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Section 7.1 Common Shiner Acute Tests



MUAL LIHIAS jRj Ahu N1 WLIbHIS (b) 

LUA UN b5INK ALUI ItSI 

MOHURTO 2 -MRUH , IM 

LUNI11UUU5 YOSWUL

Table 7.1-.1

A S 

J.L. w. Wf. [.1. 8.8f.

91 

90 
83 
85 
87 
90 
85 

159

5. lb 
1.00 
5.67 
4.22 
3.7v 
4.42 
b. 9 
5.15 
4.88 
6.13

81 
91 

89 
98 
V7 
85 

V5 

U4

4.26 
4.58 
5.31 
7.58 
4.31 
4.31 

1.06 
4.60 
5.11 
4.3

A 

(At. V.W. 1.L. W. .

I/ 95 
95 
90 
85 
88 

92 
88 
91 
95

4.02 6.11 
4.45 
5.11 
4.24 
4.68 
5.32 
4.31 
4.5 
5.65

92 71 
I 
86 

93 
93 
83 

80

5.46 
2.95 
4.65 
3.17 
4.9t4 
5.01 
5.55 
3.91 
4.42 
3.36

A IN 

1.t, V.8T. I.L. 8.WT.

86 
94 
92 
87 

100 
86

5.06 5.84 
5.53 
4.23 
3.60 
4.16 
4.59 
1.12 
5.09 
4.55

94 
85 
87 
82 

90 
97 
84 
90 
90

4.86 5.76 
4.12 
4.54 
3.43 
4.17 
6.17 
3.94 
4.98 
5.03

A I 

9.L. V5T. T.L. .WT.

97 92 
14 

90 
85 

b5 
al

5.56 4.93 
4.10 
4.52 
4.98 
5.28 
3.08 
4.61 
4.45 
4.49

93 
89 
91 
90 
83 
92 
17 
90 

too

IIUNIKUIL 

A S 

1.L. 8.81. 1.1. v. .

4.80 5.79 
4.76 
5.58 
5.21 
3.81 
5.89 
6.37 
4.28 
6.55

83 
89 

97 
S5 
80 

90 

81 
86

5.10 4.% 
4.34 
6.46 
6.43 
3.25 
4.31 
6.14 
4.46 
4.25

91 4.96 88 5.14 
90 5.25 
93 5.53 

105 1.15 
90 4.10 
13 5.64 
90 5.23 
91 4.38 
95 6.08

IIAL INS TK (AR M 1 K IS (1 

C O M5UM 911 ACUIk 11 

ttbkU11"1 -2 9 o 11 5, 11 

IKILYAIIILN! 111U0 

IWLA 
A A

FISH MU.  
2 

3 

4 

3 
6 

1 

8 
3 
10

85 

VJ3 
912 
93 

18

4.4 
6.13 
b. U0 
6.33 
5.54 
6.04 
5.35 
b.38 
6.13 
4.68

83 
91 
V7 

13 

6 
86 
98 
V35

4.C6 
5.88 

6.8V3 
5.,,J 
5.52 
4.60 
4.11 
4.75 
b.23 
3.14

A L3 

L. 8.81. f.L. 8.81.

88 
85 

5 
90 

87 
s0 
99 
88

4.4 
4.21 
4.43 
6.31 
5.17 
5.67 
3.6v 
4.9d 

5.25 
4.20

81 81 

87 
V2 

101 
92 

101 
66 
84

b.25.  5.27 
4./ 
4.38 
4.% 
6.44 
6.18 
6.81 
4.08 
4.03

.3 

A A

9 5.74 89 4.49 
95 6.04 
7 6.8 

11 4.48 
90 5.16 
36 5.75 
93 5.40 
91 5.90 

U7 4.%

68 

93 

87 

96 
92 
1

4.52 4.14 
4.46 
6.01 
4.93 
4.33 
6.60 
5.55 
4.63

89 82 
8 

98 
94 

101 
90 

94

A I3 

1.L. V.Vi 1 .14.

5.21 3.18 
4.71 
6.38 
5.74 
7.18 
5.03 
5.30 
5.33

101 6.93

81 4.14 89 4.83 
88 4.50 
8H 3.91 
84 3.80 
87 4.65 
87 4.51 
86 4.41 
94 5.61 
88 5.19

A IA 

1.1. 8.81. 1.L. it.wT.

91 
13 
93 
91 
107 
91 
90 
92

5.17 
5.75 
6.25 
L.it 
4.32 
5.54 
4.09 
5.40 
6.15 
3.70

90 
93 

87 
105 
94 
83 
89 

65

5.09 5.50 
b.67 
5.15 
L,53 
4.94 
3.34 
5.80 
6.61 
3.68

A il

I ALAIALINI 

-LEVAL 

REPLICAlk

f198 N0.  

1 19 

2 1 

1 
4 46 

8 95 
9 56 

10 91

5.77 
3.99' 

6.7V 
5.28 
5.31 

5./9 

5.49 

1,38

v1 
94 

95 
5 

itJ 

u' 
vi

3.80 
5.61 
4.43 
1.13 
6.74 
5.01 
6.73 

5.62 
5.63 
6.03

IUMIKUL 

A 

8.L. V.1f 5.L. 60.Wf.

87 
10 
95 
88 

97 
94 

82

4.81 4.40 
3.90 

6.12 
4.47 
6.69 
6.69 
3.86 
3.94

94 
10 

92 

89 
94 
95 
14

5.60 6.56 
4.5v 
4.57 
5.72 
4.15 
4.70 
5.51 
5.56 
3.50

I.L, NV.i .L. W.Wi.



Table 7.1-2

IIPERAIURLE (CELUIUS) 
CUMUN SHINER ACUtE 1Eil 
FEBRUARY 29 - MARKH 5 1988 
UUNTINUUU5 EXPIOURE

IIREAL I 
LLYL

KEPL ICATE

2/21 

3/01 

1/03 

3/04 

3105

1 2

2:,2 Z$.5 
26.1 25.0

10.5 

25.2 

2b.1

I!EAIRENI 
LEVEL 

REPLILAIE A B

A B

2505 

2b.a 

25*.

25.5 
26* 3 
13.2 

26.1 
2:3.  

26.1 
2b.U 

15.2 
5.9 
26.1)

A I:

A B A B

25.5 
2b. 2 

25.2 
25.3 

231/ 
2b, 0 

25.5 
25.1

2b.5 
2b.0 

2.  
250/ 

2b, I 

2.6 
26.0

A B

7505 

2b.u 

2501 

Zb, U 
25,U 

25,2 

26.0

26).1 251 

2661 

2z2 
2b.  

2:3.5 
25.6 
2501

A B

25.5 
26.2 
2592 

25,8 
25.8 

25.6 
26.0

A IB

HEAN 

MAI 
"IN 
N

2.,1 
0.6 

26.1 
25.2 

2

2 ./ 
0.2 

25.  
25.5 

2

IREA1RENI 1

MEAN 

MAI 

N :

23.I 
0.4 

2:3.2 

4

UHAND (UVERALLJ SAIIS11S

h EAN 

NA! 
MIN 

N

0.4 
26.1 
25.0

CUNIROL 

A B

25.5 

26.0 
2b.2 2,0 
2b.U 

26.0 
2b,v 
2515b 
2b.U 

75*5

255 
250 
2.0 

25.1 

26.0

25.  

26.5 
25.2 

6

l;NI, iJL

25.8 
0.3 

26.3 
25.2 
11

259 
0.4 

26.7 
25.5 
It

2561 
0.6 
260.5 

25,2 2b.V Zb

25.8 
0.4 

26.2 
25.2 
11

25.3 
0.4 

26.3 
25.2 

3 

25.8 
0.4 

25,2 
25.2 
22

25.5 
0.5 

26.5 
25.0 
11

756 
0.3 

26.0 
25.0 
11

25.8 
0.4 

26.5 

It 

25.9 
04 

26.61 
2b,Z

25.8 
0.4 

26.5 
25o2 

25.1 
0.4 

26.5 

2b.2 
zz

CUNTRUL

25.6 

0.4 

23.0 
22



Table 7.1-2 (continued)

IUEIIRAIUI W(LLLIUS) 
CUIlUN SHINU ( ACUI lE If 

FEBRUARY 29 - KARCH 5 1988 
1NILIf1LNI EX USURE

IYAIM0 
LEVEL

2 3 4

RIYLICAIh A B 

2/29J 2,5.5 25.5 

2680 Z513 

3/02 

3/03 

3/04 

3/05 

II:LAINENJ 

LEVEL 

REPLICAIL A v

MLAN 
flAl = S, U, 

MA

25.11 

0.4 
2bO 

2

A ii

25.2 
26.0 
25.5 

25.9 
25.5 
25.5 
25.5 
25.6 

25.5 
25.2

A 11

2b.5 
25.2 
25.2 
25.9 
25.5 
25.2 
25.0 
25.4 
25.2 
25.3 
25.2

25.5 
25.4 
25.2 
25.8 
25.5 
25.2 
25,2 
25.5 
25.5 
25.1 
25.0

A B

2D.4 
0.1 

25.3 
2,3.

II1AlNI 1

1 EAN 

MAX 

MN:

2.65 

0.3 
26.0 
25.3 

4

2b. b 
0.3 

26.0 
25.2 
11 

2 .  

0.3 

25.0 
22

A B

25.3 
25.3 
25,5 
25.7 
25.5 
25.2 
25.0 
25.4 
25.5 
25,3 
25.0

2:3.5 
25.5 
25.5 

25.8 
25.5 
25.1 
25.0 
25.4 

25.4 
2502

A B

25.3 
U.2 

25.9 
25.0 
11

5.4 

2 
0.2 

2:3.0 

25,18 25.4 

25.0 
22

A B

25.2 
25.3 
25.2 

25.7 
25.5 
25.4 
25.0 
25.5 
25.7 
25.4 

25.2

25.2 
25.0 
25.2 
25.2 
25.2 
25.0 
25.0 
25.4 
26.0 

24.9 
25.0

4

25.4 
0.2 

25.1 
25.

25.4 

0.3 

25.0 

4 

25.4 
0.3 
2600 
25.0 
22

A BI

25.4 
0.2 

23.1 

11.

25.2 
0.3 

24.9 

0.3 
26.0 
24.9 
22

6RAND UVLRALL) SIAISllCi

MEAN 

MAX 
MIN 

N'

25.4 

0.3 
26.0u 
24.7 
114

;UINI KUL 

A 8

25.5 
25.7 

25.5 
25.8 
25.5 
25.5 
25.2 
25.5 
26.0 
25.4 
25.2

25.5 
25.0 
25.2 
25,3 
25.5 
25.0 
25.0 
25.5 
25.5 
24.7 
25.0

25.5 
25.A 
25.5 
25.8 
25.5 
25.5 
25,2 
25.5 
25.5 
25.5 
25.0

CUNIkUL 

A 0I

25.5 
0.2 

25.2 
12

2:.2 
0.3 

11

2:3.:3 

U.Z 

23.0 

11

;UNIKUL 

25.3 
0.3 

25.8 
24.7 
22



1ISbULVEU UMY8EN (1IL) 
GUHMUN 8HIN ALUIL ILS1 

FLHRUAKY 9 --ARUH bp 118 
LUNIINUOUS EXPOURE 

IRLAIMEN( 
LEVEL 

RLPLICA1E H

2119 
3/01 
3/02 
3/03 
3/04 
3/05

1.00 b.45

Table 7.1-3

A I 

6.60 b.45 
1.50 1.90 
8.00 8.00

A B

b. 40 M.O 
/.50 
1.85 
7.90 
1.uo 
7.810

6.50 
7.60 

1.90 
7.80 

1.80 

1.15

IRLAI flNt 
LEVUL 1 2

IEI.LILAIl A 8

1.OO 6.4b 

Iuu 6.45 
1,00 b,4b 

1 1

IkEAIfENI 1

6.13 

0.39 
1.00 
b.45 

2

A 0 

1.38 /.45 
0./i 0.8/l 

b.bO b.4 
3 3 

2 

1.42 
0.71 
8.00 

6.45 
6

A 8 A 8 A B

1.54 1.58 
UsbU U~b4 

1.90 1.90 
b.40 b.50 

6 6 

3 

1.56 
0.53 
1.90 
6.40 

12

1.bU /.41 
0. bU .10 
1.uu 1.15 
b.50 b,00 

6 b 

4 

7,45 
0.58 
1.80 
6.00 

12

1,944. IsbU 
Ub2 U.5 

1.90 1.A0 
b,bU b.40 

6 b 

5 

1.55 
0.53 
1.90 
6,40 

12

6RAND (OVERALL) MAINtiM1CS

MEAN 

hAX 

AI:

/.48 

056 .Sb

A B

CONTRUL 

A B

4 

A 8 

6.50 6.00 
7.50 7.45 
1.75 7.15 
1.80 7.75 
1.15 7.1 
1.10 7.75

6.50 
7.35 
1.90 
1.75 

1.bS

6.40 
7.75 
/.85 
1.90 

1.90 
/.HO

6.65 

7.60 
1.80 
7.810 
1.90 
1.8O

6.15 
1.50 
/.83 

7.90 
1.81 
1. bS

MLAN = 
Noot = 

MAIt = 
RIN = 
N =

MEAN 

MAX 

MIN 
N:

UUN I kUL 

A 6I 

1.5 1,48 
U,41 0.b/ 
1.9 1.90 
b.bb b. lb 

b b

CUN IRUL

1.54 
0.56 
1.90 

6.15 
12



VISSULVED UXYSEN (A/l/L) 
IUIMMUN SHINER ACUIL ESTli 

ftYLUARY 21 - MARCH ,1U8 
INIEI.IIIEN1 EXPOSUKE 

IFLtAIBENI 
LEVEL 

KL!LILAIL A b

2/29 

310W 

3103 
3/04 
3/05 

IREAELNI 
LEAEL

Table 7.1-3 (continued)

y 

A"MW IM .4

1.30 

U.00 

8.0'

3 

A

b.H 
1.4') 

U.U3 
V, ou 

8105

IOu 

1s40 

18 

1.103

4 

A 8

bbO 

1.90 
1.90 
1685 
7,/5

1. b 

1.')') 

1.80 
1615

:3 LUNIKUL 

A 11 A 1

/9 lb 
1.4') 

IAb 1. ?b 
1.90

1.i1 
'.4b 
1.9') 

1.1 
.85

6.8 1.41) 

/,O 

/.8(0

12 3 4 CUNIRUL

IEPLICAIE A B

MEAN 

MAX 

MIN 
N = 

IKEAILENI 

flEAN= 

S. D. = 
MlAX= 
MIN= 
N=

1.00 1.0 

1.O0 1.0 

! I 

U, U4 
1.05 
1.UU 

2

KAND (UVEKALL) 51AII511L

MEAN 

MAX 

MIN

I.bi 
0.38 

bb

/IOU 
l, bu /,:30 
/085 

1.90 
/195

b.90 
/sib 

1.1U 

1.90

A 0 

1.68 7.66 
0.3b 0.48 
8.00 8905 
1,20 6.0 

6 b 

2 

1ob/ 
0.4' 

6.0 
12

A B 

1.63 1.56 
0.36 U'.ol 
1,95i 1.90 
7.00 6.60 

6 6 

3 

1.751 
0.42 

b.bO 
I1

A B 

7.58 7.10 
0.43 0.34 
1.90 1,95 
b.B5 L15 

6 6

1.64 
0.38 
1.95 

.I

A B 

1.68 7.59 
0.31 0.40 

1,9 1.90 
7.15 .85 

6 6

1.63 
0.3b 

12

A B 

1.6'3 1.1i 

0.38 0.40 
1.95 7.90 
700 6.90 

6 6 

CUNIKOL 

1. bO 
U.38 

1.93 
6.90 

12

.10 1.05



F ILL: US-UNIUN

UN-IUNIIED AMMUNIA-NIIJUEN (ug/L) 
CUMMUN SHINU ACUIE ilis 

HDIIUA 21- IIAKCH 5, 1988 

CUNT INUUU LXP1LIUKE

LEAL

RIE"LIIA1E A Ii

3b3 402/29 

3104

211 31 

2) *IU

Table 7.1-4

A II 

lb 31 

i'l 34)

CUNIkUL

A 14A B A I1

29 29 
2:3 *i:) 
12 11

211 2u1 
24 21 
I1 14

I RIAIMLNI 
LEVEL

2 2/ 
2b 24 

1 10 

LUNI kUL

REI'LICAIE A A 1A A 11 A 8 A Ii

MEAN 

MAX 
MIN 
N:

*J: 4U

I1dLAIMLENI I

MEAN 

MAX 
MIN 
N:

3/ 
2 

.40 
3: 
2

2b 2'9 1 2 

21 31 

2b 28 
2 2

z 
2 

2 

31 

24 
4

20 24 
1 11 

26 31 
11 11 

3

31 
11 
6

22 22 

2911 2'3 29J 

12 11 
3 3

21 22 
'3 11 

29 29J 

11 14) 

3 3

14 9 

26 21 
1 10 
3 3

CUNIlOL

22 
9 
21 
10 
b

19 
11 
21 

b

22 
8 
29 
11 
6

UIRANI) (UVERALL) SIA11511CS

MEAN 

5, Do* 
MAX: 

N:

23 

40 

1 
30

I -



UN-IUNAiUI AMMUNIA-NIIKUbhN (ug/Li 

LUMMUH blINER ALUIL 11iI 

IUIKUAKY II - MAXLI , JHUH 
INIUKMhI ILNI LXPUSUKL

Table 7.1-4 (continued)

IKLAIMLNI 
LEME

KEPLICAIl A 1 A I1 A B A I A 11

31 30

I KA I LN I 
LVEL

28 31 
29 33 
23 21

30 25 
32 21 
21 13

1 2 3

KE"LICAII A B

31 30

IEAIREMNI I

31 
0 

31 

30

A I 

21 28 
3 b 

29 33 
23 21 
3 3 

21 

33 
21 
b

A B 

28 22 
6 1 

32 21 
21 13 
3 3 

3 

13 

6

26 28 
29 30 
18 16

30 31 
32 31 
15 11

A 1B A B

24 24 
6 8 

29 30 
1 16 
3 3

24 

6 

3u 
lb 

b

26 24 
9 11 

32 31 
15 11 
3 3

9 
32 

11 

6

iiKAND (UVLRALL) SIA11511UL

M1AN 

MAX 
fIN 
N"

1 
32

21"9 
31UZ 
3/U4

MEAN 

MAX 

N:

28 25 
31 28 
12 11 

CUNI ROL 

A D 

24 21 
10 9 
31 28 
12 11 
3 3

MEAN 
5.8. = 

MAX 
"IN 
N:

ION1KUL

23 
9J 

31 

11 
6

UUN I RUL



SILL: US--H

pH 

UUMfUN 5HINLR AUUIL ILSI 
UKUAXY 2'T - MAKLH bt 1188 

UUNIINUUUb LI'UbUKL

Table 7.1-5

IXLAIMIENI 

LL LL 1 2 3 4 

KLFLICAIE aA A UA

*IMZ 
3101 
3104

8,22 8. 0

IPLAIfLNI 

KI-'LI1L A a 

X = .2 8.0 

MIN = 8.2 830 

IRAIflLNI 1 

MAX z U o 
MIN = U 

N: 2 

bANU (UVLRALLI Ah11ilhIlL

MAX 
MIN 
N:

8. 16 a 

2 

A 8 

8,lb HZa 
8.12 8.11/ 

2 2

8.12 8.21 
8.04 8.1 

1.85 7.8U 

3 

A 0 

8. 8,21 

3 3

8.11 8.18 
8.l 8.13 
1.85 /.80 

4 

A 8 

8.13 8.18 

3 3

CUNII UL 

A B A

8.14 8.13 
8.ll 8.11 
I.a5 7.1h 

A a 

H.14 8.1/ 

3Ub ./ 
3 3

8.01 8.12 
8.11 8.08 
1.70 1.15 

CUNT RUL 

A a 

8.ll 8.12 
/. 7U 7,/

UNIUL

.2 
8.12Z 

4

be i 
/.80 

b

8.18 

o 
b

b.1/ 

b

8l.12 
1./O 

6

8.30 
1.10



I ILE: LS-PH

pH 
LUMMUN SHINER A WUI1 ]51 

IBLIUAKY 2' - M'ARCH 5, 1'88 
INIKMINI L.I-'USUKL

ItkAIf'1NI 

LEVLL 1 2 3

EI-L ICA] A B

JIU4 

I FLA IMhN I 

LIVEL

u.21) 8.1

KE'LIAIE A B

MAX 

MIN 
N:

U,28 uzi 
8.21) 8.21 

1 1

A B1 

H. 8,21 
8.11) 8.1)2

A

Table 7.1-5 (continued) 

4 UUNI kUL 

B A HA A A I

8,21U 8.1"2 

8.1 U.11 
Hell do lb)

8.13 8.18t 

8, lb 8.1/ 
H.W I,13

8.11 8.21 

I,.2!3 I, 8i

2 .4 4 

A 8 A B A 8 A B

8.l19 8.22 
U,. lu us,2 

3 3

8.21 8otb 
81)l 7.91) 

3 3

8.16 8,18 

3 3

8.23 8.21 
7,3 

3

8.18 8.12Z 
8.21 8 .1/ 8181 

LUNIKUL 

A 0 

8.21 8.1/ 
7,8/ 7.80 

3 3

IRLA[.NII 1 

MAX " 8.21 
MIN = 8,20 

N: 2 

6RANDI UVLRALL) 51A 151 ! L 

MAX z 8.2i 
MIN =  /.H1 
N = 32

8.22 
8.02 

b

8.21 
7.61 

6

8.18 
1. 9b 

6

CUNIKOL

8.23 

b

8.21 

6



TOTAL KKSIDUAL CHBURINK - AMPUROMTRIC NKTHOD 1uqA) 
COMMON SHINER ACUTE TEST 

FEBKUAK 3 - MARCH 6, 1918 

CONTINUOUS KIPOSURK 

TRKATMKNT 
LEVKL I1A 83 

KKPblCATK A B A B A B

DATEK 
1/13 AN 

PM 

J/01 AM 

PH 

3/02 AM 
PK 

J/03 AM 
PH 

J/04 AM

TRKATMENT 
LK VKI5 

REPLICATK 
PAILY MEANS 

J/Ui 
J/O.l 

J/U4 

MEAN 

N = 

TREATMENT 
DAIL ME HANS 

1/79 = 

V/UL 
3/02 z 

J/0J 

EAR 

MKAI 

MIN 
N:

263 111 133 11 

241 248 3 1 3

235l 32 106 
124 127 

112 105 
123 121 

IJ5 141

I 

A B 

262 210 

231ZJ 

262 23 
16J 64 

263 231 
24 1I

2 

A B 

112 1U4 
LU III 
III iii 

13S 14J 

114 lib 11t 11I 

1J5 143 
91 9 
1 '

101 
112 
115 
IJ9 

lib 
116 
141 

14 
14

244 
4"0 

231I

6z 66 
41 40 

32 34 
51 52 

51 61 
41 48 

55 53 
,4 54 

59 5

Table 7.1-6

A UI 

16 20 

17 I 

li 15 

15 22 
14 20 

11 22

A B 

14 1.3 

10 3 

1 1 
b S 

1 5 
1 6 

11 6 
5 1 

11 10

CUNTKU 

A 8

-1

-2 -L 

1 0 
-2 -1 

4 0 
4 

2 1

546CONTROL

A B 

52 63 
411 43 

63 54 
55 51 

53 55 

lu .J! 
61 62

53 
42 
54 
5b 

66 

J2 
i0

A 0 

24 24 

11 11 

14 lb 
14 11 

6 4 

3J 15

24 
11 

13 

13 
IS

A B 

12 11 

6 !1 
1 6 

3O 1 
li IU 

2 2 

14 13 
6 5

10 
1 
1 

10 

2 

14

A B 

u 2 
-2 -1 
-1 -g 

ml l 
4 2 

4 4 
-2 -1 

"1 I 

CONTROL 

1 
-2 
-0 
3 
I 

I 
2 

-2 
16



ILE: CS-ASP 

Table 7.1-6 (continued) 

1OTA K86IDUA5 CHkOINN - ANPERNKTRIC NKiTU Iuq/I 
CONHON SHINER ACUTK TEST 
VFBKUAK Y " -ACH 5, 1911 
IHTEKKITTENT KIPUSUKg 

TREATHKNT 
LKVKL 1 2 3 4 CONTIOL 

NKPILCATK A B A B A H A A B A B 
DATK 
2/9 ONUST 475 505ibl33 31 191 280 220 239 114 103 -4 -0 

MIDPOINT 417 413 J1 360 211 2615 13 220 31 91 2 2 
VIKA 465 466 J61 J1 263 2bJ 191 211 17 1 3 1 

J/1 ONSET J6 J5 914 244 163 155 8 34 
NIUPUINT J1 Jb 241 22 160 IbU 1 9 12 

A) A 33 216 2!b 1J 136 51u 

J/2 ONSET J5 J5 216 271 182 117 33 1 3 
MIDPOINT J4J J3 213 26? 1 13 i Ill5 bb 

VNAL JJJ J3 2b2 i5 15 Ibi 35 59 U -I 

/NST iT Jb2 362 215 Z15 161 I13 10i z 
MIUOINT 342 J4b 2I 2b 1 1li 174 71 b 

IKAL 339 J41 266 250 112 164 bb b4 

TREATKENT 
LEVEL 1 2 3 4 CUNTUL 

REPLICATE A B A B A B A B A 8 A B 
DAILY HEANS 
1/15 : 47J 484 312 364 219 210 200 223 51 56 0 2 
J/01 346 J 30 35 264 113 161 8 18 0 
J/02 : J44 344 265 264 114 116 32 66 0 -1 
J/UJ J41 so 211 262 11 114 80 13 

MEAN : 41J 484 J35 J2 263 263 17 1858 3 71 0 1 
S.D. : 1 21 16 12 13 121 11 1 14 11 2 2 
MAX 4M1 5Ub bJ1 J75 25J 230 220 235 114 108 3 3 
m45 466 333 33M243 244 I 10 155 5 5 -4 -1 

N: 1 11 12 12 12 12 12 12 11 5 4 

TKEATKNT 1 2 4 CONTROI, 
DAILY MEANS 
1/12 413 363 169 212 51 1 
J/01 : J41 2b 1 3 1 
J/U J44 264 1 6 14 -U 
J/UJ : 34- 266 1 1 01 

ME AN : 4Y8 362 266 132 33 1 
S.D. : 16 14 12 22 lb 2 
MAR : b~b J31 253 235 114 3 
BIN : 466 333 243 166 65 
N : 6 23 24 24 23



HLE: US-IWO

FEUEN I flUUOUHLUKAfMINE 
UUMflUN SHINEK ALUILt lI 

fELKUAKY 2V - MAKH 1 1-18 

LUNIINUUUS EUSUKE 

IKEAIflENI 

LEVLL1 

N UAIE 'A u 

VAIL

U88

i1uz 

J/03 

3/44

fREAnMENI 
LEVEL

Table 7.1-7

4 LUNIkUL 

A M A 8 A 8 A bA E8

4V bl 

U3 0 
Ub 34

5v b/ 
/4 bb

I/ 
817 II

Ii 
86

I2 

1IN4
U 

10O)

u3 

100 
IN0

b3 
l00

14 
24

I 2 3 4

REPLIUAIE A I

IEAN = 

MAX = 
MIN : 
N =

13 
3

A Ii 

4 1 

88 83 

2 4

A 8 

85 80 
10 1 

100 83 
bl 12 
b 4

A 8 A 8

80 8b 

21 1/ 
oo 100 

5z 54 
4 b

CUNTRUL 

A u

bb bO 

24 33 
J4 IU 

24 19 
b 4

IKLAIENI 1

MEAN 
5.U).  

MAX 

MIN 
N:

"3 
3 

VIR 

2

40 

b 
41: 
u3 
b

KAND UVEKRALLJ 51AIISILS (EXLLUUINS UUNIRUL)

MIEAN 
5,.U, 

MIAX 

MIN 
N:

vu 

13 

IN 
11

83: 

IOU 
b9J 
Vt

,UNIKUL

84 

18 
100 
b 
10

b4 

2b 
IU 
ll 
10

u 
0 
u 
0 
1U



H111: S-1U

FEKtENI MUNUCHLUKAI INE 
COMlUN SHINIK ALUIE ISI 

iEUKUARY Z4- ARCHIb, lIM 
INIEKRIIENI EIFUSURL

INEAILNI 
LEVEL 

REPLICA1E 
DAlE 

3101

310 

3103

A iB 

100 
100

2 

A B

'I' 
9' 

9' 
qiB

IREAIRM I 

LEVEL 

REPLICAIE A B

Table 7.1-7 (continued)

A B 

lO 
100

100 
lO

94 95 
96 99 

9b9/ 
91 913

2 3

A B A IU

4 

A B 

100 
100

A B

BEAN = 

MAX 

NA

IOU 

0 
IOU 
IUN 10

IREAIHLNI 1

MEAN 

MAX 
HIN 
N=

IO 

l0 100 

100

9/ 

1 
9' 

4 

2 

913 

100 

95 
8

9W 
3 

100 
9:D 
4

6RANI (VEKALL) SIAIIlIL tEEIJLUDINU GUNIKOL)

REAN 

MAX 

MIN 
N

9/ 
3 

too 

1 
34

5 CONNkOL

A B A B

100 

100 

61 
91

97 
918

100 

9b 

100 411

:3 

A B

LUNIRUL 

A B

9b 

94 

4

9' 

99 

9:3 
4

99J 

IN 

1 

4

9U 

9b 
4 

3 

9' 
2 
0 

94 
8

99 

94 
4

CUN1RUL

9:) 
6 

100 
ul 

4 

9' 

100 
81 
U

4 

98 
2 

100 
95 
8



FILEt CMORT-TABLE Table 7.1-8 

Summary of total residual chlorine, observed mortalities, cumulative percent mortalities, and 
estimated LC-50 (Trimmed Spearman-Karber method) during the intital 24 hrs and after each 24-hr 
period through 96 hrs of continuous exposure of monochioramine to common shiner.  

No. of Observation Time (hours of exposure) 
Treatment Fish at 

Level Start 3 6 8 24 48 72 96 120 w-------t-----------------------------------------------n-
1 20 IRC (ugl) 

Cum. Mort.  
Cum. Z Mort.  

2 20 TRC (ug/L) 
Cue. Mort.  
Cum* ort.  

3 20 TRC (ug/L) 
Cum. Mort.  
Cum. 2 ort.  

4 20 TRC (ughl) 
Cum. fort.  
Cum. 2 ort.  

5 20 TRC (ug/) 
Cum. Nort.  
Cum. 2 Mort.  

Control 20 TRC (ugl) 
Cum. Mort.  
Cum. I Mort.  

Estimated LC-50 in ug/L 
(Trimmed Spearman-Karber method)

231 231 231 244 244 244 244 244 
0 5 12 20 20 20 20 20 
0 25 60 100 100 100 100 100 

108 108 108 110 112 116 116 116 
0 0 0 3 17 20 20 20 
0 0 0 15 85 100o 100 100

53 53 53 47 49 
0 0 0 0 0 
0 0 0 0 0

24 24 24 
0 0 0 
0 0 0

I 11 
0 0 
0 0

20 
0 
0

19 
0 
0

51 52 52 
1 2 2 
5 to 10 

18 19 19 
0 0 0 
0 0 0

11 
0 
0 

0 
0

204 145 84 73 71 71



FILE: CMORT-TABLE 
Table 7.1-9 

Summary of total residual chlorine, observed mortalities, cumulative percent mortalities, and 
estimated LC-50 (Trimmed Spearman-Karber method) during the intital 24 hrs and after each 24-hr 
period through 96 hrs of intermittent exposure of monochloramine to common shiner.  

No. of Observation Time (hours of exposure) 
Treatment Fish at 

Level Start 3 6 8 24 40 72 96 120

1 20 TRC (uglL) 
Cuts Mort, 
Cum. Iort.  

2 20 TRC (uglL) 
Cum. fort, 
Cum. , Mort, 

3 20 TRC (ugl) 
Cum. Mort.  
Cum. % Mort.  

4 19 TRC (ug/L) 
Cum. ,ort, 
Cum, Mort, 

5 20 TRC (ugIL) 
Cuis Mort, 
Cum. % Mort.  

Control 19 TRC (ug/L) 
Cum, Mort, 
Cum. Mort, 

Estimated LC-50 in ug/L 
(Trimmed Spearman-Karber method)

478 478 478 470 478 478 478 478 
14 18 19 19 20 20 20 20 
70 90 95 95 010 100 100 100 

368 368 368 359 354 352 352 352 
0 3 3 3 3 3 5 5 
0 15 15 15 15 15 25 25 

275 275 275 2G5 265 265 265 265 
4 6 6 6 6 6 6 6 
20 30 30 30 30 30 30 30 

212 212 212 191 186 182 182 182 
0 0 0 0 0 0 0 0 
0 0 0 0 0 '0 0 0

97 97 97 90 85 83 83 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0

83 
0 
0

438 308 379 . 371 358 356 345 345



Section 7.2 Rainbow Trout Acute Tests



UrAL L NIlH IMMI 

R4AINUW IRUUI AtUI l 
APRIlL 18 - API~kL 13,9'1188 
!.UNI INUUUSEIF'USUIKE

IREAhENI 
LEVEL 

REPLIAL 

FISH Nut 

I 
3 

4 
b 
b 
I 
8 

It)

A B 

/4 13 

IZ 14 

lb /3 

lb /2 

19 72 

*5 19 
11 12 
1A 1 
/8 11

LEVEL I 

FXEtLIUAIE A B

MEAN 
5,1).  
MAX 
MIN 
N=

lb 14 

2 3 

/ 10 
It) It)

A 

14 1 
14 N9 
12 1/ 

13 13 
13 15 
67 74 

80 bl 

14 1Z 
11 13 

A 8 

13 13 
3 3 

80 /1) 
bi b/ 

I) I0

Table 7.2-1

A I 

13 b9 
75 1 

16 lb 

AS b 

11 12) 

16 18 
V2 19 
69 13 

16 14 
3 4 

b9J b9J 

it) It)

A B 

8t) lb 

18 lb 
19 19 
11 14 
13 u3 
13 1 
*/8 13 
11 13 
18 18 

lb 16 
3 3 

80 83 
/1 ri 
77 i

IIEAMN I I

MlEAN = 

SOD. = 

MIN = 
N =

1:3 
2 
/"9 

II 

21t

'3 

b! 

zu

1:3 
3 

b9 

2u

4 

/b 

3 
83 

11 

20

b GIUN I kUL

UVEIRALL IWiHANi)) SIAIISlIMS:

r1EAN 

MAX 

N.

14 

3 

61 
INt

LUN I RUL

A B 

lb bg 
14 853 
b 1Z 

18 11 
1 5 13 
82 11 
75 74 
68 12 
71 76 
70 13 

A B 

15 14 
4 5 

82 Ub 
b8 b9 
IU IU

A 9 

bgJ b'J 

/0 10 
1,5 I9 

11 14 
11 13 

72 13 
11 16 
75 70 

12 12 

CONIRUL 

A 8 

13 4 
3 4 
/1 19 
bH b9 
It IU

14 

4 
55 

bH 

20

'3 

3 
I' 

2tU



I ILL: RI-LENIH

IUIAL LLNSIH (IMM) 
RAINBUW IRUUI ACUIL I11I 
APRIL 18 - APRIL 23, 1988 
INILRMIIILNI EXPOSURE

Table 7.2-1 (continued)

A 13 A 8

/b 8 
11 12 

73 71 
16 17 
19 du 
lb 13 

1:3 I2 
/3 /8 
I:3 sU

75 1A 
13 73 
81 71 

14 11 
19J 80 

/8 14 

/5 1A

CUNTRUL 

A B A D

77 73 
81 13 
16 77 
18 15 
76 14 
1b /H 
11 14 
19 /: 
U2 /b 
/11 lb

75 18 
81 11 
19 80 
18 / 

83 /1 
M' bb 

lb 9 

/4 8Z 
/b /9

I YEAIIMEN I 

RLPLICAIL

M1AN 

MAX 
MIN"

/4 /: 
3 5 

1/ 84 

to 10

A 13 A 1 A 13

/3 1:3 
3 3 

61 /Z 

10 10

153 15 
2 3 

19 80o 

71 10 
10 10

11 1:3 

3 3 
81 80 

73 71 
10 10

I REAflENI I

MEAN 

MAX 
MIN 
N=

Is 
4 

84 
b I 
zU

/4 
3 

bl 

20

3 

15 
3 
80 

/0 
20

4 

76 
3 
81 
71 
20

5 CUNrRUL

UVERALL (MRAND) SIAIISH11 U:

MEAN 

MAX 
MIN 
N:

16 
3 

84 
bb 
IN

IREAIMENI 
LEVEL 

REPLIIUAIE 
FISH NU, 

I 

2 
3 

4 
b 
b 

9 
It)

A 1 

7I 13 
14 bl 
Ilb 14 

/b 84 

/ 1' 

lb 18 

/1 14

A 8 

12 18 

1A 13 
/0 12 
lb 13 
b/ /53 
lb lb 
/b 12 
/3 /8 

14 N9 
13 lb

A B 

11 15 
3 2 

82 18 

71 73 
10 10

A B 

11 16 
3 5 

83 82 
74 b& 
tO t0

1b 

3 

20

71 
4 
83 

b6 
20



RAINW l IU AUI 1 2 I1SI 
AF'RIL 18 - APR IL Z3t HUH8 

C;UN! [NUUU5 ELPUSUE

IlAIWMENI 
LIVEL 

REFLAIE 
f Ism NU, 

3 

4 
b 
b 
I 

19 
10

Table 7.2-2

I 2 3

A 11

4,40 
3,/IZ 

4.Z1 
4.49 
3.1 

b. 43 

4.45 

4.,0

3:, Z4 
4,44 
s. ls 

3.8b 

3.8U4 

4.23 

4.3b 

3.b5

A 13

4.21 

4,l9b 
4.95J 

3./4 
4,41 
4.33 
3.11 
4.bb 

3.16

I REA 1 MEN I 
LEVEL 

k11PLIt;Ai A B

A 8

3,/b 
4,44 

4.10 
4.03 

4.13 
3,69 
3.,11 
3.95 
4.88

4.55 

4,1 5Z 
4.57 

3.9, 

3.43 

4, bh 

2.82

2 

A B

4.62 
3,60 

3,24 

4.48 

4,05 

3.50 
3.13~i 
3.82 
4.07 
3.3

3 

A B

4 IUN I KUL

A t!

4.44 
3, 4 

3.1/ 
3.23 

2.21 

3.bb 
3.83 
3.11

A Ii

3.51 
3, bl 

4.04 
3.28 

5.09 
3.75 
3.41 

3.2a0 
4.19 
3,62

3,r35 
3.bb 

4.04 

3.6 
4,62 
3.49 

2.61 
3.10 
2.94

4 

A BJ

A y

Z.83 
4.35 
3.2b 

3.86 
3.53 
3.11 
3,49 
3.25 
4.29 
3,44

1.98 
3.13 
3.6/ 

4.16 
3.24 
3,90 

3.bb 
3.25 
3,71 
2.98

5 

A B

l.52 
3.153 

3.95 
4.513 

3.5b 
3.42 
3.15 
3,85 
2,97 
3.6O

CUNIRIUL 

A B

ML114 

MIN 
N=

4.43 
Uob3 

b,43 
3.b/ 
LU

IREA1MENI I

MEAN 

MAX= 
MIN

4.29 

b.43 
3.Z4 

V')

MEAN 

MAX 
MIN 
N11

3.86 

be.43 

120

4,13 
0.58 

3.24 

'IU

4.25 

3, b4 

3.60 
11)

3.86 

0.46 
4,62 
3.24 
10

3.18 
0.55 

3.203 
10

4.1/ 
U.4Z 
4.95 4,11 
3./1 
Iu 

2 

4.21 

0.45 

3. b3 
"2U

3.60) 

2.13 
0

3.94 
0.64 

4.82 
2.82 

4,92 

0.55 4.82 

2,1)

3,41 
0.41 
4.16 
2.38U 

10

3.42 

4.58 

2.52

3.63 
Q, bz 

4.44 
2.2/ 
10 

4 

3.10 

21)

3.53 

4.62L 

2.61 00 

2b 

3,bb 

Z,bl 
0.

tUR I FUL

3.49 
U, 49 

4.5b8 

25 
,bl

Mb IL RI-WEIM H

UVR ALL (bR ANU) 51AISIIRS5:



I ILl: KI-WhItbHI

WEI WEIHI Ii) 

KA1NIIUW IkIUUI AUUIL I EI 
APRIL 18- APRIL 13, 18 
INIERMI ENI EXPUSURE

IMAIMENI 

LEVEL 

RLPLIILA1E 
f IH NU.  

t 
3 
4 
S 

6 

/ 
U 

9 
IU)

1 2 

A 8 A 8

3.90 
3,1u 

3./0 

3.91 

3.4b 
3.21 
4,Z5 
3.!5 

4.8U

4.37 
3, /b 

3.84 
4.11 
6,02 

3,41 
4.H4 4, in 
4.00 

4.26 

4,30

3.75 
3.91 
3.81 
4,3b 

3.bo 
3.60 
3.53 

3,b4

Table 7.2-2 (continued)

3 

A B

4.33 
3.b/ 
3.95 
3,19 

3.80 
4. Ut 

3.51 
4,45 
4.14 

3,/4

4.12 
3.83 

4.48 

4.31 

3.46 
3.15 
3.43 
3.1

4 

A 8

5,23 
3,04 
4.04 

3.31 

320 
30010 3.09 
4.18 
4.1

4.33 
3.38 
4.26 
3.84 
3.25 
3,14 

3.65 
3.41

3.19' 
3.26 
2.91 

4.06 
4.03 

3.91 
3.71 
3.28 
4,10 
3.65

4.20 
4.53 
4.24 
3.81 
3.53 
3.18 

3.09 
4.15 
4.23 

3.b4

IREAIIiLNI 
LEVEL 1 3 

RE"LI1AILE A 8 A 8 A 8

ME1AN : 

MA= 

MIN

3.8ib 
(1,4b 

4.188 

3.Z1 

It)

4.30 

3.4I1 
It)

IREAIIMENI I

MEAN 

MAX 
MIN 

N:

4.08 

6.02 
3.21 
20

3.68 
U, 43 
4.36 
4Z, AU 

U2 
3.82 

4.45 

21)

396b 
U, Z1 

3.CO 

It)
3,43 

3 

3,11 
0.51 

2.80 
20

4 5 UUNIRUL 

A 8 A 8 A 6

3, bi 

U,/4 

I v

3v/8 

4.33 
3.25 

4 

3.73 
0,37 

4.33 
2.91 
20

039  

4.1U 
2.9/ 
It)

3.86 

0.49 
4, 3 

10 

3,69 
0.41 
4,53 
3,09 
20

3.52 
(/,Z3 

3.88 

3.24 
1U

3.90 
U. bb 

5,.13 

3.25 

10

3,bZ 
Us bb 

4.45 

10

CUNI RUL

3.76 
0.61 
5.13 
2./1 

20

UVERALL WRANOJ tIAIlISJ1IS:

MEAN 

MAX 
MIN 
N:

3.81 

b.02 
2./0U

S) 

A B

UUNTIRUL 

A 8

3.24 

3,24 
3.61 
3.88 
3.32 
3.52 
3.51 

3.1"2

3.59 
4.40 
4.22 

3.91 
5. 13 

3,.5 3, bb 

3.25 
3.44 

3.8b

3.99 

4.45 

3J8 

3.13 
2.11 
2.13 
3.4b 
4,3 

4.0*



Table 7.2-3IEMPLRA IURL (IELCIUS) 
RAINYOW IROUT A UfE VI 
APRIL 18 - APRIL 23, 1988 
UINI INIUUSJ EXUpoSuRE

IREAIMENI 

LEVEL 

REPLICAIE 
DAIE: 
4/18 

4/19

A Ii 

11.9 12.0 
12,0 12.0

4/20 

4/21 

4/22 

4/23 

TREATMENI 
LEVEL 

REPLI AIE A B

MEAN 
S. U.= 

MAX 

N:

12.0 12.  

0.1 0.0 
12.0 12.0 
11.9 12.0 

2 2

IREA I MEN I I

MEAN 

MAX 
MIN 
N:

12.1) 
0.1 
12.0 
11.9 

4

UVERALL (iRAND) SIAIlSIICi:

MEAN 
S. I). = 

MAX 

N=

11.3 
0.4 
13.1.  
1u,9 
102

A 8 A 13A 8 

12.0 12.0 
12.0 12.0 
IZ. 12.2 
11.3 11.9 
11.8 

12.5

A 11

CONI KUL 

A 1

12,0 
1210 
12.0 
1193 
11.5 
12.5 
12.0 
11,8 
11.9 

11.0

11.9 
11.9 
11.9 
11.8 
11.5 

12.5 
11.8 
12.2 
12.0 

11.0

1109 
12.0 
12.2 

11.9 

12.b 
12.0 
11,8 
12.0 
11.5 
11.0

l2.u 
12.0 
12.0 
11.8 
11.5 

12.5 
12.0 
12.3 
12.2 

11.5 
11.0

12.0 
12.0 
12.0 

11,8 
1.9 
12.5 
11.9 

, 1.8 
12.0 
11.5 

11.1

11.9 
11.9 
12.0 
11.4 
11./ 
12.5 

12.0 
11.8 

12.0 
11.5 
11.0

12.2 
12.4 
12.5 
12.0 
11.5 

13.1 
12.0 

12.3 
12.0 

I1./ 
11.5

12.0 
12.1 
11.9 
12.0 
11.5 
12.9 
12.0 
12.5 
12.0 
I1.1 
10.9

A 8 A B A 8

12.1) 
0.1 

12.2 

1169 

4

LUNTRUL 

A 0

11.8 

0.4 
12.  
11.0 

11

A e 

11I.9: 11.8 

0.3 0.4 
12.5 12.5 

11.1 11.0 

11 11

11.9J 
0.4 

12.5 
11.0 
11

11.1 
U,4 

11.3 

b 

12.0 

12.5 
11.3 
10

11.8 
0.4 

12.5 
11.0 

11 

11.8 

0.4 

12.5 

22

0.5 
13.1 
11.5) 

11

12.0 

o.b 
12.9 

11

11.9 
0.4 

12.6 

11.0A 
11 

11.9 
0.4 

12.6 

11.0 

2

UNIPIUL

11.8 
0,4 

12.5 
11.0 
22

12.U 
u.5 

13.1 
1u.9 
22



Table 7.2-3 (continued)
IEMPLRAIUREU (ULUIUS) 

RAINIUW INUUI ALUIL I81 
APKIL 18 - APRIL 23, 118 
INIERfIILNI IXPUSURE

IRLAIMN[ 
LEVEL 

RLPLICA1IL 
DAIE: 
4/18 

4/19

4/1Z 

4/22

A

11.9 
12.0 
11.9 
11.  
11.5 
13. u

12.0 
12.0 
12.0 

11.1 

12.1 
12.1 

12.4

4/3 

IMIAIMIENI 
LEVEL 

REPLI I Ik

MEAN 

MAX 

MIN 
N:

12.0 
0.5 

13.0 
11.5 

6

12.1 
0.3 

12.;t 

11,1 

8

ISRAIMINI I

MIEAN 

MAI 

MIN 
N:

12.1 
0.4 

13.0 
11.5 
14

UVIRALL IMRANI) SIAI 11 IUS:

MEAN 
S. ii.  

MAX 

MIN 

N:

12.0 

0.4 

13.3 

11.3 
124

A I3 A B A B A B)

CONIROL 

A 13

12.0 
12.0 

1&.0 
11.9 

11.9] 
13.1 

12.0 

11.1 

11.  
11.3

11.9 
lil.I 

11.5 

12./ 

12.1 

12.1 
12.0 

1I1.3 
11.8J

11.7 
11.9 
12.0 
1145 

12.8 
12.2 
12.0 
12.0 
12.0 
11.3

12.2 
12.3 
11.5 
11.9 
11.5 
13.2 
12.0 
11.2 

12.3 
11.8l

12.0 
12.0 
11.19 
11.19 

11,/ 

12.6 
12.2 

11L.4 
11 .9 
12.4 
11.4

12.0 

12.0 

11.8 
tll' 

11.1 

13.2 
IZ.Z 

11.1 

11.93 

11.6

12,0 
12.0 
12,0 

11.1 12.9 

IM.  

12.4 
1 ..9 
12.5

12.0 
12.0 

12.0 

11.1 

13.3 
1IZ. u 

1118 

11.8 
11.9 
11.6

12.0 
12.1 
12.0 
11.9 
ill~b 

I&.I 

IZ.4 

12.0 IZ.U 12.5 
12.0

11.9 
12.0 
11.9 

11.5 
1s.I 
12.0 
12.1 
1200 
12.0 
11.b

A 13 A I

12.1I 
U,4 
12.1 
11.5 

11

4 

A Ii 

12.0 12.0 

0.3 0.4 

12.6 13.2 
11.4 II.b 
11 11

lUN I RUL 

A 13

12.1 
0.5 

13.2 
11.5 

1

A 15 

12.0 12.0 
0,3 0.5 

12.5 13.3 

11 11

12.0 
0.4 
13.1 

11.3 
11 

12.0 
U.4 
13.1 
11.3 
22

11.9 
0.4 

12.8 
11.3 
11 

3 

12.0 

0.4 
13,2 
11.3 
22

12.1 

0.3 
12.1 
11.5 

11

12.0 
0.3 
12.1 

11

4 

12.0 
0.4 

13.2 
11.4 
22

CONTROL

12.0 
0.4 

13.3 
11.5 
22

12.0 
0.3 
12.1 
11.5 
2z



fIL: 1:l-IU

VISSULVEU OXYEN IMtIL) 
RAINHW IUUI AUI J IESI 
APRIL 18 - APRIL 23, IM'I8 

UUN UUU LAPUSUL

LI VEL.  

VRAI: 

gAlE: 

4/18 
4111 

4tZU 

4121 
4/ZZ 

4123

A 

10.2 10.2

IRLAIMENI 

LEVEL 

REPLICA1E A B

MEAN 

MAX 
MIN 
N=

IU.2 1u.z 

10.2 10.2 
10.2 10.2 

1 1

A 

l0.Z 

A 1 

10.2 10.0 

U.z U.U 
10.6 lo.U 

lO.Z lulu 
3 2

Table 7.2-4

A If

10.4 

10.0 
10.15 
10.0 
10.0 
10.8

A

10.3 
10.1 

10.4 
10.3 

10.8

10.2 
10.1 

10.1 

10.0 

10.8

A B 

10.3 10.4 
0.3 0.2 

10.8 10.8 
10.0 10.1 

6 5

4 

A B 

10.2 10.2 
0.3 0.3 

10.8 10.8 
10.0 l.0 
6 6

1REAIMLNI I

MEAN 

s. of 
MAX 
MIN 
N-

1U.2 

0.0 

10.

UVELALL (SRANVJ SIAI1I1us :

MEAN 
S,.U.

MAX 

MIN 
N-

10.2 
0.3 

11.0 
9J.8

A Ii

UUNI RUL 

A v

10.2 
IU.0 

10.0 

30.0 

10.8

Iu.0 
10.1 

IU.Z 

10.1 
10.8

10.0 

10.0 

10.1 

10.8

10.0 

10.4 

10.1 
10.U 
10.6

10.2 IU.Z 
IM, 10.2 

10.1 
11.0

CON]IRUL 

A !0A B 

10.2 1U.2 
0.3 0.3 

10.8 1u.u 
10.0 10.0 

6 6

10.2 
0.3 

9.8 
b

10.3 
0.41 

11.0 

6

U.2 
10.6 
10.5

10.3 

0.3 

12

4 

10.2 0O.3 

10.8 
10.0 

12

10.2 
0,3 

10.8 
10.0 

12

10.2 

0.3 
l1 

Iz

b UUM I RUL



)IBSULVI) UIYUEN MUML/ 
RAINuUW IkUUI AUUIE lt 
AP'RIL 18 - APIRIL 3 1 88 
INIIERMIII INt LWU UKE

IXEAINI:Ni 
LEVEL 

RIl.L ICALE 
DAIk:: 

4118 
4/ N 

4/Zi 

4/Z2 

4/Z3

A 8 

10.2 10.9 

10.b 10.6 
10.3

2 

A 8

10.0 

1.4 
10.0 
10.1 
10.8

Table 7.2-4 (continued)

3 

A B

10.2 
10.2 
lU.b 

10.0 

IU,2 
10.8

10.2 
10.2 
10.5 
10.0 
10ol 
1PLO

4 

A 13

10.0 

10.4 
96.8 

10.2 
10.4

10.2 
10.1 

10.3 

9.8 

10.8

CONTROL 

A B A B

10.2 

10.4 

10.0 

10.4

10.0 

10.2 
10.4 
10.1 
10.3 
10.l

10.2 
IU.2 

10.0 10.1 

10.1 
10.4

10.0 

10.4 
10.0 
10.0 

10.6

IREAIENI 

LEVEL 

IEPLICAtE A

IIEAN 

flAX 
MIN 

N:

IU.3 10.3 
0.2 0.2 

10.A 11.b 
10.2 10.1 

3 4

IREAIMENI 1

MEAN= 
S.D.  

MlAX= 
M'IN : 

N:

10.3 
0.Z 

10.1 

I

UVERALL MIRAND) SIAIIS1ICi:

h.AN 

MAX= 
MIN 

N:

10.3 
0.2 

9J.8 
1

10.4 
10.1 
10.3 
10.1 
10.2 
10.4

2 

A 13

3 

A

10.3 
0.3 

b

4 

A 8 

U.3 U.2 
10.8 10.4 

9.8 
b b

I0.2 
0.3 

10. ) 
9J.8 

6

10.2 
0.3 

10.0 

b 

2 

I.3 
0.3 

10.8 
10.0 

12

A B 

IM,3 IU.  
0.3 0.1 

I0.'J 10.4 IU.0 10.0 

b b

LUNIRUL 

A I0 

lull Iu,3 

U.3 U.1 
I1.b I1.4 
u.u 10.1 

b b

10.3 
0.3 

10.8 
10.0 

b 

3 

10,3 
0.3 

9.8 

12

5 CONIRUL

10.2 
0.2 

10.8 
9.8 

12

I0.2 

10.9 
10.0 
12

10.2 
U.z 
IO.b 

10.0 
12



UN-IONILUD AMIMONIA-NITRO3EN tua/L) 
RAINBOW )RtOl ACUIIE 1E8" 
APRIL 18 - APRIL 23, 198 
UUN1INUOUS LXPUSURE

Table 7.2-5

IREAIMENI 
LUVLL

kLPLILAIE A 
DAIE: 
4/18 '3 10

A i 

b It)

4/20 

4/22

3 CUNTRUL 

A B A S A B A B

4 t 

1 10 

8 10

4 3 

9 9 

'3 9

4 3 4 53

8 8 9 9

8 8

RAIMNr 
LEVEL

8 8 

CONTRUL

PEPLICAIl A A i A B A A B A B

MEAN = 
boos, = 

MAX = 
MIN = 

N: 

IPEA IMLNI 

MEAN = 
S;.D,.  

MAX = 
MIN = 
N =

9 10 

9 It) 
S10 
1 01

I0 

t) 
9 
2

1 lO 

8 10 

z 1

8 
2 
It) 
I, 
3

6 8 
2 3 

8 10 
4 5 

3 3

/ 1 
3 3 
9 '3 
4 3 
*4 3

b b 
2 2 
8. 8 
4 3

3 

3 
It) 
4 
b,

1 1 
2 2 

4 ,5 
3' 34

UUN I RUL

UVERALL ISRAND) IAIISTIS:

MEAN 

MAX 
MIN 
N-

1 
2 
It) 
3 
'"3



Table 7.2-5 (continued)UN-IUNIIED AMMUNIA-NITRUBE (uo/L) 

RAINHUW T;UUI ACUIiL IMf 
APRIL 18 - APRIL 23, 1988 
INIEM IN1 EXPUSURI

IMAIMMN 

RIPLIUAII 
DARE: 
4118 

4120 

4/ZZ

A I8 

11 12 

'9 9

TREAIMENI 
LEVEL 

REP'LICATE A B 

MEAN 10 10 
S.D.- : 2 

MAX II 12 
MIN = 9 u 
N= 2 3 

TREATMENT I 

MEAM " 10 
$,0. : 1 

MAX 12 
MIN 8 
N: 

UVERALL (bRAND) S1AI1I1CS: 

MEAN = 10 
S.l. = I 
MAX = 12 
MIN = 8 

N :b

A 8 

11 11 

9 9 

9 8 

A 8 

1)) 9 
1 1 

9 8 
:2 3 

9 

1 

6

A B 

11 11 

10 8 

10 8 

A 8 

1 2 
11 11 
10 8 

3 3 

10 

I 

B 
6

4 

A 8 

11 11 

9j , 

9 9 

A 8 

10 
1 1 
11 11 
9 9 
3 3 

10 
1 
il 
9 
6

A B 

11 I 

93 9 

A 8 

10 10 
1 1 
II I 

9 9 

3 3 

5 

10 

11 
9 
6

CUNIRUJL 

A 8 

10 11 

9 8 

9 8 

lUN I RUL 

A 

9 

10 

9 

3 

CONTROL 

9 
1 

8 
6

I. LE" R -UNJUN



oH 
PAINUW4 IUT ACUrE TEST 

APRIL 18 - API-L 23, 1988 
CAJN1 INUUUS EXUSURE 

IREATMENI 
LEVEL 

Rk-LI1UAIE A B 
DAlE: 

4/19 8. 11 8.11 

4/20 

4/22 

I !kEATI'9ENI' 

LEVELI 

kRE'LICAIE A B 

MAX 8.16 8.11/ 
MIN 80.16 .11 

N -1 1 

TREAIMENT I 

MAX = 8.11 
IN = 8.16 
N

GRAND (OVERALL) STAI1STICS 

MAX = 8.18 
MIN = 1.69 

N = zi

Table 7.2-6

A B 

7.4 11.18 

8.13 

2 

A B 

8.13 8.18 
1.94 8.18 

2 1 

2 

8.18 
194 

3

3 

A B 

7.72 7.86 

8.06 8.11 

8.10 B.18 

3 

A B 

8.113 8.18 

1.72 7.86 
3 3 

3 

8.18 
1,12 

6

4 

A Ii 

7.7 1.60 

8.13 8.15 

8.11 8.14 

4 

A B 

8.13 8.15 
7, 1 7.68 

3 3 

4 

8.1 
b.

A B 

7.79 7.72 

8.08 8.01 

8.07 8.07 

5 

A B 

8.08 8.09 
7.7'3 7.72 

3 3 

1.12 
b

CONTRUL 

A 

7.79 1.91 

8.15 8.15 

8.10 8.10 

CUNfRUL 

A B 

1.15 8.15 
7.19 7.Vl 

3 3 

GU'IkUL 

b.15 1.19 
b



pH 

RAINBOW lIOUI ACUIJ l1MT Table 7.2-6 (continued)
APRIL 18 - APRIL 23, 1988 
INIMRMI11EN1 IPUSURE 

IREArMMEN 
LVL 1 2 3 4 5 CONIRUL 

RIPLICAIL A 8 A B A B A B A B A B 
DAIE: 
4118 8.23 8. b 8.20 8.21 8.22 8.21 8.21 8.22 8.2 U 8.22 8,19 8.20 

4120 8.18 8.16 8.1b 8.12 8.18 8.10 8.13 8.l 8.18 8.11 8./1 8.I5 

4/Z? 8 91b 8.14 80.O 8.11 8.16 8.1o 8.12 8.14 8,lb 8.14 8.13 8.13 

rREAIMENI 
LVEL 12 3 4 INIRUL 

RELICAI A B A B A B A 8 A B A B 

MAX = 0.23 8.25 8.10 8.21 8.21 8.21 8.21 8.2 8.21 8.21 8.19 8.20 
MIN = 8.1b 8.14 .12 8.11 8.16 .10 8.12 8.14 8,1, .14 8.13 8.13 

N= 3 3 3 3 3 3 3 3 3 3 3 3 

IAIMINI 1 2 3 4 5 CUNIWUL 

MAX = 8.2b 8.21 8.22 8.22 8.22 8,20 
MIN = 8.14 8.11 8.10 8,12 8.14 8.13 
N: 6 6 6 6 6 6 

URANI 0VIRALL) STATISIILS 

MAX = 8.25 
MIN = 8.10 
N = 36



IMIAL RESIDUAL LHLORINE - AM'EIOMLIRIC MEIHU (uo/L) 

RAINBOW UUf ACUTE TESJT 
APRIL 18 - APRIL 23, 1989 

CIUNI INUMS EXPOSURE

Table 7.2-7

1 REAIlMENI 
LEVEL 

REPLICAIE 
DATE:

1 2 4CONIROL 

A !B A B A B A B A u

4/18 AM 4/8 483 
PM bOO 418 

48U 49 

4119 AM 
Pm

4120 Al 
PM 

41ZI An 
PM 

4/22 An 

IREAI MENT 
LEVEL

REPLICAIE A B

MEAN : 

MAX 
MIN: 
N:

48h 471 
13 7 

500 483 
478 469 

3 3

22 239 
223 230 
220 225 

218 230 
220 228 
218 22b

216 
222 
220

A B 

221 230 
4 b 

228 239 
216 226 
9 6

113 114 
113 111 
112 113 

108 115 
113 116 
1IN 118 

109 101 
1,0 113 
109 112 

112 112 

104 110 
I4 112 

104 IUZ 

103 103

A B

109 !11 

119J 118 

103 102 
14 14

IREA I MENI 1

MEAN 
S.D.  

MAX 
MIN: 

N:

DAILY MEANS 

fIRLAIMENI 
APR 18 

APR 19 
APR 20 
APR 21 
APR V1

481 
10 
so 
4l9 
b 

481

224 
b 

239# 
z16 
lb

27 ZA 228 
223 
219J

110# 

:3 

119 

I10 
28% 

3t;.

5b 54 
47 51 
47 50 

46 46 
49 50 
49 51 

41 50 
48 50 
4b 48 

bo bi 
43 bU 
43 41 

4b 49 
45 48 

4 

A H

41 
3 
56 
43 
14 

4 

48 
3 

56 
43 

28 

4 
b1 
48 

4U 
49 

4/

50 
2 

54 
46 
14

26 
24 
23 

22 
23 
24 

20 
24 
23 

2b 
z 
1II

24 
24 
24 

21 
23 
72 

22 
24 
23 

21 
21 

21 

20 

21

A II

23 
3 

28 
19 
14

22 
I 

24 
20 
14

5 CUJNIROL

23 

2 
Z 

28 

19 
28 

73 
24 
22L 

23 

20.,

CNI KUL
-1 
-0 
0 
-1 
-2

-4 
-1 

2 
-2 

-1 
3 

-1 

2 
-2 

-2 

-1 
-3

-1 
-1 

0 

0 

-1 

-2 

-2 

-2 

-1

CUNIROL 

A B

-1 

-2 
14

-1 
2 
3 

-4 

13 

-1 

2 
3 

-4 

I1



Table 7.2-7 (continued)
IDIAL RESIUAL CHLORINE - AMPEROMEIRIC METHOD (uolL) 
RAINBOW IRUU A;UI[E EST1 
APRIL IU - APRIL 23, 1988 
INIERMII IF.N ExPUbURE

IRLAIMENI 
LEVEL 

DAIE 
4/18 

4/19 

4/2U 

4/21

A 0 

8113 902 
882 900 

844 

891) 891 

892 893 
900 881 

819 819 
88/ 892 
898 898 

900 
915 
924

TREATMENI 
LEVEL 

REPLICA1E A B

MEAN 
S.ID.= 

MAX 
MIN 
N=

884 
1/ 

900 
844 

9

899 
1 

924 
88/I 
11

I REAIMENI I

MEAN 
S. I.  

MAX 

MIN

DAILY MEANS:

IREATMENI 

4/18 
4119 

4/20 
4/21

U92 
16 

924 

844 

2u 

882 

892 
890 

913

A 9 

Iiz 1Al 

/b/ Wb 
1/0 /b5 

8U2 803 
199 /uz 
181 /b8 

7b1 A/U 
169 151 

182 I1 
l1/ 111 
783 760 

L 

A B 

179 1698 
lz 13 

802 803 
12 1Z 

12 

/1/4 
13 

803 

15? 
24

2 

790 
765 
774

3 4 

A B A B

bll 6W1 
611 b69 

bb0 bbl 

b82 68M 
bb9 b6/ 
b/O 680 

bb 17 
bl? 

6/3 6;4 
661 664 
658 658 

3 

A B 

669 672 
1 8 

682 685 
658 b5 
12 11 

3 

b/U 

68b 

.23

569 bb4 
541 bbb 
b4H b31 

5i4 55 

b55 555 
548 541 

510 bb/ 

553 553 
b45 545 

568 559 

544 551 

541 541 

4 

A B

555 

12 
514 
b41 

12 

4 

554 

514 
,53/ 

24 

4 
553 
558 
555 

550

3 
6b/ 
677 
613 
665

553 
10 

568 
531 

12

A B 

410 466 
434 4D5 
414 412 

412 46b 
434 442 
423 424 

412 459 
431 422 
409 418 

419 458 
430 435 
424 433

S 5 

A B 

441 438 

25 19 
479 466 
409 412 

12 12 

b ONIRUL 

439 

Z2 
419 
409 
Y4

5 
431 
443 
435 
443

CUNTROL

-0 
-o 
-t 
-2

CON[RUL 

A B 

-1 1 
1 -1 

-2 -I 

-4 I 

-4 -U 
-o -I 

1 1 

-2 -2 
-2 -2 

-2 -.1

CONTROL 

A B 

-1 -1 
2 1 
2 1 

-4 -z 
1z lz

-I 

-4 

24



FILE: RI-DPD

PERCENT MONOCHLORAMINE - DI-I) METHOD 

RAINBOW TRUUr ACUTL TESI 
APRIL 18 - APRIL Z3, 1911 

UNI INUlIIUs EXPOSURE

IREAIMENI 
LEVEL 

RkPLICAIE 
DAIE: 

4/18 

4119

A B
.4

91

'II

41ZO 99 

4/1 

4/Z2 

IREAIMENI 
LEVEL 

KIPLICAIE A 6

Table 7.2-8 

A B

1oo 

91

100

.4 

A B

100

10 

A B!

MEAN S.M I= 

MAX 

NIH

' 
91 
2

IREAIMENI 1

MEAN 
S.D.  
MAX 
MIN

9, 

99 
97 
3

91 lOU 91 91 

91 100 913 100 
91l 100 913 91 
1 1 1 3

99 

100 
913

98 
4 

100

OVERALL ( RANDI S1A[ISIIS:

MEAN = 
S,.  

MAX = 
M'IN = 
N-z

90 
3 

100 

10

IO 99 

93 
2



FILL: R-PPD

PMUCENI MUINUIHLORAMINE - DPD MEIHOD 
RAINHUW IRUUI ALUIL I1SF 
APRIL 18 - APRIL .3, 9I'8 
INER1MIIIE EXPUSURE

IHIAIMENI 

PLIAI 

DATE: 

4/19 

41ZU 4119 

4/ZI 

LREAIMENI 
LUVL

A IB A B

91

Table 7.2-8 (continued) 

A B 

98 

100

100

lug

REPLICAIE A B

3 

A B A B

MEAN 
S. I).  

MAX 
MIN 
N=

98 98 

98 99 
98 97 
l 3

IIAIMINI I

MEAN 

MAX 
MIN= 
N-"

98 

9J1 
4

UVRALL (RAND) SIAIS:

MEAN= 

SI DLV= 
MAX= 

MIN=

98 

1I1

99 

10 

98 

20 0

100 
0 

100 
100 

'9 

10 oo 

98 
4

I



FILE: MORT-TABL Table 7.2-9 

Sumary of total residual chlorine, observed mortalities, cumulative percent mortalities, and 
estimated LC-50 (Trimmed Spearman-Karber method) during the intital 24 hrs and after each 24-hr 
period through 96 hrs of continuous exposure of monochloramine to rainbov trout.  

No, of Observation Time (hours of exposure) 
Treatment Fish at 

Level Start 3 6 8 24 48 72 96 120 
---- ft m obmww .ftwlw " w w l- w - elm--

1 20 TRC (ugL) 
Cue. Mort.  
Cum. Z Mort.  

2 20 TRC (uq(L) 
Cum. Mort.  
Cum. Mort.  

3 20 TRC (ugL) 
Cum. Mort, 
Cum. Z Mort.  

4 20 TRC (u/) 
Cue. Mort.  
Cum. Z Mort.  

5 20 TRC (ugIL) 
Cum. Mort.  
Cum. Z Mort.  

Control 20 TRC (ug/L) 
Cum. Mort.  
Cum. Mort.

481 481 481 481 481 481 491 481 
0 0 I 20 20 20 20 20 
0 0 5 100 100 10 100 100 

228 228 228 225 225 225 225 225 
0 0 0 0 17 20 20 20 
0 0 0 0 85 100 100 100 

113 113 113 114 112 112 110 110 
0 0 0 0 0 0 9 10 
0 0 0 0 0 0 45 50

51 
0 
0 

24 
0 
0

51 49 49 49 48 48 
0 0 0 0 0 0 
0 0 0 0 0 0

24 23 23 23 
0 0 0 0 
0 0 0 0

-1 -1 -1 
0 0 0 
0 0 0

23 23 
0 0 
0 0

0 -1 -1 
0 0 0 
0 0 0

51 
0 
0 

24 
0 
0 

0 
0

Estimated LC-50 in up/L 
(Tripmed Spearman-Karber method) 329 177 159 111 107



FILE: RMORT-TABL Table 7.2-10 

Summary of total residual chlorine, observed mortalities, cumulative percent mortalities, and 
estimated LC-SO (Trim4ed Spearman-Karber method) during the intital 24 hrs and after each 24-hr 
period through 96 hrs of intermittent exposure of monochloramlne to rainbov trout.  

No. of Observation Time (hours of exposure) 
Treatment Fish at 

Level Start 3 6 8 24 48 72 96 120

1 20 TRC (uqiL) 
Cum. Mort, 
Cum. XMort.  

2 20 TRC (ug/L) 
Cum* Mort.  
Cum. IMort.  

3 20 TRC (uqlL) 
Cum. Mort.  
Cum. I Mort.  

4 20 TRC (ug/L) 
Cum. Mort.  
Cum. I Mort.  

5 20 IRC (uk) 
Cum. Mort.  
Cum. Mort.  

Control 20 TRC (ug/L) 
Cut. Mort.  
Cum. X Mort.  

Estimated LC-50 in ug/L 
(Trimmed Spearman-Karber method)

885 885 BB5 BB B89 892 892 892 
6 6 6 6 11 19 20 20 

30 30 30 30 55 95 100 100 

765 765 765 778 774 774 774 774 
0 0 0 0 2 5 9 10 
0 0 0 0 10 25 45 50 

667 667 667 672 673 670 670 670 
0 0 0 0 0 0 3 4 
0 0 0 0 0 0 15 20 

553 553 553 555 555 554 554 554 
0 0 0 0 0 0 0 1 
0 0 0 0 0 0 0 5 

437 437 437 440 438 439 439 439 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0

-I 
0 
0

-I 
0 
0

-I 
0 
0

875 808 760 740



Table 7.2-11

Probit Analysis 
Rainbov Trout Acute Test 
Intermittent Exposure - 96 hr 

lO~x (x) y 
TRC log TRC % Mort Probit 
892 2.9504 10 
714 2.8881 45 4.8743 
670 2.8261 15 3.9636 
554 2.7435 0 
439 2.6425 0 
0 0

y=14.53x-37.11 y=20.20x-53.19 
Expected Corrected Corrected Expected

X Mort 
78 
45 
15 
1 

0*01

Regression Output:
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom

y 
Probit 
5.17699 
4.8743 
3.9636 
2.7637 
1.2953

X Mort 
93.5 
45 
15 
0.3

y 
Probit 
6.5548 
4.8743 
3.9636 
2.2500

X Nor t 
92 
56 
13 
0.3

Second Regression 
Regression Output:

-37. 1065 Constant 
Std Err of Y Est 
R Squared 

2 No. of Observations 
Degrees of Freedom

-53.1906 
0.233510 
0.988734 

4 
2

X Coefficient(s) 14.53256 
Std Err of Coef.

X Coefficient(s) 20.19557 
Std Err of Coef. 1.524304

Chi-Square=  1.11 
tabled chi-square=5.991 df=4-2=2 

Expected x=(y+53.19)/20,20

(x) 
log TRC 
2.9306 
2.8814 
2.8321 
2.7662

X Mort 
84 
50 
16 
1

y 
Probit 
5.9945 
5.0000 
4.0055 
2.6737

LCSO= 161 
LCI= 584 

LCSO confidence limits 
upper= 816 
lover= 709 
slope= 20.20 
# f # 1*# # #

S= 1,12 
fEOSO= 1,07

* 

I 

I 

I 

I 

I 

I 

I

Probit 
6.3937 
5.1492 
3.18836 
2.2162

y g

0.0031 
0.0491 
0.0035 
0.0000 

0.0557

lO^x 
TRC (ED) 

852 
761 
679 
584

* 

I 

I 

I 

I 

I 

* 

I



Table 7.2-12

Probit Analysis 
Rainbow Trout Acute Test 
Intermittent Exposure - 120 hr 

lOAx (x) y 
TRC log TRC Z Mort Probit 
892 2.9504 100 
774 2.8887 50 5.0000 
670 2.8261 20 4.1584 
554 2.7435 5 3.3551 
439 2.6425 0

Regression Output:
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom

-27.5297 
0.107310 
0.991489 

3 
1

y=l1.24x-27.53 y=13.04x-32.39 
Expected Corrected Corrected Expected

% Mort 
74 
48 
23 
5 

0.24

y 
Probit 
5.6432 
4.9503 
4.2457 
3.3174 
2.1813

X Mort 
92.6 
50 
20 
5 

0.3

y 
Probit 
6.4758 
5.0000 
4.1584 
3.3551 
2.2500

Second Regression 
Regression Output: 

Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom

y g 
% Mort Probit 

86 6.0747 0.0362 
61 5.2714 0.0509 
29 4.4544 0.0393 
5 3.3781 0.0000 

0.16 2.0608 0.0012 
0.1276 

-32.3875 

0.345667 
0.965285 

5 
3

X Coefficient(s) 11.24367 
Std Err of Coef. 1.041696

X Coefficient(s) 13.03644 
Std Err of Coef. 1.427332

Chi-Square= 2.55 
tabled chi-square=7.Ul5 df=5-2=3 

Expected x=(y+32.39)/13.04

lO^x (x) 
TRC (ED) log TRC 

879 2.9442 
738 2.8679 
619 2.7916 
483 2.6895

Z Mort Probit 
84 5.9945 
50 5.0000 
16 4.0055 
1 2.6737

S- 1.19 
fEDSO= 1.06

I LC50= 738 
* LCI= 489 
I LCSO confidence limits I 

* upper= 786 1 

I lower= 693 1 

* slope= 13.04 *



Section 7.3 Rainbow Trout - ELS Tests



tIL lNVi-El

I2V1YAItl1l:5 

WAINNUI 9 1k11 - AVLT Llt SIAb 
LUNIU2U1 frIPUIlJllk 
MAY lb - JUt jig 1M 1-2 IUY U VATS USI-MA11,2)

fltA1IARtN 
LL~kI 

PLIV2AIL 

-3 

14 

-I 
0 

0 

3 

I 3 

3 

4 
3 

b 
b 

11 

9 

.9 

I 

10 

I 
23 

U 

MII 

"I1 

N3 
13 
1b 
lb 
15 
1 
IA 
I9 
21 
11 

*1 

ill 1-"1 

5.11. 1 

2101 s 

9i29 
9!e

A I 

I0.1 1.9 

2.9 IV.  
12.0 11.9 
1.6 IO.:} 

10.1 22.1 1.1 1.1 
1. b 10.1 

MO1 I.,b 

'9.3 

1.1 19.3 

'9.3} 

9.11 IU.0 
49.6 b 11.4 
'9.1

) 
9.3 

'9.9 1.3 

1 1U2.1 

A V 

29.9 19.'3 

10 7.3 
?0 I1

I2A 1MEN2 
LIV9L 1 

MEiAN = 1, 

5.0. " 9.6 
RIP " 1.1u 

N 31 

5WANO I11t2ALL) 51A115111.

N=

3 

A V 

29.6 '9.1 
9.1 1.1 

1.1 20.4 10.11 19.  
1.1 10.9 

1.1 10.! 
7.6 11.1 

V5IVA I, 

1.3 9.I 
10.3 9IUb 
V.6 9911 
1.b 1.b 
1.1 9,b 
'.3 9.1 
9.1 1.3 
'9.u 1.4 

lull 9,18 

11.1 I11 

'9.3 '9.3 

19.4 19.3 

'9.b '9.3 

oo 1.19 
9.4 9.4 

'9.1 '9.  1.9L 9.3 

9.5 19.5 

I. I.og 
1.2 '.3 

1.1 1.5 

1.3 9.3 

If.1 19.  

1.? 10.3 

1.3 1.3 
1.3 9.3 
1./ '9.2 

A V 

'91 1l.9 

9.3 9 .6 f1.1 11.1 
'9.9 1.3 
41 41 

2 

1.1 

9.,3 
11.

Table 7.3-1

3 

A I 

10.4 19.0 
1.6 1.1 
19.9 19.4 
19.6 19.9 
10.1 20.1 
1.6 '.6 
19.9 20.9 
11.9 11.1 
1.5 1.1 
1.5 1.1 

19. 19.1 
1.5J '9.  

1.1 1.  
'9.1 1.9 

9.9 9.3 
'9.3 1.3 

1.1 '9.11 

1.9 11.1 
1l. 10.4 

'.3 1 2,7 
19.3 104 
'9.3 1.3 
1.6 19.9 
1.1 1.  

'94 14 
'.9 1.2 
9.6 11.1 
8!.1 1.1 

9.0 1.2 
1.5 1.5 
1.5 1.5 

1.5 1.5 
1.5 1.7 
1.6 1f.6 
1.1 1.1 
'. 1 10.4 

1.3 1.3 

1.3 1.3 
1.1 '9.4 

A I 

0.3 0.  
11.9 11.1 
9.1 1.1 

42 42 

3 

1.  9.3 

114

4 

A I 

19.3 9.9 

10 1. 6 

19.119.2) 
10.9 1 v0.1 

19.9 10.7 

19.9 1.9 

12.9 19.1 

1.1 9.5 
1.1 1.5 
10.3 10.5 
'.5 1.1 
19.3 1.3 
1.6 1.6 
11 '9.3 
1.4 1.4 

1.3 '9.4 

1.3 9.3 
10.9 1.91 

AI,0 I 

'9.1 '.1f 

1.5 '.  

41 41: 

1.3 1.6 

1.1 9.3 
1.6 1.4 

1.3 1.3 

1.3 1.5 
1.1 9.1 
1.6 '96 
10.0 1.1 
10.0O 19.3 
1.3 9.3 
1.4 '9.3 
'9.3 1.3 
'9.6 1.6 

A I 

1.11 '9.1 
0.3 o.3 

1.7 9.3 
41 42 

4 

1? 

0.3 
12.2 

11.

'9.1 

9l.3 
432

3 

A I 

111 1.1 

10.0 1.1 

10.7 10.6 
1.5 1.  
19.9 1.1 

1169 11.1 

1.7 1.6 
1.5 1.6 
1.3 1.7 
1.2 1.6 10.3 1.1 

1.3 1.6 
9.1 1.1 
. 9.2 

1.6 1.4 

1.3 1.3 

'9.1 1 '.1 

11.1 113.  
19.4 29.4 

1.3 9.3 
19.3b'9.5 

A b I 

'.3 1.1 
'9.6 1.  

'9.3 '9.4 

1.2 '9.  

1.5 1.5 
.1 1.2 

1.6 '9.2 
1.2 1.2 
1.6 1.4 
1.5 1.3 
1.5 1.3 
1., 1.3 
1.6 1.6 

1.1 1 
1.3 1.3 

1.3 1.3 
1.6 1.3 

A If 

'9,1 1.1 

0.5 9.5 

42 42 

11 
9.3 

12.1 
V. I 
94

LUN9I99.  

A V 

10.4 10.1 
11.1 10.1 
I.6 10.  

11.1 1.7 1.5 1.0 

22.9 21.1 

10.l 10.1 
19.1 10.0 
10.1 10.3 29.0 20.2I 

20.3 19.3 
29.2 20.0 
19.3 1.1 
29, 9V.11 

7.1 '9.3 
2.3)29.A 
11.2 21.Z 

0.7 IU.U 
1U. 1o,00b 
1. 11.  

I1.1 I.11 

19.2 29.3 

1M.1 1 

1.1 1.7 

1.3 1.7 
1.9 1.9 
1.1 10.2 
29.3 10.3 

to.? t.  

19.2 20.3 

29.5 29.3 

1,1 '9.9 

1. 1.3 
19.3 10.9 

0U.3 10.5I 

22.0 21.1 
1.2 1.9 
41 41 

29 0.  
10 

111



tILL: IW-,11I

W,,13U11 119, - W1 LIuif IAHE Table 7.3-1 (continued) 
,316,3111,, 6111,06036 

MlAY 1) - JUl0 IN t-4 II ZU20 111 U1-HAIL31 

IptAIRlLNI 

LEVL I 3 4 0 'N0313UL 

RYLiVal.AI6 A I A I A 3 A I A 3 A 0 

-4 0.5t ,0 10.0 t.0 10.} I0.0 0.1b 10.IU.0 10.0 1.0 10. 1.  
-4 ,0.0t l. 19.4 I0.b 10.6 1l10. 19.4 I0.0t 10.b 1.b 10.1 1t.1 
-. 10.1 10.4 I.4 lu. 10.4 IV.1 1.4 I0.4 19.5 I0.4 10. 10.0 
-3 1.4 1.4 I10 1.6 '4.6b V. 4 1.f I .0 11.5 .3 1.b 1.3 
-1 10.3 I1.b 1.0 10.4 IU. 10.4 10.0 10.0 1U.0 10.1 0. lIU.b 
-, 10.3 ,0.0 1 0.1 10.1 1t. l1.1 11.9 10.1 1J.3 I10.1 I1.0 19.1 
-, 1. 5 1 . O ,0.1I. 10.6 10.5 ,0. ,.b 10.0 10.5 10.11 I0.6 
0 10.0 1.3 1.8 10. 13 1.3l I.g 1.1 V. I1.g 1.1 1.3 
U to.l 10.3 1.3 10.3 1.3 10.1 . 1.0 10.0 1.1 10.4 10.0 
I 11. I112. 11.1 it.? 11.2 11.1 11.1 11.2 11.2 11.1 ,11.311.1 
1 10.1 10.2 10.0 10.7 10.2 10.2 0.l 10.o l 10.2 10.7 10.0 10.2 
2 J.0 b '.b 1.1 1.6 1.0 1.1 1.6 7.5 1.6 .6 1., 1.3 
2 10.4 10.4 Ige.0 .o e 1.1 13.3 l 10.3 10.0 11.9 1.3 1 1.3 10.0 
3 1.t3 *.1 1.1 1.1 1.6 IC.0 10. 1.6 1.3V 1.1 1. 1.6 
3 .6 b 1.1 1.6 b 1/ 1.6 1.6 1.3 I. 1o.0 1.1 10.3 
4 1.6l 1. 1V31. .6 11.6 .VA '.6 1.3 1.6 1.3 10.2 10.  
4 V. 1.6 1.b 1.b 1.1 1.0 1.1 1.l 1.1 1.0 10.1 1.3 
S1.0 1.0 . 71 61. I.6 1.b 1. 9 13 1.31 1.3 10.4 10.3 
b V.b 1.0 .101. 1.0 1.0 .4 7.6 .lo 1.5 1.1 10.0 
b 10.31u0.1 10.3 10.3 10.3 10.3 lo. ll 10.2 10.4 10.2 10.b 10.4 
I 11.0 ,11. I1.b I1.0 I1.b 11.0 II.b It. 11.0 11.0 11.6 II.b 
I U, 10.b 10. 1.0 I0.0 0I.b 
S 1.1 10.0 1.2 1.0 .3 1.2 1.0 1.2 Vol 1.0o 10.0 10.2 
S I0.6 11.1 190.3 11.1 1.4 1.04 10.6 I1.0 1141 11.1 111. 11.0 

1 1.31.0It .0 1.2U11.2Vo 1.2 1.0 1.0 1.0 1.3 1.6 1.0 
v lo.1 10.1 10.0 10.0 Ju.e 10. 1 1.3 1Io.J 10. 10.3 U.4 10.4 

10 Iu.3 .6 I.U 1.6 1.6 19.6 '.4 10.0 1.6 1.3 1.3 10.0 

10 1. IV.4 1.3 1.1 1.0 .3 16V .1 .1 . 10.1 1.1 

It 1.3 1.3 1.Z 1.U 1.z 1. yu. 9 V.tIf.2 1 1.0 1.6 

, 1.6 1.6 7.0 1.b 10 01. .10. 1.0 1.6 1.0 1.1 1.1 

12 1 3.,ol 3.1 31 .1 3.1 3.l 3.1 3.1 .1 1.0 1.2 
11 1.0 .1 1.0o 1.6 .b 0 1. 1.5 1.0 1.6 1.01.. 11.3 

13 1. 3 1.2 1.0 1.3 1.3 1.2 1.3 1.2 1.3 1.3 .b 1.b 
14 1.4 1.3 1.3 16 1 . 1V.6 1.6 7.6 1.0 1.0 1.0 1.3 

S 1.0 19.3 1.3 1V.3.1.0 l. 1.0 1.3 1.0 1.3 13.0 10.2 
13 1*" It" 1 Vo 1 1 1 .%1 1 lot II i's19.9 

lb 1.0 1.3 V.0 1.0 1.3 .0l 1.0 1.3 1.0 1.3 .1 .0 
6 10.0 10.0 10.0 Ig.o 10.0 10.0 10.3 10.0 10.0 10.0 10.1 10.1 

11 10.0 1.1 1.5 . 1.1 1.0 .1 1.? 1.5 1.1 19.2 10.0 

It u.0 e 1.1 Ig. 1.1 1.3 1. 1.6 1.1 1.6 10.0 10.2 10.4 
1 1.3 1.0 1.0 1.3 7b 1.3 1.5 1.0 b .3 10.3 10.0 
I13 3. 0 .3 3.1 3. 1.o 3.1 1.3 3.3 1.0 3.V o 1.1 3.1 
14 1.4 1.4 1.0 .3 1.0 1.0 1 b 1.0 1.0 1.0 10.0 .3 

11 1.6 1.6 1.0 1.6 1.6 16 1.6 1.6 1.6 7.0 1.1 

20 0. 110. 1 0. 110. 10.1otl13t10. 1 0.1.1 t 10.1oot 10.1 10.3 10.0 10.0 

LtVLI. , 2 3 4 0) 1.:0N I th.  

RtYLI1:Alt A I A I A A A 3 A A I 

EAN 01.11 0.6.U0.6 I'0.6 0.6v 0.6 O0.6 3.6 1.6 0.6 0.6 0l.u 
bout 2 go~b gbb U.b gob Os b g b gob 911 g b Q b g 0.11 V.5 

MAI II.b 11.0 11.0 l.b 11.I .b ll.011.0 11.0 11.0 II. 11.6 

MIN 3. 3l.1 3.1 . .1 .1 3. .. 3 3.1 3.1 1. 0 3.1 
3.a 40 40 44 44 40 45 44 44 41 45 43 44 

,WEAIR.:I 

LEVEL I z 3 4 5 t0OitlJ1.  

MEAN 1.1 1.V 1.3 1.3 1.1 10.1 
Sao. a go~b Olh gob b gob g.b 

M41 A .1.3. )11.5 11.5 11.5 1I.3 

56A030 1U00r.A1L1 51A11511|t; 

0.11. 0 .6 
301 * 11.0I 
Ri3 3 ., 

33 • b3



lltMAlIkt tLEUS 

kIAIWOUW IIAJI - AtL. LlL IItIM 
tUN! I I MJ AE tl 0 A 03t JUNk 19 - JULT 2V1 121 IU b| DAY$I PUVII-MAIC;H Table 7.3-2

li.Al~kNI 
LLVL, I 

LARVAL 1ANK 
up" 

23 
14 

zb 
7b 
71 

'V 
34 

31 
3, 
33 
34 

3b2 
31 
3i 

4u 
41 
41 
43 

4 

~0 

4b 
41 
4V 

4 : 
4)1 
4, 

53 

34 

511 

Ik'tA II, NI
" 

LLVL I 

lltlLIEAIt 

LARVAL. ANK 

fN 2 

N1:10

3 

A
z I z

10.4 
lilt 
li.t 
11.3 

Il.b 
11.5 

11.5 

I I.) 

10.) 
11.0 

I 1.ti 

11.  
II.b 
II.b 
1,0 
It0 

1165 

13.) 
II.t/ 

II.) 

10.4 
10,3

'I.b 
11.1 
11,3 

10.1 
11.z 

1 l.1 
11.  
11.  

1.b 1114 

10.5 I1.1 

II,) 
10.1 

II.' 

13.3 
11 
10.0

10.3 
11.1 
II.  

11.7 

Il.b 

II,.I 

IU.b 

111)3 
11.1 
Il.b 
II.b 
19.1 

IS.  

IMd 

I.3 

10.1I 

11.4 

11.9 
11.9 

1I.:3 

19.4 

11.0 II.b 

10.1 

11.0 
I11.  

1.) 
10.0 
ILI 

11

A II 
I I 

11.1 11.3 

I~ .b 

Z3. 13.) 
103 103

LtVtL ? 

ME:ANn 11,3 
5.0. n 0.1 
1P*1 * 13.) 

Rik n 1.2 
NAIV bO 

ISNAND IUVtMALL) SlAINIMC

i.AN a 
S.U. " 
PAl a 
MAIt 

himt

10.3 
17.3 1la 

list 11.11 I1,1 II~b 

11. 11.3 

11.3 11.  II,) 13.) 

II.5 1.l 11.3 I1.) 

11.1 11.0 
11,61 l, 11.5 ll.  

11.3 11.5 

11,4 I1.) 
I3.) 13.) 

IU.b 11.9 

11.4 II.? 
10.f I.  
10. 1.11 

11.3 10.9 
11.4 11.1 
101. 11.0 
10.3 1,1 
fue1 1.3 

11.0 11.2 
11.3 13.0 

11.0 11.1 

11.0 12.3 

I1,1 II.) 
13.) 12.5

Al iV A IS 
3 I 3 1 z I 3

11 1 

11.t 10,0 11.  

1i.t 

110 

11.  

1915 11.5 I1,! 
Illd 11.3 II.) 

II, 

10.5 

11.9 
11.  

11.9 

11.1.  

110Z 
110 
11.7 
11.4 
11. 1 
10.1 
10.61 
11.3 

ti.11 

13.0 

11.0 
I3.0 

13.3

10.3 
12.1 

Ilse 
11.0 
11.3 
11.0 
12., 

11.0 
13.) 

10.5 

11.3 
1.  

I11 

11.0 

11.4 

10.V 
11.6 

11.0 
11.4 

ILOU 

11.4 

10A, 

I1.2 

I1.b1 

11.  
11.  
11.3 11.0 

11.1 
II,b 
II.? 
13.)

A .  I 3 I 3 

11.3 11.3 II.4 11.4

0.1 
17.1 

10.0 
41 

3 

11.3 
0.1 

12.1 
7., 
l1.3

1.) 13.b 1.b 
Val 10.0 10.9 
40 41 40

10.3 
12.1 l.b 
ie.0 113 
11.3 I1.1 

10.9 loll 
11 . i . 3 

IZob IVA 
10.0 IU.3 11.3 11.1 

1.) 11.5 
II,) II.) 
11.1 11.5 
II.) 11.3 
11.0 11.3 
10. 10.1 
11.5 11.3 

11.)2 1.  

II1. IIA 10.3 10.5 
10.11 11.0 
11.0 to.b 
11.) 10.1 
11.4 10.1 
11.1 1u.  

1141 loll 

lieu liIeu 
11.1 10.7 

11.1 11.0 13.1 11.4 
13.1 10.3 

11l.0 1.0 
10g,. 10.0 

11.3 11.1 
11.6 11.2 
11.3 18.  
11.2 12.5 
11.0 11.2 
II.1 11.  
11.5 l.,5

13,) 
II.) 
II.) 11.3 
10.0 

11.2 10.) 

1103 

IVA 

11.? 

11.35 
II,) 

10.2 
11.9 

lieu 

11.3 Il.) 

10.3 
11.0 
10.3 
10.9 10.3 
10.3 

10.1 

11.3 1I.0 

11.4 
10.3 
I0.1 
10.0 
11,l 
III 
11,.1 

11.5 
13.5

10.3 

11.3 

11.3 
11,4 10.0 

11.) 

1194 

11.1 
19,1 

1105 

I1,? 

11.i 

11,2 

10.1 
11.5 

13.y 

11.9 

11.4 
11.1 
10.0 

11.1 

10.) 

11.0 

10.0) 
11.l 

11.01 

11.0 

II.II 

II.) 
12.3

A I 

11.4 11.4 11.1 11A1

0I/, 
19.1 
17.1 

41 

4 

11.2 
0.1 
12.1 

7.3 
11.2

0.1 0.1 
I3./ 13.) 

44 41

I1.3 
13.0 
I,1 

11.3 

Il.b 

fil.l 

11.1 
10.0 
II.) 

llZ 

11.I 

10.0 

11.3' 
11,3 
I11.3 
11.0 

10.1 

11.) 
11.2 
10.I 

10.7 
11.3 

11.4 

11.0 
11.1 

II .J 
10.) 
I1.1 
1I.0 

11.0 
I0.9

10.3 
IZ3.  

1.0 

10.  
10.0 11.) 

19.1 10.1.  
10.4 

II.) 

11.4 
11,9 
11.4 
11.9 
10.3 
II.) 
I13.  
IO.  

10.) 
l0.0 
10.Y 

10.7 

10.3 
10.4 

11.4 

11.0 

II.) 

11.0 
10.0f 
I0.1 
11.4 

!1.0 

11.0 
II1I 
13,.1

12.3 

Ju.y 

11.3 
II.0 

11.3 
10.1 

10.) 

11.5 

11.7 

11.0 
11,3 

ll) 
10.3 

11.5 

I13.  
11.3 

11.3 
I0.) 

11.0 

10.3 
10.4 
11.41 

11.4 
II,.) 
11.0 
1U.3 
I0.) 
1i.3 

11.0 
IZ.

A o 

11.4 11.4 11. 1.Z

0.I 

143 

40

0.1 
13.7 

41 

11.3 
0.1 

13.7'

.1 

41

0.1 
13.1 

10.0 
4I

11.4 
0.1 

14.0 
1.5 

.109

w0 0 

I 3 1 3

10.7 
I13 
II.)I 11.1) 

IIl.  

II.) 

i1.0 11.3 
13.1 

11.5 
11.5 

1101 

II.  
10.3 

11.2 

13.9 

11.5 12.1 

11.7 

1.) 

II.b 
13.3 

13.7 
13.0 
13.1.  
13.0 
I3. I 
13,3 
13.3 
13 
13.1 
13.) 
11.0 
13,0 
13

Ilob 
1,0 
11,0 

11.1 

10.6 

11.9 

11.0 
II.) 

IId 
It.? 

10.1 
12.1 

III/ 

111b 

IO.1 

10.9 

13.3 

12, 
13.1 
IL.1 
17.1 

I1.$ 

11.7 

13.0 Im.: 

14.1 13.0 
13.1 
13.1 
13.3 
13.3 
13.3 

12.0 

1'3.0 
I1,.1

II t/ 

II.) 
10.3 
II.) 

11.) 
II., 
11.5 

II,) 

10.1 

II., 
I.  

II., 

11.1 

11.3 
11.) 

11.3 
13.0 
13.3 

II.I 
II.I 

11.7 

13.0 
13.5 
II,Z

ti1,l 

11.0 
1.) 
11.) 
11.3 

full 

10.l 
IIl) 
I.3 
II.1 
11.5 
I1.1 

II.) 

11.5 II..5 

11.2 
11.3 
10.5 

II., 

II., 
11.3 

11.) 
II,.3 

!1.0 
I1.1 

13.0 

11.1 

II,2 

13,0 

I2,3

1 3 1 3

1.  

40

0.7 
13.7 
IM 
41

.7 Q.% 
14.0 l . 3 

10.0 1.3 40 11

Olb 

14 

41

EIJI.IIL 

11.8 
3.3 

14.0 
10.0 

I16
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IftAIlkMI 
LkVtL 

St.1'LIEAIt 

LANYAL. IANK 

zV 

3 

21 2/ 

23 

34 

33 

J4 31 

40 
41 
41 

3 

44 

45 

4b 
41 
4V 
41 

41 

bi 
bi 
b3 
54 

4b 
b4 
31 
b2 
bU 
b

Table 7.3-2 (continued)

A I3 
1 2 1 2

12.2 
110.  
11.3 
11.1 
15.5 

11.5 

11.1 
II.,i 

ll.  
II,.' 

1163 
1101 
1ieu 

lieu 
11.5 

II,.' 
12,I 

1103 

Illo 
1141 

II., 

1991 

1l.1 

19.1 
11.3 

11.  
IIt.I 
II.I 
15.2 
Is..' 
15.1 
11.3 
11.1 
11.5 
I2.2 
11.5 
II.? 
I2.5)

12.3 1U09 
11. ?11.  

li. 11.1 

11.1 11.5 
11.4 12.5 

I11 II.1 11111.1 

II.! 11.5 

11.0 i1.? 
II.!b II.Z 
1l.0 illyg 

i.5 11.2 11.5 11.2 

171 11.b 

1112 11.5 

lis.I IU.  

list 11.0 
11.5 11*0 12.2 II.5 

lull 
11.5 

II.b 
lull 
ties 11.5 

Ileb 
11 
I1,1 11.1 

11.1 

11.3 

11.3

12.3 
I1.  
11.  

11.5 
Id, 

!1.1 
11.5 
11.9 
111Z 
lieu 
II.b 

l1.5 

II,! 

11.2 
11.  
11.5 
II1A 

11.u 
11*0 
11.2 
15.3 
11,A 
11.5 
1I.5 

IU 

11.3 
l.b 
15.2 
11.3 
I2.5 
II.! 

II.' 
IU.b 

11.3 
11.2 
12.3 
I2.5

12.  
11.1 
l1eu 
liIeu 

1U.2 
11.5 
11.5 
I.? 
11.1 
II., 11.3 
11.1 
11.2 
11.5 
11.5 
II.5 

11.1 
li.u 
11,2 
IV. I 
15.1 
II.b 

11.5 

11.1 

II.' 

11.5 
1i,7 11.0 
12.1 
11.1 
I5.2 

11.5 
10.2 
11.5 
II.I 
II.5 

11.2 
11.5 
12.1

11.5 

11.05 
10.5 
11.2 
11.4 
15.5 
11.5 

11.5 
11.3 
1102 

i/. I 

11.5 

11.5 

11 

IIVA 

11.5 

II.? 
IO.5 

11.2 

full 

10.1 

11.1 

fll.  

1l.5 

II., 

15.1 

11.0 
II.1 

11.5 

It). i 

11.5 
15.2 
11.2 
Jll.  

11.2 

II.I 
ll.1

17.2 

11.5 
11.4 
I.1 
11.1 
11.5 
11.2 
11.2 

II.' 
liltb 15.5 
11.2 

11,1 

11.5 

10.5 
1161 

19.6 

11.  

1/.3 
1I.2 

11.5 
IU.1 

11.1 

12.3 
1O.2 
II.2 

11.5 

12.1

A 3 
1 "2 I 2

12.2 
liIst 
IM., 

I1.1 
11.7 

11.5 

11.2 

11.2 

11.2 11.5 
II.z 
IIst 
11.4 
11.1 

10.0 

11.  

1.5 

IS., 

II.0 
Is.' 
II.) 
I1.3 
IO.5 
11.3 

11.3 

I1.1 

11.1 
12.2 
12.2 
11.2 

I2.5

12.3 
ItAg 
IU.V 
Io./ 
II.b 

1i.t 

11.1 

11.5 

Ig.! 
I1.b 

11.5 
11.5 
II.  

IIA 
i1.1 

111.3 

12.1 

11.3 

11.2 

lite 

11.1 
12.1 
II.' 

11.1 

11.2 
15.5 

12.5 
12.1 
11.5 
12.2 
I11.5 
11.1 
I2.1

12.3 11.2 

luau 
11.5 
11.1 
15.5 
11.5 
11.5 

11.5 
11.5 
tl.b 
11.5 
11.5 

11.1 

11.5 11.5 

1V./ 

11.5 

II.b 

15.3 

Is., I0.5 

12.0 

lieu, 

11.3 

12.5 Is., 
11.5 
1g,1 
11.6 
15.5 

11.2 
1O5 
12.5 
i2.5 
11.5 
12.5 
11.2 
1II 
12.5

12.3 
11.5 

Is., 
11.2 

11.3 

11.5 

11.5 
11.5 
11.5 

11.51 
11.5 
II.4 

11.5 

II..  
11.5 
12.0 

15.5 

11.5 

II.,) 
1l.5 

II.' 

11.5 
II.3 

II.I 

I1.1 

II.I 

11.5 
1I.5

12.3 
II.b1 

15.1 
11.5 

II.? 

11.2 

12.4 

11.2 
11.5 
11.2 li1lt 
It*? 

11.  
11.5 
12.2 

11.10 
1.4 
It.5 

ll.b 

I 1.6 

11.8 

lilt 

II.I 
II.!} 

II.I 

11.5 
15.3 
11.9 

II.II 

12.5 

11.1 

12.1

fMIAtN 

LARYAL lANK 

MEAN 

5.5 2 
SAl 

I.

A .3l 

I 2 1 2

11.3 11.4 
Us b Veb 

12.5 I1.4 

15.5 1.9 
40 22

11.3 11.4 
V.b 5.b 

I.5 12.b 
1.1 let 
5. 5i

IMAIPEI 

SIAN * 11.3 

5.U. * 5.6 
AAA a l/.  

N •a 134 

5A55 ILUEALLI SIAIISIIRS 

SEAN a 11.4 
5.9. a .6 
MAl 13.1 

I 5s 34

A 
I 2/ I 2

11.2 
V.b 

12. I 

49 

2 

11.3 
U.b 

12.1 
'5.5 
1bS

11.2 11.4 11.4 
gob Q,b VA 

12.1 12.1 12.5 

15.5 15.5 15.5 
40 45 40

A 3 
I 2 1 2

11.3 11.3 11.3 
V.I Ub gob 

12.1 I I.b 

40 45 40

11.3 

I5.0 

40

11.3 
1.9 

12.1 

IbS

4 

A 3 
1 2 1 2 

11.4 11.4 11.3 II.2 

,.b 5.6 b .b 5.i 

12.5 12.1 11.1 13.5 
15.5 1.5 15.5 1.5 
40 45 45 40

11.3 

13.0 

10 IN.

A I 

11.4 11.4 11.3 11.3 

U.1 I. 5.6 g.b 

11.1 19.1 12.5 I2.5 
10. 4.1 Ig.5 I5.9 

45 45 45 45

5 

11.3 

9.6 
12.1 
5.1 
160

A 4 

1 2 I 2
A IU 

I £ 1I

l/.5 
11.5 

II9g 11.  
11.  

11.5 I12.4 
15.5 

I1.1 

1105 

11.5 

17.7 

11.  

I901 

11.7 

lilt 

11.6 
11.  
12.1 

1I.9 

11.1 

15.2 

10.5 

11.8 

11.1 
12.5 

17.3 

II,.' 
11.5I 
15.5 
I11 
11.1 
1.5 

II,Z 
12.1 
Is., 
11.t7 

12.5

12.5 
II.9 
11.2 
I1.5 
15.2 
11.5 
IZ.5 
10.1 
11.5 

11.2 
II.b 

11.1 

II.b 

11.5 

11.1 

I.b 
11.5 10.2 
1i.6 

11.0 

IZ.4 
'5.5 

II.I 
11.3 
11.1 
11 
I15.5 
11.1 
II,' 
I1,5 

12.2 
I11.  
1I.5 
I2.1

11.5 
11.9 
'5.5 

II., 

10.1 

11.2 
11.2 
11.5 

II.2 

II.I 
11.1 
II., 

I.Z 

17.9 

11.1 

17.1 

1.5 
11.1 15.1 
11.2 
11 

II.' 

II,! 
II.t 
12.5 
I111 
12.5 

12.1

11.5 

11.0 

11.5 IU.? 

11.3 

11.2 

11.1 

tl.,f 

11.2 

II.2 

11.0 

11.5 

12.2 

1i.2 
15.2 
15.5 

Il.b 
15.5 

II .6 
11.2 

II .6 

1U.2 
I11.  
11.2 
12.5 
11.1 
I1.1 
12.2 
II,b 

11 
I3.5

1u.l II.' 

11.7 
lilt, 
11.1 
I., 
lull 

11.5 

11.5 
11.2 
11.2 
11.2 

11.5 
11.5 

11.2 

121 
11.9 

111V 

11.5 
I1.1 U!.? 11.5 

11.3 

II.5 11.5 
I1.1 

12.5 
11.2 

12.2 
1.2 

12.1

11.5 

11.3 

5I.1 
11.3 
12.4 
10.3 

11.5 
11.5 

Illy 

11.5 

11.2 
11.5 
11.5 

12.2 
I1.5 
15.2 
III 

II.! 

1/.4 
'5.5 
11.9 
1I.3 
11.3 
I1.5 
15.1 

II.' 
I1.1 

12.2 
11.0 
1.5 
1I.1

12.3 

11.1 

11.5 

11.t 
'5.5 
11.t 

11.t 
19.0 
II., 
lis5 

11.  
I.' 

11.5 

Is., 

11.5 12.5 

II., 
12.5 

I0.5 
11.5 

II .6 
11.5 
11.4 

15.5 
1I.5 
12.1 
I1.1 
I1.1 
12.2 

11.5 

12,5

12.3 
11.3 
litu 
11.5 

IVU 
11.2 
11.2 

1t.5 

II.b 
11.0 
11.5 

lull 
1105 

II., 

11.5 
II.0 

lieu 

II.? 

Iioi 

19.5 

11.2 

11.0 

15.5 
IU.  

11.6 

12.7 

11.5I 
It',I 
Il.' 
Ig.5 
11.2 
1I.5 
It1.6 
I12.  

11.2 

12.5



PERCEN4 IUMYEN SArURATIUN 
KAINYOW TOUI - LAXLY LIFE STAfi Table 7.3-3 
CONTINUOUS EPOSURE 
MAY 26 - JUNE 17 t-2 10 20 DAYS PUSI-HAIUHJ 

KREATMEMr 
LEVEL 1 2 3 4 5 CONTROL 

REPLICA1E A 8 A B A B A B A B A B 
UP" 

-z 
-I 9b.6 94.3 94,3 95,9 95,3 94.7 93.1 94.5 92.0 94.5 94,7 95.9 
0 98.9 fig03.9 V 8.2 96.4 100.0 96.2 91.1 96.9 99.6 98.0 98.0 95.1 
1 99.0 979 98.4 97.2 99.0 98.1 99.5 9811 9b,1 9715 97,2 99.5 
2 100.0 100.0 I0.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100. 100.0 
3 98.8 9.79 l0.o 95.b 9,9 98.4 100. ,799. 98.8 99.0 9174 9.0 
4 8V* "100.0 91.2 98. 99. 99.3 000IU. 100.0 99.0 9.9 99.0 9.5.  
5 99.b lo.1 91.5 99.9 9V.4 99.5 99.0 190. 0 .98.1 98.1 9bI 99.0 
b 1.U 1U0. IUU0V 91.4 99./ 9.3 99. 1 00.IUU,U 91.5 10.0 91 1 .  
/ IU0.0 1001. 9.4 981. 98.8 98.6 99.2 91.17 U.b 91.9 91.4 9b.9 
9 Vb9. . 5. b. 5.995.? 95. 9 9I~ 5.9 9b.4 9b.2 9 12 
9 I1U.U 91.2 9.2 911.z 91.9 UU.U 99.7 911.2 91. 99.0 

10 991 10.U 10.U O0.0 96. ,91. V9.1 99.3 ,99. 1.1 
It 9b.3 91,0 95.2 98.1 99.0 99.9 9981 9.t1 91,Z 94.9 
12 100.0 M 1o00 99.5 99.1 .I0 90.b 99.1 1oo 91.1 9.0 
13 99.5 1009.0 100.0 100. 100.0 U0.0 10.U 999 10o. 100.0 
14 U0. 1010 1U. U0u10 00 .0UUou 10U, 0UU.u IUU.u 100.0 
lb 1o0. 991 1.0U 9.1 100.0 99.3 99.0 9li .6 91.1 9.6 
16 IU.o o100.0 91. 99./ 911.4 96,.6 91U b.5 91.0 91.6 
1/ 96.6 99,3 .11 93 94 00.O 98.4 97.0 9g.7 98.3 
1 98.4 99.0 98.4 91.4 99.0 96.6 98.4 91.5 96.1 94.6 

19 9b, 911.8 91 98. 98. ?B.4 98.4 98.4 94.5 96.1 
20 9b. 98.4 96.6 98.4 98.4 96o 98.4 91.5 93.4 91.5 

TREATNENI 
LEVEL 1 2 3 4 5 CONTROL 

REPLICAlE A 0 A B A 8 A B A B A 

MEAN 1985 9o. 98.4 91.9.59.6 98.15 9.5 984 98.4 91.7 V.4 91.1 
s1ot lo.b 19 1.1 1.5 1. 1.4 1.1 1.7 1.8 1.4 1.9 1.8 
MAX M 100 IO.1000 1.0 10o.0 100.0 010.00I 10.1000.0l, 100.0 100.0 IU0.  
MINI 95.5 94.3 94.3 95.6 95.2 94.7 93.1 94.5 92.O 94.5 93.4 94.6 

N 10 9 22 22 2Z 2z 22 zz 2 22 22 22 

TMAIENT 
LEVEL 1 2 3 4 5 UUMINUL 

9LA 8.6 9.0 9o1,b 8. 98.3 9/.  
HO.1, 1.6 l.b 1.4 1. 1.6 1.U 
MAl 10.0 100.0 0100,0.IO0 100.0 1OO 
MIN = 94s3 94.3 94.1 93.1 920 93.4 

N: = 14 44 44 44 44 44 

ViRANI) (OVERALL) S1ATISI1IU 

MEAN = 911.3 

VIAl s 10.0 
filN : 92.0 

N : 239
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22 
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31 
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10.03I)0.0 I 0.0 100.0 
100.0 l0.8 %.0 11.5 

01.7 111.l 06.3 11.0 
'33.3 '3.1 312 11.3 
'34.5 '15.3 13.0 '3.4 
'3. '3. '10.1 '3.1 
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40 %.0 %.3 7.I 17 .  
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30.0 30.7 9 1.0 312 
3 J.0 .1 3.0 1.1 

70. 100.0 71.27, 1 
11.4 11.7 73.1 13.1 

300.0 300.0 '51.0 7".7 
70.3 01.3 31.0 01.7 
37.5 07.3 07.1 0.7 

11,2 11. 7 2.9 72.3 
14,3 74.3 17.5 71.5 

175.0 75.5 75.5 
72.2 1.? T.2 72.2 

750 ' .1?,1 711.  

0.0 10.0 11.1 1.0v 
V1.1 70.T I0.3 
1. 5.4 74.1b Ti.1 

A 3 
0 2 3 2

75. 7.0 70 75.7 %.? .2 ?75. I 70.1 1.3 75 5. 7Vt.0 
4.3 4.0 4.2 4.1 4.3 4.2 3.1 3.7 4.1 4.1 3.1 3.7 
100.0 100.0 300.03. 100.0 100.9 3. 0 100.0 100.1 100.0 100.0 

81.1 1.4 07.1. 00.2 3,U1.3 0.4 8.2 00.3 17.? 17. 111.9 11.2 
40 40 40 40 40 40 40 40 40 40 40 40

7.0 

4.3 
100.0 
01.4 
10

S 

4.0 
I930.0 

100

75.1 

l0.0 
100.0 
01.9

5WAND tUKMALLP SWAfS|IC 

9009 2 70.3 
S.0. , 4.0 

903 '100,0 
030 * 00.1 
i l 732



ILE! EL-IUIN

IUIAL AMnUN1A-NlUlbULN tuWIL) 

KAINUUW IKOUI - EARLY WLSIAbE 

MAY n - JULY ZVI 1188 -3 U bi DAYS rUSI-HAICHI 
LUNIINUUUb XYUSURL

IM'AIMENI 
LEVEL 

KILICAIL 
D.PH, 

-3 

-1 

II 

11 

24 

31 

44 

IREAIRMNI 
LUVL

A 1 

3A4 30 
214 I1 
208 218

A 8

363 

21U 
182 
138 
INZ 
222 

138 
zo1

3 

A 13

3:8 

21 

133 

I11 

143 

19/

3A0 
212 
209 
lob 
142 
12Z3 

Z35 
140 
zub 
141 
13/

3A4 
219 
241 
IRJ 
131 

126 
231 
141 
209 

131

Table 7.3-5

4 

A 8 

35b 333 
2/3 2/b 
209 211 
104 188 
145 132 
129 129 
Z31 238 
13 1b8 

193 1b 
119 149

:3 

A 13

3:39 
282 
20b 
181 
13b 
U2/ 
2Z8 
124 
198 
1/1 
1l8

VUN I UL 

A B

33 
213 
20/ 
187 
143 
115 
2&'9 

148 
211 

lbo

343 

2:3 

I1 
lib 
lib 
11h 
206 

l4

333 
lbu 

1 Z 
169 
119 
115 
Z03 
It/ 
zoo 
18/ 
141

1 2 3 4 bUIN I RUL

RLPLIUAIL A 8

MEAN 

MAX 
MIN 
N= 

IWEAIMENI 

MEAN= 

MAX= 

N=

U8? zub 
/8 /4 

3b4 3b6 

2U8 211 

3 3

284 

3b 
208 

6

UVERALL MiAND) 1AWINKS

MEAN = 
SAS. = 

MAX = 
MIN = 

N=

i02 2 
11 

S~bU

A 8 A 13

204 208 
II 18 

3b3 3b8 
Z 9

zuu 

/0 
3bU 
123 
I1

zub 

33,4 

lZb 
II

A 1 

3bb 33 
11 IZ1 

I I

A 1'A 13

/3 IU 
3:33 363 

IZ4 11: 

I I I

'4 

343 

9'

184 

bb 
335 
11:3 

11

Zob 
lb 

3bo 

18

203 
b3, 
3A4 
123 

2?

UN I UL

202 
bg 

363 
119 
22

191) 
10 

363 
115 
22

180 
b 

343 
9/ 
22



tI" LL: ELS-IUIN

fIAL AIMUNIA-NIINUbEN (un/Li 
1<AINUUW IUUI - EAtIT LUE SIA:iE 
MAY '2 - JULY 18, 13. 9t-4 I0 bU DAYS VUSI-HArCH) 
INILMItItILNI EXPUSURE

ItRLAIMLNI 

KEPL CAIL A I 

0.,.H.

R E RW 

M1 1/1 

l5 189) 

3 1 331 
318 3M3 
41 331 
3:11 318 
4331 41b 
443 4U

-4 
-Z 
4 
IU 
lb 
23 
3U 
3/ 
43 
bU 
51

ItREA MEN I 

LIVEL 

RI-LIAIE A H

MEAN 

MAX 
MIN 
N:

333 32: 

443 416 
IU5 NOI 

19 lu

2 

A--- -- -

UIt UW

Jb! SO 

ZU'J *LU 4 
184 183 

lub 253 
Tlb Mg 

41: 3bb 

30/ 32M 
336 381 
314 3/b 
341 344 

2 

A H 

311 308 
13 bu 

405 381 
183 183 
It 11

Table 7.3-5 (continued)

A IH

4 

A 8

R 614

3b3 3b1 

M80 2bb 

zIb 1U0 

188 183 
2:13 *1:b: 

2413 25 

3/ 3bb 
Z14 2/1 
349 346 
335 33b 
291 30b 

3 

A 8 

289 285 
bl bV 

31b 361 
188 183 
It t

3:1 3:i9 M68 26.  

21U 2WJ 

Iob 182 

2V4 20: 
139 19b 

31 32U 
2Z2 2Z4 

3P) 310 

4 

A B 

268 2bi 

3b1 359 

11 ii

IM AIMENI 
L8L 1

MAH 

MAX 
MIN 
N:

323J 
03 

443 
1UU 
2)

3U3 
bV 

40 

183 
22

281 

3/b 
183 
22

21 

;D11 

182 

22

UVEKALL SMAND) S1AISIIt5

MEAN 

IN:

268 
19 

443 

101 

12"9

A H

1UNI RUL 

A y

Wk W4

Abl A 
164 268 

IH 1 13 
lb3 16: 

14U 146 

304 283 

118 181 
23 2/0 

24b 241 

223 223 

A B 

231 23U 
b4 b3 
351 3 8 
148 146 
11 11

348 353 

zu Z03 

184 It/ 

12 I12b 
IUi 

22: Z18 

23b 203 
182 182 

14b 141 

CUMNIRUL 

A B 

134 201 
/1 68 

348 353 
iul IZ5 

11 1U 

LUNIRUL 

1! 
III 

bl

23U 
bi 

14b 
U2



iLE EL-UNIUN

UNIUNIIUD AMMUNIA-NINIURiN iuQILJ 
1AINVU !KUUI - EARL LIY I SIA'E 

MAY * - JULY Zi 13103 (-3 IU b DAYS -USI-1AICHM 

UUNI INUU5 I1UbUKE

Table 7.3-6

IRAI E AI 

LLIAII A

-1 

3 
24 
31 
38 
44 

bl :1 

IRLAIMIiENI 
LEVEL

14 15 
'3 10 
/ 8:

1 2 3

REKLICAIE A K

MRAN= 

SI 11VY 
MAX= 

MIN= 
N= 

IkLAIMENI 

MtAN= 

MAX= 

MIN= 
N=

10 11 

4 3 
14 lb3 
/ 8 
3 3

11 
.3 

1: 

6

UVERALL (6RANU) SIAIIMIIlS;

MEWN 
sl DLV= 

MAI= 

MIN= 
N=

I 
.3 

1:3 

2 
112

z 

A 8 

1: 14 

I 8 

4 4 
3 3 
H U: 
5 : 
:3 :

A B 

14 15 

1 8l 
/ 8 

4 4 
3 3 
8 8 

6 b 
4 4

A 8 

14 1: 

/ / 
1 1 

4 4 
3 3 

5 : 

b 6 
3 4

A 8 

/ / 
.3 *3 

.3 .3 
11 11

.3 

.3 

2

A 11 

14 14 
8l 8 
71 1 
1 1 

4 4 
3 3 
8 0 
4 5 
4 5 
b b 
3 4

A 8 

b b 
3 3 
14 14 
3 .3 
11 11

b 
3 
14 
3 
22

/ 1 

4 1 
1:3 14 

,3 3j

UUNI KUL 

A 8 

13 13 

7 b 

6 1 

3 3 
.3 3 

1 1 
3 4 
4 5 
5 6 
z 4 

A 6 

13 13 3 3 

11 It 

IUNII UL 

b 
.3 
13 
2 
22

A 8 

b / 

14 13 

3 3 
11 11

.3 

.3 

18

I 
.3 

3 
22



IL: ELS-UNIUN

UNIr4NIEI AMMONIA-NIIUINMlN uquL) 
IAIN8UW IRUUI - 1A LY 11E lAAiE 

MAY ?b - JULY VS, 18 '1-4 IU bO DAYS PUSI-HAIUH) 
INILRIhII lENI EXPUSUKE

Table 7.3-6 (continued)

IhFAI!MENI 

LUVLL

RLPLICAIE A 8
D.d'.N.  

-4 
-: 

4 
1.  
4b 
*13 

3U 

3, 

43 

:31

14 14 
11 10 

8 1 
8J 8 

13 1 

1D lb 

lb lb

A B 

14 14 
iu iu 

8 8 

1:3 1:3 

II Is 
14 13 
14 14 
1L IL

IRLAIlMNI 

LEVEL

A H 

14 14 
I1 10 
8J / 
8J 8 

8 8 
, I 

I1 14 

13 1 

I1 11

A 8 

14 14 
10 10 
1 8l 

b b 

b 
1z 13 
8 8 
11 11 
Ii 11

KUYLIIAIL A 8 A 8 A 8 A 8 A 8 A 8

MEAN= 

SI I)U= 
hlAl: 

MIN= 
N= 

I QA IMLEN I 
LLVEL 

MEAN= 
SI VEV 

MIN= 
N=

li lz 

3 4 

8 1

3 

11 

I0

11 11 
3 3 

8 8 
11 11

11 
3 
1:3 

8 
UZ

10 10 
3 3 
1, 14 
/ 7 
11 11

10 
3 

1 
I 

zz

3 3 

14 14 

6 11 
SI I1

4 

3 
3 
14 

a

8 8 
3 3 
14 14 
4 4 
11 11

I I 
3 3 
13 13 
3 4 
11 10

UNIMUL

8 
3 

14 
4 
zz

3 
13 
13 
31

UVEYALL IbRANU) SIAIS:

MEAN= 

51 ULV= 

MIN= 

N=

11) 
3 
11 

;3 

113J

A B 

14 14 
3 10 
1 8J 
8l 1 

4 4 
11 11 
b b 

1 1

UUNI ROL 

A B 

13 13 

4 4 
/ 4 
81 8 
4 4 
3 

:3 4 
'1 8: 

b b 
:3 :3 

CIUNIKUL



Table 7.3-7

pH 
IkAINHUW l1RUUI - EARLY LIII SIAUiI

MAY ib - JULY 28, 1188 (-3 10 
OUNI INUiUi EIOPSUL

A 8 

8.34 8.3 
8.U7 8.30 
8.31 8.32

REIIILAIE A 8

8.31 
U.,U3 

8,34 

3

U.3z 

8.33 

b

8.32 

0.03 

8,30 

3

bi DAYS POSt-HAT(;H)

2

8.33 
8.23J 

U.313 8.221 

H. lb 
8, Z 

H. ob 
U,14 
8.2b

A 8

S. III 

U.31 
8.38 
U.Z4 
8.1b 
8.28 
8.21 
8.8

8.34 
U.z/ 
8.21 

8.12 

1.22 

8.12 

8.0/ 

8.11 
U.0/

4 

A 8

8.34 
8.28 

8.38 
8.21 
8,1 8. 4 
8.Z4 

8.Z4 

8.11 
us 10

U. 3b 

8.28 
8.34 U.13 
VJ. U 

U,24 
813 
8.06 

8.01

A 8

8,34 
8.28 

8.30 

8.5 

8.20 
U.Iz 

8.U/ 

8.18 

8.08

8.34 

8.28l 

8.34 
H.18 8.71 

H. U 
U.23 

8.053 

8.18 

8.08I

2 UUNIRUL 

A 8 A 8 A 8 A A p

0.113 

8.38 
8.08

8.25 U. 7b 
0.10 
8.38 
8.08

8.21 
0.10 
8.35 

8.11

U. ull 
U. 3H: 

8.08 
U.18 

18

8.22 

0.10 
iJ.38 

8.06 
22

8.22 
0.10 
8.38 
8,0b 
11

8.21 
0.10 
8.35 
8.06 
II

8.22 
0. 1U 
8.35 

11

8.21) U. 19 

8.34 
8.05 

11

4 

8.Z 
U. IO 

8.12 
8.06 

22

8.21 

8.36 

8.05: 

22

UVE'ALL (bRAND) SIAIISIILS

MLAN: 

MAX 
MIN: 
N=

8.22 
U. 19 

8. 38 
8.U 

11M

IREAIMNI 
LEVEL 

AFLIVIE 

0.P'.H.  

-1 

Z4 

31 
38 

44 

bU 

IRLAIMENI 

LEVEL

CUNIkOL 

A 8

U.34 
IZb 

8.36 

8.20 
HJ. lz 

V. Z4 

8, l'u 

g.O/ 

8.12 

8.24

8.33 
8.11 
8.28H 

8.31 

8,14 

8.03 

8.2

8.32 
8.20 
8.21 
8.33 

8. lb 
8.10 

8.22 

8.05 
8.1l5 
8.088

MLAN = 

MAX = 
MIN = 

N: 

IRLAIMENI 

MIAN: 

MAX : 
MIN : 
N=

U.21 
0.10 
8.36 
8.01 

11

8.11 
0.12 
8.33 
8.01 
11

8.11 
0.09 
8.33 
8.05 
II

CUN I kUL

8.18 
U. lO 

8.33 
8.01 

R2

MUl UES'FPl

I



HIL: L18-PH

pH 
RAINUW INUUI ,- LARLY LLFE 51AbE
flAY Z. - JULY 28 I188 H-4 
INILFlMIIILNI LXWUSURE

I PEA I hN I 

REFLLAIE 
U.P.N.  

-4 

4 
1u 
Ib 

3 30 

3/ 

43 
bu 

.31 

IRLAIMENI 

LEVEL

A 8

8.34 

H. Z4 
8,33 

8.,30 

8,2b 

8.26 

8.26

8.34 
8.34 

8.3 
8.40 
8.Z4 
8.11 
8.u3 
8.31 
8.30 
8.21 
8.13

kIYPLItAIE A 11

MEAN 

b, . = 
flAX 
PIN 
N= 

IREAIPENI 
LEVL 

MEAN 

.11. = 

MAX 

Nilm = 
N=

8.28 
0101 
8,41) 

U.16 
11 

8.29J 

0Ob 
8.40 

8.16 
22

0.1)6 
U.40 

8.1/ 

il

Table 7.3-7 (continued)
IU b DAY5 PUSI-HAIUH)

2 3 4 . UUNIRUL 

A H A 8 A H A 8 A

8.33 
8.34 

8.32 

8,4U 

8.24 
8.11 
8.28 

8.2.3 

8.2/

8.33 

H. 4U 8.33J 
8.40 
V. Z4 
8.2 
U,1/ 
8.30b 
8.26 
8,2.3 
8.26

U.34 
8.34 

O.Z3 8.32b 8,15 

8.31 
8.11 
8.2/ 
UI.Z9 

8.,2 
8.20

2

8.28 
0.06 

11

8.28 

8.40 

R.I/ 
I1I

U.31 
8.34 

8.40 

8.1/ 

8.26 

8.2 
8.21

8.32 
U.33 
8.31 
8.33 
8.23 

8.28 

8.2b 

8,111

A B

8.28 

8.16 
11

8.28 

8. 40 
8.1/ 
22

8.33 
8.34 

U.33 

8.31 
U.13 
8.14 U, A3 8.10 
8.26 
8.29 

8.26 
8,19

U.31 
8.31 

8.13 

8.38 
8. a 
8.13 
8,2.3 

8.26 
8.14

A IB

8.2 8 
0.06u 

8,40 
8,.t1 
II

8.21 

811

8.28 
U.,Ub 
U.4u 
8.40 

8.1

8.28 

0.0/ 
8.39 
8.14 
11

8.2/ 
U. o/ 

8.39 

8.14 
21

8.32 
8.33 
8,3Z 

8.38 

8.Z3 
8.14 

8.24 

8.29 
8.26 
8.11l

A BI

8.26 
0.0/ 
8.38 

8.13 

it 

.3 

8.3]8 
8.13 

22

8.2/ 
0.01 
8.38 

8.14 
11

8.2B 
8.31 

8.30 
0.39~ 

8.23 
8.14 

8.24u 8, lb 8.2.3 
8.20 
8.16

U.3u 

8.311 
R. zz 

8.11 
8, Z4 

8.2 
O.Z/ 

8.123 
0116

CUNIRUL 

A B

8.2.) 
U, U1 

8.38 
8.14 
11

II

U1 IRUL 

8.11 

22

UVERALL (5tAND) 51A!I11C1S

MEAN 
5.1),.  

AX 

N:

"./ 

8.4U 
8.11 

131

1



,IL: ELS-UPD

M'UENM MUNUiHLOAMINL - UF'O M IHUI 
RAINBOW IRUUI - APLT LIIE 1I AbI 

MAY ZI - JULY ZH, 13HUH (-J rN bi DAYS POSI-HAILH) 
UUNI INUUU5 ExpSUft

I REA SIM N ! 

LEVEL A

.4 
3 
b 

1U I b 

70 

zi 

2b 
3u 
33 
4U 
41 
49 
55 

b!I 

IStAIMENI 

KLII 

MEAN 

MAA 
MIN 

15: 

IREAIMENI 
ULL

MEAN 
Ii. 0!.= 

MAI 

MIN: 
N:

b '14 
3b 

W1 IOU 
I UU 

IOU 
OUU 

IOU 

IOU IOU 

lllg 

Hlull 
1o0 100 

IOU 1 

I1U IOU 

IOU 9/

A 5

IOU I1U

.4 

A 55

31 100

Table 7.3-8

A 15

81 I00

IO

IN0 IN0

,I/
IOU

10(
100

IN0 100

I0 1UU

IU

10U 100 

10 vu0
10U

A 15 

2 z 

13 94

3J4 
2:9

2 

AO lO5 

I O 

UU IOU 10 11

1O 

l0 
100 
IOU 
100

100 

I00

ID 

100

92
IO 

A 0 

I u 

u IU 
5 b

10 

981 
11

A Is 

b 1 
O IO 
81 i 
b b

19 
4 

100 
o1 
12

UVERALL (6HANDI SAIISIGS

MEAN 

MAI: 

MIN: 
N:

3 

!1 
15/

A IS

lU 100 
INO

VUNI HUL 

A 5u

0 0

1UU

lO

100
100

IOU 

100 

100

100 100 

100 100 

100 1o

A 

IV IO 

4 U 
NOO IOU 

o IOU 

b b

vi 
3 

100 
90 
1z

LUNIRUL 

A i 

U u 

v 0 
U U 
1 I 

UUNI RUL 

u 

u 

0 
0 

2



FEYRUEIflMUNUUHLUXAfINE - FU EIHUU 

RAINUIW IUUI - EAKLT Llfth 5AbE 
MAY Zb - JULY Z8, 19UN (-4 IU bUDAYS FUSI-NAILH) 
INI~flIIIENI EIFUSURL

IREAItIENI 
L-EVEL 

REPLI CAI L 

D.P.H.  
-4 

-3 
-2 
2 
.3 

8 
9 

II 

l 
19 

b 

61) 

b4 

INIAItENI 
LEVEL

A I8

2 

A I8

99 99

Table 7.3-8 (continued)

3 

A 

98 100

4 

A 8l 

98 98 

100

93
100

IOU 

IOU g 
11)9 

99 

IUU lb 
11) u IO 
TI3 IOU 19 1Ub 

98 96 

1I)9 98 

9/ 9gb 
11)

h~IPLIlAIE A 8

MEAN 
b. 11.  
MAX 
MIN 
N: 

IREAIMENI 
LEVEL 

MEAN 
z, U.  

MAX = 

MIN = 
N=

98t 98 
2 2 

11 10 

I/ 14

100 

V1

1UO

IOU

99

100

IOU

1IN

I1)

88 93 94

2 

A 8 

99' 90 

100 99 
61 b5 
6 5

9g9 
12 
INU 

b9i 

II

INU 

3 

A B 

96 911 
1 3 

100 100 
88 93 

5 6 

3 5 

9, 

4 

NO

98

99 1)1

4 

A 8 

99 98 
2 3 

10 99 
9b 93 
6 6 

4 

98 

z 
100 

'9.3 
12

UVERALL SMANI,) SIAlIS!1US

M'EAN 
5,9), = 

flAX 
MIN 

N =

9' 

11) 

l1/,

A B 

100 1uO 
95

CUNIRUL 

A 8 

0 0

A 

99] 96 

3 3 
100 1O 
94 92 
6 5 

' 
.3 

92 
12

L1UNIRIUL 

A 8 

0 0 

0 0 
0 0 

1 l 

0 
2

H LE; ELS-OPO

I



f1AL 0II49lIAL9 iLORI7 I W. - A 0Itt0(19l 01000I 9ItiL 
009P0 lOlISE - EAK. LIM 9SI66 
"AT 2 JULY4IV, 970 
CuOl0ImtlS 19II49L

Table 7.3-9

1tE4201.Iu9 &7L

019'L 964T1 

014 

-i 

0 

It 

2 

4 

n 

2 

33 
34 
35 

A 

91 

31 
40 

, 
4 
12 

43 
44 
45 

4Il 

41 
2 

31 

39 
31 

511 

33 

34 

33 

3, 
31 
30 
31 
40 
4 
42 
431 

44 
45 
46 
41 
40 

47 

34 

54 

53 
361 
3, 

31

A I V11000 

t11 11 I4 

Inq P 11b 971 971 974i 
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Table 7.3-10_ 

Susaiay f TC cocetritions (u/Lt, observe4 arya-lrvail sortalitiei, Ci4AmlitiLe percent ortalities, and estiated LC-0 ( Trisaed Speirn.a-K{irbr jethA ) £uin aach 24-hr 

interval fro$ enatty. rcajk saiar-p for cc Atlns e xpoure to acsiochloritaa ivearfl3 Tit rcut EaS tet.  

.. of Observakico Tise (days posthtch) 
Treatuiest Fish at 

Level Stat -i -1 0 1 2 3 4 3 6 7 3 3 9 10 I 12 13 14 13 16 11 13 1 20 

I 209 TRc (1L) I II " 134 1 4 1 4 134 1 51 11 133 I n 13 1+3 1 13 9 3 1 9 192 1 3 19 91 191 131 113 193 1 
Cum. ort. 0 0 0 0 4 16 64 3 1833 0133 191 200 200 200 204 200 200 20 200 200 204 200 200 
Cm.. me t. 0 0 0 0 2.0 .0 3n.0 42.3 31.5319.5 10>0 100 100 104 100 100 100 100 100 100 100 100 100 

2 19 TRC¢(u/L) 3 9 <7 39 3 3 4 34 34 34 33 9 3 3 31 3 10 3 t 9 18 86 o a 37 3 7 37 37 

Cue. ket. 0 0 0 0 0 0 0 0 1 1 1 1 I 1 1 6 4 42 34 113 126 146 14 
Cue. I ort. 0 0 0a 0 0 0 0 0.5 0.3 0.5 0.3 0.3 0.3 0.3 3.0 1.0 21.1 42.2 6. 3 6.3 71.4 74.3 

3 200 RC(ugL) 46 41 41 41 47 47 47 41 47 44 46 46 43 43 43 43 44 44 44 44 44 43 43 

Cwu.3ort. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ce. IMort. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

4 20TRC (uUl 3 21 20 13 13 20 20 20 20 20 20 20 20 20 1 11 20 13 1t 19 13 1f 13 13 
Cue. Mort. 0 0 0 0 0a0 0 0 0 0 0 0 0 0 1 1 2 2 3 3 1 3 
Cue.I Nrt. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0.3 1.0 1.0 1.3 1.3 1. L1.3 1.3 

201 rIc (1IL) 12 10 to 10 t 10 1t 0 1t t 0 10 10 to 10 10 10 to 10 1 10 1 1 to 
Cue. Mort. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 2 2 2 2 2 3 
Cue. IAfrt. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 1.0 1.0 1-.0 1.0 1.0 1.0 1.3 

Coatrol III TC (uiU -1 -1 -0 0 -0 -0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0 
C44. nort. 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 
Cue. % %rt. 0 0 0 0 0 0 0 0 0 0 0.3 0.30.50.30.3 0.3O .3 0.3 0.3 0.3 0.3

Eitimtrd LC-% ii3ufI/L 
(trilled speu-lubor Mthoi) 131 135 133 132 133 132 131 123 124 11 36 39 81 73 74



Table 7.3-10 (continued) 

Soanury ofT RC concentrations lug/), observed esbryo-larval urtalities, csoalativo percent sortalities, and stiuated LC-50( trimmed SpearoA-atnber aethod) during each 24-hr 

interval troe embryo through svia-op for intermittent cposurt to aocnhloriine Juring rainbow trcat E1.S test.  

9.. .f Observation Tiae (days posthatch) 
Treatmn~t Fishat 

Level Start -4 -3 -2 -I 0 £ 2 3 4 3 6 1 8 9 10 11 1? 13 i 15 16 11 18 19 20 21 

I I~I Tr~c NIA) w as 6 3 o 620 6 a 8 6a3 68 6%66 3631 6 37 6 89 6n 89m 674 668 6a68 67 i6n5 671 sa6n0 679 6 169 67 7 

CuaB.Mort. 0 0 1 1 1 1 1 1 1 1 1 1 12 2 2 3 3 3 4 6 8 a 11 11 18 

Cue. I ort. 0 0 0.1 0.51 0.91 0.31 0.31 0.91 0.91 0.51 0.51 0.91 0.91 1.OZ 1.02 .Z 1.? 1.9? 1.? Z2.03 3.03 4.06 4.91 .63 8.63 9.14 

2 201 TRC (u/Ul) 941 589 602 606 609 609 608 601 603 51 5 3 988 14 376 61 6 55 1557 51 599 96 95 991 93 8 5 97 996 

Cue.mort. 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 2 2 2 3 3 3 3 1 

Cue. tMrt. 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0.90 0.910 0.50 0.50 0.50 1.00 1.00 1.00 1.49 1.49 1.49 1 .49 1.43.48 

3 201 rc (ug/L) 314 421 431 443 441 430 448 441 443 431 43S 412 430 424 421 43G 4Z9 470 431 431 421 421 43 431 430 421 

Cue. ftrt. 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 2 

Cu. I art. 0 0 0 0 0 0 0 0 0 0 0 0 0.90 0.10 0.31 0.31 0.11 0.9 0.3 0.99 0.3 0.19 0." 0.31 0.11.36 

4 196 TIC ugIX) 242 262 268 271 273 214 272 271 26 26 5 263 263 263 2599 29 212 25 2 2 Z 214 254 231 251 298 259 29 259 

Cue. nort. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 

Cum. llort. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.5 0.1 0.5 0. 0.0 

5 172 r c (t;/L) 129 136 140 141 147 148 144 142 139 136 136 133 134 132 121 26 128 121 121 1 121 1Ill 126 129 129 12 

Cum. Mrt. 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 a 0 0 I 0 0 1 1 1 1 1 

Cua..ZxMort. 0 0 0 0 0 0 0 0 0 0 0 0 04 1 0 0 0 0 0 0. 0. 0.5 0..  

Control 202 IRC CugIL) -3 -1 -0 -1 -1 -0 0 -0 1 0 0 0 0 0 0 0 0 1 0 0 1 1 I I I 

Cu,. Nort . 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 2 

Cue. Mo9rt. 0 0 0 0 0 0 0 6 0 0 0 0 0 * 0 0 0 0 0 0 0.5 0.1 0.5 0.5 1.0 

Est WLaue C-50Otinugh.  
(TrIW l 4spairmai-talbr ehO) 

Matet Alter 9 lays posthatch, cumAlative percont moartality for Treatment 3 is base4 on 101 fish instead of 201, becise of a leChasical failur, of ont of th rep licates.



Table 7.3-11A 

SUaI.U? of IRC concentrations (ug/L), observed esbryo-|irval mortilititi, c.ulatlive percent zoralities, and estisated LC-5O (Triu.,d Spearsan-Krber ethod) 

during each 24-hr interyal froe sie-up through So days posthitch for continuous eiposlre to ,onxhlorimine during rainbo troutM s tast.  

No. of Observatio tile (dys posthitch) 

Treatsent Fish at 
Level Start 21 22 23 24 25 26 27 28 21 34 31 32 33 34 35 36 31 33 31 40 41

1 IRC lWAh) 
Cue. .ort.  
Cut. IMort.  

2 50 TIC (ug/L) 
Cum. Mort.  
Cum. I Mort.  

3 391 IC(ught) 
CuD. Mort.  
Cum. Iort, 

91 TRC (ug/L) 
Cu.. fort.  CUB. M ort.  
Cue. ZMort.  

3 1 TICTNgI) 
Cue. fort.  
Cum.. IMort.  

Control 98 TIRC (uL) 
Cue. ort.  
Cum..I Mort.

192 193 193 191 193 193 193 193 193 193 193 193 193 193 193 1 93 193 193 193 193 193 

86 86 86 86 86 95 85 85 85 85 85 85 86 a6 8 917 86 88 88 86 
1 12 14 18 21 22 23 23 23 28 21 30 32 33 35 31 42 44 41 41 4 
16 24 23 36 42 44 46 ,3 56 36 58 60 64 66 70 74 84 89 6 98 100 

42 42 42 42 42 42 41 41 41 41 41 41 41 41 42 42 42 42 42 42 42 

0 0 0 0 0 1 1 1 2 2 2 3 3 3 3 4 4 6 8 8 1 
0 0 0 0 0 1.01 1.01 1.01 2.02 2.02 2.02 3.03 3.03 3.03 3.03 4.04 4.04 6.06 8.038 8.03 1 8.08 

11 19 11 19 19 16 18 1 1 18 18 1 I f1 1 1 17 1 7 11 17. 17 17 17 11 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0 0 

0 0 1 1 1 1 1 1 1 1 100 0141 1 1 1 1 0 1 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 -0 - -0 -0 -0 -0 -0 - -0 -0 -0 -0 

0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 
0 0 0 0 0 0 0 0 0 1.02 1.02 1.02 1.02 1.02 1.02 1.0 2 1.02 1.02 1.02 1.02

Estimated LC-S) in ugIL 
(Trimsed Spear a-farber .. thod) 85 718 19 77 75 73 72 70 66 64 63 51 5 9 51



Table 7.3-11A (continued)

Sus.ary of TRC concentrations (ug/L), observ- 4ibryo.-arvi1 jortilities, cumiliiti'ie ?ercmnt tortalities, mnd astiatzd LC-50 (rrii.ed Speirsan-Karber ,ethod) during each 24-hr interval fro* ; it-up through 4 JAyS Posthtch (Ofr COnQUIs eCplSur to 1 xh1orliine uring rinboV trmt EL test.  

me. aof Observation Ti~ (days posthitch) 
Treatment fish at 
Level Start 42 43 44 45 46 47 48 4 50 51 52 53 54 53 56 37 38 39 6 6 

1 TRC (ug/L) 193 193 193 193 113 193 193 193 193 103 193 193 193 193 193 193 193 113 193 193 
Cue. Mort.  
Cut. I ort.  

2 T0IRC(u/IL) 88 88 88 88 88 88 88 88 88 3a 88 8 88 88 81 88 88 88 8 88 Cus. ort. 50 50 50 5 50 50 0 50 50 5 0 5 o 50 5 50o 50 so50 50 0 0 Cue. %ort. 104 10 o 0 o 0 o 0o 0 100 100 100 100 t 10 100 10) 1oo 100 t o0 too 1o0 100 1t 0 
3 3 T2C(ug/I) 42 42 42 42 42 42 42 41 41 41 41 41 4! 41 41 41 41 41 41 41 Cut. ,rt. 8 8 10 11I 1t 12 15 16 18 I8 1 19 20 20 21 2 24 2 5 26 Cue. t, ort. 9.08 8.08 8.08 10.10 11.11 11.11 12.12 13.15 16.16 18.18 18.18 18.18 1919 20.20 20.20 21.21 24.24 24.24 21.25 26.26 

4 It C (u3 /L) 17 17 17 17 17 11 1 l7 17 17 17 17 17 17 11 1 16 16 16 16 Cue. ort. 0 0 0 0 0 0 0 0 0 1 1 1 I I £ I I I Cue. 2 fort. 0 0 0 0 0 0 0 0 0 1.01 1.01 1.101 1.0 1 1.01 1.01 1.01ot 1.01 1.01 1.1 

3 9 TRC(u/) 9 1 9 9 1 91 9 1 1 8 8 8 8 1 8 8 8 8 I 8 Cue. &rt. 0 0 0 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 Cut. I fort. 0 0 0 1.01 1.01 1.01 2.02 2.02 2.02 2.02 2.02 2.02 2.02 2.02 2.02 2.02 2.02 2.02 2.02 2.02 

Control 98 IRCtug/lL) -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -1 -0 -0 -0 -0 Cua.Mort. I 1 I 1 1 I1 1 1 1 1 1 1 1 1 1 1 I I I Cue. I ort. 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 I.OZ .OZ 1.02 1.02 1.02 1.02 1.02 

Estimatel C-5O in ugL 
(Irrimed Speirsan-Karber method) 7 5 1 37 56 56 56 16 3 53 352 52 32 2 31 1 31 49 49 49 48



Table 7.3-113

Summary of TRC concentrations (ugL), observed embryo-larval sortalities, cumulative percent mortalities, and estimated LC-30 (Triaeed Speirsa-Karber method) 
during each 24-hr interval from suia-up through 60 days posthatch for intermittent exposure to monochlorimine during rainbov trout ELS test.  

---- ----------- -------.---------------------

No. of Observaticon Time (days posthtch) 
Treatment Fish at 
Level Start 22 23 24 25 26 21 28 29 30 31 32 33 34 35 36 37 38 39 40 41 

959 TRC (ugIL) 630 682 685 686 686 681 681 690 693 695 691 69 703 705 708 701 710 710 10 110 
Cue. Mort. 5 8 13 14 25 32 35 38 42 46 50 53 54 65 66 73 75 78 81 82 
Cue. ZIlort. 5.05 9.08 13.13 14.14 25.25 32.32 35.35 38.38 42.42 46.46 50.51 53.54 54.55 65.66 66.67 73.74 75.76 78.79 81.82 82.83

00 TRC10 (ug/) 
Cue. ort.  
Cue. ZMort.  

3 98 TRC (ug/L) 
Cue. ort.  
Cue. IMort.  

4 100 TRC (ug/L) 
Cue. Mort.  
Cue. Iort.  

5 TRC (ug/L) 
Cue. fort.  
Cue. Iort.  

Control 98 TRC (uglL) 
Cue. Mort.  
Cue. Z Iort.

558 560 561 561 561 561 560 563 564 565 566 566 567 568 572 571 571 570 563 563 
0 0 0 1 6 9 13 18 20 21 28 29 29 32 32 35 35 38 40 40 
0 0 0 1 6 9 13 18 20 27 28 29 29 32 32 35 35 38 40 40 

430 431 431 430 421 421 428 423 429 430 430 421 421 430 430 429 428 427 422 422 
0 0 0 0 1 2 2 3 3 3 3 3 5 5 5 7 7 1 8 8 
0 0 0 0 1,02 2.04 2.04 3.06 3.06 3.06 3.06 3.06 5.10 5.10 5.10 7.4 7.1 4 7.14 8.16 8.16 

259 260 262 263 264 264 264 265 265 266 266 266 266 266 266 266 265 264 261 261 
0 0 0 0 0 0 1 1 1 1 I 1 1 1 1 2 2 2 2 2 
0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 2 2 2 2 2 

129 129 12 130 130 130 129 129 129 129 129 128 128 128 127 127 126 125 123 123 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.02 1.02 

1 0 0 0 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Estimated LC-50 in ug/L 
(Trimmed SpearMan-Karber method) 694 678 677 638 639 619 615 602 587 586



Table 7.3-118 (continued)

Susmary of TRC concentrations (ug/L), obseryed embryo-larvil aortalitiest cumulative percent aortalities, and estilated LC-50 (Trimmed Spearvan-Karber method) 
during each 24-hr interval from svim-up through 60 days posthitch for intermittent exposure to monochloramine during rainbov trout ELS test.

N. of 
Treitment Fish at 
Level Start

91 TC (ug/L) 
Cum. Mort.  
Cue. Iort.  

2 100 TRC (ug/L) 
Cum. Mort.  
Cum. IMort.  

3 98. TC (uglL) 
Cum. Mort.  
Cum. Iort.  

4 100 TIRC (ug/L) 
Cum. fort.  
Cum. I Mort.  

Is98 TIC (ugIL) 
Cue. fort.  
Cut. % Mort.  

Control 98 TRC (ugL) 
Cum. Mort.  
Cut. I Mort.  

Estimated LC-5O in uglL

Observation Tise (days posthatch) 

42 43 44 45 46 47 48 49 0 51 52 53 54 55 56 57 58 3 60

711 711 711 712 113 713 114 714 715 716 717 717 711 717 718 118 718 718 
83 83 86 87 90 31 12 92 93 93 93 93 93 94 91 97 98 98 98 

83.34 85.86 86.87 87.88 90.91 91.92 92.93 92.-93 93.14 93.4 93.34 93.9493.94 94.-93 7.98 7.98 9.90,98.93 98.99 

563 563 563 562 562 562 562 562 561 562 363 563 563 563 563 563 563 563 
44 43 47 47 41 50 50 50 51 53 58 653 70 72 74 77 71 80 81 
44 45 47 47 43 50 50 50 31 53 58 65 70 72 74 77 79 80 81 

421 421 420 413 41 418 41 417 411 417 417 417 419 418 418 418 418 418 
8 8 8 9 10 11 12 12 13 13 14 16 16 18 19 23 23 25 23 

8.16 8.16 9.16 9.8 10.20 11.22 12.24 12.24 13.27 13.27 14.29 16.33 16.33 18.31 19.33 23.47 23.47 25.51 25.51 

261 261 260 260 253 253 253 259 259 260 261 261 262 262 262 262 262 263 
2 2 2 2 2 2 2 3 3 3 3 4 4 4 4 4 4 5 5 
2 2 2 2 2 2 2 3 3 3 3 4 4 4 4 4 4 5 5 

122 121 121 120 120 120 119 120 120 120 120 119 111 119 119 111 119 119 
1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

1.02 1.02 1.02 2.04 2.04 2.04 2.04 2.04 2.04 2.04 2.04 2.04 2.04 2.04 2.04 2.04 2.04 2.04 2.04 

0 0 0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(Trismed Spearmian-arber method) 576 571 566 563 555 541 545 544 538 532 325 503 502 492 478 466 458 451 443
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Table 7.3-12A (continued)
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Table 7.3-12B (continued)
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Table 7.3-14B (continued) 
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Table 7.3-15 

Using only the first 4 concentrations (not 119) 
Probit Analysis 
Rainbow Trout ELS Test
Intermittent Exposure - 60 dph 

lOx (x) y 
TRC log TRC % Mort Probit 
718 2.8561 99 7.3263 
563 2.7505 81 5.8779 
418 2.6212 26 4.3567 
263 2.4200 5 3.3551 
119 2.0755 2 2.9463 
0 0

y:9.02x-18.77 
Expected 

10^x (x 
TRC log TRC 
718 2.8561 
563 2.7505 
418 2.6212 
263 2.4200 
119 2.0755

Mort 
98 
85 
45 
2

y 
Probit 
6.9800 
6.0276 
4.8614 
3.0470 
-0.0586

Regression Output: 
Constant 
Std Err of Y Est 
R Squared 
No. o[ Observations 
Degrees of Freedom

-18.7742 

0.495999 
0.945883 

4 
2

X Coefficient(s) 9.017182 
Std Err of Coef. 1.525106

g 

0.0051 
0.0125 
0.1459 
0.0459

0.2094 

Chi-Square= 20.79 
Students t, 2 d.f.: 2.920(90%), 4.303(95%), 9.925(99%) 

Expected x:(yflS.77)/9.02

10^x 
TRC (ED) 

558 
433 
336 
239

Ix) 

log TRC 
2.7468 
2.6365 
2.5263 
2.3786

% Mort 
84 
50 
16 
1

Probit 
5.9945 
5.0000 
4*0055 
2.6737

fEO50= 
upper= 
lower=

1.29 
1.26 
546 
343

LCSO: 433 f 

LC1: 239 
LCSO confidence limits f 

upper: 546 * 

lower: 343 f 

slope= 9.02 * 
, ft ft ft ft ft ft ft ft ft ft ft
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311 5.4 44 4.9

a 

1.1. 4.4.  

794.94 
t 9.11 29 4.99I 

34 49 

71 I'll 

79 4.9? 

3A 9.92 

If 1.43 

A4 9.93 
25 9.94 

71 .11 

71 4.92 

14 9.99 

21 4.99I 

2) 9.14 

71 4.97 

it 4.11 
11 1.14 

91 ,14 

71 .99 24 4,91 

it1 1.1I 

7, 4.19 
7, 9,9 

71 , 419 
74 9.94$ 
2t I9,I4 
79 4.14I

X loll V. 9.1.  
77 4.41 

29 1.12 
77 4.92 

7%111.11 

it 9.1 
it 4.9 
71 4.1 
Ii I'll 

75 9.97 

1 lots 

9* 9.1 
2f 9114 

1 .91 

9.it .I 

27 4.9? 

0I .14 

11 9.94 

7? 9.91 
7, 4,97 

I I.fII 

71 9.1 

74 4.94 
71 4.94 

711 9ol* 

74 4.14 

7* .14 
7*4 .92 

71 4.91 

71 9.92I 
7* 9.19 
19 4.52 
79 1.9) 

21 4.9? 
19 4.91

a I 

1.9. 9.9. t4l. I.I.  

n el 2 1.11 II 

1? .17 7 I.11 
21 9.1 71 9.16 
71 I.ll 1 9.14 
7 4.11 $ 4 9.0s 
I 5.1* 7 9.11 

9. II ill 

PI 4.9b 74 .15 

36 Mt9* 1. 9.97 
74 4.12 24 4.1* N 0.11 1 1.92 

71 0,1l1 / ,1 

)v M~) 2 ll 

9 9.1 7 4.11 

"394.1 7 9.92 

9 9.41 7 .I 
714.9 2? l.91 

21 0.1 114 

79 9.7 , .9 

T $ 7oll 9I 9.13 it 4.514 24 4.9 

it $.IS A OASl 

it 9.92 39 t.ita 
4 V.14 4 4,It 

74 M.91 it14.1 

it 9111 f.11oI~ 

"4 III ;M lo,1 

4 4.91 39 i 9.91 

76 9,94 21 4.97 
71 4.94 I 24.4.9 

7V 9.97 i 9.I 

21 5.97 39 9.9* 

79 0.14 7w9.4 
741.91 219.9" 

.11 9.+ .11 

7, .9* 7 9.91 
74 4.55 7 5.12 
71 4.92 2* 9,I9 

, 5.* 7199 

21 4.14 7, 4.9) 

7, 9.9 24/ 49

79 9.91 I? o 

11 14 

It felli 

I't 9.11 

7I , 4.9 

0.11 

29 4.93 

if) flit 

It 9.92 

It 0.,17 

73 9.9 

2N 4.11 
IL 111 

91% 0.11 

14 4.11 

21 4.951 

17 1.92 

75 , 4.9 
2? 4.91 
7I , 9.9 
3* 4.95 
74. 9.92 
7, 4,94 
19 4.92 

21 9.17 
73 4.99 
39 4.92 

7l , 9I9 

371.13 
774 .92

?4 9199 
14 9.93 

71 9.11 
I? .ll 
9 9.13I 

i I,'ll if 9.99 7I , 9.1 
1 4.94 
74 4.92 
TI 9.94 
7? 4.17 
74 9.99 

39 1.94 
21 9.42 

7l , 4.9

3 

t I 

2.9.. 4.9. 1.9.. 9.I.

390.94 2?9.1 *1.1 79.97 
4.11 1. I 4.49 .9 9.1 

27 4.99 7 1.19 7 I.1I 1 4.19 
* 1 41 4 41 2 71 22

I I 1 1 

h 9 I.9. .. .9. .2. 9.4. . 1 4.9.  

1 0.94 1 9.99 70 594 77 4.99 

" l.11 1" 0." 11l I ll 

is 9.92 14 5.93 24 4.19 24 9.94 

it 9.9 .1 4 .9I 77 4.94 24 9.9 
.99 74 4.91 7 . 74 9.9 220.19 2 .94 2 .9 7% 4.11 24 4.99 71 9.94 I .9 2" i 9.l 

T9.99 2r9,1 9..44.9 4 if VIVO To W."f n MY l I 

24.99 71 4.192 779.11 2 91 
11 4.9 25 9.1 77f. 7I4 .91 

14 1.,, 1 1 .92 1 9.99 ) 1 1.12 
11? I .9 21 9.11 14 9.190 71 9.9 

27 4.59 7 4.99 ) 1 9.1 22 4,99 
740.9 211 27 4.97 1 .9 

14 4.94 24 4.940 7 ?Jo,9 .71 9 
is 9.11 1 9.99 29 4.99 21 9,9 

t 1.14 i .11 !.f +Il 

21, 4199$ 4 9.9971.911 49 
71 9.94 74 1 9 07 .9411 49 

Mo) " 1 .10 1 .10 I ll 

.3 9.94 71 4.99 71I 4.93 24 4.9 
79. 1 .91 2 4.94 0 1 4.13 7 4.94 

2" f.19 13 9.94 2) 9.99 219.99 
i 244.99 1 4." 1Ill 
14 4.11 9.92 4 9.92 2 6.1 
17 4.93 i .92 24 9.97 74 497 

9.1 " 01 ll Il.I t .17 

24 4.11 3 491it9.9 9.99 
it 9.44 2 1 1.99 77 4.9 1 0.1 
1 .9? ft 4.941 9.91 TI0.12 
1 I. ll9 7 1.9.11 1 9.1 

71 9.94 5 9.94 27 9.92 

19 9.94 73 9.1 I 71 9.95 

1 "I I .f 1.11 ll 

71 9. 24 4.99 
24 4.99 2 4.11 

22 4.91t 71 9.924 ll 

2~l 1 4.94I II 
27l~, I 4.99 

1 2)ll 7 4.92

a I 

1. 9.9. 9.t. .o 

24 9.99 74 9.11 
1 4.9 I I.1 
it 9.94 7, 9.94 
71 9.91 1i 4."4 
47 44 41 41

9 9 

9.9. 4. 4 9 9.19.  
1.99 1.1, 9.11 

i ." ?I, / ." ! 

31 .9 41 99

4 

f l 

1.o.. 9.. 1.1.. I.I.

I
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S A S 

1 2 2

1A4 NL. .0.. L. .L.V. .W. 1.0. i. 1.L. W.V.

42.5 1. 1 2 
44.2 0.112 
41.0 0. V? 
41.9 0.5.Z 
40.3 0.169 
0.2 0.41 
4 .9 0.45? 

31.4 t. 512 21.0 0.51? 

10.2 0.13 
4.0 0.12" 
3V.1 0.44I 
41.5 0.41 
31.2 9.111 

41.1 9 .1W 
4V.0 I 0.541 
WA1. .61t 

31 0.4A 

40.9o 0.441I 
M9z2.2 31 

41.0 0.4/4

40.0 0.11 

41.0 0. 2 
31.5 0. 41)t 
34.1 .341 
43.3 0.74 
31.5 0.456 
42.2 9.0l 
44.5 0.11 
31. 0.43 
42.5 0.11 
31.) 9o431 4 0.2 9.1 

41.2 1.32W 

43.9 0.652 

9.3 0.404 

3.1 0. 41i 
1.!1 0.43W 

V.1 9.441 

41.0 4.140

4.) MAO6 
40.2 z.Mal 
41.1 0.79 
41.0 9. la 
40.3 O.110 
44.Z 0.512 
46.9 0.341 
31.0 0.441 
31.9 0.406 
31.Z 0.444 

41.2 0.141 
44.0 0.194 

41.5 9.311 
3.2 0.d 
41.1 0.112 
4V.4 0.12i3 

31.3 9.301~ 
31.9 0.411 
41.9 0. 45 
4.9 0.5Li 
31.2 z 9.411 
4U.2 9.W44 
1.2 9.441 

41.1 9,ul

A 9 & V 

I 1 2 2 

1.L.. LVw. f.L. LW. 1.4.. W.V. 1.0. .V.

40) 0.341 
31.1 0.5MU 
40. Z 0. 5 6 
30.1 0. 541 
30.0 0.4Z 
42.$ 9.t16 
30.0 9.52 
49.9 0.5/2 

43.1 0.1i's 
4.9 0.4 
49.90 0.415 

39.1 1.4U1 31.1 0.411 
42. 1 0.11 
11.1 M,411 

4.0 0.119 41.9 9.,/ 

41.1 M51 
31.2 9.4a3 
.0 . 9.464 

n.5 0.4/b

WA. 9.514 
41. 0.132 
31.5 0.411 
31.0 0.120 
40.0 9.40 
3. 0.319 
3W.Z 0.444 

44.0 0.110 
40.0 0.u 
37.9 9.336 
40., 0.134 
31.5 0.414 

40.0 0.543 

31.4 0.311 
3U.5 9.138 
3V.0 0.4A4 

31 . 9.41 

4.4 9.54# 
31.1 9.410

30.2 0.44) 
37.0 9.13. 1 

4.2 9.14 
41.Z t.;*) 
31.1 0.446 
42.Z 0.441 

41.1 0.5 4 

44.0 0.10 
41.9 0.112 
31.5 0.404 

39. 0. 41 

31.1 0. 41 
39.1 .464 
31.1 $,4u4 

3V. I4.4.A4 

43.9 0.6 14 
3.1 .11)

3V.0 0.4Z4 
41.0 0. 5U 
31.3 0.412 
31.0 0.471 
4040 0. 1%3 
43.5 0.161 

32.9 0.433 
31.1 0. 4 
42.0 0.114 
31.5 0.434 
42.1 .143 
42.5 1 03 
34.5 0.310 
41.1 0.511 
31.0 9.422 

40.1 9.341 

31.1 1.401 

3.0 0.341 
31.3 0.46.  

33.5 9.403f 

31.0 9.314 

31.3 0.61 
31.1 0.4

.2 .  

1.0.. V.W. ..b i.E. rLi. V.W. I.L. 1.

4.2 0.5z,0 
39.2 0.469I 
31.9 9.5u 

31.3 0.421 
31.5 0.11*! 

42.0 0.61Z 
43.0 0.640 
311 0.431 
44.Z 0.332 
43.1 #.134 
31.2 0.45 

34.1 1.453 31.0 0.,143 

41.9 1.510 

42.0 9321 
44.1 9.314 

40.0 0. 4u1 

49.1 f.4l 
41.9 1.311 

41.Z 1.V12

2.5 1.154 
31.1 0.1t 
31.0 0.344 
37.1 0.47Z 
44.2 0.41Z 

40.10 .434 
31.1 0.546 

37.2 0.42t 
31.5 0.415 
31.0 0.  
31.5 0.442 
11.1 9.376 
31.2 0.3 A 
34.5 9.4163 
36.1 9.336 

31.9 0. t45 
40.5 0.41% 
33.1 0.216 
40. 0.310 
30. 0.444 
o'.* 0.444 

44.9 0.41 
31.1 0.3m 
116.) 9.M2

3V.2 0.421 
38.9 0.452 
31.0 0.426 
34.Z 0.48, 

31.0 0.341 

34. 0.212 
317.0 9.42t 

33.109.11 

33.5 0.214 
P. $ 0.412 
3.5 0.371 
31.1 0.44 
4.) 0.'.1Sv 

40.9 4.49b 
31.1 9.4h4 
3f. $ .L40 

31.0 - 0.2r" 
31.0 1. 4

410 0.533 

31.2 0.445 

31.5 0.410 
3.0 0.11 

30l.9 0.312 
4hA0.2,9Mu 

34.1 1.329 
41.0 0.533 
31.0 0.374 
31.1 0.412 
31.0 0.431 
31.0 0.424 

31.? a 0.41 

31.1 9.4%/ 
34.1 1. 1 
39.0I 0.4/1 

31.1 0.4ll 

30.0 9.314 
44.1 9.511 
31.9 0.316

2 

I 

6 

lz 
13 

II 

if 

10 

21 

1? 
i3 

14 
23 

YE11 

UUA

1 21 2

Fis *I . r... W.V. v . 0.L. 0.V. I. 1. 0. . .1.. .V.

1 1 V 2 

I.L.. .V. f.tL ILW. .0.. 3.4. .LL LW.

A 9 A 

1 0 2

.L .V. '.0.. .V. 1L. V. .0. W.1VA

01/4' 40.W 9.11 
50. 011. 2.2 0.101 

IA, 41.1 0.1',k 

14 ./. 04

41 0. 51 
3 .1 

40 0.112 
31 9.34

3!.0 0.131 

4 . 0.i ao923

41.30 .241 
2.1 9.134 

4.0 0.723 
21. 9.4l

0.1 0.ri 
4. 0.12 

31.4 0.3t4 
24 24

31.4 0.41) 31.1 0.111 
01 0.413 2.6 0.120 

44.9 0.1A 45.1 0.73Z 
J1.0 9.321 3.1 .342 

24 Z 4 24 24

It.tlAPi 

kin'010AII A 

LJAV. 0At I

41.2 0.411 
4.1 0.14 
0.) 0.544 

41.2 Z .644 
31.0 .415 

40. 1 .OM4, 

'1.0 0.11 

0.1 0.411 
4.1 0.4 

42.Z 9.132 
31.1 0.403 
U1.1 0.441 
4j.1 s .111 
41.1 .3  
44.1 .1" 
4QJ.9 9.Ul 
4J.) 9.1/11 
49.W t 9.31 
41.0 9.31 

3. 0.4,4W 
41.3 0.5"4 
31.f 9.4ca 
33.1 t.

Cul(RL

PI0,L0AI A 

LAYAI4 119 1

2

31.4 9.44i 
2.6 0.129 

43.) 0.741 
34.5 0.'403 

23 25

403.90 .512 
0.1 0.044l 

01.0 9333 
23 23

31.1 9.410 

41.2 0.3) 
21.5 0.154 

23 23

31.4 0.415 
2.2 0.0,17 

40.5 0.562 
30.0 0.230 

25 35

31.4 0.4U2 
2.6 0.104 

41.1 9.75 
34.1 0.CA 

;a 2
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LUCIM., tIAI I I 2 2

Ii3 ,ISA . 1.L. V.V. .L. .VW. 5.1. V.v. I.L. WV.

I 
A 

1 
t 
I 

1 

13 

Ii 

23 

21 

11 
16

21.0J 

31.0 

2:1.4 

2.) 
4.1

0.13 

0.211 

o.lrc 

0. 1041 

0.293 

0.141 
0.202 

0.11? 

0.131 

0 .14~l 
0.103I

*01. 0.l112 
2?.2 1.111 
34.150.311 
?.0 M.OO 
34.1 0L343 
:9.3 0.136f 
32.3 ZU1 
41.3 .LAI 
11.0 0.13.  
'1.2 9.10 
21.0 1)ll 

2.9I 0.27t 

26.1 0.133 33.0 0.2.6 
2.1 6.12 

30.0 L0.11

J.; 0.211 
21.1 0.1hl1 

IV.1 1.1 4 
30.0 0.11 

21.) 0.144 

30.9 0.lli 

30.2 U.I it 
71. 0.140 

2.)Z 0.104 

21.0 0.144 21.1 0.120 2/.) 0.144l 

21.0 0,.l16 

20.$ .131 
24.1 0.110

Table 7.3-17A (continued) 

2 

r. v 0. o. LLt. w.v. .L. W.V. f.L. V.

I A I 
1 £ 2 2 

f.L. W.V. r.L. W.V. f.L. V. rf.. W.V.

31.0 0.21 

N4.0 0.131 
31.4 z 9.114 

21.3 0.141 
31.4 0.2Ni 
53.1 o. v, 
M1.0 0.211 
21.2 0.103 
2161 9. tUt 

27.5 0.111 
2v. 0 9.143 
26.4 0.01s 
24.0 0.121 
33.2 0. i

.AL61. 3 

06kllClk A I A I 

UIVA LAJV I 2 .z 

# 1 W . .L. V.I .1. .. I.. 1.1.. v. I.L. v.!.

9y . U.L .111 30.0 031l 21.) 0.143 
02. 06.', 2.0 0.34 2.b 0o.261 2.0 0.34) 

MAS 44.) U.101 3 .1.41 3v.0a 9.11 
AI94 2T.. 0.104 4.1 1.1W . 0.194 

so IN is 20 20 11 11

21 0.113 
.4 0.16h4 
1 0. al A.1 O.,ll 

lb lb

A I A 

I I I 

1.,L. w.V. I.L.. V.A. I.L. w.v. IL. W.V.  

0 0 o I o 0 0 0

A A A 

a 1 1

I 

2

I . i . . . i
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Table 7.3-178

LUMIIIA.

1IJ'LILAII A 9 A 4

L4JCY . ,04 1 £ 1 2

A 9 

£ I

FiSI1 4. I.L. * .w I.L. 4.4. .. 4.. .L. 4.W.

6 
13 
4 

it 

1 
Is 
3 

1I 

l2 
13 
14 

11 
13 
11 
20 
l1 

a 24 

IREAMMs1 
UAL

43.2 VA7/3 

41.3 0.5Ct 
41.0 .ML 
40.6 Cut* 
4.1 0.312 
40.3 0.52?Ir 
31.1 0.4sit 
31.3 0.416 
41.1 0.M44 

33.3 9.34d 

41.1 ."5.  
40.3 0. 52;e 
38.3 0.421 
31.1 0.403 
41.3 0.43 
44.1 .644 

31.1 0.4w 
44.4 9.15') 

4.0 0.144 
U3. V.444 
41.4 9.b4) 

1.1 9.lid 
44.1 0.43'i

42.0 0.634 

2v. 4 0.454 
44.Z 0.13W 
44.0 0. 343 
41.3 9.504 

43.0 0.53 
44.0 9.63M 
41.t 0.540 

31.Z 9.462 
41.Z 0. !" 
43.9 0.04 
41.0 O.531 
40.391.509 
42. ej 0.W46 
337.1 9. 460 
3X.0 0. 4Z4 
42.3 0.511 
V.4 1 0. 40 
41.) 1.U33 
4.10.7 .14z 

34.3 VNIs 
41.0 9.1 

411 0.101 

1'J.o 9.401

44.1 0.711 

45.0 0.11 
42.2 0.613 
4?.Z 0.564 
47.1 CSO 

31.1 9.4I3 
4Z.Z 1344 

38.3 0.403 
41.1 0.5U4 
37.1 0.49? 

44.3 9.15Z 
41.5 0.563 
43.0 0.60? 
4Z.3 9.551 

40.9 0. 4 rl 
U.43 9.421 
49.4 9.4"4 
411 0.633 

4.9 L9I.  
40.1 0.1l 
34.V 0.4fa

43.1 0.64 
40.1 0. 4*2 

40.3 0.412 
440 0.741 
2893 0.411 
39.0 0.41 
31.3 0.53 
41.1 0.51 
44.0 0.111 
41.3 9.55, 

4. 1 0.301 
4A.0 0.544 
3.3 9.1 

42.3 0,.501 

41. 1 0. 31 41,. 0.41 

30.1l 9.46?1 

41.1 0.6I1

A 4 At U A 3 

2 1 1 1 1 2

1.L. VA. I.L. . V. .L. 4.W . I.L,. 4V .

41.9 .51 43.0 .5US 

41.0 9.56 3-3. 0.464 
40.1 9.434 40.2 0.5U4 
31.6 0-,4W 44.) 0.523 
3.0 0.331 3. 0 0.431 
41.? 0.541 41.1 0.531 

43.1 0.51 40.4 0.431 
42.6 0. 64^1 41.9 0.371 
31,. 0.433 42.3 0.636 
36. 0.21 3.11 0.511 
41.1 0.523 3 .Z 0.414 
49.Z 0.5N0 4#.3 0.501 
42.1 0.121 33.3 0.2I 
31.3 9.331 41.0 0.31t 
40.4 0.544 43.3 0.701 

31.0 0.4 Z 41.0 0.523 
41.0 0.5146 3. 0.412 
34.1 0.4W3 41.4 0.540 
41.1 . l)3 .1 . 44# 
41. i O.Sil 1.1 0.441 

41.) 9.wit 4 41.1 0.539 
44.1 0.116 41.1 0.464 
31.0 0.441 3d. Z 0.433 
3W.' 9.44 3 .) 0.441 

rd.0 0.40Z

41.3 0.514 
42.1 0.514 
41.3 9.133 
41.0 0.26 
40.9 0.41 
37.1 0.451 
42.0 0.504 
41.1 0.54 
33.4 0.233 
41.1 0.626 
31.4 1.451 
41.3 0.U4 
42.1 M.21 
42.3 0.541 
42.1 0.l5 

41.0 0.564 

44.6 0.651 

42.1 4.314 42.1l 0.41 
41.1 0,il1 

41.1 0.11

41.$1 '.564 
40.1 0.5US 
42. 0.511 

29.1 0.44Z 
42.5 0.5"an 
42.3 0.519 
41.1 0.532 
33.3 0.441 
42.2 0.167 
31. 2 0.4 
31.3 0.453 
42.3 9. 3u 
1.1 0.413 
32.1 0.721 
40.3 0.544 
40.? 0.431t 
40.3 4.415 

40.6 0. 50V 
a.4 v0.4)1 
3v.2 0.46 
40.1 0 .443 
40.9 0.13 
31.4 0.4ibi4

33.9 
31.3 
23.0 
39.0 
35.5 
37.0 
40.0 
36.3 

38.3 . i 

34.3 
27, ) 

34.3 

All 
A.,1 

36.9 
31.1 
36.3 
i1.  31.0 
3i.)

0.304 

0.433 
9,177 

0.324 
0.433 
0.416 
0.349 
0. lit 

0.40Z 

0.25? 
0.443 
0.170 
0.324 

0.318 
9.311 
0. 4j7 
0.3No, 
0.44 
0. 3w 
0.=31

31.$ 0.41? 

U.0 f. 4 la 
38.0 0.436 
44.2 0.4Vol1 
31.3 0.214 

36.3 0.376 

313 0.330 

31.0 0,311 

31.3 0.44Z 

34.0 0.303 
32.9 0.241 
43.0 0.461 

33.3 0.3%1t 
34.3 Q.23 

31.0 0.230 
374. 0. 403 

31.3t 0.4",31' 

11.0 0i .354l 

34.) 0.?0 37.0l 0l.45

CUR IImutA

I A 9 

1 2 1
£ I ? 2 1

r.. v.V r.t. L. v. LL. V.i. r.L. 1.V. r... .. r.1. V. 4. L. .. . .L. V. . r.t. .. r.t. i.4. r.L. . . r.i. Lt.
RAN ' 40.1 0.47W 

Sr. Ky0.* .10. 1 A 
141' 4..1 0.il 
1901 3.1 9.314 
%a 24 24

40.6 L.514 41.3 0.5il 
2.4 9.121 1.0 .10 

44.Z 0.159 4.0 0.711 
34.1 0.26w 29.9 0.241 
2n 23 Is i s

34.0 0.211 
2M4 0.1 it 
35.0 9.331 
33.3 0.30.  
35.3 L 9351 
31.3 1.231 
40.3 0.451 
33.9 9.2s3 
36.0 0.346 
34.3 1.11 
33.3 0.320 
34.0 0.114 
36.0 L.3IM 
29.3 0.409 
36.0 L.30 
33.3 9.13 
31.1 0L5 
330 I0.31 
32.3 L.256 
33.0 0.32 
3b. 0 L.342 
33.) 9.354 

31tl t,31 

31.9 0.491

31.9 9.413 
31.9 9.316 
36.5 9.3%4 
36.3 0.2791 
31. .330 

36.0 0.341 
36.9 9.365 
3V.3 0.31? 
31.9 9.11 
36.0 0.3111 
31. 9.426 
32.0 1.Z" 
33. .237 
32.3 0.214 
36.0 1.360 
33.1 9.314 
34.9 9.271 
31.) I.261 
32.1 0.21 
34.) 0.343 

34.1 $J/11 
31.3 9ll 
31.3 9.330 
33.3 9.257

nIK.ICAIL A 

LARALN. AM I

41.Z 0.572 
1.4 0.004 
44.1 .LM 
34.1 0.46Z 
i 24

40.2 0.524 

2.2 9.010 
44.1 1.7111 
33.39.31 

Z4 24

40.1 0.3.3 
2.9 Co0i1 

431 0.1 
33.3 0.11 

n) 23

40.3 1.540 
2.? 0.0-14 

44.6 9.6Z 
32.4 0.Zl 

24 24

40.2 0.432 
2.1 1.030 

42.3 0.613 
32.1 9.Z21 
23 23

33.1 0.3 
12 1.011 

4 0 0.41t 
21.9 0.110 

2? 2?

36.1 0.371 
2.6 0.012 

40.0 0.41 
31.9 9.2 Z 

23 23

34.1 1.321 
2.4 9.05? 

40.5 9LAI 
21.3 0.161 

Z4 24

31.6 0.425 

32.0 O.231 
24 24

I.L. W.We 1. . i . f,, .wi. . I.L. V.14.
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Table 7.3-178 (continued)

F1PILI.AIE .  

F" IVl W. I.L. il

6 
2 
3 
A 
I 

i 
I 
0 

1 
11 
ii 
'3 
14 

11 
16 

11 
10 
11 

21 
22 
21 
20 
21

3U.2z 0. z31 
33.9 0.2% 
1i.0 0.I20 
n.0 0. TA 
31.1 .21R 
30.1 0.230 
Mo.2 I. EW! 
2y.1 9.1a 

1.3 9.132 
".1 Q.2T 

3.1 0. 1 

30. z Qi. 111 13.10.wI 

30.1 9.11L 
21.2 0.111 
*1.0.0 914 
3"1.3 0,23/ 
11.1 O.12l V.2 9.161 
24.0 0.123 
2.1 0. 1 A 
21.3 0.000

I A 3 

.. . r 

WeL W.o. e.L We. .e rL. tI

.0 9. 13 4 
Z.1 5 .131 

31.0 0. z23 

2.1 9.113 

31.1 0 MO 
:a.) .7m4 

V1.3 M ! 

31.0 0. 111 
31. 4.1 

"0.0 0.111 
20.0 9.117 
21.5 9.142

3.1 $0.2"0 
21.3 L.11 
3 .21 9.214 

23.1 0.110 

2h.3 LOUI "1.3 0.241 
9$ 0.110 

Tl. I QI.Wj .  31.3 1.114 

31.0 0.217 
21.1 "9.110 

3.5 0.00

n. 5 0.24S 
30.1 O.163 

30.0 0.11? 

30.3 0. zoI 
31.1 0.1ri 
32.0 0.110 
311.2 0.1 

33.1 3.312 V,. 119.'tyl 

31.3 9.11b 

313. 9.20 

23.) .141 

11 0.111 
m3. 1 9..Iv

A A 

1 1t 2

27.0 I.ll4 

2.1 0.11 
2 0.1 00 

21.0 0.l31 
23.0 0.15M 

1.1 0.131

21.0 0.122 
31.3 0.201 
23.0 0.113 
z?.1 0.111 
21.3 0.t33

23.1 1.134 
26.0 0.113 

21.1 0.171 
21.0 0.102

3 

2

23.0 0.10 

21.1 0.124 
23.1 0.114

A 3 A 3 

.3 V..4 .L. V.1. r.t. V.. . .L. V.V.  

21.1 0.094

I103f3110

,MW CAl& A 

LAXYALI 1ilt

3 Ai 

1 2

S 

2

I.L. .. (.. V.0. :.L. WV.. 1.L. .0.

llAA 20o.z .104 

if. P12.' .00a 1 

R1ig* 3.30.01W 
2 ta .

103 0.1,11 20. .2 
1 .0 ~ 040 11 0. a V 

Zi o.I 13 .1i 
I i i 16 A I

31.1 0.2t0W 

" 2. i.b 

I1.0 b lIb 
16 lb

1.L. 0.1. 1.L2. 0.S . I.. 0.0. V . .( .. .

21.6 0.131 

1 1

V. 0.141 23.0 9.1A1 
1.4 #.02 9 1 .021 

31.1 '.231 21.3 0.111 
1.9 0.112 26.9 9. loZ 

I ) 1 0

0.) 0.041 
20.) U.Ioo 

W.1 4 .111 SO1

A I AI 

I.. W.V. 112. 0.0. 1.. L.  

21.1t 0.111 

1 1 0 0 0! 0

3 

2 
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0 0
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Table 7.3-18A

Regression Analysis of TRC vs Percent reduction In Length and Weight 
Rainbow Trout ELS Test

Continuous Exposure - 20 dph 
Level TRC In TRC Length

3 
4 
5 

Control

43 
19 
10

3.16 26 
2.94 21 
2.30 28 

29

Regression: In TRC (xl 
yl = 1.llx - 1.23 
% inhib in length 
TRC 

Regression: In TRC (x 
y2 x 9.15x- 11.63 
% inhib in weight 
TRC

weight % red L I red V

0.12 
0.13 
0,14 
0914

10.3 14.3 
6.9 7/.1

3.4 
0.0

Regression Output: 
Constant 
Std Err of T Est 
9 Squared 
go. of Observations 
Degrees of Freedom 

X Coeflicient(s) 4.105596 
Std Err of Coef. 0.325177 

Regression Output:

0.0 
0.0

vs % redution in length (lI}

5 
13

10 
39

vs % redution in weight ly)

I 
11

Continuous Exposure - 61 dph 
Level TRC In TRC Length

5 
Control

41 
16 
1

3.71 30 
2.11 30 
2.08 40 

41

Regression: In TRC x) 
yl=15.26x-31.38 
% inhib In length 
TRC

Regression: In TRC (x) vs I 
yZ=36.29x-70.20 
% inhib in weight 1 
TRC 1

5 
16

10 
27

Weight I red L I red V

0.18 
0.45 
0.51 
0.57

26.8 
7.3 
2.4 
0.0

68.4 
21.1 
10.5 
0.0

vs % redution in length lyl)

10 
15

25 
40

redution in weight (y2) 

10 25 50 
9 14 28

Constant 
Std Err of I Est 
R Squared 
No. of Observations 
Degrees of Freedom

I Coefficientisl 9.747307 
Std Err of Coef. 0.6741824 

Regression Output: 
Constant 
ltd Err of Est 4 
R Squared 
Po. of Observations 
Degrees of Freedom 

I Coefficient(s) 15.26123 
Std Err of Coef. 3.834041 

Regression Output:
Constant 
ltd Err of yEst 

R Squared 
No. of Observations 
Degrees of Freedom

I Coefficient(s) 36.28998 
sltd Err of Coef. 9.8381949

-1.23313 
0.336110 
1.995229 

3 
1 

-22.A251 
0.617671 
1.295229 

3 
I

1.4 41204 
).940631 

3 
1 

-10.2011 

;.931521 
3 
I

( 
{

I



Table 7.3-18B

Regression Analysis of TRC vs Percent reduction In Length and Veight 
Rainbow Trout ELS Test

Intermittent Exposnre -21 dph 
Level TRC In TRC Length Veight

1 671 
2 556 
3 429 
4 259 
5 129 

Control

6.52 
6.32 
6.06 
5.56 
41.86

Regression: In TRC (x) 
y1A8.8lx-43.96 
% inhib in lengLh 
TRC 

Regression: In TRC (x) 
y2=28.09x-156.04 
1 inhib in weight 
TRC

24 
24 
26 
27 
28 
28

0.11 D oll 

0.12 
0.14

red L 
1493 
14.3l 
7.1 
3.6

0.14 0.0 
0.14 0.0

t red V 
21.4 
21.4 
14.3] 
0.0 
0.0 
0.0

vs I redution in length (yll

1 
165

5 
253

10 
457

vs % redution in weight (y2)

1 
268

5 
309

10 
369

25 
630

Regression Output:
Constant 
Std Err of T Est 
R Squared 
lo. of Observations 
Degrees of Freedou

X Coefficient(s) 8.810013 
Std Err of Coef. 2.471263 

Regression Output: 
Constant 
Std Err of I Est 
R Squared 
No. of Observations 
Degrees of Freedot 

X Coefficientls) 28.08551 
Std Err of Cue. 0.191198

Intermittent Exposure -60 dph 
Level TRC In TRC Length Weight

1 718 
2 563 
3 418 
4 263 

5 119 
Control

6.58 
6.33 
6.04 
5.57 
4.78

Regression: In TRC (x) 
yl=24.50x-123.96 
% inhib in length 
TRC 

Regression: In TRC Ix) 
y2=43.87x-203.417 
% inhib in velight 
TRC

26 
28 
31 
36 
40 
41

0.09 

0.20 

0.35 
0.52 
0.56

red L 
36.6 
311 
21.4 
12.2 
2.1 
0.0

Sred T 
83.9 
75.0 
64.3 

37.5 
7.1 
0.0

vs -redution in length Cyl) 

1 10 25 
164 237 437 

vs % redution in veight (2)

1 
106

10 
130

25 
1813

50 
323

Regression Output:
Constant 
Std Err of I Est 
R Squared 
No. of Observations 
Degrees of Freedox

X Coefficient(s) 24.50141 
Std Err of Coef. 0.919663 

Regression Output: 
Constant 
Std Err of I Est 
R Squared 
No., of Observations 
Degrees of Freedom 

X Coefficient(s) 43.86822 
Std Err of Cue!. 1.970694

-43.9645 
2.154564 
0.864029 

2 

-156.037 
0.105042 

0.999953 
3 
1

-123.158 
0.688693 
0.97190 

4 
2 

-203. 465 
2,80031 
0.9339812 

5 
3



Section 7.4 Snail Acute Tests



TEMPERATURES (CELCIUS) 

GONIOBASIS 
MARCH 28- APRIL 21,1998 

CONTINUOUS EXPOSURE 

TREATMENT 
LEVEL 

REPLICATE A D 
DATE: 
3/28 25.0 25.0 

25.4 24.9 
3/29 25.2 25.5 

25.4 25.4 
3/30 25.2 25.2 

25.4 25.5 
3/31 25.2 25.5 

25.7 25.8 
4/01 26.0 26.0 

25.2 25.6 
4/02 26.1 26.1 

TREATMENT 
LEVEL 1 

REPLICATE A B

MEAN a 
S.D.  

MAX a 
"IN

25.4 
0.4 

26.1 
25.0 
11

25.5 
0.4 

26.1 
24.9 
11

TREATMENT I

MEAN 
S.D.  
MAX 
KIN 
N:

25.5 
0.4 

26.1 
249 
22

Table 7.4-1

2 3 4 5 

A B A B A B A D

25.2 
25.4 
25.5 
25.5 
25.2 
25.4 
25.2 
25.7 
26.0 

25.7 
26.3

25.0 
25.3 
25.2 
25.4 
25.5 
25.9 
25.5 
25.8 
26.0 
25.7 
26.0

2 

A B

25.6 
0.4 

26.3 
25.2 
11 

2 

25.6 
0.3 

26.3 
25.0 
22

25.6 
0.3 

26.0 
25.0 
11

25.5 
25.3 
25.5 
25.5 
25.5 
25.4 
25.2 
25.7 
25.5 
25.7 
26.0

25.0 
25.3 
25.5 
25.4 
25.5 
25.8 
25.2 
25.8 
25.5 
25.8 
25,0

3 

A B

25.5 
0.2 

26.0 
25.2 
It 

3 

25.5 
0.3 

26.0 
25,0 
22

25.5 
0.3 

2600 
25.0 
I1

25.0 
25.3 
25.2 
25.5 
25.2 
25.5 
25.5 
25.7 

26.2 
25.7 
26.0

25.2 
25.3 
25.5 
25.5 
25.5 
25.7 
25.2 
25.8 
26.2 
25.8 
26.1

25.2 
25.4 
25.5 
25.5 
25.2 
25.5 
25.2 
25.6 
26.0 
25.7 
26.0

4 

A B

25.5 
0.4 

26.2 
25.0 
Ii 

4 

25.  
0.3 

26.2 
25.0 
22

25.6 
0.3 

26.2 
25.2 
I1

25.2 
25.3 
25.2 
25.5 
25.2 
25.6 
25.5 
25.8 
26.0 
25.7 
26. 1

5 

A B

25.5 
0.3 

26.0 
25.2 
11 

5 

25.5 
0.3 

26.1 
25.2 
22

25.6 
0.3 

26.1 
25.2 
11

OVERALL (GRAND) STATISTICS:

MEAN 
S.D.  
MAX 
HMI 
N:

25.5 
0.3 

26.3 

24.9 
132

CONTROL 

A B

25.0 
25.3 
25.0 
25.5 
25.0 
25.4 
25.5 
25.4 
26.0 
25.6 
25.5

25.0 
25.3 
25.5 
25.5 
25.6 
25.5 
25.2 
25.5 
25.0 
25.5 
26.0

CONTROL 

A 0

25.4 
0.3 

26.0 
25.0 
11

25.4 
0.3 

26.0 
25.0 
11

CONTROL 

25.4 
0.3 

26.0 
25.0 
22



TEMPERATURES (CELCIUS) 

60NIOBASIS 
MARCH 28 - APRIL 2, 1988 
INTERMITTENT EXPOSURE 

Table 7.4-1 (continued) 
TREATMENT 
LEVEL 1 2 3 4 5 CONTROL 

REPLICATE A B A 0 A I A B A B A B 
DATE: 
3/28 25.2 25.5 25.0 25.0 25.0 25.0 25.2 25.2 25.0 25.0 25,0 25.0 

25.2 24.6 25.0 24,5 24.7 24.6 24,5 24.5 24.7 24.5 24.5 24,5 
3/29 25.0 25.2 25.0 25.2 25.2 25.2 25.0 25.2 25.0 25.5 25.0 25,2 

25.3 25.3 25.3 25,3 24,7 24.9 24.7 24,5 24.7 24.5 24.5 24.5 
3/30 25.0 25,2 25.0 25,0 25.2 25.2 25.2 25.2 25,0 25,0 25,0 25.2 

24,5 24.9 25.4 24.8 24.9 24,9 24,9 25.2 25.3 25.2 25.3 25.1 
3/31 25.5 25.5 25.2 25.5 25.5 25.2 25.5 25,5 25.5 25.2 25.0 25.2 

25.5 25.7 25.5 25.6 25.1 25.5 25,0 25.5 24.9 25.3 25.3 25.3 
4/01 25.2 25.5 25,5 25.2 25.5 25,0 25.5 25.2 25.2 25.5 25.0 25.2 

25.5 25.5 25.5 25.3 25.3 25.3 25.3 25.4 25.3 25.5 25.0 25.5 
4/02 26.0 25.2 25.9 25.2 25.8 25,3 25.6 25.5 25.6 25.5 25.5 25.6 

TREATMENT 
LEVEL 1 2 3 4 5 CONTROL 

REPLICATE A B A B A B A B A B A B 

MEAN a 25.3 25.3 25.3 25.1 25.2 25.1 25.l 25.2 25.1 25.2 25.0 25.1 
S.D. = 0.4 0.3 0.3 0.3 0.3 0.2 0.3 0.4 0.3 0.4 0.3 0.3 
MAX x 26.0 25.7 25.9 25.6 25.8 25.5 25.6 25.5 25.6 25.5 25.5 25.6 
MIN , 24.5 24.6 25.0 24.5 24.7 24.6 24.5 24.5 24.7 24.5 24.5 24.5 

it It1 1 1 111 1 1 11 I1 11I11 I 

TREATMENT 1 2 3 4 5 CONTROL 

MEAN x 25.3 25.2 25.1 25.2 25.1 25.1 
S.D. * 0.3 0.3 0.3 0.3 0,3 0.3 
MAX * 26.0 25.9 25.8 25.6 25.6 25.6 
MIN , 24,5 24,5 24.6 24.5 24.5 24,5 
N 22 22 22 22 22 22 

OVERALL (GRAND) STATISTICS: 

MEAN = 25.2 
S.D. a 0.3 
MAX : 26.0 
MIN 3 24,5 

N = 132



DISSOLVED OXYGEN (mg/L) 
60NIOBASIS 
MARCH 28 - APRIL 21,198B 
CONTINUOUS EXPOSURE

Table 7.4-2

3 

A B

7.70 
7.90 
7.75 
7.85 
7.80 
7.40

A B A B

7.60 
7.70 
7.65 

7.80 

7.70 7.70

7.65 
7.85 

7.75 
7.60 
7.70 
7.40

7.75 
7.85 
7.75 
7.80 
7.80 
7.GO

7.65 
7.90 

7, 70 7.60 

7.20

7.60 
7.85 
7.75 
7.90 

7.80 7.80

TREATMENT 
LEVEL 

REPLICATE 
DATE: 
3/28 
3/29 
3/30 
3/31 
4/01 
4/02 

TREATMENT 
LEVEL 

REPLICATE 
MEAN a 
8,1), = 

MAX 
MIN

3 

7.71 
0.13 
7.90 
7.40 
12

4 

7.71 
0.13 
71.85 
7.40 
12

5 

7.70 
0.19 
7.90 
7,20 
12

OVERALL (GRAND) STATISTICS:

DISSOLVED OXYGEN (mg/L) 
GONIOBASIS 
MARCH 28 - APRIL 2,1988 
INTERMITTENT EXPOSURE

A B

2 

A B

7.60 
7.85 

7.80 
7.90 

7.65 
7.60

7.55 
7.90 
7.75 
7.85 
7.65 
7.80

A B A B A B 
7.73 7.69 7.66 7.16 7.61 1.78 
0.10 0.07 0.15 0.09 0.23 0.10 
7.90 7.80 7.85 7.85 7.90 7.90 
7.40 7.60 7.40 7.60 7.20 7.60 

6 6 6 6 6 6

7.55 
7.85 
7.90 

7.80 
7.75 
7.40

7.60 
7.90 
7.70 
7.80 
7.70 
7.70

CONTROL 

A B

7.70 

7.80 

7.70 

7.80 7.80

7.65 
7.90 
7.70 
7.70 

7.85 7.80

A B 
7.73 7.15 
0.13 0.13 
7.90 7.90 
7.60 7.55 

6 6

TREATMENT

2 

A B 
771 773 
0.19 0.10 
7.90 1.90 
7.40 7.60 

6 6 

2 

7.72 
0.15 
7.90 
7.40 
12

MEAN 
S.D.  
MAX: 
HIM 2 

N:

7.74 
0.13 
7.90 
7m55 
12

CONTROL 

A B 
7.77 777 
0.05 0.10 
7.80 7.90 
7.70 7,65 

6 6 

CONTROL 

7.77 
0.07 
7.90 
7.65 
12

MEAN 
S.D.  
MAX 
IN

7.72 
0.14 
7.90 
7.20 
72



DISSOLVED OXYGEN (mg/L) 
GONIOBASIS 
IIARCH 28 - APRIL 21,1988 
INTERNITTEN" EXPOSURE

TREATMENT 
LEVEL 

REPLICATE 
DATE: 
3/28 
3/29 
3/30 
3/31 
4/01 
4/02 

TREATMENT 
LEVEL 

REPLICATE 
MEAN = 
S.D. = 
MAX z 
HIM 2 
N=

Table 7.4-2 (continued)

2 3 4 5 CONTROL 

A B A B A B A B A B A B

7.65 
7.80 
7.90 
7.85 
7.70 
7.80

7.50 
7.85 
7.90 
7.60 
7.80 
7.40

7,60 
7.95 
7.75 
7.80 
7.80 
7.80

A B 

7.78 7.68 
0.09 0.20 
7.90 7.90 
7.65 7.40 

6 6

TREATMENT I

MEAN 
S.D.  
MAX 
"IN 

N

7.73 
0.16 
7.90 
7.40 
12

1.60 
7.90 
1.15 7.75 

7.90 
7.70 
7.40

7.70 
7.90 
7.80 
7.85 
7.95 
7.80

2 

A B 
7.78 7.71 
0.11 0.19 
7.95 7.90 
7.60 7.40 

6 6

2 

7.75 
0.15 
7.95 
7.40 
12

7.65 
7.75 
7.80 

7.85 
7.85 
7,40

7.55 
7.95 
7.85 
7.70 

7.75 
7.80

3 

A B 
7.83 7.72 
0.09 0.17 
7.95 7.85 
7.70 7.40 

6 6

3 

7.78 
0.14 

7.95 
7.40 
12

7.80 
7.90 
7.80 
7.90 
1.65 
7,40

7.60 
7.85 
7.75 
7.90 

7.75 
7.80

4 

A B 
7.77 7.74 
0.14 0.19 
7.95 7.90 
7.55 7.40 

6 6

4 

7.75 
0.16 
7.95 
7.40 
12

7.70 
7.95 
7.65 
7.95 

1.80 
7.40

7.65 
7.80 
7.80 

7.90 
7.80 
7.80

5 

A B 
7.78 7.74 
0.10 0.21 
7.90 7.95 
7.60 7.40 

6 6

5 

7.76 
0.16 
7.95 
7.40 
12

7.65 
7.90 
7.90 
7.80 

7.75 
7.50

CONTROL 

A B 
7.79 7.75 
0.08 0.15 
7.90 7.90 
7.65 7.50 

6 6

CONTROL 

7.77 
0.12 
7.90 
7.50 

12

OVERALL (GRAND) STATISTICS:

MEAN 
S.D.  

MAX 
KIN

7.76 
0.15 
7.95 
7.40 

72



TOTAL RESIDUAL CHLORINE - AIPERO'ETRIC-NETHOD- (u.(LI
GONIOBASIS 
MARCH 28 - APRIL 21,1988 
CONTINUOUS EXPOSURE

Table 7.4-3
TREATMENT 
LEVEL 

REPLICATE 
DATE 
3/28 

3/29 

3/30 

3/31 

4/01

1 2 3 

A I A .B A B

468 463 
463 454 
462 453 
460 456 
445 472 

.444 464 
460 472 
456 474 
460 439 
468 :438 
471 474 
-460 466 
452 474 
455 469 
473 485 
468 -481 
472 472 
462 462

TREATHENT 
LEVEL 

REPLICATE A B

REAN 

HAI 

N am

- 461 465
8 13 

473 485 
444 438.  
18 --18

TREATMENT 1

463 
11 

485 
438 
36

202 217 
198 212 
201 211 
202 207 
196 216 
193 209 
191 212 
201 212 
203 203 
193 207 
210 223 
204 224 
200 226 
189 217 
202 228 
199 226 
196 227 
196 219 

2 

A B 

199 216 
5 8 

210 228 
189 203 
18 18 

2 

207 
I1 

228 
189 
36

A B A 3

CONTROL 

A B

105 105 
103 99 
93 108 
103 107 
101 108 
97 105 
103 99 
99 97 
105 105 
102 101 
111 113 
105 101 
115 113 
107 111 
109 115 
105 113 
104 115 
95 114

48 
48 
50 
48 
42 
34 
47 
41 
44.  
42 
44 
42 
48 
46 
51 
48 
45 
44

47 
43 
51 
48 
41 
39 
42 
42 
42 
41 
44 
45 
49 
48 
50 
49 
54 
44

25 
27 
23 
23 
20 
19 
29 
18 

16 
27 
18 
24 
23 
28 
28 
21 
22

33 
34 
25 
37 
18 
16 
20 
20 
18 
15 
19 
19 
22 
22 
25 
25 
35 
22

-I 
-0 
-1 
-.5 

-9 

-6 
-5 
-3 

-2 
-1 
-0 0 
3 

-0

-1 

3 

-.2 
-6 
-M2 

-4 
-3 
-4 
-3 
-1 

2 
-1 

.-0 
I

3 

A I 

-103 107 
5 6 

115 115 
93 97 
18 18 

3 

105 
6 

115 
93 
36

MEAN 
S.D.  
MAX 

NI=

4 

A I 

45 45 
4 4 

51 54 
34 39 
18 18 

4 

45 
4 
54 
34 
36

5 

A B 

23 23 
'4 7 
29 37 
16 15 
18 18 

5 

23 
5 
37 
15 
36

CONTROL 

A B 

-2 -1 
3 2 
3 3 

-9 -6 
18 17 

CONTROL 

-2 
3 
3 

-9 
35



TOTAL RESIDUALCHLORINE - AMPEROMETRIC METHOD (ug/L)
. GONIOBASIS 

MARCH 28 - APRIL 2, 1988 
INTERMITTENT EXPOSURE 

TREATMENT 
LEVEL

REPLICATE A B 
DATE 
3/28 4600 5052 

4631 4778 

3129 4342 
4746 4766 
4483 4229 

3/30 4568 
4628 4307 
4445 

3/31 4818 4614 
4818 4698 
4621 4482 

TREATMENT 
LEVEL 1 

REPLICATE A 9

NAN a 

MAX

4609 4616 
149 270 

4818 5052 
4342 4229 

1L 8

TREATMENT 1

MEAN 
S.D.  
MXA• 

N-

4612 
202 

5052 
4229 
19

Table 7.4-3 (continued)

2 3 4 CONTROL

A B 

3728 3633 
3860 3838 

3443 3545 
3694 3750 
3680 3704 

3757 3896 
3857 3832 
3675 

3630 3878 
3683 3755 
3611 3666 

2 

A B 

3693 3750 
116 114 

3860 3896 
3443 3545 
I1 10 

2 

3720 
116 

3896 
3443 
21

A B 

3065 2832 
2776 2864 

2790 3085 
3053 3133 
3065 3052 

3016 3104 
2975 3096 
2484 2780 

2979 3101 
3107 3081 
3086 3001 

3 

A B 

2945 3012 
189 126 

3107 3133 
2484 2780 

11 11 

3 

2978 
161 

3133 
2484 

22

A B 

1892 1779 
1934 1926 

1802 1876 
1989 1966 
1954 1948 

1872 1840 
1839 1853 
1777 1874 

1874 
1915 1917 
1853 1850 

4 

A B 

1883 1882 
67 54 

1989 1966 
1777 1779 

10 I1 

4 

1882 
59 

1989 
1777 

21

A D

872 809 
717 867 

851 832 
830 823 
798 798 

785 819 
844 815 
807 819 

799 809 
790 779 
762 778 

A B 

805 813 
44 25 

872 867 
717 778 

11 11 

5 

809 
35 

872 
717 
22

A B

-9 -5 
-5 -3 
-6 -5 

"8 -7 
-3 3 
-0

CONTROL 

A B

-2 
4 
3 

-9 
11

-0 
4 
6 

-7 
10

CONTROL 

-1 
4 
6 

-9 
21



Table 7.4-4

PERCENT MONOCHLORAMINE ,- OPi METHOD 
ONIOBASIS 
MARCH 28 - APRIL 2, 1988 
CONTINUOUS EXPOSURE

PERCENT MONOCHLORAMINE - DPD METHOD 
6ONIOBASIS 
MARCH 28" APRIL 2l1980 
INTERMITTENT EXPOSURE

1 5

A B

94.8 
96.3 
94.3 
95.3 
93.8

94.6 
95.6 
95.1 

9.3 
93s7

I

REPLICATE A B

A B 

100.0 100.0 
100.0 100.0 
94.7 91.9 
95.4 946 

A B

TREATMENT 
LEVEL 

REPLICATE 
DATE 
3128 
3129 
3130 
3/31 

TREATMENT 
LEVEL

1 5

A B

98.1 
98,1 

99.2 
98.2

99.0 
98.2 
9".0 
99.0

REPLICATE A B

A B 

99.2 99.3 
99.0 99.9 
97.0 98,3 

A B

MEAN 
S.D.  
MAX 
MIN 
N=

98.4 
0.5 
99.2 
98.1 

4

TREATMENT I

MEAN: 
S.D. s 

MAX 
MIN 
N:

98.6 
0.5 
99.2 
98.1 

8

6RAND (OVERALL) STATISTICS

MEAN a 
SO.D 
MAX = 
fIN 
N:

95.9 
2.5 

91.9 
18

GRAND (OVERALL) STATISTICS

MEAN = 
S.D. x 
MAX a 
MIN 
N=

98.7 
0.7 
99.9 
97.0 
14

TREATMENT 
LEVEL 

REPLICATE 
DATE 
3/28 
3/29 
3/30 
3/31 
4/01 

TREATMENT 
LEVEL

MEAN = 
S.D).  

MAX x 
MIN = 
N:

94.9 

96.3 
93.8 

5

95.1 
1.0 

96.3 
93.7 

5

96.6 
4.1 

1000.  
91.9 

4

TREATMENT

98.8 0.4 

99.0 
98.2 

4

97.5 
2.9 

100.0 
94.7 

4 

5 

97.1 
3,3 

100.0 
91.9 

8

99.2 
0.8 

99.9 
98.3 

3

MEAN 
S.D.= 
MAX 
MIN  
N'

95.0 
0.9 

96.3 
93,7 
10

98.4 
1.2 

99.2 
97.0 

3 

5 

98.8 
1.0 

99.9 
97.0 

6

I



UN-IOMlIEi.AMMONIA-NITRO6EN (ugIL) 
60NIOBASIS 
MARCH 28 - APRIL 2, 1988 
CONTINUOUS EXPOSURE 

TREATMENT 
LEVEL 1 

REPLICATE A B 0 
DATE: 
3/28 20 20 24 

3/30 30 27 21 

4101 22 24 21 

TREATMENT 
LEVEL 1 

REPLICATE A 8 

MEAN = 24 24 21 
S.D.z 5 4 4 
MAX : 30 27 21 
MIN : 20 20 2( 
N x3 3 

TREATMENT 1 

MEAN : 24 V 
S.D. 4 
MAX 30 21 
IN : 20 Is 
N: 6 

GRAND (OVERALL) STATISTICS 

MEAN x 22 
S.D. = 5 
MAX x 43 
IN : 15 
N : 36

Table 7.4-5

2 

A B 

0 19 

a 28 

1 22 

2 

A B 

3 23 
4 5 
a 28 
0 19 
3 3 

3 
4 
a 
9

3 

A B 

21 19 

26 29 

19 19 

A B 

22 22 
4 5 

26 29 
19 19 
3 3 

3 

22 
4 
29 
19 
6

4 

A B 

20 19 

23 26 

20 21 

4 

A B 

21 22 
2 4 

23 26 
20 19 
3 3 

4 

21 
3 
26 
19 
6

A B 

22 18 

22 20 

20 19 

5 

A B 

21 19 
1 1 

22 20 
20 18 
3 3 

5 

20 
2 
22 
18 
6

CONTROL 

A B 

20 20 

43 15 

17 18 

CONTROL 

A 8 

27 18 
14 3 
43 20 
17 15 
3 3 

CONTROL 

22 
10 
43 
15 
6



UN-IONIZED AMIONIA-NITROSEN (ug/L) 

GONIOBASIS 
MARCH 28 - APRIL 2, 1908 
INTERMITTENT EXPOSURE 

TREATMENT 
LEVEL I 

REPLICATE A B 
DATE: 
3/28 109 120 91 

3/30 171 166 161 

3/31 194 177 14( 

TREATMENT 
LEVEL I 

REPLICATE A B I 

MEAN z 158 154 131 
S.D. x 44 30 3, 
MAX z 194 177 164 
MIN a 109 120 91 
N: 3 3 

TREATMENT 1 

MEAN : 156 13; 
S.D. 34 2! 
MAX 194 16f 
HIN 109 94 
N: 6

Table 7.4-5 (continued)

2 

A B 

6 94 

3 154 

0 141 

2 

3 129 
4 32 
3 154 
6 94 
3 3 

2 

9 
3 
4 
6

3 

A I 

82 82 

124 123 

125 126 

3 

A B 

110 110 
24 25 
125 126 
02 82 
3 3 

3 

110 
22 

126 
82 
6

4 

A B 

88 84 

90 85 

4 

A B 

89 84 
1 1 

90 85 
88 64 
2 2 

4 

86 
3 
90 
84 
4

5 

A B 

36 35 

51 50 

47 49 

5 

A I 

45 45 
8 8 

51 50 
36 35 
3 3 

5 

45 
7 
51 
35 
6

CONTROL 

A B 

18 19 

23 24 

19 21 

CONTROL 

A B 

20 21 
2 3 

23 24 
18 19 
3 3 

CONTROL 

21 
2 
24 
I 
6



pH 
60NIOBASIS 
MARCH 28 - APRIL 21,1988 
CONTINUOUS EXPOSURE

TREATMENT 
LEVEL 

REPLICATE 
DATEs 
3/28 

3/30 

4/01 

TREATMENT 
LEVEL 

REPLICATE 

MAX a 
MIN x 

TREATMENT 

MAX 
HIN 
N 2

1 

A B 

8.14 8.13 

8.33 8.28 

9.22 8.26 

A B 

8.33 8.28 
8.14 8.13 

3 3 

1 

8.33 
8.13 

6

pH 
60NIOBASIS 
INTERMITTENT EXPOSURE 

TREATMENT 
LEVEL 

REPLICATE A 
DATE: 
3/28 8.10 8.1 

3/30 8.27 8.2 

3/31 8.34 8.3 

TREATMENT 
LEVEL 

REPLICATE A 

MAX a 8.34 8.3 
"IN c 8.10 8.1 
N: 3 

TREATMENT I 

MAX a 8.34 
HM x 8.10 
N= 6

A B 

8.14 8.12 

8.30 8.29 

8.21 8.22 

2 

A B 

9.30 8.29 
8.14 8.12 

3 3 

2 

8.30 
8.12 

2 

A B 

8.14 8.13 

8.33 8.30 

8.30 8.29 

2 

A B 

8.33 8.30 
0.14 8.13 

3 3 

2 

8.33 
8.13 

6

B 

3 

:7 

30 

13 
3

Table 7.4-6

3 

A B 

B.16 8.13 

8.27 8.31 

8.19 8.20 

3 

A B 

8.27 8.31 
8.16 8.13 

3 3 

3 

8.31 
8.13 

6 

A I 

8.14 8.12 

8.29 8.28 

8.31 8.32 

3 

A B 

8.31 8.32 

8.14 8.12 
3 3 

3 

8.32 
0.12 

6

4 

A B 

8.14 8.12 

8.23 8.25 

8.19 8.20 

4 

A B 

8.23 8.26 
8.14 8.12 

3 3 

4 

8.26 
8.12 

6 

4 

A B 

8.13 8.12 

8.28 8.27 

8.32 8.30 

4 

A B 

8,32 8.30 
8.13 8,12 

3 3 

4 

8.32 
8.12 

6

A B 

8.19 8.09 

8.21 8.15 

8.20 8.16 

5 

A B 

8.21 8.I8 
8.19 8.09 

3 3 

5 

8.21 
8.09 

5 

A B 

8.15 8.12 

8.28 8.28 

8.27 8.30 

A B 

8.28 8.30 
8915 8.12 

3 3 

8.30 

8.1

CONTROL 

A B 

8. 14 8.13 

8.58 8.03 

8.17 8.21 

CONTROL 

A B 

8.58 8.21 
8.14 8.03 

3 3 

CONTROL 

8.58 
8.03 

6 

CONTROL 

A B 

8.14 8.14 

8.24 8.26 

8.18 8.21 

CONTROL 

A B 

8.24 8.26 
8.14 8.14 

3 3 

CONTROL 

8.26 
8.14 

6



GONIOBASIS LEN6THS (am) 
MARCH 28- APRIL 21 1988 
CONTINUOUS EXPOSURE

TREATMENT 
LEVEL 

REPLICATE

Table 7.4-7

1 2 3 

A 3 A B A 3

CELL A 19.t 4.1 
13.8 6.0 
13.8 9.1 

CELL B 12.2 11.5 
5.8 11.7 
9.6 11.1 

CELL C 11.2 11.4 
8.8 12.2 

10.6 7.7

CELL D 9.2 10.3 
11.1 9.9 
10.4 9.2

CELL E 12.5 8.4 
12.6 12.2 
9.2 7.5

TREATMENT 
LEVEL 

REPLICATE 
MEAN 
S.D.  
MAX 
HIM 
N.

I 

A B 
11.3 9.4 
3.0 2.4 

19.1 12.2 
5.8 4.1 
15 15

TREATMENT 1

MEAN = 
S.D.  
MAX 
"IN 
N=

10.4 
2.9 

19.1 

4.1 
30

6.9 5.1 
6.4 7.1 

10.5 8.9 

7.8 7.9 
16.6 6.8 
11.6 11.2 

13.1 10.8 
10.2 10.3 
9.2 9.2 

13.2 J2.2 
10.2 8.2 
8.2 11.4 

20.0 9.1 
11.5 12.1 
9.0 22.1 

2 

A B 
11.0 10.2 
3.7 3.9 

20.0 22.1 
6.4 5,1 
15 15

2 

10.6 
3.7 

22.1 
5.1 
30

OVERALL (GRAND) STATISTICS:

MEAN 
S.D.  
MAX 
IN 
N: 

SEM

9.9 
2.8 

22.1 
4.1 
179 
0.2

4 

A B 

5.6 4.6 
8.5 6.4 
5.2 6.5 

9.1 10.4 
9.2 6.1 
9.2 14.1 

6.4 8.2 
6.3 7.4 
8.8 10.4 

10.8 10.3 
12.1 11.8 
8.2 8.9 

13.8 7.7 
12.7 11.4 
7.8 8.2 

4 

A B 
8.9 8.9 
2.6 2.5 

13.8 14.1 
5.2 4.6 
15 15 

4 

8.9 
2.5 

14.1 
4.6 
30

9.2 11.8 
9.7 6.1 
9,8 8.2 

10.7 12.4 
10.6 12.2 
9.8 9.5 

12.7 5.9 
12.6 7.7 
10.9 8.0 

10.1 10.7 
9.7 7.9 
8.2 12.0 

10.1 14.0 
12.2 10.5 
11.8 9.2 

3 

A 8 
10.5 9.7 
1.3 2.5 

12.7 14.0 
8.2 5.9 
15 15 

3 

10.1 
'we 0 
14.0 
5.8 
30

5 

A B 

6.6 9.9 
6.7 9.1 
7.0 7.9 

7.0 9.9 
7.1 6.8 

11.2 7.9 

12.2 12.1 
16.0 9.9 
15.0 9.8 

13.3 14.5 
11. 13.3 
7.1 6.1 

11.8 8.2 
7.8 6.9 

6.9 6.0 

5 

A B 
9.8 9.2 
3.3 2.5 
16.0 14.5 
6.6 6.0 
15 15 

5 

9.5 

2.9 
16.0 
6.0 
30

CONTROL 

A D 

13.2 8.2 
9.0 8.3 

6.8 

12.0 12.1 
8.5 11.9 
7.8 9.2 

9.0 10.1 
10.9 12.6 
8.1 6.9 

9.4 10.8 
9.9 7.8 

14.0 8.0 

11.1 14.1 
12.3 10.1 
8.1 8.2 

CONTROL 

A B 
10.2 9.1 
2.0 2.2 

14.0 14.1 
7.8 68 
14 15 

CONTROL 

9.9 

2.1 
14,1 
6.8 
29



GOIOBASIS LENGTHS (am) 
KARCH 28 - APRIL 2l 1988 
INTERNITTENT EXPOSURE 

TREATMENT 
LEVEL 1 

REPLICATE A B

CELL A 9.9 10.4 
9.8 14.4 

10.6 12.5

CELL 3 11.5 8.9 
LO.O 11.3 
10.4 11,2

CELL C 9.8 11.1 
10.7 14.4 
9.8 10.2

CELL D 11.2 9.6 
13.1 11.9 
9.4 8.7 

CELL E 14.4 9.4 
11.5 7.7 
10.4 7.1

TREATMENT 
LEVEL 

REPLICATE 
MEAN a 
S.D. a 
MAX a 
NIN a 
NHx

A B 
10.8 10.6 

1.4 2.2 
14.4 14.4 
9.4 7.1 
15 15

TREATHENT 1

MEAN 
S.D.  
NA! 
KIMN 
N,

10.7 
1.8 

14.4 
7.1 
30

Table 7.4-7 (continued)

2 

A B 

10,2 4.6 
9.7 6.2 
7.4 8.1 

l1O 8.2 
f.1 11.2 
7.7 8.2 

10.9 9.0 
7,1 7.3 
9.4 6.3 

7.6 10.5 

10.4 11.5 
10.3 11.6 

13.7 10.8 

13.4 14.7 
12.1 9.1 

2 

A B 

9.8 9.2 
2.3 2.6 

13.7 14.7 
6.1 4.6 
15 15

2 

9.5 
2.4 

14,7 
4.6 
30

3 

A 3 

6.1 4.8 

8.8 8.8 
8.0 7.0 

9.7 6.5 
136 13.2 
7.4 14.1 

9.9 7.8 
10.2 10.3 
7.3 8.5 

14.5 11.9 
12.1 12.5 
10.4 12.0 

11.1 10.1 
II4 I.8 
9.4 9.0 

3 

A I 
10.0 9.9 
2.3 2.7 

14.5 14.1 
6.1 4.8 
15 15 

3 

9.9 
2.5 

14.5 
4.8 
30

4 

A B 

9.8 7.9 
10.5 7.7 
10.7 5.5 

6.6 11.8 
8.8 10.8 
6.7 9.0 

10.0 7.5 
13.3 0.7 
11.8 11.8 

8.8 11.1 
11.3 12.3 
7.6 10.7 

9.9 11.4 
9.1 11.4 
7.2 8.6 

4 

A B 
9.5 9.7 
1.9 2.0 

13.3 12.3 
6.6 5.5 
15 15

9.6 
2.0 
13.3 
5.5 
30

OVERALL (GRAND) STATISTICSi

MEAN x 
SoD.  
MlAX x 
"IN 2 
N: 

SEA-

9.9 
2.2 

18.6 
3,9 
181 
0.2

5 

A D 

13.9 7.7 
10.6 9.8 
11.9 7.1 

11.3 12.0 
12.1 8.1 
10.1 9.9 

12.2 11.9 
9,6 9.2 
6.8 12.4 

13.2 11.5 
10.l 13.2 
9.7 9.2 

7.9 8.1 
7.5 7.8 
7.2 9.3 

5 

A 8 
10.3 9.8 
2.2 1.9 
13.9 13.2 
6.8 7.1 
15 15

10.0 
2.1 
13.9 
6.8 
30

CONTROL 

A B 

6.6 12.1 
7.9 9.6 

11.1 8.9 

13.2 10.7 
12.7 10.  
11,2 8.9 
9.6 
8.5 10.2 

10.3 7.9 
9.3 7.3 

11.2 8.9 
li.t 9.0 
10.3 8.l 

18.6 7.4 

11.6 3.9 
6.7 7.1 

CONTROL 

A B 
10.6 8.7 
2.9 1.9 
18.6 12.1 
6.6 3.9 
16 15 

CONTROL 

9.7 
2.6 
18.6 
3.9 
31



Section 7.5 Daphnia Acute Tests



Table 7.5-1 

TOTAL RESIDUAL CHLORINE (ug/L) 

DAPHNIA ACUTE TEST 
JANUARY 5 - JANUARY 7, 1989 

CONTINUOUS EXPOSURE 

EXPOSURE LEVEL 
1 2 3 

DAY 
0 116 53 25

112 
115 
113 

115 
117

MEAN 
S.D 
MAX 
MIN 

N

115 
2 

117 
112 

6

52 
56 
52 

57 
51

53 
2 

57 
51 

6

22 
26 
23 

26 
25 
27 
28 

29 
29 

26 

29 
22 
10

TOTAL RESIDUAL CHLORINE (ug/L) 

DAPHNIA ACUTE TEST 
JANUARY 5 - JANUARY 7, 1989 

INTERMITTENT EXPOSURE 

EXPOSURE LEVEL 
1 2 

DAY 
0 166 139

MEAN 
S.D 
MAX 
MIN 

N

156 
154 
144 
143 

153 
10 

=166 

143 
5

132 

124 
122 

129 
8 

139 
122 

4

3 

99 
102 

102 
100 

101 
1 

102 
99 

4

4 

75 
75 

69 
69 

72 
4 

75 
69 

4

5 CONTROL 

59 -6 
52 -7 

48 -0 
47 -1 

52 -3 
5 3 

59 -0 
47 -7 
4 4

4 

13 
12 
11 
11 

12 
10 
14 
14 

17 
13 

12 
2 

17 
10 
11

5 

8 
7 
6 

11 
10 

7 
7 
9 
8 
9 
7 
8 

8 
1 

6 
12

CONTROL 

-2 
2 
-1 

1 

2 -2 
-1 

0 
1 
1 

-1

-0 
1 
2 

-2 
11



Table 7.5-2

PERCENT MONOCHLORAMINE 

DAPHNIA ACUTE TEST 
JANUARY 5 - JANUARY 7, 

CONTINUOUS EXPOSURE 

EXPOSURE LEVEL 
1 

DAY 
0 91 
1 93 
2 92 

MEAN = 92 
S.D= 1 
MAX = 93 
MIN = 91 
N= 3

PERCENT MONOCHLORAMINE 

DAPHNIA ACUTE TEST 
JANUARY 5 - JANUARY 7, 

INTERMITTENT EXPOSURE 

EXPOSURE LEVEL 
1 

DAY 
0 95 
1 97

MEAN = 
S.D = 
MAX = 
MIN = 

N =

96 
1 

97 
95 

2

- DPD METHOD 

1989

2 

80 
100 
97 

92 
11 

100 
80 

3

4 

0

5 CONTROL

0

- DPD METHOD 

1989

99 

99

0

5 CONTROL 

100 

100 

1 0



Table 7.5-3

TEMPERATURE (CELCIUS) 

DAPHNIA ACUTE TEST 
JANUARY 5 - JANUARY 7, 1989 

CONTINUOUS EXPOSURE 

EXPOSURE LEVEL 
1 2 3 4 5 CONTROL 

DAY 
0 19.0 18.8 19.1 19.2 19.3 19.1 
1 19.6 19.7 19.7 19.8 19.7 19.5 
2 19.8 19.8 19.8 19.6 

MEAN = 19.5 19.3 19.5 19.6 19.6 19.4 
S.D = 0.6 0.4 0.3 0.3 0.3 
MAX = 19.8 19.7 19.8 19.8 19.8 19.6 
MIN = 18.8 18.8 19.1 19.2 19.3 19.1 

N = 16 2 3 3 3 3 

TEMPERATURE (CELCIUS) 

DAPHNIA ACUTE TEST 

JANUARY 5 - JANUARY 7, 1989 

INTERMITTENT EXPOSURE 

EXPOSURE LEVEL 
1 2 3 4 5 CONTROL 

DAY 
0 19.4 19.2 19.2 19.1 19.3 19.1 
1 19.9 19.7 19.8 19.8 19.7 19.7 
2 20.0 19.7 20.1 19.9 19.7 19.8 

MEAN = 19.6 19.5 19.7 19.6 19.6 19.5 
S.D = 0.3 0.3 0.5 0.4 0.2 0.4 
MAX = 20.1 19.7 20.1 19.9 19.7 19.8 
MIN = 19.1 19.2 19.2 19.1 19.3 19.1 

N= 18 3 3 3 3 3



Table 7.5-4

DISSOLVED OXYGEN (mg/L) 

DAPHNIA ACUTE TEST 
JANUARY 5 - JANUARY 7, 1989 

CONTINUOUS EXPOSURE 

EXPOSURE LEVEL 
1 2 3 4 5 CONTROL 

DAY 
0 8.7 8.5 8.7 8.6 8.6 8.6 
1 8.5 8.4 8.5 8.5 8.5 8.6 
2 8.4 8.5 8.4 8.9 

MEAN = 8.6 8.5 8.5 8.5 8.5 8.7 
S.D = 0.1 0.2 0.1 0.1 0.2 
MAX = 8.7 8.5 8.7 8.6 8.6 8.9 
MIN = 8.5 8.4 8.4 8.5 8.4 8.6 

N=2 2 3 3 3 3 

DISSOLVED OXYGEN (mg/L) 

DAPHNIA ACUTE TEST 
JANUARY 5 - JANUARY 7, 1989 

INTERMITTENT EXPOSURE 

EXPOSURE LEVEL 
1 2 3 4 5 CONTROL 

DAY 
0 8.4 8.5 8.5 8.4 8.5 8.4 
1 8.5 8.5 8.5 8.4 8.5 8.4 
2 8.5 8.4 8.3 8.4 8.4 8.4 

MEAN = 8.5 8.5 8.4 8.4 8.5 8.4 
S.D = 0.1 0.1 0.1 ERR 0.1 ERR 
MAX = 8.5 8.5 8.5 8.4 8.5 8.4 
MIN = 8.4 8.4 8.3 8.4 8.4 8.4 

N = 3 3 3 3 3 3



Table 7.5-5 

PERCENT OXYGEN SATURATION 

DAPHNIA ACUTE TEST 
JANUARY 5 - JANUARY 7, 1989 

CONTINUOUS EXPOSURE 

EXPOSURE LEVEL 
1 2 3 4 5 CONTROL 

DAY 
0 94 92 93 92 92 93 
1 93 93 93 94 94 94 
2 93 94 93 98 

MEAN = 94 93 93 93 93 95 
S.D= 1 0 1 1 3 
MAX = 94 93 93 94 94 98 
MIN = 93 92 93 92 92 93 

N=2 2 3 3 3 3 

PERCENT OXYGEN SATURATION 

DAPHNIA ACUTE TEST 
JANUARY 5 - JANUARY 7, 1989 

INTERMITTENT EXPOSURE 

EXPOSURE LEVEL 
1 2 3 4 5 CONTROL 

DAY 
4 91 92 92 92 92 91 

13 94 94 93 93 93 93 
19 93 93 92 93 94 93 

MEAN = 93 93 92 93 93 92 
S.D = 2 1 1 1 1 1 
MAX = 94 94 93 93 94 93 
MIN = 91 92 92 92 92 91 

N = 3 3 3 3 3 3



Table 7.5-6

pH 

DAPHNIA ACUTE TEST 
JANUARY 5 - JANUARY 7, 1989 

CONTINUOUS EXPOSURE 

EXPOSURE LEVEL 
1 2 3 4 5 CONTROL 

DAY 
0 8.36 8.35 8.35 8.34 8.34 8.32 
1 8.46 8.46 8.46 8.46 8.45 8.45 
2 8.40 8.40 8.39 8.38 

MAX = 8.46 8.46 8.46 8.46 8.45 8.45 
MIN = 8.36 8.35 8.35 8.34 8.34 8.32 
N= 2 2 3 3 3 3 

pH 

DAPHNIA ACUTE TEST 

JANUARY 5 - JANUARY 7, 1989 

INTERMITTENT EXPOSURE 

EXPOSURE LEVEL 
1 2 3 4 5 CONTROL 

DAY 
0 8.36 8.36 8.36 8.36 8.36 8.35 
1 8.46 8.46 8.44 8.46 8.46 8.46 

MAX = 8.46 8.46 8.44 8.46 8.46 8.46 
MIN = 8.36 8.36 8.36 8.36 8.36 8.35 

N = 2 2 2 2 2 2



Table 7.5-7 

UNIONIZED AMMONIA-NITROGEN (ug/L) 

DAPHNIA ACUTE TEST 
JANUARY 5 - JANUARY 7, 1989 

CONTINUOUS EXPOSURE 

EXPOSURE LEVEL 
1 2 3 4 5 CONTROL 

DAY 
0 3 3 3 3 3 3 

1 13 15 13 15 14 12 
2 11 11 12 10 

MEAN= 8 9 9 10 10 8 
S.D= 7 8 5 6 6 5 

MAX= 13 15 13 15 14 12 

MIN= 3 3 3 3 3 3 
N=2 2 3 3 3 3 

UNIONIZED AMMONIA-NITROGEN (ug/L) 

DAPHNIA ACUTE TEST 
JANUARY 5 - JANUARY 7, 1989 

INTERMITTENT EXPOSURE 

EXPOSURE LEVEL 
1 2 3 4 5 CONTROL 

DAY 
0 12 10 9 7 6 13 

1 25 23 19 21 18 25 

MEAN= 19 17 14 14 12 19 
S.D = 9 9 7 10 9 9 
MAX = 25 23 19 21 18 25 
MIN = 12 10 9 7 6 13 

N=2 2 2 2 2 2



Table 7.5-8

ALKALINITY and HARDNESS (mg/L CaCO 3 ) 

DAPHNIA ACUTE TEST 
JANUARY 5 - JANUARY 7, 1989 

CONTINUOUS EXPOSURE 
ALKALINITY 

DAY 
0 113 
2 1.07

MEAN = 
S.D = 
MAX = 
MI1 = 

N =

110 
4 

113 
107 

2

HARDNESS 

166 
158 

162 
G 

166 
158 

2



Table 7.5-9 

Sumiary of total residual chlorine, observed aortalities. cuiulative 
percent aortalities, and estiaated LC-50 (liaied Spearian-Karber 
method) during the iritial 24 hrs and after each 24-hr period during 
continuous exposure of *onochloraaine to Daphnia aagna.

No. of 
Daphnids Observation Ti&e (hrs) 

Treatient at 
Level Start 3 £ 8 24 48 72 

20 TRC (ug/L) 114 114 114 114 115 115 
Cua. Mort. 0 0 2 20 20 20 

Cut. % Mort. 0 0 10 100 100 100 

2 19 TRC (ug/L) 53 53 53 53 53 53 
Cum. Mort. 0 0 0 19 19 19 

Cui. X Mort. 0 0 0 100 100 100 

3 19 TRC (ug/L) 24 24 24 24 25 26 
Cux. Mort. 0 0 0 0 2 9 

Cum. %Mort. 0 0 0 0 11 47 

4 20 TRC (ug/L) it 11 11 11 12 12 
Cui. Mort. 0 0 0 0 0 0 

Cui. X Mort. 0 0 0 0 0 0 

5 20 TRC (ug/L) 8 8 8 8 8  
Cua. Mort. 0 0 0 0 1 1 

Cui. ZMort. 0 0 0 0 5 5 

Control 19 TRC (ug/L) 0 0 0 0 -0 -0 
Cum.fMort. 0 0 0 0 0 0 

Cua. % Mort. 0 0 0 0 0 0

LC-50 (ug/L) (trimmed Spearman-Karber aethod) 35 34 26



Table 7.5-10

Suzzary of total residual chlorine, observed Mortalities. cuiulative 
percent Aortalities, and estiaated LC-50 (Tinaed Spearman-Karber 
method) during the initial 24 hrs and after each 24-hr period during 
interaittent exposures of ionochloraiine to Daphnia iiagna.

No. of 
Daphnids Observation Tile (hrs) 

Treatient at ...........
Level Start 3 8 24 48 72 

1 19 TRC (ug/L) 159 159 159 159 153 153 
Cua. Mort. 0 0 0 14 19 19 

Cum. % Mort. 0 0 0 74 100 100 

2 19 IRC (ug/L) 136 136 136 136 129 129 
Cum. Mort. 0 0 0 4 1 19 

Cu. Z Mort. 0 0 0 21 95 100 

3 20 TRC (ug/L) 100 100 100 100 101 101 
CuA. Mort. 0 0 0 2 6 8 

Cua. fMort. 0 0 0 to 30 40 

4 20 fRC (ug/L) 75 75 75 75 72 72 
Cul.Mort. 0 0 0 0 0 0 

Cul.7.Miort. 0 0 0 0 0 0 

5 20 TRC (ug/L) 56 56 56 56 52 52 
Cul. Mort. 0 0 0 0 0 0 

Cui. % Mort. 0 0 0 0 0 0 

Control 19 TRC (ug/L) -6 -6 -6 -6 -3 -3 
CUL. Mort. 0 0 0 0 1 3 

Cui. % ort. 0 0 0 0 5 16

LC-50 (ug/L) (trii@aed Spearaan-Karber keahod) 140 100 107



DAPHNIA ACUTE TEST 
CONTINUOUS EXPOSURE 
MORTALITY DATA

Table 7.5-11

ANOVA TABLE 

Source of Suams Degrees 
Variation cf of Mean Ratio of Mean Squares: 

Squares Freedom Square Between/Wi thin 
Detween 
treatments3.60 5 0.721 86.560 
Within 
treatments 0.05 6 0.008 
T o:tal abo,#ut the 
'Grand Averaqe 3.65 11 0.332 

3.6 : 11 
Tabled F distribution with 5 and 6 d.f., alpha 0.001= 

If ratio tabled, the differences between the treatments are significant 

Chi-Square Goodness of Fit statistic-= 2.51 
Tabled Chi-Square with 4 d.f., alpha 0.01= 13.28 
If calculated < tabled, the data are normally distributed.  

Bartlett's Test for Homogeneity o:f Variance= -).52 

Tabled Chi-Square with 5 d.f., alpha C.. 1= 15.10 
If calculated < tabled, the varianc:es are equal, 

Dunnett's Test 
i 1 3 4 5 

ti= -13.69 -13.64 -6.44 0.0o'5 -0.85 
Dunnett's critical values, alpha 0.05, infinite within d.f.: 

with 5 & 6 d.af. 2.83 

If (absolute value of ,Calculated) < tabled, there is no significant 
di f ference between that treatment and the ,cOntrol.



Table 7.5-12

DAPHNIA ACUTE TEST 
INTERMITTENT EXPOSURE 
MORTALITY DATA

ANOVA TABLE 

Sour rce of Sums Degrees 
Variaticn of of Mean Ratio of Mean Squares: 

Squares Freedom Square Between/Within 
Between 
treatments 3.39- 5 0.678 23.341 
Wi thin 
treatments 0.17 6 0.029 
Total ab,-ut the 
Grand Average 3.56 11 0].324 

3.56 11 
Tabled F distribution with 5 and 6 d.f., alpha 0.001= 20.84 

If ratio > tabled, the differences between the treatments are siinificant 

Chi-Square Gcodness of Fit statistic= 2.51 
T"abled Chi-Square with 4 d.f., alpha 0.01= 13.28 
If calculated < tabled, the data are normally distrubuted.  

Dartlett's4 Test for Hcomcgeneity of Variance= 2.90 

Tabled Chi-Square with 5 d.f., alpha 0.01= 15.10 
If calculatd tabled, the vari ances are equal.  

Dunnc-'tt's 5Test 
i 1 2, ,3 4 5 

ti= -6.07 -6.07 -1.77 1.26 1.26 
Dunnett's critical valtues, alpha 0.05, infinite within d.f.: 

with 5 & 6 d.f.= 2.03 

If (absolute value of calculated) < tabled, there is no significant 
difference between that treatment and the control.



Section 7.6 Daphnia Chronic Tests



Table 7.6-1A 
TOTAL RESIDUAL CHLORINE (Ug/L) 

DAPHNIA CHRONIC TEST 
DECEMBER 2 - DECEMBER 23, 1988 

CONTINUOUS EXPOSURE 

EXPOSURE LEVEL 
1 2 3 4 5 CONTROL 

DAY 
0 36 22 13 8 2 

9 8 
1 30 16 7 6 5 0 

28 13 7 10 3 -0 
32 

2 13 5 6 
2 

3 15 8 2 2 0 
4 14 7 3 1 0 

12 8 2 2 -2 
5 13 8 4 2 -0 

16 8 2 2 1 
6 14 8 3 2 -0 

14 7 4 3 0 
7 16 11 3 2 -2 

15 8 2 1 2 
8 12 7 6 -0 0 

4 
9 

10 16 5 2 1 -1 
6 4 1 1 

-0 
1 

11 13 4 2 2 0 
10 4 2 0 

12 16 10 5 2 1 
14 10 5 4 4 

13 15 7 5 2 0 
17 9 5 2 0 

14 14 7 4 3 1 
15 9 4 1 1 

15 
16 
17 16 7 4 4 1 

15 7 2 2 -1 
18 17 9 4 4 0 

17 7 4 3 2 
19 12 6 3 2 0 

15 6 1 2 0 20 16 8 3 2 1 
17 9 4 2 0 

21 14 6 3 2 -1 
14 6 3 2 1 

MEAN = 32 15 7 4 2 0 
S.D = 4 2 2 2 1 1 
MAX = 36 22 11 10 6 4 
MINl = 28 10 4 1 -0 -2 
N = 4 33 35 35 35 34



Table 7.6-1B

DAPHNIA CHRONIC TEST 
DECEMBER 2 - DECEMBER 

INTERMITTENT EXPOSURE

23, 1988

EXPOSURE LEVEL 

DAY 
0 
1 

3 

4 

5 

6 
7 

9 
10 

11 

12 

13 

14.  

15 
16 
17

1 

93 
89 
87 

78 
92 

88 
88 
93 
94 

93 
92 

102 
101 

87 
102 

99 
94 
97 
82 
94 
96 
96 
96 
98 

97
91 

18 105 
105 

19 106 
104 

20 99 
97

MEAN = 
S.D = 
MAX = 
MIN = 

N =

95 
7 

106 
78 
32

2 

72 
72 
70 

69 
65 
73 
72 
76 
74 
70 

73 
72 
83 
77 

73 
80 

77 
74 
78 
78 

75 
71 
75 
73 

75 
71 
78 
75 

81 
82 
74 
77 

75 
4 

83 
65 
32

3 

58 
59 
64 
61 
60 
53 
56 

56 
61 
60 
60 

55 
56 
61 
59 

60 
60 

56 
55 
60 

57 
56 
59 
57 

51 
58 
61 
59 

62 
56 
59 
58 

58 
3 
64 
51 
32

4 

39 
37 
37 
41 
38 
35 
34 
36 
37 
38 
47 
41 

36 
37 
38 
37 

42 
42 

36 
36 
40 
39 

38 
31 
39 
36 

33 
38 
39 
34 

40 
36 
37 
32 

38 
3 
47 
31 
34

CONTROL

16 
20 
14 
16 

15 
16 
16 
15 
16 
21 
20 

14 
13 
21 

19 
18 

12 
10 
14 
12 

11 
9 

14 
12 

10 
12 
16 
12 
14 
18 
14 
13 

9 

15 
3 

21 
9 

33

0 
0 

-o 
1

0 

-1 

2 
-2 
1 

-1

0 
1 
1 
0 

2 
1

-0 
-2 

2 
0 

1 
1 

2 
-0 

-1 
-1 

0 
0 

0 
1 
2 

-2 
32

TOTAL REF,51DUAL CHLORINE (Uq/ti)



Table 7.6-2

PERCENT MONOCHLORAMINE - DPD METHOD 

DAPHNIA CHRONIC TEST 
DECEMBER 2 - DECEMBER 23, 1988 

CONTINUOUS EXPOSURE 

EXPOSURE LEVEL 
1 2 3 

DAY 
3 94 100 
5 100 100 

10 100 83 
14 65 83 
17 98 100 
20 100 100 

MEAN = 91 94 100 
S.D = 15 9 
MAX = 100 100 100 
14IN = 65 83 100 
N= 5 6 1

PERCENT MONOCHLORAMINE - DPD METHOD 

DAPHNIA CHRONIC TEST 
DECEMBER 2 - DECEMBER 23, 1988 

INTERMITTENT EXPOSURE 

EXPOSURE LEVEL 
1 2 3 

DAY 
3 100 
5 94 

10 95 
14 93 100 
17 98 
20 99

MEAN = 
S.D = 

MAX 
MIN 

N=

97 
3 

100 
93 

6

5 CONTROL

5 CONTROL 

100 
100 
93 

100 
100 

99 
3 

100 
93 
5 0

100 

100 
100 

1



Table 7.6-3

TEMPERATURE (CELCIUS) 

DAPHNIA CHRONIC TEST 
DECEMBER 2 - DECEMBER 23, 1988 

CONTINUOUS EXPOSURE 

EXPOSURE LEVEL 
1 2 

DAY 
4 19.3 19.2 

13 19.3 
19 20.2

MEAN = 
S.D = 
MAX = 
MIN = 

N =

19,3 

19,3 
19.3 

1

19 .6 

0.6 
20,2 
19.2 3

TEMPERATURE (CELCIUS) 

DAPHNIA CHRONIC TEST 
DECEMBER 2 - DECEMBER 23, 1988 

INTERMITTENT EXPOSURE 

EXPOSURE LEVEL 
1 2 

DAY 
4 19.8 19.8 

13 19.6 19.6 
19 20.4 20.4 

MEAN = 19.9 19.9 
S.D = 0.4 0.4 
MAX = 20.4 20.4 
MIN = 19.6 19.6 

N = 3 3

3 

19.2 
19.3 
20.2 

19 .6 
0.6 

20,2 
19.2 

3 

3 

19.8 
19,5 
20.4 

19.9 
0.5 

20.4 
19.5 

3

4 

19.4 
19.4 
20.3 

19.7 
0.5 

20,3 
19.4 

3 

4 

19.7 
19 .4 
20.4 

19.0 
0.5 

20,4 
19.4 

3

5 

19.4 
194 
20.4 

19.7 
0.6 

20.4 
19,4 

3 

5 

19.8 
19,4 
20.2 

19.8 
0.4 

20.2 
19.4 

3

DILUENT 
CONTROL RESERVOIR 

19.3 18.6 
19.2 19.4 
18.5 20.5 

19.0 19.6 
0.4 0.9 

19.3 20.5 
10.5 18.8 

3 3 

CONTROL 

20.0 
19,4 
20.3 

19.9 
0.5 

20.3 
19,4 

3



DISSOLVED OXYGEN (mg/L) 

DAPHNIA CHRONIC TEST 
DECEMBER 2 - DECEMBER 23, 1988 

CONTINUOUS EXPOSURE 

EXPOSURE LEVEL 
1 2 

DAY 
4 8.5 8.5 

13 8.7 
19 8.2

MEAN = 
S.D = 
MAX = 
MIN = 

N =

8.5 

8.5 
8.5 

1

8.5 
0.3 
8.7 
8.2 

3

DISSOLVED OXYGEN (mg/L) 

DAPHNIA CHRONIC TEST 
DECEMBER 2 - DECEMBER 23, 1988 

INTERMITTENT EXPOSURE 

EXPOSURE LEVEL 
1 2 

DAY 
4 8.6 8.6 

13 .7 8.7 
19 8.3 8.3 

MEAN = 0.5 (3.5 
S.D = 0.2 0.2 
MAX = 8.7 0.7 
HIN = 8.3 8.3 

N= 3 3

Table 7.6-4

CONTROL 

8.5 
8.7 
8.3 

8.5 
0.2 
8.7 
8.3 

3

DILUENT 
RESERVOIR 

9.0 
8.9 
8.4 

8.8 
0.3 
9.0 
8.4 

3

3 

8.5 
8.7 
8.4 

8.5 
0.2 
8.7 
8.4 

3 

3 

8.6 
8.6 
8.3 

8.5 
0.2 
8.6 
8.3 

3

4 

8.4 
8.7 
8.2 

8.4 
0.3 
81.7 
8.2 

3 

4 

8.6 
8.7 
8.3 

81.5 
0.2 
8.7 
8.3 

3

5 

8.5 
8.7 
8.3 

8.5 
0.2 
8.7 
8.3 

3 

5 

8.7 
8.7 
8.3 

8.6 
0.2 
8.7 
8.3 

3

CONTROL 

9.2 
0.8 
8.3 

8.8 
0.5 
9.2 
8.3 

3



PERCENT OXYGEN SATURATION 

DAPHNIA CHRONIC TEST 
DECEMBER 2 - DECEMBER 23, 1988 

CONTINUOUS EXPOSURE 

EXPOSURE LEVEL 
1 2 

DAY 
4 93 92 

13 95 
19 92

MEAN = 
S.D = 
MAX = 
MIN = 

N =

93 

93 
93 

1

93 
2 

95 
92 

3

PERCENT OXYGEN SATURATION 

DAPHNIA CH4RONIC TEST 
DECEMBER 2 - DECEMBER 23, 1988 

INTERMITTENT EXPOSURE 

EXPOSURE LEVEL 
1 2 

DAY 
4 94 94 

13 95 95 
19 92 92 

MEAN = 94 94 
S.D= 2 2 
MAX = 95 95 
MIN 92 92 

N= 3 3

Table 7.6-5

4 

91 
96 
92 

93 
3 

96 
91 

3

5 

93 
95 
92 

93 
2 

95 
92 

3

CONTROL 

93 
95 
92 

93 
2 

95 
92 
3

DILUENT 
RESERVOIR 

96 
98 
93 

96 
3 

98 
93 

3

3 

92 
95 
92 

93 
2 

95 
92 

3 

3 

95 
94 
92 

94 
2 

95 
92 

3

4 

94 
95 
92 

94 
2 

95 
92 

3

5 

95 
95 
92 

94 
2 

95 
92 

3

CONTROL 

98 
96 
92 

95 
3 

98 
92 

3



pH 

DAPHNIA CHRONIC TEST 
DECEMBER 2 - DECEMBER 

CONTINUOUS EXPOSURE 

EXPOSURE LEVEL 
1 

DAY 
3 8.31 

10 
14 
18 
20 

MAX = 8.31 
MIN = 8.31 

N = 1

pH 

DAPHNIA CHRONIC TEST 
DECEMBER 2 - DECEMBER 

INTERMITTENT EXPOSURE 

EXPOSURE LEVEL 
1 

DAY 
3 8.32 

10 8.37 
14 8.41 
18 8.16 
20 8.45

MAX = 

MIN = 

N=

8.45 
8.16 

5

Table 7.6-6

23; 1988 

2 

8.32 
3.36 
8.41 
8.23 
8.46 

8.46 
8.23 

5 

23, 1988 

2 

8.30 
8.35 
8.37 
8.17 
8.45 

8.45 
8.17 

5

3 

8.32 
8.33 
8.42 
8.25 
8.45 

8.45 
8.25 

5

3 

8.31 
8.36 
8.40 
8.16 
8.46 

8.46 
8.16 

5

4 

8 o30 
8.33 
8. 41 
8.26 
8.45 

8.45 
8 .26 

5

4 

8.31 
8.36 
8.42 
8.16 
8.45 

8.45 
8.16 

5

5 

8 s30 
8.30 
8.43 
8.27 
8.45 

8.45 
8.27 

5

5 

8 29 
8.35 
8 .41 
8.18 
8.46 

8.46 
8.18 

5

CONTROL 

8.25 
8.25 
8.43 
8.28 
8.45 

8.45 
8.25 

5

CONTROL 

8.30 
8.36 
8.41 
8.21 
8.45 

8.45 
8.21 

5



"Table 7.6-7

UNIONIZED AMMONIA-NITROGEN (ug/L) 

DAPHNIA CHRONIC TEST 
DECEMBER 2 - DECEMBER 23, 1988 

CONTINUOUS EXPOSURE 

EXPOSURE LEVEL 
1 2 

DAY 
3 2 2 
4 5 5 

10 2 
14 2 
18 3 
20 4

MEAN = 
S.D = 
MAX = 
MIN = 
N=

4 
2 
5 
2 
2

UNIONIZED AMMONIA-NITROGEN (ug/L) 

DAPHNIA CHRONIC TEST 
DECEMBER 2 - DECEMBER 23, 1988 

INTERMITTENT EXPOSURE 

EXPOSURE LEVEL 
1 2 

DAY 
3 7 6 
4 10 9 

10 8 7 
14 7 6 
18 8 8 
20 9 7 

MEAN 8 7 
S.D= 1 1 
MAX= 10 9 
MIN = 7 6 

N= 6 6

3 

2 
6 
2 
3 
3 
4 

3 
2 
6 
2 
6

4 

2 
5 
3 
3 
3 
4 

3 
1 
5 
2 
6

3 

5 
8 
6 
5 
5 
7 

6 
1 
8 
5 
6

5 CONTROL 

2 5 
5 5 
2 2 
2 2 
3 3 
4 4 

3 3 
1 1 
5 5 
2 2 
6 6 

5 CONTROL 

3 23 
6 9 
4 5 
3 5 
3 6 
4 8 

4 9 
1 7 
6 23 
3 5 
6 6



table 7.6-8 
ALKALINITY and HARDNESS (mq/L CaCO 3 ) 

DAPHNIA CHRONIC TEST 
DECEMBER 2 - DECEMBER 23, 1988 

CONTINUOUS EXPOSURE 
ALKALINITY 

DAY 
5 98 
7 98 

11 102 
14 116 
18 114 
21 112 

MEAN = 107 

MAX = 116 
MIN - 98 

N = 6

HARDNESS 

163 
159 
169 
171 
171 
163 

16G 
5 

171 
159 

G



Table 7.6-9A. Water quality variables observed during the chronic toxicity test of intermittent 

exposure of Daphnia mna to monochloremine under the renewal regime.  

Exposure Concentration (TRC ug/L) 

Parameter Control 30 68 88 119 144 

Temperature (celcius) 
Mean 18.9 18.9 18.9 18.9 18.8 18.8 

+ S.D. 0.25 0.25 0.29 0.32 0.31 0.23 
Range (18.3-19.4) (18.4-19.3) (18.5-19.8) (18.4-19.3) (18.3-19.1) (18.5-18.9) 
N 20 21 21 8 5 3 

Dissolved Oxygen (mg/L) 
Mean 6.9 7.0 6.9 6.6 6.6 6.5 

+ S.D. 0.58 0.71 0.56 0.20 0.25 0.06 
Range (6.2-8.3) (6.5-8.3) (6.2-8.4) (6.3-6.8) (6.4-7.0) (6.5-6.6) 
N 20 21 21 8 5 3 

pH 
Range (6.4-6.7) (6.8-7.0) (6.8-7.1) (6.8-7.0) (6.4-6.8) (6.9) 
N 4 4 4 2 2 1 

Total ammonia (ug/L) 
Mean 41 41 30 14 22 
+ S.D. 27 28 47 
Range (15-69) (13-69) (1-85) 
N 3 3 3 1 1 

Total alkalinity (mgCaCO3) 
Mean 120 ...  

+S.D. 4 ...  
Range (116-124) .....  

N 3 .....  

Hardness (m EQ/L) 
Mean 166 ...  

±S.D. 2 .....  
Range (164-168) .....  

N 3 ......



Table 7.6-98. Water quality variables observed during the chronic toxicity test of 

intermittent exposure of Damhnia g to monochioramine under the 

constant-f low regime.  

Exposure Concentration (TRC ug/L) 

Parameter Control 26 57 83 120 161 

Temperature (celcius) 

Mean 19.3 19.3 19.3 19.3 19.1 19.1 

+ S.D. 0.51 0.54 0.53 0.53 

Range (18.8-20.0) (18.5-20.0) (18.4-20.0) (18.3-20.0) -t 

N 21 21 21 21 1 

Dissolved Oxygen (mg/L) 

Mean 7.4 7.5 7.5 7.5 7.1 7.1 

± S.D. 0.49 0.47 0.48 0.45 

Range (6.4-8.3) (6.5-8.3) (6.5-8.4) (6.6-8.3) 

N 21 21 21 21 1 

pH 

Range (6.5-6.7) (6.9-7.1) (6.9-7.1) (6.9-7.1) (6.9% (6.9) 

N 3 3 3 3 1 1 

Total ammonia (ug/L) 
Mean 24 85 110 62 

±S.D. - - - 71 " 

Range - - - (11-112) 

N 1 1 1 2 

Total alkalinity (mgCaCOQ) 

M e a n 1 2 4 ..
+ S.D. 0...  

Range .... .  

N 2 ... . .  

Hardness (m EQ/IL) 

Mean 170 ... . .  

4±S.D. 3 ...  

Range (168-172) ... . .  

N 2 ... . .



Table 7.6-10. SunLnary of total residual chlorine (TRC) concentrations (measured 

ampercwetrically) and percent monochlorine (DPD titrametric method) at each 

exposure level tested during chronic intermittent exposures to 

magna under renewal and constant-ftow conditions.  

Exposure Level 

Exposure System/Parameter 1 2 3 4 5 Control

Renewal

TRC, ug/L 
Nominat value 

Overall mean (N) 

+ S.D.  

(Range)

150 
144(3) 

2 
(142-145)

120 
119(5) 

9 
(107-129)

90 
88(9) 

9 
(72-99)

60 
68(20) 

a 
(56-86)

30 
30(20) 

5 
(20-37)

0 
0(41)

Percent monochloramine (N) 100(1) 100(1) 100(1) 100(4) 98(4)

Constant- flow

TRC, ug/L 

Nominal value 

Overalt mean (N) 

+ S.D.  
(Range)

150 
161(1)

120 90 
120(2) 83(21) 

6 10 

(116-125) (59-96)

Percent monochloramine (N) 91(1) 96(3) 92(3) 100(2) -

60 
57(20) 

6 
(47-68)

0 
0(53)

30 
26(21) 

3 
(17-32)

100(2)Percent monochtoramine (N) 9101) 96(3) 92(3)



Table 7.6-11

ioztal1tits obervmd aftt tach 24-hz p zlod ttreogh 21 das f cctlaoos cxposcre of tonoctioravine to Paphtla magna.  
Shown are total nOUbel of oittalities zetoved duriog each Iotervil cith cmlative perceatage mortality through that day in parentheses.  

---- ---- ---- ---- --- ---- ---- ---- --- --- .--.- -. --. t...... ............................... f - - - - - - - -f - - - - - - - - - - - -. . . . . . . . . . . . . . . .  

lean 

Exposure 
Cocemt- Is. of 
tratiog Daphnids Observation Tie (Days) 
(. ..L as ae.- at .. .............................. ............................ .................. .  
TIC) cate Ftazt ayl 2 3 4 5 6 o 20] 11 12 13 14 15 16 17 10 1) 20 21 

32 £ 5 0 (0) S (100 percent mortality)----------------- ----------------- ---------- --- ------------------------------------ 0 (10 
a $ 0)(0 5 0 (300 

Combine i 10 0 (0) 10 0 (100

8 5 

Cotbined 10 

3 4 
CochindJ 5 

1 5 
Combined 10 

3 5 
ColbineC 10 

I S 

Combined 10

0 (0) 
0 (0) 

0 (0) 
0 (0) 
0 (0) 

0 (0) 

0 (0) 

0 (0) 
0 (0) 
0 (0)

0 o 10) 
0(0) 0(0o) 

0 (0) 0 (0) 
0(0) 0 (0) 

0 (0) 0 (0) 

0 (20) 0 (20) 
0 (1 0 (o1) 

o0(0) 0(0) 

0 (0) 0 10) 

0 (0) 0 (0) 
0(0 040) 1

0 (c) 
0 (0) 
0 (0) 

0 (0) 
0 (0) 
0 (0) 

0 (0) 
0 (20) 
0 (10) 

0 (0) 
0 (0) 
0 (0) 

0 (0) 
0 (0) 
0 (o)

0 (0) 

0 (0) 

0 (0) 

0 (0)] 

0 (10) 

0 (0) 
o (0) 

0(0o) 

o (0) 
0 (0)

0o(2) 0 (2) 0420) 
0O(10) 0O(10) 0(10) 

0 (0) 0 (0) 0 (9) 
0 (0) 0 (0) 0 (0) 
0 (0) 0 (0) 0 (0) 

0(0) 0(0) 0(0) 
0 (20) 0 (20) 0 (20) 

0(10) 0 (0) 010) 

0 (0) 0 (0) 0 (0) 
0 (0) 0 (0) 0 (0) 

0 (0) 0 (0) 0 (0) 

0 (0) 0 (0) 0(10) 
0 (0) 0 (0) 0 (0)

Col.

0 (00 
0 (20) 

0 (20) 
0 (0) 0 (o) 

0 (0) 

0 (0) 
0 (0) 

0 (0) 
0 (0) 

0 (0)

0 (0) 0(0) 
0420) 0 (20) 
0410) 0 (10) 

0(0) 0(0) 
0 (0) 0 (0) 

0(10) 1 0(10) 
0 (0) 0 (2) 
0 (10) 0 (0) 

0 (01 0 (0) 
0(0 0(o0) 1 

o (0) 0 (0) 

0 (0) 0 (0) 
0(0) 0 (0) 
0(0O) 0(0o]

0 (0) 
0 (0) 
0 (0) 

0 (0) 
0 (20) 
0 (10) 

0 (0) 
0 (0) 
0 (0) 

0 (0) 
o (0) 
040)1

0 (0)1 0 (0)l 

0 (1O1 0(101 

0 (20) 0(20) 

0(0) 0(0) 
1 (25) 0O(250 
1 (11) 0 (11) 

0 (C) 0 (0) 
0 (20) 0 (0) 

0 10) 0(10) 

0 (0) 0 (o) 

0 (0) 0 (0) 

0 (C) 0 (0) 
0(0 0(0) I

0(0O) 

0 (25) 
0(11)1 

0 (0) 

O (10) 

0 (0) 
0(0)l 

o (0) 

0 (0) 
0 (0)

0 (0) 
0 110) 

0(0) 

o (25) 
0 (11) 

o (0)l 

0 (20) 

0 10) 

1 (0) 
0 (0) 

0 (0)

0 (0) 
0 (20) 
0 (10) 

0 (0) 
0 (25) 
0 (i) 

0 (0) 
0 (20) 
0 (10) 

0 (0) 
0 (0) 
0 (0) 

o (0) 
0 (0) 
0(0)1

0 (0) 

0 (10) 

0 (0) 
0 (25) 
0 11)I 

0 (0) 
0 (20) 
0 (10) 

0 (0) 
0 (0) 

0 (0) 
0 (0)

0 (0) 

0 (0) 
0 (250 

0 (11) 

0 (20) 
0 (1) 

0 (0) 
0 (0) 

0 (0) 
* (0)

o (20) 
0 (10) 

0 (10 

O (25) 
0 1I5) 

o (0)l 
0 (20) 

0 (0) 

0 (0) 
* (C)

o (20) 
0 1)i 

6 (t0} 

0 (25) 
0 (Il) 

o (0) 
0 (20) 

0 (0) 

o (0) 
o (0) 
O (0)

I



Table 7.6-12 

lortalities observed after each 24-hr period through 21 days of intermittent exposures of onaochloratine to Dapbna magna.  
Sbovo are total mier of mortalities teme ed duriqg each interval vith czulative percentage mortality thicsgh that day in parentheses.  

W 0---------------------------------- ------------------- ------------- ------------- ----------------------ft------------------------------------

mean 
Exposuze 
Corcec- hR. of 
tratin Daphnids Observation Time (Days) 
(og/L as le ali- at-............  

MiC) rate Start nal 2 3 4 5 6 1 0 10 11 12 1] 1 is 16 11 12 21 
-------------......---a-.....--------------------------.............--------------------------------------....----..--...-.........----.......................--

55 1 S 
I S 

Combiond 10 

7$ A I 
I 5 

Combied I

I 

Ccnioied 

I 

Coabined 

I 

Cribined 

Control A 
I 

Cribined

S 

10 

4 
5 

5 

5 

IC

0 (0) 
0 (0) 

0 (03 

0 ((3 

0 (0) 
0 (0) 

0 (0) 
0 (0) 

0 (0) 
0 (0) 
0 (0) 

0 ((3 
0 (0) 
0 (03

0 (03 
0 (0) 
0 (0) 

0 (0) 
0 (00 

0 (0) 
0 (01 
0 (0) 

0 (01 

0 (0) 

0 (0) 

l120) 
1 (20) 
2 (20)

1 (21 
1 (203 
2 (201 

10) 

0) 

0 (0) 

S(20) 0 ((3 
0 (0) 

0 (0) 

0 (0) 
0 (0) 

0 (03 

0 (0) 

0 (20) 

0 (20) 

0 (20)

2 160) 0 (60) 
1((100 (I0 

6 (00) O ((03 

0 (01 0 (lo 

0 (0) 1 (20) 

0(0) 0 (0) 

0 10 1 (91) 

0 (03 0 (0) 

0 (20) 0(20) 

0 (20) 0 (20) 
0 (201 0 (201

0 (0) 
0 100 

I till 0 (0) 

0 (0) 

0 (0) 
0 (0) 

0(120) 
0 (0) 
O 111 

0 (0) 
0 (0) 
0 (0) 

0 (20) 
0 (20) 
0 (20)

0 (60) 
0 (100 
0 (103 

0 (0) 
0 (01 

0 (01 

0 (0) 
0 (03 

0 (201 

0 (0)1 
S(11) 
0(20) 

0 20 
0 20 
0 20

1 (80) 
0 (100 

1 (20) 

0 (0) 
0 (O3 

0 (0) 

0 (11 

0 (0)l 

0(20) 

0(120)

0 (0) '0(00) 0180) 0 (0) 0 (0) 0(0) 0(801 0(00) 
0 1100 01(100 0 O(100 1(100 0(100 0)100 0(100 0(100 
0 1(0) 0(30) 0(90) 0 0(1 0 (90) 0(90) 0(50) 0(50) 

1 (0 0(61 01(0 0(a) 0 (01 0(0) 0(01 0101 
1(201 0(201 0(201 0(201 0 (20) 01201 0(20) 0 (201 
1(ll 011) 0 0(11 II) 0(1 0111 l) 011) 0 011)1 

to) 0(01 1(O) 0(0 0(0) 0(3 O0(0) 0(0) 
(0) 0 (0) 0(0) 1 0(0) 010) 1 01) 1(0) 0(0) 
0 (0) 0(0 1 (0) 1(10) 0(0 O0((0) 011 11 0(0) 

0(20) 0(20) 012) 0120) 0(20) 0120) 0(20) 0(20) 
0I0) 0(0) 0(0) 0(0) 0(03 0(0) 1(0) 0(0) 
0 (11) 0(11) 0'.1) 0(11)1 0(11) 0(11t) (11) 0(111) 

S120) 0 (20) 0(20) 1(20) 0(20) 0(20) 0(20) 0(20) 
0 (0) 01(0) 0 (0) 01(0) 0O(0) 0(0) 10(0) 0(0) 
1 11) 0 (i) 0(111) 0 (11) 0(111) 0(11) 0(111 0(11) 

0(20) 0(120) 1(21) 0(20) 0 (20) 1(20) 0(20) 0 20 
0(201 0(201 0(201 01(20) 0 (20) 01201 0(201 0 20 
01201 0(20) 0(201 0(201 0120) 0(20)1 0(201 0 20

0 ((00 0 (100 
0 (50) 

2 (501 
0 (103 
2 (3) 

0 (0) 
0 (0) 
0 (0) 

0 (20) 
0 (0) 
0 (11) 

0 (20) 
0 (0) 
0 (113 

0 (20) 
0 (20) 
0 (201

0 ((0) 0 (10) 0 (100 0 (100 
0 (S) 0 (10) 

0 (Sol 01(501 
0 (20) 0 (201 

0 (3) 0(331 

0 10 (0) 
0( 1) 0(0) 
0(0) 0(0) 

0 (201 01(20) 

0 (201 1 (10) 
0 (0) 1 (0) 
0o(111 11(23 

0 (20) 0 (20) 
0l(201 0 (20) 
0 (20) 0 (203

* 0003.  0 (102 
0 (50) 

0 (50) 
0 (20) 
0 (333 

0 (0) 
0 (0) 
0 (01 

1 (40) 
0 (0) 
1 (22) 

0 (40) 
0 (03 
c (221 

0 (20) 
0 (20) 
0 (20)

0 (32) 0 (100 
0 10)1 

0 (50) 
0 (20) 
0 (330 

0 (0) 
0 (0) 
0 (0) 

0 (40) 
0 (0) 
0 (22) 

1 (60) 
0 (C) 
1 (3) 

0 (20) 
0 (20) 
0 (20)



Table 7.6-13

DAPHNIA C.HR.:ONIC TEST 
-:ONTI NUOUS EXF'OSLJRE 
MORTAL I TY DATA

ANOVA TABLE 

SGDUIrC c:,f SUms Degrees 
Variation ,zf of Mean Ratio of Mean Squares: 

GSqLUar es Freeedom Square Bet ween/Wi thin 
Bet w een 
treatments 1.n-5 5 0.37o 21.974 
Wi t h in 
treatments 0. 10 6 0.017 
Total about the 
Grand Average 1.95 11 0.178 

1.95 11 
Tabled F distribution with 5 and 6 d.f., alpha 0.(:)001= 23. E34 

If ratio tabled, the differenc:es between the treatments are signifi-an-_L 

C:hi -Scuare Gcr,dness of Fit statistic= 2.51 
Tabled Chi-Square with 4 d.f., alpha 0.01= 13.23 
If caElculated tabled, the data are normally distrubuted.  

Bartlett' s Test for Homogeneity cof Variance= -10.27 

Tabled Chi-Square with 5 d.f. , alpha 0.01= 15.10 
If cal':ulated tabled, the variances are equal.  

Dunnett's Test 
i 1 2 3 4 5 

ti= -8.62 -0.92 -1.15 -0.92 0.0C 
Dunnett' s critical values, alpha 0).05, infinite within d. f.: 

with 5 !. 6 d.f.= 2.63 

If (absolute value of calculated) tabled, there is no sicini ficant 
difference between that treatment and the contro"l.



Table 7.6-14
DArHNIA -:HRFONIC TEST 
INTERMITTENT EXPOSURE 
MOFTAI._I TY DATA

ANOVA TADLE 

Sc utr c e c f SUms Degrees 
Var iaticn cf cf Mean Rati, ,f Mean Squares: 

Squares Freedom Square E'et ween/Wi thin 
Between 
treatments 1.14 5 0.220 3.5 
Wi t hin 
t r u atTen t s 0.37 G 0.(:G 2 
Tc tal ibcut tle 
GIr ard Aver-agce 1.51 11 .. 138 

1.51 11 
Tabled F distributicrl with 5 and G d.f., alpha 0.0)1= 28.804 

If rat ic> tabled, the differen:es between the treatments are significzant 

Chi-Sqiare -'oodnes cf Fit statistic= 2.51 
T abled C:hi-SqUiare with 4 d. f., alpha 0.C1= 13.28 
If calcul ated < tabled, the data are no'rmal ly distrubLted.  

Bartlett's Test for Homogeneity cf Variance= -4..43 

Tabled Chi-Squcare with 5 d.f., alpha 0. 01= 15.10 
If ,-alculated tabled, the variances are equalo 

Du nnett' est 
i 1.% 3 4 5 

ti= -3.05 -0.4 0.C95 -0.02 -0.42 
Dunnett's critical values, alpha 0.05, infinite within d.f.: 

with 5 5,. G d.f.= 2. 83 

If (absl ut e valuie cf cal cul ated) < tabled, there is no, siini fi cant 
di f ference betw,.en that treatment znd the c.o n trc,-l.
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Table 7.6-16. Daily LC50 estimates (TRC, ug/L) for two separate 
21-day chronic intermittent exposures of Daphnia 
magna to monochloramine performed using different 
exposure systems.a

Exposure System 

Day of Exposure Renewal Constant- flow 

1 >144 118 
2 120 96 
3 102 96 
4 82 89 

5 79 89 
6 79 89 
7 79 89 

8 79b 86 9 83 
90 78 83 b 

10 78 8 0 

11 78 80 
12 78 80 
13 78 80 
14 78 80 
15 78 80 
16 78 80 
17 78 80 
18 78 80 
19 78 80 
20 78 80 
21 78 80 

aEstimates were made following the methods of Litchfield and 

Wilcoxon (1948), Hamilton et al. (1978), or Gelber et al.  
(1985); whichever produced an estimate.  

bThere was no additional mortality after 9 days in the renewal 

test and none after 10 days in the constant-flow test.



Table 7.6-17. Mean body lengths (mm) of surviving Daphnia after 
21 days of chronic intermittent monochioramine 
exposure under a renewal regime.  

Mean TRC Concentration (ug/L) 

Control 30 68 

Mean length 3.53 3.48 3 .2 2a 

S.D. 0.16 0.10 0.15 
CV (%) 4.40 2.90 4.60 
Range (3.33-3.70) (3.27-3.64) (2.97-3.45) 
N 8 9 9 

aSignificantly less than the control by Dunnett's multiple 
comparison test (alpha = 0.01).  

Table 7.6-18. Mean body lengths (m) of surviving Daphnia after 
21 days of chronic intermittent monochloramine 
exposure under constant-flow regime.  

Mean TRC Concentration (ug/L) 

Control 26 57 83 

Mean lengtha 3.10 3,06 2.86 3.00 
SD 0.24 0.35 0.32 0.39 
CV (%) 7.80 11.50 11.20 13.20 
Range (2.54-3.33) (2.36-3.33) (2.42-.33) (2.42-3.33) 
N 10 9 7 4 

aResults of Dunnett's multiple comparison test showed that no 

group was significantly different from the controls (alpha = 
0.05).  

bTwo daphnids were not measured.



TabLe 7.6-19. Mean body lengths (m) of surviving n measured at days 
21 and 35 following 21 days of chronic continuous mono
chLoramine exposure under a maintenance diet (flow-through) 
regime.

Mean TRC Concentration (ug/L) 

Control 2 4 7 15 

Mean length (day 21) 2.35 2.44 2.33 2.50 2.37 
S.D. 0.12 0.16 0.13 0.11 0.06 
CV (M) 5.3 6.5 5.7 4.5 2.6 
(Range) 2.09-2.48 2.18-2.73 2.12-2.51 2.27-2.67 2.30-2.48 
N 10 10 9 8 8 

Mean Length (day 35) 3.61 3.61 3 .43
*a 3.51 3.56 

S.D. 0.17 0.12 0.15 0.10 0.09 
Cv (%) 4.8 3.5 4.3 3.0 2.7 
(Range) 3.21-3.82 3.33-3.82 3.21-3.64 3.39-3.64 3.39-3.70 
N 8 10 9 7 9 

aSignificantly less than the control (p 1 0.05) by Dunnett's multiple 
comparison test (alpha = 0.05).



Table 7.6-20. Mean body lengths (mm) of surviving n measured at days 21 and 
35 following 21 days of chronic intermittent monochioramine exposure 
under a maintenance diet (flow-through) regime.  

Mean TRC Concentration (ug/L) 

Control 15 38 58 75 95 

Mean length (day 21) 2.75 2.59 2.49 2.42
**a 2.05** 2.42 

S.D. 0.09 0.10 0.08 0.20 0.34 
CV (%) 3.2 3.8 3.2 5.2 16.5 
Range 2.67-2.88 2.42-2.67 2.42-2.61 1.94-2.63 1.58-2.42 
N 8 6 6 10 7 1 

Mean length (day 35) 3.58 3.53 3.50 3.43 3 .38
*b 3.64 

S.D. 0.11 0.11 0.09 0.16 0.20 
CV (M) 3.2 3.2 2.6 4.6 5.8 
Range 3.33-3.70 3.33-3.64 3.39-3.64 3.21-3.64 3.09-3.58 
N 8 6 7 10 7 1 

aSignificantly less than the control (p 1 0.01) by Dunnett's multiple comparison 
test (alpha = 0.05).  
Significantly less than control (p < 0.05).






