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II. SUMMARY

The toxicity of Mixed Methylitin chlorides tc the freshwater alga,
Selenastrum capricornutum, was investigated during a rangéifinding study
conducted at T.R. Wilbury Laboratories, Inc., from August 11 to 15, 1985.
The test was performed at 24 t 1°C under static conditions with a control
and 0.10, 1.0, 10, 100, and 1,000 mg/L mixtures of test substance and
water. The dilucion water was sterile synthetic media adjusted to a pE of
7.5. Nominal concentrations of test stbstance were used for all
calculations. There was no iasoluble material cbserved during the test.
The test was performed using nominal concentrations of whole test
substance and results are reported both as active ingredient (repoxted
purity = 45% a.i.) and whole test substance.

Algae used for the test {Selenastrum capricornutum, UTEX 1648) was
from a culture originally procured from the Culture Collection of Algae at
the University of Texas at Austii on April 11, 1995. The culture was
transferred to steriie enriched media identical to media used for this
test and maintained at test conditions for at least 14 days before the
definitive test. Algae was incubated under continuous light on a rotary
shaker adjusted to 100 rpm. <Cell ~ounts were made at 0, 24, 72 and 96,
hours with a haemocytometer.

Results of the test with Mixed Methyl .n Chlorides are presented

belouw:
Whole Test Active
Substance Ingredient
72-hour S96-hour 72-~hour 96-hour

Test Results (mg/L) {mg/L) (mg/L) {mg/L)

Based on Cell Deasity:
ECSO 0.56 0.19 0.25 0.08¢
NOEC .10 <0.10 0.045 <0.045

Based on Growth Rate:
EC50 3.8 1.0 1.7 0.45
NOEC 0.10 0.10 0.045 0.045

Regrowth of inkibited cultures from the 10 and 100 mg/L (whole test

substance) test levels revealed that the effect at 10 mg/L was algistatic
and at 100 mg/i was algicidal.
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v. INTRODUCTION

This study was spcnsored by Merton International, "Inc. It was
conducted by Jeanne Magazu, Peter Kcowalski, Jacqueline Nevius, Peter
Nevius, Keven Steveus, Robert Boeri, and Timothy wWard.

The objective of the study was to dete- 1ne the acute toxicity (72
and 96 hour ECSC and NCEC values) of : v .3 Methyltin Chlcrides to
Selenastrum capricornutum, a freshwater alga. The repcrt contains
sections that describe the methods and materials employed in the study,

and the results of the investigation.

VI. METHODS AND MATERIALS

TEST SUBSTANCE:

The sample c¢f Mixed Methyltin Chlorides (T.R. Wilbury Laboratories
sarple number 507) used for the toxicity test was delivered on June 23,
1995. t was contained in 2 100 ml glass bottle that was shipped in a
cardboard box at ambient temperature. The label atta._ned to the coatainer
included the following information: "Reference #: 1681-101, Date: June 1§,
1995, Mixed Methyltin Chlorides, Monc/Di Methyltin Chlorides=.

Mixed Methyltin Chlorides (a clear liquid) was supplied by Morton
Internaticnal, Inc., Cincinnati, oOhic. Prior to use the test substance
was stored &t room temperature in the dark and unused test svbstance is
returned to the sponscr. The test substance was assumed to be 1008% active
ingredient and tc be stable under test conditions. Ssubseguent
correspondence from the sponscor indicated that the concentraticn of Mixed
Methyltin Chlorides in the sample tested was 45%.

DILUTION WATER:

Water used for acclimation of test crganisms and for all toxicity
testing was sterile enriched media (U.S. EPA, 1978) with a pE of 7.5. A
repregentative sample of water used tc prepare media was analyzed for
pesticides, metals, and total organic carben and results of these analvses
are presented in Table 1. Test media from a control vessel contained
34 mg/L particulate matter at the start cf the test and 27 mg/L at the end

cf the test.

T.R. Wilbury study Number E€59-MC Page 6§ ci 20



TEST ORGANISM:

Algae used for the test (Selenastrum capricornutum, UTEX 1648) was
from a culture originally procured from the Culture collection of Algae at
the University of Texas at Austin and delivered to T.R. Wilbury on April
11, 1995. The identity of the algae was verified using an approvpriate
taxoncmic key. The culture was transferred to sterile enriched media
identical to media used for this test and maintained at tes- conditicas
foo at least 14 days before the definitive test. The inoculum used for
the test was from a single source that had been growing for 7 days pricr
to testing.

TOXICITY TESTING:

The range finding test was conducted for 96 houre from August 11 to
15, 1995. The toxicity test was performed according to T.R. Wilbury
Laboratories protocol number B853-MO (Acute Toxicity of Mixed Methyltin
chlorides To The Freshwater Alga, Selenastrum capricornutum - Range
Finding Teat =), which was signed by the study director on July 14, 1995.
The protocol was based orn procedures of the U.S. EPA (1993) and the OECD
(1984).

A 1,000 mg/L stock solution was formulated by The addition of
0.250 g test substance tc sterile dilution water in a class A volumetric
flask and adjusting the final water volume to 250 ml. Test media was
prepared at 0.10, 1.0, 10, 100, and 1,000 mg/L (whole test substance) by
combining the appropriate volume of the 1,000 mg/L stcck sclution and
dilution water.

The test was conducted at a target temperature of 24 t 1°C with five
concentrations ¢f test substance and a dilution water control. Algae t-as
distributed among 2 replicates of each treatment at the rate of
approximately 10,00¢ cells/ml. The test was performed in 250 ml gqlass
erlenmeyer flasks thet contained 100 ml of test solution. Test vessels
were randomly arranged on a rotary shaker adjusted to 100 rpm in an
i >ator during the tes: (a random numbers table was used to select the
1. ion of each vessel). A 24 hour light and 0 hour dark photopericd was
automatically maintained with cool-white fluorescent lights that provided
a light intensity of approxiamtely 400 footcandles.

T.R. Wilbury Study Number 853-MO page 7 of 20
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The numier ¢f algal ceils/al ir each test vessel 2nd the occurrence
e

cf raliative size dif s. unusual cell shapes, colors, flncculations,

adherence otf cells > <est containers, or aggregation- ~f cells was
7
determined e¢isually Dy me.ns of direct microscop:c examination with a

haemoc7tometer. Cell count:. were made and recorded at the beginning of

the test and after 72, and St hours.

Tenperzture of the incubator was msasured and recorded daily and
temper iture in a beaker of water incubated among the t st vessels was
racorded contiaucusly from apgroximately 1 hour to the end cf the test,
and pE (Beckman wedel pHI 12 meter; inmstrument number 124 was determined
ir each tesv vessel at the beginning and end of =he test. ©Particuiate
material was neasured in media frem a conticl vassel a2t the heginning and

end of ‘he test.

At the conclusion of the test 2 0.5 ml subsample of test media from
each flask containing the 10 and 143 mg/L sciutions cf Mixed Methyltin
Chlorides were combined with 100 ml of fresh media to determine whether
algicidal or algistatic effects had cecurred. These flasks were incubated
under test conditions for 216 hours and exarined for the presence cf zlgal

cells.

CALCULATIONS ARD STATISTICAIL METHODS:

The average specific growth rate was calculated as the natural log
of th~ number of cells/ml at 72 and 96 hours minus the natural log of the
number of cells/ml at G hours divided by the exposure period. The percent
change from the control was calcelated by subtracting the treatment
rate, dividing the difference by the average speciiic «rowth rate in the
control, and multiplying that value by 100. The EC30 and NOEC values were
calculated using nominal concentrations of test substance, when warranted.
The values were computed twice, once using the average number of cells/ml
at each concentration expressed as a nercent of the control and a second
time usirg the average specific growth rate e:ipressed as the percent

charge from the control.

bt

The tinom.al/noniinear _nterpolation methol (Stephan, 1283) was used

2

“o calculate EC30 valies. The slope of the 96 -hour <ose response curve

(cell density) was comprtad using the probit methed. The no observed

effect concentratlion (NCEC) 1s the highest concentraticn of tes. sub.tance
e

that allowed cell growth egual to zt least 20% of the contrcl growth.

't
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Vil. RESULTS
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No inscluble material was noted in test vassels ccataining Mixed
Methyltin Chlorides. Water quality data generated by the acute toxicity
test are presented in Table Z. The pE of test media was decreased for the
test substance and the pH at 100 and 1,000 mg/L test substance may have
been low encugh to cause toxicity. The algal population grew well duving
the test, resulting in an average of 1,800,000 cells per ml in the
control.

Results of the exposure of freshwater algae to the 5 concentrations
of Mixed Methyltin Chlorides are presented in Tables 3 and 4. The slope
of the 36 hour dose response curve is 1.5, based on cell density. Results
of the test with Mixed Methyltin chlorides are presented below:

whole Test Actuive
Substance Ingredient

72-hour 96~hour 72-hour 96-~hour
Test Results (mg/L) (mg/L) (mg/L) (ng/%)

Based on Cell Density:
BECS0 0.56 0.19 0.25 0.086
NOEC 0.10 <0.1¢ 0.045 <0.045

Based on Growth Rate:
ECS50
NOEC
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No effects (size differences, unusual cell shapes, celors,
flocaoculations, adherence of cells to test containers, oY aggregation of
cells) were noted. After 216 hours, exaamination of media from the flask
containing a 0.50 mi subsample of test media from the flask containing the
10 mg/L Mixed Methyltin cChlorides solution (whole test substance) and
100 ml of fresh media contained 2,124,000 algal cells/ml, indicating that
che effect of the test substance at this concentration was algistatic. and
the flask containing a 0.50 ml subsample of test media from the flask
containing the 100 mg/L Mixed Methyltin Chlorides sclution (whole test
substance)} and 100 ml of fresh mecia contained <10,000 cells/ml,
indicating that the effect of the test substance at tnis concentration was

algicidal..
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Table 1. Chcmical characterization of a representative sample of water
‘used to formulate media for the toxicity test with freshwater
alga, Selenastrum capricornutum, and Mixed Methyltin

chlorides. ;
Unit of Detection Measured
Parameter! Measurement Limit Va.iue
Metals
Aluminun ng/L 0.1 ND2
Arsenic mg/L 0.01 ND
Boron mg/L 0.5 ND
Cadmium mg/L 0.0002 ND
Cchromium mg/L 0.01 ND
Cobalt mg/L 0.03 ND
copper ng/L 0.005 ND
Iron mg/L 0.03 0.03
Lead mg/L 0.005 ND
Mercury mg/L 0.0003 KD )
Nickel mng/L 0.03 ND
Silver mg/L 0.02 ND
zZinc mg/L 0.02 ND
Nitrate mg/L as N 0.0% ND
Chloride mng/L i
Fluoride mg/L 0.1 ND
Total Organic
carhon mng/L 1 ND
Total Phosphorus mg/L 0.03 ND
organochlorine
Pesticides ug/L 0.5 ND
Toxaphene ug/L 2 ND
organcphespherue
Pesticides ug/L 0.5 ND
Dimethoate ug/L 2.0 ND
TEPP Hg/L 2.0 ND
Monocrotophos ug/L 2.0 ND
PCBs Hg/L 0.5 ND
Notes: 1. Parameters were measured in deionized water (used to formulate

dilution water) that was collected during August, 1955 and
analyzed by Pace, Inc. as part of routine water quality

testing.
2. ND = not detected at or above the detection limit.
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Table 2. water guality data from the toxicity test with Mixed Methvlitin
Thlorides and the freshwater alga, Selenastrum capricorautum.

r

Hour of Exposure Temperature of Incubator (°C)
0 23.8
24 23.6
48 23.¢
72 23.6
96 23.4 .

T.R. Wilbury Study Number 8S9-MO Page 12 of 20



Table 2. Water quality data from the toxicity test with Mixed Methyltin
(cont.) Chlorides and the freshwater alga, Selenastrum capricornutum.
-
Nominal
Concentration pH
of Whole Test :
Substance (mg/L) replicate Initial Final
0 {(control) 1 7.5 8.6
7.5 10.2
0.10 1 .6 9.7
2 . 9.4
1.0 1 7.6 8.7
2 7.6 8.6 )
10 1 7.6 8.5
- 2 7.6 8.4
100 1 3.9 3.7
2 3.9 3.7
1,000 1 2.5 2.3
2.5 2.3
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Table 3. Cell growtl: data from the acute toxicity test with Mixed
Methyltin Chlcrides and the freszhwater alga, Selenastrum
capricorputum. -

~
Nominal
Concentration Number of Cella/ml x 10°
of Whole Test
Substance {(mg/L) Replicate 0 hr 72 hr $6 hr
¢ (control) 1 10 260 1,722
2 10 532 1,878
Mean 10 396 1,800
% Control - - -
0.10 1 10 422 1,144
2 10 432 1,354
Mean 10 427 1,248
* Ccatrol 100 108 69
- 1.0 1 10 118 146
2 i S0 128
Mean 10 104 137
% Ccntrol 100 26 <10
1¢ 1 190 50 20
2 10 36 34
Mean 10 43 27
% Contrcl 100 11 <10
100 1 10 20 <10
2 10 12 <1Q
Mean 10 16 <10
% Control 160 4 <1
1,000 1 10 <10 <10
~ 2 10 <10 <10
Mean 10 <10 <i0
% Control 100 <1 <X
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Table 4. Average cpecific growth rate and percent change from <the
control from the acute toxicity test with Mixed Methyltin

chlorides and the freshwater alga, Selenastrum gapricornutun.
r

Nominal Average Specific Percent Change
concentration Growth Rate From Control
of Whole Test
Substance (mg/L) - 72hr 96éhr 72hr 96hr
0 (control) "0.051 0.054 -— -
0.10 0.052 0.050 0 7
1.0 6.033 0.027 36 50
10 0.020 0.010 60 81 )
100 0.007 0.000 87 100
1,000 0.000 0.000 100 100
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