 (76-

148)

1.1 

(0.8-

2.0)

2.3 

(0.9-

3.9)

5.9 

(4.7-

42.1)

44.3 

(5.9-

63.8)

24 (11-

30)

36 (20-

77)

12 (8-

15)

10 (6-

15)

16 (11-

29)

26 (19-

27)
4.5 55

Lake King 

South

Eastern 

Lakes
- - - -

1.6 

(1.1-

8.6)

14.0 

(7.1-

14.8)

286 

(219-

351)

375(2

86-

468)

39 (23-

65)

66 (39-

115)

2.0 

(1.0-

3.5)

3.6 

(2.0-

4.4)

9.5 

(5.2-

13.6)

21.2 

(9.5-

29.2)

17 (4-

23)

30 (17-

42)

4 (2-

6)

9(1-

27)

12 (3-

30)

30 (26-

31)
4.0 51
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Eastern 

Lakes
- - - -

2.2 

(1.4-

4.2)

24.8 

(3.9-

25.4)

312 

(262-

349)

359 

(302-

561)

47 (30-

55)

63 (46-

96)

2.4 

(0.9-

4.8)

5.1 

(2.1-

9.0)

11.4 

(6.6-

21.1)

21.3 

(11.3-

36.9)

19 (10-

21)

21 (17-

36)

4 (2-

5)
4(2-5)

6 (3-

15)

29 (21-

30)
4.4 53
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- - - -
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(3.9-

9.2)
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.6-
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241)
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(210-

305)

26 (17-

33)

36 (26-

46)

4.7 

(3.1-

6.4)

7.4 

(4.1-

13.2)

9.6 

(6.4-

16.5)

20.7 

(9.5-

31.8)

6 (3-

9)

10 (5-

15)

3 (2-

4)

3 (1-

6)

4 (2-

11)

33 (30-

34)
5.9 75
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M
in
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M
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Lake 

Wellington

Lake 

Wellington
90%

0.4 

(0.3-

0.4)

0.5 

(0.4-

0.7)

- -

28 

(19.3-

44)

57.6 

(32-

62.7)

954 

(801-

1069)

1077 

(954-

1091)

128 

(88-

142)

144 

(128-

146)

1.5 

(0.8-

2.3)

3.0 

(1.5-

10.0)

2.8 

(1.4-

3.7)

3.9 

(2.8-

5.3)

17 (9-

24)

27 (17-

31)

30 (23-

42)

26 (23-

30)

42 (30-

46)

4 (2-

5)
7.1 79

Lake 

Victoria

Eastern 

Lakes

0.6 

(0.3-

0.8)

0.9 

(0.6-

1)

- -

12.9 

(9.5-

24)

72.4 

(24-

85.7)

739 

(673-

895)

939 

(739-

984)

104 

(85-

131)

136 

(104-

143)

0.6 

(0.5-

1.1)

1.2 

(0.6-

1.5)

3.1 

(2.2-

4.4)

4.8 

(3.1-

5.6)

21 (10-

33)

36 (21-

40)

29 (16-

45)

20 (12-

29)

48 (29-

50)

13 (11-

15)
7.8 90

Lake King 

South

Eastern 

Lakes

1.1 

(0.5-

1.6)

1.8 

(0.7-

3.5)

- -
6 (3.4-

16)

40.2 

(10-

47.7)

450 

(396-

773)

793 

(442-

867)

58 (43-

80)

81 (53-

88)

0.9 

(0.4-

1.6)

1.7 

(0.7-

2.6)

3.6 

(1.7-

4.5)

4.6 

(3.1-

5.3)

9 (2 -

18)

19 (9-

37)

15 (7-

23)

8 (4-

12)

24 (15-

28)

19 (14-

20)
7.5 85

Lake King 

North

Eastern 

Lakes

1.5 

(0.5-

2)

2.1 

(1.5-

2.5)

- -

4.6 

(2.4-

11.5)

25.6 

(1.5-

26.2)

405 

(307-

793)

796 

(404-

822)

58 (33-

76)

76 (57-

85)

0.6 

(0.3-

1.2)

1.2 

(0.6-

1.9)

3.4 

(0.6-

4.2)

4.3 

(3.1-

7.7)

13 (4-

20)

20 (12-

26)

8 (3-

25)

5 (2-

11)

25 (5-

28)

19 (12-

21)
8.4 85

Shaving 

Point

Eastern 

Lakes

1.9 

(0.5-

2.3)

2.5 

(1.8-

3)

- -

5.1 

(2.2-

10)

19.2 

(9.3-

19.4)

378 

(331-

762)

769 

(378-

788)

61 (35-

70)

74 (61-

81)

0.6 

(0.5-

1.3)

1.5 

(0.6-

1.7)

3.8 

(2.0-

4.7)

4.9 

(3.8-

8.9)

11 (3-

16)

17 (11-

19)

8 (3-

25)

4 (3-

5)

25 (8-

31)

19 (14-

20)
7.6 86

Lake 

Wellington

Lake 

Wellington
90% - - - - - - - - - - - - - - - - - - - - - -

Lake 

Victoria

Eastern 

Lakes
- - - -

13 

(6.8-

18)

31.4 

(17.3-

33)

642 

(524-

919)

927 

(642-

938)

105 

(78-

113)

125 

(105-

142)

0.7 

(0.5-

2.1)

3.6 

(0.7-

9.6)

5.1(1.

9-

29.9)

36.4 

(5.1-

43.5)

30 (10-

53)

56 (30-

59)

17 (13-

26)

15 (12-

19)

32 (17-

45)

19 (13-

21)
1.7 20

Lake King 

South

Eastern 

Lakes
- - - -

4.8 

(2.8-

11.2)

19.9 

(10.7-

27.2)

402 

(291-

602)

606 

(401-

766)

61 (40-

76)

77 (57-

81)

8.7 

(3.8-

16.2)

20.4 

(8.3-

60.0)

52.3 

(29.3-

86.6)

88.7 

(51.9-

216.7)

23 (5-

31)

31 (22-

51)

7 (3-

14)

4. (2-

6)

15 (7-

17)

27 (23-

28)
4.1 41

Lake King 

North

Eastern 

Lakes
- - - -

4.3 

(2.4-

8)

18.2 

(6.1-

20.8)

546 

(350-

637)

1276 

(577-

1525)

65 (36-

140)

172 

(64-

254)

9.4 

(0.7-

21.6)

30.9 

(7.7-

46.1)

66.1 

(40.0-

223.7)

289.3 

(59.2-

849.1)

20 (12-

84)

102 

(12-

184)

9 (3-

13)

4 (3-

8)

15 (8-

20)

25 (24-

28)
1.1 14

Shaving 

Point

Eastern 

Lakes
- - - -

6.3 

(3.9-

7.6)

14.6(7

.1-18)

252 

(175-

361)

563 

(300-

658)

33 (23-

46)

47 (32-

54)

4.8 

(1.1-

11.2)

11.3 

(3.8-

11.8)

14.2 

(3.8-

23.6)

23.6 

(13.2-

25.1)

9 (3-

12)

14 (9-

21)

5 (2-

10)

2 (2-

5)

10 (5-

11)

31 (28-

32)
4.0 43
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SEPP LOR

1 12 3 SEPP > LOR SEPP =< LOR
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8 12 3

9 12 3
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OBJ LOR

OBJ
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A B

OBJ

Calculate parameter 

confidence limits 

Act as if more 

information is needed
Act as if there is no 

breach of Guideline

Act as if there is a 

breach of guideline

Uncertainty limits calculated 

on a laboratory measure of 

uncertainty (symmetric)

Uncertainty limits 

calculated on a percentile 

(asymmetric)

A: Parameter value ≥  LOR

Need to evaluate statistical method 

to be able to draw conclusion

A: Uncertainty < (LOR - OBJ)

B: Uncertainty > (LOR - OBJ)

B:  Parameter value < LOR 

Can't assess the parameter against the 

guideline due to censoring with LOR

e.g. Seasonnal/trends/covariate 

adjustment, collect more data, change 

LOR, more analysis (case by case)

Assess risk to the environement.

e.g. Use other guidelines (ANZECC for 

dissolved metals…)

Guideline objective (OBJ) > 

Laboratory limit of reporting (LOR)

Laboratory limit of reporting (LOR) 

≥ Guideline objective (OBJ)

Lower confidence limit ≤ 

LOR
Lower confidence limit > 

LOR
Confidence interval overlap 

with OBJ

Upper confidence limit < 

OBJ

Lower confidence limit > 

OBJ

Continue monitoring as usual

Using laboratory measurement of 

uncertainty or non parametric 

confidence (at least 95%) interval 

method for percentile*

*refer to Goudey (2007) for percentile (point 

estimate) calculation

LOR

OBJ

LOR

A B

OBJ

LOR

OBJ


