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ABSTRACT

The objective of this study was to determine the static acute toxicity
of bis(2-chloroethoxy)methane, dinoseb, aniline, p-chloro-m-cresol and
silvex to the aquatic invertebrate, Daphnia magna Straus. These data
were gatherad to “uifill requirements established in the NPDES-Permit
No. MI 0000868 issue2 to Michigan Division of The Dow Chemical Company.
The 48 h LC50 values and their 95% confidence intervals are presented
below:

Test Material LC50 (95% C.I1.) ma/L
bis(2-chloroethoxy)methane 201(175-231)
dinoseb 0.24(0.21-0.27)
aniline 0.17(0.14-0.21)
p-chloro-m-:resol 2.0(1.7 -2.2)
silvex >140 mg/L3

The LC50 value is greater than the water
solubility of the test material (140 mg/L).
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Introduction

The objective of this'study was to determine the 48 h static acute
toxicity of bis(2-chlorcethoxy)methine, dinoseb. aniline, p-chloro-
m-cresol and silvex to the aquatic invertebrate, Daphnia magra

Straus. These data were needed to fulfill regquirements estaplished in
the NPDES (National Pollutant Discharge Elimination System) Permit

No. MI 0000868 issued by The State of Michigan to the Michigan Divisien
of The Dow Chemical Company.

Materials and Methods

Test Materials

Bis(. .loroethoxy)methane, dinoseb, aniline, p-chloro-m-cresol and
silvex were the chemicals used for toxicity testing. The structural
formulas for the test chemicals are as Tollows:

bis(2-chloroethoxy)methane

1 a1 Lot # B12370
Supnlier: Pfaltz & Bauer, Inc.
CH3- H-O-CHZ-O-CH-CH3 CAS # 111-91-1

M.W. 173.04
Water Solubility:
81,000 mg/L at 25°C[1]

dinoseb (synonym 2-sec-butyl-4,6-dinitrophenol)

H AGR 186711
2 CH-CHZ-CH3 Supplier: Dow Chemical Co.
| (99.8% pure)
CH3 CAS # 88-85-7
M.W. 240.2
2 Water Solubility:
52 mg/L at 25°C[2]

NO

aniline

Lot # 736674
- Supplier: Fisher Scientific
(>99% pure)
CAS # 62-53-3
M.W. 93.1
Water Solubility:
34,000 mg/L at 25°C[3]

NH
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p-chloro-m-cresol

OH Lot # B1GC
| Supplier: Kodak (>99% pure)
CAS # 59-50-7

M.W. 142.6
(::>.-CH3 Water Solubility:
>500 mg/L at 20°C

1

silvex [synonym - 2(2,4,5-trichlorophenoxy) propionic acid]

C1 Lot # AGR 127923
Supplier: Dow Chemical Co.
al (9. pure)
CAS# 93-7".1
1 M.W. 269.5

Water Solubility:
140 mg/L at 25°C[2]
0
V4

—— O —

Stock soiutions of the test chemicals were prepared by dissolving the
appropriate amount of chemical in either dilution water or acetone if a
solvent carrier was needed. The only chemical used in this study
reauiring a solvent carrier was dinoseb. When testing with dinoseb,
acetone levels did not exceed 0.5 mi/L. A1l test concentrations report-
ed in this study were nominal. The volatility of the test chemicals was
estimated by calculating the Henry's law constants. In all cases the
Henry's law constants (H) were indicative of chemicals with moderate to
low volatility (H<1l x 10'3)[4] As a further safeguard against
volatility, all test beakers were covered with watchglasses during the
conduct of the tests. The degradation properties of the test chemicals
were evaluated by the Environmental Chemistry Laboratory (The Dow
Chemical Co., H&ES, Midland, MI.) and were reported as being minimal
over 48 h (Dr. Robert E. Bailey, personal communication). Combination
of the degradation and volatility properties of the chemicals indicates
their stability over the test period.
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Dilution Water

Standard laboratory water was used for this study. This water was pump-
ed from the upper Saginaw Bay of Lake Huron off Whitestone Point. The
water was limed and flocculated with ferric chloride and filtered by the
Midland Water Treatment Plant. The water was carbon filtered, U.V.
irradiated and pH adjusted with CO2 in this laboratory prior to use.
During this study the means and standard deviations (n=7) of the water
quality variables were as follows: hardness 79 + 3.8 mg/L (as CaC03),
alkalinity 51 + 3 mg/L (as CaC03) and conductivity 142 * 10 umhos/cm.
During these studies the pH of the water ranged from 7.5 to 8.0. Typical
detailed analyses of standard dilution water are presented in Table I.

" st Qrganisms and Culturing Methods

The cladoceran, Daphnia magna Straus, was used as the test organism for
this study. The brood stock was maintained in an environmental chamber
set at 20 ¢ 1°C and a light cycle of 16 h daylight (range 970-1250
lux)/8 h darkness. Twenty-four h before testing, multiparous females
were isolated and the neonates produced by these adults were used for
tes ng. All daphnids used in this study were from a stock maintained
for at ieast three generations and additionaily were from the tnird or
later brood. A more specific treatment of the daphnid culturing method
can be found in the detailed standard operating procedure "Daphnia magna
Culture*{5].

The daphnid brood stock were fed a diet of the green alga, Selanastrum
capricornutum Printz. The feedi~a rate was the equivalent of 1.25 mg
dry wt./L of water on a Monday, Wednesday and Friday basis. Algal size
and populatiocn distribution were determined with a Coulter Counter.




Acute Toxicity Tests

Acute testing procedures were based on the guidelines recommended by the
Committee on Methods sor Toxiciiy Tests with Aquatic Organisms [6] the
ASTM Subcommittee on Safety to Aguatic Organisus [7]and those found in
the standard operating procedure "Static Acute Daphnid Toxicity Test”

[8l.

The definitive daphnid static acute tests were conducted in 250 mi glass
beakers, in which 200 m1 of the appropriate amount of test material and
water were added. Testing consisted of exposing groups of 10 reonate
(<24 h old) daphnids to various concentrations of the test meterial, a
control and a solvent carrier control where appropriate. All test
concentrations and the controls were set in triplicate; however, 2
fourth beaker was set at the high, middle, low and control concen-
trations for the purpose of taking dissolved oxygen, pH and temperature
measurements and avoiding contamination. The definitive test concen-
trations used for the five test chemicals were as follows:

bis(2-chloroethoxy)methane - 64.8, 108, 180, 300 and 500 mg/L
dinoseb -~ 0.16, 0.26, 0.43, 0.72 and 1.20 mg/L

aniline - 0.12, 0.19, 0.32, 0.54, and 0.90 mg/L
p-chioro-m-cresol - 1.6, 2.6, 4.3, 7.2, 12.0, and 20.0 mg/L
silvex - 33.6, 48.0, 68.6, 98.0 and 140 mg/L

The test beakers were kept in an environmental charber set at 20+1°C and
with a light cycle of 16 h daylight (approximately 970-1250 lux)/8 h
darkness.

The duration of the acute tests was 48 h. Mortality of the test organisms
s well as dissolved oxygen, pH and temperature of the test concen-
trations were recorded after 24 and 48 h of exposure. Daphnids were not
fed nor were the solutions aerated during the study.
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Statistical Calculations

The results of the definitive study were statistically analyzed for
daily LC50 values and their corresponding 95% confidence intervals.

The LC50 value is the statistically determined concentration of the test
material at which 50% of the test organisms die within a specified time
period. These values were determined with the aid of an LC50 computer
program developed by Stephan et al [9].
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Results and Discussion
Test Material: bis(2-chioroethoxy)methane
Water Quality Measurements:
Temperature Range 20.3 - 20.7°C
pH Range 7.7 - 7.9
Dissolved Oxygen >90% saturation

The raw data for the definitive daphnid test (started on 10-2-84)
are presented below:

Numbef of Percent Dead

Organisms -

Concentration (mg/L) Erposed 28h 43 h
500 30 70 93
300 30 37 87
180 . 30 10 40
108 30 0 10
64.8 30 0 0
0 {water control) 30 0 0

LCSO Value and 95% Confidence Interval

24 h 369(317-450) mg/L probit analysis[10]
48 h 201(175-231) mg/L probit analysis
cO00N9




Test Material: Dinoseb (2-sec-butyl-4,6-dinitrophenol)

Water Quality Measurements:

Temperature Range 19.5-20.6°C
pH Range 7.6- 8.2
Dissolved Oxygen »90% saturation

The raw data for the definitive daphnid test (started on 8-21-84)
are presented below:

Number of Percent Dead
Concentration (mg/L) oms 28h 48 h
1.2 30 100 100
0.72 30 100 100
0.43 30 84 100
0.26 30 23 ¢3
0.16 | 30 23 23
0 (acetone control) 30 10 10
0 (water control) 30 3 10

LC 50 value and 95% Confidence Interval

24 h 0.29(0.24 -0.33)mg/L moving average
wethod(11]
48 h 0.24(0.21 -0.27)mg/L  probit analysis

o
cr
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Test Material: Aniline

Water Quaiity Measurements:

Temperature Range
pH Range

Dissolved Oxygen

19.4 - 20.2°C
7.7 - 7.9

>30% Saturation

The raw data for the definitive daphnid test (started on 9-11-84)
are presented below:

Concentration (ing/L)

LC50

0.90
0.54
0.32
0.19
0.12

0 (water controi)

Number of
Organisms
Exposed
30
30
30

30

(9]
(=]

Percert Dead

24 h

50
30
57
20
13

n
v

Value and 95% Confidence Interval
24 h >0.19 mg/L
a8 h $.17(0.14-0.21) ma/L

48 h

97
87
77
70
13

n
v

moving average method
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Test Material: pmchloro-m-cresbl
Water Quality Measurements:
Temperature Range 19.6 - 20.8°C
pH Range 7.5 - 8.0
Dissolved Oxygen »90% saturation
The raw data for the definitive daphnid test (started on 9-18-84}
are presented below:
Number of Percent Dead
Organisms
Concentration (mg/L) Exposed 24 h 48 h
20.0 30 100 100
12.0 30 100 100
7.2 30 83 100
4.3 30 47 100
2.6 30 20 73
1.6 30 7 30
0 (water control) 30 7 7
LCS0 Value and 95% Confidence Interval n S
24 h 4.1 (3.6 - 4.8) mg/L probit analysis €
48 h 2.0 (1.7 - 2.2) mg/L precit analysis
e
DN o
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Test Material: Silvex [2(2,4,5-trichlorophenoxy)propionic acid]

Water Quality Measurements:

Temperature Range 19.6 - 20.8°C
pH Range 7.1 - 8.3
Dissolved Oxygen . »30% saturation

The raw data for the definitive daphnid test (started on 8-22-84)
are presented below:

Number of Percent Dead
Organisi:s -
Concentration (mg/L) Exposed 24 h 48 h
140.0 30 23 37
98.0 30 0 7
68.6 30 3 7
48.0 30 2 0
33.6 30 0 0
0 {water control) 30 0 7

LC50 Value and 95% Confidence Interval

24 h bath LC50 values are qgreate- than the

water solubility of the test material;

48 h >140 mg/Li2]



Table I.

TYPICAL DILUTION WATER ANALYSES (ug/L)

12

Aluminum
Ammonia
Boron
Calcium
Chromium
Copper
Fluoride
Iron

Lead
Magnesium
Manganese
Potassium
Silicon
Sodium
Sulfur
Zinc

Total Dissolved Solids
Total Organic Carhon

: Date sampled. Emmel

Date sampled. Emmel

d

e As determined by P,

As determined by P.

Standard

Dilution
Water

4/4/842

ND (50)€
ND ( 5)
30
16600
ND ( 5)
ND ( 5)
90

20

ND ( 5)
9450

ND ( 5)

1070
1250
6010
6500

ND ( 5)
106000

39209

. H., Dow Report
, H., Dow Report

< Not present at or below the level in parenthesis,

G. Murphy, databook
G. Murphy, databook

Standard

Dilution

Haterb
7/9/84

70
ND ( 5)
110
17500
20
ND (10)
47

20

ND 7 5)
7640
ND ( 5)
1000
780
3540
5230
ND (10}
170000

4460¢

Lol
Cotkey

A a¥al
L W11
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