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Attention: 8(e) Coordinator '

Office of Pollution Prevention and Toxic \\“\\\\\\\“\M “ M“ \“\\ \“\\\“\\“‘“

89948080126

U. S. Environmental Protection Agency

401 M Street, SW
Washington, DC 20460

Ladi d Gentl :
adies and Gentlemen ST BRI 3

Subject: Supplement to BASF Corporation Submissions of October 1, 1993 and
November 4, 1993 - Copolymer of Vinylimidazolium Chloride and

Vinylpyrrolidone in Water (CAS No. 95144-24-4)

On the above referenced dates, BASF Corporation submitted results of acute aquatic toxicity data
for Luviquat® HM 552 and Luviquat® FC 550, both described by the CAS No. 95144-24-4. In
those submissions, it was indicated that any reports received would be forwarded to the Agency.

Enclosed are recently received final reports for studies of the acute toxicity of Luviquat® FC 550
to golden orfe and the acute toxicity of Luviquat® HM 552 to rainbow trout.

If you have any questions, please do not hesitate to contact me at 313-246-6211.
Very truly yours,
BASF CORPORATION

; : i / - .' - | .
Q/"’L e ‘x\ . - g“\_.‘: N '."»&\

Daniel C. Steinmetz
Product Stewardship

/Enclosures
Ics Nt
o, IR RS
. B‘3“5_‘1L’ fow] Tl
N ] =L
~
!

1609 Biddle Avenue, Wyandotte, Michigan 48192 (313) 246-6100
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10F0446/865022 PAGE
GOLDEN ORFE BASF AKTIENGESELLSCHAFT
(LEUCISCUS IDUS L., GOLDEN VARIETY) DEPARTMENT OF TOXICOLOGY

REPORT ON THE STUDY OF THE ACUTE TOXICITY

NAME OF TEST SUBSTANCE:  LUVIQUAT r-'

ANIMAL SPECIES: GOLDEN ORFE (LEUCISCUS IDUS L., GOLDEN VARIETY) ~

_—_—-..—_-_-__-.._--——-—-—__--—-—-——_-—_--_——-——-—--—-----—_—_—--—_-_

PROJECT NO.: 10F0446/865022
SPONSOR: BASP AKTIENGESELLSCHAPT
SUMMARY AND EVALUATION: :

LC 50 (MG/L; NOMINAL CONCENTRATIONS) AFTER

1H GREATER 10 (MG/L) ( 1% SIGNIFICANCE LEVEL)
4H GREATER 10 (MG/L) ( 1% SIGNIFICANCE LEVEL)
24H GREATER 2.2 (MG/L) ( 1% SIGNIFICANCE LEVEL)
LOWER 4.6 (MGAL) ( 1% SIGNIFICANCE LEVEL)
48H GREATER 1.00 (MG/L) ( 1% SIGNIFICANCE LEVEL)
LOWER 2.2 (MG/L) ( 1% SIGNIFICANCE LEVEL)
72H ABOUT 1.00 (MG/L)
96H EQUALS 0.736 (MG/L) SLOPE PACTOR = 1.43
SYMPTOMS :
TUMBLING

NO OBSERVABLE EFFECT CONCENTRATION: 0.215 MG/L
MAXIMUM CONCENTRATION CAUSING NO MORTALITY: 0.215 MG/L

MINIMUM CONCENTRATION CAUSING 100% MORTALITY: 2.15 MG/L

BE COMMUNICATED TO THIRD PERSONS, REPRODUCED, OR PUBLISHED IN ANY
FOYM EXCEPT WITH THE PROPRIETOR'S EXPLICIT PERMISSION.
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THYS REPORT IS THE PROPERTY OF BASF AKTIENGESELLSCHAFT AND MAY NOT



10P0446/865022 PAGE 2
GOLDEN ORFE BASF AKTIENGESELLSCHAFT

(LEUCISCUS IDUS L., GOLDEN VARIETY) DEPARTMENT OF TOXICOLOGY

TEST SUBSTANCE:

TEST SUBSTA&CE NO.: 86/446

NAME OF TEST SUBSTANCE: LUVIQUAT FC 550

BATCH NO.: 49-4927

HOMOGENEITY: ENSURED SINCE THE TEST SUBSTANCE IS A GENUINE LIQUID
SOLUBILITY IN WATER: EASILY SOLUBLE

CHARACTERIZATION: DETAILS ON THE CHARACTERIZATION ARE INCLUDED

IN THE RAW DATA AND MAY BE REQUESTED FROM THE
SPONSOR.
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GOLDEN ORFE BASPF AKTIENGESELLSCHAFT
(LEUCISCUS IDUS L., GOLDEN VARIETY) DEPARTMENT OF TOXICOLOGY
METHOD:

THE METHOD USED CLOSELY FOLLOWED THE OECD GUIDELINE POR TESTING
OF CHEMICALS 203 "PISH, ACUTE TOXICITY TEST", ADOPTED ON
APRIL 4, 1984, USING A STATIC PROCEDURE.

PHOTOPERIOD: 16 HOURS LIGHT AND 8 HOURS DARKNESS

REASONS FOR THE SELECTION OF THE CONCENTRATIONS:
BASED ON THE RESULTS OF RANGE FINDING STUDIES

(LC SO AFTER 96 H: BETWEEN 1 AND 3 MG/L) THE CONCENTRATIONS, SPACED
BY A FACTOR OF ABOUT 2.2, WERE PIXED AS FOLLOWS:

0.464, 1.00, 2.15, 4.64 AND 10.0 MG/L.

A FURTHER TEST WITH LOWER CONCENTRATIONS (0.1 AND 0.215 MG/L) WAS
CARRIED OUT 2 WEEKS LATER POR THE DETERMINATION OF THE NOEC.

AERATION: NONE

PREPARATION OF THE TEST SUBSTANCE:

FOR THE FIRST STUDY THE PRODUCT WAS ADDED TO THE TEST WATER WITHOUT
ANY PRETREATMENT, POR THE STUDY ADDED AFTERWARD IN THE FORM OF AN
AQUEOUS SOLUTION (1 G/L).

RETENTION OF RECORDS:

- —— — " ——

THE RAW DATA AND THE ORIGINAL OF THE REPORT ARE STORED IN THE
BASF AKTIENGESELLSCHAFT.




10F0446/865022 PAGE ¢
GOLDEN ORFE BASF AKTIENGESELLSCHAFT
(LEUCISCUS IDUS L., GOLDEN VARIETY) DEPARTMENT OF TOXICOLOGY

TEST ANIMALS:

ANIMAL SPECIES: GOLDEN ORFE (LEUCISCUS IDUS L., GOLDEN VARIETY)
CONSIGNMENT DATED: NOV. 25, 1986

SUPPLIER: PISCHZUCHT PAUL EGGERS
D-2354 HOHENWESTEDT, FRG

BREEDER: CF. SUPPLIER

BODY LENGTH: 7.1 CM (RANGE: 6.2 - 8.3)

BODY WEIGHT: 4.6 G (RANGE: 3.4 - 7.7)

CORPULENCE PACTOR OF THE BATCH*: 1.3 (DETERMINED JAN. 29, 1987)

POSITIVE CONTROL OF ANIMALS CONDUCTED WITH CHLOROACETAMIDE
LC 50 AFTER 48 H: ABOUT 32 MG/L (DETERMINED FEB. 2, 1987)

THIS LETHAL CONCENTRATION CORRESPONDS TO THE NORMAL SENSITIVITY.

HOUSING:

THE FISH WERE KEPT IN A FLOW-THROUGH TANK IN TAP WATER CLEANED
BY ACTIVE CARBON AND AERATED WITH OIL-FREE AIR.

PHOTOPERIOD: 16 HOURS LIGHT AND 8 HOURS DARK

TOTAL HARDNESS ABOUT 2.5 MMOL/L

ACID CAPACITY ABOUT 5.5 MMOL/L

OXYGEN CONTENT > 60% OF AIR SATURATION VALUE

PH ABOUT 7.7

s o0 es oo

DURATION OF HOUSING AND ADAPTATION: ABOUT 3 MONTHS
WATER TEMPERATURE: 19 - 21 CENTIGRADE

MORTALITY DURING THE LAST 2 WEEKS OF HOUSING: ABOUT 2%
* MORTALITY DURING THE PERIOD OF ADAPTATION: 0%

MEDICAL TREATMENT: 4 TIMES WITH 0.05 MG/L MALACHITE GREEN CHLORIDE
TWICE WITH 10 MG/L TETRACYCLINE HYDROCHLORIDE

DIET: GROWING FEED F/B S0
SSNIFF SPEZIALDIAETEN GMBH
D-4770 SOEST, FRG
AD LIBITUM

* THE CORPULENCE FACTOR K IS CALCULATED FROM THE WEIGHT W (G) AND
THE LENGTH L (CM) MEASURED FROM THE TIP OF THE MOUTH TO THE END OF
THE TAIL FPIN ACCORDING TO THE FORMULA K=100*W/L**3.
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10F0446/865022 PAGE
GOLDEN ORFE BASF AKTIENGESELLSCHAFT
(LEUCISCUS IDUS L., GOLDEN VARIETY) DEPARTMENT OF TOXICOLOGY

TEST PROCEDURE:

THE STUDY ﬁAg CARRIED OUT ACCORDING TO THE SPECIFIC STANDARD
OPERATING PROCEDURES (SOP) OF THE LABORATORY OF PISH TOXICOLOGY.

TEST WATER: RECONSTITUTED FRESHWATER ACCORDING TO
DIN 38 412, PART 11, DRAFT SEPT. 1981
PREPARATION FROM FULLY DEMINERALIZED TAP WATER
CONDUCTIVITY: MAX. 10 MICRO MHO '

THE RESALTING IS CARRIED OUT BY ADDITION OF
294.0 MG/L CACL2 . 2 H20
123.3 MG/L MGSO4 . 7 H20
64.8 MG/L NAHCO3
5.8 MG/L KCL
CONTINUOUS AERATION WITH OIL-FREE AIR

TEST WATER READY POR USE:

TOTAL HARDNESS : 2.5 MMOL/L
ACID CAPACITY : 0.8 MMOL/L
RATIO CA/MG IONS : 41
RATIO NA/K IONS 10 : 1
PH : ABQUT 7.5

VOLUME OF WATER: 100 LITERS
NO. OF ANIMALS PER TEST CONCENTRATION: 10
LOADING (G FISH / L TEST WATER): 0.46

TEST VESSELS: GLASS AQUARIUM WITH A STAINLESS STEEL FRAME
(80 CM X 35 CM X 46 OM)

TEST TEMPERATURE: 20 CENTIGRADE +-1

ADAPTATION TO TEST WATER AND TEST TEMPERATURE: 7 DAYS

TEST PERIOD: MAR. 2 - MAR. 6, 1987 RESP. MAR. 16 - MAR. 20, 1987

)



10P0446/865022 : PAGE 6

GOLDEN ORFE BASP AKTIENGESELLSCHAFT
(LEUCISCUS IDUS L., GOLDEN VARIETY) DEPARTMENT OF TOXICOLOGY
EXAMINATIONS :

DETERMINATION OF MORTALITY AND SYMPTOMS;

DETERMINATION OR CALCULATION OF THE MEDIAN LETHAL CONCENTRATION
(LC 50) AND, IP POSSIBLE, THE LC S AND THE LC 95 USING THE PROBIT
ANALYSIS* AFTER HOURS (NOMINAL CONC.): 1, 4, 24, 48, 72, 96

REMARKS : SINCE THE MORTALITY INCREASED UNTIL DAY 4 THE STUDY WAS
EXTENDED TO 7 DAYS. BETWEEN DAY 4 AND DAY 7 NEITHER
MORTALITY INCREASED NOR SYMPTOMS WERE DETECTABLE.

—— i — o - = " T il D W . —— T Ui A - - - . . T W T . —— - -~

* FINNEY, D.J., PROBIT ANALYSIS, CAMBR. UNIV. PRESS, 3RD ED., 1971
CERTAIN ASPECTS OF THIS METHOD HAVE BEEN MODIFIED. THE EXACT
PROCEDURE CAN BE SEEN FROM THE STANDARD OPERATING PROCEDURES OF

THE LABORATORY.
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GOLDEN ORFE BASF AKTIENGESELLSCHAFT
(LEUCISCUS IDUS L., GOLDEN VARIETY) DEPARTMENT OF TOXICOLOGY

RESULTS :

NOMINAL- NUMBER DEAD FISH APTER
CONC. OF FISH
(MG/L) 1
0.100 10
0.215 10
0.464 10
1.000 10
2.150 10
4.640 10
10.000 10
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NOMINAL SYMPTOMS
CONC.
(MG/L) l1H 4 H 24 H 48 H 72 H 96 H
0.100
0.215
0.464
1.000 T
2.150
4.640
10.000

0.000
0.000*

EXPLANATION OF SYMPTOMS:
A=APATHY B=ABDOMINAL DISTENSION
- E=EXOPHTHALMOS F=ESCAPE REPLEX
H=HYPERREFLEXIA K=CONVULS [ONS
L=GASPING : N=NARCOTIC-LIKE STATE
T=TUMBLING U=RESTLESSNESS
V=DISCOLORATION W=HEADSTAND
X=ACCELERATED RESPIRATION =

Dl L D s A S . L |l T S — —  —— —— — — — —————— A — — . ——_ = — - - s - >

* = CONTROL FPOR THE CONC. ADDED
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GOLDEN ORFE BASF AKTIENGESELLSCHAFT
(LEUCISCUS IDUS L., GOLDEN VARIETY) DEPARTMENT QF TOXICOLOGY

RESULTS :

NOMINAL PH
CONC.

(MG/L) BEGINNING 4 H 2
0.100 7
0.215 7
0.464 7

1.000 7.
7
7
7
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2.150
4.640
10.000
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0.000 7.9
0.000* 7.9
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NOMINAL OXYGEN CONTENT (MG/L)
CONC.
(MG/L) BEGINNING 4 H 2
0.100 9.5
0.215 9.4
0.464 8.2
1.000 8.3
2.150 8.3
8.3
8.3

4

4.640
10.000

W ~N NN NN
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0.000 8
0.000* 9.
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* = CONTROL POR THE CONC. ADDED




10P0446/865022
GOLDEN ORFE

(LEUCISCUS IDUS L., GOLDEN VARIETY)

RESULTS :

NOMINAL -
CONC.
(MG/L)
0.100
0.215
0.464
1.000
2.150
4.640
10.000

0.000
0.000*

- ——— - - —————— — - ——— - — T ———— — " - — — ——— —— — — —————— = = ——

TEMPERATURE (CENTIGRADE)

BEGINNING 4 H 24 H

20
20
21
21
21
21
21

21
20

20
20
21
21
21
21
21

21
20

* = CONTROL FOR THE CONC. ADDED

PAGE 9§

BASF AKTIENGESELLSCHAFT
DEPARTMENT OF TOXICOLOGY

48 H
20
20
20
20
20

21
20

72 H
20
20
20
20

21
20

96 H
20
20
20
20

21
20
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GOLDEN ORFE BASF AKTIENGESELLSCHAFT
(LEUCISCUS IDUS L., GOLDEN VARIETY) DEPARTMENT OF TOXICOLOGY
STATISTICAL EVALUATION
NOMINAL CONCENTRATION
FISH TOXICITY AFTER l1H PAGE 11

4 H PAGE 12

24 H PAGE 13

48 H PAGE 14

72 H PAGE 15

96 H PAGE 16

PAGE 10

\\
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GOLDEN ORFE BASF AKTIENGESELLSCHAFT
(LEUCISCUS IDUS L., GOLDEN VARIETY) DEPARTMENT OF TOXICOLOGY

NOMINAL CONCENTRATIONS

PISH TOXICITY : APTER 1H

CONCEN- NUMBER OF DEAD MOR-  CONCEN-
TRATION PISH FISH  TALITY TRATION
(MG/L) START  AFTER 1H N¢)) USED
0.100 10 0 0.0
0.215 10 0 0.0
0.464 10 0 0.0
1.000 10 0 0.0
2.150 10 0 0.0
4.640 10 0 0.0
10.000 10 0 0.0 .
LCS0 > 10.000 ( 1% SIGNIPICANCE LEVEL)

\ A
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GOLDEN ORFE BASF AKTIENGESELLSCHAFT
(LEUCISCUS IDUS L., GOLDEN VARIETY) DEPARTMENT OF TOXICOLOGY

NOMINAL CONCENTRATIONS

FPISH TOXICITY : AFTER 4H

CONCEN- NUMBER OF DEAD MOR-  CONCEN-
TRATION FISH FISH TALITY  TRATION
(MG/L) START AFTER 4H (%) USED
0.100 10 0 0.0
0.215 10 0 0.0
0.464 10 0 0.0
1.000 10 0 0.0
2.150 10 0 0.0
4.640 10 0 0.0
10.000 10 0 0.0 .

LCSO > 10.000 ( 1% SIGNIFICANCE LEVEL)




10F0446/865022

GOLDEN ORFE

(LEUCISCUS IDUS L., GOLDEN VARIETY)

NOMINAL CONCENTRATIONS

FISH TOXICITY : APTER 24H

CONCEN-
TRATION

LC50 >

LCS0 <

(MG/L)
0.100
0.215
0.464
1.000
2.150
4.640

10.000

NUMBER OF

2.150

4.640

FISH
START
10

10

10

10

10

10

10

PAGE 13

BASF AKTIENGESELLSCHAFT

DEAD
FISH
AFTER 24H

[eNoNeReNeNalNo)

1
1

MOR-

TAL

10
10

ITY
(%)
0.0

[eNeNeoNeNeNeol
CO0OO0O00O0

( 1% SIGNIFICANCE LEVEL)

( 1% SIGNIPICANCE LEVEL)

DEPARTMENT QOF TOXICOLOGY

CONCEN-
TRATION
USED
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GOLDEN ORFE
(LEUCISCUS IDUS L., GOLDEN VARIETY)

PAGE 14
BASF AKTIENGESELLSCHAFT
DEPARTMENT OF TOXICOLOGY

T T o e o i > A T A = . e > - = - ———— - ——

NOMINAL CONCENTRATIONS

FISH TOXICITY : AFTER 48H

CONCEN- NUMBER OF DEAD MOR-  CONCEN-
TRATION FISH FISH TALITY  TRATION
(MG/L) START AFTER  48H (%) USED
0.100 10 0 0.0
0.215 10 0 0.0
0.464 10 0 0.0
1.000 10 0 0.0
2.150 10 10 100.0
4.640 10 10 100.0
10.000 10 10 100.0
LCSO > 1.000 ( 1% SIGNIFICANCE LEVEL)
LCSO < 2.150 ( 1% SIGNIFICANCE LEVEL)

™
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' GOLDEN ORFE BASF AKTIENGESELLSCHAFT
- (LEUCISCUS IDUS L., GOLDEN VARIETY) DEPARTMENT OF TOXICOLOGY

NOMINAL CONCENTRATIONS

FISH TOXICITY : AFTER 72H

CONCEN- NUMBER OF DEAD MOR-  CONCEN-
TRATION FISH FISH TALITY TRATION
(MG/L) START AFTER 72H %) USED
0.100 10 0 0.0
0.215 10 0 0.0
0.464 10 0 0.0
1.000 10 6 60.0 -
2.150 10 , 10 100.0
4.640 10 10 100.0
10.000 10 10 100.0

LCSQO ABOUT 1.000
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GOLDEN ORFE
(LEUCISCUS IDUS L., GOLDEN VARIETY)

- ———— o —— . ——— - = " . - ——— —— -

NOMINAL CONCENTRATIONS

FISH TOXICITY : AFTER 96H
CONCEN- NUMBER OF DEAD
TRATION FISH PISH
(MG/L) START  AFTER  96H
0.100 10 0
0.215 10 0
0.464 10 1
1.000 10 8
2.150 10 10
4.640 10 10
10.000 10 10
MODEL OF THE DOSE RESPONSE
RELATIONSHIP F(P) =
SYMBOLS : K =
P =
14 =
LN =
A’B =
RESULT A= 0.86
B = 2.81
A CHANGE IN CONCENTRATION
BY SLOPE PACTOR = 1.43

RESULTS IN A CHANGE IN EFFECT OF 1 PROBIT
DEGREES OF FREEDOM =

TESTING FOR
HOMOGENEITY CHI**2 VALUE =
AR DEGREES OF FREEDOM =
CHI**2 PROBABILITY =
HOMOGENEITY =

CONCENTRATION

LCSO 0.736

LC 5 0.410

LC95 1.321

PAGE 16 -

BASF AKTIENGESELLSCHAFT
DEPARTMENT OF TOXICOLOGY

- = ——

¢

MOR- CONCEN-
TALITY TRATION
(%) USED
0.0
0.0 -
10.0 *
80.0 *
100.0 *
100.0
100.0
(.
A + B * LN(K)
CONCENTRATION
RELATIVE FREQUENCY
OF DEAD ANIMALS
AFTER EXPOSURE WITH K
INVERSE FUNCTION OF THE
CUMULATIVE STANDARD
NORMAL DISTRIBUTION o
NATURAL LOGARITHM
MODEL PARAMETERS
STAND. ERROR A = 0.43
STAND. ERROR B = 0.85
2 (‘f
0.02
2
0.92%
YES
CONFIDENCE LIMITS 95%
LOWER UPPER
0.545 0.991
0.162 0.552
0.984 3.315




: P
e Contging ba €71 -
Y 12F0011/875050 Onigins Mo Ci’s PAGE 1
S RAINBOW TROUT BASF AKTIENGESELLSCHAFT
1 (SALMO GAIRDNERI RICH.) DEPARTMENT OF TOXICOLOGY

REPORT ON THE STUDY OF THE ACUTE TOXICITY

o o - o —— > > - T = "

NAME OF TEST SUBSTANCE:  LUVIQUAT ﬁﬁffi?!)

? ANIMAL SPECIES: RAINBOW TROUT (SALMO GAIRDNERI RICH.)

PROJECT NO.: 12F0011/875050Q..
!

SPONSOR: BASF AKTIENGESELLSCHAST. .

SUMMARY AND EVALUATION:

LC S0 (MG/L; NOMINAL CONCENTRATIONS) AFTER .

1H GREATER 3.2  (MG/L) ( 1% SIGNIFICANCE LEVEL)
. 4H GREATER 3.2 (MG/L) ( 1% SIGNIFICANCE LEVEL)
24H GREATER 1.8 (MG/L) ( 1% SIGNIFICANCE LEVEL)
. LOWER 3.2 (MG/L) ( 1% SIGNIFICANCE LEVEL)
- §4sa ABOUT 1.1 (MG/L) (VALUE OF INTERPOLATION);’,{'. )
72H ABOUT 0.90 (MG/L) (VALUE OF INTERPOLATION?:':4§_ - -
96H GREATER 0.56 (MG/L) ( 1% SIGNIFICANCE LEVEL)
LOWER 1.00 (MG/L) ( 1% SIGNIFICANCE LEVEL),
SYMPTOMS :
APATHY

NO OBSERVABLE EFFECT CONCENTRATION: 0.18 MG/L
——- - MAXIMUM CONCENTRATION CAUSING NO MORTALITY: 0.18 MG/L

MINIMUM CONCENTRATION CAUSING 100% MORTALITY: 1.0 MG/L

ero R.m.géfé .N%@.E.th: § z Z/, G2, 1787

“ DR.RER.NAT. R.MUNK
STUDY DIRECTOR

THIS PORT 1S THE PROPERTY OF BASF AKTIENGESELLSCHAFT AND MAY NOT
BE COMMUNICATED TO THIRD PERSONS, REPRODUCED, OR PUBLISHED IN ANY
FORM EXCEPT WITH THE PROPRIETOR'S EXPLICIT PERMISSION.




12F0011/875050 PAGE 2
RAINBOW TROUT BASF AKTIENGESELLSCHAFT
(SALMO GAIRDNERI RICH.) DEPARTMENT OF TOXICOLOGY

TEST SUBSTANCE:

TEST SUBSTANCE NO.: 87/11

NAME OF TEST SUBSTANCE: LUVIQUAT HM 552

BATCH NO.:  8903-112-1

CONTENT OF ACTIVE INGREDIENT: 20%

HOMOGENEITY: ENSURED SINCE THE TEST SUBSTANCE IS A GENUINE LIQUID
SOLUBILITY IN WATER: EASILY SOLUBLE

CHARACTERIZATION: DETAILS ON THE CHARACTERIZATION ARE INCLUDED

IN THE RAW DATA AND MAY BE REQUESTED FROM THE
SPONSOR.
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RAINBOW TROUT BASF AKTIENGESELLSCHAFT
(SALMO GAIRDNERI RICH.) DEPARTMENT OF TOXICOLOGY
METHOD:

THE METHOD USED CLOSELY FOLLOWED THE OECD GUIDELINE FOR TESTING
OF CHEMICALS 203 "FISH, ACUTE TOXICITY TEST", ADOPTED ON
APRIL 4, 1984, USING A STATIC PROCEDURE.

PHOTOPERIOD: 16 HOURS LIGHT AND 8 HOURS DARKNESS

REASONS FOR THE SELECTION QF THE CONCENTRATIONS:

BASED ON THE RESULTS OF A RANGE FINDING STUDY

(LC 50 APTER 96 H: < 1 MG/L) THE CONENTRATIONS, SPACED BY A FACTOR
OF ABOUT 1.8, WERE PIXED AS FOLLOWS:

0.18, 0.32, 0.56, 1.0, 1.8 AND 3.2 MG/L.

AERATION: NONE

PREPARATION OF THE TEST SUBSTANCE: THE PRODUCT WAS ADDED TO THE TEST
WATER WITHOUT ANY PRETREATMENT;
SUBSEQUENTLY THE FISH WERE PLACED
INTO THE AQUARIA.

RETENTION OF RECORDS:

THE RAW DATA AND THE ORIGINAL OF THE REPORT ARE STORED IN THE
BASF AKTIENGESELLSCHAFT.

20



12F0011/875050 PAGE
RAINBOW TROUT BASF AKTIENGESELLSCHAFT
(SALMO GAIRDNERI RICH.) DEPARTMENT OF TOXICOLOGY

TEST ANIMALS:

- —— -

ANIMAL SPECIES: RAINBOW TROUT (SALMO GAIRDNERI RICH.)
CONSIGNMENT DATED: MAY 4, 1987

SUPPLIER: PORELLENZUCHT PETER HOFER
D-7238 OBERNDORF - AISTAIG, FRG

BREEDER: CF. SUPPLIER

BODY LENGTH: 7.5 CM (RANGE: 6.6 = 8.2)

BODY WEIGHT: 2.7 G (RANGE: 1.9 - 4.0)

CORPULENCE FPACTOR OF THE BATCH": 0.65 (DETERMINED JUNE 5, 1987)
HOUSING:

THE FISH WERE KEPT IN A PLOW-THROUGH TANK IN TAP WATER CLEANED
BY ACTIVE CARBON AND AERATED WITH OIL-FREE AIR.

PHOTOPERIOD: 16 HOURS LIGHT AND 8 HOURS DARK
TOTAL HARDNESS : ABOUT 2.5 MMOL/L

ACID CAPACITY : ABOUT 5.5 MMOL/L
OXYGEN CONTENT : > 60% OF MAXIMUM SATURATION
PH ¢ ABOUT 8.0

DURATION OF HOUSING AND ADAPTATION: ABOUT 1 MONTH
WATER TEMPERATURE: 12 - 19 CENTIGRADE

MORTALITY DURING THE LAST WEEK OF HOUSING: ABOUT 0.9%
MORTALITY DURING THE ADAPTATION PERIOD: 0%

MEDICAL TREATMENT: TWICE WITH 0.05 MG/L MALACHITE GREEN CHLORIDE
ONCE WITH 10 MG/L TETRACYCLINE HYDROCHLORIDE
ONCE WITH A MIXTURE OF 1 MG/L MALACHITE GREEN
CHLORIDE AND 0.2 ML/L FORMALIN

DIET: GROWING FEED F/B SO
SSNIFP SPEZIALDIAETEN GMBH
D-4770 SOEST, FRG
AD LIBITUM

= THE CORPULENCE FACTOR K IS CALCULATED FROM THE WEIGHT W (G) AND

THE LENGTH L (CM) MEASURED FROM THE TIP OF THE MOUTH TO THE END OF

THE TAIL PIN ACCORDING TO THE FORMULA K=100*W/L**3.
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TEST PROCEDURE:

THE STUDY WAS CARRIED OUT ACCORDING TO THE SPECIFIC STANDARD
OPERATING PROCEDURES (SOP) OF THE LABORATORY OF FISH TOXICOLOGY.

TEST WATER: RECONSTITUTED FRESHWATER ACCORDING TO
DIN 38 412, PART 11, DRAFT SEPT. 1981l
PREPARATION FROM FULLY DEMINERALIZED TAP WATER
CONDUCTIVITY: MAX. 10 MICRO MHO

THE RESALTING IS CARRIED OUT BY ADDITION OF
294.0 MG/L CACL2 . 2 H20
123.3 MG/L MGSO4 . 7 H20
64.8 MG/L NAHCO3
5.8 MG/L KCL
CONTINUQUS AERATION WITH OIL-FREE AIR

TEST WATER READY FOR USE:

TOTAL HARDNESS ¢ 2.5 MMOL/L
ACID CAPACITY : 0.8 MMOL/L
RATIO CA/MG IONS 4 :1
RATIO NA/K IONS $ 10 : 1
PH s ABOUT 7.9

VOLUME OF WATER: 100 LITERS
NO. OF ANIMALS PER TEST CONCENTRATION: 10
LOADING (G FISH / L TEST WATER): 0.27

TEST VESSELS: GLASS AQUARIUM WITH A STAINLESS STEEL FRAME
(80 CM X 35 CM X 46 CM)

TEST TEMPERATURE: 12 CENTIGRADE +-1
ADAPTATION TO TEST WATER AND TEST TEMPERATURE : 7 DAYS
TEST PERIOD: JUNE 9 - JUNE 13, 1987

WITHDRAWEL OF FOOD: 2 DAYS

AP
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EXAMINATIONS :

DETERMINATION OF MORTALITY AND SYMPTOMS;

DETERMINATION OR CALCULATION OF THE MEDIAN LETHAL CONCENTRATION
(LC 50) AND, IF POSSIBLE, THE LC 5 AND THE LC 95 USING THE PROBIT
ANALYSIS*® AFTER HOURS (NOMINAL CONC.): 1, 4, 24, 48, 72, 96

* PINNEY, D.J., PROBIT ANALYSIS, CAMBR. UNIV. PRESS, 3RD ED., 1971
CERTAIN ASPECTS OF THIS METHOD HAVE BEEN MODIFIED. THE EXACT
PROCEDURE CAN BE SEEN FROM THE STANDARD OPERATING PROCEDURES OF
THE LABORATORY.
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RESULTS :

NOMINAL NUMBER DEAD FISH AFTER
CONC. OF FISH
(MG/L) 1

0.18 10
0.32 10
0.56 10
1.00 10
1.80 10
3.20 10

4

~N
-3

48 96 H
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NOMINAL SYMPTOMS

CONC.

(MG/L) 1 H 4 H 24 H 48 H 72 H 96 H
0.18
0.32
0.56
1.00 A A
1.80
3.20

OCOO

EXPLANATION OF SYMPTOMS:
A=APATHY : B=ABDOMINAL DISTENSION
E=EXOPHTHALMOS F=ESCAPE REFLEX
H=HYPERREFLEXIA K=CONVULSIONS
L=GASPING N=NARCOTIC-LIKE STATE
T=TUMBLING U=RESTLESSNESS
V=DISCOLORATION W=HEADSTAND
X=ACCELERATED RESPIRATION =
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RESULTS :
NOMINAL _ PH
CONC. _
(MG/L) BEGINNING 4 H 24 H 48 H 72 H 96 H
0.18 7.9 7.9 7.6 7.4 7.4
0.32 7.8 7.8 7.5 7.4 7.4
0.56 7.8 7.8 7.5 7.4 7.4
1.00 7.8 7.7 7.5 7.5 7.5
1.80 7.9 7.7 7.5
3.20 7.8 7.7
0.00 7.9 7.9 7.7 7.5 7.6
NOMINAL OXYGEN CONTENT (MG/L)
CONC.
(MG/L) BEGINNING 4 H 24 H 48 H 72 H 96 H
0.18 10.9 10.3 9.1 8.3 8.2
0.32 11.3 10.3 9.1 8.6 8.2
0.56 11.2 10.8 9.1 8.8 8.4
1.00 10.6 10.2 9.3 9.3 9.3
1.80 10.8 10.0 9.3
3.20 10.6 10.1

_—-——-——-----——_—_—-—_——--.————_-__—_——-—--.——-_-_-_—___—..-_--_-_——_—-—
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RESULTS :
NOMINAL. TEMPERATURE (CENTIGRADE)
CONC. :
(MG/L) BEGINNING 4 H 24 H 48 H 72 H 96 H
0.18 13 13 13 13 13
0.32 13 13 12 12 13
0.56 12 13 12 12 12
1.00 12 13 12 12 12
1.80 13 13 12
3.20 13 13

0.00 13 13 13 13 13

——— —— —— - — - - — . — - 0P O " Y . A . — ———— —— - - - - -
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STATISTICAL EVALUATION

NOMINAL CONCENTRATION

PISH TOXICITY AFTER

24

48

72

96

PAGE 10

BASF AKTIENGESELLSCHAFT
DEPARTMENT OF TOXICOLOGY
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11
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16
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NOMINAL CONCENTRATIONS

FISH TOXICITY : AFTER 1H

CONCEN- NUMBER OF DEAD MOR-  CONCEN-
TRATION FISH FISH TALITY TRATION
(MG/L) START AFTER 1H (%) USED

0.18 10 0 0.0

0.32 10 0 0.0

0.56 10 0 0.0

1.00 10 0 0.0

1.80 10 0 0.0
3.20 10 0 0.0 *

LCS50 > 3.20 ( 1% SIGNIFICANCE LEVEL)
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NOMINAL CONCENTRATIONS

FISH TOXICITY : AFTER 4H

CONCEN- NUMBER OF DEAD MOR~  CONCEN-
TRATION PISH FISH TALITY TRATION
(MG/L) START AFTER 4H (%) USED
0.18 10 0 0.0
0.32 10 0 0.0
0.56 10 0 0.0
1.00 10 0 0.0
1.80 10 0 0.0
3.20 10 0 0.0 *

LCS50 > 3.20 ( 1% SIGNIFICANCE LEVEL)




12F0011/875050 PAGE 13
RAINBOW TROUT BASF AKTIENGESELLSCHAFT
(SALMO GAIRDNERI RICH.) DEPARTMENT OF TOXICOLOGY

NOMINAL CONCENTRATIONS

FISH TOXICITY : AFTER 24H

CONCEN- NUMBER OF DEAD MOR-  CONCEN-
TRATION FISH FISH TALITY TRATION
(MG/L) START AFTER  24H (%) USED
0.18 10 0 0.0
0.32 10 0 0.0
0.56 10 0 0.0
1.00 10 0 0.0
1.80 . 10 0 0.0
3.20 10 10 100.0
LCSO > 1.80 ( 1% SIGNIFICANCE LEVEL)
LC50 < 3.20 ( 1% SIGNIFICANCE LEVEL)

30
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NOMINAL CONCENTRATIONS

FISH TOXICITY : AFTER 48H

CONCEN- NUMBER OF DEAD MOR-  CONCEN-
TRATION FISH FISH TALITY TRATION
(MG/L) START AFTER  48H (%) USED
0.18 10 0 0.0
0.32 10 0 0.0
0.56 10 0 0.0
1.00 10 3 30.0 *
1.80 10 : 10 100.0 *
3.20 10 10 100.0

LCS0 ABOUT 1.1 . (VALUE OF INTERPOLATION)
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NOMINAL CONCENTRATIONS

FISH TOXICITY : APFTER 72H

CONCEN- NUMBER OF DEAD MOR-  CONCEN-
TRATION FISH FISH TALITY  TRATION
(MG/L) START AFTER 72H (%) USED
0.18 10 0 0.0
0.32 10 1 10.0
0.56 10 0 0.0 *
1.00 10 7 70.0 *
1.80 10 ' 10 100.0
3.20 10 10 100.0

LCS0 ABOUT 0.9 (VALUE OF INTERPOLATION)
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NOMINAL CONCENTRATIONS

FISH TOXICITY : AFTER 96H

CONCEN- NUMBER OF DEAD MOR-  CONCEN-
TRATION FPISH FISH TALITY - TRATION
(MG/L) START AFTER  96H (% USED

0.18 10 0 0.0

0.32 10 1 10.0

0.56 10 0 0.0

1.00 10 10 100.0

1.80 10 : 10 100.0

3.20 10 10 100.0

LCSO > 0.56 ( 1% SIGNIFICANCE LEVEL)

LCS50 < 1.00 ( 1% SIGNIFICANCE LEVEL)






