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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The data and report presented for "NEODOL® 25-12 - Toxicity to the Freshwater Green
Alga, Selenastrum capricornutum" were produced and compiled in accordance with all pertinent
TSCA Good Laboratory Practice Regulations (40 CFR, Part 792) with the following exception:
routine water contaminant screening analyses for pesticides, PCBs and metals were conducted
using standard U.S. EPA procedures by Lancaster Laboratories, Lancaster, Pennsylvania. These
data were not collected in accordance with Good Laboratory Practice procedures (i.e., no distinct
protocol, Study Director, etc.). Stability, characterization, and verification of the test material
identity and maintenance of records on the test material are the responsibility of the Study
Sponsor. At the termination of the testing program, all remaining test material will be sent to the
Study Sponsor. Archival of a sample of the test material is the responsibility of the Study
Sponsor.

SPRINGBORN LABORATORIES, INC.
NI o
%/&% AT /’C‘/%/“/ 7

{¥4mes R. Hoberg /7 Date
Study Director v

Springborn Laboratories, Inc.




Report No. 94-7-5368 Page 3 of 67

TABLE OF CONTENTS

PAGE

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT ................ 2
LISTOF TABLES ... ... ... . 5
SUMMARY .. . 6
T.OINTRODUCTION . ... ... . 8
2.0 MATERIALS AND METHODS ................ 8
21 Protocol .. ... 8
22Test Material .. ... 8

23 TestOrganism ................... L 9

24 Reference Test .. ... . 10
25Test Dilution Water . ....... .. ... . ... . 10

26 Test Concentrations .. .............oo i 11

2.7 Preparation of Test Solution ... ....... ... ... .. ... ... ... ... ... ... .. 11

28 Test Initiation . ........ .. ... 11
29TestMonitoring . .. ... 12

291 Algal Growth . . ... .. ... 12
292TestConditions . ....... ... ... 12

2.9.3 Recovery for Algistatic/Algicidal . . ........................... 13

294 Chemical Analysis . ... ......... ... . ... i 13

2.10 Determination of EC50 and NOEC Values . .......................... 14

B0 RESULTS ... ... 15
3.1 Preliminary Testing . .......... ... 15

3.2 Definitive Testing . . . ... ... 15

3.2.1 Evaluation of Test Conditions . . .................... ... ..... 15

3.22 AnalyticalResults . ........... ... ... .. ... . ... . 15

323 Biological Results . .. ............. ... ... .. ... . 16

PROTOCOL DEVIATIONS . . ... ... . e 18
QUALITY ASSURANCE UNIT STATEMENT .. ...........0 o 19
REFERENCES ... ... ... . . 20
SIGNATURES AND APPROVAL ... ........ ...t i, 28
4.0 APPENDIX | - STUDY PROTOCOL . ............. i 29
5.0 APPENDIX Il - CERTIFICATE OF ANALYSIS . .. .. ........... 41

Springborn Laboratories, Inc.




Report No. 94-7-5368 Page 4 of 67

6.0 APPENDIX Ill - DILUTION WATER ANALYSIS . ............................ 43

7.0 APPENDIX IV - ANALYTICAL METHODOLOGY ............................ 46

Springborn Laboratories, Inc.




Report No. 94-7-5368

Page 5 of 67

Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

LIST OF TABLES

Composition of algal growth medium (AAP medium) used in this

study. .. ...

Conductivity, pH, temperature and light intensity measured
during the 96-hour exposure of Selenastrum capricornutum to

NEODOL® 25-12. . ... ... ... ... . i,

Concentrations of NEODOL® 25-12 measured in the exposure
solutions during the 96-hour toxicity test with Selenastrum

capricornutum. ... .......... ... i

Cell density (x 10° cells/mL) of Selenastrum capricornutum after

24, 48, 72 and 96 hours of exposure to NEODOL® 25-12. . ... ...

EC10, EC50 and EC90 values for NEODOL® 25-12 calculated
from results (cell density) of the 96-hour toxicity test with

Selenastrum capricornutum. ........... ... .. ... ... ... ...,

PAGE

Springborn Laboratories, Inc.




Report No. 94-7-5368

Page 6 of 67

SUMMARY

NEODOL® 25-12 - Toxicity to the Freshwater Green Alga, Selenastrum capricornutum

SPONSOR:

PROTOCOL TITLE:

REPORT NUMBER:
STUDY NUMBER:

TEST MATERIAL:

TEST DATES:

TEST ORGANISM:

DILUTION WATER:

TEST CONDITIONS:

NOMINAL TEST

CONCENTRATIONS:

MEAN MEASURED

CONCENTRATIONS:

EFFECT CRITERION:

Shell Development Company

"Alcohol Ethoxylate Surfactants: Protocol for Conducting a
96-Hour Toxicity Test with the Freshwater Green Alga,
Selenastrum capricornutum, Following TSCA Guideline
§ 797.1050," Springborn Laboratories Protocol
#072993/TSCA/SHELL/SEL and Protocol Amendment #1
dated 17 March 1994,

94-7-5368

777.0294.6114.430

NEODOL® 25-12, CAS Registry No. 68131-39-5, Lot No.
20944-122 (Tank TM 991), WRC TOX. No. 1204, a clear
viscous liquid reported by the Study Sponsor to contain
100% active ingredient, received 17 February 1994.

2 to 6 May 1994

Selenastrum capricornutum, inoculum - 3 days since
previous transfer, source - Springborn culture

Algal Assay Procedure (AAP) medium

96 hour duration, 24 to 25 °C, continuous illumination at
3200 to 4300 lux (300 to 400 footcandies), shaking at
100 rpm

0.16, 0.31, 0.63, 1.3, 2.5, 5.0 and 10 mg/L
0.11, 0.23, 0.42, 0.93, 1.9, 3.9 and 9.6 mg/L

Inhibition of cell density relative to the control

Springborn Laboratories, Inc.
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RESULTS: Based on mean measured concentrations, the 96-hour
EC50 value was calculated to be 044 mg/L
(95% confidence limits of 0.13 to 1.5 mg/L).

The 96-hour No-Observed-Effect Concentration (NOEC) was
determined to be 0.11 mg/L.

Springborn Laboratories, Inc.
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1.0 INTRODUCTION

The objective of this study was to determine the effect of NEODOL® 25-12 on the growth
of the freshwater green alga Selenastrum capricornutum. The results are based on mean
measured concentrations and are reported as the 96-hour No-Observed-Effect Concentration
(NOEC) and EC10, EC50 and ECS0 values (i.e., the concentrations of test material that reduce
culture density by 10, 50 and 90%, respectively, as compared with the control). The study was
initiated on 2 March 1994, the day the Study Director signed the protocol, and was completed
on the day the Study Director signed the final report. The experimental phase of the 96-hour
definitive test was conducted from 2 to 6 May 1994 at the Environmental Sciences Division of
Springborn Laboratories, Inc. (SLI), in Wareham, Massachusetts. All original raw data and the
final report produced during this study are stored at Shell Development Company.

2.0 MATERIALS AND METHODS

2.1 Protocol

Procedures used in this acute toxicity study followed those described in the Springborn
Laboratories protocol entitled "Alcohol Ethoxylate Surfactants: Protocol for Conducting a 96-Hour
Toxicity Test with the Freshwater Green Alga, Selenastrum capricornutum, Following TSCA
Guideline § 797.1050,"Springborn Laboratories Protocol #072993/TSCA/SHELL/SEL and Protocol
Amendment #1 dated 17 March 1994 (Appendix I). The methods described in this protocol meet
or exceed the standard procedures described in the U.S. EPA Toxic Substance Control Act
(TSCA) Test Guidelines § 797.1050 (U.S. EPA, 1985) as amended in the Federal Register on 20
May 1987 (U.S. EPA, 1987) and meet the primary technical objectives of The Shell Research
Limited/Sittingbourne Research Center guidelines (SBT SOP No. 169, Edition No. 8).

2.2 Test Material
The test material, NEODOL® 25-12, was received from Shell Development Company,
Houston, Texas on 17 February 1994. Upon receipt at Springborn, the test material was stored

at room temperature (approximately 20 °C) in a dark, ventilated cabinet. Test concentrations are

Springborn Laboratories, Inc.
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reported as milligrams of test material per liter of solution (mg/L). The following information
describes the test material:

Empirical Formula: not available

Chemical Name: not available

Physical Appearance: clear, viscous liquid

Lot No.: 20944-122 (TANK TM 991)
CAS Registry No.: 68131-39-5

Purity: 100% (Appendix II)
Molecular Weight: 719 g/mole (average)
Water Solubility: complete, may form gel
Vapor Pressure: < 0.1 mm Hg

2.3 Test Organism

The alga used in this toxicity test was the freshwater green alga Selenastrum
capricornutum, strain 1648, Class Chlorophyceae. The alga was originally obtained from the
Carolina Biological Supply Company, Burlington, North Carolina, and was maintained in stock

culture at Springborn.

The culture medium used was Algal Assay Procedure (AAP) medium prepared with sterile,
deionized water. The components used to formulate AAP medium are presented in Table 1.
Representative samples of the dilution water source used in the preparation of the culture
medium were analyzed monthly for the presence of pesticides, PCBs and toxic metals (Appendix
ll). None of these compounds have been detected at concentrations that are considered toxic
in any of the water samples analyzed in agreement with U.S. EPA guidelines. In addition, a
representative sample of AAP medium also was analyzed monthly for total organic carbon (TOC)
concentration. The TOC concentration of AAP medium for the month of May 1994 was 1.3 mg/L
(Springborn TOC and TSS Master Log, 1994).

The pH of the culture medium was adjusted to 7.5 + 0.1 with either 0.10 N hydrochloric

acid or 0.10 N sodium hydroxide. Stock cultures were grown in 125-mL glass flasks containing

Springborn Laboratories, Inc.
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50 mL of medium. The flasks were covered with stainless steel caps which permitted gas

exchange.

The stock cultures were maintained within the following conditions: a shaking rate of
100 + 10 rpm, a temperature of 24 + 2 °C and continuous illumination at the surface of the
medium at an approximate light intensity of 3200 to 5400 lux (300 to 500 footcandles) for a
minimum of three days prior to test initiation (SLI Algae Conditions Daily Log, 1994).
Temperature was controlled using an environmental chamber. Lighting was supplied by Duro-
Test, Inc. Vita-Lite® fluorescent lights. Culture flasks were agitated continuously on a Lab-Line

orbital shaker.

Stock cultures were transferred to fresh medium approximately twice weekly. The
inoculum used to initiate the toxicity test with NEODOL® 25-12 was taken from a stock culture
that had been transferred to fresh medium three days before testing.

2.4 Reference Test

A copper nitrate reference test was conducted with the test organism culture from 11 to
15 April 1994. The resulting 96-hour EC50, based on measured test concentrations as copper,
was calculated to be 0.057 mg/L (95% confidence interval of 0.045 to 0.069 mg/L). Based on the
results of the reference test and the successful culture of Selenastrum capricornutum, it was

established that this culture was suitable for testing.

2.5 Test Dilution Water

The AAP medium used to prepare the exposure solutions was formulated in the same
manner as the culture medium. Several liters of AAP medium were prepared using deionized
water, autoclaved and equilibrated to test temperature. The pH of this medium was 7.5 and

required no pH adjustment prior to use.

Springborn Laboratories, Inc.
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2.6 Test Concentrations
Based on the results of a preliminary test conducted from 10 to 14 March 1994, nominal
NEODOL® 25-12 concentrations of 0.16, 0.31, 0.63, 1.3, 2.5, 5.0 and 10 mg/L were selected for

the definitive exposure.

2.7 Preparation of Test Solution

Prior to preparation of the stock solution, the test material was heated to a temperature
within the range of 50 to 60 °C and stirred with a glass rod to ensure homogeneity. Forty grams
(40 g) of test material was then removed using a glass pipet and diluted in 2.0 L of distilled,
deionized water resulting in a 20 g/L primary stock solution. A secondary stock solution with a
nominal NEODOL® 25-12 concentration of 1000 mg/L was then prepared by diluting 50 mL of the
20 g/L primary stock solution with AAP medium to a volume of 1000 mL. Test solutions with
nominal concentrations of NEODOL® 25-12 equal to 0.16, 0.31, 0.63, 1.3, 2.5, 5.0 and 10 mg/L
were prepared by diluting the appropriate volume of the 1000 mg/L secondary stock solution with
AAP medium to a total volume of 1000 mL. Additional untreated AAP medium was prepared and
used to culture the control population. All of the test solutions were observed to be clear and

colorless with no sign of undissolved test material (e.g., precipitate).

Three replicate sterile 250-mL Erlenmeyer flasks were established for each treatment level
and the control. Flasks were pre-conditioned prior to use by rinsing with the appropriate test
solution. One hundred mL of the appropriate test solution was then placed in each replicate
flask. The control flasks, which contained AAP medium but no NEQODOL® 25-1 2, were maintained
under the same conditions as the treatment level flasks. All test vessels were fitted with stainless

steel caps which permitted gas exchange.

2.8 Test Initiation

Approximately fifteen minutes after the test solutions were prepared and added to the test
flasks, a 0.87 mL inoculum of Selenastrum capricornutum cells at an approximate density of 115
x 10* cells/mL was aseptically introduced into each flask. This inoculum provided the required

initial (day 0) cell density of approximately 1.0 x 10* cells/mL.

Springborn Laboratories, Inc.
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2.9 Test Monitoring

2.9.1 Algal Growth. At each 24-hour interval, cell counts were conducted on each
replicate vessel (A, B and C) of the treatment level solutions and the control using a
hemacytometer (Neubauer Improved) and an Olympus compound microscope. A single sample
was removed from each flask for counting. For each sample, one or more hemacytometer fields,
each 0.10 x 0.10 cm in surface area and 0.010 cm deep and containing 0.00010 mL of culture,
were examined until at least 400 algal cells or four fields were counted. Observations of the

health of the cells were made and recorded at each 24-hour interval.

2.9.2 Test Conditions. The test was conducted in an environmental chamber designed
to maintain the following conditions: a temperature of 24 + 2 °C, continuous lighting with a light
intensity within the range of 3200 to 4300 lux (300 to 400 footcandles) and a shaking rate of
100 + 10 rpm.

Temperature was measured continuously with a Taylor Thermometer Company, Inc.
minimum/maximum thermometer located in a flask of water adjacent to the test flasks in the
environmental chamber. The shaking rate of the orbital shakers was recorded daily. The light
intensity of the test area was measured with a General Electric Type 214 light meter at 0 hour
and each 24-hour interval of the exposure period. Light intensity was measured in footcandles
and converted to lux based on the equivalency of 1 footcandle = 10.76 lux. Test flasks were
randomly placed on the shaking table at test initiation based on computer-generated random
numbers. Following each observation interval, the test vessels were returned to the initial

positions established at test initiation.

Water quality parameters (pH and conductivity) were measured on day 0 and at the
termination of the 96-hour exposure period. Measurements on day 0 were conducted on the test
solution remaining in the 1000-mL volumetric flasks after the individual test flasks had been filled.

At test termination, water quality measurements were performed in each replicate test vessel of

all treatment levels and the control. Test solution pH was measured with a LaMotte Model HA

Springborn Laboratories, Inc.
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pH meter, and conductivity was measured with a Yellow Springs Instrument (YSI) Model #33

salinity-conductivity-temperature meter.

2.9.3 Recovery for Algistatic/Algicidal. If no test concentration completely inhibited algal
growth by the termination of the definitive study, then a composite sample (replicates A, B and
C) was removed from the highest test concentration(s) which most severely inhibited algal
growth. This sample was then diluted with fresh AAP medium to prepare a subculture in medium
fortified with NEODOL® 25-12 to a nominal concentration equal to the highest test concentration
in which no growth inhibition was observed. The performance of this subculture was used to
determine if the effects of the test material on the algae were algistatic (in which case cells would
resume growth in the subculture), or algicidal (in which no growth would occur in the subculture).
The subculture was incubated under conditions consistent with those maintained during the 96-
hour exposure for up to 9 days. During this period, the subculture was microscopically examined
every other day to determine whether or not growth had resumed. The subculture was
discontinued at the first interval at which a substantial increase in cell density growth (i.e., 10X)

was observed.

2.9.4 Chemical Analysis. At test initiation (O hour) and test termination (96 hours), a
single sample from each test solution and the control was analyzed for NEODOL® 25-12
concentration. Sample containers were. borosilicate glass bottles (approximately 700 mL) with
Teflon® lined screw caps. Samples (approximately 500 mL) collected at O hour were removed
from the excess test solution remaining in the 1000-mL volumetric flasks after the test vessels
were filled. Additionally, a sample of the primary stock solution used to formulate the test
solutions was collected for analysis at test initiation. Samples (approximately 300 mL) collected
at 96 hours were removed from the composited test solution (replicates A, B and C) for each
treatment level and the control after cell counts and water quality measurements were taken. At
test termination, the test solutions were centrifuged at 1200 rpm for 15 minutes to remove algal
cells from the test solutions prior to analysis. Following centrifuging, approximately 250 mL of
the supernatant of each composited solution was poured into the sample containers. On the day

of collection, all samples were preserved with 1% formalin and delivered to Battelle Ocean

Springborn Laboratories, Inc.
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Sciences, Duxbury, Massachusetts for analysis. Samples were analyzed for NEODOL® 25-12in
accordance with methods described in Battelle Ocean Sciences Study #SD-930123 (Appendix
IV). All of the glassware used in testing and sample collection was thoroughly washed with
sequential rinses of a 10% solution of nitric acid, acetone, distilled-deionized water, isopropanol

and distilled-deionized water.

2.10 Determination of EC50 and NOEC Values
The cell density of each culture at each 24-hour interval was calculated by dividing the
number of cells counted by the total number of fields examined. A mean and standard deviation

was calculated for the cell density of each treatment level and the control.

The highest test concentration that caused no statistical adverse effect on cell density,
the No-Observed-Effect Concentration (NOEC), was determined using Williams® Test (Williams,
1971, 1972). The data were first checked for normality using the Shapiro-Wilks’ Test (Weber et
al, 1989) and for homogeneity of variance using Bartlett’s Test (Horning and Weber, 1985). All
statistical determinations were made at the 95% level of certainty, except in the case of Bartlett's

and Shapiro-Wilks' Tests, where a level of 99% certainty was applied.

EC10, EC50 and ECS0 values (the concentration of test material which reduced cell
densities by 10, 50 and 90%, respectively) were calculated based on cell density after 24, 48,72,
and 96 hours of exposure. The EC10, EC50 and EC90 values and their 95% confidence limits
were determined by linear regression of response (percent reduction of cell density as compared
with the control) vs. initial measured exposure concentration over the range of test concentrations
(mean measured) where a clear exposure-response relationship was observed. Four linear
regressions were estimated based on (a) untransformed data, (b) untransformed response vs.
logarithm-transformed concentration, (c) probit-transformed response vs. untransformed
concentration, and (d) probit-transformed response vs. logarithm-transformed concentration. The
regression that best fit the data was selected based on the highest coefficient of determination
(3). This regression equation was then applied to estimate the EC values and their 95%
confidence limits, using the method of inverse prediction (Sokal and Rohlf, 1981).

Springborn Laboratories, Inc.
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3.0 RESULTS

3.1 Preliminary Testing

A preliminary range-finding test was conducted at Springborn from 10 to 14 March 1994
exposing S. capricornutum to nominal NEODOL® 25-12 concentrations of 0.010, 0.10, 1.0, 10,
100, 1000 mg/L, and a control solution. Duplicate exposure vessels were established for each
concentration and the control. Following 96 hours of exposure, cell densities in the treatment
levels (0.010 to 1000 mg/L) averaged 120, 119, 89, 1.0, <1 and <1 X 10* cells/mL, respectively.
The control solution averaged 126 x 10°cells/mL. Based on these results, nominal
NEODOL® 25-12 concentrations of 0.16, 0.31, 0.63, 1.3, 2.5, 5.0 and 10 mg/L were selected for
the definitive study.

3.2 Definitive Testing

3.2.1 Evaluation of Test Conditions - Conductivity, pH, temperature and light intensity
measurements recorded during the test are presented in Table 2. Conductivity of the exposure
solutions ranged from 60 to 100 umhos/cm throughout the exposure period. The pH of the
exposure solutions ranged from 7.3 to 7.5 at test initiation, compared to 7.3 to 10.0 at test
termination. This pH change is common in static algal cultures due to photosynthesis by the
algae. The pH increase was primarily observed in the control solutions and treatment levels
which did not adversely affect the growth of the test organisms. Continuous temperature
monitoring established that the temperature ranged from 24 to 25 °C throughout the study
period. The shaking rate was maintained throughout the exposure at a constant rate of 100 rpm.
Light intensity of the test area ranged from 3200 to 4300 lux (300 to 400 footcandles).

3.2.2 Analytical Results - The results of the analysis of the primary stock solution and
the test solutions for NEODOL® 25-12 concentrations are summarized in Table 3. Analysis of the
primary stock solution (20,000 mg/L) used to formulate the test solutions resulted in a measured
concentration of 19,950 mg/L (99.8% of nominal). Analysis of the exposure solution at test
initiation resulted in measured NEODOL® 25-12 concentrations which were consistent with the
nominal fortified levels. Measured concentrations established at test initiation averaged 94% of
nominal. Analysis of the two highest treatment levels (5.0 and 10 mg/L) at test termination (96-

Springborn Laboratories, Inc.
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hours) established measured concentrations which corroborated the initial measurements and
averaged 71 - 93% of nominal. During the same period (i.e., 96-hour) analysis of the lower five
treatment levels resulted in measured concentrations which averaged 47% of the nominal fortified
levels or appropriately 50% of the measurement determined at test initiation. Mean measured
concentrations ranged between 66 and 96% of nominal and defined the test concentrations as
0.11, 0.23, 0.42, 0.93, 1.9, 3.9 and 9.6 mg/L. Analytical results are presented in Battelle Ocean
Sciences Study #SD-930123 (Appendix V).

3.2.3 Biological Results - Cell densities determined at each observation interval are
presented in Table 4. At test termination, cell fragments and bloated cells were observed in the
four highest treatment levels (0.93, 1.9, 3.9 and 9.6 mg/L). Cells exposed to the remaining
treatment levels (0.11, 0.23 and 0.42 mg/L) and the control were observed to be normal
throughout the exposure. At test termination, cell densities followed the established
concentration gradient, decreasing with increasing test concentration. The average cell density
in the exposure solutions containing 0.23, 0.42 and 0.93 mg/L NEODOL® 25-12 was 96, 52 and
6 x 10* cells/mL, respectively. Cell densities of <1 x 10* cells/mL were observed in the three
highest treatment levels (i.e., 1.9, 3.9 and 9.6 mg/L) at 96 hours. Statistical analysis established
that the cell densities at treatment levels =0.23 mg/L NEODOL® 25-12 were significantly different
from the density in the control (107 x 10* cells/mL) at test termination. Cell density at the
0.11 mg/L treatment level was 106 x 10* cells/mL and was comparable to the control. Based on
these results, the 96-hour No-Observed-Effect Concentration (NOEC) for cell density was

determined to be 0.11 mg/L.

Since algal growth was severely inhibited at the three highest test concentrations, 2.5, 5.0
and 10 mg/L, a sample was removed from each treatment level to determine the
algicidal/algistatic effects of the test material. The appropriate volume of each of the three test
solutions (composite of replicates A, B and C) was diluted with fresh AAP medium to a volume
of 100 mL. The resultant concentration of these 100-mL solutions was 0.16 mg/L which was
equivalent to the highest nominal concentration at which no growth inhibition was observed

during the 96-hour definitive exposure. The estimated cell density of the 100-mL solutions

Springborn Laboratories, Inc.
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prepared from the 2.5, 5.0 and 10 mg/L test solutions was 0.048, 0.0050 and 0.0080 x 10*
cells/mL, respectively. For the solutions prepared from the 2.5 and 5.0 mg/L test solutions,
growth was observed after six days. The cell density observed in these two solutions was 6.0
and 1.5 x 10* cells/mL, respectively. Growth in the solution prepared from the 10 mg/L test
solution was observed on day 7 at a cell density of 0.50 x 10* cells/mL. The observed growth
of S. capricornutum after transfer to fresh medium prepared at a concentration of the test material
equal to the established NOEC, indicates that NEODOL® 25-12 had an algistatic, rather than an
algicidal, effect at the three highest concentrations tested (1.9, 3.9 and 9.6 mg/L, mean

measured).

Table 5 presents the EC10, EC50 and EC90 values and their corresponding 95%
confidence limits. The 96-hour EC50 value for NEODOL® 25-12, based on cell density, was
calculated to be 0.44 mg/L (95% confidence limits of 0.13 and 1.5 mg/L).

Springborn Laboratories, Inc.




Report No. 94-7-5368 Page 18 of 67

PROTOCOL DEVIATIONS

1. The protocol states in section 2.4.3 that the pH is to be measured in each replicate vessel
and the conductivity measured on composites of the three replicate solutions for each
treatment level and control. Inadvertently, the conductivity was measured for each

replicate solution.

2. The protocol states in section 2.4.9 that during the algicidal/algistatic exposure of the
study, the cell density is to be observed on an every-other-day basis. During this study's
algicidal/algistatic exposure for the 10 mg/L treatment level, observations were made on
an every other day basis until day 6. Observations were also made on day 7. Since
sufficient growth was observed on day 7 this phase of the study was terminated.

It is our opinion that these deviations did not impact the results of this study.

SPRINGBORN LABORATORIES, INC.

Oﬂwwﬁ z%/@;y Y g

es R. Hoberg Date
dy Director
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QUALITY ASSURANCE UNIT STATEMENT

The raw data and report for "NEODOL® 25-12 - Toxicity to the Freshwater Green Alga,
Selenastrum capricornutum" were inspected by the Quality Assurance Unit (QAU) at Springborn
Laboratories Inc., Environmental Sciences Division to determine adherence with the study
protocol and laboratory standard operating procedures. In addition, inspection of certain phases
of the in-life portion of the study was performed. Dates of study inspections, dates reported to

the Study Director and to Management are listed below.

Based on these inspections, it was determined that this report accurately reflects the raw

data collected during this study.

Inspection Date Reported to Study Director Reported to Management
5/6/94 5/6/94 5/6/94
6/16/94 6/16/94 6/17/94
9/28/94 9/29/94 10/7/94
10/12/94 10/12/94 10/12/94

SPRINGBORN LABORATORIES, INC.

/ n//(//m,« /)1/4'7/ 7/7ﬂ// /0//-:)/{"7
Chnsﬁne Kuntz/Nas’ / Date

Regulatory Affdirs
Technical Coordinator

Springborn Laboratories, Inc.
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Table 1. Composition of algal growth medium (AAP medium) used in this
study.

Compound Concentration
NaNO, 25.5 mg/L
MgCl, - 6H,0 12.16 mg/L
CaCl,-2H,0 4.41 mg/L
MgSO, - 7H,0 14.7 mg/L
K,HPO, - 3H,0 1.368 mg/L
NaHCO, 15.0 mg/L
H,BO, 185.5 ug/L
Na,Se0,* 1.88 ug/L
MnCl, - 4H,0 415.4 pg/L
ZnCl, 3.270 ug/L
CoCl, - 6H,0 1.43 ug/L
CuCl,-2H,0 0.012 ug/L
Na,MoO, - 2H,0 7.26 ug/l
FeCl, - 6H,0 159.8 ug/L
Na,EDTA - 2H,0 300.0 ug/L

pH was adjusted to 7.5 + 0.1 with 0.1 N NaOH or 0.1 N HCI

2 Additional nutrient required, personal communication. Dr. RR.L. Guillard, June 1991.

Source: Miller, W.E., J.C. Greene and T. Shiroyama. 1978. The Selenastrum capricornutum Printz algal
assay bottle test. EPA 600/9-78-018. U.S. Environmental Protection Agency, Washington, D.C.
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Table 2. Conductivity, pH, temperature and light intensity measured
during the 96-hour exposure of Selenastrum capricornutum to
NEODOL® 25-12.

Nominal pH Conductivity

Concentration (umhas/cm)
(mg/L) 0-Hour® 96-Hour 0-Hour® 96-Hour
A B Cc A B C

Control 7.5 9.4 99 100 90 90 100 100
0.16 7.5 9.7 99 99 80 80 90 90
0.31 7.4 85 100 97 80 80 90 &80
0.63 7.4 84 89 84 80 80 80 80
1.3 7.4 79 79 78 80 80 80 80
2.5 7.3 77 77 75 70 80 80 80
5.0 7.3 75 74 74 70 80 80 90
10 7.3 74 74 73 60 90 90 90

Minimum/Maximum Temperature (°C)

0 - 24-hour 24 - 48-hour 48 - 72-hour 72 - 96-hour

24/25 24/25 24/25 24/25

Light Intensity

0-hour 24-hour 48-hour 72-hour 96-hour
footcandles:  300-400 300-400 300-400 300-400 300-400
jux: 3200-4300 3200-4300 3200-4300 3200-4300 3200-4300

a 0.hour water quality measurements were performed in the test solutions prior to division in the replicate
flasks.
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Table 3. Concentrations of NEODOL® 25-12 measured in the exposure
solutions during the 96-hour toxicity test with Selenastrum
capricornutum.

Nominal Measured Concentration (mg/L)

Concentration %
(mg/L) 0-Hour 96-Hour Mean Nominal
Control ND? ND NA® NA

0.16 0.14 0.072 0.11 66
0.31 0.31 0.15 0.23 74
0.63 0.59 0.24 0.42 66
1.3 13 0.61 0.93 72
25 2.3 1.4 1.9 75
5.0 4.3 3.5 3.9 78
10 9.8 9.3 9.6 96

Stock Solution®
(20,000) 19,950

a2  ND = Not detectable

b NA = Not applicable
¢ Nominal concentration of stock solution is presented in parentheses.

Springborn Laboratories, Inc.
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Table 4. Cell density (x 10* cells/mL) of Selenastrum capricornutum after
24, 48, 72 and 96 hours of exposure to NEODOL® 25-12.
Mean Cell Density (x 10% cells/mL)
Measured
Concentration Observation interval (Hours) 96-Hour
(mg/L) 24 48 72 96 % Inhibition
Control A 2 7 26 102
B 3 4 34 111
C 2 6 39 108
Mean(SD)? 2(<1) 6(1) 33(7) 107(5) NAS
0.11 A 2 11 38 111
B 2 5 35 105
C 3 8 39 102
Mean(SD)* 2(<1) 8(3) 37(2) 106(4) 1.0
0.23 A 2 5 32 89
B 2 8 39 100
C 2 9 34 99
Mean(SD)? 2(<1) 7(2) 35(4) 96(6)¢ 10
0.42 A 2 5 12 51
B 1 7 17 51
C 1 7 16 55
Mean(SD)? 1(<1) 6(1) 15(3) 52(3)¢ 51
0.93 A 1 3 3 4
B 1 4 5 7
C 2 4 3 6
Mean(SD)? 1(<1) 3(<1) 4(1)b° 6(1)b%d 95
1.9 A <1 1 1 1
B 1 2 1 1
C 1 1 1 1
Mean(SD)® 1(<1)® 1(< )P 1{<1)*® 1(<1)bed 99
39 A 1 1 1 0
B 1 1 <1 0
() 1 1 <1 1
Mean(SD)? 1(<1)P 1(<1)® <1(<1)"® <1(<1)bed 100
9.6 A 1 1 <1 1
B <1 <1 <1 1
C 1 1 1 <1
Mean(SD)? 1(<1)® 1(<1)° <1(<1)P® 1(<1)Ped 100
a Mean and standard deviation (SD) are calculated from original raw data, not from the rounded values (two

significant figures) presented in this table.

e a o T

Cell fragments were observed.
Bloated cells were observed.

Significantly different when compared to control data, according to William's Test.
NA = Not applicable

Springborn Laboratories, Inc.
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Table 5. EC10, EC50 and EC90 values for NEODOL® 25-12 calculated
from results (cell density) of the 96-hour toxicity test with
Selenastrum capricornutum.

X= Mean measured concentration (mg/L).
Y = Percent Inhibition (in cell density, compared with control)
24-Hour Results EC10 EC50 EC90
EC value (mg/L): 0.10 1.1 12
95% Confidence Limits: 0.0031 - 1.4 - 0.061 - 20 0.81 - 410
Regression Equation: Y = 49 + 39 log (X)
% 0.61
N: 21
Concentration Range®: 0.11 - 9.6 mg/L
48-Hour Resuits EC10 EC50 EC90
EC value (mg/L): 0.56 1.7 55
95% Confidence Limits: 0.098 - 3.0 0.33 - 10 1.0-36
Regression Equation: Y = 30 + 81 log(X)
% 0.80
N: 21
Concentration Range®: 0.11 - 9.6 mg/L
72-Hour Results EC10 EC50 EC90
EC value (mg/L): 0.29 0.70 1.7
95% Confidence Limits: 0.071 - 1.1 0.18 - 2.7 0.45 - 6.8
Regression Equation: Probit (Y) = 5.5 + 3.3 log(X)
F: 0.86
N: 21
Concentration Range®: 0.11 -9.6 mg/L

a  Exposure-response relationship was judged to be linear over this concentration range; values for this
concentration range were included in the linear regression.
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Table 5. Continued. EC10, EC50 and EC90 values for NEODOL® 25-12
calculated from results (cell density) of the 96-hour toxicity test
with Selenastrum capricornutum.

X = Mean measured concentration (mg/L).
Y = Percent Inhibition (in cell density, compared with control)
96-Hour Resulits EC10 ECS0 EC90
EC value (mg/L): 0.17 0.44 1.1
95% Confidence Limits: 0.046 - 0.56 0.13-15 0.34 - 3.9
Regression Equation: Probit (Y) = 6.1 + 3.1 log(X)
r: 0.88
N: 21
Concentration Range®: 0.11 - 9.6 mg/L

2 Exposure-response relationship was judged to be linear over this concentration range; values for this
concentration range were included in the linear regression.

Springborn Laboratories, Inc.
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Sprmgborn Laboratories, Inc.
Envir ] Division
790 Main Street ® Wareham, Massachusetts 02571 e (508) 295-2550 e Telex 4436041 ® Facsimile (508) 295-8107

TEST PROTOCOL

PROTOCOL TITLE: Alcohol Ethoxylate Surfactants: Protocol for Conducting a 96-Hour
Toxicity Test with the Freshwater Green Alga, Selenastrum
capricornutum, Following TSCA Guidetine § 797.1050

TO BE.COMPLETED: BY THE STUDY: SPONSOR:
Study: Sponsor: Shell:Oavelopment Company
Address:.  P:O: Box:138Q"
Houston, Texas: Phone: (71'3)-4393:8040" ‘Ef"'u‘:‘%
Sponsor Study:Na.::  (WRC Tox Me. 1204
Test Substance:: Neodol@'zs;ia:
Purity: (00 ,@r tot#: 6§/ 3/-39-5

Additional: Camments: and/or Madifications:

Ghbmm LTEDTY . 2-24-94

Sponsor Approval. Date

TO BE COMPLETED BY SU PRIOR TO TEST INITIATION:
Testing Facility: Springbom Laboratories, Inc., 780 Main St., Wareham MA 02571

Study Director: James R. Hoberg SU Study No.:. 797 294 G4, Y30
Test Concentrations: *

Soivent Used: * CAS# or LOT#: *

Proposed Schedule: (Start) * (Completion) *

Proposed Oraft Report Date: *

?
/aﬂ”J:é, /p/ééj o :, ' 3/‘)/6‘ ‘IJ
Study Dll‘? " Date

* To be provided by amhendment.
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Alcohol Ethoxylate Surfactants: Protocol for Conducting a 96-Hour Toxicity Test with
the Freshwater Green Alga, Selenastrum capricornutum, Following TSCA
Guideline § 797.1050

1.0 INTRODUCTION

The purpose of this test is to determine the effects of an alcohol ethoxylate surfactant on the
growth of Selenastrum capricornutum under static conditions. The resuits of this study wiil be
reported as the 96-hour EC10, EC50 and EC90 values: i.e.. the concentrations of test substance that
reduce culture density by 10, 50 and 90%, respectively, as compared with the control. The test
procedures performed during the biclogical portions of the study will meet or exceed the standard
procedures described in the U.S. EPA Toxic Substance Control Act (TSCA) Test Guidelines
797.1050 (U.S. EPA 1985) as amended in the Federal Register on 20 May 1887 (U.S. EPA 1987) and
will meet the primary technical objectives of The Shell Research Limited/Sittingbourne Research
Centre guidetines (SBT SOP No. 168, Edition No. 8).

2.0 MATERIALS AND METHODS
2.1 TEST ORGANISM.

2.1.1. Justification for Test System. Characteristics which make this test organism suitable
for acute toxicity testing are their ease of culturing and handling, their sensitivity to a
variety of chemical substances. and the extensive data base for this common
freshwater algal species.

2.1.2. Species. Selenastrum capricornutum will be the alga used in this test. The particular
strain and supplier of the test species will be identified in the final report.

2.1.3. Source. Culture conditions will be similar to the testing conditions (i.e., 24 + 2 °C,
continuous lighting at 3200 - 5400 lux (300 - 500 footcandies) and agitation rate at 100
+ 10 rpms). Cultures will be maintained in an environmental chamber and transfers will
be made regularty into fresh medium to provide two- 10 seven-day-oid cultures for test
inoculations. Cultures used to inoculate the test solutions will be in logarithmic phase
growth. Cultures will be maintained under the above conditions for at least the pericd
ot time from the last transter.

2.1.4. Reference Test. In an effort to monitor the general heaith of the test organism culture,
reference test will be conducted with S. capricornutum using copper nitrate as the
toxicant. Resuits of this test will be evaluated based on measured test cancentrations.
A reference test will be conducted within 30 days of the definitive test (i.e., either 30
days prior to or 30 days following the definitive exposure).

Springborn Laboratories Protocol #: 072993/TSCA/SHELL/SEL Page 2 of 10
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2.2 PHYSICAL SYSTEM.

2.2.1. Test Containers. Test vessels will be 250-mL Erlenmeyer flasks containing 100 mL
of test solution and will be covered with stainless steel caps which permit gas
exchange. Flasks and caps will be autoclaved before use.

2.2 Glassware Preparation. All glassware used in testing will be thoroughly washed with
detergent and rinsed with tap water. This will be followed by sequential rinsing with
a 10% solution of nitric acid, acetone, distilled deionized water, isopropanol and finally
distilled deicnized water. The cleaned glassware will be stored in closed cabinets.

2.2.3. Dilution Water. Stock solutions used in the preparation of aigal growth medium wilt
be prepared by adding appropriate amounts of nutrients to sterile, deionized water.
The stocks solutions will be stored in amber glass bottles in the dark at approximately
4°C to minimize photochemical changes, and will be renewed every six months. The
test medium, Algal Assay Procedure (AAP) medium (Table 1), will be prepared by
adding appropriate volumes of stock solutions to sterile, deionized water. The medium
will be allowed to equilibrate to test temperature before use. Each batch of medium
will be adjusted to pH 7.5 + 0.1 with dilute hydrochtoric acid or sodium hydroxide
before use. Periodic analysis of representative sampies of dilution water source will
be conducted to ensure the absence of potential toxicants, including pesticides, PCBs
and selected toxic metals, at concentrations which may be harmfui to the test
organism. In addition, a sample of AAP medium will be analyzed monthly for total
organic carbon (TOC) content.

2.2.4. Replication and Control of Bias. Three replicate flasks will be established for each
treatment and control. Test flasks will be randomly positioned based on computer-
generated random numbers, on an orbital shaker table in an environmentally-controiled
chamber. Exposure flasks will be labelled by replicate and concentration or control.

2.3 CHEMICAL SYSTEM.

2.3.1. Test Substance. Upon arrival at Springborn Laboratories, Inc., the external packaging
of the test substance will be inspected for damage. The packaging will be removed
and the primary storage container will also be inspected for leakage or damage. The
sample identity will be recorded and the material will be stored in the dark at
approximately 20°C until used, unless specified differently by the test Sponsor.

2.3.2. Toxicant Concentration Selection. A 96-hour preliminary test will generally be
conducted using five widely spaced test concentrations beginning with 1000 mg/L or
the water saturation concentration. If less than 50% reduction in cell density occurs
at 1000 mg/L or the water saturation concentration, a single concentration definitive
test will be conducted at that maximum test concentration. It greater than or equal to
50% reduction in cell density is observed at 1000 mg/L or the water saturation

Springborn Laboratories Protocol #: 072993/TSCA/SHELL/SEL Page 3 of 10
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concentration, then five or more definitive test concentrations will be used. The
definitive test concentrations will be selected in consuftation with the Sponsor. A
control, untreated algal growth medium, will be included in the test. Except for the
control, the nominal concentration of test substance in each treatment will be
approximately 50% of the next higher one. Definitive test concentrations will be
selected to produce a sufficient response to determine an EC50. Additionally, a No-
Observed-Effect Concentration (NOEC) will be defined.

2.3.3. Stock_Solution Preparation. A primary stock solution at a final concentration of 1 -
2% active surfactant will be formulated on the day of test initiation in distilled deionized
water. The surtactant will be heated to 50 - 60°C in a glass container until completely
melted. The material will be stirred to ensure homogeneity and a glass pipet will be -
used to transfer the liquified material for weighing. The test substance will be weighed
on an analytical balance for which a calibration log will be maintained. The stock
solution will be mixed for several minutes. A Chemical Usage Log will also be
maintained in which the amount, the date, the intended use and the user's initiais will
be recorded each time the test substance is used. Secondary stocks, if necessary,
may be prepared in distilied water or AAP medium (if volume displacement of dilution
water during test solution preparation will be greater than 1%).

2.3.4. Test Solution Preparation. Test vessels will be conditioned by rinsing with the
appropriate test solution. Appropriate volumes of the test solutions will then be placed
into the flasks.

2.3.5. Sampling. Samples (approximately 300-mL) will be collected from each test solution
at test initiation and termination for analyses of test substance concentration.
Additionally, the primary stock solution will be analyzed. Samples removed at test
initiation will be collected from the freshly prepared exposure solutions before the
algae is added. Test termination samples will be a composite of the three replicate
solutions of each treatment level and cantrol. The analytical samples collected at test
termination will be centrifuged prior to preservation to remove algal cells. The
supernatant of each centrifuged sample will be transferred to a borosilicate glass
container and covered with a Tefion®-lined cap. All samples will be preserved with 1%
formalin (i.e., 3 mL formalin/300 mL sample in a 700 mL bottle} and shipped within 24
hours to Battelle Ocean Sciences, Duxbury, Massachusetts for analysis. All glassware
used during the sampling process will be prepared as described in Section 222

2.3.6. Analytical Chemistry. Analyses of analytical samples will be conducted by Battelie
Ocean Science, Duxbury, Massachusetts, using a Shell Development Company
analytical method entitled "Analysis of Alcohol Ethoxylate Surfactants Using Solid
Phase Extraction (SPE) and HPLC/ELSD (Evaporative Light Scattering Detection) in
Dilute Aqueous Solutions*.

Springborn Laboratories Protocol #: 072993/TSCA/SHELL/SEL Page 4 of 10
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2.4 EXPERIMENTAL CONDITIONS

2.41. Inoculation. Algae will be transferred aseptically from the stock cultures to each test
vessel within 30 minutes of test solution preparation to provide an initial cuiture density
of approximately 1.0 x 10* cells/mL.

2.4.2. Monitoring. Culture density in each test vessel will be monitored at 24, 48, 72 and 96
hours after the start of the test. Algal density will be determined by cell counts using
a Neubauer Improved hemacytometer and a compound microscope. One sample will
be taken from each test vessel, and one count will be made on each sample. One or
more hemacytometer fields, each 0.1 X 0.1 cm in surface area and 0.01 cm deep,
containing 0.0001 mL of culture, will be counted for each sample until at least 400 celis
or four fields are counted.

At the time of each cuiture density determinaﬁon, visual observations will be made of
any unusual appearances of the algal cells including cell size, shape, color,
occurrence of flocculation, adherence to giass walls, and/or aggregation.

2.4.3. Measurement of Water Quality Variabies. Conductivity and pH in each test
concentration will be measured at the start and finish of the test. At test initiation,
water quality variables will be measured in the test solution remaining in the
preparation vessels subsequent 10 filing the individual test fltasks. At test termination,
pH is measured in each replicate test and control solution. Conductivity will be
measured at test termination in a composite solution of the three replicate solutions
for each test concentration and control.

2.4.4. Photoperiod. The tests will be continuously iluminated at a light intensity of 3200 -
5400 lux (300 - 500 footcandles) using Duro-Test, Inc., Vita Lite® fluorescent bulbs.
Light intensity of the test area will be measured daily.

2.4.5. Temperature. The water temperature of the test solutions will be maintained at 24 +
2 °C by controlling the air temperature within the environmental chamber. Test
solution temperature will be continuously monitored with a minimum/maximum
thermometer in an additional vessel containing water placed adjacent to the test

vessels.

2.4.6. Agitation. The agitation rate of the orbital shaker will be monitored daily and
maintained at 100 = 10 rpms.

2.4.7. Test Duration. The test will be initiated when all test and control solutions have been
inoculated with algae. The test will be terminated following the 96-nour cbservation
interval.

2.4.8. Acceotance Criterion. The control cultures must be in log phase growth throughout

the 96-hour exposure period or the test will be considered unacceptable.

Springborn Laboratories Protocol #: 072993/TSCA/SHELL/SEL Page 5 of 10
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2.4.9, Evaiuation of Algicidal/Algistatic Effects. At test termination the following procedure

is used to differentiate between algistatic and algicidal eftects. A sample of known
volume of the culture is taken from the composite of the three repiicate solutions of
each test concentration which completely inhibited algal growth. If algal growth is not
completely inhibited at any test concentration, the highest test concentration that
inhibited growth is used. Sufficient fresh algal growth medium is added to dilute the
test chemical to a concentration that does not affect growth. This subcuiture is
incubated under test conditions for up to 9 days, during which time. it is examined
microscopically every other day to determine whether growth has resumed. As soon
as growth is observed (i.e., 10X) the subculture test is discontinued.

3.0 DATA EVALUATION

Cell densities will be calculated as means and standard deviations for each group of control
and exposure replicates.

For a single concentration test, cell densities in the single treatment concentration will be
compared with cell densities in the control, using a t-Test. Cell density in the treatment group will
also be expressed in terms of percent reduction or stimulation from the control.

Data from a five concentration test will be subjected to Williams' Test (Williams 1971, 1972)
to determine the No-Observed-Effect Concentration (NOEC). The NOEC is defined as the highest
test concentration which causes no significant reduction in cell density when compared to the
control data. Williams' Test will be preceded by Shapiro-Wilk’s and Bartiett's Tests which test for
normality and homogeneity of the data set. If necessary, replicate values will be transformed using
square root, arcsine square root or log conversion procedures. If either Shapiro-Wilk's or Bartlett's
Tests continue to fail after these conversions, Dunn's Test, a non-parametric procedure, will be used
to establish the NOEC. All comparisons will be made at 95% level of certainty (P < 0.05).

For each observation interval, EC10, ECS0 and ECS0 values (the concentrations of test
substance which reduced culture density by 10, 50 and 90%, respectively) and 95% confidence
limits will be determined by linear regression of response (percent reduction of culture density, as
compared with control) vs. mean measured exposure concentration. Four linear regression curves
will be computed based on (a) untransformed data, (b} untransformed response vs. logarithm-
transformed concentration, (c) probit-transformed response vs. untransformed concentration, and
(d) probit-transformed response vs. logarithm-transformed concentration. The regression line which
provides the best fit of the untransformed or transformed data will be selected based on the highest
coefficient of determination, i.e., r'. This regression equation will then be applied to calculate the
EC10, EC50 and ECS0 values and their 95% confidence limits, using the method of inverse
prediction (Sokal and Rohlf, 1981). A computer program developed and validated at SLI will be
used to assist in these computations. The concentration-response data generated during this test
will be provided to the Study Sponsor in Lotus® format.

Springborn Laboratories Protocol #: 072993/TSCA/SHELL/SEL Page 6 of 10
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4.0 RECORDS TO BE MAINTAINED
Records to be maintained will include, but will not be limited to, correspondence and other

documents relating to the interpretation and evaluation of data as well as all raw data and
documentation generated as a result of the study.

5.0 REPORTING

The raw data generated at Springborn Laboratories, inc., and draft and final report will be
reviewed by the SLI Quality Assurance Unit and Study Director. All measurements (e.g., water
quality) will be reported to various levels of significance depending on the accuracy of the
measuring devices employed during any one process. A single copy of the draft report will initially
be submitted to the study Sponsor for review. Upon acceptance by the Sponsor, three (3) copies
of the final report will be submitted. All reports include, but will not be iimited to, the following
information:
* Springborn Laboratories, inc., report and project numbers.

* Laboratory and site, the dates of testing and personnel involved in the swdy, e.g., Quality
Assurance Unit, Program Coordinator (if applicable), Study Director.

* All information pertaining to the test substance which appears on the sample bottle, e.g., its
source, percent active ingredient, physical properties, Sponsor's test substance 1.D., and
sample number.

* Scientific name of the test organism, strain, source, and culturing information.

> Results (i.e., 96-hour LC50 value and 95% confidence limits) of applicable copper nitrate
reference test.

* A copy of the periodic analysis of the dilution water source for concentrations of toxic metals
and pesticides.

* Range-finding study results.

* Test container volume, test solution volume, and inoculum culture density.

* Description of exposure solution preparation scheme.

- Description of test conditions.

* Criteria for determination of toxic effects and general observations on nonquantifiable effects.

> A table of culture density measurements for each 24-hour intervai.
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* Data on test temperatures, specific conductivity, pH, illumination and agitation.

* The EC10, EC50 and ECS0 values and 95% confidence limits for 24, 48, 72 and 96 hours of
exposure, when possible, and calculation methods used. All calcuiations will be based on
mean measured concentrations.

* Deviations from the protocol not addressed in protocol amendments, together with a
discussion of the impact on the study, signed by the Study Director.

* Good Laboratory Practice (GLP) compliance statement (for the biological portion of the study)
signed by the Study Director.

> Dates of Quality Assurance reviews, signed by the QA Unit.

* Location of raw data and final report.

6.0 PROTOCOL CHANGES

All amendments to the approved protocol will be documented in writing and signed by both
the Study Director and the Sponsor's contact or representative. All deviations will be
documented by the Study Director. Protocol amendments and deviations wili include the
reasons for the change and the impact of the change on results of the study, if any.
Amendments should be authorized by the Sponsor’s contact or the Study Monitor in advance
of initiation of definitive test. If necessary, amendaments initially may be in the form of verbal
authorization, followed by Springborn's written documentation of the amendment. In such a
case, the effective date of the amendment will be the date of verbal authorization.

7.0 SPECIAL PROVISIONS

GOOD LABORATORY PRACTICES (GLP): All test procedures, documentation, records, and
reports related to the biological portion of this sway wiil comply with the U. S. Environmental
Protection Agency's Good Laboratory Practices as promulgated under the Toxic Substance Contro!
Act (FEDERAL REGISTER, Part IV, 17 August, 1989)

TEST MATERIAL DISPOSAL: After 60 days of the issuance of the final report, the test substance
will be returned to the Sponsor's project officer, at Spensor expense, unless different arrangements
are made.

DATA ARCHIVAL: All raw data and the final report will be archived at Shell Development Company
uniess different arrangements are made.

Springborn Laboratories Protocol #: 072993/TSCA/SHELLISEL Page 8 of 10

Springborn Laboratories, Inc.




Report No. 94-7-5368 Page 38 of 67

8.0 REFERENCES

Miller W.E., J.C. Green and T. Shiroyama. 1978. The Sefenastrum capricornutum Printz algal assay
bottle test. EFPA 600/9-78-018. U.S. Environmental Protection Agency, Washington, D.C.

Sokal, R.R., and F.J. Rohlf. 1981. Biometry, 2nd EC. W.H. Freeman and Co., New York. 858 pp.

U.S. Environmental Protection Agency. 1985. Toxic Substances Control Act Test Guidelines. Federai
Register 50(188):39252-39516, September 27, 1985. Amended May 20, 1987, July 1, 1991 and
July 1, 1992.

U.S. Environmental Protection Agency 1989. Toxic Substances Control; Good Laboratory Practice
Standards; Final Rulfe. (40 CFR, Part 792). Federal Register, Part lll, 48(230):53922-53944,
August 17, 1989.

Williams, D.A. 1971. A test for differences between treatment means when survival dose levels are
compared with a zero dose control. Biometrics 27: 103-117.

Willliams, D.A. 1972. A comparison of several dose levels with a zero control. Biometrics 28: 518-531.

Springborn Laboratories Protocol #: 072993/TSCA/SHELL/SEL Page 9 of 10

Springborn Laboratories, Inc.




Report No. 94-7-5368 Page 39 of 67

TABLE !

COMPOSITION OF ALGAL ASSAY
PROCEDURE (AAP) MEDIUM

Final
Compound Concentration
NaNO, 25.5 mg/L
MgCl, . 64,0 12.16 mg/L
CaCl, 2H,0 4.41 mg/t
MgSso, . 7H,0 14.7 mg/L

K,HPO, (K,HPO,+3H,0)

1.044 mg/L (1.368 mg/L)

NaHCO, 15.0 mg/L
H,B0, 185.52 pug/L
MnCl, « 4H,0 415.4 ug/L
ZnCl, 3.270 ug/l
CoCl, « 6H,0 1.43 pgll
CuCl, « 2H,0 0.012 ug/L
Na,MoOQ, . 2H,0 7.26 ugfl
FeCl; « 6H,0 158.8 ug/l
Na,Si0, . 9H,0* 20 mg/L
Na, EDTA . 2H,0 300 ug/l
Na,SeO,’ 1.88 ug/L

* Na,Si0, is included in medium for the diatom Navicula pelliculosa only.
® Additional nutrient required, personal communication, Or. R.R.L. Guillard, June 1991.

SOURCE: Miller W.E., J.C. Greene and T. Shiroyama. 1978. The Selenastrum capricornutum

Printz algal assay bottle test. EPA 600/9-78-018. U.S. Environmental Protection
Agency, Washington, DC.
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Springborn Laboratories, Inc.
Environmental Sciences Olvision

790 Main Street « Warenam, Massachusetts 02571-1075 = (508) 295-2550 » Telex 4436041 ¢ Facsimile (S08) 295-8107

PROTOCOL AMENDMENT

AMENDMENT #: 1

DATE: 17 March 1994

PROTOCOL TITLE: Alcohol Ethoxylate Surfactants: Protocol for Conducting a $6-Hour
Toxicity Test with the Freshwater Green Alga, Selenastrum capricornu-
tum, Following TSCA Guideline 797-1050

SPECIES: Selenastrum capricornutum

STUDY SPONSOR: Shell Development Company

TEST MATERIAL:  Neodol 25-12

SL STUDY NO: 777.0294.6114.430

AMENDMENT(S):
1. The protocol requires that the following information be provided by protocol amend-
ment.

Nominal Definitive Test Concentrations: 0.16, 0.31, 0.63, 1.3, 2.5, 5.0 and 10 mg/L
Solvent Used: Algal Assay Procedure (AAP) medium

CAS# or Lot#: Not Applicable

Proposed Schedule: (Start) 11 April 1994 (Completion) 22 April 1994

Proposed Oraft Report Date: 1 June 1984

N - -

Approva| Signatures: >ﬂ;%a' 2 /744” 3// 7/ 79

,!e‘?nes R. Hoberg 4 Date

SU Study Director

N\ .
A pnsl (TTUB7A 4/4/¢

DianaC.L Wong Date

Sponsor Contact
Protocol #072993/TSCA/SHELL/SEL Page 1 of 1
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Shell Development Company @

A Olyvmon of Shatt O Comoany
Westhollow Resaarch Centar

P.0. Box 1380
Houston, TX 77251-1380

February 24, 1994

Pameia M. Lincoln
Springbom Laboratories, Inc.
790 Main Street

Wareham, MA 02571

Dear Ms. Lincoin:

The missing information, pertaining to test substance NEODOL 25-12, that you requested of
me in your letter dated February 21, is as follows:

Lot Number: TANK T™ 991
% Active Ingredieat: 100%

Net Amount Shipped: Iqt

Molecular Weight: Avg. 719
Expiration Date: February 1995

Analytical characterization acquired in support of test substance NEODOL 25-12 was
performed at Westhollow Research Center (WRC). Methods and procedures used follow all
applicable govemment regulations regarding Good Laboratory Practices as stated in 40 CFR
792, All records and raw data generated by these analyses will be retained in the WRC
Analytical Special Collection of Files.

Analytical methods used to characterize the test substance were Hydroxy! Number (mg
KOH/gm), % Water (%ow1), Cloud Point, Ethylene Oxide Disinbution, Polyethylene Glycol
(%wt) and Carbon Number Distribution.

[f you have any further questions, please feel free to contact me 1t (713) 544-.8310.

Sincerely,

. _ . ,
}‘{»/,Z/?/é /e /‘ x;ff/;z/ I

Harriet Smith

Springborn Laboratories, Inc.
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Well' Water Sample*

Date Collected: 5/18/94 Date Reported: 6/10/94

Pesticide Screen LII:lil

Result As Received

Limit of Quantitation

Alpha BHC < 0.01 g/l 0.01
Beta BHC < 0.01 ug/l 0.01
Gamma BHC - Lindane < 0.01 ugt 0.01
Detta BHC < 0.01 ug/l 0.01
Heptachior < 0.09 ug/l 0.01
Aldrin < 0.01 ug/ 0.01
Heptachlor Epoxide < 0.01 ug 0.01
DDE < 001 g 0.01
DDO < 0.01 g 0.01
oot < 0.01 pgh 0.01
HCB < 001 ug/l 0.01
Mirex < 0.01 ug/ 0.01
Methoxychior < 0.05 ught 0.05
Dieldrin < 0.01 pg/! 0.01
Endrin < 0.01 ugh 0.01
Telodrin < 0.01 ug/ 0.01
Chiordane < 0.3 ug/ 0.3
Toxaphene < 4. ug 4,

PCBs < 1. ugh 1.

Ronnel < 0.01 ugtt 0.01
Ethion < 0.02 gg/t 0.02
Trithion < 0.05 pg!t 0.05
Diazinon < 0.1 pug/ 0.1

Methyl Parathion < 0.02 ug 0.02
Ethyl Parathion < 0.02 ugh 0.02
Malathion < 0.05 ugh 0.05
Endosutfan | < 0.01 pgh 0.01
Endosutfan |l < 0.01 ug/ 0.01
Endosutfan Suffate < 0.03 ug/l 0.03

! Well water supplemerted by Town of Wareham water

* Analyzed by Lancaster Laboratories, Inc.

Springborn Laboratories, Inc.
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well Water Sample*
Date Collected: 5/18/94 Date Reported: 6/10/94
Analysis Result As Received Limit of Quantitation
Arsenic < 0.10 mg/l 0.10
Selenium < 0.20 mg/l 0.20
Boron < 0.040 mg/l 0.040
Thallium < 0.50 mg/l 0.50
Aluminum < 0.20 mgh 0.20
Antimony < 0.20 mg/ 0.20
Barium < 0.10 mgh 0.10
Beryfliurn < 0.010 mg/t 0.010
Cadmium < 0010 mgl - 0.010
Calcium 9.63 mg/t 0.20
Chromium < 0.030 mg/ 0.030
Cobatt < 0.050 mg/ 0.050
Copper < 0.025 mg/ 0.025
Iron < 0.10 mg/l 0.10
Lead < 0.10 mg/ 0.10
Magnesium 2.75 mg/l 0.10
Manganese < 0.010 mg/ 0.010
Molybdenum < 0.050 mg/l 0.050
Nickel < 0.050 mg/ 0.050
Potassium 1.03 mg/l 0.50
Sitver < 0.020 mg/l 0.020
Sodium 17.3 mg/l 0.40
Titanium < 0.015 mgh 0.015
Vanadium < 0.015 mgnt 0.015
Zinc <0.025 mg/l 0.025
Total Organic Carbon*** < 1. mgl 1.
Total Suspended Solids < 5. mg/lL 5.
L Well watsr supplemented by Town of Wareham water
* Analyzed by Lancaster Laboratories, Inc.
*** Represents “non-purgeable TOC"

Springborn Laboratories, Inc.
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COMPLIANCE STATEMENT
for SD-930123

Measurement of Neodol® 25-12 in Dilute Aqueous Samples in Support of
Aquatic Toxicity Testing with Selenastrum capricornutum

The work conducted at Battelle through Battelle Proposal/Agreement No. 882-H-0641 “Analysis of
Non-ionic Surfactants in Water Samples by HPLC and ELSD” was performed in compliance with
United States Environmental Protection Agency (EPA) Toxic Substances Control Act (TSCA),
Good Laboratory Practice Standards (40 CFR, Part 792), August 17, 1989.

vé/lw\m/\/ J )W OB lay

Gregor S. %urell Date
Analytical Chemistry Task Leader
Battelle Ocean Sciences
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QUALITY ASSURANCE STATEMENT
for SD-930123

Measurement of Neodol® 25-12 in Dilute Aqueous Samples in Support of
Aquatic Toxicity Testing with Selenastrum capricornutum

In accordance with Good Laboratory Practice Standards (40 CFR, Part 792) dated August 17, 1989,
this study has been monitored by Battelle Ocean Science’s Quality Assurance Unit. Study audit dates
and dates when the results were reported to the Study Director and management are listed in the
following table.

To the best of my knowledge, the analyses reported here accurately represent the data generated
during this study.

b L Lokl 8- 11-94

Rosanna L. Buhl Date
Quality Assurance Coordinator
Battelle Ocean Sciences
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QUALITY ASSURANCE AUDITS
Conducted for SD-930123

Measurement of Neodol® 25-12 in Dilute Aqueous Samples in Support of
Aquatic Toxicity Testing with Selenastrum capricornutum

Audit Audit Date of Report Date of Report Date of Report
Type Date to Analytical to Study Director to Management
Task Leader

Initiation 2-28-94 NA! NA NA
3-28-94 NA NA NA

Lab Inspection 5-6-94 7-11-94 8-11-94 8-11-94
5-24-94 7-11-94 8-11-94 8-11-94

Data Package 7-29-94 8-2-94 8-11-94 8-11-94

Report Review 7-29-94/8-1-94 8-2-94 8-11-94 8-3-94

' NA: Not applicable. No issues noted and no report prepared.
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Mr. Gregory S. Durell Analytical Chemistry Task Leader; HPLC Analysts
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1.0 INTRODUCTION

The work reported in this document is a component of aquatic toxicological testing that has been
requested and initiated by the Sponsor of this study. The toxicological testing was conducted by
Springborn Laboratories. Battelle Ocean Sciences was responsible for providing chemical analytical
support to the toxicological testing by determining concentrations of the Test Substance in samples
received from Springborn Laboratories. The results of these chemical analyses are presented in this
Final Data Report.

The objective of the work reported in this document was to perform chemical analysis of aqueous
samples and primary stock solutions, for the determination of concentrations of alcohol ethoxylate
surfactants using the analytical method titled Analysis of Alcohol Ethoxylate Surfactants Using Solid
Phase Extraction (SPE) Cartridges and High Performance Liquid Chromatography with Evaporative
Light Scattering Detection (HPLC/ELSD) in Dilute Aqueous Solutions. This analytical procedure was
approved by the Analytical Chemistry Task Leader on February 25, 1994, and by the Sponsor’s
Project Monitor on March 7, 1994.

1.1 Test Substance Identification

The Test Substance analyzed in this study was an alcohol ethoxylate (AE) surfactant (Neodol 25-12%).
The Test Substance was provided by the Sponsor (Shell Development Company). The Sponsor was
also responsible for providing Battelle with the lot number, analysis, purity, stability, storage
requirements, and all other relevant chemical and physical characterization data for the Test
Substance. The Test System and Test Substance identity and characterization information, and other
relevant test information for this study, as provided by the Sponsor, is summarized below.

Test System: Selenastrum capricornutum
Test Substance: Neodol® 25-12

Test Substance CAS#: 68131-39-5

Test Substance Lot#: Tank TM 991 (05/26/92)

1204 (WRC Tox Sample Number)

Test Substance Purity: 100%
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Test Substance Composition:

Test Substance Analysis:

Test Substance Solubility:

Test Substance Stability:

Test Substance
Storage Requirements:

A C,-Cs alcohol ethoxylate with an average of 12 moles of
ethylene oxide per mole of alcohol. Traces of free ethylene
oxide (less than or equal to 6 ppm) may be present in the neat
Test Substance.

The percent purity data is based on process knowledge, and
research and development prior to manufacture of the Test
Substance used. In addition, the compound was characterized
by the Sponsor prior to toxicologicat testing using the
following analytical tests: hydroxyl number, percent water,
cloud point, ethylene oxide distribution, carbon number
distribution, and percent weight polyethylene glycol. The data
from these analyses will be maintained by Shell Development
Company’s Westhollow Research Center (WRC) in the WRC
Analytical Special Collection of Files.

Completely soluble in water. May form gel.
Stable. An expiration date of one year (March 1995) was
assigned to the Test Substance by the Sponsor before

providing the material to Battelle.

Cool, dry place.

2.0 MATERIALS AND METHODS

2.1 Analytical Method Description

The analytical procedure used was developed for the determination of total alcohol ethoxylate

surfactants in aqueous samples. The method involves an extraction step to isolate the surfactant from
a water sample and a high performance liquid chromatography (HPLC) analytical procedure to

quantify the nonionic surfactant concentration. The results are reported as total alcohol ethoxylate
surfactant concentrations. Concentrations of the surfactant were also determined in primary stock
solutions received from the toxicology testing laboratory.

In order to analyze alcohol ethoxylate (AE) surfactants in aqueous matrices at low levels the
surfactant must first be isolated from the water, concentrated, and analyzed using an appropriate
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method of detection to quantitate the amount of surfactant originally present in the aqueous sample.
The method used employs solid phase extraction (SPE) with a C; reverse phase cartridge for isolating
the analyte and concentrating the sample. After elution of the surfactant from the SPE cartridge with
methyl and isopropyl alcohol it is analyzed using an HPLC procedure (octyl HPLC-column separation
and methanol/water mobile phase gradient) that employs an evaporative light scattering detector
(ELSD) for analyte detection and quantification. This method quantifies total AE surfactant without
distinguishing between the various individual AEs or carbon chain distributions.

The primary stock solution surfactant concentration was determined by simply diluting the sample to
the appropriate concentration using methanol and analyzing it by HPLC/ELSD. No extraction step
was needed.

Formaldehyde testing was performed on, at least, one in ten randomly chosen samples to verify that
the toxicological testing laboratory had preserved the samplés prior to shipping them to Battelle. A
commercially available formaldehyde test kit was used for the semi-quantitative determination of the
presence of formaldehyde. The procedure is a colorimetric, wet-chemistry, method that involves the
addition of a color forming reagent to the water sample that has been adjusted to be an alkaline
solution. The intensity of the color that is formed is directly proportional to the formaldehyde
concentration, and approximate formaldehyde concentrations are determined in parts per million

(ppm).

The analytical procedure is described in detail in the document entitled Analysis of Alcohol
Ethoxylate Surfactants Using Solid Phase Extraction (SPE) Cartridges and High Performance Liquid
Chromatography with Evaporative Light Scattering Detection (HPLC/ELSD) in Dilute Aqueous
Solutions, which was developed specifically for these analyses. This Test Substance specific
document was prepared by Battelle and approved by the Sponsor on March 7, 1994. The analytical
procedure document, and associated study-specific analytical information, is included in Battelle’s
data-package for this study. This data-package will be provided to the Sponsor and a copy maintained
by Battelle Ocean Sciences.

2.2 Laboratory Quality Control

The water samples were processed in analytical batches of no more than 20 test samples. Each batch
of test samples included four laboratory quality control (QC) samples: one procedural blank (PB), one
matrix spike (MS), one matrix spike duplicate (MSD), and one blank spike (BS). The procedural
blank (which consists of Milli-Q laboratory water carried through all steps and treated as other
samples) sample was used to ensure that there were no significant levels of laboratory contamination.
The matrix spike (test sample spiked with the target analyte), matrix spike duplicate, and blank spike
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(1% formalin in Milli-Q water spiked with the target analyte) samples were used to demonstrate
laboratory accuracy and precision; these QC samples were also carried through all sample processing
procedures and treated as the rest of the samples.

A portion of a non-fortified (control) test sample was used to prepare the matrix spike samples
because it contained no background analyte levels yet had a sample matrix that was representative of
the test samples. The blank spike was processed to determine if the accuracy/recovery of the analyte
was affected by the sample matrix.

Each sequence of samples analyzed by the HPLC/ELSD instrument was initiated with a six-point
multilevel calibration. Test samples followed the initial calibration in the analysis sequence, and a
calibration check standard was analyzed at least every 12 samples to verify the validity of the

calibration.

Summarized below are the QC data quality objectives that applied for this study.

Data Quality Objectives

QC Analysis Criteria Objective

Blank spike analyte recovery 70%-120%

Matrix spike analyte recovery 70%-120%

Matrix spike/spike duplicate precision <30% RPD

Procedural blank < 1x limit of quantification (LOQ)
Instrument multilevel calibration Correlation coefficient > 0.995
Instrument calibration check 15% RPD in detérmined and actual

standard concentration

2.3 Calculations

Sample Concentration Calculations

An external standard method of calibration and quantification was used. Sample extract
concentrations were determined by applying the multilevel quadratic calibration equation using a
chromatography data system on which the analytical data were acquired during the instrumental
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analysis. A six-point calibration curve which bracketed the expected concentration range of exposure
samples was generated at the initiation of the HPLC analysis. Calibration standard concentrations
were approximately 41, 81, 122, 162, 203, and 263 ug/mL. Original water sample concentrations
were subsequently determined by applying the water extraction volume (WEV) and pre-injection
volume (PIV) information. The PIV of the PB sample, controls, and 160, 310, and 630 parts per
billion (ppb) nominal concentration samples was 500 uL. For the 1,300 and 2,500 ppb nominal
concentration samples, the BS, MS, and MSD samples the PIV was .00 mL, and it was 5.00 mL for
the samples with nominal concentrations of 5,000 and 10,000 ppb. Analyte concentrations of the
original water samples were determined in ppb. Analyte concentration of the primary stock solution
samples were determined in parts per million (ppm).

Determined Water Sample Concentration (ppb) = EC x PIV x (1/WEV) x 1000
Primary Stock Solution Concentration (ppm) = EC x DIL VOL, x (1/DIL VOL)

EC = Extract (HPLC sample) concentration (ug/mL = ppm)

PIV = Pre-injection volume (mL)

WEV = Water extraction volume (mL)

DIL VOL, = Final volume of diluted Primary Stock subsample (mL)

DIL VOL, = Volume of Primary Stock subsample taken for the dilution (mL)

Quality Control Sample Calculations

Two separate calculations were performed on the Quality Control (QC) sample data. Percent
recoveries were determined for the blank spike and matrix spike samples, and the relative percent
difference (%RPD) between the two percent recovery values was determined for the matrix
spike/duplicate sample pair.

% Recovery = WCp X (1/WCy) X 100% =
(Determined concentration / Expected concentration) X 100%

%RPD = [%RECys — %RECysp] X (2/(%RECys + %RECysp)) X 100% =
(Difference between MS and MSD recovery / Average of MS and MSD recovery) X 100%

WC,= Determined water sample concentration (ppb) — calculated as shown above
WC= Spiked water sample concentration (ppb) — prepared concentration
%REC,,s = Percent recovery of the matrix spike sample

%REC,s, = Percent recovery of the matrix spike duplicate sample

Page 13 of 20



Battelle Study Number SD-930123

Limit of Detection and Limit of Quantitation

The limit of detection (LOD) and limit of quantitation (LOQ) was determined for the analyses. The
target analyte had to provide a detector response of a minimum 3:1 signal:noise ratio to be identified
and considered detected in the analyses.

The LOD was calculated by using the peak height equivalent to a signal:noise ratio of 3:1 in samples
as the signal, comparing it to the peak height of the analyte in the low-level calibration standard to
convert the signal to a sample extract concentration (EC), and applying the water extraction volume
(WEV) and the pre-injection volume (PIV), as shown previously. The LOD was determined using
two samples with the lowest nominal concentration and averaging the values obtained in the two
determinations.

The LOQ was determined as the water sample concentration equivalent to a final extract concentration
that is the same as the low calibration standard. The LOQ was determined using the PIVs and WEVs
used for the samples with the lowest nominal concentration.

LOD (ppb) = H,, X (Cos/Hs) X PIV X (1/WEV) X 1000
LOQ (ppb) = C.s X PIV X (1/WEV) x 1000

H,, = Peak height equivalent to 3 X the noise in the sample

H;s = Peak height of analyte in the low-level calibration standard

C.s = Concentration of analyte in the low-level calibration standard (ug/mL = ppm)
PIV = Pre-injection volume (mL)

WEV = Water extraction volume (mL)

3.0 RESULTS
3.1 Analytical Results — Toxicological Test Samples
The resuits of the chemical analyses of the samples received from the toxicological testing laboratory
are presented in Table 1. The analyses of the test samples were performed in one analytical batch

containing both the t=0 hr and t= 96 hr samples. Table 1 also presents the data for the Primary
Stock Solution analyses.

Page 14 of 20




Battelle Study Number SD-930123

Table 1. Neodol® 25-12 Concentrations in Samples Received from the
Toxicological Testing Laboratory

Battelle Test Sample Nominal  Measured
Sample ID Time/Type Conc. Conc.
(ppb) (ppb)
Batch #1
NE61 t=0 0 ND
NE62 t=0 160 140
NE63 t=0 310 311
NE64 t=0 630 593
NE65 t=0 1,300 1257
NE66 t=0 2,500 2328
NEG67 t=0 5,000 4298
NEG8 t=0 10,000 983]
NE70 t=96 0 ND
NE71 t=96 160 71.5
NE72 t=96 310 146
NE73 t=96 630 240
NE74 t=96 1,300 609
NE75 t=96 2,500 1416
NE76 t=96 5,000 3526
NE77 t=96 10,000 9310
Primary Stock Solution (ppm) (ppm)
NEG69 t=0, stock - 20,000 19,950

ND: Not detected; <[.OD.
LOD (limit of detection) = 27 ppb.
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The measured analyte concentrations in the test samples that had been fortified with the Test
Substance ranged from 71.5 ppb (for sample NE71, a sample with a nominal concentration of 160
ppb) to 9,831 ppb (for sample NE68, a sample with a nominal concentration of 10,000 ppb). The
measured concentrations were between 45 percent (sample NE71) and 100 percent (sample NE63) of
the nominal concentration. Some interference with the Neodol® 25-12 signal/peaks was evident in the
HPLC/ELSD chromatogram of samples NE71 and NE72, possibly contributing a small amount to the
measured concentration of these samples. On an average, the concentrations in the t=96 hour
samples were slightly lower that in the t=0 hour samples, suggesting that there may be a slight loss
of the analyte with time. In general, on a relative basis, the measured concentrations deviated more
from the nominal concentrations for samples with lower concentrations than for samples with higher
concentrations.

The concentrations measured the Primary Stock Solution sample was 19,950. This sample had a
nominal/expected concentrations of 20,000 ppm. The measured Primary Stock Solution
concentrations in the sample was within 1 percent of the expected concentration.

3.2 Analytical Results — Quality Control Samples
All quality control objectives were met for this work. The six-point multi-level instrument calibration
used had a correlation coefficient of 0.998467 for the quadratic equation, and the continuing
calibration check analyses ranged from 7.2 to 11.9 relative percent difference between the determined
and actual standard concentration.
The limit of detection (LOD) and limit of quantitation (LOQ) were determined as described in Section

2.3, and were as follows.

Limit of Detection and Limit of Quantitation

Limit of Detection (LOD) 27 ppb

Limit of Quantitation (LOQ) 81 ppb
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Table 2. Laboratory Quality Control Sample Analysis Results

Battelle QC Sample Concentration Recovery
Sample ID Type Expected Determine (%)
(ppb) (ppb)

Batch #1 ,

NH61PB Procedural Blank ND ND ND

NH62BS Blank Spike 2,026 1,887 . 931

NH63MS Matrix Spike 2,026 1,933 954

NH64MSD Matrix Spike Duplicate 2,026 1,956 96.5
MS/MSD %RPD: 1.2

ND: Not detected; <LOD.
LOD (limit of detection) = 27 ppb.
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The concentrations for all samples with anticipated analyte concentrations (i.e., all samples except the
laboratory procedural blanks and toxicological test control samples) had measurable levels of analyte
and determined to be above the LOD. One sample (NE71) had a detectable (i.e., above the LOD)
amount of target analyte which was determined to be slightly below the LOQ — 71.5 ppb detected
versus an LOQ of 81 ppb.

The results of the laboratory quality control (QC) sample analyses are presented in Table 2. The
target analyte was not detected in the procedural blank sample. The analyte recovery in the blank
spike (BS) sample was 93%. The analyte recovery in the two matrix spike (MS/MSD) samples were
95% and 97%, and these data suggest that there were no significant matrix effects on the analytical
procedure. Acceptable precision was observed for the analytical batch. The relative percent
differences in the measured analyte recoveries for the MS/MSD duplicate analysis was 1%.

The QC data indicate that the laboratory analysis was in control for this work. The quality control
data met the data quality objectives, and there were no identified circumstances or occurrences during
the conduct of this work that may have affected the quality or integrity of the data.

4.0 ARCHIVING OF DATA

Study records that will be maintained by Battelle include, but are not limited to:

. Verified copies of all raw data and documentation records

. Verified copy of the signed and approved Analytical Chemistry Method, and
associated amendments and deviations

. All correspondence, memos, or notes pertaining to the study

J Copy of the signed Final Data Report

. Test Substance records, including receipt and inventory, and physical and chemical

characterization data, as supplied by the Sponsor

All project files, including verified copies of the raw data and the Final Data Report, will be archived
by Battelle after the submission of this Final Data Report. The Battelle Quality Assurance Unit
manages the limited-access data archival. Additionally, a small amount of Test Substance will be
archived by Battelle.
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APPENDIX A

Deviations to Analytical Method
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BATTELLE OCEAN SCIENCES
Miscellaneous Documentation Form Page__ 1 of 1

Project Title: Gap-Filling Project

Study Number: SD-930123 Battelle Project Number: N8328-0002
This is a Deviation to Analytical Method: Yes _ X No
Entered by: Gregory S. Durell Date: August 10, 1994

Subject: Miscellaneous Deviations to Analytical Method

. The temperature recorded for Refrigerator #2, where standards and samples were stored,
ranged from 1 to 10°C for March through June. Standards were stored in this
refrigerator since March, and water samples and/or extracts were stored in this
refrigerator in May and June. Unextracted water samples were to be stored at
approximately 4°C, as indicated in the Analytical Procedure Document. Although this
temperature range is larger than what may be considered covered by “approximately
4°C", it is not expected to have impacted the integrity of the samples or results, because
of the stability of the test substance.

. The temperature for Refrigerator #2 was recorded twice, not three times as it should be,
during the week of May 29, 1994.

b oI [QY

Approved:
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The data and report presented for “NEODOL® 25-12 - Acute Toxicity to Daphnids
(Daphnia magna) Under Static Renewal Conditions" were produced and compiled in
accordance with all pertinent TSCA Good Laboratory Practice Regulations (40 CFR, Part 792)
with the following exception: routine water contaminant screening analyses for pesticides, PCBs
and metals were conducted using standard U.S. EPA procedures by Lancaster Laboratories,
Lancaster, Pennsylvania. These data were not collected in accordance with Good Laboratory
Practice procedures (i.e., no distinct protocol, Study Director, etc.). Stability, characterization,
and verification of the test material identity and maintenance of records on the test material are
the responsibility of the Study Sponsor. At the terminétion of the testing program, all remaining
test material will be sent to the Study Sponsor. Archival of a sample of the test material is the

responsibility of the Study Sponsor.
SPRINGBORN LABORATORIES

o f¢ (n. 7 %Y

Maura K. Collins Date
Study Director
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SUMMARY

NEODOL® 25-12 - Acute Toxicity to Daphnids

(Daphnia magna) Under Static Renewal Conditions

SPONSOR:

PROTOCOL TITLE:

REPORT NUMBER:
STUDY NUMBER:

TEST MATERIAL:

TEST DATES:

TEST ORGANISM:

DILUTION WATER:

TEST CONDITIONS:

NOMINAL TEST

CONCENTRATIONS:

MEAN MEASURED

CONCENTRATIONS:

Shell Development Company

"Alcohol Ethoxylate Surfactants: Protocol for Conducting an Acute
Toxicity Test, Under Static Renewal Conditions, with Daphnia
magna, Following TSCA Test Guidelines § 797.1300," Springborn
Protocol #021494/TSCA/SHELL/DM-SR.

94-7-5369

777.0294.6113.110

NEODOL® 25-12, CAS #68131-39-5, Lot #20944-122, (TANK TM
991), a clear viscous liquid reported by the Study Sponsor to
contain 100% active ingredient, received on 17 February 1994.

4 to 6 May 1994

Daphnia magna, = 24 hrs in age, source - Springborn
culture

Fortified well water

pH: 8.3

Specific conductivity: 500 umhos/cm
Total hardness as CaCO;: 170 mg/L
Total alkalinity as CaCO,: 110 mg/L

48-hour duration, 20 °C, illumination at 70 footcandles (753 lux),
photoperiod of 16 hours light and 8 hours dark

0.52, 0.86, 1.4, 2.4 and 4.0 mg/L

0.27, 0.51, 1.1, 1.6 and 3.3 mg/L

Springborn Laboratories, Inc.
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EFFECT CRITERION:

RESULTS:

Immobilization as defined by lack of movement by the test
organisms except for minor activity of the appendages.

Based on mean measured concentrations, the 48-hour EC50 value
was estimated by nonlinear interpolation to be 1.4 mg/L (95%
confidence interval calculated by binomial probability of 1.1 to
1.6 mg/L). The 48-hour No-Observed-Effect Concentration (NOEC)
was determined to be 0.51 mg/L.

Springborn Laboratories, Inc.
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1.0 INTRODUCTION

The purpose of this study was to estimate the acute toxicity (EC50) of NEODOL® 25-12
to daphnids (Daphnia magna) under static renewal conditions. The ECS0 is defined as the
concentration of test material in dilution water which causes immobilization of 50% in the
exposed test population after a fixed period of time. This value is often used as a relative
indicator of potential acute hazards resuiting from release of the test material into aquatic
environments. The study was initiated on 2 March 1994, the day the Study Director signed the
protocol, and was completed on the day the Study Director signed the final report. The
experimental phase of the 48-hour definitive test was conducted from 4 to 6 May 1994 at the
Environmental Sciences Division of Springborn Laboratories, Inc. (SLI), in Wareham, Massa-
chusetts. All original raw data and the final report produced during this study are stored at Shell

Development Company.

2.0 MATERIALS AND METHODS

2.1 Protocol

Procedures used in this acute toxicity study followed those described in the Springborn
protocol entitled "Alcohol Ethoxylate Surfactants: Protocol for Conducting an Acute Toxicity Test,
Under Static Renewal Conditions, with Daphnia magna, Following TSCA Test Guidelines
§ 797.1300," Springborn Protocol #021494/TSCA/SHELL/DM-SR (Appendix I). The methods
described in this protocol meet or exceed the standard procedures described in the U.S. EPA
Toxic Substances Control Act (TSCA) Test Guidelines § 797.1300 (U.S. EPA, 1892) and meet tne
primary technical objectives of the Shell Research Limited/Sittingbourne Research Center
guidelines (SBT SOP No. 167, Editien No. 9).

2.2 Test Material

The test material, NEODOL® 25-12, was received from Shell Development Company,
Houston, Texas on 17 February 1994. Upon receipt at Springborn, the test material was stored
at room temperature (approximately 20 °C) in a dark ventilated cabinet. The following information

describes the test material:

Springborn Laberatories, Inc.
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Empirical Formula: not available

Chemical Name: not available

Physical Appearance: clear viscous liquid

Lot No.: 20944-122 (TANK TM 991)
CAS Registry No.: 68131-39-5

Purity: 100% (Appendix il)
Molecular Weight: ave: 719

Water Solubility: complete, may form gel
Vapor Pressure: < 0.1 mm Hg

2.3 Test Organisms

The Daphnia magna used in this toxicity test were obtained from laboratory cultures
maintained at Springborn. The culture water was prepared by fortifying well water based on the
formula for hard water (ASTM, 1980) and filtering it through an Amberlite XAD-7 resin column to
remove any potential organic contaminants. This water had total hardness and alkalinity ranges
as calcium carbonate (CaCO,) of 160 to 180 mg/L and 110 to 130 mg/L, respectively, a pH range
of 7.9 to 8.3, a temperature of 20 + 2 °C, a dissolved oxygen concentration of greater than 60%
of saturation and a specific conductivity range of 400 to 600 micromhos per centimeter
(umhos/cm) (SLI Invertebrate Water Quality Log Book, Vol. 14).

The daphnid culture area received a daily regulated photoperiod of 16 hours of light and
8 hours of darkness. Light at an intensity of 30 to 100 footcandles (320 to 1100 lux) at the
surface of the culture solutions was provided by- Durotest Vitalite® fluorescent bulbs. The
ambient air temperature in the culture area was controlled in order to maintain the culture
solution temperature at 20 + 2 °C. Daphnids were fed a combination of a trout food (Ziegler
Brothers® Salmon Starter #1) suspension and a unicellular green algae (Ankistrodesmus falcatus)
once daily. The food solution contained 5.0 mg/mL trout food and approximately 4 x 107 ceils/mL
of ailgae. Routine analyses were conducted on representative samples of the food sources for
the presence of metals, pesticides and PCBs (Appendix lll). Food sources were considered to
be of acceptable quality since the total concentration of pesticides measured was less than
0.3 mg/kg (ASTM, 1985) (SL! Invertebrate culture log for Daphnia magna, Vol. 9).

Springborn Laboratories, Inc.




Report No. 94-7-5369 Page 11 of 74

2.4 Reference Test

A copper nitrate reference test was conducted with the test organism population on 18
May 1994. The resulting 48-hour EC50 was estimated by nonlinear interpolation to be 41 pg/L
(95% confidence interval of 25 to 50 ng/L) (SLI Daphnia magna Copper Nitrate Reference Log,
Vol. Il). Control performance remained within acceptabie standards outlined in TSCA Guideline
797.1300 (e.g., 290% survival) during the 48-hour reference test. In addition to the above data,
culture records document the ability of this population of Daphnia magna to successfully and
actively feed, grow and reproduce over a period of several generations. Based on the results
of the reference test and the successful culture of Daphnia magna, it was established that this

population was suitable for testing.

2.5 Test Dilution Water

The dilution water used during this study was from the same source as the culture water
described above and had a total hardness and total alkalinity (as CaCO,) of 170 mg/L and
110 mg/L., respectively, a pH of 8.3 and a specific conductivity of 500 umhos/cm (SLI IWQ Log
Book, Vol. 15). Representative samples of the dilution water source were analyzed for the
presence of metals, pesticides and PCBs (Appendix V). None of these compounds were
detected at concentrations that are considered toxic in any of the water samples analyzed, in
agreement with ASTM Standard Practice (ASTM, 1980). In addition, representative samples of
the dilution water source were analyzed monthly for total organic carbon (TOC) concentration.
Based on these analyses, the TOC concentration of the dilution water source ranged from 0.793
to 0.815 mg/L for the months of April and May 1894 (SLI TOC Master Log). In addition, TOC
concentration and total suspended solids (TSS) analyses were conducted at Springborn on the
batch of dilution water used during this study. The TOC concentration and TSS of the batch of
hard reconstituted water was 1.952 mg/L and 1.5 mg/L, respectively, for the month of May.
Several species of daphnids are maintained in water from the same source as the dilution water
utilized in this study and have successfully survived and reproduced over several generations.
The success of the cultured daphnids, in combination with the previously mentioned analyses,

confirms the acceptability of this dilution water for bioassays.

Springborn Laboratories, Inc.
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2.6 Test Conditions

Test vessels were positioned in stratified random order in a waterbath designed to
maintain test solution temperatures at 20 + 2 °C. Test solutions were not aerated. The test area
was illuminated with Dura-Test Vita Lite and General Electric Coolwhite fluorescent bulbs at an
intensity of 753 lux. The photoperiod during testing was the same as that provided in the
daphnid culture area. The culture area received a regulated photoperiod of 16 hours of light and

8 hours of darkness. Sudden transitions from light to dark and vice versa were avoided.

2.7 Test Concentrations
Selection of nominal NEODOL® 25-12 concentrations for the 48-hour definitive toxicity test
with Daphnia magna was based on toxicity information developed at Springborn through

preliminary testing. The nominal concentrations selected were 0.52, 0.86, 1.4, 2.4 and 4.0 mg/L.

2.8 Test Procedures

The static renewal toxicity test was conducted in 250-mL glass beakers which contained
200 mL of test solution. The exposure solution in each test vessel had a depth of 6.2 cm and
a surface area of 33 cm? Four replicates were maintained for each test concentration and
control. A 10 mg/mL stock solution was prepared at test initiation by heating the glass bottle of
test material in a 1000-mL Pyrex beaker to a temperature ranging from 50 to 60 °C. Twenty
grams (20.0000 g) of test material was then removed using a glass pipet, and was diluted in two
liters of distilled deionized water in a 2000-mL volumetric flask. This stock solution was stirred
for approximately 10 to 15 minutes to ensure that the test material completely dissolved. The
same procedure was followed for the stock solution preparation at the 24-hour renewal with
20.1000 g of test material being diluted in two liters of distilled deionized water.

Test solutions with nominal concentrations of 0.52, 0.86, 1.4, 2.4 and 4.0 mg/L were
prepared by diluting the appropriate amount of the stock solution with 2000 mL of dilution water.
A volume of 2000 mL of solution was prepared for each concentration in order to accommodate
analytical sampling and to provide sufficient volume for water quality analyses. The exposure

solutions were stirred for 30 seconds with a magnetic laboratory stir plate and a Teflon®-coated

Springborn Laboratories, Inc.
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stir bar. The test solutions were observed to be clear and colorless with no sign of undissolved
test material. Two hundred milliliters (200 mL) of the appropriate test solution was then placed
in each of four replicate flasks. Following this procedure, all exposure solutions were observed
to be clear and colorless and contained no visible signs of undissoived test material. One set
of control vessels was also established which contained the same diiution water and was
maintained under the same conditions as the test vesseis but contained no NEODOL® 25-12.
Test solutions were renewed at 24 hours of exposure following the procedure mentioned above.

A duplicate set of exposure vessels was established to prepare renewal solutions.

The test was initiated when daphnids were added to each test vessel (5 daphnids per
replicate, 20 daphnids per treatment level and control). Daphnids were added to the test vessels
one at a time until all test vessels contained one daphnid. This procedure was repeated until all
replicate test vessels contained 5 daphnids. At the renewal period, the daphnids were carefully
transferred one at a time from the old test solutions into their respective new test solutions using
a wide bore pipet. Daphnids that were observed to be immobilized at the time of renewal were
not transferred into the new test solutions. Daphnids were not fed during the study.

2.9 Test Monitoring

The number of immobilized daphnids in each replicate test vessel was recorded at 24 and
48 hours of exposure. Biological observations and observations of the physical characteristics
of each replicate test solution were also made and recorded at O, 24 and 48 hours. The pH,
dissolved oxygen concentration and temperature were measured in each test concentration and
the control at 0, 24 and 48 hours of exposure. Water quality measurements performed at
24 hours were made in both the old and new test solutions when applicable (i.e., less than 100%
immobilization). Total hardness, total alkalinity, acidity and specific conductivity were measured
at O-hour in an extra set of replicate solutions (identified as A,, B,, C, and D,) of each test
concentration and control. These solutions were prepared with the same exposure solution used
for the biological exposure. In addition, the temperature of the surrounding water in the
waterbath was continuously monitored throughout the exposure period using a

minimum/maximum thermometer.

Springborn Laboratories, Inc.
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Total hardness concentration presented in this report was measured by the EDTA
titrimetric method and total alkalinity concentration was determined by potentiometric titration to
an endpoint of pH 4.5 (APHA et al., 1985). Specific conductivity was measured with a Yellow
Springs Instrument Company (YSI) Model #33 salinity-conductivity-temperature meter and probe.
A Jenco Modei 601A pH meter and combination electrode was used to measure pH. Dissolved
oxygen concentration was measured with a YSI Model #57 dissolved oxygen meter and probe.
Daily temperature was measured with a Fisher Scientific thermometer. Continuous temperature
monitoring was performed using a Fisher Scientific Min/Max thermometer.

2.10 Analytical Measurements

During the definitive exposure period, water sarhples were removed from the four replicate
solutions of the treatment level and the control at 0, 24 and 48 hours for the analysis of
NEODOL® 25-12 concentration. Samples analyzed at 0 hour were removed from the excess test
solution remaining in the volumetric flasks subsequent to division into the test vessels. At the
24-hour interval, both old and new test solutions were analyzed for NEODOL® 25-12
concentration. Samples removed from the old solutions were composited (replicates A, B, C and
D) for each treatment level and control. New solution samples were removed from excess test
solution remaining in the volumetric flasks subsequent to division into the test vessels. Samples
analyzed at 48 hours were removed from the composited test solution (replicates A, B, C and D)
for each treatment level and the control after biological observations and water quality
measurements were taken. Each exposure solution sample was collected from the approximate
midpoint of the test vessel with a volumetric pipet. Samples were collected in 700-mL borosilicate
glass containers with Teflon®-lined caps. Containers were completely filled to minimize head
space and were preserved with 1.0% formalin. Within 24 hours of preparation, the samples were
shipped to Battelle Ocean Sciences, Duxbury, Massachusetts, for analysis using the Shell
Development Company analytical method entitled "Analysis of Alcohol Ethoxylate Surfactants
Using Solid Phase Extraction (SPE) Cartridges and High Performance Liquid Chromatography
with Evaporative Light Scattering Detection (HPLC/ELSD) in Dilute Aqueous Solutions." This
method is described in Battelle Ocean Sciences Study #SD-930121 (Appendix V). All of the
glassware used in testing and sample collection was thoroughly washed with detergent and

Springborn Laboratories, Inc.
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rinsed with tap water, and then washed with sequential rinses of a 10% solution of nitric acid,

acetone, distilled-deionized water, isopropanol and distilled-deionized water.

2.11 Determination of EC50 and NOEC

The mean measured concentrations tested and the corresponding biological-response
data (immobilization) derived from the toxicity test were used to estimate 24- and 48-hour median
effect concentrations (EC50) and 95% confidence intervals. The ECSO0 is defined as the
concentration of the test material in dilution water which caused immobilization of 50% of the test
organism population at the stated time interval. If at least one test concentration caused
immaobilization of greater than or equal to 50% of the test population, then a computer program,
modified from the program of C. Stephan (Peltier et al, 1985), was used to calculate the ECS0

values and 95% confidence intervals.

Three statistical methods were available in the computer program: moving average angle
analysis, probit analysis, and nonlinear interpolation with 85% confidence intervals calculated by
binomial probability. Moving average angle and probit analyses yield statistically sound results
only if at least two concentrations produce immobilization of between O and 100% in the test
population. The selection of reported EC50 values and 956% confidence intervais was based
upon an examination of the database and the results of the computer analysis. Selection criteria
included the establishment of a concentration-effect relationship, the number of concentrations
causing partial responses, and the span of responses bracketing the EC50 value. If two or more
statistical methods produced acceptable results, then the method which yielded the smallest 85%
confidence interval was selected. The No-Observed-Effect Concentration (NOEC) during the 48-
hour exposure period was also determined. The NOEC is defined as the highest concentration
tested at and below which there were no toxicant-related immobilization or physical and

behavioral abnormalities (e.g., lethargy, flared carapace), with respect to the control.

Springborn Laboratories, Inc.
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3.0 RESULTS

3.1 Preliminary Test

Prior to initiating the definitive study, a preliminary range-finding test was conducted at
Springborn from 9 to 11 March 1994 at nominal concentrations of 0.10, 0.40, 1.0 and 4.0 mg/L.
At 24 hours of exposure, 80% immobilization was observed and two daphnids showed erratic
swimming on the bottom of the test vessel in the highest test concentration (4.0 mg/L). At test
termination, 100% immobilization was recorded among daphnids exposed to 4.0 mg/L while
immobilization of <10% was recorded among daphnids exposed to the remaining tested
concentrations (0.1 to 1.0 mg/L). Based on the results of this range-finding test, nominal
concentrations of 0.52, 0.86, 1.4, 2.4 and 4.0 mg/L were selected for the definitive study with
NEODOL® 25-12. |

3.2 Definitive Test

3.21 Evaluation of Test Conditions - The measurements of the water quality
parameters (i.e., pH, dissolved oxygen concentration, temperature) recorded during the definitive
study are presented in Table 1. Total hardness, total alkalinity and specific conductivity recorded
during the definitive study are presented in Table 2. Analysis of the control and test solutions
at test initiation established a total hardness (as CaCO,) ranging from 168 to 180 mg/L, a total
alkalinity (as CaCOy,) ranging from 118 to 124 mg/L, a specific conductivity of 500 umhos/cm and
an acidity (as CaCO,) of 2 mg/L in the replicates with titratable solutions. The acidity of most
replicate solutions was beyond the limits of the titration method used. Throughout the exposure
period, the pH and dissolved oxygen saturation for the control and test solutions ranged from
8.1 to 8.3 and 8.5 to 8.8 mg/L, respectively. Daily temperature monitoring of the test solutions
and continuous temperature monitoring of the water in the surrounding waterbath estabiished

that the temperature in the test solutions ranged from 19 - 21 °C during the exposure period.

3.2.2 Analytical Results - The results of the analyses of the primary stock solutions and
the exposure solutions for NEODOL® 25-12 concentration during the exposure period are
presented in Table 3. Results of the analyses of the primary stock solutions (10,000 mg/L) used
to formulate the test solutions established an average concentration of NEODOL® 25-12 of 106%
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of the nominal concentration. Measured concentrations for all treatment levels were generally
consistent between sampling intervals as well as between freshly prepared and aged solutions.
The mean measured concentrations ranged between 51 and 82% of nominal and defined the test
concentrations as 0.27, 0.51, 1.1, 1.6 and 3.3 mg/L. Analytical results are presented in Battelle
Ocean Sciences Study #SD-930121 (Appendix V).

3.2.3 Biological Results - The mean measured concentrations tested, the
corresponding cumulative percent immobilization and the observations made during the definitive
exposure are presented in Table 4. All exposure solutions were observed to be clear and
colorless and contained no visible signs of undissolyed test material. At test termination (48
hours of exposure), immobilization of 100% was observed among daphnids exposed to the
3.3 mg/L and 90% immobilization among daphnids exposed to the 1.6 mg/L test concentrations.
No immobilization was observed among daphnids exposed to the remaining tested
concentrations (0.27 to 1.1 mg/L), however, sublethal effects (e.g. lethargy) were noted for
daphnids exposed to the 1.1 mg/L treatment level. The 24-hour concentration-response
(immobilization) curve for this study is presented in Figure 1. The 48-hour concentration-

response curve is presented in Figure 2.

Table 5 summarizes the 24- and 48-hour EC50 values and corresponding 95% confidence
intervals, and presents the No-Observed-Effect Concentration (NOEC) through 48 hours. Based
on mean measured concentrations of NEODOL® 25-12, the 48-hour EC50 value was estimated
by nonlinear interpolation to be 1.4 mg/L with a corresponding 95% confidence interval calculated
by binomial probability of 1.1 to 1.6 mg/L. The NOEC for this study was 0.51 mg/L.

Springborn Laboratories, Inc.
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PROTOCOL DEVIATIONS

The study protocol states that the water samples (approximately 500 mL) will be collected
in 700-mL glass containers which are completely filled to minimize headspace. During
this study, water samples (approximately 700 mL volume) were collected in 700-mL glass
containers which were completely filled to minimize headspace. The increase in sample

volume was necessary to avoid headspace within the sampling container.
It is our opinion that this deviation did not affect the results of this study.

SPRINGBORN LABORATORIES, INC.

/)%‘-’N 4 é”d"\ Q- Ja- 9y

Maura K. Coilins Date
Study Director
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QUALITY ASSURANCE UNIT STATEMENT

The raw data and report for "NEODOL® 25-12 - Acute Toxicity To Daphnids (Daphnia
magna) Under Static Renewal Conditions" were inspected by the Quality Assurance Unit (QAU)
at Springborn Laboratories Inc., Environmental Sciences Division to determine adherence with
the study protocol and laboratory standard operating procedures. in addition, inspection of
certain phases of the in-life portion of the study was performed. Dates of study inspections,

dates reported to the Study Director and to Management are listed below.

Based on these inspections, it was determined that this report accurately reflects the raw

data collected during this study.

Inspection Date Reported to Study Director Reported to Management
5/6/94 5/6/94 5/6/94
6/13/94 6/16/94 6/17/94
7/7/94 7/7/94 7/15/94
7/8/94 7/8/94 7/15/94
9/13/94 9/14/94 9/23/94
9/16/94 9/16/94 9/23/94
9/30/94 9/30/94 9/30/94

SPRINGBORN LABORATORIES, INC.

s i

Patricia D. Royal Date
Manager, Regulatory Affairs
and Quality Assurance Unit

Springborn Laboratories, Inc.
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Table 1. The pH, dissoived oxygen concentration and temperature
measurements recorded during the 48-hour static reéxewal
exposure of daphnids (Daphnia magna) to NEODOL™ 25-12.
Nominai 0-Hour 24-Hour? 48-Hour
Concentration
{mg/L) A 8 c D A B c D A B c D
pH
Control 82 82 81 82 8.2/8.1 8.2/8.1 8.2/8.1 8.2/8.1 82 82 82 82
0.52 82 82 82 82 8.2/8.1 8.2/8.1 8.2/8.1 8.2/8.1 82 82 82 82
0.86 82 82 82 82 8.2/8.1 8.2/8.1 8.2/8.1 8.2/8.1 82 82 82 82
1.4 82 82 82 82 8.2/8.1 8.2/8.1 8.2/8.1 8.2/8.1 83 83 83 83
2.4 82 82 82 82 8.2/8.1 8.2/8.1 8.2/8.1 8.2/8.1 83 ¢ 83 °
40 82 82 82 82 8.2/8.1 8.2/8.1 8.2/8.1 8.2/8.1 83 ¢ ¢ a3
Dissolved Oxygen, mg/L
(% saturation)
Controi 87 87 87 87 86/87 86/88 86/88  8.6/88 85 86 86 86
(95) (95) (95) (95) (94/95)  (94/97)  (94/97)  (94/97) (93) (84) (94) (99)
0.52 87 87 87 87 85/87 B6/88 8688 8588 87 87 87 87
@5 (95 (95) (99 (93/95)  (94/97)  (94/97)  (94/97) (95) (95) (93) (34
0.86 88 87 87 87 8.6/88 87/87 86/88 86/88 87 87 87 87
Q7 (®5) (95 (95 (94/97)  (95/95)  (94/97)  (94/97) (95) (95) (95) (95)
1.4 87 87 87 87 8.6/88 8.6/88 8.6/88 8.6/88 87 87 87 87
(95 (95) (85 (95) (94/97)  (84/97)  (94/97)  (94/97) (95) (95 (95 (95
2.4 87 88 88 87 86/88 86/88 8588 86/88 87 -° 87 ° P
©5 @) @©N 95 (94/97)  (94/97)  (93/97)  (94/97) ©5) (Nad (95 (NA
4.0 87 87 87 87 8.6/87 86/88 8.6/88 8.6/8.8 g8 ¢ £ 87
(95) (95) (85) (99 (94/95)  (94/97)  (94/97)  (94/97) @) NAY? (Nae (95)
Temperature (°C)b
20 20/20 20

3 Exposure solutions were renewed at the 24-hour interval. Measurements are presented as Old/New.

Values presented represent the daily temperatures measured (Fisher Scientific thermometer) in all test concentrations and
the cantrol at the stated time interval. Continuous temperature monitoring (Fisher Scientific Min-Max thermometer) of the
surrounding water in the waterbath established a temperature of 19 -21 °C throughout the exposure period.

Water quality measurements not taken due to complete immobilization at 24 hours.

4 NA = Not Applicable

Springborn Laboratories, Inc.
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Table 2. Total hardness, total alkalinity, specific conductivity and
acidity measured at 0-hour in the test solutions during the 48-
hour static renewal exposure of daphnids (Daphnia magna)
to NEODOL® 25-12.
Nominal Total Total Specific
Concentration Hardness Alkalinity Conductivity Acldity
(mg/L) (mg/L as CaCO,) (mg/L as CaCO,) (umhos/cm) (mg/L as CaCO,)
Control A 168 122 500 2
B 168 120 500 -4
C 176 120 500 -4
D 176 118 500 -2
0.52 A 176 120 500 2
B 180 118 500 -2
C 180 122 500 -2
D 176 120 500 -2
0.86 A 176 120 500 -4
B 180 118 500 -2
C 176 120 500 -2
D 180 118 500 -2
1.4 A 172 122 500 -2
B 176 120 500 -2
C 176 122 500 -2
D 172 122 500 -2
24 A 180 124 500 -2
B 180 122 5C0 -2
C 176 124 500 -2
D 180 124 500 -2
40 A 176 120 500 -2
B 176 118 500 2
o] 176 122 500 -2
D 180 122 500 -2

2 Acidity titration could not be performed because of the alkalinity of the samples.

Springborn Laboratories, Inc.
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Table 3. Concentrations of NEODOL® 25-12 measured in the replicate
test solutions during the 48-hour static renewal exposure of
daphnids (Daphnia magna).

0-Hour 24-Hour 48-Hour Mean
Nominal Measured Measured Measured Measured %
Concentration Concentration Concentration Concentration Concentration Nominail
(mg/L) (mg/L) (mg/L)* (mg/L) (mg/L)®
Control ND° ND/ND ND NAY NA
0.52 0.25 0.24/0.30 0.27 0.27 51
0.86 0.43 0.59/0.55 0.48 0.51 60
1.4 1.2 0.93/1.1 1.1 1.1 77
2.4 1.7 1.7/1.4 1.4 1.6 66
4.0 3.1 3.0/3.4 3.5 3.3 82

2 Exposure solutions were renewed at the 24-hour interval. Measurements are presented as
Old/New.

b Mean measured concentrations were calculated using the actual unrounded analytical resuits and
not the rounded (two significant figures) values presented in this table.

© ND = Not detectable; below the limit of detection.

4 NA = Not Applicable

Springborn Laboratories, Inc.
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Table 4. Mean measured concentrations tested, corresponding

cumuiative percent and number of immobilized organisms
and observations made during the 48-hour static renewal
acute exposure of daphnids (Daphnia magna) to
NEODOL® 25-12.

Cumulative Percent of Immobilized Organisms‘

Mean
Measured 24-Hour 48-Hour
Concentration .
(mg/L) A B C D Mean A B c D Mean
Control 0 0] 0 0 0 0 0] 0 0 0
© © @© (© ' © @@ @©
0.27 0 0 0 0 0 0 0 0 0 0
@ © @© (© © © @©O ©
0.51 0 0 0 o] 0 0 0] 0 0 0
© © ©O © © © ©O O
1.1 of o0 o0 0 o 0° o® o® o® o
© © @O © @ © @© (©
1.6 40¢ 100 60° 100 75 60° 100 100 100 90
@ 6B @ 06 @ B 6 6
3.3 go® 100 100 20° 75 100 100 100 100 100

@ & 6 0 _ & G 6 6

- 0o O 0o o

The actual number of immobilized daphnids is presented in parentheses.
One of the surviving daphnids exhibited lethargic swimming behavior.
Two of the surviving daphnids exhibited lethargic swimming behavior.
Three of the surviving daphnids exhibited lethargic swimming behavior.
Four of the surviving daphnids exhibited lethargic swimming behavior.
All of the surviving daphnids exhibited lethargic swimming behavior.
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Table 5. The EC50 values, corresponding 95% confidence intervals
and No Observed Effect Concentration (NOEC) established
during the 48-hour static renewal exposure of daphnids
(Daphnia magna) to NEODOL® 25-12.

95% Confidence Interval

ECS50 Lower Upper

(mg/L) (mg/L) (mg/L)
24-Hour? 1.4 1.1 1.6
48-Hour® 1.4 1.1 1.6

NOEC through 48 hours = 0.51 mg/L

probability.

EC50 value estimated by nonlinear interpolation; 95% confidence interval calculated by binomial

Springborn Laboratories, Inc.




Report No. 93-7-5369 Page 27 of 74

FIGURES

Springborn Laboratories, Inc.




Report No. 94-7-5369 Page 28 of 74

Figure 1. The 24-hour concentration-response (immobilization) curve
for the static renewal exposure of daphnids (Daphnia magna)
to NEODOL® 25-12.
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Note: The LC30 established for this study was not calculated using the equation presented
above.
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Figure 2. The 48-hour concentration-response (immobilization) curve
for the static renewal exposure of daphnids (Daphnia magna)
to NEODOL® 25-12.
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Note: The LCS50 established for this study was not calculated using the equation presented
above.
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Springborn Laboratories, Inc.
Environmental Sciences Division

790 Main Street e Wareham, Massachusetts 02571 e (508) 295-2550 e Taiex 4436041 e Facsimile (508) 295-8107

TEST PROTOCOL

PROTOCOL TITLE: Alcohol Ethoxylate Surfactants: Protocof for Conducting an Acute
Toxicity Test, Under Static Renewal Conditions, with Daphnia magna,
Following TSCA Test Guidelines § 797.1300

TO BE COMPLETED BY THE.STUDY SPONSOR::

Study Sponsor:: Sheil. Deveiopment Comoany

Address: P.O. Box 1380 .
Houstorﬁ Texas: PHoner (71 3):-%‘3‘:8040 %ff.:‘iu_

Sponscr Protocol/Project No.o: (VAL Tax No. F204-

Test Substance:: Neodol® 25-12

Purity: /00%e (CAS#brLOT#: &£/3/-395-5

Adcitional Comments: a;;/or- Modifications:

%&;4'7317”'—(/- 224 T4
Spansor Apgpoval Date

TO BE COMPLETED 8Y SPRINGBORN LABORATQRIES PRIOR TQ TEST INITIATION:
Testing Facility: Springborn Labaratories. Inc., 790 Main St., Wareham, MA 02571

Study Director: Maura K. Collins SU Stugv No.: 777.659%- 6u 3. ile
Test Concentrations: *

Soivent Used: * CAS# or LOT#: *

Propcsed Schedule: (Start) * {Comaoletion) *

Preoosed Oraft Report Date: *

-/Tq'/./ 2ot Ll 3214

- Study Director Cate
* To be provided by amendment.
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Alcohoi Ethoxylate Surfactants: Protocol for Conducting an Acute Toxicity
Test, Under Static Renewal Canditions, with Daphnia magna, Foliowing
TSCA Test Guidefines § 797.1300

1.0 INTRODUCTION

The purpase of this test is to determine the acute effects of an alcohol ethoxviate
surfactant on the water flea, Daphnia magna, under static renewal conditions. Test resuits wiil
be reported as 24- and 48-h ECS5Q vaiues, (the median concentration that wiil immobilize 50% of
the number of dapnnids exposad) with 95% confidence limis. The No-Cbserved-Effect
Cancentration (NOEC) will aiso be reported. The test procedures performed during the biological
portions of this study will meet or exceed the standard procedures described in the U.S. EPA
Taxic Substances Control Act (TSCA) Test Guidelines § 797.1300 (U.S. EPA, 1985) and will meet
the primary technical objectives of the Shell Research Limited/Sittingbourne Research Centra
guidelines (SBT SOP No. 167, Edition No. 9).

2.0 MATERIALS AND METHCDS
2.1 TEST ORGANISMS.

2.1.1. Justification for Test System. Characteristics which make this test crganism suitable
for acute toxicity testing are their ease of culturing and handling, their sensitivity to a
variety of chemical substances, and the extensive data base for this ccmmon freshwater
inverteorate species.

2.1.2. Species. The daphnid crustacean (water flea), Daonnia magna, will be the species used
in this test. Test organisms will be s 24 hours oid at the initiation of the test. Dapnnias
will be obtained by removing all immature dapnnids from the culture vesse!. thus isclating
sexually mature daphnids 24 hours prior to initiating the test. All crganisms wiil criginate
from the same culture population. Young groduced by these organisms will be
subsequently pipetted into the test beakers. Young for testing will not be taken from
cultures where aduits contain ephippia.

2.1.3. Crigin and Acciimation. 0. magna will Se cctained irom cuitures maintained at
Springbarn Laboratories, Inc. Caphnids will be cuitured in 2-L giass vessels cantaining
1 L of water. Water usad to culture the dapnnics will be grepared in the same manner
and will have the same characteristics as descrced for dilution water. Cuiture water will
be maintained at the required test teamcerature (20 - 2°C). Zach culture vesse! will be
cleaned once weekly. Young will not be usea if mere than 20% of the culture siock die
within the 48 hours preceeding the test.

2.1.4. Feeding. While being maintained in cuiture sricr 0 the test. organisms will be fed daily
a combination of a trout food (Zegler Brothers?® Saimon Starter #1) suspension and a
uniceilular green algae, Ankistrodesmus falcatus. The food solution will be orepared to

Springhorn Laboratories Pratocol #: 021494/TSCA/SHELLICM-SR Page 2 of 9

Springborn Laberatories, Inc.




Report No. 83-7-5369 Page 34 of 74

comain 5 mg/mL trout faod and approximately 4 x 107 cells/mL of algae. An aliguot of
0.5 mL of the trout faod suspension and 2 mL of algae will be manually intraduced ‘o
each culture vessel once daily. Daphnids will not be fed during the 48-hour exposure
period. Periodic analyses of representative samples of the food wiil be conducted to
ensure the absence of potential toxicants, including pesticides, PC3s and seiected toxic
metals, at concentrations whnich may be harmtui tc the daphnics.

2.1.5, Handling. Wide-bore pipets will be used to transter the daphnids, taking care to minimize
possible stress due to handling. Daphnids that are damaged or dropped during transfer
will not be used.

2.1.6. Referenca Tests. In an effort to monitor the general health of the test organism culturs,
reference tests will be conducted, under static conditions, with Dapfinia magna using
copper nitrate as the reference toxicant. The resuits of these tests will be evaiuated
based on nominal concentratians. The reference tests will be conducted using young
from the same cuiture population within 30 davs of the definitive exposure (i.e.. sither 30
days prior to or 30 days following the definitive expasure).

2.2 PHYSICAL SYSTEM.

2.2.1. Test Containers. The test chambers used in the static acute dioassay will be 250-mL
glass beakers wnich ara chemically clean. Each beaker will contain 200 mL of the test
sclution or the controi dilution water. The test vesseis will be lcosely covered.

2.2.2. Glassware Preparation. All glassware used in testing wiil be thoroughly washed with
detergent and rinsed with tap water. This wiil be foilowea by sequential rinsing with a
1Q0% solution of nitric acid, acatcne. distilled deionized water, isopropanci anc finally
distilled zeionized water.

2.2.3. Dilution Water. Dilution water will consist of hard fortified well water with a total harcness
of 160 to 180 mg/L as CaCO,. Hard water will e used since 0. magna are generaily
found in hard water habitats in the natural environment. The weil water (total hardness
acout 30 mg/L as CaCC,) will =a ‘ortified according to he formulation for hard water
sresented in "Metheds for acute toxicity tasis with fisn. macroinverteprates. ana
amphibians* (U.S. £PA, 1975). Ciluticn water will be filtered through an ambertite XAD-7
resin column (20 cm long and 1.3 cm wide) and an activated carbon ded. This fiitration
wiil effectively remove any gotenuat organic centaminants itcm the water.

Cuality of the dilution water used ¢ conduct daphnid acute tests will e judged 2v the
ability of the daphnid cuitures o survive and reproducs in the water Tes of stress. The
dilution water will be orepared in 1.9C0-L batcnes. New batches of dilution watar will be
crepared ‘when the previcus datch is axhaustad, winen a water guality parameter (total
haraness, aikalinity, etc.) has vaned from the normal range, or after two weeks of holding.
The dilutiocn water will ce aerated with an air oump and air stones to bring the oH and
dissolved gases into ecuilibrium mth the atmespnere. Fiberglass containers will te used

Soringoom Laboratones Protocol #: 021494/TSCA/SHELL/DM-SA Page 3 of 9
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to hold the dilution water. The totai hardness. tatat alkalinity, acidity, pH, TOC, TSS and
specific conductance of the dilution water will be monitored prior to use. Total arganic
caroan (TQC) will be monitored approximately once per month. Periodic analyses of
representative sampies of dilution water source will be conducted to ensura the absence
of potential toxicants, including pesticidas, PC38s, unionized ammonia, residual chiorine
and selected toxic metals, at concentrations which may be harmfuf to the daphnids.

2.2.4. Replication and Control of Bias. Four replicates will be included with each test
concentration and control. Test beakers will be labeled by replicate letter and
concentration (or controt), and will be positioned in stratified random order. The daphnids
will be impartially added to the test vessals by adding cne daphnid to the first beaker,
one to the next beaker and so forth until each beaker contains ona test organism. This
procedure wiil be repeated until each beaker contains fiva daphnids. Test organisms will
be added to the axposure solutions within 30 minutes of preparation.

2.3 CHEMICAL SYSTEM.

2.3.1. Test Material. Upon arrival at Springborn Laboratories, Inc., the external packaging of
the test material will be inspected for damage. The cackaging will be removed and the
primary storage container will also be inspected for ‘eakage or damage. The sample
identity will be recorded and the material wiil be stared in the dark at approximately 20°C
until used, unless specified differently by the test Sponscr.

2.3.2. Toxicant Concentration Selection. Toxicant concantrations ior the acute toxicity test will
ve selected based on information provided by the Sgonsor and obtained from a 48-hour
preliminary range-finding study exposing D. magna to the test material. The range-finding
study will consist of five widely-spaced concentrations, usually of 1.0-L volume. each
cemaining ten daphnids. The range of concentrations selected for the definitive test is
intended to include both 100% effect and no-affect levels, but due to the nature of some
compounds, cne or aath levels may not de cbserved. Five concentrations and one
cantrol will be used for each definitive test, each concentration consisting of twenty test
dapnnids after consuitation with the Sponsor. A dilution ratio of 1.5 to 2.0 will be used.

2.3.3. Stock Preparation. Tnhe surfactant wiil be neated in a giass container at a temperature
af 30 - 80°C until completely meited. The meited test material will De stirrea to 2nsure
homogeneity. A glass pipet will be used to transfer the materiai for weigning. The test
material will be weighed cn an analytical balanca for which a caiibration log is maintainec.
The stock solution will be mixed for severat minutes. A Chemical Usage Lcg will also ce
maintained in which the amount. tha date, the intended use and the user’s initials will be
recarded 2ach time the test material is used. The grimary stock will be prepared in
distilled deionized water. The final concentration of the orimary stock solution wiil be ! -
2% active surfactant. A naw primary stock soluticn wiil be prepared for 2ach renewal of
test solutions. Secondary stocks, if necessary, may be prepared in zither distilled
deionized water or in dilution water (if the volume displacement cf dilution water curing
preparation cf the test sclutions will be greater than 1%).

Springoom Labaratories Protocol #: 021494/TSCA/SHELLIDM-SA Page 4 0f 9
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2.3.4. Measurement of Exposure Soiution and Stock Soluticn Concentration, Samples from
2ach test chamker of each cancantration and control(s) wili be remaved at test initiation
(new solutions), midterm {old and new solutions) and test termmatien (old soiutions).
Samples at ‘est initiation (new) will be taken by removing the appropriate aliquot from
2ach test solution prior ta splitting the solution into replicate chambers. Samples of the
ageag replicate solutions at each test concentration will be pocled. All primary stock
soiutions prepared during the test will aiso be samplea,

2.3.5. Sampling. Water samples (approximately 500-mL) will be taken from a peint approxi-
mateiy midway between the surface, oottom and sides of 2ach vessel. All samples will
Be collected in 700 mL berosilicate glass containers with Teflon®-ined caps which have
been serially rinsed with deionized water, isopropanci and deicnized water as specified
in Section 2.2.2. Samples will be preservea with 1% formaiin {i.e., 5 mL formalin/500 mL
sample) ana shipped within 24 hours to Batteile Ocean Sciences, Duxbury, Massachu-
setts.

2.3.6. Anaivtical Chemistry. Analyses of analytical samples will be conducted by Barttelle
Qcean Sciences, Duxbury, Massachusetts, using a Shell Development Company analyticat
method entitled "Analysis of Alcchol Ethoxylate Surfactants Using Solid Phase Extraction
(SPE} and HPLC/ELSD (Evaporative Lignt Scattering Qetecticn) in Dilute Aqueous
Sciutions",

2.4 EXFERIMENTAL CONDITIONS.

2.4.1. Measurement of Water Quality Variables. At test initiation, total hardness. alkaiinity,
acidity and specific cocnauctance will se measured in each replicate vessel cf sach test
concentration and control. Temperature, pi4 and dissolved oxygen will be recorded daily
in @acn replicate of each concentration and control. Measurements will e recorded for
the aged and for the fresnly precared sclutions on renewal days.

2.4.2. Photoperiod. The tests will te illuminated at a light intensity of 30 - 100 footcandles
using a combination of fluorescent dulbs. A 18-hour light, 8-nour dark photoperiod will
ke maintained with an automatic timer. There wiil be a transition period between light and
Zarx.

2.4.3. Dissoived Oxygen. Total dissclved cxygen will not te allowed to drop telow 60% or
2xceed 105% of saturation for the curation of the test. Shouid the dissoived oxygen fail

telow EQ% of saturation, apporopnate action will te taken after consuitation with the Study
Sponsor.

2.4.3, Temperature. Water temperature of the test soluticns will be maintained at 20 = 2°Chy
gcsnaucting the tast in a watartath.

2.4.5. pH. The pH of the control soiuticns will ba maintained in a range of 5.0 to 8.5.
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2.4.6. Blologicatl Data. The number of immabilized daphnids in each test vessei will be
recorded arter 24 and 48 hours of test initiation. Immotilization is defined as the lack of
movement by the test arganisms except for minor activity of the appendages. !n additicn,
prior ta test initiation and whenever test organisms are observed. characteristics of the
test soluticns will also be observed and recorded, .., precipitated materials, cloudiness.
atc.

2.4.7. Renewal Scheme. Tast solutions will be prepared at 0 and 24 hours of expaosure.
Daphnids will be carefully transferred to the freshly prepared solutions using a wide-oare

pipet.

2.4.8. Initiation and Test Duration. The study will be initiated when all test organisms have
been impartiaily acdded to the exposure solutions. The study will be terminated following
48 hours of exposure at which time mortality of the control organisms will not exceed 10%
or the test will be considerad unaccaptable.

If 100% immobilization occurs at any exposure level prior to test termination, water quality
parameters, anaiytical sampies ang biological cbservations will only be recorded on the
day which complete immobilization was observed. QObservaticns following the day on
which complete immobiiization was observed will be discontinued.

3.0 DATA EVALUATION

Test results derived from the acute test wiill be used io statisticaily estimata a median
affactive concentration (ECS50) and its 95% confidence interval after 24 ana 48 hours of exposure.
The ECE0 is the estimated mean measured concentration of the test materiai in dilution watar
which oroduces 30% immobility in the test populatiocns of daphnics at the stated times of
axposure.

The computer program utilized sstimates £C50 values using three statistical methods:
probit analysis, moving average method, and binomial prebability. The method selected and
reported will be determined by the data base (i.e., presence ar absence of 100% response,
numper of partal responses, atc.). An £C30 value cannct te calculated if the data derived is
insufficient accorcing to any cf the three statistical methces. Tne prenit methed provides vaiues
of the slope. including 95% confidence intervals, as weil as appropriate statistical tests o
evaluate goodness-of-fit. '

Following 48 hours of exposure. data obtained on organism survival will be evaluated to
estaplish the No-Cbserved-Effect Concentration (NOEC). This level is defined as the highest test
concentration at and below which there were no toxicant-related mortalities or physicat and
Sehavicral abnormalities (e.g., lethargy).

The concentration-response data generated during this test will be provided ‘o the Study
Soonsor in Lotus? format.
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4.0 RECORDS TQ BE MAINTAINED

Records to be maintained will include but will not be limited o correspondence ang other
documents relating to the interpretation and avaluation of data as well as all raw data and
documentaticn generated at Springbom Laboratories as a resuit of the stuay.

5.0 REPORTING

The raw data generated at Springbom Laboratories and finai draft of the report will be
reviewsad by the Quality Assurance Unit and Study Director. All measurements (e.g. water quality)
will be reported to various levels of significance depending on the accuracy of the measuring
devices employed during any one process. A single copy of the draft report will initially te
submitted to the study Sponsor for review. Upon acceptance by the Sponsor, three (3) copies
ot the final report will be submitted. All reports include, but will not be limited to, the failowing

information:
* Seringborn Laboratories, Inc., report and project numbers.
* Laboratory and site, the dates of testing and personnel involved in the study, 2.g., Guality

Assurance Unit, Program Cocrdinator (if applicacie), Study Oirector, Principal Investigator.

l All information pertaining to the test material wiich appears on the sample odottle, 2.3.,
its source, percent active ingredient, pnysical properties, Sponser’s test maierial 1.0., and
sample number (if apglicable).

hf Characterization and origin of the dilution water,

* Scientific name of the test organisms, source, and cuituring information.

* Range-finding study resuits.

> The 48-hour EC30 value with the 95% conficence limits and controt performance of

aoplicable copper nitrate reference test.

* Tast container voluma, dilution water volume, numcer af reglicates used ger cencantra-
tion, and number of dapnnids usec cer {reatment.

* Definition of criteria used to determine the subtlethal effects, and general observations en
non-quantifiable effects.

- Description of exposure system and stock precaration.
. Test temperatures, dissolved oxygen concentraticn, and pH:; photoperiod ana light

intensity; and specific conductance, total alkalinity and {otal hardness measured.
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* Description of. ar reference to, chemical and statistica! Srocedures apolied.

* Fercentage of daphnids that were immobilized in the controls and in each reatment at
each observation pericd, in tabular form.

* The 24- and 48-hour EC50's with 35 percent confidence limits, and the No-Cbserved-
Eifect Concentration (NCEC), when possible. All calculations will oe based on mean
measured concentrations.

* Graph of the concentration-responsa curve at each obsarvaticn period for which an £EC350
's calculated. Mean measured concentrations will be used to establish the concentration-

responsa curve.

* Deviations from the protocot not addressed in protacol amendments, together with a
discussion of the impact on the study, signed by the Study Directar.

* Gaod Laboratory Practice (GLP) compliance statement (for the biclegical portion of this
study) signed by the Study Cirector.

* Dates of Quality Assurance reviews, signed by the QA Unit.

- Locaticn of raw data and final report.

6.0 PROTOCOL CHANGES

All amendments to the approved protocel must be documented in writing and signec by
beth the Study Qirectar and the Sponsor's contact or representative. Protocot amend-
ments and ceviations must include the reasons for the change and the impact of the
change on resuits of the study, if any. If necessary, amencdments initially may be in the
form ot verbal authcrization, followed by Springborn's written documentation of the
amendment. In such a case. the affective date of the amendment will e the date of
verbal authorizaticn,

7.0 SPECIAL PROVISIONS

GOCD LABORATORY PRACTICES (GLP): Ail tast procecures, cocumentation, recards, and
reports related to the biological gortion of this stucy will comply with the U. S. Savironmental
Protection Agency’'s Good Laboratory Practices as gromulgated under the Toxic Substance

Controi Act (FEDESRAL REGISTES, Parnt IV, 17 August. 1989)

TEST MATERIAL DISPOSAL: After S0 days of the issuance of the final test regort, the test
material ‘will be returned to the Sponsor's arojec: officer, at Soonsor expense, uniess different

arrangements are maca.
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ARCHIVAL: All raw data and the final report will be archived at Shell Development Company
untess different arrangements are made.
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Springborn Laboratories, Inc.

Enviranmental Sciences Olvision
790 Main Street = Warsnam, Massachusents 02571.107S « (508) 295-2550 » Telax 4436041 « Facsimile (508) 295-8107 .

PROTOCOL AMENDMENT

AMENDMENT #: 1
DATE: 2 May 1994
PROTOCOL TITLE: “Alcohal Ethoxylate Surfactants: Protocol for Conducting an Acute Toxicity
Test, Under Static Renewal Conditions, with Daphnia magna, Following
TSCA Test Guidelines 5§797.1300."
SPECIES: Daphnia magna
STUDY SPONSOR: Shell Development Company
TEST SUBSTANCE: Neodol® 25-12
SU STUDY No.: 777.0294.6113.110
SPONSOR PROTOCOUPROJECT NO.: WRC Tox No. 1204
AMENDMENT(S):
Amendment (Page 1):
Test Concentrations: 4.0, 2.4, 1.4, 0.86 and 0.52 mg A.L/L plus controls.
Solvent Used: NA CAS# or LOT#: NA
Proposed Schedule:
(Start) 54-94 (Completion) 5-6-94 (Craft Report) 8-3-94
Reason for Change:
This infermaticn is srovided per insiruciion on page one of the Stuay Pratocal.
Amendment (Section 2.4.1):

The study protocel states that tctal haraness, alkalinity, acidity and specific conductance
will be measured in each replicate vessel of 2ach test cancentration and control at test

initiaticn,
Seringoormn Laboratories Protocol #: 021494/T SCA/SHELL/DM-SR Page 1 of 2
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Amended, total hardness, aikalinity, acidity and spec:fic conductance will. be measured
in an extra set of replicate solutions (idantified as A,, 3,, C,, D,) of sacn test
concentration and contref at test initiation. The extra set of replicate exposure soiutions
will be established with the same exposure solution prepared for the biological exposure.

Reason for Change:

The additional set of exposurae solutions will allow for the measurement of totai hardness,
alkaiinity, acidity and specific conductance in replicate solutions while maintaining
consistent volumes of test solution in vessels containing test arganisms.

Approval Signatures: ‘77{ B e /C % o2 . ey /79y
Maura K. Collins Date
SUI Study Directer

Fana, L Trory S-24-94

Diane C. L. Weng d, Date
Spensor Study Monitor
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Shell Development Company

A Olwvmtn ot Shest O Comdary
Wesinoilow Aesearcn Canter

P.Q. Sox 1380
Haouston, TX 77251-1380

February 24, (994

Pameta M. Lincoin
Springborn Laboratones, [nc.
790 Main Street

Wareham, MA 02571

Dear Ms. Lincoln:

The missing informartion, pertaining to test substance NEODOL 25-12, that you requested of
me in your letter dated February 21, is as follows:

Lot Numoer: TANK TM 991
%% Actve [ngredient: 100%

Ner Amount Shipped: lat

Moiecuiar Weight Avg. 719
Exptranca Date: February 1995

Analyncal characterization acquired in support of test suostancs NEODOQL 25-12 was
performed at Westhoilow Research Center (WRC). Metnoas and procsdures used foilow ail
applicable government regulattons regarding Cood Laboratery Pracucss as stated in 40 CFR
792. All records and raw data generated by these anaiyses will e retained in the WRC
Analytcal Special Collection of Fiies.

Analytcal methods used o characterize the test suostance were Hydroxyl Number {mg
KOH/gm), % Warer (%ewt), Cloud Point, Ethyiene Oxide Distrioution, Polyethylene Giycoi

{?49wt) and Carben Numoer Distibutioa,

{f vou have any Surther Juestions, piease {zei res !0 cOATac: Me 2t (713) 544-3410

Sincarely,

T4 . 4 !
S Snen i

Harret Smith

Springborn Laboratories. Inc.
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Zeigler Brathers, Inc. Saimon Starter #1*

Date Submitted: 12/13/93 Date Reported: 1/26/94
Pesticide Screen [}l Resutt Limit of Quantitation
Alpha BHC < 0.01 mg/kg 0.01
Beta BHC < 0.01 mg/kg 0.01
Gamma BHC - Lindane < 0.01 mg/kg 0.01
Delta BHC < 0.01 mg/kg 0.01
Heptachlor < 0.01 mgkg 0.01
Aldrin < 0.01 mg/kg 0.01
Heptachlor Epoxide < 0.01 mg/kg - 0.01
DDE < 0.01 mg/kg 0.01
poD < 0.01 mg/kg 0.01
DoT < 0.01 mg/kg 0.01
HCB < 0.01 mg/kg 0.0
Mirex < 0.01 mg/kg 0.01
Methoxychlor < 0.05 mg/kg 0.05
Dieldrin < 0.01 mg/kg 0.01
Endrin < 0.01 mg/kg 0.01
Telodrin < 0.01 mg/kg 0.01
Chiordane < 0.05 mg/kg 0.05
Toxaphene < 0.1 mg/kg 0.1
PCBs < 0.2 mg/kg 0.2
Ronnel < 0.01 mg/kg 0.01
Ethion < 0.02 mg/kg 0.02
Trithion < 0.05 mg/kg 0.05
Diazinon < 0.1 mg/kg 0.1
Methy! Parathion < 0.02 mg/kg 0.02
Ethyl Parathion < 0.02 mg/kg 0.02
Malathion < 0.05 mg/kg 0.05
Endosulfan | < 0.01 mg/kg 0.01
Endosulfan il < 0.01 mg/kg 0.01
Endosulfan Sulfate < 0.03 mg/kg 0.03
Chlorpyrifos < 0.01 mg/kg 0.01
* Analyzed by Lancaster Laboratories

Springborn Laboratories, Inc.
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Zeigler Brothers, Inc. Salmon Starter #1*

Date Submitted: 12/13/93 Date Reported: 1/26/34

Test Result Limit of Quantitation
Pesticide Screen LIl attached
Arsenic 2.6 ppm 0.1
Cadmium 0.6 ppm 0.1
Lead 0.4 ppm 0.2
Mercury <0.02 ppm 0.02

* Analyzed by Lancaster Laboratories

Springborn Laboratories, Inc.
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Ankistrodesmus Grab Sample*

Date Collected: 7/28/33 Date Reported: 9/6/93
Pesticide Screen !l . Result As Received Limit of Quantitation
Alpha BHC < 0.01 mg/kg 0.01
Beta BHC < 0.01 mgkg 0.0
Gamma BHC - Lindane < 0.01 mg/kg 0.01
Detta BHC < 0.01 mg/kg 0.01
Heptachlor < 0.01 mg/kg 0.01
Aldrin < 0.01 mgkg 0.01
Heptachior Epoxide < 0.01 mg/kg 0.01
ODE < (.01 mg’kg 0.01
ono < 001 mgkg 0.01
oot < 0.01 mg/’kg 0.01
HCB < 0.01 mg/kg 0.01
Mirex < 0.01 mg/kg 0.01
Methoxychior < 0.05 mgkg 0.05
Dieidrin < 0.01 mg/kg 0.01
Endrin < 0.01 mg/kg 0.01
Telodrin < 0.01 mg/kg 0.01
Chiordane < 0.05 mg/kg 0.05
Toxaphene < 0.1 mg/kg 0.1
PCBs < 0.2 mg’kg 02
Ronnet < 0.01 mg/kg 0.01
Ethion < 0.02 mg/kg 0.02
Trithion < 0.05 mg/kg 0.05
Diazinon < 0.1 mg/kg 0.1
Methyi Parathion < 0.02 mg/kg 0.02
Ethyl Parathion < 0.02 mg/kg 0.02
Malathion < 0.05 my/kg 0.05
Endosuifan | < 0.01 mg/kg 0.01
Endosufan § < 0.01 mg/kg 0.01
Endosulfan Sulfate <0.03 mg/kg 0.03
Chlorpyrifos < 0.01 mg/kg 0.01
* Analyzed by Lancaster Laboratories, inc.
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Ankistrodesmus Grab Sample*

. Date Collected: 7/28/33 Date Reported: 9/6/93

Limit of Quantitation

Analysis Result As Received "
Pasticide Screan LI " attached
Sodium | 2. mg/ I 10.

* Analyzed by Lancaster Laboratories, inc.

Springborn Laboratories, Inc.
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Well' Water Sample*
Date Collected: 7/29/93 Date Reported: 9/17/93
Pesticide Screen I;I11ll Result As Received Limit of Quantitation
Alpha BHC < 0.01 pght 0.01
Beta BHC < 0.01 pg 0.01
Gammma BHC - Lindane < 0.01 ugN 0.01
Qefta BHC < 0.01 ugh 0.01
Heptachlor < 0.01 ugh 0.01
Aldrin < 0.01 ugft 0.01
Heptachior Epoxids < 0.01 ggt 0.01
00E < 0.01 g1 0.01
00D < 0.01 pg/ 0.01
poT < 001 pg! 0.01
HCa < 0.01 gt 0.01
Mirex < 0.01 ggh 0.01
Methoxychlor < 0.05 pg 0.05
Dieidrin < 0.01 ug 0.01
Endrin < 0.01 ugft 0.0
Telodrin < 001 ugft 0.01
Chlordane < 03 ug/ 0.3
Toxaphene < 4. 4 4.
PCBs < 1 ugh 1.
Ronnei < 0.01 pg/l 6.01
Ethion < 0.02 ug 0.02
Trithion < 0.05 ug/ 0.05
Diazinon < 0.1 ugh 0.1
Methy| Parathion < 0.02 pgh 0.02
Ethy! Parathion < 0.02 g/t 0.02
Malathion < 0.05 gght 0.05
Endosutfan | < 0.01 uN 0.01
Endosulfan § < 0.01 ugl 0.01
Endosulfan Suffate < 0.03 ug 0.03
! Well water supplemented by Town of Wareham water
* Analyzed by Lancaster Laboratories, Inc.
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Well' Water Sample*

Date Collected: 8/9/93 Date Reported: 8/26/93

Analysis Result As Received Limit of Quantitation

Mercury < 0.00020 mg/ 0.00020
Arsenic < 0.20 mg/ 0.20
Selenium < 0.20 mgh 0.2
Boron < 0.040 mg/ 0.04
Thallium < 0.30 mg/i 0.3
Aluminum < 0.20 mg/l 0.2
Antimony < 0.20 mgn 0.2
Barium < 0.10 mg/ 0.1
Berylium < 0.010 mg 0.01
Cadmium < 0.010 mght 0.01
Calcium 1.71 mg 0.2
Chromium < 0.050 mgh 0.05
Cobatt < 0.050 mg/ 0.05
Copper < 0.020 mg/ 0.02
lron < 0.10 mgh 0.1
Lead < 0.10 mgh 0.1
Magnesium 2.31 mgh 0.1
Manganess < 0.010 mgn 0.01
Motybdenum < 0.10 mg/! 0.1
Nickel < 0.050 mgh 0.05
Potassium 1.07 mg/ 0.5
Siver < 0.020 mgi 0.02
Sodium 14.0 mg/ 04
Titanium < 0.010 mg/l 0.01
Vanadium < 0.010 mg1 0.01
Iinc <0.040 mgh 0.04
Total Organic Carbon *** < 1. mgl 1.

1 Well water supplementad by Town of Wareham water

* Analyzed by Lancaster Laboratories, inc.

*** Represents "non-purgeable TOC

Springborn Laboratories, Inc.
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8.0 APPENDIX V - ANALYTICAL METHODOLOGY
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United States Environmental Protection Agency (EPA) Toxic Substances Control Act (TSCA),
Good Laboratory Practice Standards (40 CFR, Part 792), August 17, 1989.
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)
Gregogy S Duéll Date

Analytical Chemistry Task Leader
Battelle Ocean Sciences

Page 5 of 20




Battelle Study Number SD-930121

QUALITY ASSURANCE STATEMENT
for SD-930121

Measurement of Neodol® 25-12 in Dilute Aqueous Samples in Support of
Aquatic Toxicity Testing with Daphnia magna

In accordance with Good Laboratory Practice Standards (40 CFR, Part 792) dated August 17, 1989,
this study has been monitored by Battelle Ocean Science’s Quality Assurance Unit. Study audit dates
and dates when the results were reported to the Study Director and management are listed in the
following table.

To the best of my knowledge, the analyses reported here accurately represent the data generated
during this study.

foainn L B il 8-11-94

Rosanna L. Buhl Date
Quality Assurance Coordinator
Battelle Ocean Sciences
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QUALITY ASSURANCE AUDITS

Conducted for SD-930121

Measurement of Neodol® 25-12 in Dilute Aqueous Samples in Support of
Aquatic Toxicity Testing with Daphnia magna

Audit Audit Date of Report Date of Report Date of Report
Type Date to Analytical to Study Director to Management
Task Leader

Initiation 2-28-94 NA! NA NA
3-28-94 NA NA NA

Lab Inspection 5-6-94 7-11-94 8-11-94 8-11-94
5-24-94 7-11-94 8-11-94 8-11-94

Data Package 7-29-94 8-2-94 8-11-94 8-11-94

Report Review 7-29-94/8-1-94 8-2-94 8-11-94 8-3-94

! NA: Not applicable. No issues noted and no report prepared.
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STUDY PARTICIPANTS

SD-930121

Measurement of Neodol® 25-12 in Dilute Aqueous Samples in Support of
Aquatic Toxicity Testing with Daphnia magna

Mr. Gregory S. Durell Analytical Chemistry Task Leader; HPLC Analysts

Mr. Richard Restucci Laboratory Technician; HPLC Analyst (in training)
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1.0 INTRODUCTION

The work reported in this document is a component of aquatic toxicological testing that has been
requested and initiated by the Sponsor of this study. The toxicological testing was conducted by
Springborn Laboratories. Battelle Ocean Sciences was responsible for providing chemical analytical
support to the toxicological testing by determining concentrations of the Test Substance in samples
received from Springborn Laboratories. The results of these chemical analyses are presented in this
Final Data Report.

The objective of the work reported in this document was to perform chemical analysis of aqueous
samples and primary stock solutions, for the determination of concentrations of alcohol ethoxylate
surfactants using the analytical method titled Analysis of Alcohol Ethoxylate Surfactants Using Solid
Phase Extraction (SPE) Cartridges and High Performance LiQuid Chromatography with Evaporative
Light Scartering Detection (HPLC/ELSD) in Dilute Aqueous Solutions. This analytical procedure was
approved by the Analytical Chemistry Task Leader on February 25, 1994, and by the Sponsor’s
Project Monitor on March 7, 1994.

1.1 Test Substance Identification

The Test Substance analyzed in this study was an alcohol ethoxylate (AE) surfactant (Neodol 25-12%).
The Test Substance was provided by the Sponsor (Shell Development Company). The Sponsor was
also responsible for providing Battelle with the lot number, analysis, purity, stability, storage
requirements, and all other relevant chemical and physical characterization data for the Test
Substance. The Test System and Test Substance identity and characterization information, and other
relevant test information for this study, as provided by the Sponsor, is summarized below.

Test System: Daphnia magna

Test Substance: Neodol?® 25-12

Test Substance CAS#: 68131-39-5

Test Substance Lot#: Tank TM 991 (05/26/92)

1204 (WRC Tox Sample Number)

Test Substance Purity: 100%
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Test Substance Composition:

Test Substance Analysis:

Test Substance Solubility:

Test Substance Stability:

Test Substance Storage
Requirements:

A C,,-C,s alcohol ethoxylate with an average of 12 moles of
ethylene oxide per mole of alcohol. Traces of free ethylene
oxide (less than or equal to 6 ppm) may be present in the neat
Test Substance.

The percent purity data is based on process knowledge, and
research and development prior to manufacture of the Test
Substance used. In addition, the compound was characterized
by the Sponsor prior to toxicologicat testing using the
following analytical tests: hydroxyl number, percent water,
cloud point, ethylene oxide distribution, carbon number
distribution, and percent weight polyethylene glycol. The data
from these analyses will be maintained by Shell Development
Company’s Westhollow Research Center (WRC) in the WRC
Analytical Special Collection of Files.

Completely soluble in water. May form gel.
Stable. An expiration date of one year (March 1995) was
assigned to the Test Substance by the Sponsor betore

providing the material to Battelle.

Cool, dry place.

2.0 MATERIALS AND METHODS

2.1 Analytical Method Description

The analytical procedure used was developed for the determination of total alcohol ethoxylate
surfactants in aqueous samples. The method involves an extraction step to isolate the surfactant from
a water sample and a high performance liquid chromatography (HPLC) analytical procedure to
quantify the nonionic surfactant concentration. The results are reported as total alcohol ethoxylate
surfactant concentrations. Concentrations of the surfactant were also determined in primary stock

solutions received from the toxicology testing laboratory.

In order to analyze alcohol ethoxylate (AE) surfactants in aqueous matrices at low levels the
surfactant must first be isolated from the water, concentrated, and analyzed using an appropriate
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method of detection to quantitate the amount of surfactant originally present in the aqueous sample.
The method used employs solid phase extraction (SPE) with a C; reverse phase cartridge for isolating
the analyte and concentrating the sample. After elution of the surfactant from the SPE cartridge with
methyl and isopropyl alcohol it is analyzed using an HPLC procedure (octyl HPLC-column separation
and methanol/water mobile phase gradient) that employs an evaporative light scattering detector
(ELSD) for analyte detection and quantification. This method quantifies total AE surtactant without
distinguishing between the various individual AEs or carbon chain distributions.

The primary stock solution surfactant concentration was determined by simply diluting the sample to
the appropriate concentration using methanol and analyzing it by HPLC/ELSD. No extraction step
was needed.

Formaldehyde testing was performed on, at least, one in ten randomly chosen samples to verify that
the toxicological testing laboratory had preserved the samples prior to shipping them to Battelle. A
commercially available formaldehyde test kit was used for the semi-quantitative determination of the
presence of formaldehyde. The procedure is a colorimetric, wet-chemistry, method that invoives the
addition of a color forming reagent to the water sample that has been adjusted to be an alkaline
solution. The intensity of the color that is formed is directly proportional to the formaldehyde
concentration, and approximate formaldehyde concentrations are determined in parts per million

(ppm).

The analytical procedure is described in detail in the document entitled Analysis of Alcohol
Ethoxylate Surfactants Using Solid Phase Extraction (SPE) Cartridges and High Performance Liquid
Chromatography with Evaporative Light Scartering Detection (HPLC/ELSD) in Dilute Aqueous
Solutions, which was developed specifically for these analyses. This Test Substance specific
document was prepared by Battelle and approved by the Sponsor on March 7, 1994. The analytical
procedure document, and associated study-specific analytical information, is included in Battelle’s
data-package for this study. This data-package will be provided to the Sponsor and a copy maintained
by Battelle Ocean Sciences.

2.2 Laboratory Quality Control

The water samples were processed in analytical batches of no more than 20 test samples. Each batch
of test samples included four laboratory quality control (QC) samples: one procedural blank (PB), one
matrix spike (MS), one matrix spike duplicate (MSD), and one blank spike (BS). The procedural
blank (which consists of Milli-Q laboratory water carried through all steps and treated as other
samples) sample was used to ensure that there were no significant levels of laboratory contamination.
The matrix spike (test sample spiked with the target analyte), matrix spike duplicate, and blank spike
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(1% formalin in Milli-Q water spiked with the target analyte) samples were used to demonstrate
laboratory accuracy and precision; these QC samples were also carried through all sample processing
procedures and treated as the rest of the samples.

A portion of a non-fortified (control) test sample was used to prepare the matrix spike samples
because it contained no background analyte levels yet had a sample matrix that was representative of
the test samples. The blank spike was processed to determine if the accuracy/recovery of the analyte
was affected by the sample matrix.

Each sequence of samples analyzed by the HPLC/ELSD instrument was initiated with a six-point
multilevel calibration. Test samples followed the initial calibration in the analysis sequence, and a

calibration check standard was analyzed at least every 12 samples to verify the validity of the
calibration.

Summarized below are the QC data quality objectives that applied for this study.

Data Quality Objectives

QC Analysis : Criteria Objective

Blank spike analyte recovery 70%-120%

Matrix spike analyte recovery 70%-120%

Matrix spike/spike duplicate precision <30% RPD

Procedural blank < 1 x limit of quantification (LOQ)
Instrument multilevel calibration Correlation coefficient >0.995
Instrument calibration check 15% RPD in determined and actual

standard concentration

2.3 Calculations

Sample Concentration Calculations

An external standard method of calibration and quantification was used. Sample extract
concentrations were determined by applying the multilevel quadratic calibration equation using a
chromatography data system on which the analytical data were acquired during the instrumental
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analysis. A six-point calibration curve which bracketed the expected concentration range of exposure
samples was generated at the initiation of the HPLC analysis. Calibration standard concentrations
were approximately 41, 81, 122, 162, 203, and 263 pug/mL. Original water sample concentrations
were subsequently determined by applying the water extraction volume (WEV) and pre-injection
volume (PIV) information. The PIV of the PB sample, controls, and 520 and 860 parts per billion
(ppb) nominal concentration samples was 500 uL.. For the 1,400 ppb nominal concentration samples,
the BS, MS, and MSD samples the PIV was 1.00 mL, and it was 2.00 mL for the samples with
nominal concentrations of 2,400 and 4,000 ppb. Analyte concentrations of the original water samples
were determined in ppb. Analyte concentration of the primary stock solution samples were
determined in parts per million (ppm).

Determined Water Sample Concentration (ppb) = EC X PIV x (1/WEV) x 1000
Primary Stock Solution Concentration (ppm) = EC X DIL VOL, x (1/DIL VOL,)

EC = Extract (HPLC sample) concentration (pg/mL = ppm)

PIV = Pre-injection volume (mL)

WEV = Water extraction volume (mL)

DIL VOL, = Final volume of diluted Primary Stock subsample (mL)

DIL VOL, = Volume of Primary Stock subsample taken for the dilution (mL)

Quality Control Sample Calculations

Two separate calculations were performed on the Quality Control (QC) sample data. Percent
recoveries were determined for the blank spike and matrix spike samples, and the relative percent
difference (%RPD) between the two percent recovery values was determined for the matrix
spike/duplicate sample pair.

% Recovery = WC, X (1/WCg) X 100% =
(Determined concentration / Expected concentration) X 100%

%RPD = [%REC,;s — %REC\] X 2/(%REC,s + %RECysp) X 100% =
(Difference between MS and MSD recovery / Average of MS and MSD recovery) X 100%

WCp,= Determined water sample concentration (ppb) — calculated as shown above
WCs= Spiked water sample concentration (ppb) — prepared concentration
%REC,;s = Percent recovery of the matrix spike sample

%REC,sp; = Percent recovery of the matrix spike duplicate sample
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Limit of Detection and Limit of Quantitation

The limit of detection (LOD) and limit of quantitation (LOQ) was determined for the analyses. The
target analyte had to provide a detector response of a minimum 3:1 signal:noise ratio to be identified
and considered detected in the analyses.

The LOD was calculated by using the peak height equivalent to a signal:noise ratio of 3:1 in samples
as the signal, comparing it to the peak height of the analyte in the low-level calibration standard to
convert the signal to a sample extract concentration (EC), and applying the water extraction volume
(WEV) and the pre-injection volume (PIV), as shown previously. The LOD was determined using
two samples with the lowest nominal concentration and averaging the values obtained in the two
determinations.

The LOQ was determined as the water sample concentration equivalent to a final extract concentration
that is the same as the low calibration standard. The LOQ was determined using the PIVs and WEVs
used for the samples with the lowest nominal concentration.

LOD (ppb) = H,, X (Cu/Hs) X PIV X (1/WEV) x 1000
LOQ (ppb) = Cs X PIV X (1/WEV) x 1000

H,, = Peak height equivalent to 3 X the noise in the sample

H,s = Peak height of analyte in the low-level calibration standard

C.s = Concentration of analyte in the low-level calibration standard (ug/mL = ppm)
PIV = Pre-injection volume (mL)

WEV = Water extraction volume (mlL.)

3.0 RESULTS
3.1 Analytical Results — Toxicological Test Samples

The results of the chemical analyses of the samples received from the toxicological testing laboratory
are presented in Table 1. The analyses of the test samples were performed in two analytical batches,
the first batch containing the t=0 hr (new) and t= 24 hr (old) samples and the second batch
containing the t=24 hr (new) and t=48 hr (old) samples. Table 1 also presents the data for the
Primary Stock Solution analyses.
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Table 1. Neodol® 25-12 Concentrations in Samples Received from the
Toxicological Testing Laboratory

“Battelle " Test Sample Nominal _ Measured
Sample ID Time/Type Conc. Conc.
(ppb) (ppb)
Batch #1
NEO1 t=0, new 0 ND
NEO02 t=0, new 520 248
NEO3 t=0, new 860 434
NEO4 t=0, new 1,400 1,161
NEO5 t=0, new 2,400 1,735
NEQ6 t=0, new 4,000 3,138
NEO0S t=24, old -0 ND
NEQ09 t=24, old 520 241
NE10 =24, old 860 590
NEI1 t=24, old 1,400 927
NE12 t=24, old 2,400 1,727
NEI13 t=24, old 4,000 3,029
Batch #2
NE1l4 t=24, new 0 ND
NE15 =24, new 520 303
NE16 t=24, new 860 546
NE17 t=24, new 1,400 1,118
NE18 t=24, new 2,400 1,433
NE19 t=24, new 4,000 3,445
NE22 t=48, old 0 ND
NE23 t=48, old 520 270
NE24 =48, old 860 480
NE25 =48, old 1,400 1,089
NE26 =48, old 2,400 1,433
NE27 =438, old 4,000 3,519
Primary Stock Solution (ppm) (ppm)
NEO7 t=0, stock 10,000 10,730
NE21 =24, stock 10,000 10,460

ND: Not detected; <LOD.
LOD (limit of detection) = 65 ppb.
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The measured analyte concentrations in the test samples that had been fortified with the Test
Substance ranged from 241 ppb (for sample NEQ9, a sample with a nominal concentration of 520
ppb) to 3,519 ppb (for sample NE27, a sample with a nominal concentration of 4,000 ppb). The
measured concentrations were between 46 percent (sample NE09) and 88 percent (sample NE27) of
the nominal concentration. In general, on a relative basis, the measured concentrations deviated more
from the nominal concentrations tor samples with lower concentrations than for samples with higher
concentrations.

The concentrations measured for the Primary Stock Solutions were 10,730 and 10,460 ppm for the
two samples, both of which had nominal/expected concentrations of 10,000 ppm. The measured
Primary Stock Solution concentrations in the two samples were 7 and 5 percent higher than the
expected concentration.

3.2 Analytical Results — Quality Control Samples
All quality control objectives were met for this work. The six-point multi-level instrument calibration
used had a correlation coefficient of 0.995707 for the quadratic equation, and the continuing

calibration check analyses ranged from 5.8 to 10.9 relative percent difference between the determined
and actual standard concentration.

The limit of detection (LOD) and limit of quantitation (LOQ) were determined as described in Section
2.3, and were as follows.

Limit of Detection and Limit of Quantitation

Limit of Detection (LOD) 65 ppb

Limit of Quantitation (LOQ) 203 ppb

The concentrations for all samples with anticipated analyte concentrations (i.e., all samples except the
laboratory procedural blanks and toxicological test control samples) had measurable levels of analyte
and determined to be above the LOD and the LOQ.
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Table 2. Laboratory Quality Control Sample Analysis Results

Battelle QC Sample Concentration Recovery
Sample ID Type Expected Determine (%)
(ppb) (ppb)

Batch #1

NH45PB Procedural Blank ND ND ND

NHA46BS Blank Spike 2,026 1,540 76.0

NH47MS Matrix Spike 2,026 1,601 79.0

NH48MSD Matrix Spike Duplicate 2,026 1,586 783
MS/MSD %RPD: 0.9

Batch #2

NH49PB Procedural Blank : .ND ND ND

NHS0BS Blank Spike 2,026 1,814 895

NHS1MS Matrix Spike 2,026 1,849 91.2

NHS2MSD Matrix Spike Duplicate 2,026 1,855 91.6
MS/MSD %RPD: 0.3

ND: Not detected; <LOD.
LOD (limit of detection) = 65 ppb.
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The results of the laboratory quality control (QC) sample analyses are presented in Table 2. The
target analyte was not detected in either of the two procedural blank samples. The analyte recovery
in the blank spike (BS) samples were 76% and 90% for analytical batches #1 and #2, respectively.
The analyte recovery in the four matrix spike (MS/MSD) samples ranged from 78% to 92%, and
these data suggest that there were no significant matrix effects on the analytical procedure.
Acceptable precision was observed for both analytical batches. The relative percent differences in the
measured analyte recoveries for the MS/MSD duplicate analyses were 0.9% and 0.3% for analytical
batches #1 and #2, respectively.

The QC data indicate that the laboratory analysis was in control for this work. The quality control
data met the data quality objectives, and there were no identified circumstances or occurrences during
the conduct of this work that may have affected the quality or integrity of the data.

4.0 ARCHIVING OF DATA

Study records that will be maintained by Battelle include, but are not limited to:

. Verified copies of all raw data and documentation records

. Verified copy of the signed and approved Analytical Chemistry Method, and
associated amendments and deviations

° All correspondence, memos, or notes pertaining to the study

° Copy of the signed Final Data Report

o Test Substance records, including receipt and inventory, and physical and chemical

characterization data, as supplied by the Sponsor

All project files, including verified copies of the raw data and the Final Data Report, will be archived
by Battelle after the submission of this Final Data Report. The Battelle Quality Assurance Unit
manages the limited-access data archival. Additionally, a small amount of Test Substance will be
archived by Battelle.
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APPENDIX A

Deviations to Analytical Method
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BATTELLE OCEAN SCIENCES
Miscellaneous Docurmnentation Form Page__ 1 of 1

Project Title: Gap-Filling Project

Study Number: SD-930121 Battelle Project Number: N8328-0002
This is a Deviation to Analytical Method: Yes _ X No
Entered by: Gregory S. Durell Date: August 10, 1994

Subject: Miscellaneous Deviations to Analytical Method

. The temperature recorded for Refrigerator #2, where standards and samples were stored,
ranged from 1 to 10°C for March through June. Standards were stored in this
refrigerator since March, and water samples and/or extracts were stored in this
refrigerator in May and June. Unextracted water samples were to be stored at
approximately 4°C, as indicated in the Analytical Procedure Document. Although this
temperature range is larger than what may be considered covered by "approximately
4°C", it is not expected to have impacted the integrity of the samples or results, because
of the stability of the test substance.

. The temperature for Refrigerator #2 was recorded twice, not three times as it should be,
during the week of May 29, 1994.

. All study samples were analyzed at least one time, and several Batch #1 samples two
times, without producing usable data because of failed calibration or data acquisition
problems. The samples were then re-analyzed by HPLC and usable data generated.
However, because of the possibility of sample evaporation during storage between the
initial and final HPLC analyses, the PLV was re-adjusted before the final analysis. This
was accomplished by evaporating the entire sample extract to dryness and adjusting the
PIV to the pre-assigned PIV, less 100 or 200 xL (depending on if the sample had
received one or two previous injections of 100 xL each).

Date: O%/‘ ' ’ql./

Approved:
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The data and report presented for “NEODOL® 25-1l2 - Acute Toxicity tg Eathead Minnow
(Pimephales promelas) Under Static Renewal Conditions” were produc*;_gtcompiled;gn
accordance with all pertinent TSCA Good Laboratory Practice Regulations (40 CFR, Part 792)
with the following exceptions: routine water and food contaminarit screening analyses for
pesticides, PCBs and metals were conducted using standard U.S. EPA procedures by Lancaster
Laboratories, Lancaster, Pennsylvania. These data were not collected in accorcance with Good
Laboratory Practice procedures (i.e., no distinct protocol, Study Director, etc.). Stability,
characterization, and verification of the test material identity and maintenance of records on the
test material are the responsibility of the Study Sponsor. At the termination of the testing
program, all remaining test material will be sent to the Study Sponsor. Archival of a sample of

the test material is the responsibility of the Study Sponsor.
SPRINGBORN LABORATORIES, INC.

’fﬁwa K (A, e A7

Maura K. Collins Date
Study Director

Springborn Laboratories, Inc.
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SUMMARY

NEODOL® 25-12 - Acute Toxicity to Fathead Minnow
(Pimephales promelas) Under Static Renewal Conditionssl

SPONSOR: | Shell Development Company

PROTOCOL TITLE: "Alcohol Ethoxylate Surfactants: Protocol for Conducting
an Acute Toxicity Test, Under Static Renewai Conditions,
with Fathead Minnows Following TSCA Test Guidelines
§ 797.1400," Springborn Protocol #021494/TSCA/SHELL/
FM-SR and Protocol Amendment #1 dated 2 May 1594,

REPORT NUMBER: 94-7-5363
STUDY NUMBER: 777.0294.6112.101
TEST MATERIAL: NEODOL® 25-12, CAS Registry No. 68131-39-5, Lot No.

20944-122 (Tank TM 991), WRC TOX. No. 1204, a clear,
viscous liquid reported by the Study Spcnsor to contain
100% active ingredient, received 17 February 1994.

TEST DATES: 2 to 6 May 1994
TEST ORGANISM: Pimephales promelas

Total length: Mean = 35 mm;

range = 28 to 41 mm; N = 30

Wet weight: Mean = 0.56 g;

range = 0.30t0 0.80 g; N = 30

Source: Springborn Laboratories culture facility

DILUTION WATER: modified GFT

pH: 7.5 (batch #7)

Specific conductivity: 240 umhos/cm
Total hardness as CaCO;: 52 mg/L
Total alkalinity as CaCO,: 27 mg/L

TEST CONDITIONS: 86-hour duration, 21 to 22 °C, illumination of 970 fux (90
footcandles), photoperiod of 16 hours light and 8 hours
dark

-

Springborn Laboratories, Inc.
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NOMINAL TEST

CONCENTRATIONS:

MEAN MEASURED

CONCENTRATIONS:

EFFECT CRITERION:

RESULTS:

0.52, 0.87, 1.4, 2.4 and 4.0 mg/L

e ot
0.35, 0.66, 1.0, 1.8 and 3.3 mg/L -

ST
B

Death as defined by lack of opercular movement by :'Eést
fish.

The 96-hour LC50 value was calculated by probit analysis
to be 1.4 mg/L (95% confidence interval estimated to be 1.2
to 1.5 mg/L). '

The 96-hour No-Observed-Effect Concentration (NOEC) was
determined to be 0.66 mg/L.

Springborn Laboratories, Inc.
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1.0 INTRODUCTION

The purpose of this study was to estimate the acute toxicity (LC50) of NEODOL® 25-12
to fathead minnow (Pimephales promeias) under static renewal conditions. T‘H"é‘ﬁ'so is defined
as the concentration of test material in diluticn water which causes montall %f 50% in ﬂﬁ
exposed test population after a fixed period of time. This value is often used as a relative
indicator of potential acute hazards resulting frcm release of the test material into aquatic
environments. The study was initiated on 2 March 1894, the day the Study Director signed the
protocol, and was completed on the day the Study Director signed the final report. The -
experimental phase of the 96-hour definitive test was conducted from 2 to 6 May 1994 at the
Environmental Sciences Division of Springborn Laboratories, Inc. (SLI), in Wareham, Massa-
chusetts. All original raw data and the final report produced during this study are stored at Sheil
Development Company.

2.0 MATERIALS AND METHODS

2.1 Protocol

Procedures used in this acute toxicity study followed those described in the Springborn
protccol entitled "Alcohol Ethoxylate Surfactants: Protocol for Conducting an Acute Toxicity Test,
Under Static Renewal Conditions, with Fathead Minnows Following TSCA Test Guidelines
§ 797.1400," Springborn Protocol #021494/TSCA/SHELL/FM-SR and Protocol Amendment #1
dated 2 May 1994 (Appendix |). The methods described in this protocol meet or exceed the
standard procedures described in the U.S. EPA Toxic Substances Control Act (TSCA) Test
Guidelines § 797.1400 (U.S. EPA, 1985) and meet the primary technical objectives of the Shell
Research Limited/Sittingbourne Research Center guidelines (SOP No. 81, Edition No. 8).

2.2 Test Material

The test material, NEODOL® 25-12, was received from Shell Development Company,
Houston, Texas on 17 February 1994. Upon receipt at Springborn, the test material was stored
at room temperature (approximately 20 °C) in a dark, ventilated cabinet. Test concentrations are
reported as milligrams of test material per liter of solution (mg/L). The following information

describes the test material:

Springborn Laboratories, Inc. B
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Empirical Formula: not available

Chemical Name: not available

Physical Appearance: clear, viscous liquid

Lot No.: 20944-122 (TANK TM 991) il

CAS Registry No.: 68131-39-5 - .
Purity: 100% (Appendix il} ' o
Molecular Weight: ave: 719

Water Solubility: complete, may form: gel

Vapor Pressure: < 0.1 mm Hg

2.3 Test Organisms

The fathead minnow (Springborn Lot #94A30) used in this toxicity test were obtained from
laboratory cultures maintained at Springborn. The cuiture water was "soft" water and was drawn
from a 100-meter deep bedrock well into a concrete reservcir where it was aerated and
supplemented with well water supplied by the Town of Wareham, Massachusetts. Culture fish
were held in a 500-L fiberglass tank under a photoperiod of 16 hours light and 8 hours darkness.
The water which flowed into the culture tank had total hardness and alkalinity ranges as calcium
carbonate (CaCO,) of 32 to 38 mg/L and 24 to 28 mg/L, respectively. Other parameters
monitored in the holding tank were pH with a range of 6.9 tc 7.2, dissolved oxygen concentration
with a range of 88 to 94% of saturation and conductivity with a range of 130 to 140 micromhos
per centimeter (umhos/cm) (SLI Weekly Record of Fish Holding Water Characteristics, Vol. 6 and
the SL! Gravity Feed Tank Water Quality Analysis Logbook, Vol. 8). Test fish were maintained
under these conditions for a minimum of 14 days. The temperature in the holding tank was
22 °C during this period. The fish were fed a dry commercial pelleted food, ad /ibitum, daily
except during the 48-hours prior to testing. Representative samples of the food source were
analyzed periodically for the presence of pesticides, PCBs and toxic metals (Appendix ill). None
of these compounds were detected at concentrations that are considered toxic in any if the food
samples analyzed. Based on the results of the pesticide analysis, food sources were considered
to be of acceptable quality since the total concentration of pesticides measured was less than
0.3 mg/kg (ASTM, 1985). No mortality was observed among the test fish population during the
48-hour period prior to test initiation (SLI Daily Record of Fish Holding Conditions). A
representative sample (N = 30) of fish from the test population had a mean total length of 35 mm
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(range 28 to 41 mm) and a mean wet weight of 0.56 g (range 0.30 to 0.80 g) {SLi Fish Length
and Weight Log, Vol. Ii).
2.4 Reference Test - - =
A copper nitrate reference test was conducted with the test organism population on 11
May 1894. The resulting 96-hour LCSO0 was calculated by moving average angle analysis to be
140 ug/L (95% confidence interval of 110 to 190 ug/L) (SL! Pimephales promeias Copper Nitrate
Reference Log, Vol. V). In addition to the above data, culture records document the ability of this
population of Pimephales promelas to successfully and actively feed, grow and reproduce over
a period of several generations. Based on the results of the reference test and the successful
culture of Pimephales promelas, it was established that this population was suitable for testing.

2.5 Test Dilution Water

A batch of dilution water was prepared for the study by reconstituting "soft’ laboratory
water (i.e., a mixture of unadulterated well water and untreated town well water) with various
reagents to a specified hardness. The dilution water was from the same source as the culture
water described above. The batch of water used during this study had a total hardness as
CaCO, of 52 mg/L, a total alkalinity as CaCO, of 27 mg/L, a pH of 7.5, and acidity of 11 mg/L,
and a specific conductivity of 240 umhos/cm (SLI Statics Modified GFT Water Quality Log Book,
Vol. lll). Representative samples of the dilution water source were analyzed periodically for the
presence of metals, pesticides and PCBs (Appendix IV). None of these compounds were
detected at concentrations that are considered toxic in any of the water samples analyzed, in
agreement with ASTM Standard Practice (ASTM, 1980). In addition, representative samples of
the dilution water source were analyzed monthly for total organic carbon (TOC) concentration.
Based on these analyses, the TOC concentration of the dilution water source was 0.82 mg/L for
the month of May 1994 (SLI TOC Master Log). In addition, TOC concentration and total
suspended solids (TSS) analyses were conducted at Springborn on the batch of dilution water
used during this study (Batch #7). These analyses resulted in TOC and TSS concentrations of
4.2 mg/L and 1.5 mg/L, respectively. Several species of daphnids (a representative freshwater
organism generally recognized to be sensitive to chemical challenges) were maintained in water
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from the same source as the dilution water utilized in this study and have successfuily survived
and reproduced over several generations. The performance of the daphnid cultures, in

combination with the previously mentioned analyses, confirms the acceptabilityggf this dilution

water. ~ : -l H

2.6 Test Conditions

Test vessels were positioned in stratified random order in a waterbath designed to
maintain test solution temperatures at 22 + 2 °C. Test solutions were not aerated. The
photoperiod during testing was the same as that provided in the fathead minnow cuiture area.
Light at an intensity of 970 lux (S0 footcandles) was provided at the surface of the solution. The
culture area received a regulated photoperiod of 16 hours of light and 8 hours of darkness.
Sudden transitions from light to dark and vice versa were avoided. Light intensity was measured
using a General Electric type 214 light meter.

2.7 Test Concentrations

Selection of nominal NEODOL® 25-12 concentrations for the 96-hour definitive static
renewal toxicity test with Pimephales promelas was based on toxicity information deveioped at
Springborn through preliminary testing. The nominal concentrations chosen were 0.52, 0.87, 1.4,
2.4 and 4.0 mg/L.

2.8 Test Procedure

The static renewal toxicity test was conducted in 18.9-L glass aquaria which contained
15 L of test solution. The exposure solution in each test vessel had a depth of 18.4 cm and a
surface area of 819 cm? Duplicate test aquaria were established for each treatment level and
the control. Prior to use, the test material was heated at a temperature of 50 to 60 °C, then
stirred with a glass rod to ensure homogeneity. Following heating and mixing, the test material
was observed to be a clear, colorless, viscous liquid. A 10 mg/mL stock solution was then
prepared by diluting 10 g of the test material in 1000 mL of distilled, deionized water. The
resultant stock solution was observed to be clear and colcrless with no visible sign of

undissolved test material (e.g., precipitate, film on solution’s surface).
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Replicate treatment level solutions with nominal concentrations of 0.52, 0.87, 1.4, 2.4 and
4.0 mg/L were prepared by adding the appropriate amount of the 10 mg/mL stock solution to
15 L of dilution water. The exposure solutions were stirred for 30 seconds with &fAMCO Model
700 laboratory stirrer. The test solutions were observed to be clear and colore@liith no visitife
sign of undissolved test material. One set of control vessels was also established which
contained the same dilution water and was maintained under the same conditions as the
treatment vessels but contained no NEODOL® 25-12. Test solutions were renewed at 24, 48 and
72 hours of exposure following the procedure mentioned above. A duplicate set of exposure

vessels was established to prepare renewal solutions.

Approximately 15 to 20 minutes after the test solutions were prepared, fathead minnow
were impartially added to each test vessel (10 fathead minnow per replicate, 20 fathead minnow
per treatment level and control). Fathead minnow were added to the test vessels no more than
two at a time until all vessels contained two fish. This procedure was repeated until all replicate
test vessels contained ten fish. Dead fathead minnow were removed from the test vessels at
each observation interval. At each renewal period, the fathead minnow were carefully transferred
from the aged test solutions into their respective freshly prepared test solutions using a modified

fine-mesh dip net. Fathead minnow were not fed during the study.

2.9 Test Monitoring

All aquaria were examined after 0, 24, 48, 72 and 96 hours of exposure as follows: mor-
talities were recorded, dead fish were removed, and observations of the fish for sublethal effects
(e.g. loss of equilibrium) and the physical characteristics of the test solutions were recorded.
Dissolved oxygen concentration, temperature and pH were measured in all exposure solutions
at test initiation and at each 24-hour interval. Water quality parameters were recorded in both
the aged and freshly prepared test solutions at 24, 48 and 72 hours of exposure. Total hardness,
total alkalinity, acidity and specific conductance were measured at O-hour in each replicate of the
control and the treatment level solutions. In addition, the temperature of the surrounding water

in the waterbath was continuously monitored throughout the exposure period.

Springborn Laboratories, Inc.




Report No. 94-7-5363 Page 14 of 75

Total hardness concentration presented in this report was measured by the EDTA
titrimetric method, total alkalinity concentration was determinec by potenticmetric titration to an
endpoint of pH 4.5 and acidity concentration was determined by potentiometrie-titration to an
endpoint of pH 8.3 (APHA et al., 1985). Specific conductivity was measu@¥with a Yellov
Springs Instrument Company (YSI) Mode! #33 salinity-conductivity-temperature meter and prC:E:e.
A Jenco Model 601A pH meter and combination electrode was used to measure pH. Dissolved
oxygen concentration was measured with a YSI Model #57 dissolved cxygen meter and probe.
Daily temperature was measured with a Fisher Scientific alcohol thermometer. Continuous
temperature monitoring was performed using a Fisher Scientific Min/Max thermometer.

2.10 Analytical Measurements

During the definitive exposure period, water samples were removed from each replicate
solution of each treatment level and the control at 0, 24, 72 and 96 hours. A composite of the
water samples (replicates A and B) for each treatment level and control were analyzed for
NEODOL® 25-12 concentration. Sample containers were approximately 700-mL borosilicate glass
bottles with Teflon®-lined screw caps. Samples analyzed at the 0- and 72-hour sampling intervals
were removed from the freshly prepared exposure solutions. Samples analyzed at 24 and
96 hours were removed from the aged exposure solutions. In addition, a sample of the primary
stock solution (10 mg/mL, nominal) used to formulate the exposure solutions was collected for
analysis at 0, 24, 48 and 72 hours. Each exposure solution sample was collected from the
approximate midpoint of the test vessel with a volumetric pipet. Sample containers were
completely filled to minimize headspace. On the day of collection, all samples were preserved
with 1% formalin and delivered to Battelle Ocean Sciences, Duxbury, Massachuseits, for analysis.
Samples were analyzed in accordance with methods described in Battelle Ocean Sciences Study
#5D-930122 (Appendix V). All of the glassware used in testing and sample collection was
thoroughly washed with sequential rinses of a 10% solution of nitric acid, acetone, distilled-

deionized water, isopropanol and distilled-deionized water.
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2.11 Determination of LC50 and NOEC

The measured concentrations tested and the corresponding mortality data derived from
the toxicity test were used to estimate 24-, 48-, 72- and 96-hour median lethal_goncentraticns
(LCS0) and 95% confidence intervals. The LCS0 is defined as the concentgggion of the test.
material in dilution water which caused mortality of 50% of the test organism population at tf'ilre
stated time interval. If at least one test concentration caused mortaiity of greater than or equal
to 50% of the test population, then a computer program, modified from the program of C.
Stephan (Peitier et al, 1985), was used to caiculate the LCS0 values and 95% confidence

intervais.

Three statistical methods were available in the computer program: moving average angle
analysis, probit analysis, and noniinear interpolation with 85% confidence intervals calculated by
binomial probability. Moving average angle and probit analyses yield statistically sound resuits
only if at least two concentrations produce mortality of between 0 and 100% in the test
population. The selection of reported LC50 values and 95% confidence intervals was based
upon an examination of the database and the resulits of the computer analysis. Selection criteria
included the establishment cf a concentration-effect relationship, the number of concentrations
causing partial responses, and the span of responses bracketing the LCS0 vaiue. If two or more
statistical methods produced acceptable results, then the method which yielded the smalilest 95%
confidence interval was selected. The No-Observed-Effect Concentration (NOEC) during the 96-
hour exposure period was also determined. The NOEC is defined as the highest concentration
tested at and below which there was no toxicant-related mortality or physical and behavioral

abnormalities (e.g., lethargy, loss of equilibrium), with respect to the control organisms.

3.0 RESULTS
3.1 Preliminary Test
Prior to initiating the definitive study, a preliminary range-finding test was conducted at
Springborn from 7 to 11 March 1994 at nominal NEODOL® 25-12 concentrations of 0.40, 1.0, 4.0,
10 and 20 mg/L. One exposure vessel was established for each treatment level and the control.
At 24 hours of exposure, 100% mortality was cbserved in the three highest test concentrations
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(4.0, 10 and 20 mg/L). At test termination, no mortality or sublethal effects (e.g. complete loss
of equilibrium, darkened pigmentation) were observed in the two remaining treatment levels (0.40
and 1.0 mg/L) or the control. Based on these results, the definitive study wassconducted at a
nominal conceritration range that was calculated with a 50% dilution factor in #effort to obtain
data sufficient to establish both an LC50 and a NOEC value. Nominal concentrations of 0.52,
0.87, 1.4, 2.4 and 4.0 mg/L were selected for the definitive study with NEODOL® 25-12,

3.2 Definitive Test

3.2.1 Evaluation of Test Conditions - The measurements of the water quality
parameters recorded during the definitive study are presented in Tables 1 (pH, dissolved oxygen
concentration, temperature) and 2 (total hardness, total alkalinity, specific conductance and
acidity). Throughout the exposure period, the water quality parameters measured were
unaffected by the concentrations of NEODOL® 25-12 tested and remained within acceptable
ranges for the survival of fathead minnow. Daily temperature monitoring of the test solutions and
continuous temperature monitoring of the water in the surrounding waterbath established that
the temperature in the test solutions ranged from 21 to 23 °C throughout the exposure period.

3.2.2 Analytical Results - The resuilts of the analysis of the primary stock solution and
the test solutions for NEODOL® 25-12 concentration are summarized in Table 3. Results of the
analysis of the primary stock solution (10 mg/mL or 10,000 mg/L) used to formulate the test
solutions established measured concentrations of NEODOL® 25-12 which were 100% of the
nominal concentration. Review of the reported results for the analyses of the exposure solutions
indicate that the concentration of test material at O-hour, in the newly prepared solutions,
averaged 64% of the nominal fortified levels. Analysis of the same solutions following 24 hours
indicated an increase in the amount of measurable test material. Analysis of the 24 hour old
solutions resulted in measured concentrations which averaged 85% of nominal or approximately
20% greater than the measurements established for the newly prepared solutions at O-hour.
Analyses of the newly prepared and aged solutions at 72 and 96 hours, respectively, established
measured concentrations of the test article which were consistent with expectations. That is,

higher measured concentrations of the test material were observed in the newly prepared

gme
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solutions (72 hours) when compared to the concentrations determined for the aged solutions (96
hours). Concentrations measured at 72 (new solutions) and 86 hours (aged solutions) averaged
85 and 58%, respectively. Baseu onthese data it is believed by Springborn’s Study Director that
the measured concentrations reported for the O-hour analysis actually representsthe measurable
concentration of test material in the aged solutions at the 24-hour interval. Similarly, the
measurements reported for the aged solutions at 24 hours actually represent measurable
concentrations of the test material in the newly prepared solutions for the O-hour interval. Since
the exposure concentrations were determined based on the average of the measured
concentrations established in the newly prepared and aged solutions, the suspected complication
in sample identity did not alter the definition of the exposure conditions or conclusions of the
study. Mean measured concentrations of NEODOL® 25-12 in the exposure solutions averaged
75% of nominal and defined the treatment levels as 0.35, 0.66, 1.0, 1.8 and 3.3 mg/L. Analytical
results are presented in Battelle Ocean Sciences Study #SD-930122 (Appendix V).

3.2.3 Biological Results - The concentrations tested, the corresponding cumulative
percent mortality and the observations made during the definitive exposure are presented in
Table 4. Throughout the exposure period, all exposure solutions were observed to be clear and
colorless and contained no visible signs of undissolved test material. Following 24 hours of
exposure, 100% mortality was observed among fathead minnow exposed to the highest
concentration tested (3.3 mg/L). At test termination (96 hours of exposure), mortality of 95% was
observed among fathead minnow exposed to the 1.8 mg/L test concentration, while 5% mortality
was observed in the 1.0 mg/L test concentration. In addition to the recorded mortalities,
sublethal effects were observed among the one surviving fish at the 1.8 mg/L test concentration
and in one of the surviving fish at the 1.0 mg/L test concentration. No mortality or sublethal
effects were observed among fathead minnow exposed to the remaining test concentrations (0.35
and 0.66 mg/L) or the control. The 24-, 48-, 72- and 96-hour concentration-response (mortality)
curves for this study are presented in Figures 1, 2, 3 and 4, respectively. Table 5 summarizes
the 24-, 48-, 72- and 96-hour LC50 values and corresponding 5% confidence intervals, and
presents the No-Observed-Effect Concentration (NOEC) through 96 hours. Based on mean
measured concentrations of NEODOL® 25-12, the 96-hour LCS0 value was estimated by probit
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analysis to be 1.4 mg/L with a corresponding 95% confidence interval calculated to be 1.2 to
1.5 mg/L. The 86-hour NOEC for this study was 0.66 mg/L.

#
i

L
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PROTOCOL DEVIATION

1. The study protocol states that the water samples (approximately 500 mL) will be coliected
in 700-mL glass containers which are completely filled to minimize headspace. Durifig
this study, water samples (approximately 700 mL volume) were collected in 700-mL gléss
containers which were completely filled to minimize headspace. The increase in sample

volume was necessary to avoid headspace within the sampling container.

2. The study protocol states that dissolved oxygen concentrations will not be allowed to
drop below 60% of saturation throughout the exposure period. During this study, the
dissolved oxygen concentration in replicate A of the 4.0 mg/L treatment level (nominal)
dropped to 55% of saturation in the aged solution at the 24-hour interval, prior to solution
renewal. The dissolved oxygen concentration measured was sufficient for the survival
and normal behavior of the exposed organisms, and mortalities observed at this treatment
level was not related to dissolved oxygen concentration. Therefore, this deviation did not

adversely impact the results of this study.
It is our opinion that this deviation did not affect the results of this study.

SPRINGBORN LABORATORIES, INC.

AN are ¢ (xd"*' 01994

Maura K. Collins Date
Study Director
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QUALITY ASSURANCE UNIT STATEMENT

The raw data and report for "NEODOL® 25-12 - Acute Toxicity To Fathead minnow
(Pimephales promelas) Under Static Renewal Conditions" were inspected by the Quality
Assurance Unit (QAU) at Springborn Laboratories Inc., Environmental Sciences Division to
determine adherence with the study protocol and laboratory standard operating procedures. In
addition, inspection of certain phases of the in-life portion of the study was performed. Dates of
study inspections, dates reported to the Study Director and to Management are listed below.

Based on these inspections, it was determined that this report accurately reflects the raw

data collected during this study.

Inspection Date Reported to Study Director Reported to Management
5/3/94 5/3/94 5/6/94
6/10/94 6/13/94 6/17/94
9/29/94 10/3/94 10/7/94
10/19/94 10/19/94 10/19/94

SPRINGBORN LABORATORIES, INC.

< \ S e QJ&‘S w\ \CL\&\\
Patricia D. Royal Date

Manager, Regulatory Affairs
and Quality Assurance Unit
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Table 1. The pH, dissolved oxygen concentration and temperature
measurements recorded during the 96-hour static renewal
exposure of fathead minnow (Pimephales promelas) to
NEODOL® 25-12.

Nominal o-Hour 24-Hour" 48-Hour" 72-Hot;|r" 7 96-Hour
Concentration — — ————— -
mg) - A B A B A B A B A B
pH
Control 75 7.5 7.3/7.8 7.3/7.8 6.9/7.8 6.9/7.8 7.3/7.8 7.2/7.8 7.3 7.2
0.52 7.5 7.6 7.2/78 7.2/7.8 7.0/7.8 7.0/7.8 7.3/7.8 7.2/7.8 72 7.2
0.87 7.6 76 7.3/7.8 7.3/78 7.0/7.8 7.1/7.8 7.3/7.8 7.3/7.8 7.3 7.3
1.4 76 76 7.3/7.8 7.3/78 7.2/7.8 ‘7.217.8 7.3/79 7.3/7.8 7.3 7.2
2.4 7.6 76 7.3/78 7.4/7.8 7.2/78 7.2/7.8 7.4/7.8 7.4/7.9 7.3 7.6
40 76 76 74-° 72 - /- - - - -

Dissolved Oxygen, mg/L

(% saturation)
Control 8.7 8.7 7.3/81 6.9/9.1 7.3/8.7 7.0/8.8 7.5/8.7 7.1/8.8 7.3 7.0
©9) (99 (82/102) (77/102)  (83/99)  (80/101) (86/99)  (81/101) 83)  (80)
0.52 8.6 a.7 6.7/9.2 6.6/9.1 6.9/8.8 6.8/8.7 7.0/8.7 7.1/8.8 6.8 6.8
©8)  (89) (75/103) (74/102)  (79/101)  (78/99) (80/99)  (81/101) 78 (79)
0.87 8.7 8.7 6.6/9.2 6.8/9.2 6.8/8.8 7.0/8.8 6.9/8.7 7.4/8.8 7.0 7.2
©9)  (99) (74/103) (76/103)  (78/101)  (80/101) 79/99)  (85/101) 80)  (82)
1.4 8.8 8.7 6.8/9.2 6.8/9.2 7.0/8.9 7.1/8.8 7.2/8.9 7.2/89 7.1 6.8
(101)  (89) (76/103) (76/103)  (80/102) (81/101)  (82/102) (82/102) ®) (78
2.4 8.7 88 7102 7.6/9.2 6.6/8.8 6.9/8.8 7.5/8.9 6.8/8.9 7.4 8.2
©9) (101) (80/103) (85/103)  (75/101) (79/101)  (86/102) (78/102) 85 (94
4.0 87 87 49/~ 65/ e -~ /= -/ - -
99) (99) {55/-) 73/-) {=1-) (~/-) (~/-) /=) )]
Temperature (°C)°
2 21/21 22/22 22/22 2

& Exposure solutions were renewed at this interval. Measurements are presented as aged/freshly
prepared.
Due to 100% mortality, no water quality measurements were performed for this replicate vessel.
¢ Values presented represent the daily temperatures measured (Fisher Scientific alcohol
thermometer) in all test concentrations and the control at the stated time interval. Continuous
temperature monitoring (Fisher Scientific Min-Max thermometer) of the surrounding water in the
waterbath established a temperature range of 21 to 23 °C throughout the exposure period.
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Table 2. Total hardness, total alkalinity, specific conductance and
acidity measured at 0-hour in the test solutions during the
96-hour static renewal exposure of fathead minnow
(Pimephales promelas) to NEODOL® 25-12.

Nominal Total Total Specific
Concentration Hardness Alkalinity Conductance Acidity
(mg/L) _ (mg/L as CaCO,) (mg/L as CaCO,) (umhos/cm) (mg/L as CaCO,)

Control A 52 38 200 18
B 52 42 . 200 20
0.52 A 52 44 200 20
B 586 40 : 200 20
0.87 A 64 42 200 20
B 60 38 200 20
1.4 A 60 38 200 18
B 60 40 200 18
2.4 A 64 40 200 22
B 60 40 200 22
4.0 A 60 38 200 22
B 56 38 200 20
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Tabie 3. Concentrations of NEODOL® 25-12 measured in the
exposure solutions during the 96-hour toxicity test
with fathead minnow (Pimephales promeias).

Nominal
Concentration Measured Concentration (mg/L)

(mg/L) 0-Hour®*  24-Hour®  72-Hour*  96-Hour® Mean® % Nominal

Control ND¢ ND ND ND NA® NA
Q.52 0.29 0.45 0.43 0.24 0.25 67
0.87 0.54 0.76 0.80 0.52 0.66 76
1.4 0.93 1.1 1.1 0.82 1.0 72
2.4 1.5 2.0 2.1 1.6 1.8 76
4.0 3.0 3.6 -9 -8 3.3 82

Stock Solution'
(10,000) 10,000 10,000 10,000 10,000

2 Samples analyzed at this interval were removed from the freshly prepared exposure solutions.
Samples analyzed at this interval were removed from the aged exposure solutions.

Calculated values are based on actual analytical results and not on rounded values (two significant
figures) presented in this table.

ND = Not detected; less than the limit of detection (LOD)

NA = Not Applicable

Nominal concentration of stock solution is presented in parentheses.

Since no organisms survived the initial 24 hours of exposure to this treatment level, exposure
solutions for this treatment were not maintained following measurement at 24 hours.
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Table 4. Concentrations tested, corresponding cumulative percent
and number of mortalities and observations made during the
96-hour static renewal exposure of fathead minnow
(Pimephales promelas) to NEODOL® 25-12.

Cumuiative Percent Mortality®

Mean
Measured Day 0 (16:20)°¢ Day 1 (10:45) Day 1 (15:50)° Day 2 (11:00)
Concentration
{mg/L) A B Mean A B Mean A B Mean A B Mean
Control 0 0 0 0 0 0 0 0 0 0 0 0
© © © (© @ © © (©
0.35 0 0 0 0 0 e .0 0 0 0 0 0
© © © (© @ © © (©
0.66 0 0 0 0 0 0 0 0 0 0 0 0
© (0 © © @ ()
1.0 o o o o o o o o Oo¥ o o 0
@ () @ © © (© © ©
1.8 o o o* 10 10 10 10 10 10 40 20 30
© (0 M ) m @ @
3.3 30 60 45% 100 100 100 100 100 100 100 100 100
3 © (100 (10) (10 (10) (10) (30)
& The actual cumulative number of dead fathead minnow is presented in parentheses.
No mortalities or adverse sublethal effects were observed among crganisms exgosed to any of
the treatment level or control solutions at the initiation of the test (Day 0, time 12:30).
3 Observations were performed at two intervals during each day of the exposure period.
Several of the surviving fish exhibited a complete loss of equilibrium.
. Two of the surviving fiSh exhibited a partial loss of equilibrium.
All of the surviving fish were observed to be on the bottom of the test vessel.
 Several of the surviving fish exhibited a partial loss of equilibrium,
. One of the surviving fish exhibited a partial loss of equiliorium.
: One of the surv;vung fish exhibited a complete loss of equilibrium.
'k All of the surviving fish exhibited a compiete loss of equilibrium.

Due to the time of test termination, the second observation interval on Day 4 was omitted.
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Table 4. Continued. Concentrations tested, corresponding cumulative

percent and number of mortalities and observations made
during the 96-hour static renewal exposure of fathead
minnow (Pimephales promelas) to NEODOL® 25-12. -

Cumulative Percent Mortality®

Mel'\ggﬂ?ed Day 2 (15:50)° Day 3 (11:20) Day 3 (16:05)° Day 4 (11:00)*
Concentration
(mg/L) A B Mean A B Mean A B Mean A B Mean
Control 0 0 0 0 0 0 9] 0 0 0 0 0
© (O @ (0 @ (© @ ©
0.35 0] 0 0 0 0 0 -0 0 o o] 0 0]
© (© @ © (0 © (©
0.66 0 0 0 0 0 0 0 0 6] 0 0 0
@ (0 @ (0 © (9 © (0
1.0 o o ¢ 0 0 o' 0 0 0 0o 10 5"
© (0 © (© @ (O @ (1
1.8 50 50 50 70 70 70 70 90 80 90 100 95
B G @ @) @ ) © (0
3.3 100 100 100 100

100 100 100 100 100 100 1
) 10)

100 00
(10) (10 (10) (10) ( (10) 10y (10)

o

X - oga ™o a o

The actual cumulative number of dead fathead minnow is presented in parentheses.

No mortalities or adverse sublethal effects were observed among organisms exposed to any of the
treatment level or control solutions at the initiation of the test (Day 0, time 12:30).
Observations were performed at two intervals during each day of the exposure pericd.
Several of the surviving fish exhibited a complete foss of equilibrium.

Two of the surviving fish exhibited a partial loss of equilibrium.

All of the surviving fish were observed to be on the bottom of the test vessel.

Several of the surviving fish exhibited a partial loss of equilibrium.

One of the surviving fish exhibited a partial loss of equilibrium.

One of the surviving fish exhibited a complete loss of equilibrium.

All of the surviving fish exhibited a complete loss of equilibrium.

Due to the time of test termination, the second observation interval on Day 4 was omitted.
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Table 5. The LC50 values, corresponding 95% confiuence intervals
and No Observed Effect Concentration (NOEC) established
during the 96-hour static renewal exposure of fathead
minnow (Pimephales promelas) to NEODOL® 25-12, -

95% Confidence Interval

LC50 Lower Upper

(mg/L) (mg/L) (mg/L)
24-Hour? 2.3 1.8 3.3
48-Hour*® 2.1/1.8 1.0/1.0 3.3/3.3
72-Hour*? 1.6/1.5 1.0/1.0 3.3/1.8
g6-Hour® 1.4 1.2 1.5

NOEC through 96 hours = 0.66 mg/L

LCs0 value estimated by nonlinear interpolation; 95% confidence interval calculated by binomial
probability.

Additional mortalities were observed at the second observation intervals at 48 and 72 hours of
exposure. |.C50 values and 95% confidence intervals are presented as first observation
interval/second observation interval.

LC50 value and 95% confidence intervals were calculated by probit analysis.

Springborn Laboratories, Inc.
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FIGURES
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Figure 1. The 24-hour concentration-respense (mortality) curve for the
static renewal exposure of fathead minnow (Pimephales
promelas) to NEODOL® 25-12,
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Note: The LC50 established for this study was not calculated using the equation presented
above.
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Figure 2. The 48-hour concentration-response (mortality) curve for the
static renewal exposure of fathead minnow (Pimephales
promelas) to NEODOL® 25-12.
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Note: The LCS50 established for this study was not calculated using the equation presented
above.
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Figure 3.

The 72-hour concentration-response (mortality) curve for the
static renewal exposure of fathead minnow (Pimephales
promelas) to NEODOL® 25-12,
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Note: The LC50 established for this study was not calculated using the equation presented

. above.
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Figure 4, The 96-hour concentration-response (mortality) curve for the
static renewal exposure of fathead minnow (Pimephales
promelas) to NEODOL® 25-12,
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Springborn Laboratories, Inc.

FErnvironmentst Sciences Olvision

730 Main Street « 'Warenam, Massacnusers 02571 e (508) 295-2550 e Telex 4436041 e Facsimie (508) 295-3157

TEST PROTOCOL

PROTOCOL TITLE: Alcsho! Ethoxylate Surfactants: Protocoi for Canducting an Acute

Taxicity Test, Under Static Renewat Conditions, with Fathead Minnows
Following TSCA Test Guidelines 5 797.1400

D _—
TO:BE COMPLETED BY THE STUDY SPONSOR:
Study Spensor:: Sheil Develooment Comoany:
Address: P.C: Box. 1380 _-

Houston; Taxas Phone: (713) 3835040 25500
Sponsar Protocoi/Project No.: (R C. 7w Alo. (204
Test Substancez Neodol®'25-12
Purity: /00%. (CAS#prioTé#: LE/3/-39-5

Additional Comments.and/or Modifications:

\ .
Aaed, CT=T"H—  2-24-94
Sponscr Approvai Date:

TC BE COMPLETED BY SPRINGBORN LABORATORIES PRIOR TO TEST INITIATION:
Testing Faciiity: Soringcom Laboratories, inc.. 780 Main St., Wareham, MA 02571
Study Director: Maura K. Callins SU Stugv No.: 777 959¢. L. 70/

Tast Cencantraticns: T

Salvent Usad: * CAS# zr LCT#:

Srocosed Screcute: (Start) * {Campleticn) *
Frocosed Crait Recort Oate:

4 .
"y Y
T (1A 3 =77

Stucy Director Date
Te te sravided sy amencment.

-

Soringgern Laboratones Protecsi #: 02:494/TSCA/SHELLFM-5A Pace 1 af3
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Alcanol Ethaxylate Surfactams: Fretocsi for Conducting an Acute Toxeity ™~
Test, Unaer Static Jenewal Conettions, wrth Fatheag Minnows Following
TSCA Test Guicelines 5 797.1400.

1.0 INTRODUCTION

The purposs af this test is to determine the acuts lethal affects of an aiconai athoxylate
surtactant on tathead mmnows under static renewal concitions. Test resuits wiil be reporteq as
{he 24-, 48-, 72- and 96-nour LC50 values {the median concentration which wiil kill 33% of the
numoer of fisn expased) with 35% confidence limits. The No-Observed-Effact Cancentration
(NQEC) wiil aisc te reportad. The test procedures gerformed during the Biological aortions of
this studv wifl meet or axceed the stangarg procadures described in the U.S. =PA Toxc
Substancs Control Act (TSCA) Test Guideiines 3 797.1400 (U.S. EPA, 1985) and will meer he
primary technical objectives aof Shell Research Umitea/Sittingbourne Researcn Cantre guidetines
(SCP Na. 81, Edition No.8).

2.0 MATERIALS AND METHOOS
2.1 TEST OAGANISMS.

2.1.1. Justification for Test System. Characteristics wnica make *his {2st organism suitaole
far acute texicity testing are their sase of cultunng and haneling, ‘heir sensitivity o a
vanety of chemical sutstancas, anc the extensive catz nasa for this commen iresnwater
fisn species.

2.1.2. Scecies. Juvenile fathead minnow, Fimepnales sromeias, wiil se usec ¢ cenduce the
s1atc acute toxicity test. The fisn wiil be af appraximately the same size and age, i.2,, the
length of the largest fish will not exceed the length cf the smailest fish by more than wa-
foid. Fish will weigh less than 2.0 grams at the initiation of the stuay. Very veung (not
actvely feeding), sexuaily marure, scawning ana/or recantly scent dsn wil Act se usaq.

2.1.3. Qrigin and Acciimation. The fisn wil Se Cglairec TCm in-ncusa zumtures. sk wiil =e
gracually acciimated to the ‘ast conciticns. ang wil =e neig for at jeast an accricnar 1<
cays in the cilution water arior o tesung. They wil e nelc a mimimum ar 18 “curs at the
racuirec test lemperature, during wricn ime tctal merality mus: not axceec inrae gercent,
cr the fisn wiil nor ce used.

2.1.3. Feecing. The dsh will he fec a commercial petletec ‘ccd at least cnca cany zsrior 0 the
‘e@st, dut 'wiil not Se fad during the dnai 48 hours sefcra e test, ner curing :he 96-hour
Iexicity test. Penocic analysas of recrasentative samgles of the food wiil ce concducteg
!9 2nsura the apsence cf potential ‘oxicants. inclucing pestcices, C3s ang selected
ioxic metals. at ccncentrations wnicn Mmay se narmiful ‘0 the dsh.

Saonngoorn Lancratories Protocol #: 021484/TSCAISHELL FM-SR Page 2 2r 9
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2.1.5. Handgling. =ne-mesn Qo nets will Se usea to transter the fisn from the cutture vesse: 1o
the lest cnambers at iest initiatcn, taking care 0 minimize pPaossible stress due o
fanaling. Fisn that are camaged or dropped aunng transter will be nct used.

2.1.6. Lgading. Fisn hiomass to sciution ratia (""oading"} will not exczed Q.5 grams ger liter.

2.1.7. Reference Tests. In an effort to monitor ihe general health of the test organism culture.
reference tests will be conductea, under static conaitions, with Simephales sremelas
using cceper nitrate as the referenca taxicant, The results of these tasts will be svaluatea
tased on naminal concentrations. The referenca tests will be conducted using the same
Fopulaticn of fish within 30 days of tha definitive expcsure (i.e., sither 20 davs prior 20 or
3C days following the cefinitive exoosure). .

2.2 PHYSICAL SYSTEM.

2.2.1. Test Containers. The test chambers usad in the static acute bioassay wiil be 19-L clear
glass vessals wnich will be cnemically clean. Zach test vessel will contain apperoximately
15 liters of test medium. This size will be acequate 'o meet the maximum aillowaoie
lcacing requirements (see abave).

2.2.2. Glagsware Preparation. All glassware usad in testing will Se herougnly wasnea with
detergent and rinsed with tao water. This will be followed By sequential rinsing with a
10% solution of nitric acid, acetere, cisillea deicnizea water, isoprcpanct ana iraily
cistilled deionized water,

2.2.3. Qilution Water. Cilution water will consist of unacuiterated water from 3 1CQ-meter
Zedrock well mixed in varying arcocrticns with untreated ‘cwn wail water. ana wiil za
characterized as soft water with a iypical total hardness of 50 - 70 mg/L as CaCZl,, ana
aikalinity of 25 - 45 mg/L as CaCQ.. The zH range will be 5.0 to 3.3. ana the soecific
csnductance will be 150 to 250 micromnas/cm. The weil water will be ‘ortifiec =asaa en
the farmulation for soft water presented in *Methcds ior acute toxicity tests with fisn,
macreinvenebrates and ampnibians® (US 74, 15731, Total hardness and aikalinity will
S8 ceterminea according o Stancarg Metnocs ior ine Sxamunaucn or Nater ang
Nasrewarer (APYA, 12858),

The cilution water will he oreparec n 330-L Satcnes. New batches of cilution water mil
Se grepared when the previous calch is axnausiag or wnen a water Quaiity sarameter
tcral hardness. alkalinity, atc.) has vaned frem :he ncrmal ranges. The ciluticn water wiil
Ce aerated with an air gump and ar stanes o snng the sH and cisscived gases into
2quilibrium with *he atmcsonere. Frerglass ccntainers wiil Se used ‘o hotd the ciluticn
water. The total hardness, total akaimty, acicity, aH, TCC, 783 and specific cenductance
cf the cilution water ‘will be monrtcraa ancr '¢ usa. Tatai arganic carben (TCC) will ce
monitored approximately onca cer menth. Pericdic anaiyses of representative sameples
St dilution water sgurca will te concucied o ansure the absancs of paotential toxicants,
including cesticides. ”C3s. unicrized ammcenia, rssicual chicrine and selected ‘oxic
metals, at coneantrations wnich mav ce narmil 1o the dsn.

Seringtern Lacoratories Protocol #: 021454/ TSCAISHEL ! IF\-SA Page Jor 3
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2.2.4. Heplication ang Controt ot Sias. Two reolicates mil De inciuded with sacn test
concentration ana control. Test aquana wiil be positionsd inside a water bath oy stratified
random design, and laceted Qy replicate ana concentration (or contral). Sach reoticate
test vessel will contain ten ingividuals. i.2., 20 fisn wil be used zer concantraucn ar
comtral(s). Fisn wiil be added impartially 10 the test vessais by adding no mere than two
fish to each vessel until all vessels ccntain wa fisn, This procedura will be repeated until
2ach test vessat contains ten ish. Test orgamsms will be aaded !0 the axposure
solutons within 30 minutes af oreparation.

2.3 CHEMICAL SYSTEM.

2.3.1. Test Material. Upon arrival at Soringborn Laboratories, Inc., the external packaging of
the test material will be insoected for damage. The gackaging will be removed and the
primary storage comtainer 'will aiso be inspected for leakage or damage. The sample
identity and percent active ingreaient will be recorded and. uniess different arrangements
wifl be made with the study sponsor, the matenal will be stared in the dark at
approximarely 20°C until used.

2.3.2. Toxicant Concentration Selection. Toxicant ccncentraticns for the acuta toxicity test will
De selected based on information grevidea ov the Sponsor and octained from a 96-ncur
preliminary range-fiinding stugy excosing fathead minnow !0 the ‘est matenal. The
preliminary test wiil consist of five widely spacea ccncantrations. usuaily of 15-L volume.
2ach cantaining at least ten test isn. The range af concantrations selected for the
definitive test is intanded to incluce affect leveis (> 30% monality) and at least one no-
affect level, Sut due o the nature of some test materiats, cne aor both levels may not Se
ocserved. A geometric series ct five concentraticns ana cne cantrot wiil be usea for 2ach
cefinitive test arter consuitaticn with the Sconscr. cilution facter of at least 50% will
Ce used.

2.3.3. Stock Preparation. The surfaciam will te heartea in a giass ccntainer at a temperature
of 50 - 60°C until ccmptetely meited. The meited test material will be stirred to 2nsure
homecgeneity. A glass pioet will e used {0 ransfer ne material for weighing. The iest
material will Se weignea cn an anaivtical caiance ‘or wnicn a calibration log will ce
maintainec, The stcck sciuticn will Se mixed ‘or saveral minutes. A Chemical Usage Log
will also ce maintainea in wMICN "Ne amount, the 2ate, :he imendea use ang the user's
initials are recorced aacn time est matenial is usad. The pnmary stock will be orecarea
‘n distilled ceicmzed water. The final concantraticn of he grimary stock sclution will se
T - 2% acive surfaciant. A new Zrimary stock sciuticn will e oreparad ‘cr 2ach renewal
of test solutions. Seccndary siccks. if necessary, may ze zrepared in aither gistillec
deicnized water ar in cilution water (i :he wiume cisclacement of ciluticn water curing

test sclution sreparatcn will te graater than 1%).

2.3.3. Measurement of Expcsure Saluticn and Stock Solution Concentration. Samcles fom
2acn test chamber of each cencantraticn anc senuci(s) wil be removed at test initiation
{(rew sciutions) ana test terminaticn (ol sclutcnsi. in accition, a set of samctes will also
Be removeg at 24 Rours {cld sctutens) ana at 72 hours (new scluticns). Sepiicate

Soringcorn Lacoratones Protocal #: 021464/TSCAISHEL L FM-SA Page Lor 9
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sotutons at each test concantation wiil ts oooled. All orimary stock solutions crepared
aunng the sourse of *he test will aisc Se samplec.

2.3.5. Samuoling. ‘Water sampies (apgroximately S00-mL) will bs taken fom a geint
approximately midway Detween ine surfacs, bottam and sides of sach vessal. All
samotes wiil be collected in T00 mL corosilicate glass containers with Taflon?-lined caps
‘anich nave been seriaily rinsed with deionized water, iscprepanct ane deicnized water
as specified in Section 22.2. Sampling cantainers will Ke completeiy filled to minimize
Nead space. Samples will be oreserved with 1%. Farmalin (i.e., 5 mL formalin/500 mL.
sampie) and snipped within 24 nours o Zatetle Oc=2an Sciences. Suxtury,
Massachusetis.

23.8. Anaiytical Chemistry. Analyses of anaiytical samples will Se conducted by Sattelle
Ccean Sciences, Duxoury, Massachusetts, using a Shell Development Campany analytical
method entitlea "Analysis of Alconat Ethoxylate Surfactants Using Solid Phase Extractcn
(SPS) ana HPLC/ELSD (Evaporative Light Scattering Detection) in Oilute Acueous

Sciutions®.

2.3 EXPERIMENTAL CONDITIONS.

2.4.1. Measurement of Water Quality Yariables. At test initiaticn, total narcness. alkalimty
aciaity ana scecific concuctvity will te measured and reccrded in 2ach reolicate vessel
in 2acn lest concentration and ccntrol.  Temperature, pH and cisscived oxygen

Sncentraticn will De recsread qaily at each reciicata of each concentraticn ang esntrol,
Measurements will ce recorded for the aged ang for the freshly creparec sciuticns an
renewal days.

2.4.2. Photogeriod. A camoinaticn of flucrescent Suits will De used ‘c iluminate tre acuaria.
providing a wicde specirum hat simuiates naturat suniignt. Lignt intensity at the water
surfaca will 5e 30 to 100 featcancles. An 8-heur dark ang 16-naur light chotoceriog wiil
Se maintained during tha test. There will be a transition perica between lignt and cark.

2.4.3. Dissoived Oxvgen. Total cissctved axygen will sxcaed $0% of saturation fi,iz.. 7.8 mgil
3t 22 °C) at the initiaticn of the tzst and will ~ct e zllcwes o 2res Teicw 3C% of
saturation (i.2.. 3.3 mgsL at 22 °C) icr the remaincer of the !est. Snaouic :Re sisscivea
oxygen fall Jeiow £0% of saturaticn. agprepriate acticn wiil Se ‘aken aftar ~znsuitation
w~ith the Stuay Soonsor.

2.1.4. Temperatyre. ‘Water tamgerature <t ‘he est scicticns wil se maintained arz22 - 2°Cuay
maintaining the acuaria in a watergath.

24.3 gH. The ot of the cearral sciuticns will Se maintaineg in a range of 8.0 tc 3.3
2.4.5. Bioclogicai Data. At Q. 24, 48, 72, and 36 haurs curing exposure, abservations of stress,
acnormai tenavioral actvity and mcrality will se mace. Qead fish will oe remcved fom

excesure sciutions wice caily. in aceiticn, zricr o test initiaticn and whensver ‘est

Sonngoorn Lagorateries Frotocal #: 0271454/ TSCAISHELL EM-SA Page 3 of 3
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2rganisms are Srsarved, charactansics of e st sciuticns witl disa J& ctserved and
recorgea, 2.g., precipitated materials. clcuciness, atc.

24.7. Renewal Scheme. Test solutions wiil se grecared at 2. 24, 48, and T2 hours of
2xposure. Test arganmisms will te carefully ransferred to the fresnty crepared soluticns.

2.4.8. |nitiation and Test Ouratian. The study wiil be nitiated ‘wnen all test organisms have
teen impartally aaded to the exncsure salutions. The stuay wiil e tarminated ‘clowing
36 nours of exposure at which time, moraiity of the cantrol arganisms wil nct axcaed
10% or the test wil e considered unacceotapie.

it 100% mortality cccurs at any axposure leve! prior to test termination, water quality
Rarameters. analytical sampies and biotogical observations wiil oniy e recorded on the
day which complete mortality was coserved. Cbservaticns following the cay an wnicn
complete mortality was observea will be discentinued.

3.0 DATA EVALUATION

Montality data derived from :he acute test will be usad to statistically astimate a mecian
‘ethal concantration (LC30) and its $5% conficencs interval aftar sacn 24-hour interval of
axposure.  Tne LCZ0 is the estimatec mean measured ccncentration of ihe test matenal ‘n
cilution ‘water wnicn orocuces 30% mortaiity in the test fsh population at :he s:atec times of

sxnosura.

The computer 3rcgram utilized astimates C30 values using one ot ‘hrae statistical
methccs: Jrobit analysis. moving average methead. or tinomial erobapiiity. “ne methca seigcted
wiil e getermined by the cata base (i.e.. qresence ar absenca of 10G% response. number of
partal responses, stc.). An LC30 value cannct Se calculated if the mortality data cerivec s
insufficient accoraing to any of the three statistical methods. The arobit methad provides values
af the sleoce, and incluces 35% cenficence intervals as weil as apcropriate statistdcal tesis o
3valuate gocdness-of-fit.

Scilewing $6 ncurs of expasure, cara ootained cn crganism survival will ze avaluates ¢
aswaniisn the Na-Chsarvea-Z2fect Concanwatien (NCEC). This levei is defineq as the nignest iast
SSncanuation at anc eicw wnich thers were no ‘cxicant-reiated mcralities or anysical ang
Senavicrai apncrmatities (8.g., lethargy).

The csncentraticn-resconse cata generated during tis test will be crovided o the Stucy
Seensar in Lotus? ‘ormat.

4.0 RECORDS TO BE MAINTAINED
Feccres 10 se maintained will inziuce. Hut will net e iimitac 0. STrrasgencencs anc

Scringoam Laporatories Arotocol #: 221494/TSCAISHEL! FM-SA Page 50or 3

Springborn Laktoratories, Inc.




Report No. 94-7-5363 Page 42 of 75

Sther 2ccuments ralatng 0 *he nterpretation and svaluaticn of daia as well as all raw dara ang -
Socumerntation generated at Sornngoom Lanoratenes as a result of the stucy.

5.0 REPORTING

The raw gata generated at Springbom Laborateries and final drait of ‘he report wiil be
reviewea by the Quality Assurance Unit ana Study Qirector. All measuremennts (e.g. water quality)
~il e reported to vanous leveis af significance depenaing on the accuracy of the measuring
gavices employed during any one process. A single cogy of the draft report wiil intiaily be
submitted to the Study Seonsar for review. Uoon acceotancs by the Spensor, three (3) copies
of the final report 'will be suomitted, All regorts inciucs, Hut are not limitea to, ‘he following

informatian.
hi Soringborn Laporatories, Inc., report and project numbers.
b Laocratory ana site. the dates of testing and persannet invaivead in the study, 2.g., Guality

Assurance Unit, Program Coorcinater (if aopiicatie), Study Qirecter, Frincipai Investigator.

* All information pertaining te the test material winich apcears on the samcle bertle. e.g.
its source, sercent active ingredient. phvsical crogerties, Socnsor's test materiai 1.0.. and
sample number (if apciicacie).

- Characterization anc erigin of the cilution water,

v Scientific name of the test orgamisms. scurca, and culturing informaticn.

* ~ange-iinding swudy resuits.

M The S6-hcur LCSQ value with the $5% confidenca limits and ccntrei gerfermance of

acplicanble copoper nitrate referenca test.

- Tast conmiuainer velume. dilutien watsr vciume. -umeer ot raoiicates  uses  ser
cncantration, and numeer of Srgansms (estea zer reatment.

- Cernition of critera usad 1o cetermine the suclethal 2ffects. and general coservaticns ¢n
~en-guantifiaole affacts.

M Cascrigtion of axpesura sysiem anc sicck arecaraton.

b Tast tamceratures. Cisscived axygen concsntatcn, and ch: snclccericd anc ignt
intensity: ana specific sSncucance, total atkalinity ana {ctal harcness measureq.

i Zescnpticn of, or referance 0. cremical and swansdcal procecures zcclied.
- Fercenmtage of monality cosarved .n the conuels ancd in 2acn treatment level at 2acn
Soringcern Laccratories Protocol #: 021494/ TSCAISHE L. FM-SA Page 7 ar 3
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Jpservagon gernoa, in ‘aouiar form.

- The 24-, 48- 72- and $6-nour LC30's with 35 Qercant confidenca limuts, and the No-
Chserved-THec: Concantration (NCEZ), wnen possible. All catculations wiil te baseq on
mezan measured concentraticns.

v Grach of the concentration resconss curve at 2acn onservation gericd or whicn an
LC20is caiculated. Mean measured cancenrrations wmil be usea :o asiapiisn the
concantration-responsa curve,

. Qeviations from the protecol not addressed in protocol amendments together mith a
discussicn of the impact on the study, signed Dy the Stuay Director.

- Good Laporatery Practice (GL®) compliance statement {for the biclogicai certion af the
stuay) signea by the Stuay Director.

- Dates cf Quality Assurance reviews, signed by the QA Unit.

h Location of raw data and ‘inal report.

6.0 PROTOCOL CHANGES

All amenaments to the approved protccst must e documented in writing and signec by
Scth the Stucy Cirector and the Sponsor's contact or reoresantative. Arotcect
amencments and deviations must include he reasons icr the change anag the impact =f
the cnange en resuits of the study, if any. If necessary, amendments :nitially may ce n
‘he ‘erm ctf veroal authorization, follewed by Sonngoorn's written cocumentation of
amencment. in such a casa, the zffective date of the amencment wiil be the cate of
vertal authorization.

7.0 SPECIAL PROVISIONS

GCOD LABORATORY PRACTICES (GLR): All st zreccacuras, cocumentation, facares. and
‘econrs retated o the diclogical gerticn ot this stucy wil cameiy 'with ‘he U. S. Snavironmental
Protecticn Agency's Geed Labcratory Fracticas as sremuigated uncer the Texic Subsiance
Conuet Act (EZCEIAL IEGISTER, Partill, 17 August, 12989)

TEST MATERIAL DISPOSAL: Afer 50 cays of the 1ssuance cf he final ast recer, the ‘est
materal will te returned w0 the Sgonscr's zrejec: aificer, at Sconscr 2xcense. uniess diferant

arrangaments are macas.

ARCHIVAL: All raw data and ‘he inal raccert il ze archived at Sheil Cevelccment Company
uniess cifferant arrangements are mace.

Sonngoorn Lacoratories Protocal #: 021494/TSCAISHELL FU-3R Page 3 cor g
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Springborn Laboratories, Inc.
Savi Sei Olvisi

Znwir

790 Main Streat = ‘Narenam, Massacnusetts 02571-107S « (508) 295-2550 « Taiex 4436041 = ~acsimile (308) 235-3107

PROTOCOL AMENDMENT

AMENDMENT #: 1

DATE: 2 May 1994

PROTOCOL TITLE: “Alcchol Ethoxyiata Surfactants: Protces! tor Conducting an Acute Texicity
Test, Under Static Renawai Cangitions, with Fatheaq Minnows Follewing
TSCA Test Guicelines 5797.1400."

SPECIES: Pimephales promeias

STUDY SPONSOR: Sheil Development Company

TEST SUBSTANCE: Needoi® 25-12

SU STUDY No.: 777.0294.6112.101

SPONSOR PROTOCOL/PROJECT NO.: WRC Tox No. 1204

AMENDMENT(S):

Amendment (Page 1):
Test Concentrations: 4.0, 2.4, 1.4, 0.87 and 0.32 mg A.L/L 3lus contrels.

Salvent Used: NA CAS# or LOT#: NA

Froposed Schedule:

(Start) 3-2-94 (Comoletion) 5-3-34 (Crart Repcrt) 5-8-34

Reason for Change:

This information is provided ger instruction on rage cne cf the Stuay Protocel.

A
Appreval Signatures: 77 ],//2‘,,, 0 Al S 2.
Maura <. Callins Dare
SU Stucy Directer

,i£57/~4@v?77_g - S~-2¢-T4
Qiane C. L. ‘Wong /j' Date

Sconsor Stucy Moniter

Senngsorn Lacorarories Protccal #: 021464/ T3CA/SHEL EM-35 Page 1 of ¢
3Spnnggq4_'_n

-ETTERS NG 3EMTATY. ormenoem _uooraor
(5T 79 SN00M LIOUONeY. T 1T 1 SeTVR0 PACROE 18 4ICPHLEY ILICA TR + it peey o SIS IBEV TN 0D M {ZACHE ~uie g

v ~DC3Lve it y . U OOUCIE TP IITCUTed he oy cc s
TTUTING 3 ATV TWNCHNed 000 26 T T 0 ATOWT X e SSUCRLLOR 130 X 1t et e 100 % e i 1EIFIOLeNNN e Zes.
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Shell Development Company

A Divvmon ol Shes OB Comaeny
Westholiow Researcn Canter

P.Q. Sox 1280
Houston, TX 77251-1380

February 24, 1994

Pamela: M. Lincoln
Springbom Laboratories, Inc.
750 Main Street

Wareham, MA 02571

Dear Ms. Lincoln:

The missing information, pertaining to test substance NEODOL 25-12. rthat you requested of
me in your letter dated February 21, is as ‘ollows:

Lot Number: TANK ™ 99!
% Active Ingredient: {00%

Net Amount Shipped: lqt.

Molecular Weight: Avg. 719
Expiration Date: February 1995

Analytical characterization acquired in support of test substanca NEODOL 25-12 was
performed at Westhollow Research Canter (WRC). Methods and procedures used roilow ail
appiicable government regulations regarding Good Laboratory Practices as stated in 40 CFR
792. All records and raw data generated by these analyses wiil be retained in the WRC
Analytical Speciai Collection of Files.

Analyucal methods used w© characterizs the 25t suosiancs wers Hydroxyl Number img
KOH/gm), % Water (%wr), Cloud Point, Siayiene Oxide Disiribution, Polyethylene Giveoi

%wt) and Carbon Number Distrioution.

If you have any further questions, piease fesi free t0 contacr me 1t (713) 544.3410

Sincarely,

; 2

7 - - ', , -
B ppanen e d

Harrtet Smith

Springtern Laporateries, Inc.
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Zeigler Brathers, Inc. Saimon Starter #1*

Date Submitted: 12/13/93 Date Reported: 1/26/94

Test Result ! Limit of Quantitation
Pesticide Screen [{i:ll attached
Arsenic 2.6 ppm 0.1
Cadmium 0.6 ppm 0.1
Lead 0.4 ppm 0.2
Mercury <0.02 ppm 0.02
* Analyzed by Lancaster Laboratories

Springborn Laboratories, Inc.
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Zeigler Brothers, Inc. Salmon Starter #1*

Date Submitted: 12/13/93 Date Reported: 1/26/94

Pesticide Screen Il Result Limit of Quantitation
Alpha BHC < 0.01 mg/kg 0.01
Beta BHC < 0.01 mg/kg 0.01
Gamma BHC - Lindane < 0.01 mg/kg 0.01
Delta BHC < 0.01 mg/kg 0.01
Heptachlor < 0.01 mg/kg 0.01
Aldrin < 0.01 mg/kg 0.01
Heptachlor Epoxide < 0.01 mg/kg 0.01
DDE < 0.01 mg/kg 0.01
DDO < 0.01 mg/kg 0.01
Dot < 0.01 mg/kg 0.01
HCB < 0.01 mg/kg 0.01
Mirex < 0.01 mg/kg 0.01
Methoxychior < 0.05 mg/kg 0.05
Dieldrin < 0.01 mg/kg 0.01
Eadrin < 0.01 mg/kg 0.01
Telodrin < 0.01 mg/kg 0.01
Chlordane < 0.05 mg/kg 0.6S
Toxaphene < 0.1 mg/kg 0.1
PCBs < 0.2 mg/kg 0.2
Ronnel < 0.01 mg/kg 0.01
Ethion < 0.02 mg/kg 0.02
Trithion < 0.05 mg/kg 0.05
Ciazinon < 0.1 mg/kg 01
Methy! Parathion < 0.02 mg/’kg 0.02
Ethyl Parathion < (.02 mg/kg 0.02
Malathion < 0.05 mg/kg 0.08
Endosulfan | < 0.01 mg/kg 0.01
Endosutfan Il < 0.01 mg/kg 0.01
Endosulfan Sulfate < 0.03 mg/kg 0.03
Chlorpyrifas < 0.01 mg/kg 0.01

* Analyzed by Lancaster Laboratories

Springborn Laboratories, Inc.
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Well' Water Sample*
Date Collecter: 7/29/33 Date Reported: 9/17/93
Pesticide Screen [:i1iHt I Resuit As Received Limit of Quantitation
Aipha BHC < 0.01 pe/ 0.0
Beta BHC < 0.01 ug/ 0.01
Gamma 8HC - Lindane < .01 ugA 0.01
Deita BHC < 3.01 g/l 0.01
Heptachior o T < 001490 0.01
Aldrin < 0.01 gcA 0.01
Heptachior Epoxide < 0.01 uoNt 0.01
DDE < 0.01 ugf 0.01
Doo < 0.01 g ) 0.01
poT < 0.01 g0 0.01
HCB < 0.01 pg/ 0.01
Mirex < 0.01 ul 0.01
Methaxychior < 0.05 po/ 0.05
Dieldrin < 0.01 g/ 0.01
Endrin < 0.01 g1 0.01
Telodrin < 0.0V g 0.01
Chiordane < 0.3 ugh 03
Toxaphene < 4. pug0 4
PCBs < 1 1.
Ronnet < 0.01 ug 0.01
Ethion < 0.02 ug/ 0.02
Trithion < 0.05 pg 0.05
Ciannon < 0.1 pgft 0.1
Methy! Parathion < 0.02 pgt 0.02
Sthyl Parathion < 0.02 ug 0.02
Malathion < 0.0§ pg! 0.05
Endosuifan | < 0.01 ugnt 0.01
Endosuifan 1 < 0.01 g/ 0.01
Endosutfan Sulfate < 0.03 ug/ 0.03
i ‘el water supplemented by Town of Wareham water
* Analyzed by Lancaster Laboratories, Inc.

Springborn Laboratories, inc.
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Well' Water Sample*
Date Collected: 8/9/93 DNate Repor.ed: 8/26/93
Analysis Result As Received Limit of Quantitation
Mercury < 0.00020 mg/ 0.00020
Arsenic < 0.20 mg/ 0.20
Selenium < 0.20 mg/ 0.2
Boron < 0.040 mgt 0.04
Thaiium T 030 mgh 03
Aluminum < 0.20 mgft 02
Artimony < 0.20 mg/ 0.2
Barum < 0.10 m/t 0.1
Berylium < 0.010 mg 0.01
Cadmium < 0.010 mg/t 0.01
Calcium 1.71 mg a.2
Chromium < (.050 mgh 0.05
Cobakt < 0.050 mg/ 0.05
Copper < 0.020 mg/! 0.02
Iron < 0.10 mg/l .1
Lead < 0.10 mg/! 0.1
Magnesium 2.31 mgfl 0.1
Manganess < 0.010 mg/ 0.01
Molybdenum < 0.10 mght 0.1
Nickel < 0.050 mg/ 0.05
Potassium 1.07 mgh 05
Siver < 0.020 mg! 0.02
Sodium 14.0 mg 0.4
Ttanum < 0.010 mg/ 0.01
Vanadium " <0010 mgl 2,04
Inc <0.040 mg! 0.04
Total Organic Carbon *** < 1. mglL 1.
T Well water suoptemertted by Town of Wareham water
* Analyzed by Lancaster Laboratones, ‘nc.
«*~ Qegrasems “non-purgeabls TOC"

Springborn Laboratories, Inc.
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Study Title

Measurement of Neodol® 25-12 in Dilute Aqueous Samples in Support of
Aquatic Toxicity Testing with Fathead Minnow

Data Requirements

United States Environmental Protection Agency (EPA) Toxic Substances Control Act (TSCA),
Good Laboratory Practice Standards (40 CFR, Part 792)

Submitted To
Shell Development Company

Westhollow Research Center
Houston, TX 77251-1380

Performing Laboratory
Battelle Ocean Sciences

397 Washington Street
Duxbury, MA 02332

Author

Gregory S. Durell

Study Initiation Date

March 2, 1994

Study Completion Date

June 25, 1994

Battelle Study Number

SD-930122
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COMPLIANCE STATEMENT

for SD-930122

-
Measurement of Neodol® 25-12 in Dilute Aqueous Samples in Support of
Aquatic Toxicity Testing with Fathead Minnow

The work conducted at Battelle through Battelle Proposal/Agreement No. 882-H-0641 “Analysis of
Non-ionic Surfactants in Water Samples by HPLC and ELSD” was performed in compliance with
United States Environmental Protection Agency (EPA) Toxic Substances Control Act (TSCA),
Good Laboratory Practice Standards (40 CFR, Part 792), August 17, 1989.

Vam,mf// /{ J]-Uw/{/ 0% Jujay

Gregory E . Dalrell Date
Analytical Chemistry Task Leader

Battelle Ocean Sciences
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QUALITY ASSURANCE STATEMENT
for SD-930122

Bl
Measurement of Neodol® 25-12 in Dilute Aqueous Samples in Support of
Aquatic Toxicity Testing with Fathead Minnow

In accordance with Good Laboratory Practice Standards (40 CFR, Part 792) dated August 17, 1989,
this study has been monitored by Battelle Ocean Science’s Quality Assurance Unit. Study audit dates
and dates when the results were reported to the Study Director and management are listed in the
following table.

To the best of my knowledge, the analyses reported here accurately represent the data generated
during this study.

Puimet DAL a-i-q4

Rosanna L. Buhl Date
Quality Assurance Coordinator
Battelle Ocean Sciences
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Conducted for SD-930122

s
Measurement of Neodol® 25-12 in Dilute Aqueous Samples in Support of
Aquatic Toxicity Testing with Fathead Minnow

Audit Audit Date of Report Date of Report Date of Report
Type Date to Analytical to Study Director to Management
Task Leader

Initiation 2-28-94 NA! NA NA
3-28-94 NA NA NA

Lab Inspection 5-6-94 7-11-94 8-11-94 8-11-94
5-24-94 7-11-94 8-11-94 8-11-94

Data Package 7-29-94 8-2-94 8-11-94 8-11-94

Report Review 7-29-94/8-1-94 8-2-94 8-11-94 8-3-94

! NA: Not applicable. No issues noted and no report prepared.
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Aquatic Toxicity Testing with Fathead Minnow
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Mr. Richard Restucci Laboratory Technician; HPLC Analyst (in training)
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1.0 INTRODUCTION

The work reported in this document is a component of aquatic toxicological testing that has been
requested and initiated by the Sponsor of this study. The toxicological testing was conducted by
Springborn Laboratories. Battelle Ocean Sciences was responsible for providing-elemical analytical "~
support to the toxicological testing by determining concentrations of the Test Substance in samples
received from Springborn Laboratories. The results of these chemical analyses are presented in this
Final Data Report.

The objective of the work reported in this document was to perform chemical analysis of aqueous
samples and primary stock solutions, for the determination of concentrations of alcohol ethoxylate
surfactants using the analytical method titled Analysis of Alcohol Ethoxylate Surfactants Using Solid
Phase Extraction (SPE) Cartridges and High Performance Liquid Chromatography with Evaporative
Light Scattering Detection (HPLC/ELSD) in Dilute Aqueous Solutions. This analytical procedure was
approved by the Analytical Chemistry Task Leader on February 25, 1994, and by the Sponsor’s
Project Monitor on March 7, 1994.

1.1 Test Substance Identification

The Test Substance analyzed in this study was an alcohol ethoxylate (AE) surfactant (Neodol 25-129),
The Test Substance was provided by the Sponsor (Shell Development Company). The Sponsor was
also responsible for providing Battelle with the lot number, analysis, purity, stability, storage
requirements, and all other relevant chemical and physical characterization data for the Test
Substance. The Test System and Test Substance identity and characterization information, and other
relevant test information for this study, as provided by the Sponsor, is summarized below.

Test System: Fathead Minnow

Test Substance: Neodol® 25-12

Test Substance CAS#: 68131-39-5

Test Substance Lot#: Tank TM 991 (05/26/92)

1204 (WRC Tox Sample Number)

Test Substance Purity: 100%

Page 9 of 20
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Test Substance Compeosition:

Test Substance Analysis:

Test Substance Solubility:

Test Substance Stability:

Test Substance
Storage Requirements:

A C,,-C,s alcohol ethoxylate with an average of 12 moles of
ethylene oxide per mole of alcohol. Traces of free ethylene
oxide (less than or equal to 6 ppm) may be present in the neat
Test Substance.

The percent purity data is based on processvsnowledge, and '
research and development prior to manufacture of the Test
Substance used. In addition, the compound was characterized
by the Sponsor prior to toxicologicat testing using the
following analytical tests: hydroxyl number, percent water,
cloud point, ethylene oxide distribution, carbon number
distribution, and percent weight polyethylene glycol. The data -
from these analyses will be maintained by Shell Development
Company’s Westhollow Research Center (W RC) in the WRC
Analytical Special Collection of Files.

Completely soluble in water. May form gel.
Stable. An expiration date of one year (March 1995) was
assigned to the Test Substance by the Sponsor before

providing the material to Battelle.

Cool, dry place.

2.0 MATERIALS AND METHODS

2.1 Analytical Method Description

The analytical procedure used was developed for the determination of total alcohol ethoxylate
surfactants in aqueous samples. The method involves an extraction step to isolate the surfactant from
a water sample and a high performance liquid chromatography (HPLC) analytical procedure to
quantify the nonionic surfactant concentration. The results are reported as total alcohol ethoxylate
surfactant concentrations. Concentrations of the surfactant were also determined in primary stock
solutions received from the toxicology testing laboratory.

In order to analyze alcohol ethoxylate (AE) surfactants in aqueous matrices at low levels the
surfactant must first be isolated from the water, concentrated, and analyzed using an appropriate

Page 10 of 20
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method of detection to quantitate the amount of surfactant originally present in the aqueous sample.
The method used employs solid phase extraction (SPE) with a C, reverse phase cartridge for isolating
the analyte and concentrating the sample. After elution of the surfactant from the SPE cartridge with
methyl and isopropyl alcohol it is analyzed using an HPLC procedure (octyl HPLC-column separation
and methanol/water mobile phase gradient) that employs an evaporative light scattering detector
(ELSD) for analyte detection and quantification. This method quantifies total AE st¥factant without
distinguishing between the various individual AEs or carbon chain distributions.

The primary stock solution surfactant concentration was determined by simply diluting the sample to
the appropriate concentration using methanol and analyzing it by HPLC/ELSD. No extraction step
was needed.

Formaldehyde testing was performed on, at least, one in ten randomly chosen samples to verify that
the toxicological testing laboratory had preserved the samples prior to shipping them to Battelle. A
commercially available formaldehyde test kit was used for the semi-quantitative determination of the
presence of formaldehyde. The procedure is a colorimetric, wet-chemistry, method that involves the
addition of a color forming reagent to the water sample that has been adjusted to be an alkaline
solution. The intensity of the color that is formed is directly proportional to the formaldehyde
concentration, and approximate formaldehyde concentrations are determined in parts per million

(ppm).

The analytical procedure is described in detail in the document entitled Analysis of Alcohol
Ethoxylate Surfactants Using Solid Phase Extraction (SPE) Cartridges and High Performance Liquid
Chromatography with Evaporative Light Scattering Detection (HPLC/ELSD) in Dilute Aqueous
Solutions, which was developed specifically for these analyses. This Test Substance specific
document was prepared by Battelle and approved by the Sponsor on March 7, 1994. The analytical
procedure document, and associated study-specific analytical information, is included in Battelle’s
data-package for this study. This data-package will be provided to the Sponsor and a copy maintained
by Battelle Ocean Sciences.

2.2 Laboratory Quality Control

The water samples were processed in analytical batches of no more than 20 test samples. Each batch
of test samples included four laboratory quality control (QC) samples: one procedural blank (PB), one
matrix spike (MS), one matrix spike duplicate (MSD), and one blank spike (BS). The procedural
blank (which consists of Milli-Q laboratory water carried through all steps and treated as other
samples) sample was used to ensure that there were no significant levels of laboratory contamination.
The matrix spike (test sample spiked with the target analyte), matrix spike duplicate, and blank spike
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(1% formalin in Milli-Q water spiked with the target analyte) samples were used to demonstrate
laboratory accuracy and precision; these QC samples were also carried through all sample processing
procedures and treated as the rest of the samples.

A portion of a non-fortified (control) test sample was used to prepare the matrix spike samples
because it contained no background analyte levels yet had a sample matrix that was representative of
the test samples. The blank spike was processed to determine if the accuracy/recovery of the analyte
was affected by the sample matrix.

Each sequence of samples analyzed by the HPLC/ELSD instrument was initiated with a six-point
mulitilevel calibration. Test samples followed the initial calibration in the analysis sequence, and a
calibration check standard was analyzed at least every 12 samples to verify the validity of the

calibration.

Summarized below are the QC data quality objectives that applied for this study.

Data Quality Objectives

QC Analysis Criteria Objective

Blank spike analyte recovery 70%-120%

Matrix spike analyte recovery 70%-120%

Matrix spike/spike duplicate precision <30% RPD

Procedural blank < 1X limit of quantification (LOQ)
Instrument multilevel calibration Correlation coefficient >0.995
Instrument calibration check 15% RPD in determined and actual

standard concentration

2.3 Calculations

Sample Concentration Calculations

An external standard method of calibration and quantification was used. Sample extract
concentrations were determined by applying the multilevel quadratic calibration equation using a
chromatography data system on which the analytical data were acquired during the instrumental
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analysis. A six-point calibration curve which bracketed the expected concentration range of exposure
samples was generated at the initiation of the HPLC analysis. Calibration standard concentrations
were approximately 41, 81, 122, 162, 203, and 263 pg/mL. Original water sample concentrations
were subsequently determined by applying the water extraction volume (WEV) and pre-injection
volume (PIV) information. The PIV of the PB sample, controls, and 520 and 870 parts per billion
(ppb) nominal concentration samples was 500 pL. For the 1,400 ppb nominal concentration samples,
the BS, MS, and MSD samples the PIV was 1.00 mL, and it was 2.00 mL for the samples with
nominal concentrations of 2,400 and 4,000 ppb. Analyte concentrations of the original water samples
were determined in ppb. Analyte concentration of the primary stock solution samples were
determined in parts per million (ppm).

Determined Water Sample Concentration (ppb) = EC x PIV x (1/WEV) x 1000
Primary Stock Solution Concentration (ppm) = EC x DIL VOL, x (1/DIL VOL))

EC = Extract (HPLC sample) concentration (ug/mL = ppm)

PIV = Pre-injection volume (mL)

WEV = Water extraction volume (mL)

DIL VOL, = Final volume of diluted Primary Stock subsample (mL)

DIL VOL, = Volume of Primary Stock subsample taken for the dilution (mL)

Quality Control Sample Calculations

Two separate calculations were performed on the Quality Control (QC) sample data. Percent
recoveries were determined for the blank spike and matrix spike samples, and the relative percent
difference (%RPD) between the two percent recovery values was determined for the matrix
spike/duplicate sample pair.

% Recovery = WC,, X (1/WC) X 100% =
(Determined concentration / Expected concentration) X 100%

%RPD = [%RECys — %RECysp] X (2/(%RECys + %REC,p)) X 100% =
(Difference between MS and MSD recovery / Average of MS and MSD recovery) X 100%

WCp,= Determined water sample concentration (ppb) — calculated as shown above
WC,= Spiked water sample concentration (ppb) — prepared concentration
%RECys = Percent recovery of the matrix spike sample

%REC\sp = Percent recovery of the matrix spike duplicate sample
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Limit of Detection and Limit of Quantitation
The limit of detection (LOD) and limit of quantitation (LOQ) was determined for the analyses. The
target analyte had to provide a detector response of a minimum 3: 1 signal:noise ratio to be identified
and considered detected in the analyses.

The LOD was calculated by using the peak height equivalent to a signal:noise ratio of 3:1 in samples
as the signal, comparing it to the peak height of the analyte in the low-level calibration standard to
convert the signal to a sample extract concentration (EC), and applying the water extraction volume
(WEV) and the pre-injection volume (PIV), as shown previously. The LOD was determined using
two samples with the lowest nominal concentration and averaging the values obtained in the two
determinations.

The LOQ was determined as the water sample concentration equivalent to a final extract concentration
that is the same as the low calibration standard. The LOQ was determined using the PIVs and WEVs
used for the samples with the lowest nominal concentration.

LOD (ppb) = H,, X (Cis/His) X PIV X (1/WEV) x 1000
LOQ (ppb) = Cis X PIV X (1/WEV) x 1000

H,. = Peak height equivalent to 3 x the noise in the sample

H,s = Peak height of analyte in the low-level calibration standard

C.s = Concentration of analyte in the low-level calibration standard (ug/mL = ppm)
PIV = Pre-injection volume (mL)

WEV = Water extraction volume (mL)

3.0 RESULTS
3.1 Analytical Results — Toxicological Test Samples

The results of the chemical analyses of the samples received from the toxicological testing laboratory
are presented in Table 1. The analyses of the test samples were performed in two analytical batches,
the first batch containing the t=0 hr and t= 24 hr (old) samples and the second batch containing the
t=72 hr (new) and t=96 hr (old) samples. Table 1 also presents the data for the Primary Stock
Solution analyses.
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Table 1. Neodol® 25-12 Concentrations in Samples Received from the
Toxicological Testing Laboratory

Battelle Test Sample Nominal = Measured
Sample ID Time/Type Conc. Conc.
(ppb) (pph)
Batch #1
NE31 t=0, new 0 ND
NE32 t=0, new 520 285
NE33 t=0, new 870 542
NE34 t=0, new 1,400 925
NE35 t=0, new 2,400 1,501
NE36 t=0, new 4,000 2,998
NE39 t=24, old 0 ND
NE40 t=24, old 520 448
NE41 t=24, old 870 762
NE42 t=24, old 1,400 1,129
NE43 t=24, old 2,400 2,031
NE44 t=24, old 4,000 3,597
Batch #2
NE47 t=72, new 0 ND
NE48 t=72, new 520 427
NE49 t=72, new 870 803
NESO t=72, new 1,400 1,145
NES1 t=72, new 2,400 2,089
NES9 =96, old 0 ND
NES54 t=96, old 520 239
NES5 t=96, old 870 523
NES6 t=96, old 1,400 822
NES57 t=96, old 2,400 1,644
Primary Stock Solution (ppm) (ppm)
NE38 t=0, stock 10,000 10,030
NE45 t=24, stock 10,000 10,150
NE46 t=48, stock 10,000 10,060
NES3 t=72, stock 10,000 10,150

ND: Not detected; <LOD.,
LOD (limit of detection) = 56 ppb for Batch #1 and 58 ppb for Batch #2.
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The measured analyte concentrations in the test samples that had been fortified with the Test
Substance ranged from 239 ppb (for sample NE54, a sample with a-nominal concentration of 520
ppb) to 3,597 ppb (for sample NE44, a sample with a nominal concentration of 4,000 ppb). The
measured concentrations were between 46 percent (sample NE54) and 90 percent (sample NE44) of
the nominal concentration.

The concentrations measured for the Primary Stock Solutions ranged from 10,030 to 10,150 ppm for
the four samples, all of which had nominal/expected concentrations of 10,000 ppm. The measured
Primary Stock Solution concentrations were from 0 to 2 percent higher than the expected
concentration.

3.2 Analytical Results — Quality Control Samples

All quality control objectives were met for this work. Two Separate six-point multi-level instrument
calibrations were for these analyses, with correlation coefficients of 0.995707 and 0.998467 for the
quadratic equations for Batch #1 and Batch #2, respectively. The continuing calibration check
analyses ranged from 4.2 to 12.3 relative percent difference between the determined and actual
standard concentration.

The limit of detection (LOD) and limit of quantitation (LOQ) were determined as described in Section
2.3, and were as follows.

Limit of Detection and Limit of Quantitation

Limit of Detection (LOD) 56 and 58 ppb*

Limit of Quantitation (LOQ) 203 ppb

* The LOD was 56 ppb for Batch #1 and 58 ppb for Batch #2.

The concentrations for all samples with anticipated analyte concentrations (i.e., all samples except the
laboratory procedural blanks and toxicological test control samples) had measurable levels of analyte
and determined to be above the LOD and the LOQ.
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Table 2. Laboratory Quality Control Sample Analysis Results

ﬁttelle ﬁ Sample Concentration Recovery
Sample ID Type Expected Determine (%)
(ppb) (ppb)

Batch #1

NHS53PB Procedural Blank ~ ND ND ND

NH54BS Blank Spike 2,026 1,851 914

NH55MS Matrix Spike 2,026 1,910 943

NH56MSD Matrix Spike Duplicate 2,026 1,825 90.1
MS/MSD %RPD: 4.6

Batch #2

NH57PB Procedural Blank - ‘ND ND ND

NHS58BS Blank Spike 2,026 1,805 89.1

NH59MS Matrix Spike 2,026 1,925 95.0

NH60MSD Matrix Spike Duplicate 2,026 1,906 941
MS/MSD %RPD: 1.0

ND: Not detected; <LOD.

LOD (limit of detection) = 56 ppb for Batch #1 and 58 ppb for Batch #2.
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The results of the laboratory quality control (QC) sample analyses are presented in Table 2. The
target analyte was not detected in either of the two procedural blank samples. The analyte recovery
in the blank spike (BS) samples were 91% and 89% for analytical batches #1 and #2, respectively.
The analyte recovery in the four matrix spike (MS/MSD) samples ranged from 90% to 95%, and
these data suggest that there were no significant matrix effects on the analytical procedure.
Acceptable precision was observed for both analytical barches. The relative percent differences in the
measured analyte recoveries for the MS/MSD duplicate analyses were 5% and 1% for analytical
batches #1 and #2, respectively.

The QC data indicate that the laboratory analysis was in control for this work. The quality control

data met the data quality objectives, and there were no identified circumstances or occurrences during
the conduct of this work that may have affected the quality or integrity of the data.

4.0 ARCHIVING OF DATA

Study records that will be maintained by Battelle include, but are not limited to:

. Verified copies of all raw data and documentation records
. Verified copy of the signed and approved Analytical Chemistry Method, and
associated amendments and deviations

o All correspondence, memos, or notes pertaining to the study
. Copy of the signed Final Data Report
. Test Substance records, including receipt and inventory, and physical and chemical

characterization data, as supplied by the Sponsor

All project files, including verified copies of the raw data and the Final Data Report, will be archived
by Battelle after the submission of this Final Data Report. The Battelle Quality Assurance Unit
manages the limited-access data archival. Additionally, a small amount of Test Substance will be
archived by Battelle.
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APPENDIX A

Deviations to Analytical Method
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BATTELLE OCEAN SCIENCES
Miscellaneous Documentation Form Page___1 of |

Project Title: Gap-Filling Project

Study Number: SD-930122 Battelle Project Number: N8328-0002
This is a Deviation to Analytical Method: Yes __ X No
Entered by: Gregory S. Durell Date: August 10, 1994

Subject: Miscellaneous Deviations to Analytical Method

. The temperature recorded for Refrigerator #2, where standards and samples were stored,
ranged from 1 to 10°C for March through June. Standards were stored in this
refrigerator since March, and water samples and/or extracts were stored in this
refrigerator in May and June. Unextracted water samples were to be stored at
approximately 4°C, as indicated in the Analytical Procedure Document. Although this
temperature range is larger than what may be considered covered by "approximately
4°C", it is not expected to have impacted the integrity of the samples or results, because
of the stability of the test substance.

. The temperature for Refrigerator #2 was recorded twice, not three times as it should be,
during the week of May 29, 1994.

. The Batch #1 samples were analyzed by HPLC one time without producing usable data
because of failed calibration. The samples were then re-analyzed by HPLC and usable
data generated. However, because of the possibility of sample evapaoration during
storage between the initial and final HPLC analyses, the PIV was re-adjusted before the
final analysis. This was accomplished by evaporating the entire sample extract to
dryness and adjusting the PIV to the pre-assigned PIV, less 100 pL (because the sample
had received one previous injection of 100 pL).

Approved: vé/%l(}@vﬂ\/ ;/ )2‘64/// Date: O%/“ /Cl(/
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