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Section 7.1. Common Shiner Acute Tests



TUIAL LENEINS LRR) AND oikf WELGHIS (B)

CUARUN SHINEK ALDIE 1EST Table 7.1-1

PLUNUAKY 29 = RAKLH 2, 198Y

CUNTINUUUS ERPUSURE

IKERIPEN )

LEVEL ] 2 CUNIRUL

KEPLICAZE A ] » (] A ¥ ) ] A [ ] A [

[N 1N T.L. WL T.Le Wo¥1, L. W4T, L. W, f.L. VNI, [AR B 1N 1L, NI, L VT, T, wal, AT A I L. WL,

FISH XO.
] % &N 81 3.80 9 S 8] 426 I 4.02 92 5.4 68 S5.06 U7 4.b6 97 5.58 90 4.80 §7 6.10 9 4%
2 8 Iy 9% .61 97 7.0 91 458 95 6.4 1 2.9 94 S.84 9 §.76 92 4.93 8 1 83 4.9 88 S.14
3 9l 6N 87 443 % S.67 #9 5.3 85 4.4 8 4.63 92 8.33 85 4.12 M 410 B9 4.7 89 4.34 90 S5.2%
¢ 93 S 9% /.13 8 422 % 7.58 90 .11 8 3.97 87 40 87 ¢4.5¢4 8 43 91 S.58 97 6.4 93 §5.33
S N 83 9% 6.4 8 3.7 ¥ 431 8BS 4. 90 4.9 6] 3.60 82 3.43 €N 4.9 % 5.2 S5 6.43 105 119
3 8 S.a 9 5.0 8l 4.4 85 ¢.3% 88 4¢.68 1 5.0 W 416 0 477 % S5.28 83 3.81 80 3.25 0 6N
7 4 3.5 ¥ 6,73 % 6.3 9 L6 92 .3 93 5.59 B9 4.9 97 6.17 & 3.88 92 5.89 90 4.31 3 5.84
[] 5 .3 31 5.62 83 S.19 85 80 B 4.9 8 0 9 112 8¢ 39 8! ¢.61 97 6.3 % 6.4 ® .0
9 46 5.3y ¥3 S.89 By 4.8 b S.11 91 8 92 4.42 100 .89 90 4.98 8 4.4 % 428 87 4.46 N 438
10 9 L3 y2 6,03 93 €.33 ¥4 4.3 95 3.6% 8 3.36 86 433 9 3.03 8y 4.8 160 6.53 86 4.25 95 6.08

JUTAL LENETHS (AR} AND WET W IGHIS (6!

COMAUK SHINER ACUTE TESI

PEEKUARY 29 = RAKLY 9, 1580

IKIEKRLETENT EXPUSURE

" IKEALRENT

LEVEL 1 3 LURTRUL

KEFLILATE A [} [} [] A ' A ] A ¥ [) ¥

[ O A1 L. W.NT. L. W.T, f.L. Wl .l Wl . v, L. Wl f.L. VT, L, VM, LU W, L W, T.L. WA,

FIsSH M. .
1 B3 4.0 B9 4.bb 88 4.4 v 6.0 9 4 88 4.5¢ 8 .21 87 4.1% 1 .17 % 5.09 8y 4.8/ “ .60
2 9! 614 91 S.8% 8 42U 83 5.2 83 443 0 &N 82 I 8y 4.8 93 573 90 5.3 8] 4.8 99 6.56
3 ¥8 b.80 9l 6.83 & 4.43 #? 4.8/ 95 6.04 % 4.4 88 4.76 88 4.30 93 6B 93 .67 ® .40 0 4.5
4 w633 9 S 9w 6.3 87 4.3 9] 6.48 93 6.0/ 9% 6.3 8y 3.9/ 99 7.1 87 S5.18 95 6.12 89 4.57
3 9% 9. Y3 992 W 547 97 L% 8 44 % 493 94 S.7¢ 8¢ 3.80 o 432 105 683 88 4.47 2 3.1
6 95 6.04 8] 4.60 93 S.67 101 6.44 90 S.16 a7 4.33 101 7.18 87 4.8 91 5.3 H oL 7 6.69 92 415
1 93 8.3 4 411 87 3.b4 Y1 6.18 9% 3.73 % §.60 90 S.08 87 4.51 90 4.09 83 LU 9% 6.69 89 470
8 92 5% 86 4.15 96 4.9 101 6.81 93 3.40 2 3.5 ¥ 5.3 86 4.41 92 5.4 89 3.80 81 3.8 H Y
9 y3 6.13 9% .23 9y 5.8 86 4.08 9l 5.9 1] 4.83 9% 9.3 94 S.67 H 615 100 6.61 82 3.9 93 5.36
1] Bd 4,68 83 .94 8y 4.20 8¢ 4.03 4l 4.% 1ol 6.9 88 S.19 Bé 3.70 8s 3.u8 : 84 130



Table 7.1-2

TERPERATURE  (CELULIUS)
CUMRON SHINER ACUIE TES1
FEBRUARY 29 - PMARCK 3, 1984
CUNTIRUUUS EXPOSURE

IREATAENT
LEVEL 1 2 3 4 5 CUNTROL
KEPLICATE A b A B A B A B A B [
29 .2 0.5 2.9 29.5 25,9 25.9 29.5 25.9 25.1 29.5 25,5 25.5
26,1 5.8 2.5 b2 26.3 26,2 b0 254 26,1 26,2 2.9 5.9
ST 2.2 .2 6.2 2.2 29,2 5.9 5.9 25,2 29,0 259
b9 2b.3 26,1 26.3 269 b,/ 26,9 ¢b.2 26,9 76,0
3102 29,9 DD 79,9 9.9 25,9 2.9 VAW LYY 2.9 25,2
Zb.1 26,0 2b.1 2b.0 2.9 b,2 23,9 1b.2 Dol DY
4103 b9 .1 .0 1b,0 b b, 29.9
b3 2.1 2.9 6.0 2.0 25.4 2.2 DY
3104 25.2 2,0 25,9 b0 2.5 9.7 29.0 76,0
25.9 25.5 5.6 26,2 25.6 25.b 5.0 25,9
3109 .0 25.7 26,0 26,0 5.1 6.0 26.0 76,0
IKEATNEN]
LEVEL 1 2 3 4 2 CUNTROL
KEPLICATE A B A B A [] A B A ' A B
NEAN = 29.7 25,1 25.9 25.8 25.4 25.9 25.8 25,9 25.8 25.4 25.5 75.6
S0, = 0.6 0.2 0.6 0.9 0.¢ 0.3 0.4 0.4 0.4 0.4 0.5 0.3
BAX = 26,1 25.4 26,5 26,5 26.3 26.3 26,5 26.7 26.5 26,2 26.5 26,0
RN = 25.2 5.9 9.2 5.2 25,2 25.2 25.2 25.5 25,2 25.2 25.0 25.0
N= 22 6 5 [T T n u m n " u
TKEATREN] | _ Z 3 4 5 CUNTRUL
NEAN = .1 2.9 5.4 25,9 25.4 25.6
5.0, = 0.4 0.5 0.4 0.4 0.4 0.4
MAX = b1 26,9 2.3 26,1 26,9 6.9
MIN = 5.2 5.2 5.2 9.2 5.2 2.0
N = 4 12 2 U 7 2

GKAND (UVEKRALL) STATISLICY

NEAN = 2.4
5,0, = V.4
MAL = 26,7

NN = 2.0

N= 104



IEMPERATUKE (LELLIUS)
CUNAUN SHINEK ACUIE TES(
FEBRUAKY 29 =~ MARCH 9, 1988
INIERNETTENT EXPUSUKE

Table 7.1-2 (continued)

IREATAEN|
LEVEL 1 Y3 3
KEFLICATE A B A b A b
Uy CBS 20 0.2 0.9 23,3 25.3
6,0 0.3 26,0 0.2 25.4 0.3
/01 243 25,2 5.2 2.5
2.9 25.4 2.4 251
3/02 25.0 5.5 20,5 25.9
.0 2.2 23.2 2.2
3/03 2.5 25.0 0.2 20,0
Db 20.4 3.5 25.4
3/04 26,0 29.2 2.3 25,3
D5 D 25,1 2.3
3103 28.2 6.2 5.0 25.0
TREATRENT
LEVEL 1 V4 3
KEPLICAIE A B A ] A b
MEAN = 0.4 D4 Db 2.3 2.4 .4
5.0, = v.4 0.1 V3 0.2 0.2 0.2
NAL = 0 DD %0 DY 2.8 2./
RN = 23,0 0.3 D D 2.0 20,0
N= 2 i i1 11 1 11
IKEATREN] 1 2 3
NEAN = 2.6 2439 0.4
S = 0.3 0.3 0.2
MAX = 26,0 26,9 5.4
HIN = 5.3 0.0 25.0
Ns= [} Yyl 7]

GKAND (UVEKALL) SIATISTICS

NEAN = O.4
S.0. = 0.3
MAL = 26,0
alN = 4.1

Ne= 14

9 CUNIRUL
A B A B A b
2.9 N2 N2 5.3 Dl 2.0
D5 5.3 20,0 25.7 23.0 5.8
2.3 23.2 25.2 29.% 2.2 25.3
2.4 25.7 23.2 25.8 5.3 3.8
2.3 .5 252 25.% 5.5 23,5
2.1 25.4 2.0 25.5 23,0 25.5
23.0 25.0 25.0 25,2 5.0 25.2
2.4 20,5 25,4 25.5 2.5 5.5
26,0 23,7 26,0 26,0 23,5 25.%
2.4 5.4 24,9 25.4 4.7 6.5
5.2 0.2 25.0 25.2 25.0 25.0
4 b} CUNIRUL
A ] A b A b
D4 5.4 2.2 00 2.2 0D
Vg 0.2 .3 0.2 V3 02
.0 2.7 C 260 26,0 22,3 0.4
2.0 0 4,9 0.2 4. 0.0
1 1 un 1 i
4 ] CONTRUL
25.4 2.4 25.3
0.3 0.3 0.3
26,0 26,0 23,4
yr R 24.9 au.1
2 22 y¥s



DISSULVEL UXYGEN (MG/L)

CUMRUN SHINER ACUTE IES)
FEBRUAKY 29 - NAKCH 3, 194y

CUNTINUDUS EXPUSUKE

IREATHENT
LEVEL

REPLICATE

0
3101
3/02
3103
3/04
3103

[REAIAENT
LEVEL

KEFLILALE

REAN
5.0,
NAX
HIN
N

TKEA (NENT

NEAN
5.0,
HAX
MIN
N

GRAND (DVEKALL) STAILSINCY

MEAN =
S.b, =
HAX =
RIN =

N=

Table 7.1-3
2 3 4 3 CONTROL
A B A [} A B A B A B A B
1.00 6.45 6.60 b.45 6,40 6,50 6,90 6.00 6.30 6.40 6.65 6.15
1.5 1.90 1.90 7.60 1.50 7.4% 1.35 7.715 7.60 17,50
4.00 8,00 7.89 1,90 1.73 1,13 7.90 /.83 7.80 /.43
7.90 7.80 1,40 1,79 1.79 1.90 7.80 7.90
1.80 7.40 115 1,15 7.80 7.90 1,90 /.47
1.80 7.83 1.0 1.75 7.69 7.H0 1.80 1.6
vl 3 4 i) CUNIRUL
A b A B A ] A B A B A b
/.00 6.40 1,38 /.45 1.9¢ 1.98 1V 1.41 1.49 /.60 1.9 /.44
0.1 0.8/ V.98 0,54 0.50 0,70 v.52 0.9y U.47 0.0/
1.00 6,49 8,00 4,00 1,90 7.90 180 1.9 1,90 /.90 190 .90
1,00 b.4d b.b0  b.4d 5,40 b0 6,90 6.00 b.5U  b.40 bebd b.1d
1 1 3 3 b b 6 b b b b b
1 2 3 4 b] CUNTRUL
b, 73 1.42 1.96 7.45 1.9 7.54
0.39 0. 0.93 0.58 0,93 0.96
/.00 8,00 1.90 7.80 7,90 7.90
b.45 6.45 6.40 6,00 6.40 6.15
2 [ 12 12 12 12

.44
0.6
#.0v
b.00

3



UISSULVED UXYSEN (AMG/L)
CUMNUN SHINER ACUIE TEST
FEBRUARY 29 = MAKLH 3, 1944

INIEKALIENT EXPUSURE Table 7.1-3 (continued)
IKEAIREN]
LEVEL 1 z 3 ) 9 CUNIKUL
KEPLILATE Ak AoB Ak Ao A AoB
22y 100 1,09 120 b.dd 1,00 b.60 bt /.19 119 649 1,00 6.9
3101 LAY 1.0 140 1.3 12y 140 149 .40 LS 113
302 1.0 1.bo 199 1,90 190 1.8 1.9 1,80 185 1.9
303 10 8.0 1.8 1,90 L9 7.9 195 190 1,99 1,80
304 400 8.00 1,70 7,85 7,80 1.9 10y 180 1,90 1,75
3105 8,00 8,05 185 1.0 15 1 7,85 71.60 1,95 1.9
IREATAENI _
LEVEL 1 2 3 4 5 CUNTROL
REPLICAIE AoB AB AB AoB A B A
HEAN = 1.00 7,05 7.68 7.66 1.63 1.56 7.58 7.70 7,68 1.59 7.69 1.51
5.0, = 0.35 0.44 0.36 .51 0.43 0,34 0.31 0,40 0.38 0,40
nAY = 1,00 7,05 8,00 8,05 195 7,90 1,90 7,95 195 1.9 1.95 7.9
NN = 7,00 1,05 120 6.9 7.00 b.60 BB T.19 745 b.bS 7,00 5,90
N = Lo 5 b 6 6 6 6 b6 6 6
IKEATNEN] ) z 3 A 5 CONTKOL
HEAN = 1.3 161 1.59 7.64 7.63 1.60
8.0, = 0.04 0.40 0.42 0.3 0.3 0. 38
nAL = 1.05 8,05 1.9 1.95 1.9 1.5
NIN = 1,00 b8 bab0 B.U) bo b3 £.90
N = 2 12 1 12 12 12

GKAND (UVEKALL) SIAIISEIVS

MEAN = J.61
S.be = V.3
MAK = 4.00

RIN = b.b0

N= b2



HILE: US-UNIUN

UN-TUNIZED AMMUNIA-NITRUGEN (ug/L)

CUMAUN SHINER ACUIE TEST
FEBRUARY 29 - MAKCH 5, 1984
CUNTINUUUS EXPUSURE

Table 7.1-4

IKEATRENT .
LEVEL CONTKUL
KEFLICATE A B A ] A ] A B A B A b
2 HW a  Jdl W 3l 9 0 9 W DU
Jroe n w 2 1] n D YIS | VLR ]
3/04 11 11 1z i1 11 10 1 10
IKEAIRENT
LEVEL CUNIRUL
KEPLICAIE A B A y A B A b A B A b
KEAN = W Y W u @ u U Y73 1w
5.0, = 1 Z 1 11 9 v y n 14 Y
MAX = 4 B ) O AU 2 0 [+ IS ] 6 2
RN = » N il 11 12 i1 1) 10 | 10
N= 1 1 Z /3 3 3 3 3 3 3 3 3
IKEAINEN] 1 Y 3 4 3 CONTROL
HEAN = 3/ i) 74 22 2 19
S.0, = 3 /3 9 L 9 11
HAR = 40 K] di 29 Y3 ) 2
BN = 3 2] 11 1 10 1
Nz i 4 6 6 6

GKAND (UVEKALL) SIATISTICY

MEAN
5! D.
HAK
NN
N

"won o unonn

3
b
40
1
30



UN-1UNLLED AMNURIA-REIKUGEN Cug/L)

UUMRUN SHIHEK ALUIE IES1
FEBKUARY 29 = MAKUH 3, 1944
INIEKRLLIENT EXPUSUKE

IREAINENT
LEVEL

KEFLICAIE

Uy
k11173
3704

IKEAIREN]
LEVEL

KEPLICAIE

NEAN
5.0,
HAL
nIN
N

"o onon "

IKEAINENT

HEAN
5.0,
RAX
RIN
N

LU | I TR | B 1)

GRAKD (UVEKALL) SIALISTILY

MEAN
S0,
KAX
LIL]
N

E e e

A

31

41
v
d1
J0
y

Y&

1
RK)
1

32

£l

Table 7.1-4 (continued)

3 CUNIRUL
A B A A B A B A b
Y R | 025 % 8 03 YU
9 9 2w u v+ I ) 32 4 KT
< B A 13 18 16 15 11 12 1
3 CUNTROL
A B A B A B Ab A b
0w B n r % 1 42
R b7 6 8 y 1 w9
29 9 2 U 29 30 w9 3 28
4 2 2 13 16 15 1 1z 1
K | 303 303 3 3 KR
] 3 4 5 CONTRUL
2 Pe) 24 ye) 3
5 1 b y y
3 2 30 ] 31
0 13 16 1 1
b b b b b



tILks LS-FH

pH

UUNRUN SHINER ACUIE 1ESI
FEHKUAKY 29 = MAKUH 3, 1444
UUNTINUUUS ERPUSURE

IKEATRERI
LEVEL 1
KtFLICAIE A [
UH 8.22 8.30
310e
304
IREAINENT
LEVEL 1
KEFLILATE A B
HAX = LY 7 IR
RN = B.22 d.30
N= 1 1
IKEATAEN] 1
HAX = dodu
KN = H.2¢
N= ¢t

GRANU (UVEKALL) SIATISTILS

AAX = 4.3
RIN = YA
N= K1l

Table 7.1-5
Z 3 4 2 CUNTROL
A ] A ] & B A ] A b
d.16 H.22 4.12 8,21 4.1/ .18 A4 8.13 8.09 d.12
8,12 B.1/ 4,04 B.1Y g.11 b.13 J1 b7 g.11 8.08
1.85 7.80 1.85 1.680 LY 1.0 1.70 1.75
Z 3 4 h] CUNTKUL
A ] A b A [ A b A ]
d.1b .22 4.12 ¥.21 Y./ 4,14 d.14 #.1/ g 11 H.12
H.12 8.1/ 1,80 /1.80 1.4 1.80 1.8 1.3 LI 1.0
/3 Z § 3 3 3 3 3 3 3
V3 K} 4 b CUNIKUL
HoeL b.21 g1y 4.1 412
H. 12 1.80 1.8V ol 110
4 b b b



HILE: US-PH

pH

UOMNUN SHINEK ACUIE TEST

FEBKUARY 249 = MAKCH 5, 198d

INIEKALIIENT EXPUSUKE

IKEAINEN]
LEVEL

KEFLICAIE
24
3102
3104

IKEAIRENT
LEVEL

KEPLICAIE
HAX

MIN
N

IKEATAEN]

NA}
niN
N

GRAND (UVEKALL) S1ATISTILS

nAX
niN
K

eecccncenna

A B
d.20 4.71
1

A b
H.20 ¥.71
H.20 8.2

1 1

1
4.2
u.zo

/i

4.23
/.40
3

Table 7.1-5 (continued)

2 3 4 b ] CUNIKUL
A B A b A B A b A b
8.1 H.22 H.20 d.12 dold .14 d.21 H.21 818 H.12
10 H.21 8,21 H.1D B.1b 8.1/ 8,29 H.1Y do21 .1/
4,10 H.02 HelU 1090 4,00 /.9 199 180 1,81 1.80
z ] 4 ] CUNIKUL
A ] A B A ] A b A B
4.1 4.22 d.21 8.1 4.16 d.18 8,24 8.2 g.21 d.1/
H.10 8,02 H.10 7,90 g.00 1.9 1.93 /.80 1.4/ 1.4
3 3 3 3 3 3 3 3 3
Z 3 4 3 CUNTKOL
4,22 8.21 4.1y 4.23 8.21
8. 02 7.490 1,99 7.6y 1.80
b b 6 b 6




TUTAL KES1DUAL CHLUKINKE - ANPEROMETRIC NETHOD (ua/L)
CONNUK SHINER ACUTE TEST

FEBRUARY 29 - MAKCH 5, 19%¥

CONTIHUQUS KXPUSURE

TKEATHENT
LEVEL 1 1
REPLICATE A A A
DATE
119 M 3 1N . 133 1b bl
7 ULy 1 ¥ 1
oL M 199 91 108 I},
7] oy 5
0L M 12 16 51
PR 123 11 49
303 AW 135 14 )
7 11
U M 5
TREATHENT
LEVEL 1 1
REPLICATE A A A
OALLY NEANS
>y = FLYR U 1 1n 5
oy = 98 wy u
e uy i b3
$u8 = 185 143 5%
e 5y
NEAN = 118 Ly 11k 5
8.0, = JORY oo 1v
MAL = W3 198 1y 1 bl
HIN = w1 CTRRRY 3
N = T T 9
TREATHENT 1 1 |
DALLY NEANS
Uy = 1 108 53
ol = 9% 1 1
3y = 119 5
304 = 139 9%
s = )
HEAN = 121 L1s 5
§., = 7] 1 10
MAIL = 198 13 bb
MIN = 1 91 i
N = 5 1 is

Table 7.1-6

bb
1]

E1]
5

61
1

53
4
5
5
%

5.

1v
1)
i

3
16

19
15

1y
1y
iy

13

...........

1]
1n
1y
18
1]

1y
1

13
1¥

1
n

13
16

1
1
0

n

2
n
1b
u
1

0

It
15

...........

CUNTRUL
Ab
11

S
2 -l
1
-l
0
{
11
CONTROL
Aol
"I
4 -l
- -y
P
'
'
'
P
- -l
1 8
CONTHOL
o)
-0
3
1
1
1
1
-1
15



FILE: C5=ANP .

Table 7.1-6 (continued)
TUTAL HEGIDUAL CHLURINE - APERUNETRIC NKTHUD {ug/L)
CONNON SHINER ACUTE TEST

FEBRUARY 29 - NAKCH 5, 19¥8
INTERMLTTENT BXPUSURK

TREATHENT
LEVEL 1 1 ] 1 5 CONTHOL
REPLICATE LB Aol A Ao [ A
DATE _
119 UNSKT 415 S0b oI 195 2 1 19 e 10 4 -0
NLDEUINT 479 4T3 181 360 28 18y 220 i o9 1o
FIKAL 48 4bb YR 168 263 11l non i3
$/UL ONSKT 15 3% ST 168 19 B oou
NLUPUINT W ny o1 160 10 noon
FINAL Y, 16 13 195 1% 5l v
4702 ONSET LTI IY) Tiv 118 12191 TR
NLDPOLNT YT (FL LY o T}
FLNAL ITTRT (YR 167 161 TREY v -1
4705 ONSKT TYREY! 1 ITYIY we w2
MIUPUINT TN vy 261 101 noon
FINAL T ITT 6 10 17 1w TRNY]
TREATHENT
LEVEL 1 1 3 ' 5 CONTHUL
KEPLICATE AB A8 AooB Aob [ A
DAILY NEANS A »
1 = 13 4m VAR 1T] 1M 00 3 9 % 0 2
s = e 350 1582 1167 % 0
s = TR T 165 264 1M1 T 0 -l
33 = TR Y] 11 w2 N won
MEAN = YR T] 3 1 168 263 179 185 Boon 01
5.0, = 1T 11 U on o Hou 1o
MAL = 19 50 STYRITS 93 2w 139 1 10 3
nLN = 1 4bb T ) us 160 19 (TR Y] -4 -l
N= i o n 1w on 1ou O
TREATHENT 1 1 [ 1 5 CONTROL
DAILY HEAKS :
4y = 1 Iy 11 111 91 1
soL = ] 15 1 ]
s = m 154 115 " -0
33 = i1} 11 L1t 1
HEAN = i i1 1) 182 8 1
5.0, = 1 7] 1 1 ) 1
HAT = 58 i 29 139 1 i
MIN = 1) 1 s 15 5y -4
e b 1 u u 1 y



Ptk CS-DrD

FEKUEN] MUNUCHLURANINE
LUHRUN SHIREK ACUIE TeS1
FEBKUARY 29 = MAKCH 9, 1348
UUNTINUUUS EXPUSUKRE

IKEAINEN]

LEVEL

KEPLILAIE

VAIE
21y

3

J10¢

3104

3/04

[REATRENT

LEVEL

KEFLICATE

NEAN
5.0,
HAX
AIN
N

IKEATREN]

MEAN
S.0,
RAL
AIN
N

GKAKD (UVERALL) STAIISIILS (EXUCLUDING UUNIKUL)

HEAH
S.0.
HAX
HIN
N

" ououn

"

non o "

o

"

" o n

A

Yl
0

93

ki
99
9l

93
3
1
vl
/3

L
1Y
100
1y
3

L1
9

N

93
ty

9
b
94
[ K]
b

9
L1

L&}
gb

.

Table 7.1-7

LUNIKUL
A ¥ A [ A b A b
bY b v/ v
174 L bd v
1l 74 1y v
LT3 1 39 v
L1} 43 94 v
Y0 10 43 v
] 9 b3 0
4y 1w 100 0
by 100 14 0
1ov 100 24 v
CONTRUL
A b A B A B A b
8 8 80 6 b &0 0 ]
10 1 2 17 24 B 0 0
100 8y v 100 Y4 1w v v
by 72 €uooow 24 1Y 0 v
b 4 4 b b 4 4 b
3 4 J CUNTRUL
44 L] b4 v
Yy 14 b (]
100 100 10 1]
by brd 1y v
10 1 10 w



FiLk: US-LPD

FEKUENI MUNUUHLURANLNE
CONRUN SHINEK ACUIE 1RSI
FEBKUARY 29 = HARUH 3, 1944
INIERNLTIENT EXPUSURE

TKEAIREN]
LEVEL 1
KEFLICATE A ]
DAIE
FV3] 100
100
3101
3102
3103
IREAIHENT
LEVEL 1
REPLICAIE A B
HEAN = 100
S, = v
BAK = 100
RlN = 100
N= i
IKEAINENT 1
NEAN = 1
Sl = v
NAL = 100
NN = 100
N= z

GRAND (UVEKALL) STAIISTICS (EXCLUDING LUNIROL)

ALAN = 9/
S0, = 3
AL = 100
AN = ()

N = 34

Table 7.1-7 (continued)

CONIROL
A B A B A ] A B A B
100 100 100 100 0
100 100 100 100 0
9/ 94 9N 100 0
9/ 9% 9 9b 0
9 vb 97 L1 0
9 9/ b1 92 v
9/ 9 y/ 100 v
kL] 9/ b1} ¥4 v
CUNIKUL
A B A b A B A b A B
4 W 9w Y 9 0w oW v v
i ) 3 1 z 1 b /i v v
¥ 100 we Y/ 9 100 1w 1w 0 v
9 W 4o Y4 v v 8 Yb 0 0
4 4 4 4 4 4 4 4 4 4
Y3 3 4 ] CONTRUL
b1 9/ 94 91 0
Z 2 2 b} 0
100 100 100 100 0
9 94 95 u7 0
4 L] 8 8 8



FILE: CMORT-TABLE

Table 7.1-8

Summary of total residual chlorine, observed nortalities, cusulative percent sortalities, and
estinated LC-50 (Trimmed Spearman-Karber aethod) during the intital 24 hrs and after each 24-hr
period through 96 hrs of continuous exposure of monochloramine to comson shiner.

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

Level Start 3 ) 8 24 48 13 96 120
1 20 TRC (ug/L) 23 23 21 244 244 244 244 244
Cun, Mort, 0 H) 12 20 20 20 20 20

Cus, 1 Mort. 0 25 60 100 100 100 100 100

2 20 TRC (ug/L) 108 108 108 110 112 116 {16 116
Cum, Mort, 0 0 0 3 17 20 20 20

Cun, 1 Nort, 0 0 0 15 83 100 100 100

3 20 TRC (ug/L) 3 33 3 47 49 5t 92 92
Cus, Mort, 0 0 0 0 0 1 2 1

Cua. X Mort, 0 0 0 0 0 - 10 10

4 20 TRC (ug/L) 24 24 24 20 19 18 19 19
Cus, Nort, 0 0 0 0 0 0 0 0

Cus. X Mort. 0 0 0 0 0 0 0 0

] 20 TRC (ug/L) 11 i 1l 9 8 9 9 9
Cun. Mort. 0 0 0 0 0 0

Cua, X Mort. 0 0 0 0 0 0 0 0

Control 20 TRC (ug/L) 1 | 1 0 0 1 { |
Cus. Mort, 0 0 0 0 0 0 0

Cur, X Nort, 0 0 0 0 0 0 0 0

Estinated LC-50 in ug/L

(Trimeed Spearsan-Xarber aethod) 204 145 84 n " "



FILE: CMORT-TABLE .
Table 7.1-9

Summary of total residual chlorine, observed mortalities, cusulative percent sortalities, and
estinated LC-50 (Triamed Spearman-Karber method) during the intital 24 hrs and after each 24-hr
period through 96 hrs of intermittent exposure of monochloranine to comson shiner,

No. of Observation Tise (hours of exposure)
Treataent Fish at

Level Start 3 6 8 24 48 12 96 120
1 20 TRC (ug/L) 418 478 478 478 478 478 478 478
Cua, Mort, 14 18 19 19 20 20 20 20

Cun, T Mort. 70 90 9% 95 100 100 100 100

2 20 TRC (ug/L) 368 368 368 339 354 352 352 k1]
Cus. Mort, 0 3 3 3 3 3 ] 9

Cum, X Mort, 0 15 15 13 15 15 235 23

3 20 TRC (ug/L) 215 215 275 255 265 265 265 265
Cus, Mort, 4 6 6 6 b 6 6 6

Cum, % Mort, 20 30 30 30 30 30 30 30

4 19 TRC (ug/L) 212 212 212 191 186 182 182 182
Cun. Mort, 0 0 0 0 0 0 0 0

Cua, X Mort. 0 0 0 0 0 "0 0 0

] 20 TRC (ug/L) 97 97 97 90 85 83 83 83
Cua, MNort. 0 0 0 0 )l 0 0 0

Cun, % Mort. ‘ 0 0 0 0 0 0 0 0

Control 19 TRC (ug/L) i i { { i i i i
Cum, Nort. 0 0 0 0 0 0 0 0

Cun, X Mort, 0 0 0 0 0 0 0 0

Estimated LC-50 in ug/L

(Trimsed Spearman-Karber method) 438 388 9 . N 358 336 343 345



Section 7.2 Rainbow Trout Acute Tests



TUTAL LENSTH (M)
KAINBUW [RUVT ACUIE (ESI

) Table 7.2-1

APKIL 1Y = AFRIL 23, 1344

CUNTINUDUS EXFUSUKE

IREAINEN)

LEVEL 1 2z 3 CURIKUL

KEFLILATE A b A B A b A B A B A ]

FISH NU,
1 YZRE B 7} noon [ 1 15 b8 o8 by
2z 11 "o s 1 8 1t T ) 0N
3 oo [/ 5 by [ ™ » oM
4 b K] 2 1 1) 139 1 14 18 1 ] 14
9 "m0 1B 6 Ik 13 u3 15 13 no
b w1 30 15 o 7113 2 N "o
/ 79 19 67 14 73 12 8 13 13 14 12 13
] non 80w/ 7% 18 122 K] 8 72 noois
9 6 /6 14 12 82 79 74 18 " 16 7 70
10 4 " " 73 69 73 " 76 70 13 12 12

IKEAINEN]

LEVEL 1 2 3 CUNTRUL

KEFLICATE A ] A B A b A B A ¥ A B

HEAN = It 14 13 13 16 14 1% 76 15 14 13 14

5.0, = Y4 3 3 3 3 4 3 3 4 b 3 4

NAL = Moo WM w2 4 83 ¥2 By "o

nIN = noon YY) by by non b8 b8 b8 by
N = w1 1w w1 W 1w v 1w 1w

IKEAIRENS 1 y 3 4 3 CUNTRUL

ALAN = I3 13 I3 b 14 13

5.0, = ] 3 3 3 4 3

NAK = 5] i} b2 3 R 5]

nN = n b/ by n by o8
N= 0 20 4] 20 20 2

UVEKALL (GRAND) STATIS1ICS:

NEAN = 4
5.0, = 3
NAX = 8y
BIN = b7

N = 120



FILE: KI-LENGIH

IUTAL LENGIH thn)

RAINBUW IKUUT ACUIE 1EST
APRIL 18 - APRIL 23, 1488
INTERMITIENT EXPOSUKE

TREATRENT

LEVEL

KEPLICAIE
FISH NU.

—

IFEATRENT

S XN T B N

LEVEL

KEPLICATE

MeAN
S.0.
NAX
MIN
N

IREATAEN]

NEAN
5.0,
L)
RIN
N

UVEKALL (GRAND) ST1ATISTICS:

AELAN
S.0.
NAR
RIN
N

nwowououown Wwow s

LU T S R | I 1}

Table 7.2-1 (continued)

7t
3
44
bb
120

CUNTRUL
A ] A B A B A B A B A b
noon 12 Iy 5 18 I 7 75 18
BN I n n n n on o3 oon
"ol noon 70N Bon % N 79 80
oM oo % 0 noon [ nBn
/b ¥ b/ 19 non I B 7% w3
n m /b Ib 13 IS 8 19 kb
b8 /H IV LI 11 ] mnoon b by
"o Boon hoon N N o
b nooy s ioon 2 I I 7}
noon 3 Ib 5 W 1 I non
LUNIRUL
A b n ! f ] A B A B A B
"o Bn 5o non "o m o
3 Y 3 3 Z 3 3 3 3 2 3 9
1 w4 w M I 1] 81 ¥ 2 78 83 82
b8 &7 6 12 M 1’ N n o on 74 bk
w10 10 10 1010 10 10 10 10 10 10
1 2 3 4 9 CUNTROL
19 14 15 76 16 1
4 3 3 3 3 4
44 It 80 81 2 93
b/ b/ 10 11 " bb
20 20 0 20 20 20



HILk: Ki-HEIGHI

WET WELGHE (&)

KAINBUW IRUUT AUUTE TEST
APRIL 18 - APKIL 23, 1Y8Y
CUNTIKUUUS ERPUSURE

IKEAIREN]

LEVEL

REPLIVAIE
HISH KU,

—

IKEATRENT

PRV S - Y

LEVEL

KEPLICATE

MEAN
S. .
LG

“ RN
N

IKEAIRER]

NEAN
5.0,
NAR
NN
N

UVEKALL (GKAND) S1ATLSTIUS:

MEAN
5.0,
HAX
RIN
N

" u

o nonn

1 Y3
A b A B
4,40 d.74 4.2 3.6
3.2 4.4 4.0 4.4
4.2 2.1 4.9 5.0/
4.49 4.8 4.9 4.
3.67 3.H4 4,49 4,03
.43 4.84 4,33 4.13
4.3) 4./8 d.71 3.6
4.6 4.4 4,06 4,81
4.4) 4.3b .7y 3.9
4,90 3.0 d.76 4,48
1 Z
A b A B
4.45 4.14 4.1/ 4.0
V.03 Va0l V.42 0,00
B4 by 499 20/
.61 3,24 .11 .69
10 1 10 19
1 V3
.0 4.2
(%)) 0.4
2.4 2.0/
3.2 3.6y
2

3.8b
0.61
0.43

.21

120

W

Table 7.2-2
3 q b] CUNIRUL
A B A B A b A B
4.00 4.62 4,44 3.0/ 3.40 Z.43 4,98 L3
4.8¢ 3.60 3,94 3099 J.06 49 .13 3.1
4.97 3.4 4,22 4,04 3.4Y .26 467 ID
3.9 4.4 do11 3.2 4,04 3.86 4.16 4,08
d.10 4,05 d.23 5.09 3.96 .93 d.24 33
4,43 .50 2.2 3.1 4,62 3.1 3.90 3.42
3.98 3.5 .79 d.4 3.49 3.49 .60 3,15
.87 3.82 d.66 3.2¢ 51 3.2 3.25 3.8
4.66 4,07 3.8 4.18 3.10 4.29 an Lw
.82 3.3 .41 3.62 2.94 3.4 2,98 3.0b
3 4 5 CUNTRUL
A B A b A B A B
3.99 .86 d.63 3.78 .33 3,60 3.4/ .82
0.b4 0,46 V.67 0,30 0.37 0.b¢ 0.41 0,59
4.82 4,62 4,44 2,09 4.6¢ 4.9 4,16 4.4
280 4.4 .27 3.0 2.b1 2.83 .99 .92
10 1 10 10 10 1 w w
3 4 b] CUNTEUL
392 3./0 3.6 3.4
0.0 D. 04 V.08 U, 49
4.42 3.04 4.99 4.5
1.82 Yyl Z.b1 .01
Yy 20 i Q



FILE: KI-NEIGHI

WEl WEIGH) (4)

KATRHUM IRUUT ACUTE (kS)
APRIL 1Y - APRIL 23, 1444

INIERRLLIEN) EXPUSURE

IKEATNEN]

LEVEL

KEPLICATE
HISH NU,

S e~ s N -

IKEATREN)

LEVEL

REFLICAIL

MEAN
S.0,
NAR
nin
N

IREATNENI

MEAN
5.0,
mAx
nIN
N

UVEKALL (GKAND) ST1AT1S11CS:

MEAN
5.0,
NAX
MIN
N

b4
A b A B
3.90 4,47 3.7 4,33
470 316 .91 dow/
3.70 3.84 .81 3.95
d.68 4.1/ 4.36 4.9
.91 b.0Z 2,70 3.80
J.4 .41 391 4w
d.21 4,84 3.60 3.31
4.0 AW 3,99 4.4y
3.99 4.6 3.04 4,14
4.88 4,90 .64 4,14
Z

A B A L]
J.46 4,30 .68 4096
V.46 0,72 V.43 0029
4.88 b.0¢ 4.3b 4.4y
d.21 3041 2,0 3.0
w 1w 1 10

i Z

4.08 d.42

U.b3 0.38

6.02 4.45

.21 .1

20 N

J.41
v.1
b.U2
2.0

120

Table 7.2-2 (continued)

3 ] LUNTRUL

A B A ] A B A B
4.12 5.23 4,33 3.1 4,20 3.24 .39 4.9
.43 3.04 .38 3.2b 4.9 1.3 4,40 2,81
4.48 4,04 4.2 2.9/ 4.24 3.9 .22 4.4
3.69 3.6y 3.84 4,06 3.81 3.2 J.91 3,88
4.31 3.3 .25 4.03 393 387 23 373
do 08 3,20 Jo8 3.9 3.14 3.84 3.6 2,71
3.46 2.40 39 3N 3.09 3,32 306 2,73
.19 3,09 3.9 3.24 4.10 3.2 .05 3.9
J.43 418 3.6 4.1 4.23 3.1 d.44 4D
.70 4.1 J.41 365 d.64 3,12 3.8 4,00

3 4 ] UUNTRUL

A b A B A b A B
d.4/ .08 do/8 d.68 d.8b 3.7 .90 4.2
V.30 U.74 0,36 0,39 0.49 0.23 U.0b 0.bb
4,44 20U 4.3 410 4.9 3.4 Nl 4.4
3.4 2.40 .20 2.9 3.0y 3.4 2

1w w 0w 101w 19 10

3 4 3 CONTROL
3.1 .73 3.69 3.76
0.57 0.37 0.41 0.61
3.3 4.3 4.53 3.13
2,80 2.9/ 3.09 N

20 20 20 20



TENPERATURES (CELCIUS)

KALNHOW [ROUT ACUTE TESI
AFRIL 19 - APRIL 23, 1984

CONVINUUUS EXFUSURE

IREATRENT

LEVEL

KEPLICATE

DATE:
4/14

4/19

4/20

a2

4/22

423

TREATMENT

LEVEL

KEFLICATE

MEAN
S.0.
HAX
NN
N

TREATHEN]

MEAN
5.0,
nAL
NIN
N

UVERALL (5KAND) SIATISTICS:

MEAN
S0
HAX
LU
N

LI [ B TR | B T}

wonowonon

LI T [ [ I 1)

Table 7.2-3

1 z

A b A B
1.9 12.0 12,0 12.0
12,0 120 12,0 12.0
12,0 12,2
1.3 119

1.8

12,5

1 2

A b A B
12,0 120 ey 1.
0.1 0.0 v.4 0.1
2.0 12,0 12,5 1.2
1.9 12,0 1.3 1.9
2 1 b 4

{ pd

12,9 12,0

0.1 0.3

12.0 12.9

119 1.3

4 10

1.9
0.4
13.1.
10.9
102

CUNTRUL
A B A b A b A b
12,0 11.9 1.9 12,0 1.0 11.9 12.2 12.0
12,0 1.9 12,0 12,0 12,0 11y 12.4 12,1
12,0 11,9 12,2 120 12,0 12.0 12,5 1.9
1.3 1.8 1.7 11.8 1.8 11.4 12,0 12.v
1Ly 1LY 1.y 1Ly 1.9 117 1.5 115
12,5 125 12,6 12.5 12,5 12.5 13.1 129
12,0 11.9 2.0 12.0 1.9 2.0 12,0 12.0
1.8 12,2 1.8 12.3 1.8 1.8 12,3 125
1.9 12.0 12,0 12.2 12.0 12.0 12,0 12,0
1.6 11.9 .y 1.9 15 165 o 1
1.0 11.0 11.0 11.0 1.1 1o 1.5 10.9
CUNTROL
A B A 8 A B A b
L8 1.y 1LY 119 1y 1.8 1.1 1.0
0.4 0.4 0.4 0.4 0.3 .4 0.3 0.0
K2.3 123 12,6 12,5 12,9 12,5 3.1 12,9
1.0 1.0 1.0 1.0 i1 11.0 1.0 10y
1n u 11 1 11 11 1 11
3 4 3 CUNTRUL
1.8 1Ly 1.4 12.0
0.4 0.4 0.4 0.
12,9 12.6 12,5 13.1
11.0 1.0 11,0 0.9
2 ! 2 2



IEMPERATURES (LELLIUS)

KAINBUR IKUUL ACUIE TEST

APRIL 18 - APRIL 23, 194¥
INTERMITIENT EXFUSURE

TREAIMENT
LEVEL 1
REPLICATE A ]
DATE:
4/18 11.9 12,0
12,0 12,0
4/1y 1.9 12,0
1.9 1.y
LY¥ii] 1.5 1./
13.0 12,7
4721 12.1
12,4
/12
4¢3
INEATRENT
LEVEL 1
KEPLICAIE A B
MEAN = 12,0 12,1
5.0, = 0.y 0.3
MAX = 13.0 12,/
MIN = 11,9 1.7
N= 6 ]
IREATREN] 1
MEAN = 2.1
S.0. = 0.4
MAY = 13.0
PIN = 1.9
N= 14

UVERALL (HRANI) SIATISTICS:

MEAN = 12.0
5.0, = 0.4
AKX = 13.3
AN = 1L

N= V)

Table 7.2-3 (continued)

CONTROL
A ] A B A B A B A b
12,0 1LY 1.7 12.2 12.0 12.0 12,0 12,0 12,0 11.9
12,0 11y 1.9 (2.3 12,0 12,0 12.0 12.0 1.1 12,0
12,0 11.4 12,0 113 1y 1.y 12,0 12.0 12,0 11.9
Y 1y 1.9 11 1LYy 11y 1.9 1.4 LY 1.y
1.9 11 L7 16 1. "7 1L 11 1.0 110
13,1 12,7 12.8 3.2 12.6 13,2 1 13 1.1 1L
12,0 12.1 12.2 120 122 12.2 12,0 120 12.1 12,0
. 127 12,0 12,2 1.4 11,7 12.4 114 12,4 121
12.1 12.0 12,0 119 1y 11y 1LY 118 12.0 12,0
1Y 1.3 12.0 12,3 12.4 10 12,0 119 12,9 1.0
11,4 1.4 1.3 1.4 11.4 11.b 11.0 11.b 1.0 11.0
CUNTKUL
A b A b A B A B A B
12.0 1.1 1.y 121 12,0 12,0 12.0 12,0 1.1 12,0
.4 0.4 0.4 0.5 0.3 0.4 0.3 0.5 0.3 0.3
13.1 127 12.8 13.2 12,6 13,2 12,3 13.3 12,7 121
1.3 11.b 1.3 1.3 it.4 11.6 1LY 116 1Ly 113
11 i i1 it 11 i 11 i i u
z 3 4 3 CONTROL
12.0 12.0 12.0 12,0 12,0
V.4 0.4 0.4 0.4 0.3
13.1 1.2 3.2 13.3 12,7
11.3 11.3 1.4 11.9 1.
2 Y7 2 w2 7]



tiLk: KI-DU

DISSULVED UXYBEN (MG/L)

KALNBUW (RUUL ACUIE 1EST
AFRIL 1Y = APRIL 23, 1948

CUNTINUUUS ERFUSUKE

IREAIRENI

LEVEL

REPLICAIE

DAlE:
4/18
491y
vy
477
422
4123

IREATHEN]

LEVEL

REPLILATE

MEAN
S.Db.
NAX
RIN
N

TREAINENT

MEAN
5. U,
nAX
LIL]

N

UVEKALL (GKARDS SIATIS1IUS:

MEAN
S, 0.
NAX

niN
N

AL LI | B T I 1]

Table 7.2-4

1 )
A B A ]
0.2 10.2 0.2 1.0
‘ 10.2 10,0
10.6
1 Z
A B A B
0.2 10,2 10.3 10,0
0.2 0.0
10.2 10,2 10.6 10,0
10.2 10,2 10,2 10,0
1 1 32
1 2
19,2 19.2
0.0 TN
10.2 10.b
0.2 0.0
] )

0.2
0.3
1.0
9.8
39

UUNTKUL
A ] A L] A 4 A B
10.4 10.3 1.2 1.2 10.0 10.0 10,0 10.2
10,0 10.1 10.1 10.0 10,1 10,0 v.4 10.¢2
10,9 10.4 0.2 1.1 10.2 10.0 0.4 1v.3
10,0 10.3 10.1 1o,0 10,0 10,1 10.1 9.y
10,0 10,2 0.0 tv.v 10.1 10.1 .0 10.1
0.4 10.4 1.8 10.4 10.4 10.8 10.6 11,0
CONTRUL
A ] i} B A B A b
0.3 10.4 10,2 10.2 10,2 10.2 1.2 1.3
0.4 0.2 0.4 0.3 0.3 0.3 0.4 0.4
10.8 10.4 10.8 10.8 10.8 10.4 10,6 119
10.0 10.1 10.0 10.0 10.0 10,0 9.8 9.9
6 6 b b b b 6 b
3 4 b] CUNTRUL
1.4 10.2 19.2 19.2
0.4 v.3 0.4 0.3
10.4 0.4 10.4 1.
10,0 0.0 10,0 J.4
12 12 1z 12



DISSULVED URYBEN (M6/L)
KAINBUW IKUUT AUUIE 1RSI
AFRIL 1Y = APRIL 23, 1y8Y
INIERPLTIEN] EXPUSURE

IKEAIMEN]

LEVEL 1
KEPLICATE A b
DAIE:
4/18 10.2 10.2
419 10,2 10.1
4770 10.6 10,6
4 10.3
- 482
4143
IREAIREN]
LEVEL 1
REPLICAIE A b
NEAN = 10.3 10,3
5.0, = .2 V.2
MAK = 10.6 0.6
RN = 10.2 10.1
N= K] 4
IKEAIRENT 1
- PEAN = 10.3
S.U0, = 0.2
MAX = 10.b
RIN = 10.1
N= i

UVERALL (GRAND) S1A11811C5:

MEAN = 10,3
S.0, = 0.2
PAx = 10.9

niR = 9.8

N = b/

Table 7.2-4 (continued)

3 CONTRUL
A b A B A B A B A B
0.0 0.2 10.2 10.0 10.2 10,2 10.9 10.2 10.2 10.4
1.1 10.2 10.2 109 0.1 10,1 10.2 0.2 10.0 1041
V.4 10.b 10,5 10.4 103 10.4 10.4 -10.0 10.4 10.3
10.0 10,0 19,0 9.8 3.8 10.0 10.1 10.1 10,0 10.1
W.1 10,2 10.1 10.2 10.2 10,2 10.3 10,1 10.0 10,2
10.8 10.4 10.8 10.4 10.4 10.4 10.Y 10.4 10,6 10.4
K} CUNIKUL
A b A b A ] A b A b
1.2 10,3 10,3 19,2 102 10.¢ 0.9 10,2 9.2 10,3
V.3 0.3 0.3 0.3 V.3 0.2 v.3 0.1 V.4 V.1
1.4 10.4 10,8 10,9 19.8 10.4 0.9 10.4 10.6 10,4
10.0 19,0 10.0 9.4 Y4 10,0 1.0 10,0 10,0 10,1
b b b b b b b b b b
Y3 3 4 b} CUNTROL
10.3 10,3 10.2 - 10,2 10.2
0.4 0.4 0.2 0.2 0.2
10.4 10.9 10.4 10.9 10.b
10.0 9.4 9.4 10.0 10.0
12 12 12 12 12



UN-1ON1ZED ARMONIA-NITROSEN (ua/L)

KAINBUW TRUDS ACUTE TEST Table 7.2-5
APRIL 18 - APRIL 23, 1989

CUNTINUOUS EXPUSURE

IKEATHENT
LEVEL 1 2 3 4 5 CUNTRUL
KEPLICATE Ab Aok Ab AB A B A B
DATES

4018 9 10 b 10 4y 4 3 4 3 4 5
4120 8 110 9 9 g 8 9 9
yn 810 y 9 88 B8
TREAINENT

LEVEL 1 2 3 4 5 CONTRUL
KEPLIGATE AB Ab A Aol A B A B
REAN = y 10 11 b 8 1o b b 1o
5.0, = 2 2 3 303 12 T 1
AKX = T 810 8§ 10 9 9 8 ¥ 3y
nIN = 9 10 b 10 § 5 a3 4 3 4« 5

N 1o .1 33 33 33 33

TREATREN] 1 v 3 4 9 CUNTKOL
NEAN = 10 8 ! 1 6 I

5.0, = 0 2 3 3 2 2

nAX = 19 10 1 9 ¥ v

nIN = y b 4 3 3 .

M= 2 3 b b b 6

UVERALL (GRAND) S1ATISTICS:

MEAN = l
S.), = 2
MAX = 1
MIN = 3

N= 9



HILE: K1-UNIUN

UN-TUNIZED AMMUNIA-NITRUGEN (ug/L)
RAINBUN TROUI ACUTE TEST

APKIL 18 - AFRIL 23, 1988
INIERRITIENT EXPUSURE

Table 7.2-5 (continued)

IREAINEN]
LEVEL 1 2 3 CONTKUL
KEFLICAIE A Ab AB A AB Al
DATES v
4718 oo non n o nou nonu o
4720 y 9 9y 0 4 g9 ooy 98
alz2 8 y 9 0y y 9 9y gy ¥
TREATHER]
LEVEL 1 2 K] CUNTRUL
KEFLICATE A b AB b A b Ab A
HeAN = v 10 ooy vy 910 010 9
5.0, = 12 11 12 1o [ 1
NAX = noo1R nou nou T nonu 10
MIN = 9 ¥ 9 ¥ 10 8 99 3 9 9

N = 2 3 33 3 3 13 3 3 3
TREATHENT 1 2 3 4 5 CONTROL
HEAN = 10 9 10 10 19 9
5.0, = 1 1 1 1 | 1
mAK = 12 1 1" 1 1 1
MIN = 8 8 8 9 9 8

N = 3 6 6 b 6 6

UVERALL (5RAND) STATISTICS:

HEAN = 19
5.0, = 1
MAX = 12

NN = 4

N= 3



oH

KAINBUW TRUUT ACUTE TEST
APRIL 18 - ARRIL 23, 1988
CUNTINUUUS EXFUSURE

TREATHEN]
LEVEL 1 2
REPLICATE AB A B
DAYE:
4/14 8.16 8,17 7.94 4.18
4/20 8.13
4/22
TREATHENT
LEVEL 1 Y3
KEFLICAIE A B A B
MAX = 8.16 8,17 4.13 4,
HIN = 8.16 4.1/ 7.94 8.
N= 1 1 2
TREATNENT i 2
NAX = 4.17 8.18
NN = 8.16 1,94
N= V3 3

GRAND (UVEKALL) STATISTICS

NAX = 4.18
NIN = 7.68
N= (3}

Table 7.2-6
3 4 3 CONTRUL
A B A B A ] A ]
1.72 1.86 1.76  1.68 7.719 1.12 .19 7.9
8.06 8.17 8.13 8.15 8,04 8.09 8.15 8.15
8.10 8.18 8.11 8.14 8.07 6.07 8.10 8.10
3 4 9 CUNTROL
A B A ] A B A B
8.1 4.18 A3 8.1 4.04 8.09 8.15 8.13
1.72 7.86 1.76 1.4 1.719 1.12 .19 1.9
3 3 3 3 3 K} 3 3
K] q b ] CONTRUL
.14 3,19 .03 ¥.19
IN7; 1.64 102 INT)
b b b b



pH

RAINBOW T1ROUT ACUTE TEST
APRIL 18 - APRIL 23, 1988

INTERRITIEN] EXPUSURE

IREATMENT
LEVEL

KEPLICAIE

DAIE:
4/18
420
412

TREATMENT
LEVEL

REPLICATE
NAX

niw
N

wonou

TKEATNENT

HAX
HIN
N

LU T ]

GRAND (OVERALL) STATISTICS

HAX
NN
N

LU I ]

Table 7.2-6 (continued)

1 2 3 4
A B A b A ] A B
8,23 8.2 8.20 84.21 d.22 8.2 b2t B8.22
8.18 4.16 8.15 d.12 4,14 4.10 8.13 8.15
B.10 H.14 8.12 8.1 g.16 U.10 8.12 8.14
1 z 3 q
A b A B A b A B
4,23 4.25 0 4.22 4.21 8.21 8.22
8.0 H.14 4.12 d, 4.16 8,10 4.12 H.14
3 3 3 3 3 3
1 2 3 4
. Y 4.22 8.22
8.14 . 8.10 8.12
b 6 6

8.25
8.10
36

b]

A B
b.22 8.22
g.18 4.1/
8.10 H.14

b}

A B
8.2¢ 8.2
B.15 H.14

3 3

b}

4.22
.14
6

CONTROL

8.19 8.20

8.16 4.5

8.13 4.13

CUNTRUL

...........

8.1y 8.4
8.1 8.13
3 3

CONTRUL
8.20

8.13
6



Table 7.2-7
fUTAL RESINUAL CHLURINE - AMPEKUMEIRIC METHUD (ua/U)

RAINBOW TRUUT ACUTE TEST
APRIL 18 - APRIL 23, 1988
CUNTINUOUS EXPOSURE

TKEAINEN]
LEVEL 1 2 3 4 b] CONTROL
KEPLICAIE A ] A B A B A B A B A B
DATE:
4/18 An 4/4 483 28 2 113 114 36 34 26 24 1
(] 900 478 23 13 1 47 51 4 A -4 -1
480 409 220 42 112 113 47 30 23 M -1
4/19 AN : 218 230 108 115 46 46 22 U 2 0
44 220 228 113 116 49 by 23 23 -2 0
218 226 ity 118 49 h]| U 2 1 -1
4120 AN 216 1y 107 47 %0 0 2 -1 -1
4] 222 10y 113 4 50 4 % 3 1
20 1wy 11z 4b 44 23 23 -1 1
4/21 AN 1z 112 30 b1 b 74 i -1
4] 104 110 LRI 1] 4 B3 -2 -1
e 12 4 4 9 -z -t
4/ N e 1oz % 4y a0 -1 -1
103 103 4 4 W -3 -1
[REATRENT
LEVEL | 2 3 4 ’ b ] CUNTROL
REFLICATE A B A B A B A B A ] A B
MEAN = 486 47/ 21 W 109 111 47 50 W -1 -1
S0, = 13 7 4 b] ] 3 3 2 3 1 2 1
MAX = 500 483 228 23 11y 1us 36 54 29 U 3 1
HIN = 478 469 216 226 103 102 43 46 19 20 -4 -2
N= 3 3 9y b 14 14 14 14 4 14 13 14
TREATHENT 1 Y3 J 4 3 CUNTROL
MEAN = 481 24 1o 48 2 -1
S.b, = 10 b b 3 2 2
HAX = blil(] 3 1y 36 Yl 3
niN = 409 216 102 43 19 -4
N= b 15 L] 28 28 2
DAILY MEANS
[REAINENT 1 V4 3 4 ) CONTROL
APR 18 481 224 113 9 24 -1
AFR 19 273 113 a8 27 -0
AR 20 . 219 110 4 3 : v
AFR 21 109 4 3 -1

APK 22 103 4/ ri s



TO1AL KESIDUAL CHLURINE - ANMPEROMETRIC METHOD (uq/L)
RAINBUW IRUUT ACUTE TEST

APRIL 18 - APKIL 23, 1984

INTERMITIENT EXPUSUKE

Table 7.2-7 (continued)

TREA THENT
LEVEL | 2 4 5 CONTRUL
KEFLICATE A B A ] ' A ] A ¥ A ] A B
DALE
any BH3 902 T2 169 b1 bh! 569 5b4 4 aeb -
w2 900 b2 B/ b6Y 9/ 9% RTINS -
844 "o BbU  bb/ 58 53/ as az 1 -
4/1Y 8y HYl 802 43 bYZ  bHY 94 5bY 4/¢  4bb 2 -1
92 u93 199 182 BbY  b/Y 955 959 434 432 2 -
0 4Y/ 181 Ioy /0 680 548 94/ 23 an -1 1
420 oy 8y 767 76U b7 677 510 Sb7 477 asy 4~
ge7 892 69 759 hI2 553 953 81 0 -l
B9y by 759 b7 b7b 95 545 409 418 1 1
aru 900 182 168 b/3 64 968 559 a1y 458 2 =
915 momn b6l 664 544 951 430 435 2 -2
924 183 760 658 658 1S4l 24 433 2 -
TREATHEN]
LEVEL 1 2 4 » 5 CONTROL
REPLICAIL N A B A AB AB A B
NEAN = dge 89y 168 669 672 955 553 441 43 A -
5.0, = v on 1z 13 ' 2 10 5 19 2 1
nAX = 900 924 802 403 82 645 514 568 a9 e 2 1
NN = 844 BY/ ™ 792 B58 b3l 91 53 409 412 ‘4 -
N = y 1 12 1 12 1 2 12 12 1z I 1z
TKEATNENT 1 v : 3 4 » CUNTRUL
NEAN = g2 114 b/0 94 ) -1
5.0, = 16 13 / I 1 1
MAX = Y4 804 b4y 3/4 47y 2
nIN = g44 152 b98 33/ a0y -4
N = r{] 24 . 24 4 24
DAILY MEANS:
(KEATMENT 1 2 3 4 5 CUNTROL
4ns 892 169 bb/ 553 3l -0
4119 892 790 b77 558 443 -0
4120 890 765 673 555 435 -1
a1 913 774 665 550 43 -2



FILE: RT-DPD

FERUENT MOMOCHLORAMINE - DPD METHOD Table 7.2-8
RAINBOW TROUT ACUTE TEST

APRIL 18 - APRIL 23, 1984

CUNTINUUUS EXPOSUKE

IREATHENT
LEVEL 1 3 5
KEPLICATE ' Ak Ab
DATE:
4114 9/ 100
41y 97 100
a0 99 9
sy 9 99
4 100 100
TREATREN]
LEVEL 1 3 )
KEFLICATE Al B Ao
MEAN = 8y w98 9 9
5.0, = i s
nAX = TR w9 00 100
NN = TR, 100 9 91 9
N= 'R Lo 3 2
TREATHENT 1 3 5
MEAN = 97 99 98
5.0, = 1 i 4
NAX = 99 100 100
NN = u7 98 91
N = 3 ' 5

UVERALL (GRAND) STAT1S1ILS:

HEAN = 9
s'”. = 3
MAX = 100

nN = J1

N= 10



FILE: RT-DPD

PERCENT HUNUCHLORARINE - DPD METHUD
RAINBUW TRUUT ACUIE TEST

AFRIL 19 - APRIL 23, 1484
INTERMITIENT EXPUSURE

TREAINEN]
LEVEL

EEFLICATE

DATE:
4/18
4/19
40

4/

TREAINENT
LEVEL

REFLICAIE

HEAN
5.0,
MAX
nIN
N

W0 u o on

IKEAINEN]

MEAN
5.0,
NAX

niN
N

u n o n

Tabie 7.2-8 (continued)

v
A b A B
b1 vy
9 1o
9/ 100
9y Hily
3
A B A B
9 98 100 9
1 0 1
L b 100 100
EL I 1) 100 98
1 3 2 2
1 ]
98 N
1
¥y 100
97 94
4 4

UVEKALL (GKAND) 51A1S:

NEAN=
51 bev=
NAR=
NIN=
N=

94
1
10y
Y/
8



FILE: MORT-TABL

Summary of total residual chlorine, observed mortalities, cunulative percent nortalities, and
estinated LC-50 (Trimmed Spearnan-Karber mothod) during the intital 24 hrs and after each 24-hr

Table 7.2-9

period through 96 hrs of continuous exposure of monochlorasine to rainbov trout,

No, of Ghiservation Time (hours of exposure)
Treatnent Fish at

Level Start 3 b 8 24 48 72 96 120

1 20 TRC (ug/L) 481 481 481 481 481 481 481 481

Cue, Mort, 0 0 { 20 20 20 20 20

Cuw, % Mort. 0 0 5 100 100 100 100 100

2 20 TRC (ug/L) 228 228 228 225 25 225 225 225

Cun, Nort, 0 0 0 0 17 20 20 20

Cun, % Mort, 0 0 0 0 85 100 100 100

3 20 TRC {ug/L) 113 113 113 114 112 112 110 110
Cun, Mort, 0 0 0 0 0 0 9 10

Cum, % Nort, 0 ] 0 0 0 0 45 50

4 20 TRC (uq/L) ]| i §1 49 49 49 48 48

Cus, Mort, 0 0 0 0 0 0 ¢ 0

Cun. % Mort, 0 0 0 0 0 0 0 0

] 20 TRC (ug/L) 24 24 24 2 23 2 2 2

Cun, Mort, 0 ] 0 0 0 0 0 0

Cum, 1 Mort. 0 0 0 0 0 0 0 0

Control 20 TRC (ug/L) -1 -1 -1 -1 0 0 -1 -1

Cua, Mort, 0 0 0 0 ] 0 0 0

Cun, X Mort. 0 0 0 0 0 0 0 0

Estimated LC-50 in wg/L
(Trimwed Spearman-Karher method) 329 177 159 i1 107



FILE: RHURT-“B\. Table 7.2-10

Summary of total residual chlorine, observed mortalities, cusulative percent mortalities, and
estimated LC-50 (Trinaed Spearman-Karber method) during the intital 24 hrs and after each 24-hr
period through 96 hrs of intermittent exposure of monochlorasine to rainbov trout.

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

Level Start 3 6 8 24 48 72 9% 120
| 20 TRC (ug/L) 885 885 Bes L] 889 892 892 892
Cun. Mort, [ 6 6 b i1 19 20 20

Cum. X Mort. 30 30 30 30 35 95 100 100

2 20 TRC (uq/L) 765 763 765 178 114 174 774 174
Cum, Mort, 0 0 0 0 2 3 9 10

Cun, X Mort. 0 0 0 0 10 25 45 50

3 20 TRC (ug/L) 667 667 667 672 673 670 870 670
Cun, Mort, 0 0 0 0 0 0 3 ‘4

Cum, X Mort. 0 0 0 0 0 0 13 20

4 20 TRC (ug/L) 553 553 353 335 339 554 554 354
Cus. MHort, 0 0 0 0 0 0 0 |

Cun, X Mort. 0 0 0 0 0 0 0 ]

S 20 iRC (ug/L) a7 437 437 440 438 439 439 419
Cun, Nort, 0 0 0 0 0 0 0 0

Cun, % Nort, 0 0 0 0 0 0 0 0

Control 20 TRC (ug/L) 0 0 0 0 0 -1 -1 -1
Cua, Hort, 0 0 0 0 0 0 0 0

Cum, % Mort. 0 0 0 0 0 0 0 0

Estimated LC-50 in ug/L

(Trimsed Spearman-Karber method) 875 808 760 740



Probit Analysis
Rainbow Trout Acute Test

Table 7.2-11

y=14.53x-37.11

Internittent Exposure - 96 hr Expected Corrected
10%x -(x) Y Y y
TRC 1log TRC % Nort Probit X Mort Probit % Mort Probit 1 Nort
892 2.9504 100 78 §5.7699 93.5  6.5548 92
774 2.9887 45 497143 45 4.9743 45 4.8743 56
670 2.8261 15 3.9636 15 3.9636 15 3,9636 13
334 2,743 0 12,7637 0.3 2.2500 0.3
439 2.6425 0 0.01 1.2953
0 0
Second Pegression
Reqression Output: Regression Output:
Constant -37, 1063 Constant -33.1906
Std Err of Y Est Std Err of Y Est 0,233510
R Squared R Squared 0.988734
No. of QObservations 2 No. of Observations 4
Degrees of Freedom Degrees of Freedon 2
X Coetficient(s) 14,53256 X Coefficient(s) 20,19557
Std Err of Coef, Std Err of Coef, 1.524304
Chi-Square= 1.11
tabled chi-square=3.991  di=4-2=2
Expected x=(y+33.19)/20,20
10%x (x) y
TRC (ED) log TRC X% Mort  Probit = .
832 2.3306 84 35,9945 fEDS0= 1.07
761 2.8814 30 5.0000
679 2.8321 16 4,0055
584 2,7662 1 2.6737
IR K NN 2N 2R N K N T T A 1
] LC50= 761 ]
1 L= S04 *
' LCS0 confidence limits ]
* upper= 816 ]
t lover= 709 '
* slope=  20.20 ]
BN N R NN 2 E IR N T N R Y

y=20.20x-53.19
Corrected Expected

y
Probit
6.3937
5.1492
3.08836
2,2162

g

0,0031
0.0491
0.0033
0.0000

0.0557



Probit Analysis
Rainbov Trout Acute Test
Interanittent Exposure - 120 hr

10%x (x) y
TRC log TRC % Mort  Probit
892 2.9504 100
774  2.8887 30 5,0000
670  2.8261 20 4,1584
384 2.7435 5 3.3551
439 2,645 0
0 0
Regression Output:
Constant ~27.5297
Std Err of Y Est 0.107310
R Squared 0.991489
No. of Observations 3
Degrees of Freedom 1
X Coefficient(s) 11,24367
Std Err of Coef. 1.041696
Chi-Square= 2,55
tabled chi-square=7.615  df=5-2=3
Expected x=(y+32.39)/13.04
10%x (x) y
TRC (ED) log TRC % Mort  Probit
879  2.9442 84 5.9945
738 2.8679 30 5.0000
619  2.7916 16 4.0055
483 2.6875 12,6737
E20E 2N 2NE BN I 2 JIE JNE JOE S 2N
' LC50= 738
] LC1= 489
* LC30 confidence linits
* upper= 786
t lover= 693
¥ slope=  13.04
J S T N SN SN IR S 2 2 2

*

e e e e e

Table 7.2-12

y=11.24x-27.53

Expected Corrected
y y
% Mort Probit X Mort Probit X Mort
74 5.6432 92,6 6.4738 66
48 4,9503 30 5,0000 61
23 42407 20 4.1584 29
3 33K 3 3.3%1 3
0,24 2.1813 0,3 2.23500 0,16
Second Regression
Regression Output:
Constant -32.3875
Std Err of Y Est 0.343667
R Squared 0.965285
No. of Observations N
Degrees of Freedon 3
X Coefficient(s) 13.03644
Std Err of Coef, 1,427332
= 1,19
fEDS0= 1.06

y=13.04x-32.39
Corrected Expected

y
Probit

6.0747
3.2714
4,4544
3.3181
2,0608

9

0.0362
0.0309
0.0393

©0.0000

0.0012
0.1276



Section 7.3 Rainbow Trout - ELS Tests



HiLks Inv-t)

TERVERATUNES

KAINBUW TRUUT = EAWLY LITE SIAbE

LUNTIRUWUS ERPUSUNRE
PAY Zb - JUNE 1/, 1YHY (=2 10 20 DAYS PUSI-MAILH)

Table 7.3-1

BRAND (UVERALL) STATISNILS

L
5.0,
LL1}
LIL]
N

9.9
0.3
1.y
8.y
441

" IeAImeN)
LEVEL 1 2 E] [] 3 CUNtIn
NEPLICALE Ao Ay [ | [} [ ] L]
OFH
-2 199 9.9 10,6 9.7 19.4 10,0 1.9 9.9 .8 91 0.4 10.7
-1 %7 1. 1.9 %8 .6 9.7 .9 % $.1 %8 9.7 s
-1 .9 103 9.9 104 10,8 104 10,1 10,1 10,0 %9 100 10,6
[} 10.8 1v.4 19.9 10,9 10,6 10,8 10.8 10,7 10.7 10,8 10.8 10,6
0 1,0 11,0 w4 10,9 10,7 10,7 10.8 0.7 10,7 10,6 1.0 107
1 %6 9.9 .7 10.0 9.6 9.5 9.8 N6 .3 W7 1.6 9.8
1 v.6 10,0 1.6 10,1 10,0 10,9 10.0 9.4 10,0 9.7 10.6 10,0
2 1.9 1.1 10,9 111 1.0 11,1 11,0 10,9 1.0 11,0 1.9 117
2 %0 10,8 9.9 10,3 9.9 %9 %% .7 e 10,9 10,9
k] 99 Y 1.3 v .8 % .1 98 1.5 %% 0.1 10,0
F] 10,9 10,9 10,3 10y 10,3 10,5 19.3 10,5 10,3 97 19,7 16,9
] 1.9 9.8 AR 23 W .9 49 LA XY 19.0 0,1
] 9.9 AT R .y % 19,3 %Y 10,3 %/ 1.5 10,9
3 Y4 10,0 EA N LN Y] LX) L ENEE 19.2 10,0
5 9.5 104 KRN TN CH A IR X [N
5 9.9 9. 9.9 93 %9 W3 24 e Y. v wo vy
b .0 1. 90 9.4 %3 % 1.9 .4 g6 %4 LA R
' 10,1 10,1 e 9.9 9 % 9.0 9. . vy 19,0 10,3
] 1 1.1 1.1 1.0 111 1.0 1.1 101 e 1.2
] 10,9 10 104 0.4 104
Yy .1 2 %1 %2 .9 %9 1.5 1 .2 10,0
y 19,4 10,9 19,9 10,4 19,9 10, [N 0.9 10,
v 2 9 [N AR K EX N ] N AR ] PR R]
w 9.6 10,9 v.6 10,0 ER RN .6 19,3 10
" 10,0 9,9 %W N e b . e 19,0 10,2
1" 9.4 9.4 Y4 Y4 9.9 9.4 9.5 1.4 0.2 1012
1 .2 .2 .0 %2 %22 % .w . .9 9.6
12 FN AN LA RN .S %6 9.5 W8 10,6 10,0
13 9.0 Y [T B ] LR 81 91 1l %0
] 9.5 9.5 9.5 95 1.6 1.4 9.6 W1 .3 W7
14 %2 V.2 9.0 %2 %.2 9 .2 1 .9 97
19 R IR ] 9.5 95 1.5 %7 9.6 9.4 .9 %9
it 9.9 %% .5 9.5 9.3 9.3 .5 1.3 1.9 10,2
1t 9.5 %9 9.5 9.3 1.9 1.3 9.5 99 10,3 10,3
" .97 (AR B [ RS [N R 10,2 10,1
1 Y. 100 9.6 9.6 LK X 1.6 9.6 10,0 10.1
18 Y. 10,0 %%l 19,0 9.7 .1 w1 19,2 10,5
] 1.6 103 9.7 10.4 10,0 10,3 9.7 Y9 19,5 1u.
1y EAA'S | LA A ) . %3 9.1 9.3 [ XX
1y .9 9.3 9.3 93 E RN [ XN ] EN AN |
20 9.3 4.3 %9 9.8 9.3 9.9 9.3 9.3 IR K]
0 % %3 LY ARX %6 %6 .6 %) 10.5 10,0
TREAIAEN]
LEVEL 1 2 3 ] 9 CUNTRUL
KEPLIUAIE Aol Ao A A A (]
ALAN = 0.0 10,2 Y 9.8 CRARN] . LN AN 1.2 10,1
S, = 0.s 0,9 [ 0.y 03 0,5 0.5 0.5 0.5 0.5 0.5
mi = 1. 11 Lt 1l 1o 11 1.0 i 1.t 1 1.8 1.7
LIRS 9.0 %5 9.0 WY (XIS [RA'RY 4.7 9.0 9.1 9.0
ne 20 N a . ? a4 @ o« a4
IREATRERE
LEVEL 1 2 3 4 3 CO oL
ALAN = 10.1 1.9 v %7 9.1 10.2
S0, = 0.6 0.9 0. 0.9 0.3 0.9
mt o« 1 1t 11 1 .1 ne
LIRS 9.0 [KY [N (%) [N 1.0
N2 k]] 7] (] '3 1] 7]



HILE: (kMe-1)

1EAPERALUNES

MAINEUM IUUI = EAKLY LIDE SPAGE Table 7.3-1 (continued)

INIERALEIEND RIPUSUNE

MAY 2 = JUNE 1B (=4 U 20 DAYS PUSI-NAILH)

INEATRENG

LeveL 1 1 3 [ N N

KEPLICAIE Aos Ao A T "o Aoy

(4.} .

- TRILE) WS 10 10,9 10,9 .9 10, 10,5 10,9 05 1
- W 10 0.4 10,8 0.6 10 0.4 10,5 0.8 106 W 10,9
-4 0.0 10.4 0.4 W0 104 10,0 10,40 10,0 1.5 10,4 105 100
-2 Y.4 Y4 .3y Y.6 9.6 V.4 9.3 YD 9.9 % .6 %
-2 10,9105 0.0 1.4 0.0 10.4 10,9 10,0 0.0 10,3 0.0 0.6
-1 .4 10,4 w.l 10 10,9ty 1.0 108 w.y 10,/ 1.8 19,7
-1 19,7 10.) 10,4 10D 10.6 10,3 10.5 10,6 10,5 10.3 10,6 V.6
v .y 4.4 9.4 10,0 Y8 Y 10,0 ¥/ v.4 19,0 Y. v
['} 10,2 19,3 v.4 10,3 .5 10,1 9.9 10,0 10,0 %9 19,4 100
1 TR e 1 e 1 ne 1. e na ne a2
1 0.2 10.2 10.0 10,2 10.2 10.2 W 0.2 10.2 10,2 105 10,2
2 9.5 % 9.9 9.8 XA ] Y] 16 96 IREEY
2 10.4 10,4 0.0 10.0 8 10,0 10.0 10,0 ' XERX) 00 10,0
1 Y EEY] AN 9.6 180 10,0 1.8 RN ] 'R
3 AR N Y0 Y./ .6 Y. Y. 9.0 10,0 10,0 .7 10,3
’ XY T 9.6 %6 o XY 10,2 10.2
4 NN IR WIS AR NERX) 0.0 9.8
» 9.9 99 RIS 1.8 b L ove IXEEY] 0.4 10,3
dy Y9 Y Y3 Y %3 %3 Y4 b .2 %) %9 10,0
® 0.3 10,7 0.3 10,8 0.3 103 19,3 10,2 0.4 10,2 10.5 10,4
' TR TR RN TERIE IENIE b ILe
! 0.9 10,3 19,0 19 1.9 10,y
¥ W IREE ) IR Y] XY NI R 0.0 102
¥ TR 10,3 101 0.4 10 10.6 10,0 W N e e
Y Y. %0 Y0 V2 Y2 N 9.0 Y. %0 Y. .6 YO
3 0.0 10,1 10,0 10,0 0.0 10,2 19,0 10,9 0.3 10,3 10.4 10,4
1] 1.0 Y.6 1wy Y LA N Y Yy.4 10,0 Y. YN v.¥ 1.0
w %6 104 9.9 W1 9.5 v XN NN TR
n .0 .0 Y2 YV Yol %1 Y0 Y. Y.¢ .1 %9 b
" T 19 9 R R XK %9 %y
12 Wy W) 8.9 8,9 [ Y. ] ¥l ¥y ¥y Uy 9.9 %2
1 RN %9 e 9.5 90 R e 9.8 %9 LY
13 %3 % Y.0 Y4 .39 %2 Y.9 Y2 %9 %3 v.6 %
" 9.4 9 IR 9.9 %6 1.6 %6 9.5 % .5 e
1 9.5 %1 %19 1.3 % XX X R) 0.0 10,2
1 e VIR I NERY) INERY] YR Y] %8 19,0
1 RN KIREX) RIRY) IR X XERE .o
1 0.0 10,0 10,0 10,0 0.0 10,9 10.9 10,0 10.0 10,0 10.1 10,1
i 0.0 % W NEEX) IREER) 'REER] 0.2 10,0
v 0.0 .1 109 Y7 v XN .6 10,0 10.2 10,4
1 9.1 9 X EE ] I REE K] IR T IREE ) 10.9 10,0
1] ¥y u L N 4.0 w1} 9.9 u8 .0 W/ v.2 ¥y
[§) Y4 Y0 %9 Y Y3 %4 A I ) Y3 % R0 A ]
1 Y.h b 9.9 Y. 9.0 V.8 9.6 V.6 9.6 v s,
) 0.1 100 0.1 10,1 0.1 101 0.0 1.1 0.1 10,0 10,3 10,5

IKEATNEN)

LEVEL 1 1 3 L] . b CUNIRUL

KEPLILAIE A ] A ] A v ] ¥ A 1] A ]

Atan = B v Y RN KRR Y%y 9.0 10,1

.0, 2 U, Vb (/N TN Y U5 U,b 0.6 0.4 0.6 b Vb 0.3
M Y 1 a1 TRIRIN IRIE s 1 0 N
i "IN ol NI Y, AR "IN %0 8y
Ns T “ T “ou H 6 o o«

IREATAEN]

vt 1 2 1 ' 3 CONTRUL

nLAN 2 9.1 ..¥ .0 .8 .9 1.1

S.0. = 0.8 Vb 0.8 [ 4] (A ) 0.9

I (T Ty 1o 0.3 s e

nu s ] o] Y] vl v.7 K]

LIEd w vy w ] w w

GYANU (UVEKALL) SIATISTIUS

MEAN = v%.9
Yoo = 0.6
LTI [17.]
L1 8.7

As a4



TEAPERATURES (CELSIUY)
KAINBU INUUT = BAKLY LItE S1A5E
CUNTINUUUS RIPUSUNE

JUNE 1Y = JULY 28 (21 1U b1 DAYS PUSI-HAILH

Table 7.3-2

INEAIRER]

LEveL 1 3 K} q % i

NEPLICAIE ] ’ L} ] A ] A L] L} ’

LAKVAL 1ANK 1 1 L} 1 1 1 ! 1 ] 1 ] 1 ! 4 ! 2 1 [

e
a 10.4 10,9 103 1.3 10,3 1.9 1.3 1.3 103 10.% 1.9 1w
1 1LY 1.2 1 143 151 12 120 321 1. 1) 12 1.9 1.3 1.3 1.3 12,9 16y 12,
3 1.0 1.8 el 11?106 ALY 129 10 11, 1D 1,0 1.7 1LY 120 LY 1LY 1LY Ly
" (I B 1Y} 1 1LY 1) e 1.2 1.2 1 1 .2 e e N 1 11 1 1
o B A TY i 1 1% 13 1LY 1.0 11,0 1.0 1.z 112 0.2 Uy 12 17 1.0 LIPT- I T PY B P I 8-
(i 1.2 1.2 0.0 9.7 10,0 10,0 .7 100 10,2 10,0 0.0 10,8 10,0 0.2 1.0 100 10,2 10,2
o e 1.1 1.2 1.2 1LY 1LY 1.9 1.2 1.2 1.2 1Y 11 1) L2 e 1Y 1LY 110
o 1o 1) 1y 1LY 1LY 12,3 1.3 12,3 196 16,3 LIV ARIN BN AN N el 1.0 12,8 108
il 10,0 1.0 10,3 10,5 11,0 11,0 10,0 1.0 10, 10,3 %5 10,0 105 0. 1.0 1,0 1LY 1
kY 1 1.2 10 1L 0 1 .t 12w na 1Y 1LY 1LY 11 o 1 117 1L
an o 1LY 1D 17 1.0 112 e 1LY 1LY 1t e 12 1 Ly 1o 1LY 1L
3z 1o 1 1.9 113 L2 1LY 1 1.2 1.5 1.8 1.3 11,2 12 1) WS 17 1L 1S
33 1.0 1LY Yy 1LY 1Ly 1.2 et 1LY 1.2 1LS 12 1.2 12 1.z W7 L7 1L 1Ly
3 1o 1 10.7 1.2 1LS 1LY 1.0 118 11, 1LY 1.2 1.0 1L2 1L 1.9 107 115 1)
n 19,7 10, 10,3 10,3 10,5 10,9 10,3 w.d 10,7 102 10,7 10,7 10,5 10,9 10,5 10,7 10,7 1047
b 1.0 1) 1S 1.9 1L, LY 12 1.9 1.2 1. S 1S 1LY 1S 1Ha 1Y 1y Ny
3 1LY 1) 127 1Y 1Y 15.)Y 12 122 125 102 1,3 12,2 1.2 12,0 12,9 1.8 1)
k. [IPE I ) 13 1. 1Ly el 10 12 11,2 1.2 11 11 1S Y 1L 1 1L
3y 1o 1 N/ 1LY 1 11,3 1LY D 1) LY 1Ly 12 1 1y 1Y 167 e 1
4 10,2 10,1 19.2 10,2 10,5 (0.5 1.5 10,2 10,3 10,2 10,3 10,9 10,5 10, 10,2 10,2 10,2 10,2
L1 19,3 1.1 10,3 10,2 11,1 11,9 .8 10,4 110 1.0 1.9 10,y 10,0 0.0 W 1.2 1. 1Y
LY] 10.4 11,2 0.y 1.3 1wy 1w 1.0 11,0 10,8 100 1LY 1L.3 1o,y 1./ Yy 1 o g
LK) 1. 123 1y 114 11,9 1L et 110 10,7 108 1.4 1.6 Juy 110 1) 1LY 1Y 1)
“ 10.4 111 10,6 10,6 11,0 1.0 14 1.4 t0.1 10,2 et 11 19,3 103 VLY 1,0 1 g
“ 10,0 1.4 1.0 10,2 10,8 11,0 10,9 1.1 10y 10,2 10,8 10,0 10,4 10,4 122 V2.1 1.2 1.
L1} 10,7 108 11 Il L1 PN ) PRI {1 A [ ) LI I 3 PLI I PO T 1LY 1LY 1LY 1LY
LY W.1 W1 1.4 1% T 10 90 9 el 11,3 1900 10,0 1,0 163 1.3 1.
L1 LIFLE I PU N | FY R 1 Y3 LIPL I I PY A (5 I [ 8 19,5 10,5 11,0 11,0 15,0 15,0 1.0 100
"9 1.0 1LY 1.0 12,0 120 12,0 1LY 110 1.1 120 1LY 1.y 1.9 160 .2 1
» Hed 10,4 120 1Ly 1.9 1LY 10 1w 1,9 12,0 11,4 1.4 1.0 10 1y 1.y
n 1LY 1LY 144 124 120 12,0 11,4 114 1.3 12,9 1D 1o 1.6 13,0 12,6 12,4
a L0 1LYt 11t 10 12,0 10,9 10,3 1.0 161 1 1,0 10 150 1Ly a1y
hX) 105 10,0 10,8 10,8 1.0 110 10,0 0.1 1.9 11,0 j0.¥ 16,3 1.0 1.2 na 0.2
M 10,1 10,2 10,9 10,8 10,8 1o,y 10,0 10,0 10,8 10.% 10.¥ 10, 1.2 1.2 10 0.
N 1Y 1LY 1.2 11 1.2 1.2 1.1 1Le LLPL I | P | I N 3 13 1Y 1.y 1
% 1s 1L 1LY 1. 1 1 12 1.t 1LY 1Ly 1.0 Ly 12,3 12,3 1.0 1,9
¥ 1.3 113 129 12,0 13 1.3 11y 11 1LY 1L 12,0 126 10 1.0 12y a2
o 163 1L 120 12 1.5 162 1.5 12.) 1.0 162 1.1 1t 1,3 1.9 145 1L
» 10,9 1.2 10,y 11,0 e 1o 1.2 1 12 12 11,0 u 1.0 11,0 11,0 11,2
L1 160 1.7 1LY 1.0 7 1L 1 s Y 1Y I 1 1.9 120 1.0 12,0
1} 12,0 12 165 12,0 12D 1) 1l 12,9 1.3 120 141 12 1) 1.7 122 125

INEATRNT

LEveL 1 2 4 4 3 tuntvn,

KtPLILAIE A L] A 1] A L] A ¥ A ]

LAKVAL 1ANK 1 ] ] ] 1 1 ] 3 1 1 [} 1 1 3 1 1 ! 2

REAN = 1.1 11,3 1.2 12 1.4 10,4 o4 114 111 101 1.6 1 1.z 1.2 1.9 1.0 1 B

S0, = 0.6 0. 0.7 U 0.6 W Gl 0 0.2 02 L2 N S N N 0.y 0y 08 U

ML = 1,0 1) 1.0 10 1LY 1) 1L LS 1Y 16y WY 0 1 159 140 129 10

LILIE] 10.2 10,2 1.0 Y./ 10,9 )u.w Yol W %2 YD 0 100 10,0 .0 16,9 1.0 10,2 10,2
LIE] noon a4 0 4w 4 w0 a4 w a9 4 g w 4 w a «a

IKEAIREN]

LEveL 3 3 4 ] N

AEAN = LL0Y3 1.3 1" (1% 1.

S.b. = .6 0.7 [ ) " (A

L1 12,9 121 1.7 1.9 14,0

Rin = 10.2 9./ .93 1.3 10.0
Nz 5 182 162 163 183

BHAND (UVERALL) SIATISTICY

REAR = 1.4
S.0, = [N}
AL = 14.0
LIRS .9

LI - 10
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IEAPERATUREY (LELYIUS)

NALWBUN INUUL-RANLY LIPL STAGE

INTERATLIEND RIPUSUME

JUNE 19 = JULT 28 121 1U bU DATS PUSI-HAILN)

Table 7.3-2 (continued)

SEARD (UVERALL) SIANLSTILS

FEAN = .4
S.0, = 0.6
MAL = 13/
LILIES Y./

Ns a4

INEALRENT
LeveL ] 3 3 . ]
KEPLICATR A A ] ) [] A [ [} ]
LANYAL 1ANK 1 ] i 1 1 1 1 1 ) 1 ] 3 1} 1 ] 3 ] 3 ] 1
Ve
n VRIS I VO B V] 12,0 109 102 12 12,3 V4.3 153 1.3 19 1.0 1LY 1.0 1.0 160 103 1S
n el W2 1LT 11D el 1LY U 100 1.0 1.2 1LY 1L 1.0 1LY 1.2 W2 e 1D 1 N
7] Thi 1.2 110 1LY 1.9 1,0 12 1.0 .Y 1.2 100 100 .2 1.2 100 19,0 10,9 10,9 1LY 11
“ 1.2 11,0 1.0 11,0 1.0 11,0 10,9 18,0 19.7 1t 11,2 1.0 1,9 1.0 1.0 1.0 e 1.2 1 1
» 19.0 10,0 Y0 Y 10,2 10,0 10,8 10,0 0.0 10,0 10,0 10,2 19,2 10,2 10,0 10,0 1.6 %7 10,0 .0
i 1.2 1,2 1.0 10,2 1S 1L 1D e o 1Y 1LY 1.2 1Y 169 1LY 1L 1.2 1. 1 n.ae
u et 14 1LY 128 1Y 1.4 12,4 12,4 1Y 1LY 124 12,0 124 125 1LY 1LY 1.9 1.4 118 1.8
n 107 197 11 1l 0.5 10,9 109 10,9 10,7 10,7 10.9 fo.0 10,8 10,7 10,7 10,7 1.7 10,8 10,5 10,5
3] 17 1) 1 Wy 1.1y 1L e 1Y 10 1LY 17 1 oIS 11 1y 1Lz 1o
N LIS I I EY R T P I 1.9 1.3 1S 1S 1,5 1S 1.9 1S 1.5 1,2 .2 11D 1.3 1.3 1LS 11,8
41 el 1LY 1D 11D 1.7 1.7 a2 1.2 oS 1 1LY 12 1y 1.7 1 12 1.2 11 1.2 10
3 12 1LY 1.2 10 1.2 1.2 1.2 1L 1.0 1.0 109 15,0 2 1.2 1.2 1Y 1.2 11,0 1L 1.2
3 1y 1LY 1.2 1.2 L2 1LY 1 1LY 1S 1 1S 1.2 1.2 11,2 1 1LY 1.2 119 115 1LY
3 1.7 1.0 19 1.0 1o 1.0 v 110 1.7 10,9 11,0 (1,0 19,7 10,9 1.0 11,0 10,7 10,7 jo.y 11,0
] 1.9 1LY 11 1LY 1Y 1LY 12 1.2 1 1LY 1Y 162 TR IR IR K] LY 1,7 1LY 1
K 1. e/ 102 102 1 1LY 1LY 1L el 10 11,0 11,2 1,2 1LY 1LY 10 1 11 120 110
K1 et 10D 107 1hY e 1. 12 1 1L 1LY 1L 1.9 1.7 1. 1) LI ERIB BT ANIN
" 1L0 10 1Y 10 1Y 12,0 1.1 12,0 129 1,0 1.2 121 12,0 100 1.9 162 1.1 1.2 1.9 10
3y Hed 12 10D 102 1 1 1D 1L 1 1 1L2 12 el 1D 110 112 et 1Y 1L 1.2
W ol 11 10, 10y 1000100 105 19,3 1.3 10,3 10.4 10,4 10,2 10.2 10,2 10,2 0.2 10,2 10,9 103
a 1.0 110 11,0 1.0 10,9 10.8 19,8 10,6 W0 10,7 10,3 10,9 10,7 10,8 10,5 10,9 1.0 110 10, 10
LT 1,9 149 1LY 1LY 1Hed Mot W2 12 Mol 1.0 11 108 [T A [ S TH RN THY el 10l 113 1)
LX) 1H.e 0.9 1oy 1 1.0 18 1w 0.6 0.7 108 10.8 10,6 10,6 10,7 10.¥ 10,7 100 10,7 10,0
“ 1o 1.9 103 el 109 1L 1) LIy R Ty A I IS R T Y 1LY 1LY 1.2 1.2 1 113 12 1,0
[H i [T Y el 11 1.3 103 1.3 12 100 11, 12,3 12,4 1.8 1. 124 124 1.7 1
L) 10.1 0.2 10,2 0.1 10,0 10,2 w0 w.t 19,9 10.0 10,0 10,0 10,0 0.8 (0.9 19,0 10,0 10,0 10,0
“ 1 1,3 11,3 10,9 109 1.2 1.3 10,9 109 100 100 el 1.0 10 1100 1.9 1 110 11
“ 1y ey 120 1o 102 1Y 0L 1.9 11,0 1L 1. (118 BT B TR ST Y [T TS I T T Y
[}] (1M1 b 1.0 1t 1 1y 2 1 1 e na e 1 B e L P TP R T T )
» 1.6 1Y 1LY e 1LY 1LY 1LY 1.6 1. 1LY 1LY LY 1LY 1 1L 12,9 12,0 1.4 11,3
H 1.2 10.6 10,4 10,2 10,2 10,6 10,8 10,5 10,5 10,3 10,3 0.8 10.8 10,2 10,2 10,3 10,7 16,3 109
3 0.9 1.1 11 1.9 1.0 1LO 11,0 1. 1L 1Lt 1Ll 12 11 e it 1.9 1LY 10,9 o
bY] 1.1 a1 W2 10,2 11 1.2 109 10,9 1.1 1.2 a1 e 11 el 10, 190
b . 1.3 113 IS BRI R IARTN 12,0 12,0 11y 1.8 1.9 1.9 12,9 12,0 12,0 121 1.1 1.t
» 1 e 12 11 1 12 il 12,1 12,0 11,1 1,1 (I BN NN ] 1.2 1.2 1.t 1
% 1.4 12.3 1Y 1L 123 1.2 1LY 1.8 1.0 1,0 IY AR I B A AR 1y 1,8 1L 116
3 1.2 TR 1.2 12,0 1.2 12,1 162 1245 145 12,0 12,9 12,2 12,5 12,2 122 1282 12,2 1.2
oW 1o " 1.2 1.2 1.2 10 11,2 110 110 199 11,0 0.9y 1.0 1.2 1.0 19 11,2
» 1" 1. 1) 1) 1) W 17 1LY 17 e 11 11 1Y 1LY 1.3 1 1.2
b 12,0 10 1 16T LS 1.0 12,9 1Y 10 12,9 12,7 1.0 130 1. 1! 1.8 1S
[[ILE ]
LEVEL 1 1 3 ) )
NtPLILAIE A «¥ A ] A » [} ] A L}
 LAKVAL TANK 1 b4 ] 3 1 3 1 g 1 1 1 K 1 2 1 3 1 1 ! 1
REAN = 13 1.4 113 114 1.2 1.2 114 114 [N PR | R T Y] | J P T P I | IR | Y] 1.4 1.4 13 1,8
S0, 2 [ A Vb 0b 0B UL Vel Wb 05 U [ S S N S V.l U U U
ML = 15 164 129 1L 121 V41 0 1L AR YA R FA IR TN ] 1Y 120 12,0 140 1.0 180 12 1)
LILE] 10,0 100 Y Y Wel 10,0 10,0 10,0 10,0 10,0 10,0 10,0 10,0 10.9 0.0 10.0 W0 Y7 10,0 109
"= “w o on o onow @W 4w W w W W w4 9 w w w @w W w W
IKEAIRENT
LEVEL 1 2 3 4 3
REAR = 1.3 n.a 13 1.3 1"y
S.0, = 0.6 [N 0.b s.4 (A
LTTI 1.6 1.0 1.0 13,0 1.7
LILE] Y. 10,0 10.0 10.9 v
Ne 134 L] 160 160 180



PERCENT UXYGEN STATURATIUN
KAINBOW TROUT = EAKLY LIFE $TAGE
CUNTINUOUS EXPOSUKRE

MAY 26 = JUNE 17 (=2 10 20 DAYS PUST-HATCH)

Table 7.3-3

TREATMENT
LEVEL 1 CONTROL
KEPLICAIE A B A ] A ] A B A B A b
DPH
-2
-1 996 94,4 94,3 95,9 96,3 94,7 93.1 94,5 92.0 94,5 94,7 95.9
0 9.9 99,9 Y9.2  Y6.4 100,0 6.2 97.1 96,9 99.6 98,0 9.0 95,7
1 ¥9.0 97,9 9.4 97,2 99.0 4.1 99,9 98,1 9.1 97.5 97,7 99,9
] 00,0 1000 100.0  100.0 100,0  100.0 100.9 100.0 100,0 100.0 1000 100,0
3 y4,8 97,9 100,60 Y9.b 91,9 8.4 0.0 99,7 98,4 9. yl.4 Y90
4 Y44 100,0 y.2 4.6 9.1 993 100.0 100,0 99,0 99,9 ¥9.0 Y56
5 Y9.5 Y41 Y9 Y9 95.4 Y99 99.0 Y90 8.4 Y41 Yol Y40
b yy.4  100,0 100,00 Yy4.4 9.7 Y93 99.3 1000 Yy4.6 100,00 9.9 Y4
/ 10,0 100,00 Y9.4  YH.b YH.H  YH.b Y9.2 Y12 Yd.b 97,9 Yl.4  Yb.y
] Y9.9 Y9.9 Y9y . Y Yi.? Y Y9.9  Ya.y 9.2 ¢
y 0.0 4.2 Y42 4.2 9.9 10,0 9.7 .2 Yrb o Y9.0
1L) 9.1 100,90 100,0 1000 Y6, Y/.4 Y.l Y9.4 ¥9.9  Y/.1
N Yba3 Y10 ¥9.2 Y81 Y90 949 Y1 98,1 Yl Y49
12 00,0 100.0 99,5 9.1 1000 Yd.b 9.1 {000 9. 9.9
13 Y99 100.0 100.0 100,0 100, 100.0 100.0 8.9 00,0 100,90
14 100.0 10,0 1000 Luo,0 100.0  10U,U 1000 fuy,v v, 100,00
19 0.0 99,7 00,0 y9.7 00,0 99,3 Y90 9U.6 9.7 4.6
16 1000 100,0 3.9 9./ Y44 Y6.6 YU Y56 91.0  97.6
17 Yb.b  Y9.3 9.8 99,9 9y, 4 100,0 Y44 97,0 96.7 94,3
14 9.4 99,0 96,4 Y4.4 99.0 96,6 98.4  92.3 96,7 Y46
19 9b.b Y88 99,7 9.8 98.4  98.4 9.4 95,4 96,9 96,1
20 Ybb  9H.4 96,6 4.4 9.4 96,6 98,4 97,5 93.4  97.5
TREATREN]
LEVEL | 2 3 ] CONTROL
REPLICAIE A B A B A b A B A B A B
MEAN = Y49 9d.b 9.4 94,5 y4.6 94,6 94,6 94.4 9.4 94,2 9.4 91,17
S0, = LY LY | PV A 8 LY 1.4 Y A Y | 1.4 1.4 1.9 1.8
mAl = 100.0 100,0 100.0 100,90 100,0  100.0 100.0  100.0 100.0 100,0 100.0 1000
MIN = ¥5.b  Y4.3 94.3 Y8 95.2 94,7 y3.1 Y49 42,0 94,9 Y34 Y4.b
Nz w Y nw u 2w u oo o
TKEAINENT
LEVEL 1 ? K] 4 5 CUNIRUL
NLAN = Y6.6 94,9 Yd.b 4.9 4.3 91,6
S0, = 1.b 1.b 1.4 1.7 1.b 1.4
MAR = 100.0 100,09 100,0 100.0 90,0 100,0
NN = YA Y4,3 y4,) Y3.1 92,0 y3.4
= 1y " “ 4“ 4 4“
GRAND (UVERALL) STATISTICY
NEAN = 94,3
S.b, = 1.7
ML=z 100,0
MIN = 92,0
N= 39
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Table 7.3-3 (continued)

IKEALAER]

LEVEL i 3 5 CUNIKUL

KEPLIUAIE A B A Al A b A B Ao
-4 1000 100.0 99,9 100.0 99,4 100.0 9.0 100,0 99,4 100.0 9.1 100.0
-3 0.0 100.0 00,0 100.0 00,0 100,0 100, 100.0 1000 100.9 100,90 109,0
-2 b8 3.0 Y48 954 9,3 Y14 EI TR Y0 Ybal Yo.d Y22
-1 9.2 Y80 LT Y2 Yh.d IR TR Y Yb.Y MU Yoy
v TN 99,9 Y81 100,80 Yb.H Y 9.l Wb 99,0 9.0 99

1000 100.0 00,0 Y44 1000 100,0 1000 100,0 1000 100.0 W00 100,90

z Y.y 9.0 9.9 100,90 Y. o4 LN 99,0 1000 W Y
3 10,0 99,3 94,4 100,0 Y1 981 Y3 YH.1 00,0 99,3 9.9 9.0
. 9.2 e 9.0 9 9.0 YK 00,0 945 99,0 100,0 Yool WD
5 9y LY Y4 Y40 99,0 99,0 b YU EEE R PR 00,0 Y97
b 9.7 100.0 .1 99/ W Y. W0 . W 98 Y. 981
! 5.8 3.4 5.0 994 ¥9.8 95.8 5.8 9.0 5.8 Yb.H 9.0 96,0
¥ 1000 100.0 9.3 909 1000 .2 9.7 W2 96,4 91,9 9.9 90
y 1000 98,6 9.8 99 00,0 98,2 9,6 100,0 8.6 100,0 gL 97
w Y3 Y2 6.3 9.1 9.1 9U.1 9.2 95.4 99,0 Y95 99,5 9.3
n 1000 100,0 8.2 100.0 100.0 99,1 99,5 94.b 00,0 100,0 Yy Y81
1 1000 1000 100, 100.0 99.8 1000 8,0 100,0 100.0 99,3 9.8 9.3
1 9.3 100.0 ¥9.5 10,0 00,0 100,0 1000 100,0 1000 100,0 W1 9.0
] 1000 100,0 1000 ¥9.0 9.1 100.0 100.0 9.0 SRR 00,0 4.6
1 9.0 94,9 YL 9H.4 1.9 100.0 Y88 95,4 E TR SN
1b 00,0 100,0 9.0 9 9.3 4.8 WY 90,9 S IR 99,9 99
1] 99,0 100,0 ¥9.7 100,0 9.4 95,1 100,0 100,09 Y85 100.0 EL TR
18 00,0 Y4.4 1000 100.0 9.8 100.0 L TR AR TR N ERTN
19 Yol Yo 9.0 98,4 9.2 Y8 9. YU Y0 YH.Y 9.9 9.9
w 100,60 100,0 LY 10,0 100.0 100.0 00,0 100.0 00,0 9.0 L 992

IKEAIFESI

LEVEL ! 3 > CUNTRUL

KEPLICAIE A ! A b A B A [} Ao Ao

nEAN = ELERETR YWY 0 WY Y. .4 .Y Y9 9H.Y 9.3 9H.1

5.0, = Lt 14 LY LY 42 LY L2 (VAW LY LD
nal = 1000 100,0 00,0 100,0 00,0 100,0 1000 100,0 1000 100,0 1000 100,0
ALK = 9.2 9.0 9.9 9.4 .2 914 Y3 WA 9.8 Y61 9y Y4
M= Bn BN a B DB nn BB

IKEAIAENT

LEVEL 1 2 3 s 5 CUNTKUL

AEAN = 94,0 98,8 4.6 9.6 98.9 98,2

S0, = 1.b Lb 7 1.b 1.2 1)

nalL = 100,9 100,0 100,0 100.0 100.0 100,0

nIN = 1.9 91.9 1.4 3.2 .8 94
N 3% 30 £ v s 1

GKAND (UVEKALL) SIALISIICY

AEAN = 98,6

5.0, = 13

nuk = 1oy,

HIN 91,4

N = 30y



PERCENT DIYBEN SATURATION

KAINBUM TRUUT = EARLY LIFE SIAGE

CONTIRURUS EIPUSIYE

JUNE 18 = JULT 28 121 10 b1 DATS PUST-HATCH)

Table 7.3-4

INEATPENT .
LEVEL 1 2 3 . 3 ConTvoL
REPLICAIE A A L} A ] A ' A ]
LARVAL TARC ! 2 1 1 ? 1 1 1 H 1 1 1 ? 1 2 1 1 1 2
Ll
n 100,90 100,0
[y "0 00,0 .0 9.5 190,0 100,0 100,08 100,0 100.0 100,49 1000 99,9 100,0 100,0 .0 99.0 1009 1000
n .9 100.0 7.0 %01 9.9 . 95,0 97,9 100,0 100,0 7.9 9.2 .9 9.0 100.0 100,0 97,6 9.8
u 100,09 100.0 100.0 100.0 94.6 %.0 94,0 9.0 9.1 NG 100,0 100,0 93.2 99.0 9.6 986 9.5 %0
n ™o 98.6 8.6 99,6 100,0 100,0 100,90 100.0 100.0 100,0 100.0 100,08 100,90 100.0 M6 %..3 99,6 100,0
] 00,0 1,0 100,90 (00,0 1000 100.0 100,90 100,9 100.0 100,90 100.0 100,09 100,0 100.0 100,68 100.0 1009 100.0
Iy 100, .0 Y. W0 yH.b 9.7 100.0 39,3 yo.y 9.9 AR NN AN ] Ny W NT Y6
n y.e .0 b W W Y6 100,0 99.0 9.4 W2 YA WA M e .9 I W W
'3l 100.9 .4 Y60 Y84 10V.0 1000 .9 Ny .2 W 190,099, 109,90 luo.0 19,0 100,0 1v0,0 Y/./
3 .1 100,0 100,06 ¥9.¥ 100,90 1,1 100.0 1009 9.1 9.1 1,0 190,09 100,90 jvy,0 .1 M. W jv0,0
3N 100,09 100,49 o6 3/.2 10,0 00,0 100,90 1009 100, Y90 Th VLY I N e YES Y. YN
n 1,0 .1 Y.b Y YHO .6 WO YL e LY 100,09 100,90 f00,.0 100,90 YO WS 1007 Wb
3 . 0.9 " ™Y W W Y9N 1009 100,97 {vo.9 00,0 9.8 100,90 100,90 1009 2 9.7 100,98 JU8, 9
3 w.v .0 00,0 100,08 Y4.6 Wo.¥ fou,0 00,9 1vo.0 . 100,90 100,80 YO.¥ .4 O IW.0 Y.y W
» 1.0 1,0 100,90 100,0 100,0 L0U,0 100,8 100.0 100.8 100.9 1000 00,0 (00,0 (V.0 100.0 100,0 100,9 1009
B 00,0 100.0 8.8 1000 9.6 100.¢ 100,80 9.6 100,9 100,9 M Wb 00,0 Yy 9.9 100,0 Wb 100.0
n .0 8.1 0.4 SN M) M2 100,80 .3 9.1 ¥,) %0 9.3 D Y. RITER I B NN R
k] 10,9 .0 Y6 D WS Y. 91,2 100,9 100,90 Y. 100,90 46,8 ¥3.0 94,y "y WA 9T Y
3 10,0 0.0 4w .2 W 100,90 wo.b .6 10,0 100.9 fou,0 91,2 .6 .8 7.4 9 N
10 100,0 1000 100.0 1vo,0 J0e,v 100,09 100,9 100,0 00,0 100.0 100.9 100,0 {00,0 100,90 100,40 100,0 100.9 100.0
“ 10,0 9.4 100,86 1000 Yh.¥ 97,3 199,89 1000 %.8 100,0 100,0 100,80 94,3 Y43 100.0 100.0 90,3 9%.)
L1 LA ] LN .0 es.¥ w0 ¥.) 8.2 %.1 9.4 91 09,2 B9.0 8.2 8.6 8.1 B8] ©8, 89.)
“ LI ¥9.9 47,9 .1 86,3 w0 .t P 9.3 N0 0.1 6.1 9.7 e e 894 ¥4 90,0
4“ 0. 8.3 Nt Ll B2 2 7.2 8.0 %.0 9.1 8.6 81,3 1.6 0.6 8.5 85,3 99.4 88}
L} .4 100.0 J93 5.8 93,0 994 95,4 949 9.3 b 100,0 100,90 9%.9 9%.1 100,0 100,0 96.1 96.3
4% 9.8 9.6 9.6 9.9 9%.9 9.7 9.8 .6 N6 100,00 %3 9.5 9.7 N3 %0 9.9
al 90,4 %0.t 89,7 8.8 9.9 LY N4 NS 92,2 93.3 9.3 9.9 9.2 9.2 3.3 N8
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H.16 H.1/ .17 8.1/ H.16 H.17 b.10 4.14 H.13 8.14 H.14 4,11
11 11 11 1 11 1 11 1 1 11 11 11
1 Z 3 4 v CUNTKUL
LIYS ] H.8 4,24 4.2/ 4.2 4.0
U.Ub V. Ub U.Ub v.0/ 0.0/ v.0/
4.40 4.4 4,40 H.39 4,348 4,39
d.16 8.1/ d.1b . 14 B.1d4 B. 11
i u & 4 4 74



HiLk: ELS-UPD

PEKUEN| BMUNUUHLURAMINE = DPD METHUD

KAINBUW (RUU) - EAKLY LIME SIAGE
MAT 29 - JULY 28, 1388 (=3 (U b1 DAYS POSI-HAICH)
UUNTINUUUS EXPUSUNE

IKEAIAEN]
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Table 7.3-8

LUNIRUL
Ao Aol A A A A
EI 100 100 98 100 ¥ 9100 Voo
9b 100
9b 100
9100 100 10
100 , 100
1o kL
100 100
100 10
100 100 100 100
0 1 10v 100
100 100

EH) 100
98 100 100 100 .

W 100 100

w0 1w 100 100

100 100
100 100
w oy 100 100
100 100 100
Yb 100 vy 92 100
100 100 100 100
CUNTKUL
AE T A Aol A B AB
9 Yy w10 ¥ 100 9% 9y 910 v
: 2 v 1 b1 «

00 10 e 1o 100 10 00 1 W 10 v
EI w00 100 9§ 10U (TR T 90100 v o
T v 5 b b b b b o
1 z 3 s 5 LUNIKUL
99 100 100 9 ¥y v

z v 1 4 3 v

100 100 100 100 10 0
94 100 98 8/ 90 v
2 1 1n i 12 2

99
3
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L1
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HILE: ELS-DPD

FERUEN] MUNUUHLUKAMINE = DFD METRUD

KALNBUW [RUUI = LAKLY LIME SiAtt
MAY 3 = JULY 24, 1984 (-4 1U b0 DAYS PUSI-HAILH)

INIEKALTIENT EXFUSURE

Table 7.3-8 (continued)

IKEATHEN]
LEVEL CUNTRUL
KEPLILATE A ] A B AT b A ] A B A
U.P.H,
-4 g9y LR 98 100 9y 9 100 100 0 0
-3 96 95
-1 9b 100
3 96 - Yb 9/ 93
3 9 100
b] b 99
L] 100 100
Y 1y bA)
12 {1 . 1 b 9
15 [LLL 100 100
18 99 10y
19 99 9/
il (/A ] b} Yy
&) b2 Ul] 99 b1
3] 1 100 b1
3 9 96 y3 94
39 100 Y
1 199 bL] bE} L1
4/ Y9 100 b 9 b 10y
o4 999 b1 94 v bY4
by 100 100 vy b} 100
IKEATRENT
LEVEL LONTRUL
KEFLILAIE A L A b A B A ] A B A
HEAN = 8 W 99 y6 98 9 4 99 9% 0 v
5.0, = /3 i 1 14 b} 3 2 3 J 3
naAK = 1y 100 100 9y 100 100 w99 100 100 0 0
RIN = LI ) v ooow B y3 9% 93 94 92 0 0
N= 1 14 6 3 3 6 b 6 6 6 1 1
IKEAIREN]
LEVEL ] z 3 4 ) CONTRUL
MEAN = 9y 9 9/ b1 9/ 0
S.0. = /3 12 4 Z J v
MAX = 100 100 100 100 100 0
BN = Yo b)) vy 93 92 0
N= J1 11 I 1Z 12 3

UVERALL (6KAND) SIATISTICS

MEAN = 9/
5.0, = d
MAx = 100
NN = oY

N 1



TOTAL RESIDUAL CHLORIME = ARPERURLIRIC RETHUD tug/L)
RAINROW TRUUT = EARLY LIFE SIAGE

MY 2% - JULY 78, 1988 Table 7.3-9
CONTIROUS EXPUSIVE
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TOTAL RESIDUAL UNLURINE = AWPLROMEIRIC RETHOR (wq/L)
RAINBUN FROUT = BARLY LIFE STASE
MAY 23« JULY 27, 19¥8 (=4 10 59 DAYS POSI-NATON)

b Table 7.3-9 (continued)
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Table 7.3-10.

Susaary of TRC conceatritisns (ug/L), obsarved 2sdrya-larval sortalities, cumulabive percant aortalities, and estinated LC-5O (Trisaed SpearsanXarder aethod) during aach 24-dr
fatarval fros asbrye twrcugh suia-up for ccatinucus asposure to snochlorisiae during raiaboe troub ELS tast,

Yo. of O8servation Tiae (days pasthatch)
Treatseat Fish at
Lavel  Start 2 - 0 t 2 3 [} ) § 7 ] 9 10 §] 1 13 1 15 % 13 v
1 09 TRC (ug/L) 19119 19 1% 13 198 13 138 13 193 18 193 193 19 9 13 19 1 | 1 13 1 s
Cus. Mort, (] ] (] [} 4 16 6 8 133 138 199 200 200 20 209 200 200 20 200 200 200 200 200
Cus. 1 fort. 0 0 0 20 2.0 32.0 45 .3 S 10 100 100 100 100 100 10 100 10 100 100 100 100
2 199 TRC (ug/V) ¥ 7 93 I OH N M H 7 1B 7 AN 1 9 8 99 3@ 8 8@ g L L. 1
Cue. Mort, (] [] 0 (] [] 0 0 (] t t [} 1 } { t 0 2 e ur e e 1
Cue. T Mork. 0 9 [] [} [] ] 0 o 035 05 05 03 03 05 03 30 7.0 2.1 422 %8 6.3 74 NI
3 M TRC (ug/t) % 8 v [} )} [} L [} 6 4% 6 [ S SR ST SR T S T S L I L U [ I |
Cus. Mort, 0 [] 9 [] [] 9 0 0 [] [} 9 ] (] [] (] 0 0 [] [} (] [} 9 9
Cus. L Mort. ] 1] (] [] ] 0 (] 9 (] 9 9 [] [] 9 [] ] [] 9 [] 9 [] 9 []
4 00 TRC (ug/d n 2 n 9 20 20 2 2 20 20 20 20 220 19 1 20 1 1 ¥ v n 1 0
Cus. fort. [] 0 (] [] ] 0 9 (] [} [] (] (] ° (] 1 t 2 2 3 3 3 3 3
Cua, T Mark. 0 ¢ [] [} [] (] [} [} [] 0 (] ] 0 .0 05 03 10 10 LS L3 LS LI LI
3 01 1R€C (ug/) 12 1 10 |1 ] (] 10 U] 10 10 10 10 10 10 10 10 10 1 10 W 1 0 1
Cus, Mort, [ ] 0 [ ] 0 0 0 (] [} [ ] [ I ] [} L} 2 2 2 2 2 2 3
Cus. T Nort, 9 9 [} 0 9 [] 0 ] [ [] 9 ] ] [] 0 03 1O 10 10 L0 L0 LD LI
Coatral 197 TRC (ug/) T ] ¢ 9 0 0 [] t 1 1 t [] 1 1 1 { 1 1 ] 1 0
Cus, Mort, [) 9 0 [] [} [] 0 9 9 0 [] [} t ] ] 1 1 t [} 1 t } 1
Cus. T Sort. 0 [] 0 (] 0 [] 0 (] [] 0 0 0 03 05 05 03 05 03 05 03 A3 03 05
Estinated LC-50 ia /L
(Trisaed Spearsaa-Xarder sethod) 139 13 13 117 133 12 13t 129 1 i % 8§ 8l I3 N



Table 7.3-10 (continued)

Suasary of TRC concentrations (ug/L), observad esbryo-larval sortalities, cusulative percent sortalitiss, and astisated LC-50 (Trisaed Spearaan-Kasber aethod) during 2ach 24-he
intarval froa 2sbryo through svia-up for intaraitteat 2tpasure to sanochlorisine Juring rainhow trcut ELS tast.

o, of Chsarvation Tine (:hys gasthatch)
' Treataeat Fish at

Level  Start 4 -3 2 - 0 t 2 k] [} H $ 7 8 9 10 1 1 1’3 o 15 . v o1’ 13 0 n
t 197 TRC (ug/L) 635 633 610 639 639 643 686 6% 639 638 6 633 633 &/ 663 683 SN &I 6N §30 619 617 &1 67§13 671
Cus. Mort. 0 0 1 1 1 ] 1 1 ] t 1 1 ] 2 2 2 k k] 3 4 6 ] 9 1Y 1 18

Cus. ¥ Mort. 0 0 0.5 0.5 05U 0.51 0.5t 0.5 0.5t 0.5t 0.5t 0.5 051 02 L% 1,02 152 152 152 2.03 3,05 406 437 .53 8.6 U4

2 208 TRC (ug/V) S 89 602 606 509 609 608 607 §03 535 593 588 34 96 Wl 36 5N s57 557 599 3% 8% S W W 3%
Cus. Nort, [] [] [] 9 [] (] [] 9 9 (] (] [} 1 ] ! ] t 2 2 2 3 3 3 3 3 7

Cus. L Mart. [ ° [] [} [] [] 0 0 0.0 0.0 0.0 00 050 0.5 0.50 050 0.5 1.00 100 LW L4 L L4 LA L4 24

3 201 TRC (yg/L) T A A e A T IO L O 0 AN N = AR L S ¢ S B U 7S B 7 TR DO < QU W 7 7 » B B | SR | B 74}
Cus. flort, (] 0 ] [] ] [] ] 0 [] [} (] [] 1 ] ] 1 ] ] ] [} 1 t |} 1 1 2

Cus, L Nort. (] 9 (] ] [] 9 9 ] [ 0 [] 0 0.5 050 099 099 0.9 0.3 0.99 039 0.3 0.9 039 037 099 LN

4 196 TRC (ug/L) 42 82 W@ W AT W4 W2 M %y %S WS W3 63 29 /I WM 91 24 2% 1 M1 2138 219 M 199
Cus. Mort. (] [] [ 1] ] [] [] [ ] ] [] (] 0 [] 0 [] [] [] [ 0 0 [} 1 "t t

Cus. T Mart. 0 9 9 [] [] ] 0 [] ] 0 (] [] [] (] [} (] ] 9 (] 9 035 03 05 035 03

b 1972 1RC (ug/L) 175 136 M0 M 1 48 ¢ 12 139 136 13 133 e o1 13 128 13 129 129 17 w18 1y 1y 19
Cus. Mort. 0 [ 0 1] [} [] 0 (] [] 9 0 ] [] (] 9 (] (] 9 [] 9 9 1 1 1 ! 1

Cuse T dart. (] (] (] (] ] [] [] [] ] [] 0 (] [ [} 9 [) (] [] ] ] 9o 03 03 05 03 A3

Control 202 IRC (ug/l) -3 4 -9 -t 4 -0 ¢ (] 0 0 ’ 9 0 1] [} [] ] (] [} [] t t 1 ! 1
Cus. Nort, 0 ] (] 0 ] [ (] 9 ] (] 0 [] 0 9 0 [} L] 9 L [] ] ! ] 1 [} 2

Cun. Y fart. (] (] 9 ] ] [) 0 [] [] ) 0 ] (] (] [] [} 0 [} 9 [} ¢ 03 03 05 03 10

Estinated LC-30 in ug/L
(Triseed Spaarain-Kairber aethod)

Noter Aftar 3 days posthate, cusulative percaat aortality for Traatsent 3 is Dased ow 101 fish instesd of 201, Because of a sechasical failure of cae of the replicates.



) Table 7.3-11A

Sulﬁr) of TRC concantrations (ug/L), obsarvad eshryo-larval mortalities, cusulative percaat aortalities, and estisated LC-30 (Trisaed Spearaan—Xarber sethod)
during '2ach 24-hr interval fros svin-up through £0 days gosthatch for continuous 2tposure to sonochlorasine during rainbow trout ELS tast.

Ho. of Cbsarvation Tise (days posthatch)
Treataeat Fish at
Level  Start u 74 3 24 3 26 u 23 9 » U n e J T N ¥ A ki:} e} ) {0 it
L 0 TRC (ug/L) 193 191 193 193 193 193 183 183 133 1M 193 193 193 193 13 13 19 193 1 19 19
Cua, Mort.

Cus. T Nort.
2 30 IRC (ug/L) 8 86 85 86 1Y 83 83 a3 83 85 s 85 86 s 9 87 L4 a3 a3 a3 a3
Cus, fort. 8 12 14 18 il 1] 3 2] 23 2 29 0 n Kk S S} ? i L] 3 9
Cua. 1 Mort. 18 i) 2 6 2 4“4 46 X0 36 i 3 60 54 6 70 74 0 1] 38 | 100
k] 39 IRC (uy/L) (73 74 ? 2 L) 17 i # 41 TR (1} i (1} 2 (24 42 2 ? 173 ?
Cua. Nort, 0 0 0 0 0 1 1 1 2 2 2 3 3 k] 3 4 ) § 8 8 3
Cus. I dort. (] (1] 0 0 9 100 L0V L0y 202 202 202 .03 3.03 3.03 203 404 404 6.06 9.089 808 4.09
4 99 TRC (ug/L) 19 19 19 19 13 18 18 18 18 18 13 13 17 17 1 17 7. 1 17 17 17
Cus. Xort. 9 0 9 0 9 0 0 0 [} 9 0 9 0 (] () 0 [] 0 9 () 0
Cus, 1 Xort. 0 [] [] 0 0 0 0 0 0 0 0 0 0 (] 0 0 0 9 0 9
3 33 IRC (ug/L) 9 9 9 9 9 9 9 9 9 b} 9 9 9 9 9 9 b} 3 9 9 9
Cus. Mort. 0 (] 0 0 0 (] 0 0 9 9 0 9 (] [} [} 0 () 0 0 0 9
Cua. 1 Nort, 0 1] (] 0 ] 0 0 0 9 9 0 0 9 [] 0 0 9 9 (] (] 0
Control §8 IRC (ug/L) (] 9 ] 0 0 ] 0 0 ¢ -9 0 -0 -0 2 -4 -0 -0 -0 -0 9 -9
Cua, Nort. 0 0 (] 0 0 [] 0 0 0 1 t 1 ] 1 1 i 1 1 1 } [}
Cus. 1 Mort. 0 0 [] 0 0 [] 0 [] 0 02 102 102 02 L2 LO2 1.02 102 .02 (.02 102 1.02

Estiaated LC-30 in uylL

39 b} 7

(Triased Spearain-Xarber sethed) 83 L] 3] n 75 13 17 10 88 64 63



Table 7.3-11A (continued)

Sussary of TRC concantraticas (ug/L), observed asbryo-larval sortalities, cusslative percant sortalities, and astinated LC-50 (Trinnsd Spearsan-Xarder isthed)
during each 24-he interval from svie-up through 60 days posthatch for continuaus expasure to sanochlorisine during rainbov treut ELS tast.

N, of
Traatazat Fish at

Qservation Tise (days gosthatenw)

Level  Start 7] (%} 4 43 6 Y L} ] ¥4 N it 2 B N 33 3 37 B OV 0 st
L} 9 TRC {ug/L) 1198 118 1\ 193 193 18 193 1l @ 9 18 193 198 193 193 191 19 19 19
Cua. Nort.
Cus. T Xork.
2 30 IRC (ug/Ld L] 83 LE] 8 g8 88 8 838 93 38 8 &8 83 83 g3 33 88 88 83 38
Cus. Hort. 0 N0 S 0 3 0 % v % 0 9 2N $H 0 N0 %9 0 0 0 s
Cua. T Hort, 100 100 100 130 100 100 100 100 100 100 160 100 100 100 109 100 100 100 100 100
3 93 - TRC (ug/L) 7] 2 Y] 2 2 2 “ " # i 1]} L} i (]} L]} [} i it ]}
Cun. Mort, 8 ] 8 10 u 1t 12 13 1§ 13 18 13 1 2 2 21 ¥ u 3 %
Cus. T dort, 8.08 8.08 8.09 10.10 ILA1 111 12,12 1505 16,16 19.13 19.13 13.18 19.09 20.20 20.70 U2 2024 2. 2529 8.6
4 39 IRC (w3/l) 17 v u 17 v w 17 7 17 w v n 14 7 n 18 5 16 18 16
Cus. Mort. 0 (] 9 0 0 9 ] 9 0 { | 1 1 t { ] 1 t { 3
Cus. T Nork. 1] 0 0 0 0 0 0 9 Lot ot 1oL Lot L0t LOL 101 L0t 101 1Ot 1.0t
3 99 TRC (ug/L) 9 b} 9 b 9 9 3 ] 9 3 ] 8 3 b} ] (] 3 9 ] ]
' Cus. Mort. 0 0 (] 1 1 1 2 2 2 2 2 2 2 2 H 2 2 2 2 2
Cus. T Xort, (] (] 0 LOL L0l Lo 202 202 292 2.02 2,02 202 292 202 2.02 2.02 200 202 202 2.02
Control 98 TRC (ug/l) -0 -0 -0 -0 -0 -0 0 9 9 0 9 -0 -0 9 - -0 9 - -0 9
Cua. Mort. t 1 1 1 1 L L} ] 1 1 { 1 | 1 ] 1 t ] 1 1
Cus. T Xort. 102 102 102 L0Z .02 (.02 (.02 LO0Z 1.02 102 1.02 £.02 1.02 £.02 .02 102 102 102 102 102
Estinated LC-50 in ug/L
(Trineed Spaaraan-Karher aethod) 57 57 7 36 3% 56 36 34 3 N2 2 2 52 N 3 it 9 49 9



Table 7.3-118

Summary of TRC concentrations (ug/L), observed eabrya-larval sortalities, cusulative percent sortalilies, and estinated LC-50 (Triased Spearsaa—Xarber sethod)
during each 24-hr inberval froa svin-up through 60 days posthatch for intersittent exposure to sonochlorisine during rainbov trout ELS test.

Observaticn Tine (days posthatch)

Ho. of
Treatseat Fish at
Level  Start 2 n u 15 % 7 24 9 0 A N 3 3 kLI | B 1) 4
1 39 T1RC (ug/L) 630 692 633 686 686 687 697 630 693 695 697 639 703 705 708 709 IO O 709 710
Cun. Mort. 5 8 13 3 RN B OB 2 % 0 53 5 65 66 3 B n 8t 82
Cue. Thort,  5.05 8.08 13.13 [4.14 25,25 32,32 35,35 39.38 42.42 46.46 50.51 S53.54 54.55 65.66 66.67 73.7¢ 75.76 78.79 81.82 62.83
2 100 TRC (ug/L) 38 360 61 561 961 561 560 563 SE4 SKS 566 566 567 568 572 ST ST 570 563 563
Cua. Mort. 0 9 0 1 & "9 13 18 20 27 2 2 2% N N I OBl OB 0 40
Cus. 1 Mort. ] 0 0 1 6 9 13 18 2 7 18 29 3 2 N IOBWO3/O40 10
3 98 TRC (ug/L) 30 31 a1 4300 429 49 418 43 429 430 430 423 423 430 430 429 428 4 2 a2
Cus. Xort, 0 0 0 0 t 2 2 3 3 3 3 k] M) H 5 7 7 1 8 8
Cus. T Mork. 0 [ 0 0 102 2.04 2.4 3,06 3.06 3.068 3.06 3.06 510 5100 510 714 7.1¢ T.d% 8.16 8.16
4 100 TRC (ug/L) 233 260 262 263 264 264 264 265 265 266 266 266 266 256 266 266 265 264 260 261
Cua. fort, 9 (] ] 0 0 0 { t i t t { | | 1 2 2 2 2 2
- Cune T Mort, 0 0 ] 0 0 ] 1 1 1 1 1 1 1 1 1 2 2 2 2 2
5 38 TRC (ug/L) 129 129 129 120 130 130 129 129 129 129 129 128 128 128 127 127 1% 125 1313
Cus. Mort, 0 (] 0 0 0 0 0 ] 0 0 0 9 0 (] 9 0 0 0 1 t
Cua. I Mort, 9 (] 0 0 (] 0 0 0 0 0 0 9 (] ] 0 0 0 0 1.02 1.02
Control 98 TRC (ug/L) 1 (] 0 0 1 i 1 1 t 1 0 0 | 0 ] 0 0 0 0 0
Cua, Mort, 0 0 0 0 0 0 0 0 0 0 0 0 0 (] 0 [} 0 0 ] 0
Cun. I Mort, 0 ] (] 0 0 0 0 0 9 0 0 (] 0 0 0 0 0 ] 0 0
Estinated LC-30 in ug/L
(Trinaed Speirsan-Xarder sethod) 64 678 677 633 633 619 615 602 387 586



Table 7.3-118 (continued)

Susaary of TRC concentrations (ug/L), observed esbryo-larval aortalities, cusulative percent aortalities, and estimated LC-50 (Triased Spearsan-Karber aethod)
during each 24-hr interval froe svia-up through 60 days posthatch for intaraittent exposure to sonochlorasine during rainbow trout ELS test.

No. of : Cbservation Tise (days posthatch)
Treatasnt Fish at
Lavel  Start 2 (] 1 43 % & 48 49 S0 St 2 3 % 5 6 3 8 9 60
t 33 IRC (ug/L) D] VA TS U J U UD F J & S 1% Y U U & SO 41 S £ AN ¥ AN £ A IV A A1 B JU N I I 1
Cun. Mort. 83 8BS 86 7 % 9 2 by bX} 93 Bz} 2 3 7 9 | 98 9
Cus. 1 Xort,  33.3¢ 85,86 86.97 87,88 90.91 91.92 92.93 92.93 93.9¢ 93.H 93.34 93.H 93.H 2493 97.99 97.38 98.99 98.99 98.99
2 100 TRC (ug/L) 563 563 563 562 562 562 562 562 561 562 563 363 563 §63 SR J63 563 363
Cus. Nort, “ i @ 4 # 0 N 50 | 33 38 85 10 N " n n 80 a
Cun. T Yort. 4 & a 4 4 50 50 0 3t 3 8 65 10 12 'L 1 I 80 81
3 98 TRC (ug/L) 21 921 420 #3411 8 417 4T 47 47 7 7 3 418 48 43 418 48 o
Cua. Kort. 8 8 8 9 0 nun 12 12 13 13 14 16 16 18 I 2 3 3 23
Cus. 1 Mort, 8.16 8.16 8.16 9,18 10.20 16,22 12.2¢ 12,24 13.27 13.27 14,29 16.33 16.33 18.37 19.39 23.47 23.47 25.51 25391
4 100 1RC (ug/L) 261 261 260 260 259 259 259 259 259 260 261 260 262 262 262 262 262 263
Cua. Mort, 2 2 2 2 2 2 2 3 3 3 3 4 L) 4 ¢ ¢ (] 3 H
Cua. T tort. 2 2 2 2 ? 2 2 3 3 3 3 ¢ ¢ ] ] 4 4 3 3
3 98 TRC (ug/L) 12 121 121 120 120 1200 119 120 120 1200 120 M9 9 MY 119 1y 1y 1
Cua. Mort. 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Cua. T Mort. 1,02 1,02 102 2.4 2.04 2,04 2,04 2,04 2.0¢ 2.04 .04 2,04 2.04 2,04 2,04 2,04 2.04 2.04 2.04
Control 98 TRC (ug/L) 0 0 ) -0 0 -0 -0 -0 -0 -0 -0 % 0 4 -0 -0 -0 -0
Cua, Mort. 0 9 0 0 0 0 0 0 0 ] (] 0 (] 0 0 0 0 0 0
Cua. I Mort. 0 0 ¢ 0 0 0 0 0 0 0 0 0 (] 0 (] 0 0 0 0
Estinated LC-50 in ug/t
49

(Trissed Spearaan-Karber sethod) 576 571 566 563 853 549 545 344 538 332 523 503 M2 432 478 46 438 4
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Table 7.3-12B (continued)
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Tabie 7.3-15

Using only the Elrst 4 concentratlons (not 119)
Probit Analysis

Rainbow Trout ELS Test

Intermittent Exposure - 60 dph

107x (x) Y ‘
TRC log TRC % Mort Probit Reqression Output:
718 2.8561 99  7.3263 Constant -18,7742
563 2.7505 81 5.8779 Std Err of Y Est 0.495999
418 2.6212 26 4,3567 R Squared 0.945883
263 2.4200 5 3.3551 Na. of Observations i
119  2.0755 2 2.9463 Deqgrees of Freedom 2
0 0 :
X Coefficient(s) 9.017182
¥=9.02x-18.77 Std Err of Coef. 1.525106
Expected
10°x (x] Y q
TRC 1log TRC % Mort Probit
718 2.8561 9§ 6.3800 0.0051
563 2.7505 85 6.0276 0.0125
418 2.6212 45 4.8614  0.1453
263 2.4200 73,0470 0.0459
119 2.0755 -0,0586
0.2094
Chi-Square= 20.79

Students t, 2 d.f.= 2.920(90%), 4.303(95%), 9.925{99%)
Expected x=(y+18.77)/9.02

10°x (x) Y
" TRC (ED) 1log TRC % Mort Probit = 1.29
558  2.7468 84 5.9945 £ED50= 1.26
433 2.6365 50 5.0000 upper= 546
336 2,5263 16 4,0055 lower= 33
239 2.3786 1 2.6737
t & 2 % % £ % %X 2 %2 % % #
% LC50= 433 L
* LC1= 239 g
L LC50 confidence limits L]
* upper= 546 *
* lower= 343 t
% slope= 9.02 *
T % 2t % 2 £ % £ &t % % ¢t
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Table 7.3-18A

Reqression Analysis of TRC vs Percent reduction In Length and Veight

Rainbov Trout ELS Test

Continuons Exposure - 20 dph

Level TRC ln TRC Length Weight % red L % red V
1
1

K & 3,16 % 012 10,3 1403
1B . 1 nLn 6.9 1.1
5 10 .30 1 I Y| 3 0.0
Control 3] 0.1 0.0 0.0

Regression: In TRC (x) vs % redution in length (y1)
yl = £,71x - 1,23

% inhib in length 1 5 10

TRC 6 13 1

Regression: 1n TRC {x) vs \ redution in veight {y2)
y1 = 9,75% - 11,63

A inhib in weight 1 § 10

TRC 1 16 1

Continuous Bxposure - 61 dph

Level TRC 1In TRC Lenqgth Veight % red L % red ¥
1
1

3o n 10 018 268 68
{16 I 18 . 1.1 11
5 8 1.08 o 0.51 .4 10,5
Control i 0.5 0.0 0.0

Regression: In TRC (x) vs % redution in length (y1)
y1=15.126x-31,38

% inhib in length 1 10 15

e 8 15 10

Reqression: In TRC (x] vs % redution in weight (y2)
y1=36.29x-10.28

% inhib in weight 1 10 25 50
TRC 1 9 u I3

Regression Output:

Constant -1,
Std Brr of Y BEst 0.336810
R Squared 0.995229
¥o. of Observations ]
Deqrees of Freedon 1

X Coefficient(s) {4,705596
Std Brr of Coef, 0.325777
Regression Output:

Constant -11.1151
Std Brr of T Bst 0.637678
R Squared 0.995229
No. of Observations ]
Degrees of Preedom 1

X Coefficient(s) 9.747301
Std Brr of Coef. 0.674824

Regression Output:

Constant L
Std Brr of Y Est §.047204
R Sguared 0.940831
No. of Observations 3
Deqrees of Freedom 1

X Coefficient(s) 15,2612)
Std Brr of Coef. 3.834041
Regression Output:

Constant -70.2818
Std Err of T Bst 11, 15
R Squared 0.931527
No. of Observations ]
Degrees of Freedon I

X Cosfficient(s) 36.28998
Std Err of Coef, 9.333949



Table 7.3-188

Reqression Analysis of IRC vs Percent reduction In Length and Veight

Rainbov Trout ELS Test

Intermittent Exposnre - 21 dph

Level TRC 1In TRC Length Veight Vred L % red ¥
1 M 6,52 DL IR 1% 5 S | P B J Y |
1 556 .32 LI 15 S S P R ) Y|

1 4D 6.08 % 0.1 .1 143
i 219 5.56 1 0.4 1.6 0.0
5 119 .86 2 U 0.0 0.0
Control % 0l 0.0 0.0

Reqression: ln TRC (x] vs \ redation in length (yl]
y1=8.81x-43.96

A inhib in lenqth 1 5 10

RC 165 159 157

Regression: 1n TRC (x) vs § redution in veight (y2)
y2=28.09x-156,04

% inhib in veight 1 5 10 25
e 168 109 169 630

~ Intermittent Rxposure - 60 dph
Level TRC In TRC Length Weight % red L % red ¥
1 718 6.58 % 0,09 36.6 81§
1 563 5.33 WL 3 1500
14 6.01 0,200 2.0 61

LY 5.57 ¥ 035 1.7 LS
50119 .73 0 0.51 1.4 1.1
Control i1 0.5 0.0 0.0

Reqgression: In TRC (x) vs % redution in length (y1)
y1=24.50x-123,96

\ inhib in length 1 10 25

TRC 164 m m

Regression: 1n TRC (x) vs % redution in veight {y2)
y2=41.87x-203. 11

% inhib in veight 1 10 2% 50
TRC 106 110 18] Eh3)

Reqression Ootput:

Constant . -43.9645
Std Brr of Y Est 1.754564
R Sgqoared 0.264029
Fo. of Observations i
Deqrees of Preedon 1

X Coetficient(s) 8.81001)
Std Rrr of Coef. 2.47126)
Reqression Outpat:

- Constant -156.037
Std Brr of Y Bst 0.105042
R Squared 0.999953
Fo. of Observations ]
Deqrees of Preedon 1

X Coefficient(s) 28.0855]
Std Eer of Coel. 0.191198

fegression Output:

Constant -123.958
Std Brr of Y Est 0.68869]
R Squared 0.9371%0
Ro. of Observations [
Deqrees of Freedox 1

X Coefficient(s) 24.50141
Std Brr of Coet. 0.91966)
Regression Output:

Constant -203,465
Std Err of T Bst 2.8003M1
R Sgoared 0.9939812
No. of Observations 5
Deqgrees of Preedon 3

X Coefficient(s) 43.86822
Std Brr of Coef. - 1.970694



Section 7.4 Snail Acute Tests



TEMPERATURES (CELCIUS)

GONIOBASIS

MARCH 28 - APRIL 2, 1988
CONTINUQUS EXPOSURE

TREATHENT
LEVEL

REPLICATE

DATES
3/28
3/29
3/30
3/31
4/01
4/02

TREATHENT
LEVEL

REPLICATE

MEAN =
S.D, =
HAX =
HIN =
Ns

TREATMENT

HEAN =
§.D. =

=

>

>
"

NN =
N=

OVERALL (GRAND) STATISTICS:

NEAN =
8.0, =
NAX 3

HIN =

N =

Table 7.4-1
2 3 4 5 CONTROL
A B A B A B A B A B A B
25.0 25.0 25.2 25.0 25,9 25.0 25.0 25.2 25,2 25.2 25.0 25.0
25.4 249 25.4 25.3 25.3 25.3 25,3 25.3 25.4 25.3 23.3 25.3
25.2 25.5 25.5 25.2 25.9 25,5 25.2 25.3 25.5 25.2 25.0 25.5
25.4 23.4 25,9 25.4 25.3 25.4 25.5 23.9 25,9 25.9 23,9 25.9
25.2 25.2 29,2 25.9 25,9 29,9 25,2 20.9 25.2 25,2 29,0 25.6
25.4 23.9 25.4 25.9 25.4 25.8 25.5 23.7 23.9 23.6 25.4 25.3
29.2 25,9 25.2 25.5 23.2 25.2 25.5 25.2 25.2 25.3 25.5 23.2
25.7 25.8 23.7 25.8 25.7 24.8 23.7 25.8 ¢ 25,6 25.8 29.4 23,9
26,0 26.0 26,0 26.0 25,9 25.% 26,2 26.2 26,0 26.0 26.0 25.0
25.2 25.6 2.7 25.7 29.7 25.8 25.7 25.8 25,1 5.7 25.6 25.5
26.1 26.1 26.3 26.0 26.0 26,0 26.0 26.1 26,0 26.1 25.5 26.0
2 3 4 ] CONTROL
A B A B A B A B A B A B
29.4 25,9 25.6 25.6 29,9 2.5 25.5 25.6 25.5 5.6 29.4 25.4
0.4 0.4 0.4 0.3 0.2 0.3 0.4 0.3 0.3 0.3 0.3 0.3
26.1 26.1 26,3 26,0 26.0 26.0 26,2 26.2 26,0 26.1 - 2.0 26.0
25.0 24.9 25.2 25.9 25.2 23.0 25.0 23.2 25.2 25.2 3.0 25.0
[} i1 11 i1 i1 11 i 11 1 i1 11 i1
i 2 3 4 b CONTROL
25.9 25.6 25.9 25.6 25.9 25.4
0.4 0.3 0.3 0.3 0.3 0.3
26.1 26.3 26.0 26.2 26.1 26,0
24.9 25.0 25.0 25.0 235.2 25.0
22 22 22 22 22 22

25.3
0.3
26.3
2"9
132



TEMPERATURES (CELCIUS)

GONIOBASIS

HARCH 28 - APRIL 2, 1988

INTERMITTENT EXPOSURE

TREATHENT
LEVEL

REPLICATE

DATE:
3/28
329
3/30
3731
4/01
4/02

TREATMENT
LEVEL

REPLICATE

MEAN =
S.D. =
RAX =
HIN =
N =

TREATNENT

MEAN =
S.D, =
BAX =
NIN =
Ns

QVERALL (GRAND) STATISTICS:

MEAN =
S.Dl £
HAX =

AIN =

N =

Table 7.4-1 (continued)

2 3 4 5 CONTROL
A B A B A B A B AB A B
2.2 25.5 5.0 25.0 25.0 25.6 5.2 25.2 25.0 25.0 25.0 25.0
5.2 2.6 5.0 24.5 .7 24,6 2.5 24.5 .7 24.5 .5 24.5
25.0 25.2 5.0 25.2 25.2 25.2 5.0 25.2 25.0 25.5 5.0 25.2
25.3 25.3 25.3 25.3 .7 24.9 .7 2.5 2.7 24.5 2.5 24,5
25.0 25.2 25.0 25.0 5.2 25.2 25.2 25.2 25.0 25.0 25.0 25.2
2.5 24.9 25.4 24.8 24,9 24.9 2.9 25.2 5.3 25.2 25,3 2.1
25,5 25.5 5.2 25.5 25.5 25.2 5.5 25.5 25.5 25.2 5.0 25.2
5.5 25.7 5.5 25.6 25.1 25.5 25.0 25.5 2.9 25.3 25.3 25.3
25.2 25.5 5.5 25.2 25.5 25.0 5.5 25.2 25.2 25.5 25.0 25.2
5.5 25.5 5.5 25.3 25.3 25.3 25.3 25.4 25.3 25.5 25.0 25.5
2.0 25.2 25.9 25.2 25.8 25.3 5.6 25.5 5.6 25.5 25.5 25.6
2 3 4 5 CONTROL
A B A B AB A B A B A B
25.3 25.3 25.3 25.1 5.2 25,1 5.0 25.2 2.0 2.2 25,0 25.1
0.4 0.3 0.3 0.3 0.2 0.2 0.3 0.4 0.3 0.4 0.3 0.3
2.0 25.7 25.9 25.6 25.8 25.5 25,6 25.5 25.6 25.5 25,5 25.6
24.5 24.6 25.0 245 4.7 2.6 2.5 24.5 24.7 4.5 2.5 24.5
nooa TRERT! TRERT nou TR o
! 2 3 ‘ 5 CONTROL
25.3 2.2 5.1 25.2 25.1 5.1
0.3 0.3 0.3 0.3 0.3 0.3
26,0 25.9 2.8 25.6 25.6 25.6
24.5 2.5 24.6 2%.5 24,5 2.5
2 n 2 2 2 2

23.2
0.3
26.0
24.5
132



DISSOLVED OYYGEN (ag/L)
GONIOBASIS

MARCH 28 - APRIL 2, 1988
CONTINUQUS EXPOSURE

Table 7.4-2

TREATHENT
LEVEL 1 2 ] CONTROL
REPLICATE A B A B A B A B A B A B
DATE:
/28 1.60 7.55 1.55 1.60 1.70 7.60 1.65 7.75 1.65 7.60 7.70 7.65
I 7.85 71.90 7.85 7.90 7.90 7.70 1.85 7.8 1.90 7.8 7.80 7.90
3/30 7.80 7.75 7.90 7.70 7.75 7.6% .75 1.75 7.60 7.75 7.80 1.70
33 7.90 7.85 7.80 7.80 7.85 7.80 7.60 7.80 1.70 1.90 1.70 1.79
4/01 7.65 7.63 1.7 1.70 1.80 72.70 7.70 7.80 7.60 7.80 7.80 7.85
4/02 7.60 7.80 1.40 7.70 -1.40 7.70 T.40 7.60 7.20 7.80 1.80 7.80
TREATHENT
LEVEL { 2 3 4 3 CONTROL
REPLICATE A B A B A B A B A B A B
NEAN = 1.73 1.75 .11 1.73 7.713 7.6 7.66 17.76 7.61 7.78 .11 .11
§.D. = 0.13 0.13 0.19 0.10 0.18 0,07 - 0,15 0.09 0.23 0.10 0,05 0.10
NAX = . 1,90 7.9 7.90 7.50 1.90 17.80 7.8 1.8 7.90 7.90 7.80 7.90
HIN = 7.60 7.55 7.40 7,80 7.40 7.60 7,40 7.60 1.20 7.60 7,70 7.65
N= 6 6 b [ 6 (3 [ 6 6 [ 6 6
TREATHENT 1 2 3 4 H] CONTRDL
NEAN = 1.74 1.1 1.71 1.1 1.70 1.1
5.0, = 0.13 0.13% 0.13 0.13 0.19 0.07
CHAX = 1.90 7.9 1.90 7.8 7.90 7.90
NN = 1.95 7.40 - 7.40 1.40 7.20 7.65
N= 12 12 12 12 12 12

OVERALL (GRAND) STATISTICS:

HEAK = 1.72
8.0, = 0.14
HAX = 1.90
HIN = 1.20

N= 72

DISSOLVED OXYGEN (ag/L)
GONIOBASIS

MARCH 28 - APRIL 2, 1988
INTERMITTENT EXPOSURE



DISSOLVED DXYGEN (mg/L)

GONIOBASIS

HARCH 28 - APRIL 2, 1988

INTERNITTENT EXPOSURE

TREATHENT
LEVEL

REPLICATE

DATE:
3/28
3/29
3/30
331
4/01
4/02

TREATHENT
LEVEL

REPLICATE

TREATNENT

MEAN =
S.D. =
BAX =

HIN =

Na

QVERALL (GRAND) STATISTICS:

MEAN =
S.n‘ 3
NAX =

AIN =

Ns=

Table 7.4-2 (continued)

2 3 CONTROL
A B A B A B A B A B A B
1.65 7.50 7.60 7.60 1.70 7,63 1.55 1.80 1.60 7.70 7.65 7.63
7.80 7.85 7.95 7.90 1.90 7.75 7.95 17,90 7.8 1,95 7.80 7.9
1.90 7.90 .75 1.75 7.80 7.80 1.85 1.80 1,15 7.65 7.80 7.90
7.85 7.60 1.80 7.90 7.85 1.85 7.70 7.9 7.90 1.95 7.90 17.80
7.70 7.40 1.80 7.70 7.95 7.8% .75 1.63 1.75 1.80 7.80 1.75
1.80 7.40 7.80 7.40 1.80 7.40 1.80 7.40 7.80 7.40 7.80 7.50
2 3 4 5 CONTROL
A B A B A B A B A B A B
1.78 7.68 .18 1.1 1.83 1.712 .77 1.4 1.7 1.74 1,79 1.73
0.09 0.20 0.11 0.19 0.09 0.17 0.14 0.19 0.10 0.24 0.08 0.15
1.90 7.90 7.9 1.90 .95 7.85 1.95 7.90 7.90 7.95 7,90 7.90
1.65 7.40 1.60 7.40 1.70 7.40 7,35 1.40 1.60 7.40 7.65 1.50
6 6 6 6 6 6 b 6 & 6 b 6
1 2 3 4 ] CONTROL
1.73 1.75 1.78 1.75 1.76 1.1
0.16 0.15 0.14 0.16 0.16 0.12
7.90 1.93 1.95 1,93 1.95 1.90
1.40 1.40 7.40 1.40 7.40 7,50
12 12 12 12 12 12

1.76
0.15
1.95
7.40

1



TOTAL RESIDUAL CHLORINE - AMPEROMETRIC- NETHOD- (

GONIOBASIS

MARCH 28 - APRIL 2, 1988

CONTINUGUS EXPOSURE -

TREATHENT
LEVEL

REPLICATE
DATE
3/28

3/29

3/30

3/31

4/01

TREATHENT
LEVEL

REPLICATE

. NEAN =
8.0, =
KAX =
NIN =

N=

TREATHENT

MEAN =
S.D. =
HAX =
HIN =

N =

ue/L)

Table 7.4-3
3 CONTROL
A B A B A B A B A B A B
48 463 202 217 105 105 8 & 25 B | 1
463 454 198 212 103 99 4 43 21 U -1 -1
462 453 200 211 93 108 5 51 2 B -0 3
460 456 202 207 103 107 48 48 23 % -1
43 4N 196 216 101- - 108 2 4 200 18 -5 -2
444 464 193 209 97. 105 H 3 19 16 % -6
460 472 191 212 103 99 - 47 42 29 20 -2 -2
436 474 01 212 9 9 41 42 18 20 -9 -6
460 439 203 203 105 105 - 42 19 - 18 -5 -4
468 - 430 193 - 207 102 10l 42 4 16 13 -5 -3
471 474 210 223 1 13 44 “ 27 19 -3 -4
460 466 204 224 105 101 42 45 18 19 =3 -3
452 474 200 226 1y 13 48 49 24 2 -2 -1
433 483 189 217 107 1l 46 48 23 -1 {
473 485 202 228 109 115 i 30 28025 -0 2
468 481 199 226 105 113 4 8 25 0 -1
472 472 1% 227 104 115 45 W 21 35 3 -0
462 462 196 219 95 14 - 44 “ 2 2 -0 i
3 CONTROL
A B A B A B A B A B A B
- 461 46Y 199 216 103 107 -4y 45 23 23 -2 -1
8 13 b] 8 ) 6 4 4 4 1 3 2
473 485 210 228 ~ U1y 1S St 54 9 ¥ 3 3
44 438 - 189 203 9 9 M0 16 15 -9 -6
18 -8 18 18 18 18 18 18 18 18 18 17
1 2 3 4 3 CONTROL
463 207 105 45 23 -2
1t 11 [ 4 ] 3
483 229 115 b1 37 3
438 189 93 k] 15 -9
36 36 36 36 36 35



TOTAL RESIDUAL CHLORINE - AMPEROMETRIC METHOD (ug/L)

. GONIOBASIS
MARCH 28 - APRIL 2, 1988

INTERNITTENT EXPOSURE

TREATHENT
LEVEL

REPLICATE
DATE
3728

3/29 .

3/30

331

TREATMENT
LEVEL

REPLICATE

NEAN =
S.D. =
MAX =

KN =

N=

TREATHENT

HEAN =
S.D. =
NAX 3

KIN =

N=

Table 7.4-3 (continued)

1 2 3 CONTROL
AB AR AB A B AoD A B
4600 5052 78 3633 3065 2832 1892 1779 g2 809 0 6
€31 4778 3860 3838 2776 2864 193¢ 1926 N 86 3 2
A2 U 35 2790 3085 1802 1876 851 8 -9 -5
446 4766 - 3634 3150 3053 3133 1989 1966 g0 823 S5 A
83 4229 3680 3704 3065 3052 195¢ 1948 798 798 % -5
4568 75T 3% 016 3104 1872 1840 785 819 -4 -7
628 4307 05T 3832 2975 309 1839 1853 B4 815 a3
45 %75 2484 2780 1777 1874 807 819 -0
4818 4614 3630 3878 2979 3101 1874 799 809 12
4819 4598 %83 3755 2107 3081 1915 1917 7% 119 2
4621 4482 WA 3666 3086 3001 1853 1850 762 778 103
1 2 3 CONTROL
AR A B A B AB AB B
4609 4616 3693 3750 2945 3012 1883 1882 805 813 2 -0
149 270 16 114 189 126 § 54 “ o5 P
4818 5052 3860 38% 3107 3133 1989 1966 a2 8 16
4342 4229 - 3443 3545 2484 2780 7 e N 9 -7
o8 10 u 01 nou o1
1 2 3 ‘ 5 CONTROL
4612 3120 2978 1982 809 -1
202 16 164 59 3 ‘
5052 238% AR 1989 an 6
4229 3443 2484 1777 m -9
19 2 2 21 n 2



PERCENT. HOKOCHLORANINE - DPD METHOD .

GONIOBASIS

MARCH 28 - APRIL 2, 1988

CONTINUOUS EXPOSURE

TREATHENT
LEVEL

REPLICATE

DATE
/28
3/29
3/30
KTK)
4/01

TREATHENT
LEVEL

REPLICATE

MEAN =
S.D. =
KAX =

NIN =

N=

TREATHENT

MEAN =
S.D. =
HAY =
NIN =

Ns=

GRAND (OVERALL) STATISTICS

HEAN =
S.D. 2
HAX =

HIN =

N=

1 3
A B A B
94.8 '94.6
96.3 95.6 100.0 100.0
94.3 9.1 100.0 100.0
95.3 96.3 9.7 9.9
93.8 93.7 95.4 94.6
1 3
A ] A B
94.9 9.1 97.5 96.6
1.0 1.0 2.9 41
96.3 96.3 100.0 100.0
93.8 93.7 94.7 9.9
3 3 4 4
t 3
95.0 97.1
0.9 3.3
96.3 100.0
93.7 91.9
10 8

95.9
2.3

100.0

91.9
18

Table 7.4-4

PERCENT HONOCHLORAMINE - DPD METHOD

GOKIOBASIS

MARCH 28 - APRIL 2, 1988

INTERMITTENT EXPOSURE

TREATHENT
LEVEL

REPLICATE

DATE
3/28
3/29
3/30
3131

TREATHENT
LEVEL
REPLICATE
MEAN =
8.0, =
MAX =
BIN =
N=
TREATHENT

HEAN =

1 3
A b A ]
98.4 99.0
98.1 98,2 99.2 99.3
99.2 9.0 99.0 99.9
98.2 99.0 97.9 98.3
1 3
A B A B
98.4 98.8 98.4 99.2
0.5 0.4 1.2 0.8
99.2 99.0 99.2 99.9
98.1 98.2 97.0 98.3
4 4 3 3
1 3
98.6 98.8
0.5 1.0
99.2 99.9
98.1 97.0
8 6



UN-ION1ZED-AMMONIA-NITROGEN (ug/L)

GONIOBASIS
MARCH 28 - APRIL 2, 1988
CONTINUOUS EXPOSURE Table 7.4-5
TREATNENT
LEVEL 1 2 3 ‘ 5 CONTROL
REPLICATE AoB A B AoD A B A B A B
DATE:
328 20 20 0 19 2019 0 19 2 18 0 22
3/30 0 2 8 2 % 2 % 2 2 15
4/01 2 A A 2 19 19 0 2 20 19 7 18
TREATNENT
LEVEL 1 2 3 ‘ 5 CONTROL
REPLICATE A B A B AB A B A B A B
NEAN = 4 B u 2 A 2 219 27 18
8.0, = 54 4 5 4+ 5 2 4 11 4 3
MAX = 02 B % 29 23 % 2 2 820
HIN = 20 20 0 19 19 19 0 19 20 18 1715
N= 33 33 3 3 313 33 33
TREATNENT 1 2 3 4 5 CONTROL
NEAN = U 2 2 2 20 2
5.0, = 4 4 4 3 2 10
HAX = 30 28 29 3 2 4
NN = 20 19 19 19 18 15
N= 6 6 6 6 6 6

GRAND (DVERALL) STATISTICS

HEAN = 2
S.D. = ]
HAY = 43
NIN = H]

N= 36



UN-IONIZED AMMONIA-NITROGEN (ug/L)

GONIOBASIS

MARCH 28 - APRIL 2, 1988

INTERRITTENT EXPOSURE

TREATHENT
LEVEL

REPLICATE
DATE:
3/28

3/30
KT}

TREATHENT
LEVEL

REPLICATE

MEAN
SODO
MAX
HIN =

N =

TREATHENT

HEAN =
5.0, =
NAX =

HIN =

N =

Table 7.4-5 (continued)

CONTROL
B A8 AoB A B AB AoB
109 120 % 9 B2 8 %3 19
166 163 154 14 123 8 8 51 50 7 M
194 17 140 141 125 126 % 6 a4 9 2
CONTROL
AoB A B Al A B A8 AoB
158 154 133 129 1o 110 89 8 54 20 21
“oo2 TR 25 11 ' 2 3
194 177 63 154 125 126 90 8 St S0 nou
109 120 % 9 B2 8 ®  o4 % 35 B 19
33 3 3 3 3 2 2 3 3 13
1 2 3 4 5 CONTROL
156 131 1o 8 s 21
M 2 2 3 7 2
194 163 126 % 51 2
109 9 82 B 35 18
6 6 6 4 6 6



pH
GONIOBASIS
MARCH 28 - APRIL 2, 1988

CONTINUOUS EXPOSURE Table 7.4-6
TREATHENT
LEVEL 1 2 3 4 3 CONTROL
REPLICATE A B A B A B A B A B A B
DATE:
3/28 B.14 8.13 8.14 B8.12 B.16 8.13 8.14 B.12 8.19 8.09 8.14 8.13
3/30 8.33 8.28 8.30 8.29 8.27 8.3 8.23 8.26 8.2t 8.13 8.58 8.03
4/01 8.22 B.26 8.21 8.22 8.19 8.20 8.19 8.20 8.20 8.18 8.17 a.21
TREATHENT
LEVEL i 2 3 4 ) CONTROL
REPLICATE A B A B A ] A B A B A B
NAX = 8,33 8.28 8.30 8.29 8.27 8.31 8,23 8.26 8.21 8.18 8.58 8.21
NN = 8.14 8.13 8.14 8,12 8.16 8.13 8.1¢ 8.12 8.19 8.0 B.14 B8.03
N= 3 3 3 3 3 3 3 3 3 3 3 3
TREATHENT { 2 3 4 3 CONTROL
HAX = 8.33 8.30 8.3t 8.26 a.2t 8.58
NN = B.13 8.12 8.13 8.12 8.09 8.03
N= 6 6 6 6 6 6
pH
GONIOBASIS
INTERNITTENT EXPOSURE
TREATHENT
LEVEL 1 2 1 4 3 CONTROL
REPLICATE A B A B A B A B A B A B
DATE:
3/28 8.10 8.13 8.14¢ 8.13 8.14 8.12 8.13 8.12 8.15 B8.12 g8.14 8.14
3/30 8.27 8.21 8,33 8.30 8.29 8.28 8.28 8.27 8.28 8.28 8.24 8.26
3731 8.3¢ 8.30 8.30 8.29 8.3t 8.32 8.32 8.30 8.27 8.30 8.18 8.21
TREATHENT
LEVEL | 2 3 4 ) CONTROL
REPLICATE A B A B A B A B A B A B
NAX = 8.3¢ 8.30 8.33 8.30 8,31 8.32 8.32 8.30 §.28 8.30 8.2¢ 8.26
MIN = 8.10 8.13 8.14 8.13 8.14 8.12 8.13 8.12 8.15 8.12 8.14 8.14
N= 3 3 3 3 3 3 3 3 3 3 3 3
TREATMENT 1 2 3 4 3 CONTROL
MAX = 8,34 8.33 8.32 8,32 8,30 8.26
HIN = 8.10 8.13 8.12 8.12 8.12 8. 14
N= 6 b 6 6 6 6



GONIOBASIS LENGTHS (am)

NARCH 28 - APRIL 2, 1988

CONTINUOUS EXPOSURE

TREATMENT
LEVEL |

REPLICATE A B

Table 7.4-7

CONTROL

tbo:o@
(-3
o
-
-—

10,7 12.4
10.6 12.2
9.8 9.5

12,7 5.8
126 7.7
10.9 8.0
10.1 10.7

9.7 19
8.2 12,0

10.1 14,0
12.2 10,5
it.8 9.2

>
-]

CELL A 19.1 41
13.8 6.0
13.8 9.1
CELL B 12.2 11.§
3.8 1L,
9.6 .
CELL C 1.2 1.4
8.8 12.2
10.6 1.7
CELL D 9.2 10.3
Lt 99
10.4 8.2
CELL € 12.5 8.4
12.6 12.2
%2 1.5
TREATMENT
LEVEL 1
REPLICATE A B
NEAN = 1.3 9.4
8.0, = 3.0 2.4
HAY = 19.1 12,2
NN = 5.8 4.1
N= 15 15
TREATHENT 1
HEAN = 10.4
§.D. = 2.9
NAX = 19.1
NN = 4.1
N= 30

OVERALL (GRAND) STATISTICS:

HEAN = 9.9
S.D. = 2.8
HAX = 2.1

HIN = 4.1

N 179

SEN = 0.2

A B
10.5 9.7
13 23
12,7 140
8.2 5.0
1§

AB
9.8 9.2
2.3 25
16,0 14.5
6.6 6.0
15 1§

A
10.2

2.0
14.0
1.8

14
CONTROL

909
2.1
14.1
6.8
29



GONIOBASIS LENGTHS (am) .
NARCH 28 - APRIL 2, 1988
INTERMITTENT EXPOSURE
Table 7.4-7 (continued)

TREATHENT
LEVEL i 2 3 4 5 CONTROL
REPLICATE ' AoB Aol AB B AoB
CELL A 9.9 10.4 10,2 4.6 6.1 4.8 9.8 1.9 3.9 7.7 6.6 12.1
9.8 14.4 9.7 62 8.8 8.8 105 1.7 10,6 9.8 1.9 9.6
10,6 12,5 14 41 8.0 7.0 10,7 5.5 e 71 I 8.9
CELL B 1.5 8.9 1.0 8.2 %7 6.5 6.6 11.8 1.3 12,0 1.2 10.7
0.0 11 Bl 11,2 13,6 13.2 8.8 10.8 12,0 8.1 12,7 10.6
10.4 11 1.7 8.2 14 141 67 9.0 0.1 9.9 1.2 8.
gla
CELL ¢ 9.8 1.1 10,9 9.0 9.9 1.8 0.0 7.5 1.2 11.9 8.5 10.2
107 14.4 .1 1.3 10.2 10.3 1.3 8.7 9.6 9.2 10.3 7.9
9.8 10.2 94 63 7 8.5 1.8 1.8 6.8 12.4 9.1 1.3
CELL D 1.2 9.6 7.6 10.5 .5 119 8.8 11.1 1.2 1.5 1.2 8.9
131 119 10.¢ 11.5 2.0 125 1 1, 0.1 13, L1 9.0
9.4 8.7 103 1.6 10,4 12,0 1.6 10.7 9.7 9.2 0.3 8.1
CELL € ot 9.4 3.7 10.8  10.1 9.9 11.4 7.9 8.1 18,6 7.4
1S 1.7 134 147 1.4 11.8 9.1 1.4 7.5 1.8 1.6 3.9
10,4 7.1 2.0 9.1 9.4 9.0 7.2 8.6 1.2 9.3 6.7 1.1
TREATHENT
LEVEL 1 2 3 ‘ 5 CONTROL
REPLICATE AoB AB ' A B AoB A B
NEMN = 10,8 10.6 9.4 9.2 10,0 9.9 9.5 9.7 0.3 9.8 10,6 8.7
5.0, = L4 2.2 2.3 2.6 2.3 21 1.9 20 - 22 1.9 29 1.9
NAL = R 3.7 14,7 .5 141 133 12.3 13,9 13,2 18.6 12.1
NN = 9.4 11 b 4.6 bl 4.8 6.6 5.5 6.8 1.1 6.6 3.9
N 1515 515 5 15 15 15 5 15 6 15
TREATHENT ! 2 3 ‘ 5 CONTROL
NEAN = 10.7 9.5 9.9 9.6 10.0 9.7
5.0, = 1.8 2.4 2.5 2.0 2.1 2.6
MAL = 14.4 .1 14.5 133 13.9 18.6
NI = 7.1 46 4.8 5.5 6.8 1.9
Ns 0 20 20

0 30 U
OVERALL (ERAND) BTATISTICS:

HEAN = 9.9
S = 2.2
HAX = 18.6
HIN = 3.9

N= 181
SEN = 0.2



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

DAY
0

MEAN
S.D
MAX
MIN

wnononon

116
112
115
113

115
117

115

117
112

53
52
56
52

57
51

25
22
26
23

26
25
217
28

29
29
26
29

22

10

TOTAL RESIDUAL CHLORINE (ug/L)

DAPHNIA ACUTE TEST
JANUARY 5 - JANUARY 7, 1989

INTERMITTENT EXPOSURE

EXPOSURE LEVEL

DAY
0

MEAN
S.D
MAX
MIN

ononounon

166
156
154
144
143

153

10
166
143

139
132

124
122

129

135
122

99
102

102
100

101

102
99

13
12
11
11
11
12
10
14
14

17
13
12
17

10
11

75
75

69
69

12

75

w

=

O U@IOVINIOHFHFOI®

11

12

5

59
52

18
47

52
5
59
47
4

CONTROL

-2
2
-1

CONTROL

-6
=17

-0
-1

-3
3
-0
=1
4



Table 7.5-2

PERCENT MONOCHLORAMINE - DPD METHOD

DAPHNIA ACUTE TEST
JANUARY 5 - JANUARY 7, 1989

CONTINUOUS EXPOSURE

EXPOSURE LEVEL

1 2 3 4 5 CONTROL
DAY
0 91 .80
1 93 100
2 92 97
MEAN = 92 92
§.D = 1 11
MAX = 93 100
MIN = 91 80
N = 3 3 0 0 0 0

PERCENT MONOCHLORAMINE - DPD METHOD

DAPHNIA ACUTE TEST
JANUARY 5 - JANUARY 7, 1989

INTERMITTENT EXPOSURE

EXPOSURE LEVEL

1 2 3 4 5 CONTROL
DAY
0 95 100
1 97 99
MEAN = 96 99 100
5.D = 1
MAX = 97
MIN = 95
N = 2 o] 0 1 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
1 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
5.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
DAY
0 8.36 8.35 8.35
1 8.46 8.46 8.46
2 8.40
MAX = 8.46 8.46 8.46
MIN = 8.36 8.35 8.35
N = 2 2 3

pH

DAPHNIA ACUTE TEST
JANUARY 5 - JANUARY 7, 1989

INTERMITTENT EXPOSURE

EXPOSURE LEVEL

1 2 3

DAY
0 8.36 8.36 8.36
1 8.46 8.46 8.44
MAX = 8.46 8.46 8.44
MIN = 8.36 8.36 8.36
N = 2 2 2

8.
8.
8.

8.
8.

5

34
45
39

45
34
3

CONTROL

8.32
8.45
8.38

8.45
8.32
3

CONTROL



Table 7.5-7

UNIONIZED AMMONIA-NITROGEN (ug/L)

DAPHNIA ACUTE TEST
JANUARY 5 - JANUARY 7, 1989

CONTINUOUS EXPOSURE

EXPOSURE LEVEL

1 2 3

DAY
3 3 3
1 13 15 13
2 11
MEAN = 8 9 9
S.D = 1 8 5
MAX = 13 15 13
MIN = 3 3 3
N = 2 2 3

UNIONIZED AMMONIA-NITROGEN (ug/L)

DAPHNIA ACUTE TEST
JANUARY 5 - JANUARY 7, 1989

INTERMITTENT EXPOSURE

EXPOSURE LEVEL

1 2 3

DAY
0 12 10 9
1 25 23 19
MEAN = 19 17 14
S.D = 9 9 7
MAX = 25 23 19
MIN = 12 10 9
N = 2 2 2

15
11

10
15

14
10
21

14
12

10

14

CONTROL

3
12
10

CONTROL

13
25

19
9
25
13
2



Table 7.5-8

ALKALINITY and HARDNESS (mg/L CaCO,)

DAPHNIA ACUTE TEST
JANUARY 5 - JANUARY 7, 1989

CONTINUOUS EXPOSURE

ALKALINITY HARDNESS
DAY
0 113 . 166
2 107 158
MEAN = -110 162
S.D = 4 6
MAX = 113 166
MIN = 107 158
N =

2 2



Table 7.5-9

Summary of total residual chlorine, observed aortalities. cusulative
percent wortalities, and estimated LC-30 (Tiased Spearwan-Karber
wethod) during the initial 24 hrs and after each 24-hr period during
conbinuous exposure of monochloraaine to Daphnia magna.

No. of
Daphnids Dbservation Tiwe (hrs)
Treataent at
Level Start 3 & B 24 48 12
1 20 TRC (ug/L) 114 114 114 114 115 115
' Cua. Mort. 0 0 2 20 20 20
Cua. % Hort, 0 0 10 100 100 100
2 19 TRC (ug/L) a3 53 53 93 a3 a3
Cua. Mort. 0 0 0 19 . 19 19
Cua. % Nort, 0 0 0 100 100 100
3 19 TRC (ug/L) 24 24 24 24 25 26
Cuz, Mort. 0 0 0 0 2 9
Cuz. % Hort. 0 0 0 0 11 41
4 20 TRC (ug/L) 1 11 11 11 12 12
Cua. Mort. 0 0 0 0 0 0
Cuc. % Morf. 0 (1] 0 0 0 0
g5 20 TEC (ug/L) .8 8 8 8 ] 8
Cua. Hort. 0 0 0 0 { \
Cua. 2 Hort. 0 0 0 0 ] ]
Control 9 TRC (ug/L) 0 0 0 0 -0 -0
Cum, Mort. 0 0 0 0 ] 0
Cua. % Mort. 0 0 0 0 0 0
LC-50 (ug/L) (triammed Spearman-Karber aethod) 26 34 26



Table 7.5-10

Suzaary of total residual chlorine, cbserved sortalities. cuaulative
percent aortalities, and estiwated LC-50 (Tiuwed Spearman-Karber
wathod) during the initial 24 hrs and after each 24-hr period during
interaittent exposures of monochlorasine to Daphnia magna.

No. of

Daphnids
Treatwent  at
Level Start

L e L L L T Ty,

{ 19
2 19
3 20
] 2
3 20

Cantrol 139

Observation Tiae (hrs)
3 & 8 24 48 72
TRC (ug/L) 159 159 159 159 152 152
Cua. Hort, 0 0 ] 14 19 13
Cum. % Hort. 0 0 0 74 100 100
TRC (ug/L) 136 136 136 136 129 129
Cua. Hort. 0 0 0 4 19
Cua. 7 Mort. 0 0 0 21 3 100
TRC (ug/L) 100 100 100 100 101 101
Cua. Mort. 0 0 0 2 & ]
Cua, % Mort. 0 0 0 10 30 40
TRC (ug/L) 15 75 73 13 12 12
Cua. Mort, 0 0 0 0 ] 0
Cuz. 7 Hort. 0 - 0 0 0 0 0
TRC (ug/L) 96 56 41 36 92 52
Cuz. Hort. 0 0 ¢ 0 0
Cus. % Hort. 0 0 0 0 (] 0
TRC (ug/L) -& -6 -& -6 -3 -3
Cim. Mort. 0 0 0 0 1 3
Cua. I Hort. 0 0 0 0 5 &
LC-50 (ug/L) (trismed Spearaan-Karber azihod) 148 108 107



Table 7.5-11
DAFHNIA ACUTE TEST

CONTINUQUS EXFOSURE
MORTALITY DATA

ANOVA TABLE

Source of Sums Degrees
Variation ot of Mean Fatio of Mean Squares:
Squares Freedom Square Between/Within
Between .
treatments 2.60 S 0.721 B6.360
Within
treatments 0,05 ) 0.008
Total about the
Grand Average 3. 65 11 0.332
3.65 11
Tabled F distribution with 9 and € d.f., alpha 0.001= 28.84

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

Chi-S5quare Goodness of Fit statistic= 2.951
Tabled Chi-Square with 4 d.f., alpha 0.01= 13.28
If calculated < tabled, the data are normally distributed.

RBartleti’s Test for Homogeneity of Variance= 0,352
Tabled Chi-Square with 5 d.f., alpha Q.01= 186.10
If caloculated < tabled, the variancies are equal.,

Dunnett’s Test

i b 2 2 < S

ti= -13.649 -12.64 —-6. 44 0.03 -0.85
Dunnett’s critical values, alpha 0.03, infinite within d.f.:

with 5 & 6 d.f.= 2.83

If tabsolute value aof calculated) < tabled, there is no significant
difference between that treatment and the control.



Table 7.5-12

DAPHNIA ACUTE TEST
INTEREMITTENT EXPOSURE
MORTALITY DATA

ANOVA TAELE

Source af Sums Degrees
Variation of of Mean Fatio of Mean Squares:
Squares Freedom - Square Between/Within
Between ’
treatments 2.39 S 0.678 23.341
Within
treatments 0.17 €& 0.029
Total about the
Grand Average 2.596 11 0.324
3.56 11

Tabled F distribution with 5 and & d.f., alpha 0.001=

.,

If ratio * tabled, the differences between the treatments are

Chi~Square Goodness of Fit statistic= 2.51
Tabled Zhi-Square with ¢4 d.f., alpha 0.01= 13.28

If calculated < tabled, the data are normally distrubuted.
Bartlett's Test for Homogeneity of Variance= 2490
Tabled Chi-Sguare with § d.f., alpha 0.01= 15.10

If calculated < tabled, the variances are equal.

Dunnett's Test

i 1 2 3 . 4 S

ti= -G.07 -6.07 -1.77 1.2 1.26
Dunnett’s critical values, alpha 0.03, infinite within d.f.:

with 5 % 6 d.f.= 2.832

8. 84

significant

If (absolute value of caloulated) < 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 11 8 2
9 8
1 30 16 7 6 5 0
28 13 7 10 3 -0
32
2 .13 5 6 -1
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 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 1 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
5.0 = 4 2 2 2 1 1
MAX = 36 22 11 10 6 4
MIN = 28 10 4 1 -0 -2
N = 4 33 35 35 35 34



Table 7.6-1B

TOTAL RESIDUAL CHLORINE (ug/L)

DAPHNIA CHRONIC TEST

DECEMBER 2 - DECEMBER 23,

INTERMITTENT EXPOSURE

EXPOSURE LEVEL

DAY

0
1l

2

11

12

13

14

15

17

18

MEAN
s.D
MAX
MIN

N
o w

oo

78
92

88
88
93

93

102
101

87
102

929

97
82
94
96
96

98
97
91
105
105

106
104

97
95
106

78
32

72

72

70

1988

5 CONTROL

10
12
16
12
11
18
14
13

15
21
33

(=0 ol —HAQoo

1
e a

HEHENN

(=N ol =]



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 io00
MEAN = 91 94 100
5.D = 15 9
MAX = 100 100 100
MIN = 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 = 97 100
5. = 3
MAX = 100 100
MIN = 93 100
N = 6 1 0

5 CONTROL

5 CONTROL

100
100
93

100
100

99
3
100
93
5 0



Table 7.6-3

TEMPERATURE (CELCIUS)

DAPHNIA CHRONIC TEST
DECEMBER 2 - DECEMBER 23, 1988

CONTINUOUS EXPOSURE

EXPOSURE LEVEL : DILUENT
1 2 3 4 5 CONTROL RESERVOIR
DAY

4 19.3 19.2 19.2 19.4 19.4 19.3 18.8

13 19.3 19.3 19.4 19.4 19.2 19.4

19 20.2 20.2 20.3 20.4 18.5 20.5
MEAN = 19.3 19.6. 19.6 19.7 19.7 19.0 19.6
S.D = 0.6 0.6 0.5 0.6 0.4 0.9
MAX = 19.3 20.2 20.2 20.3 20.14 19.3 20.5
MIN = 19.3 19.2 19.2 19.4 19.4 18.5 18.8
N = 1 3 3 3 3 3 3

TEMPERATURE (CELCIUS)

DAPHNIA CHRONIC TEST
DECEMBER 2 - DECEMBER 23, 1988

INTERMITTENT EXPOSURE

EXPOSURE LEVEL

1 2 3 4 5 CONTROL

DAY
4 19.86 19.8 19.8 19.7 19.8 20.0
13 " 19.6 19.6 19.5 19.4 19.4 19.4
19 20.4 20.4 20.4 20.4 20. 20.3
MEAN = 19.9 19.9 . 19.9 19.8 19.8 19.9
§.D = 0.4 0.4 0.5 0.5 0.4 0.5
MAX = 20.4 20.4 20.4 20.4 20.2 20.3
MIN = 19.6 19.6 19.5 19.4 19.4 19.4
N = 3 3 . 3 3 3 3



Table 7.6-4

DISSOLVED OXYGEN (mg/L)

DAPHNIA CHRONIC TEST
DECEMBER 2 - DECEMBER 23, 1988

CONTINUOUS EXPOSURE

EXPOSURE LEVEL ’ ! DILUENT
1 2 3 4 5 CONTROL RESERVOIR
DAY
4 8.5 8.5 8.5 8.4 8.5 8.5 9.0
13 8.7 8.7 8.7 8.7 8.7 8.9
19 .8.2 8.4 8.2 8.3 8.3 8.4
MEAN = 8.5 8.5 8.5 8.4 8.5 8.5 8.8
S.D = 0.3 0.2 0.3 0.2 0.2 0.3
MAX = 8.5 8.7 8.7 8.7 8.7 8.7 9.0
MIN = 8.5 8.2 8.4 8.2 8.3 8.3 8.4
N = 1 3 3 3 3 3 3
DISSOLVED OXYGEN (mg/L)
DAPHNIA CHRONIC TEST
DECEMBER 2 - DECEMBER 23, 1988
INTERMITTENT EXPOSURE
EXPOSURE LEVEL
1 2 3 4 5 CONTROL
DAY
] 8.6 8.6 8.6 8.6 8.7 9.2
13 8.7 B.7 8.6 - 8.7 8.7 8.8
19 8.3 8.3 8.3 8.3 8.3 8.1
MEAN = 8.5 8.5 8.5 8.5 8.6 8.8
S.D = 0.2 0.2 0.2 0.2 0.2 0.5
MAX = 8.7 8.7 8.6 8.7 8.7 9.2
MIN = 8.3 8.3 8.3 8.3 8.3 8.3
N = 3 3 3 3 3 3



Table 7.6-5

PERCENT OXYGEN SATURATION

DAPHNIA CHRONIC TEST
DECEMBER 2 - DECEMBER 23, 19868

CONTINUOUS EXPOSURE

EXPOSURE LEVEL DILUENT
1 2 3 4 5 CONTROL RESERVOIR
DAY .

4 93 92 92 91 93 93 96

13 95 95 96 95 95 98

19 92 92 92 92 92 93
MEAN = 93 93 93 93 93 93 96
S.D = 2 2 3 2 2 3
MAX = 93 95 95 96 95 95 94
MIN = 93 92 i 92 91 92 92 93
N = 1 ‘ 3 3 3 3 3 3

PERCENT OXYGEN SATURATION

DAPHNIA CHRONIC TEST
DECEMBER 2 - DECEMBER 23, 1988

INTERMITTENT EXPOSURE

EXPOSURE LEVEL

1 2 3 4 5 CONTROL

DAY
4 94 94 95 94 95 98
13 95 95 94 95 95 96
19 92 92 92 92 92 92
MEAN = 914 94 94 94 94 95
S.D = 2 2 2 2 2 3
MAX = 95 95 95 95 95 98
MIN = 92 92 92 92 92 92
N = 3 3 3 3 3 3



Table 7.6-6
pH

DAPHNIA CHRONIC TEST
DECEMBER 2 - DECEMBER 23, 1988

CONTINUOUS EXPOSURE

EXPOSURE LEVEL

1 2 3 4 5 CONTROL
DAY
3 8.31 8.32 8.32 8.30 8.30 8.25
10 3.36 8.33 8.33 8.30 8.25
14 8.411 8.42 8.41 8.43 8.43
18 8.23 8.25 8.26 8.27 8.28
20 8.46 8.45 8.45 8.45 8.45
MAX = 8.31 8.46 8.45 8.45 8.45 8.45
MIN = 8.31 8.23 8.25 8.26 8.27 8.25
N =

1 5 5 5 5 5

pH

DAPHNIA CHRONIC TEST
DECEMBER 2 - DECEMBER 23, 1988

INTERMITTENT EXPOSURE

EXPOSURE LEVEL

1 2 3 1 5 CONTROL

DAY '
3 8.32 8.30 8.31 8.31 8.29 8.30
10 8.37 8.35 8.36 8.36 8.35 8.36
14 8.41 8.37 8.40 8.42 8.41 8.41
18 8.16 8.17 8.16 8.16 8.18 8.21
20 8.45 8.45 8.46 8.45 8.46 8.45
MAX = 8.45 8.45 8.46 8.45 8.46 8.45
MIN = 8.16 8.17 8.16 8.16 8.18 8.21
N = 5 5 5 5 5 5



Table 7.6-7

UNIONIZED AMMONIA-NITROGEN (ug/L)

DAPHNIA CHRONIC TEST
DECEMBER 2 - DECEMBER 23, 1988

CONTINUOUS EXPOSURE

EXPOSURE LEVEL

1 2 3 4 5 CONTROL
DAY
3 2 2 2 2 2 5
4 5 5 6 5 5 5
10 2 2 3 2 2
14 2 3 3 2 2
18 3 3 3 3 3
20 4 4 4 4 4
MEAN = 4 3 3 3 3 3
S.D = 2 1 2 1 1 1
MAX = 5 5 6 5 5 5
MIN = 2 2 2 2 2 2
N = 2 6 6 6 6 6
UNIONIZED AMMONIA-NITROGEN (ug/L)
DAPHNIA CHRONIC TEST
DECEMBER 2 - DECEMBER 23, 1988
INTERMITTENT EXPOSURE
EXPOSURE LEVEL .
1 2 3 4 5 CONTROL
DAY
3 7 6 5 4 3 23
4 10 9 8 7 6 9
10 8 7 6 5 4 5
14 7 6 5 5 3 5
18 8 8 5 4 3 6
20 9 7 7 6 4 8
MEAN = 8 7 6 5 4 9
5.D = 1 1 1 1 1 7
MAX = 10 9 8 7 6 23
MIN = 7 6 5 4 3 5
N = 6 6 6 6 6 6



Table 7.6-8
ALKALINITY and HARDNESS (mgq/L CaC05)

DAPHNIA CHRONIC TEST
DECEMBER 2 - DECEMBER 23, 1988

CONTINUOUS EXPOSURE

ALKALINITY HARDNESS

DAY
5 ‘98 163
7 98 159
11 102 169
14 116 171
18 114 171
21 112 163
MEAN = 107 166
5.0 = 8 5
MAX = 116 171
MIN = o8 159
N = 6 6



Table 7.6-9A.

Water quality variables observed during the chronic toxicity test of intermittent

exposure of Daphnia magna to monochloramine under the remewal regime.

Exposure Concentration (TRC ug/L)

Parameter Control 30 68 88 119 164
Temperature (celcius)
Mean 18.9 18.9 18.9 18.9 18.8 18.8
4+ 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 (ma/L)
Mean 6.9 7.0 6.9 6.6 6.6 6.5
4+ S.D. 0.58 0.71 0.56 0.20 0.25 0.06
Range (6.2-8.3) (6.5-8.3) (6.2-8.64) (6.3-6.8) (6.4-7.0) (6.5-6.6)
N 20 21 21 8 5 3
pH
Range (6.6-6.7) (6.8-7.0) €6.8-7.1) (6.8-7.0) (6.4-6.8) 6.9
N 4 4 ' & 2 2 1
Total ammonia (ug/L)
Mean 41 41 30 14 22 -
+ 5.0, 27 28 47 - - -
Range (15-69) €13-69) (1-85) - - -
N 3 3 3 1 1 -
Total alkalinity (mgt:acos)
Mean 120 - - - - -
4+ S.D, 4 . - - - -
Range (116-124) - - - - -
N 3 - - - - .
Hardness (m EQ/L)
Mean 166 - - - - -
+ 8.0, 2 - - - - -
Range (164-168) - . - - -

N 3




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

intermittent exposure of Daphnia magna to monochloramine under the
constant-flow regime.

Exposure Concentration (TRC ug/L)

Parameter Control 26 57 83 120 161

Temperature (celcius)

Mean 19.3 19.3 19.3 19.3  19.1 194
+ S.0. 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) - .
N 21 21 21 21 1 1

Dissolved Oxygen (mg/L)

Mean 7.4 . 7.5 7.5 7.5 7.1 741

+ 8.0, 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 1
pH

Range (6.5-6.7) 6.9-7.1) (6.9-7.1) €6.9-7.1) (6.93 (6.9)

N 3 3 3 3 1 1

Total ammonia (ug/L)

Mean 26 85 110 62 - -
4+ 5.0, - - - mn - -
Range - - . (11-112) - -
N 1 1 1 2 - -

Total alkalinity (mgt:acus)

Mean 126 - - - - -
+ 8.0, 0 - - - - -
Range . - - - - -
N ’ 2 - . - - -

Hardness (m EQ/L)

Mean 170 - - - - N
4 5.0, 3 - . . . .
Range (168-172) . - - - -

N 2 - - - - -




Table 7.6-10. Summary of total residual chlorine (TRC) concentrations (measured
ampercmetrically) and percent monochlorine (DPD titrametric method) at each
exposure level tested during chronic intermittent exposures to Daphnia
magna under renewal and constant-flow conditions.

Exposure Level
Exposure System/Parameter 1 . 2 3 4 5 Control
Renewal
TRC, ug/L
Nominal value 150 120 90 60 30 0
Overall mean (N) 1464(3) 119¢5) 88(9) 68(20) 30(20) O(41)
+ S.0. ' 2 9 9 8 5 -
(Range) (142-145) (107-129) (72-99) (56-86) (20-37) -
percent monochloramine (N) 100¢1) 100¢1) 100¢1) 100¢4) 98¢4) -
Constant-flow
TRC, ug/L
Nominal value 150 120 90 60 30 0
Overall mean (N) 161(1) 120(2) 83(21) 57(20) 26€21) 0(53)
+ S.D. - 6 10 6 3 -
(Range) - (116-125) (59-96) (47-68) (17-32) -
Percent monochloramine (N) - 91(1) 96(3) 92(3) 100(2) -
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Table 7.6-13

DAFHNTIA CHRONIC TEST
ZONTINUCUS EXFOSURE
MOETALITY DATA

ANOVA TABLE

Source of Sums Deqgrees
Variation oo f o f Mean Ratioc of Mean Sguares:
Squares Freedom Sqguare Between/Within
Between
treatments 1.85 S 0.370 21.3974
Within
treatments 0,10 & 0.017
Total about the
Grand Average 1.93 11 0.178
1.98 11
Tabled F distribution with 3 and 6 d.f., alpha 0.001i= 28.84

CIf ratioc » tabled, the differences between the treatments are significaﬁt

Chi-8qguare Goodness of Fit statistic= 2,91
Tabled Chi-Sguare with 4 d.f., alpha 0.01l= 3.28

If calculated < tabled, the data are normally distrubuted.
Bartlett’s Test for Homogeneity of Variance= —-10.27
Tabled Chi-Sgquare with S d.f., alpha 0.01= 15.10

It cal-ulated < tabled, the variances are equal.

Dunnatt’s Test

i . 1 2 3 4 ]

ti= -8.62 -0.32 -1.15 ~0,.92 0,00
Dunnett’s critical values, alpha 0.05, infinite within d.f.:

with 5 % 6 d.f.= Z2.83

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



Table 7.6-14

DAFHNIA CHREONIC TEST
INTEEMITTENT EXFOSURE
MOETALLITY DATA

ANOVA TAERLE

Sowrce of Sums Degrees
Variation o f o f Mean Fatio of M2an Sguares:
Squares Freedom Square Between/Within
Between .
treatments 1.1 5 0. 224 3. 655
Within
treatments Q.37 ) 0.062
Total about the
Grand Average 1.51 11 0.138
1.51 11
Tabled F distribution with 5 and 6 d.f., alpha 0.001= 28.84

If ratic » tabled, the differences between the treatments are significant

Chi-Square Goodness of Fit statistics= 2.91
Tabled Chi-Square with 4 d.f., alpha 0.01= 13.28
If calculated < tabled, the data are normally distrubuted.
Bartlett’s Test for Homogeneity of Variances —4.43
Tabled Chi-Square with 5 d.f., alpha 0.01= 15.10

If zalculated < tabled, the variances are egqual .,

Dunnett’'s Test

i 1 = 3 4 5

ti= -3.0% =0, 64 0.395 -0.02 ~0.az
Dunnett’s critical values, alpha 0.05, infinite within d.f.:

with § % ¢ d.f.= 2.88

If Cabsolute value of calculated) < tabled, there is no significant
difference betwzen that treatment and the control.
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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.

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 78 83b

10 78 80
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

pstimates were made following the methods of Litchfield and
Wilcoxon (1948), Hamilton et al. (1978), or Gelber et al.
(1985); whichever produced an estimate.

DThere 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 monochloramine
. exposure under a renewal regime.

Mean TRC Concentration (ug/L)

Control 30 68
Mean length 3.53 3.48 3.222
S.D. 0.16 0.10 0.15
CcV (%) 4.40 2.90 4.60
Range (3.33-3.70) (3.27-3.64) (2.97;3.45)
N 8 9

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

Table 7.6-18. Mean body lengths (mm) 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 length® 3.10 3.06 2.86 3.00
SD 0.24 0.35 0.32 0.39
cvV (%) 7.80 11.50 11.20 13.20
Range (2.54-3.33) (2.36-3.33) (2.42-3.33) (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).

bryo daphnids were not measured.



Table 7.6-19. Mean body lengths (mm) of surviving Daphnia 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 (%) 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*7 3.5 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 < 0.05) by Dunnett’s multiple
comparison test (alpha = 0.05).



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

Mean TRC Concentration (ug/L)

Control 15 38 58 re 95
Mean length (day 21)  2.75 2.59 2.49 2,422 2.05% 242
5.D. 0.09 0.10 0.08 0.20 0.34 .
o (%) 3.2 3.8 3.2 5.2 16.5 .
Range 2.67-2.88 2.62-2.67 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 3380 3.6
s.0. 0.1 0.1 0.09 0.16 0.20 .
v (%) 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 [ 7 10 7 1

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