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ACUTE DATA
EC50/LCx DURATION  SMAV® GMAV® REFERENCE
SPECIES (uafl) TEST TYPE®* _(HOURS) (nafl (ua/l NUMBER

Cladoceran 4,200 S,M 48 12,600 22,205 1
Daphnia magna 4,240 S,.M 48 1
5,500 S,U 48 2
6,600 S,M 48 3
7,000 S,U 48 23
8,600 S,U 48 5
9,592 R,U 48 6
9,600 S,U 48 7
9,600° S,U 48 8
9,600° S,U 48 9
10,000 S,U 48 10
11,200 S,U 48 5
11,200° S,U 48 14
11,500 S,U 48 5
11,800 S,U 48 30
12,000° S,U 48 11
12,600 F.M 48 12
12,800 S,U 48 13
13,000 S,u 48 13
13,300 S,U 48 5
13,300° S,U 48 14
14,500 S,U 48 5
14,500° S,U 48 14
15,000 S,U 48 15
19,800 S,M 48 16
21,000 S,U 48 23
21,300 S,U 48 5
23,000 S,M 48 17
23,500 S,U 48 18
30,100 R,M 48 20
32,000 S,U 48 21
88,000 S,M 48 22
91,000 S,M 48 22
91,200 S,M 48 22
92,000 S,M 48 22
100,000 S,M 48 22
100,000 S,U 48 23

& S = static; R = renewal; F = flow through; M = measured; U = unmeasured.
®  SMAV = Species Mean Acute Value; GMAV = Genus Mean Acute Value.
°  Duplicate data not used to calculate the SMAV.

4" Data not used to calculate the SMAV since the organisms were fed during testing.
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ACUTE DATA
ECs50/LCs DURATION  SMAV® GMAV® REFERENCE
SPECIES (ua/l) TEST TYPE? (HOURS) (na/l) (na/l) NUMBER
Cladoceran 14,000 R,U 48 15,875 74
Daphnia longispina 18,000 S,U 48 24
Cladoceran >109,000 F.M 48 >109,000 25
Daphnia pulicaria >109,000° F.M 48 26
Cladoceran 18,000 R,U 48 54,737 74
Daphnia pulex 28,000 S,U 48 75
36,000 S,U 48 24
79,000 S,.M 48 22
81,000 S,.M 48 22
85,000 SM 48 22
87,800 S.M 48 22
93,000 S.M 48 22
Cladoceran 47,000 S,U 48 47,000 47,000 24

Lynceus brachyurus

S = static; R = renewal; F = flow through; M = measured; U = unmeasured.
P SMAV = Species Mean Acute Value; GMAV = Genus Mean Acute Value.
¢ Duplicate data not used to calculate the SMAV.
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SPECIES (uafl) TEST TYPE®* _(HOURS) (nafl (ua/l NUMBER
Cladoceran 36,000 S,U 48 36,000 36,000 24
Bosmina coregoni
Cladoceran 20,000 S,U 48 20,000 20,000 24
Chydorus sphaericus
Cladoceran 6,000 S,U 48 6,000 6,000 24
Sida crystallina
Cladoceran 57,000 R,U 48 57,000 57,000 74
Polyphemus pediculus
Cladoceran 3,000 S,M 48 6,855 16,968 4
Ceriodaphnia dubia 3,100 S,.M 48 27
3,810 S,uU 48 5
4,300 S,U 48 13
4,300° S,U 48 5
4,470 S,U 48 5
4,650 S,uU 48 5
7,800 S,U 48 5
12,100° S,U 48 5
13,200 S,U 48 5
14,000 S,uU 48 28
17,200 S,U 48 5
20,000° S,uU 48 13
20,000 S,U 48 14
Cladoceran 42,000 S,U 48 42,000 24

Ceriodaphnia pulchella

& S = static; R = renewal; F = flow through; M = measured; U = unmeasured.
P SMAV = Species Mean Acute Value; GMAV = Genus Mean Acute Value.
z Duplicate data not used to calculate the SMAV.

Data not used to calculate the SMAV since the organisms were fed during testing.
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ACUTE DATA
EC50/LCx DURATION  SMAV® GMAV® REFERENCE
SPECIES (uafl) TEST TYPE®* _(HOURS) (nafl (ua/l NUMBER

Copepod 122,000 S,U 122,000 122,000 30
Cyclops vernalis
Copepod 108,000 S,U 108,000 108,000 30
Mesocyclops leukarti
Copepod 39,700 S,U 96 39,700 39,700 31
Diaptomus forbesi
Ostracod® 71,780 S,U 96 32
Cypris subglobosa
Rotifer 248,000 S,U 96 243,967 243,967 33
Philodina acuticornis 240,000 S,U 96 64

260,000 S,u 96 33
Oligochaete Worm 35,600 S,U 96 70,873 70,873 34
Lumbriculus variegatus 100,000 S,U 96 35

100,000 S,U 96 35
Tubificid Worm 780,000 F.M 96 780,000 780,000 36
Limnodrilus hoffmeisteri
Flatworm 157,000 S,U 96 66,676 66,676 37
Dugesia tigrina 32,000 S,U 96 35

59,000 SuU 96 35

Tubellarian Worm 88,000 F.M 96 88,000 88,000 36
Polycelis tenuis
Mayfly 15,500 F.M 96 15,500 15,500 36
Baetis rhodani
Midge >51,100 F.M 48 >51,100 >51,100 12
Tanytarsus dissimilis
Midge 69,800 S,U 48 69,800 69,800 38

Einfeldia natchitochae

S = static; R = renewal; F = flow through; M = measured; U = unmeasured.

a
P SMAV = Species Mean Acute Value; GMAV = Genus Mean Acute Value.
° Nonresident species; data not used to calculate a SMAV.

4 Duplicate data not used to calculate the SMAV.
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ACUTE DATA
EC50/LCx DURATION  SMAV® GMAV® REFERENCE
SPECIES (uafl) TEST TYPE®* _(HOURS) (nafl (ua/l NUMBER
Midge 187,100 S,U 48 140,162 456,376 38
Chironomus tentans 187,200° S,U 48 38
105,000 S,M 48 16
Midge 530,000 S,U 48 1,356,337 24
Chironomus plumosus 530,000° S,U 48 81
1,320,000 S,U 48 39
1,320,000¢ S,U 48 63
2,150,000 S,U 48 39
2,150,000° S,U 48 63
2,250,000 S,U 48 63
Midge 500,000 F.M 48 500,000 36
Chironomus riparius
Midge 830,000° S,U 48 1,222,293 1,222,293 24
Psectrocladius psilopterus 830,000 S,U 48 39
1,800,000 SuU 48 39
Midge 70,000 S,U 48 70,000 70,000 38
Tanypus neopunctipennis 72,700° S,u 48 38
Midge 80,500 S,U 48 80,500 80,500 38
Clinotanypus pinguis 80,500° S,U 48 38
Midge 400,000 S,U 48 400,000 400,000 24
Pentaneura monilus
Midge 50,000 S,U 48 50,000 50,000 24
Mochlonyx culiciformis
Midge 100,000 S,U 48 100,000 100,000 24
Orthocladius sp.
Midge 50,000 S,U 48 50,000 50,000 24
Cryophila lapponica
Midge 240,000 S,U 48 240,000 240,000 24

Chaoborus crystallinus

& S = static; R = renewal; F = flow through; M = measured; U = unmeasured.
P SMAV = Species Mean Acute Value; GMAV = Genus Mean Acute Value.
¢ Duplicate data not used to caluculate the SMAV.
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ACUTE DATA
ECs0/LCx DURATION  SMAV® GMAV® REFERENCE
SPECIES (ua/l) TEST TYPE?® _(HOURS) (uafl) (uall) NUMBER

Snail 100,000 S,U 96 100,000 100,000 35
Helisoma trivolvis 100,000 SuU 96 35
Snail® 125,750 S,U 96 40
Indoplanorbis exustus
Snail® 128.75 R,U 96 41
Lymnaea acuminata
Snail® 102,600 S,uU 96 42
Lymnaea luteola
Snail 94,000 S,U 96 94,000 94,000 43
Physella heterostropha
Snail >51,100 F.M 96 >51,100>51,100 12
Aplexa hypnorum
Snail® 69,000 S,U 96 44
Viviparus bengalensis
Caddisfly 260,000 F.M 96 260,000 260,000 36
Hydropsyche angustipennis
Isopod® 180,000 F.M 96 36
Asellus aquaticus
Isopod 25,000 S,U 96 50,000 50,000 35
Asellus intermedius 100,000 S,U 96 35
Amphipod 21,000 S,U 96 22,913 34,524 35
Gammarus fasciatus 25,000 S,u 96 35
Amphipod 40,000 R,U 96 69,000 47
Gammarus pulex 51,000 R,U 96 47

69,000 F.M 96 36

S = static; R = renewal; F = flow through; M = measured; U = unmeasured.

P SMAV = Species Mean Acute Value; GMAV = Genus Mean Acute Value.

© Nonresident species; data not used to calculate a SMAV.
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ACUTE DATA
ECs50/LCs DURATION SMAV® GMAV® REFERENCE
SPECIES (ua/l) TEST TYPE? (HOURS) (na/l) (na/l) NUMBER

Zebra Danio® 29,000 F.M 96 48
Brachydanio rerio 27,800 S,U 96 65
Bengal Danio® 28,100 F.U 96 49
Danio devario 29,200 F.U 96 49
Flying Barb® 30,400 F.U 96 49
Esomus danricus 30,600 F.U 96 49
Mosquitofish 15,100 F.U 96 24,122 24,122 49
Gambusia affinis 15,400 F.U 96 49

26,000 S.M 96 50

56,000 S,U 96 51
Goldfish 44,490 S,U 96 44,490 44,490 52
Carassius auratus
White Sucker 10,600 F.M 96 10,600 10,600 12
Catostomus commersoni
Minnow® 12,100 F.U 96 49
Chela atpar 13,200 F,U 96 49
Giant Gourami® 9,100 R,U 96 53
Colisa fasciata 28,930 R,U 96 53

32,700 S,U 96 53

49,180 R,U 96 53
Channel Catfish 16,700 S,U 96 16,700 16,700 55
Ictalurus punctatus
Flagfish 36,300 F.M 96 36,300 36,300 48
Jordanella floridae
Japanese Medaka® 29,300 S,U 96 56
Oryzias latipes 38,300 F.M 96 57

& S = static; F= flow through; R = renewal; U = unmeasured; M = measured.

P SMAV = Species Mean Acute Value; GMAV = Genus Mean Acute Value.
Nonresident species; data not used to calculate a SMAV.

C
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ACUTE DATA
EC50/LCx DURATION  SMAV® GMAV® REFERENCE
SPECIES (uafl) TEST TYPE®* _(HOURS) (nafl (ua/l NUMBER

Pool Barb® 13,700 F.U 96 49
Puntius sofore 14,500 F.U 96 49
Ticto Barb® 15,400 F,U 96 49
Puntius ticto 15,600 F,.U 96 49
Medaka® 9,300 F,U 96 49
Oryzias melanostigma 9,900 F.U 96 49
Bald Glassy*® 5,600 F.U 96 49
Ambassis gymnocephalus 8,100 F,U 96 49
Blue Panchax® 9,400 F,U 96 49
Aplocheilus panchax 9,600 F,U 96 49
Tilapia 19,000 S,M 96 19,000 19,000 50
Tilapia mossambica
Stinging Catfish® 12,970 R,U 96 53
Saccobranchus fossilis 37,400 R,U 96 53

39,400 R,U 96 53

54,080 R,U 96 53
Freshwater Prawn® 16,660 F.M 96 46
Macrobrachium rosenbergii 22,030 F.M 96 46

22,040 F.M 96 46
Frog >51,000 F.M 96 >51,000 >51,000 12

Xenopus laevis

S = static; F= flow through; R = renewal; U = unmeasured; M = measured.

® SMAV = Species Mean Acute Value; GMAV = Genus Mean Acute Value.
Nonresident species; data not used to calculate a SMAV.

C
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ACUTE DATA
EC50/LCx DURATION  SMAV® GMAV® REFERENCE
SPECIES (uafl) TEST TYPE®* _(HOURS) (nafl (ua/l NUMBER
Bluegill 11,500 R,U 96 17,400 17,400 60
Lepomis macrochirus 13,500 R,U 96 60
13,500 S,U 96 43
17,400 F.M 96 12
19,300 R,M 96 61
20,000 R,U 96 60
23,880 S,U 96 52
Fathead Minnow 23,000 S,U 96 31,115 31,115 67
Pimephales promelas 24,000 F.M 96 68
24,000 F.M 96 69
24,600° F.M 96 69
24,800 F.M 96 70
24,900 F.M 96 25
25,300 F.M 96 12
25,600 S,M 96 16
27,300¢ F.M 96 69
28,000 F.M 96 71
28,780° F.M 96 30
28,800 F.M 96 72
29,000 F.M 96 71
31,200 S,U 96 67
32,000 S,U 96 73
32,000 SuU 96 35
32,000 S,U 96 52
32,400 F.M 96 72
34,270 S,U 96 52
36,000 F.M 96 68
40,000 S,U 96 35
43,700 S,U 96 67
49,700 F.M 96 72
67,500° F.M 96 26
67,500 F.M 96 25

S = static; F= flow through; R = renewal; U = unmeasured; M = measured.

SMAV = Species Mean Acute Value; GMAV = Genus Mean Acute Value.

Indicates duplicate data not used to calculate the SMAV.

Toxicity test was conducted using a phenol mixture and therefore this datum was not included in the
SMAV calculation.
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EC50/LCx DURATION  SMAV® GMAV® REFERENCE
SPECIES (uafl) TEST TYPE®* _(HOURS) (nafl (ua/l NUMBER

Rainbow Trout 5,020 R,U 96 9,144 9,144 62
Oncorhynchus mykiss 6,082 F.M 96 29
8,900 F.M 96 25
8,900° F.M 96 26
9,694 F.M 96 66
9,900 S,U 96 22
10,500 F.M 96 12
11,600 F.M 96 48
Indian Catfish® 12,970 R,U 96 53
Heteropneustes fossilis 30,500 S,U 96 76
37,400 R,U 96 53
39,400° S,U 96 54
39,400 R,U 96 53
54,080 R,U 96 53
Featherback® 2,480 R,U 96 53
Notopterus notopterus 6,650 S,U 96 77
6,850 S,U 96 80
8,150 SHY) 96 79
8,150° S,U 96 45
11,500 R,U 96 53
12,530 R,U 96 53
12,530° S,U 96 54
12,530° S,U 96 77
12,530° S,U 96 78
12,530° S,U 96 79
13,050 SHY) 96 79
13,400 S,U 96 79
13,600 S,U 96 79
18,150 S,U 96 77
29,200 R,U 96 53
Guppy 31,000 S,M 96 38,644 38,644 50
Poecilia reticulata 39,190 S,U 96 52
40,000° R,M 96 58
44,000° R,M 96 58
47,500 R,U 96 59

S = static; F= flow through; R = renewal; U = unmeasured; M = measured.
SMAV = Species Mean Acute Value; GMAV = Genus Mean Acute Value.
Indicates duplicate data not used to calculate the SMAV.
Nonresident species; data not used to calculate a SMAV.
Data not used to calculate the SMAV because the test organisms were fed during the toxicity test.
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CHRONIC DATA

CHRONIC VALUE SMCV? GMCV? REFERENCE
SPECIES (na/l) METHOD (ua/l) (uall NUMBER

Fathead Minnow 2,556 Early Life Stage 1,758 1,758 19
Pimephales promelas (1,830-3,570)

Fathead Minnow 1,369 Early Life Stage  ---—--—-- - 25
Pimephales promelas (750-2,500)

Cladoceran 4,456 3-Brood Test 4,456 4,456 4
Ceriodaphnia dubia (3,630-5,470)

Japanese Medaka® 3,939 Early Life Stage — ------- = --—--- 57
Oryzias latipes (2,630-5,900)

Rainbow Trout 157 Early Life Stage 157 157 29
Oncorhynchus mykiss (118-209)

Rainbow Trout <200 ¢ Early Life Stage =~ - = - 25

Oncorhynchus mykiss

& SMCYV = Species Mean Chronic Value; GMCV = Genus Mean Chronic Value.

 Nonresident species; data not used to calculate a SMCV.

¢ This value was not used in determining the SMCYV since it was not a definitive value and other definitive
chronic data are available for this species.
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CALCULATION OF ACUTE AQUATIC CRITERION (AAC)®

SMAV GMAV Data Set
Species (nafl) Genus (nafl) Requirement

Midge 1,222,293 Psectorocladius 1,222,293

Tubificid 780,000 Limnodrilus 780,000

Midge 1,356,337 Chironomus -

Midge 500,000 Chironomus 456,376

Midge 400,000 Pentaneura 400,000

Caddisfly 260,000 Hydropsyche 260,000

Rotifer 243,967 Philodina 243,967

Midge 240,000 Chaoborus 240,000

Midge 140,162 Chironomus -

Copepod 122,000 Cyclops 122,000
Cladoceran >109,000 Daphnia e

Copepod 108,000 Mesocyclops 108,000

Midge 100,000 Orthocladius 100,000

Snalil 100,000 Helisoma 100,000 Snail

94,000 Physella 94,000

Worm 88,000 Polycelis 88,000

Midge 80,500 Clintotanypus 80,500
Oligochaete 70,873 Lumbriculus 70,873

Midge 70,000 Tanypus 70,000

Midge 69,800 Einfeldia 69,800
Amphipod 69,000 Gammarus = -

Flatworm 66,676 Dugesia 66,676 h
Cladoceran 57,000 Polyphemus 57,000
Cladoceran 54,737 Daphnia -

Midge >51,100 Tanytarsus >51,100

Snail >51,100 Aplexa >51,100 g
Frog >51,000 Xenopus >51,000

Midge 50,000 Mochlonyx 50,000

Midge 50,000 Cryophila 50,000

Isopod 50,000 Asellus 50,000
Cladoceran 47,000 Lynceus 47,000

Goldfish 44,490 Carassius 44,490
Cladoceran 42,000 Ceriodaphnia ---—---

Guppy 38,644 Poecilia 38,644
Amphipod 22,913 Gammarus 39,762 e
Copepod 39,700 Diaptomus 39,700

Flagfish 36,300 Jordanella 36,300
Cladoceran 36,000 Bosmina 36,000

Fathead Minnow 31,115 Pimephales 31,115
Mosquitofish 24,122 Gambusia 24,122
Cladoceran 12,600 Daphnia —eeeeeee-

Cladoceran 20,000 Chydorus 20,000
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#See Ohio Administrative Code 3745-1-36 effective July 31, 1999.

CALCULATION OF ACUTE AQUATIC CRITERION (AAC)®

SMAV GMAV Data Set
Species (nafl) Genus (nafl) Requirement
Tilapia 19,000 Tilapia 19,000
Bluegill 17,400 Lepomis 17,400
Cladoceran 6,855 Ceriodaphnia 16,968
Channel Catfish 16,700 Ictalurus 16,700 b
Cladoceran 15,875 Daphnia 22,205
Mayfly 15,500 Baetis 15,500 f
White Sucker 10,600 Catostomus 10,600 c
Rainbow Trout 9,144 Oncorhynchus 9,144 a
Cladoceran 6,000 Sida 6,000 d
Genus GMAV IN(GMAV)  In(GMAV)? RANK P=R/45 Ni=)
Sida 6,000 8.700 75.682 1 0.0222 0.1491
Oncorhynchus 9,144 9.121 83.189 2 0.0444 0.2108
Catostomus 10,600 9.269 85.907 3 0.0667 0.2582
Baetis 15,500 9.649 93.095 4 0.0888 0.2981
TOTALS 36.738 337.873 0.2222 0.9162
S? = 337.873- (36.738)%4 = 0.4617 =37.38
S =6.1139
2 .
0.2222 - (0.9162)7/4  0.0124 A=6.1139 (4/0.05 )+(7.7839)=9.15105

L =[36.738 - ((6.1139) (0.9162)]/4 =7.7839

Final Acute Value (FAV) = %1% = 9424 =9,400 pg/l

AAC = FAV = 2 =9,424 ng/l + 2 =4,712 = 4,700 pg/l

Note: The Coldwater Habitat FAV was lowered to 9,100 pg/l (Rainbow Trout SMAYV rounded to two significant
figures) and Coldwater Habitat AAC was lowered to 4,600 pg/l (9,144 + 2 = 4,572 or 4,600) to be protective

of Rainbow Trout.

#See Ohio Administrative Code 3745-1-36 effective February 22, 2002.
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Experimentally determined Acute-Chronic Ratios (ACRS):

ACUTE VALUE CHRONIC VALUE ACUTE-CHRONIC SPECIES MEAN

SPECIES (ua/l) (na/l) RATIO ACR

Fathead Minnow 28,496 2,556 12.63 18.27

Pimephales promelas

Fathead Minnow 40,997 1,369 2994 e

Pimephales promelas

Cladoceran 3,000 4,456 0.67 0.67°
Ceriodaphnia dubia

Rainbow Trout 6,082 157 38.73 38.73

Oncorhynchus mykiss

CALCULATION OF CHRONIC
AQUATIC VALUE (CAV)?

3/(18.27)(18)(38.73) = 23.35

Secondary Acute-Chronic Ratio (SACR) =

Chronic Aquatic Value (CAV) = FAV = SACR
=9,424 - 23.35
= 403.55 = 400 pg/l

Note: The Coldwater Habitat CAV was lowered to 160 ug/l to be protective of Rainbow Trout.
#See Ohio Administrative Code 3745-1-36 effective February 22, 2002.

®This value was not used in the determination of the SACR because it varies by more than a factor of 10 from
the other acute-chronic ratios.



