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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The data and report presented for “NEODOL® 45-13 - Acute Toxicity to Fathead Minnow
(Pimephales promelas) Under Static Renewal Conditions* were produced and compiled in
accordance with all pertinent TSCA Good Laboratory Practice regulations 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 sampie of the test material is the

responsibility of the Study Sponsor.

SPRINGBORN LABORATORIES, INC.

-

‘1%0"[ &c["“ \31‘3“'1:-(/‘?‘1"7'

Maura K. Collins Date
Study Director
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. SUMMARY
NEODOL® 45-13 - Acute Toxicity to Fathead Minnow
(Pimephales promelas) Under Static Renewal Conditions

SPONSOR: Shell Development Company
P.O. Box 1380
Houston, Texas 77251-1380

PROTOCOL TITLE: "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 5 April 1994,

REPORT NUMBER: 94-7-5358
STUDY NUMBER: 777.0294.6109.101
TEST MATERIAL: NEODOL® 45-13, CAS #68951-67-7, Lot #20944-178 (TANK |

TM 996), a clear liquid reported by the Study Sponsor to
contain 100% active ingredient, received 17 February 1994.

TEST DATES: 11 to 15 April 1994

TEST ORGANISM: Pimephales promelas

Total length: Mean = 38 mm;

range = 34to 43 mm; N = 30

Wet weight: Mean = 0.54 g;

range = 0.36t0 0.79g; N = 30

Source: Springborn Laboratories culture facility

DILUTION WATER: Fortified Well Water
(2 batches used during definitive testing)

pH: 7.1 (batch 4), 7.5 (batch 6)

Specific conductivity: 200 and 240 umhos/cm,
respectively

Total hardness as CaCO,: 68 and 64 mg/L, respectively

Total alkalinity as CaCQ,: 44 and 43 mg/L, respectively

Springborn Laboratories, Inc.
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TEST CONDITIONS: 96-hour duration, 22 to 23 °C, illumination range of 557
to 859 lux (50 to 80 footcandles), photoperiod of 16
hours light and 8 hours dark

NOMINAL TEST

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

MEAN MEASURED

CONCENTRATIONS: 0.32, 0.62, 1.1, 1.9 and 3.4 mg/L

EFFECT CRITERION: Death as defined by lack of opercular movement by test
fish.

RESULTS: The 96-hour LC50 value was estimated by nonlinear

interpolation to be 1.0 mg/L (95% confidence interval
calculated by binomial probability of 0.62 to 1.9 mg/L).

The 96-hour No-Observed-Effect Concentration (NOEC)
was determined to be 0.62 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® 45-13
to fathead minnow (Pimephales promelas) under static renewal conditions. The LCS0 is defined
as the concentration of test material in dilution water which causes mortality of 50% in the
exposed test population after a fixed period of time. This value is often used as a reiative
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 96-hour definitive test was conducted from 11 to 15 April 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 Fathead Minnows Following TSCA Test Guidelines
§ 797.1400," Springborn Protocol #021494/TSCA/SHELL/FM-SR and Protocol Amendment #1
dated S April 1994 (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 § 797.1400 (U.S. EPA, 1992) 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® 45-13, 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 per liter (mg/L). The following information describes the test material:

Springborn Laboratories, Inc.
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Empirical Formula: not available

Chemical Name: not available

Physical Appearance: clear liquid

Lot No.: 20944-178 (TANK TM 996)
CAS Registry No.: 68951-67-7

Purity: 100% (Appendix II)
Molecuiar Weight: 777 g/mole (average)
Water Solubility: complete, may form gel
Vapor Pressure: < 0.1 mm Hg at 75 °F

2.3 Test Organisms
The fathead minnow (Springborn Lot #94A39) used in this toxicity test were obtained from

laboratory cuitures maintained at Springborn. The culture water was "soft* water and was drawn
from a 100-meter deep bedrock well into a concrete reservoir where it was aerated and
supplemented with well water supplied by the Town of Wareham, Massachusetts. Prior to
testing, the fish were heid in a 500-L fiberglass tank under a photoperiod of 16 hours light and
8 hours darkness. Other parameters monitored in the holding tank were a pH of 6.8 to 7.1, |
dissolved oxygen concentration with a range of 97 to 102% of saturation and conductivity with
arange of 130 to 140 micromhos per centimeter (umhos/cm). This water had total hardness and
alkalinity ranges as calcium carbonate (CaCQ,) of 36 to 40 mg/L and 19 to 25 mg/L, respectively
(SLI Weekly Record of Fish Holding Water Characteristics, Vol. 6 and the SLI Gravity Feed Tank
Water Quality Analysis Logbook, Vol. 9). Test fish were maintained under these conditions for
a minimum of 14 days. The temperature range in the holding tank was 22 to 23 °C during this
period. The fish were fed a dry commercial pelleted food, ad /ibitun, daily except during the 48-
hours prior to testing. Representative sampies of the food source were analyzed for the
presence of pesticides, PCBs and toxic metals (Appendix Il). 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 (SU Daily Record of Fish Holding Conditions). A
representative sample (N = 30) of fish from the test population had a mean total length of 38 mm
(range 34 to 43 mm) and a mean wet weight of 0.54 g (range 0.36 to 0.79 g) (SL! Fish Length

and Weight Log, Vol. If).

Springborn Laboratories, Inc.
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2.4 Reference Test .
A copper nitrate reference test was conducted with the test organism population from 19

to 23 April 1994. The resulting 96-hour LC50 was calculated by moving average angle analysis
to be 133 ug/L (95% confidence interval of 99 to 176 ug/L) (SLI Pimephales promelas 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
successtul culture of Pimephales promelas, it was established that this population was suitabie

for testing.

2.5 Test Dilution Water

Two separate batches of dilution water were prepared for the study by reconstituting "soft”
laboratory water (e.g., a mixture of unaduiterated 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 two batches of water had a total hardness as CaCO, of 68
and 64 mg/L, respectively; a total alkalinity as CaCO, of 44 and 43 mg/L, respectively; a’pH of
7.1 and 7.5, respectively; and a specific conductivity of 200 and 240 umhos/cm, respectively (SL!
Statics Modified GFT Water Quality Log Book, Vol. Ill). Representative samples of the dilution
water source were analyzed 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 0.793 mg/L for the month of April 1994 (SLI TOC Master Log). In
addition, TOC concentration and total suspended solids (TSS) analyses were conducted at
Springborn on the batches of dilution water used during this study. The TOC concentration of
the fortified well water was determined to be 0.851 to 2.946 mg/L Batch #'s 4 and 6 respectively,
for the month of April. The Total Suspended Solids (TSS) for these batches of dilution water was
determined to be less than 2.0 mg/L. Several species of daphnids (a representative freshwater
organism generally recognized to be sensitive to chemical challenges) maintained in water from

Springborn Laboratories, Inc.
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the same source as the dilution water utilized in this study have successfuily survived and
reproduced over several generations. The performance of the daphnid cuilturés, in combination
with the previously mentioned analyses, confirms the acceptability of this dilution water for

bioassays.

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 537 to 859 lux (50 to 80 footcandles) was provided at the surface of the
solution. Light intensity was measured with a General Electric type 214 light meter. 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 i
Selection of nominal NEODOL® 45-13 concentrations for the 96-hour definitive toxicity test

with Pimephales promelas was based on toxicity information developed at Springborn through
preliminary testing. The nominal concentrations selected were 0.52, 0.87, 1.4, 2.4 and 4.0 mg/L.

2.8 Test Procedures
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
control. Prior to test initiation, a 10 mg/mL stock solution was prepared by heating the giass
bottle containing the test material to a temperature of 50-60 °C, until the test material was
completely melted. Ten grams (10.0000 g) of test material was then removed using a glass pipet,
and was diluted with 1 L of distilled, deionized water. The 1-liter stock solution was stirred for
several minutes. The resultant stock solution was observed to be clear and colorless with no

sign of undissolved test material.

Springborn Laboratories, Inc.
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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 diluting the appropriate amount of the stock solution with 15 L of
dilution water. The exposure solutions were stirred for 30 seconds with a TAMCO Model 700
laboratory stirrer and teflon®-coated stirbar. The test soiutions were observed to be clear and
colorless with no sign of undissolved test material. Test solutions were renewed at 24, 48 and
72 hours of exposure following the procedure mentioned above. One set of control vessels was
also established which contained the same dilution water and maintained under the same
conditions as the test vessels but contained no NEODOL® 45-13. A duplicate set of exposure

vessels was established to prepare renewal solutions.

Approximately 30 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 (24-hours old) test solutions into their respective freshly prepared test solutions using
a fine-mesh dip net. Fathead minnow were not fed during the study.

2.9 Test Monitoring

All aquaria were examined twice daily (Days 1, 2, 3 and 4) during the exposure period as
follows: mortalities 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 test solutions. In addition, the temperature of the
surrounding water in the waterbath was continuously monitored throughout the exposure period.

Springborn Laboratories, Inc.
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Total hardness concgntration 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). Acidity was determined by potentiometric titration to
an endpoint of pH 8.3. Specific conductivity was measured with a Yellow Springs Instrument
Company (YSI) Model #33 salinity-conductivity-temperature meter and probe. 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 oxygen 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® 45-13 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 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 test vessel by removal of
the exposure solution with a glass beaker and transferring the solution to a graduated cylinder.
The measured amount of solution was then transferred to the sample container. Sample
containers were compiletely filled to minimize headspace. On the day of collection, all sampies
were preserved with 1% formalin. Within 24 hours of preparation, the samples were shipped to
Battelle Ocean Sciences, Duxbury, Massachusetts, for analysis using the Sheil Development
Company analytical method entitied “"Analysis of Alcohol Ethoxylate Surfactants Using Sclid
Phase Extraction (SPE) Cartridges and HPLC/ELSD (Evaporative Light Scattering Detection) in
Dilute Aqueous Solutions®. This method is described in Batteile Ocean Sciences Study
#SD-930119 (Appendix V). All of the glassware used in testing and sample collection was

Springborn Laboratories, Inc.
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thoroughly washed with sequential rinses of a 10% solution of nitric acid, acetone, distilled-

deionized water, isopropanol and distilled-deionized water.

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 concentrations
(LC50) and 95% confidence intervals. The LCS50 is defined as the concentration of the test
material in dilution water which caused mortality of 50% of the test organism population at the
stated time interval. If at least one test concentration caused mortality of greater than or equal
to 50% of the test population, then a computer program, modified from the program of C.
Stephan (Stephan, 1982, personal communication), was used to calculate the LC50 values and

95% confidence intervais.

Three statistical methods were available in the computer program: moving average angle -
analysis, probit analysis, and nonlinear interpolation with 95% confidence intervals calculated by
binomial probability. Moving average angle and probit analyses yield statistically sound results
only if at least two concentrations produce mortality of between 0 and 100% in the test
population. The selection of reported LCSO values and 95% confidence intervals 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 LCS0 value. |f two or more
statistical methods produced acceptable resuits, then the method which yielded the smallest 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.

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 1 to 5§ March 1994 at nominal concentrations of 1.0, 4.0, 10, 40, 100 and
400 mg/L. One exposure vessel was established for each treatment level and control. At 24
hours of exposure, 100% mortality was observed among organisms exposed to = 4.0 mg/L
NEODOL® 45-13. No mortality or sublethal effects (e.g., complete loss of equilibrium, darkened
pigmentation) were observed at the lowest treatment level (1.0 mg/L) or the control. Based on
these results, the definitive study was conducted at the following nominal concentration range:

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

3.2 Definitive Test
3.2.1 Evaluation of Test Conditions - The measurements of the water quality

parameters (i.e., pH, dissolved oxygen concehtration, temperature) recorded during the definitive
study are presented in Tables 1 and 2. Dissolved oxygen concentrations measured in the freshly
prepared exposure solutions ranged from 94 to 105% of saturation throughout the 96-hour étudy.
Dissolved oxygen concentrations in the aged solutions of the two highest treatment levels tested
(2.4 and 4.0 mg/L, nominal) decreased to 45 - 53% of saturation between solution renewais.
Although the dissolved oxygen concentrations briefly decreased to levels below 60% of saturation
(e.g.. limit established by TSCA Guideline 797.1400), the dissolved oxygen concentrations
measured were sufficient for the survival and normal behavior of the exposed organisms. The
temporary decrease in dissolved oxygen concentration did not contribute to the toxic-response
observed at the 2.4 and 4.0 mg/L (nominal) treatment levels. Dissolved oxygen concentrations
measured in the aged solutions of the three remaining treatment leveis and the control ranged
from 62 to 81% of saturation during the 96-hour exposure. Throughout the exposure period, the
pH for the control and test solutions ranged from 6.8 to 8.4. Analysis of the control and
treatment level solutions at test initiation established a total hardness (as CaCQ,) ranging from
60 to 72 mg/L, a total alkalinity (as CaCQ,) ranging from 44 to 48 mg/L and specific conductivity
of 250 umhos/cm. These results demonstrate that the pH, total hardness, alkalinity and
conductivity measured were unaffected by the concentrations of NEODOL® 45-13 tested and

Springborn Laboratories, Inc.
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remained within acceptable ranges for the survival of fathead minnow. Daily temperature
monitering of the test soiutions and continuous temperature monitoring of the water in the
surrounding waterbath established that the temperature in the test solutions ranged from 22 to

23 °C throughout the exposure period.

3.2.2 Analytical Results - The resuits of the analysis of the primary stock soiution and
the test solutions for NEODOL® 45-13 concentrations are summarized in Table 3. Resulits of the
analysis of the primary stock solution (10 mg/mL) used to formulate the test solutions established
that measured concentrations of NEODOL® 45-13 were consistent between stock solutions
collected at 0, 24, 48 and 72 hours of exposure and averaged 99% of the nominal concentration.
Analysis of the freshly prepared exposure solutions (0, 72-hours) resuited in measured
concentrations which were generally consistent between sampling intervals. Measured
concentrations for the aged (24-hours old) solutions at 24- and 96-hours established that the
concentration of NEODOL® 45-13 generally decreased by an average of 36% between solution
renewals. Mean measured concentrations based on the analysis of freshly prepared and aged
solutions averaged 75% of nominal and defined the treatment levels as 0.32, 0.62, 1.1, 1i9 and
3.4 mg/L. These resuits established that consistent exposure conditions were maintained during
the 96-hour study, which were sufficient to determine the acute toxicity of NEODOL® 45-13 to
fathead minnow. Analytical resuits are presented in Battelle Ocean Sciences Study #SD-930119

(Appendix V).

3.2.3 Biological Results - The mean measured concentrations tested (based on the
analysis of freshly prepared and aged solutions), the corresponding cumulative percent and
number of mortalities 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 undissolved test material. Following 24 hours of exposure, 100% mortality was
observed among fathead minnow exposed to the two highest concentrations tested (1.9 and 3.4
mg/L). At test termination (96 hours of exposure), 60% mortality was observed among fathead
minnow exposed to the next lower exposure level (i.e., 1.1 mg/L). In addition, two of the
surviving fathead minnow exposed to this treatment level exhibited a complete loss of equilibrium
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and were cbserved at the surface of the solution. Throughout the 96-hour study, no mortality
or sublethal effects were observed among fathead minnow exposed to the remaining test
concentrations (0.32 and 0.62 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 95%
confidence intervals, and presents the No-Observed-Effect Concentration (NOEC) through
96 hours. Based on mean measured concentrations of NEODOL® 45-13, the 96-hour LC50 vaiue
was estimated by nonlinear interpolation to be 1.0 mg/L with a corresponding 95% confidence
interval calculated by binomial probability of 0.62 to 1.9 mg/L. The 96-hour NOEC established

for this study was 0.62 mg/L.

Springborn Laboratories, Inc.




Report No. 94-7-5358 Page 19 ot 77

PROTOCOL DEVIATIONS

1. The study protocol incorrectly states that approximately 500-mbL water samples will be
removed from each test vessel. During this study, water samples of 350-mL per replicate
were pooled to yield the required 700-mL sample volume per concentration and control.

2. The protocol states that the test material will be heated to a temperature of 50 to 60°C
until completely meited. On 12 April 1994, the test material was inadvertently heated to
75°C until completely meited. The sponsor confirmed that heating to 75°C would not

affect the integrity of the sample.

3. The protocol states that biological observations will be made and recorded at 0, 24, 48,
72 and 96 hours of exposure. TSCA Guideline 797-1400 states that biological
observations should be recorded at 24, 48, 72 and 96 hours after test initiation or within -
one hour of the designated time. During the study, biological observations were made
and recorded at 0, 20, 44, 71 and 96 hours. The inadvertent documentation of biclogical
observations prior to the prescribed intervals on test day 1 and 2 did not significantly
impact the interpretation of the study resuits, since subsequent observations (e.g. 28 and
52 hours) were generalily consistent with 20 and 24 hour observations.

4. The study protocol states that twenty organisms will be exposed to each test
concentration or control, ten organisms per replicate vessel. During this study, following
72-hours of exposure, one of the organisms was unaccounted for in replicate vessel A
of the 0.32 mg/L treatment level. Therefore, the population size exposed to this treatment
level was 19 organisms. LC50 calculations at 72 and 96-hours were adjusted tc account
for the reduced popuilation size at this treatment level. Adjustment of LC50 calculations
to include the reduced population size results in an accurately defined LCS0. The
0.32 mg/L treatment level was not considered in selection of the NOEC. Therefore, the
reduction in population size in the 0.32 mg/L treatment level did not adversely impact the

results of this study.

Springborn Laboratories, Inc.
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5.

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,
dissolved oxygen concentrations in the 2.4 and 4.0 mg/L treatment levels (nominal)
ranged from 45 - 53% of saturation in the aged solutions at the 24-hour interval, prior to
solution renewal. The dissolved oxygen concentrations measured were sufficient for the
survival and normal behavior of the exposed organisms, and mortalities observed at these
treatment levels were not related to dissolved oxygen concentration. Therefore, this

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

SPRINGBORN LABORATORIES, INC.

%\m V¢ M-u $3s 7y

-

Maura K. Collins Date
Study Director .
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QU‘AUTY ASSURANCE UNIT STATEMENT

The raw data and report for “NEODOL® 45-13 - 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
4/4/94 4/4/94 4/8/94
4/12/94 4/12/94 422194
4/27 - 28/94 4/28/94 5/6/94
5/4/94 5/4/94 5/6/94
8/2 - 4/94 8/4/94 8/12/94
8/19 - 23/94 8/23/94 8/26/94
8/30/94 8/30/94 8/30/94

SPRINGBORN LABORATORIES, INC.

= NS SN ALY

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 promeias) to
NEODOL™ 45-13.
Nominal o-Hour 24-Hour* 48-Hour® 72-Hour® 96-Hour
Concentration ———— —
(mg/L) A B A ] A B8 A B A B
pH
Control 78 78 8284 8284 78178 7876 69778 6.9/76 69 68
0.52 77 77 8.2/84 8.284 78178 78777 89/76 6.9/76 69 70
0.87 78 78 8.2/84 8.2/8.4 78178 7877 6.8/78 6.8/76 70 71
1.4 77 78 8.2/84 B8.2/8.4 7877 78177 6.8/77 €8/77 74 70
24 78 78 8-> 8- - /= e - - -
40 77 78 8.2/~ 8.2/~ -/ - -f= - - -
Dissolved Oxygen, mg/L
(% saturation)
Control 9.1 94 6.1/82 6.9/8.3 7082 7.0/8.3 59/8.1 6.2/8.2 89 7.0
(104) (104) (71195  (80/97) (80/95)  (80/97) (69/94)  (72/99%) 79 (&)
0.52 92 91 8382 5683 69/82 6983 59/81  6.0/8.1 69 68
(105 (104) (3/95)  (85/97) (995  (79/97 (69/94)  (70/94) 79 (78
0.87 91 91 53/82 6.7/83 8583 6583 56/8.1  6.3/83 68 69
(104) (104) (6295  (78/97) (497  (74/97) (65/94)  (73/97) 78 (79
14 2.1 9.2 6.6/8.3 6.0/83 7.1/84 6.9/8.4 8.5/8.4 59/8.4 69 7.0
(104) (109) 778 (70/97) (81/98)  (79/98) (70/98)  (69/98) 79 (0
2.4 9.1 91 46/-° 4.2/~ /- fm -/ -/ - -
{(104) (104) {83/} (49/-) (==} {~/-} (/- (==} -) )
4.0 91 9.1 4.2/~ 3.9/~ - -/~ -/= -/ - -
(104)  (104) (49/~) {45/~) (~/=) (/=) (=/-) {=-) -) =)
Temperature (°C)¢
2 23723 22123 23/23 2

2 Exposure solutions were renewed at this interval. Measurements are presented for aged/freshly prepared solutions.

® Dueto mortality for 100% of the exposed organisms at the previous cbeervation interval, no water quality measurements
were taken st this interval.

€ Values presented represent the daily temperatures measured (Fisher alcohol thermometer) in ail 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 22 to 23 °C during the exposure period.

Springborn Laboratories, Inc.
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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 exgosure of fathead minnow (Pimephales
promelas) to NEODOL"™ 45-13.

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 72 48 250 4
B 68 46 250 4
0.52 A 68 44 250 6
B 68 46 250 4
0.87 A 72 46 250 4
B 68 44 250 2
1.4 A 68 44 250 4
B 68 45 250 4
24 A 68 46 250 4 -
B 68 46 250 4
4.0 A 60 44 250 2
B 68 44 250 2

Springborn Laboratories, Inc.
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Table 3. Concentrations of NEODOL® 45-13 measured in the exposure
solutions during the 96-hour toxicity test with fathead minnow

(Pimephales promelas).

Nominal
Concentration Measured Concentration (mg/L)
(mg/L) 0-Hour* 24-Hour® 72-Hour* 96-Hour® Mean®
Control ND¢ ND ND ND NA®
0.52 0.49 0.18 0.39 0.24 0.32
0.87 0.81 0.47 0.70 0.48 0.62
1.4 1.3 0.83 1.2 0.93 1.1
2.4 2.2 1.7 NA NA 1.9
4.0 3.5 3.2 NA NA 3.4
Stock Solution®? 10 9.7 9.9 NA NA
(10 mg/mt) -

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.

Calcuiated values are based on actual analytical resuits 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 (as mg/mL) of stock solution is presented in parentheses.

Stock sciution analyzed at 48-hours of exposure resulted in a measured concentration of 9.8 mg/L.

o o

Q@ ™ o a
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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® 45-13.

Cumuiative Percent Mortality”

Mehﬁ::l'r‘od Day 0 (12:30) Day 0 (19:15)° Day 1 (8:45) Day 1 (16:30)°
Concentration
(mg/L) A B Mean A B Mean A B Mean A B8 Mean
Control 0 0 o0 0O 0 O 0 0o o 0O 0 o
© @ (O © © @ ©
0.32 0 0 O 0o 0 o0 0O 0 © 0 0 o0
o (© @ () © (© © (0
0.62 0O 0 o 0o 0 O 0o 0 O 0O 0 o0
© © @ (© © @ (0
1.1 0o 0 0 ¢ o o0 10° 20 15 10° 20¢ 15
© © © (© M @ 1 @
1.9 0 0 o© a0 60 100 100 100 100 100 100

09
© (© 4 @ (10) (10) (100 (10

3.4 O 0 O 100 100 100 100 100 100 100 100 100
@ (© (10) (10) (10 (10) (10) (10)

[ I NN«

-

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

Supplemental biological observations were recorded during each interval.

Three of the surviving fish exhibited partial loss of equilibrium.

Two of the surviving fish exhibited partial loss of equilibrium,

FfO;JrI; of t?:t.survwmg fish exhibited complete loss of equilibrium and were observed at the bottom
of the solution.

Two of the surviving fish exhibited complete loss of equilibrium and were observed at the surface

of the solution. o
Two of the surviving fish exhibited complete loss of equilibrium.

Springborn Laboratories, Inc.
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Table 4. Continued. Concentrations tested, corresponding cumuilative

percent and number of mortalities and observations made
during the 96-hour static renewal exposure of fathead
minnow (Pimephales promelas) to NEODOL® 45-13.

" Cumulative Percent Mortaiity®
ean
Measured Day 2 (8:30) Day 2 (16:30)° Day 3 (11:30) Day 3 (16:30)°

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 @ (© @ ©

0.32 0 0 0 0 0 0 o 0 0 0 0
© © © O @ (© © (0

0.62 0 0 0 0 0 0 0 0 0 0 0
© (© @ (© @ (© © (0

1.1 10%9 204 15 10%* 30 20 209 50%° 35 4 soth 4s
M @ Mm @ @ ©® 4 5

1.9 100 100 100 100 100 100 100 100 100 100 100 100
(10) (10) (100 (10 (10) (10) (10)  (10)

34 100 100 100 100 100 100 100 100 100 100 100 100
(10)  (10) (10) (10) (100  (10) (100 (10) -

TTQ s aoua

The actual number of dead fathead minnow is presented in parentheses.
Supplemental biological observations were recorded during each interval.

One of the surviving fish exhibited partial loss of equilibrium.

One of the surviving fish exhibited complete ioss of equilibrium.

Two of the surviving fish exhibited complete ioss of equilibrium.

One of the surviving fish exhibited complete loss of equilibrium and was at the surface of the solution.
Three of the surviving fish exhibited complete loss of equilibrium.

Three of the surviving fish exhibited complete loss of equilibrium and were on the bottom of the solution.
One of the exposed organisms was unaccounted for following 72-hours of exposure, therefore nineteen fish

were exposed to this treatment level.
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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® 45-13.

Cumuiative Percent Mortality®

Mean b
Measured Day 4 (12:30)
Concentration -
(mg/L) A B__Mean
Control 0 Q 0
@ O
0.32 0° 0 0
© ()
0.62 0 0 0
©@ ()
1.1 50 70° 60
® O
1.9 100 100 100
(10)  (10)
3.4 100 100 100

(10)

(10)

o

The actual number of dead fathead minnow is presented in parentheses.
No supplemental biological observations were recorded because the definitive was terminated after this interval.
One of the exposed organisms was unaccounted for following 72-hours of exposure, therefore nineteen fish

were exposed to this treatment level.

Two of the surviving fish exhibited complete loss of equilibrium and were on the surface of the solution.

Springborn Laboratories, Inc.
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Table 5. The LC50 values, corresponding 95% confidence intervals
and No Observed Effect Concentration (NOEC) established
during the 96-hour static renewal exposure of fathead
minnow (Pimephales promelas) to NEODOL® 45-13.

95% Confidence Interval

LCSo Lower Upper

(mg/L) (mg/L) (mg/L)
Day 1* 1.3 1.1 1.9
Day 2* 1.3 1.1 1.9
Day 3* 1.1 0.62 1.9
Day 4* 1.0 0.62 1.9

NOEC through 96 hours = 0.62 mg/L

* LC50 value estimated by nonlinear interpolation; 95% confidence interval calculated by binomial
probability.

Springborn Laboratories, Inc.
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Figure 1. The 24-hour cdncentration-response (mortality) curve for the
static renewal exposure of fathead minnow (Pimephales

promelas) to NEODOL® 45-13.
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Figure 2.

Probil Response

The 48-hour concentration-response (mortality) curve for the
static renewal exposure of fathead minnow (Pimephales
promeias) to NEODOL® 45-13.
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Figure 3. The 72-hour céncemration-response (mortaiity) curve for the
static renewal exposure of fathead minnow (Pimephales
promelas) to NEODOL® 45-13.
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Figure 4. The 96-hour concentration-response (mortality) curve for the
static renewal exposure of fathead minnow (Pimephales
promeilas) to NEODOL® 45-13.
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Springbormn Laborataries, Inc.

T30 Man Street ® Warenam, Massachusetts 02571 ¢ (508) 295-2550 e Teiex 4438041 e Facsumie (508) 298-8107

TEST PROTCCOL

PROTOCOL TITLE: Alcohoi Ethoxylate Surfactants: Protocot for Conducting an Acute
Toxicity Test, Under Static Renswai Conditions, with Fathead Minnows
Following TSCA Test Guidetines 5 797.1400

TG BE COMPLETED 8Y THE STUDY SPONSOR:
Study Spansar: Sheil Qeveicomant Company
Address: P.O. Box: 1380

Houston: Texas: Phone: (713) 3828040 2 -sieds-
Sponsor Protacol/ProjectNo.: (R L Tox No. /209
Test Substance: Neodol® 45-13
Burit: /OC o CasmorLot# L F9S /677
Additional Comments. and/or Modifications:

MC‘W 2-24-H-

Sponsor Approval Date

TO BE COMPLETED 8Y SPRINGBORN LABORATCRIES PRIOR TO TEST INITIATION:
Taestng Facility: Springoorn Labaratories, Inc., 790 Main St., ‘Vareham, MA C2571

Study Director: Maura K. Calilins SU Stuav No.: 777 7% (1e1-/ef
Test Cancentrations: *

Scivent Usea: ~ CAS# or CTA *

~Proposea Schedule: (Start) * .Comoteticn) *

Prooosad Oraft Report Date:

/au»-'(‘ﬁy{b... 3 R

Stuay Qirector Qate
* To be provided by amendment.

Springoom Laboratories Protocol #: 021494/TSCA/ISHELL. FM-SR Page 1 of
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Alcohot Ethoxylate Surfactants: Protocol for Conducting an Acute Toxicity
Test, Under Static Renewal Conditions, with Fathead Minnows Following
TSCA Test Guidelines § 797.1400.

1.0 INTRODUCTION

The puroose of this test is to determine the acute iethal effects of an alcohol ethoxyiate
surfactam on fathead mnnows under static renewal conditions. Test resuits wili be reportea as
the 24-, 48-, 72- and $6-hour LCS0 valuas (the median concentration wnich will kill S0% of the
numper ot fish exposed) with $5% confidence limits. The Neo-Observea-Effect Concentration
(NOEZ) will aiso ba reported. The test procedures pertormed during the tiotogical portions of
this study will meet or excesed the standard procedures described in the U.S. EPA Toxic
Substance Controi Act (TSCA) Test Guidelines § 797.1400 (U.S. EPA. 1985) and will meet the
primary technical objectives of Shell Research Limited/Sittingbourne Researcn Cantre guidelines

(SOP Neo. 81, Edition No.8).

2.0 MATERIALS AND METHODS

2.1 TEST ORGANISMS.

2.1.1. Justification for Test System. Charactenstics wnich make this test organism suitaplte .
for acute toxicity testing are their aase of cuitunng and nandling, ther sensttivity 10 a
variety of chemical substances. and the extensive cata base for this common fresnwater

fish species.

2.1.2. Species. Juvenile fathead minnow. Pimepnales orometas. will be used 10 conguct the
static acute toxicity test. The fish will be of approximately the same size and age. i.2.. the
length of the largest fish will nct exceed the length of the smaliest fish by more than wo-
fcld. Fish will weigh less than 2.0 grams at the initiation of the study. Very young (not
actively feeding), sexually mature, spawning and/or recently spent fisn will not be used.

2.1.3. Origin and Acclimation. The fish will be obtained from in-house cultures. Fish will be
gradually acclimated to the test cenditions. and will be held ‘or at least an additicnal 14
cays in the diiution water priof 1o testing. They wiil De neid a mmimum of 48 hours at the
required test temperature. during which time totai mortality must not exceed three percent,

or the fish will not be used.

2.1.4. Feeding. The fish will be tad a ccmmerc:ai pelleted foad at least once aaily pricr © the
test, but will not be tea during the final 48 hours before the test. nor auring the 96-hour
toxicity test. Periodic analyses of rapresantative samples of the foog wiil Se conaucted
10 ensure the absence of potential toxicants. inciucing pesuciaes. °C3s and selectec
toxic metals, at concentrations wnich may be narmtui to the fish.

Springoorn Laboratorias Protccol #: 021494/TSCAISHELL/IFM-SR Page 2 of 9
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2.1.5. Handling. Fine-mesh cip nets will be used to transter the fish from the cuiture vesse! 10
the test champers at i@st intiation. taking care to mimmize QOssidle siress que !0
nanaling. Fish that are gdamagec or cropped cunng transter will oe not used.

2.1.6. Loading. Fisn biomass to sofulcn ratio ("loading”) wili not exceed C.S grams per liter.

2.1.7. Referencs Tests. |n an arfort to monitor the general heaith of the test organism cuiture.
referance tests will be conaucted. under static conditions. with Pimecnal‘es promeias
using copper nitrate as tha reference toxicant. The resuits of thesae tests will be evaiuated
hased on nominal concentrations. The reference tests will he concucted using the same
popuiation of fish within 30 days of the definitive exposure (i.e., aither 30 cays prior 1o or
30 days following the definitive exposure).

2.2 PHYSICAL SYSTEM.

2.2.1. Test Containers. The test champers used in the static acute bioassay wili be 19-. clear
giass vesseis which will be chemically clean. Each test vesse! will comain approximatety
15 liters of test mecium. This size will be adeguate to meet the maximum allowaole

loading requirements (see a2oove).

2.2.2. Giassware Preparation. All glassware used in iesting will be thcroughiy wasnec with
datergent and rinsad with ‘ap water. This will ce followec by secuential rasing with 3
10% soiution of airic acid, acetore. distilled ceicnized water, isoprepanc! ana finaily

distilled ceiornized water.

2.2.3. Dilution Water. Dilution water will consist of uraduiterated water frem a @ Q0-meter
bedrock well mixed in varving proportions with untreatea town well water, and will e
characterized as soft water with a typical total harcness of 50 - 70 mg/L as CaCZl,, and
alkalinity of 25 - 45 mg/L as CaCQ,. The pH range will be £.0 ic 8.5 and the soecific
conductance will be 150 to 250 micromhos/cm. The well water will be fortified basea on
the formulation for soft water presented in "Methodas for acute toxicity tests with fisn,
macroinvertebrates and amphibians® (US EPA, 1975). Total hardness ana aikalinity will
be determined according to Siandard Methods for the EZxamination of Water and

Wastewarer (APHA, 1985).

The dilution water will be preoarec in 500-L batcnes. New batches of giiution water will
be prepared wnen the pravious tatch is exnausted or wnen a watar suaiity parameter
(total harcness, aikalinity. etc.) nas variec from the normal ranges. The dilution water will
be aerated with an ar pump anc arr stones t¢ Sring the pH and dissoived gases into
equilibrium with the atmosphere. =ibergiass containers will De used 1o noid the diluton
water. The total haraness, total atkalinity, acidity, pH, TOC, TSS anc specific concuctance
of the dilution water will be monitorea prior to use. Total organic caroon (TCOC) will e
monnorec approximately once per month. Pericdic analyses of reoresentative samoies
of dilution water scurce wiil be conaucted t¢ ensure the absencs of potential toxicants,
inctuding pesticides, ?CBs, unionized ammonia. residual chiorine anc seiected toxic
metais, at concentrations which may be harmtful to the fish.

Spnngoorn Laboratones Protocol #: 021494/TSCA/SHELL/FM-SA Page 3 of &
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2.2.4. Replication and Control of Bias. Two reolicates wil be incluced wrth each test
concentration ana control. T est aquana will be positioned inside a water bath by stratified

randcm cesign. and labeied by regticate and concentration (or control). Sach renlicate
t@st vessel will contain ten indivicuais, i.e.. 2C fish will be used per concantraticn or
sontroi(s). =isn wiil be adged imparnaily to the test vessels by adding nc more than two
fish to eacn vesse! until all vessais comain wo fisn. This procedure will be repeatec until
each test vessel contains ten fish. Test organisms will be 2dded to the exposure
solutions within 30 minutes of preparation.

2.3 CHEMICAL SYSTEM.

2.3.1. Test Materiai. Upon arnval at Spnngoorm Laboratories, Inc., the external packaging of
the test maternal will be inspected for Gamage. The packaging will be removed anc the
primary storage container will aiso be inspected for leakage or damage. The sample
identity and percent active ingredient will be recorded and, uniess different arrangements
will be made with the study sponsor, the material will be stored in the dark at

approximately 20°C until used.

2.3.2. Toxicant Concentration Seiection. Toxicant concentrations for the acute toxicity test will
o8 selectec based on intormation provided by the Soonsor and cotained from a 96-hour

areiiminary range-finding stuay axposing fathead minnow to the test material. The
prefiminary test will consist of five widely spacea concentrations, usually of 18- volume,
each containing at least ten test fish. The range of concentrations selected for th
definitive ‘as: is intended to inciuce etfect levels (> 50% mortality} ang at ieast cne na- - -
affect level. but cue 1o the nature of some test materials, one or both leveis may not Je
observec. A geometric senes of five concentrations and one cantrol will be usec ‘or eacn
definitive test after consuitation with the Sponsor. A dilution factor of at least 60% wili

be used.

2.3.3. Stock Preparation. The surfactant will be heated in a gtass container at a temoerature
of 50 - 60°C until completely meited. The meited test material wiil be stirrec to ensure
nomogeneity. A glass pipet will be used to transter the matenal for weighing. The test
material will be weighed on an anaiytical 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 maintainad in which the amount, the 3ate, the intenced use anc the user's
\nitials are recorded aach time test matenal is used. The prnimary stock will be orepared
n distilled deionizea water. The finai cancentration of the priimary stock sotution will te
1 - 29 active surfactant. A new orimary stock saiution will be prepared for eacn renewat
of test sciutions. Secondary stocks. if necessary, may Se preparec in either distillec
aelonized water or in cliution water (it the volume disolacement of dilution water qurning
test soluticn preparation will be greater than 1%).

2.3.4. Measyremert of Exposure Solution and Stock Solution Concentration. Samples from

aacn test cnamper of each concentration and control(s) 'will Se removed at test initiation
(new soiutions) and test termination (oic solutions). !n addition, a set of samples wiil aiso
be removed at 24 hours (old soiutions) and at 72 hours (new soiutions). Replicate

Sonngoorn Laooratories Protocol #: 021494/ TSCA/SHELL/FM-SR Page 4 of 9
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solutions at aach tast concentration will be pooled. All pnmary stock sotutions prepared
dunng the course of the test will aiso be sampied.

2.3.5. Sampiling. Water sampies (acoroximatety 300-mL) will be taken ‘rom a oocint
approximately midway between !he surface. boftom and sides of each vessel. Al
samples will be coilacted in 700 mL baorosilicate glass containers with Teflon¢-iined cacs
which have been serially rinsed with deionized water, iscoropanol and deionized water
as specified in Section 2.2.2. Sampling containers will be compietely filled tc minimize
head space. Samples will be preserved with 1%. Formatin (i.e., 3 mL formalin/500 mL
sampie) and shipped within 24 hours !0 Battelle Ocean Sciences. Duxbury,

Massachusetts.

2.3.6. Anajvtical Chemistry. Analyses of analytical samples will be conducted by Battelle
Ocean Sciences, Duxbury, Massachusatts, using a Sheil Development Company anaiytizal

method antitled “Analysis of Alconol Ethoxylate Surfactants Using Soli¢ Phase Extracton
(SPE) and HPLC/ELSD (Evaporative Lignt Scattering Detection) in Dilute Aqueaus

Solutions*.

2.4 EXPERIMENTAL CONDITIONS.

2.4.1. Measyrement of Water Quality Variables. At test initiation, total haraness. aikaiinity

acidity and specfic conductivity wiil be measured and recorded in each replicate vessel
in each test concantration and control. Temperature, pH and dissolvec oxygen
concentration will be recorded daily at each raplicate of each concentration anc control. - -
Measurements will be recorded for the aged and tor the freshiv prepared saiutions on

renewai days.

2.4.2. Photopericd. A combination of fluorescant buibs will be used to iiluminate the acuaria,
providing a wide spectrum that simulates natural sunlight. Light intensity at the water
surtace will be 30 to 100 foctcandles. An 8-hour dark and 16-hour light onotoceriod will
be maimtained during the test. There will be a transition period between iight anc dark.

2.4.3. Dissoived Oxygen. Total dissoived oxygen will exceed 30% of saturation (i.e., 7.9 mg/L
at 22 °C) at the initiation of the tast, and will not be allowed to drop beiow 60% of
saturation (i.e., 5.3 mg/L at 22 °C) fer the remainder =f the tast. Should the Zissolved
oxygen fali betow 60% of saturation, appropriate action will be taxen after consuttation

with the Study Soonsaor.

2.4.4. Temperature. Water temperature cf the test solutions will be maintained at 22 - 2°C by
maintaining the aguaria in a wateroath.

2.4.5 pH. The pH of the controi solutions will be maintained in a range of 6.0 to 8.3.

2.4.6. Biological Data. At 0. 24, 48, 72. and 96 hours dunng exposure. opsarvations of stress.
apnormal behaviorai activity and martality will be mage. Dead fish will be removad trom
axposure solutions twice daily. In adadition, prior to test inttiation anc wnenever test

Soringoorn Laboratories Protocol #: 021494/TSCAISHELLIFM-SA Page 5 of 9
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organisms are observed, characteristics of the test solutions will aisc te observed and
recorded, e.g., precipitated matenais, cloudiness, atc.

2.4.7. Renewal Scheme. Test solutions wiil be crecared at 0, 24 48, angd 72 hours of
exposure. Test organisms will De carefully transferred to the freshiy preparec soiutions.

2.4.8. Initiation and Test Duration. The study will be initiated when all test organisms have
been impartially added to the exposure solutions. The study will be tarminated tollowing
96 hours of exposure at which time, mortality of the control organisms will not exceed
10% or the test will be considered unacceptable.

if 100% mortality occurs at any expcsure level orior to test termination, water quality
parameters, analytical sampies and biological observations wiill only te recoraed on the
day which compiete mortality was observed. Cbsarvations following the day on wnich
compiete mortaiity was observed will be discontnued.

3.0 DATA EVALUATION

Mortaiity data derived from the acute test will be used to statistically estimate a median
lethal concentration (LCS0) ang its 95% confidence interval after each 24-hour interval of
exposurs. The LCS0 is the estimated mean measured concentration of the test material in
dilution water which produces 50% mortality in the test fish population at the statea times of

exposure.

The computer program utilizec estimates LCSS values using one of three statistical
methods: probit analysis, moving average method, or bincmial probabiiity. The method seiected
will be cetermined by the cata base (i.e., presence or atsence of 100% response. numoer of
partial responses, etc.). An LC30 value cannot be caicutated if the mortality data derivea is
insutficient accarding to any of the three statistical methcds. The orooit method provices values
of the siope, and includes 95% confidence intervals as well as appropriate staustical tests 0

evaiuate goodness-of-fit.

Following 98 hours of axposure, data obtained on organism survival will be evaiuated to
astablish the No-Observed-Effect Concentration (NOEC). This levet is defined as the highest test
ssncantraticn at and below which there ware no ioxicant-related mortalities or ghysical and

senawvicral atnormalities (e.5., lethargy:.

The concentration-response data generatad during this test will be provided to the Stuay
Soonsor in Lotus?® format.

4.0 RECORDS TO BE MAINTAINED
Recorgs 1o be maintained will include, but will not be fimitea to, corraspondence and

Sorngoorn Laborsiories Protocoi #: 021494/ TSCA/SHELLIFA-SA Page 6 0! 9
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other documents relating to the interpratation and evaluation of data as well as all raw data and
documentation generated at Springborn Labaratones as a result of the stugy.

5.0 REPORTING

The raw data generated at Scringborn Lagoratories and final dratt of the raport will be
reviewed by the Quality Assurance Unit and Study Director. All measuremenns (e.g. water quality)
will be reported to various leveis of significance depsnding on the accuracy of the measuring
gevices empioyed during any ane process. A single copy of the araft report will initially be
submitted to the Study Sponsor for review. Upon acceptance by the Soonsor, three (3) copies
of the final report will be submitted. All reports include. but are not limited to, the following

information.
* Springborn Laboratories, Inc., report and project numbers.
* Laboratory and site, the dates of testing and personnei invoived in the study, e.g., Quality

Assurance Unit, Program Coardinator (if applicable), Study Director, Principal investigator.

* All information pertaining to the test material which aopears on the sampie bottle, e.g.,
its source, percent active ingredient, physical properties. Spcnsor's test material 1.0., and
sample number (if applicatie).

. Charactenzation and origin of the dilution water. -
* Scientific name of the test organisms. source, anc culturing intformation.

" Range-fincing study resuits.

. The 96-hour LCSO value with the 95% confidence limits and control performance of

applicable copper nitrate reterence test.

hd Test conmtainer volume, dilution water volume, number of replicates used per
concentration, and number of organisms tested per treatment.

i Definition of critena used 10 cetermine the suniethal effects. and generai coservations on
non-guantifiaote etfects.

. Description of axposura systam and stock praparation.

" Test temperatures, dissoived oxygen concentration, angd £=: photopenocd anc light
intensity; and specific conductance, total alkalinity and total naraness measured.

. Description of. or referencs 10, chermical and statistical srocecures applied.

v Percentégc of mortality obsarved in the controls and in each treatment ievel at each

Soringborn Laboratories Protocol #: 021494/ TSCA/SHELLIFM-SA Page 7 of 9
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observation period, in tabular form.

. The 24-, 48-, 72- and 96-hour LCSO's with 95 oercent confidence limits. and the No-
Cbserved-Effect Concentration (NQEC), when possible. All calculations will be based on
mean measurad concsntrations.

b Graoh of the concsntration response curve at sach observation period tor whicn an
LCS0is calculated. Mean measured concsntraticns will be used to establisn the

concantration-response curve.

hd Neviations from the protocol not addressed in protocol amencments tagether with a
discussion of the impact on the study. signed by the Study Director.

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

v Datas of Quality Assurance raviews, signed by the QA Unit.

e Location of raw data and final report.

6.0 PROTOCOL CHANGES

All amendmen:s to the approved protocol must Je documented in writing and signec 2v
both the Study Director and the Sponsor's contac: or representative. Protecel
amenaments and deviations must inciude the "sasons for the cnange ana the impact of
the change on results of the study, if any. If necessary, amendments initially may be in
the form of verbal authorization, fclicwed by Scringborn's written documentation o
amendment. In such a case, the effective date ¢f the amendment will be the date of
vernal authorization.

7.0 SPECIAL PROVISIONS

GOOD LABORATORY PRACTICES (GLP): All test crocsgures. aocumentation, recsrcs. anc
reports related to the biological portion of his stugy 'wmil Somoly win the L. S. Snvironmentai
Protection Agency's Good Laboratory Practces as promuigatec under the Toxic Substance
Control Act (FZDERAL REGISTER, Part lIl. 17 August, 1989)

TEST MATERIAL DISPOSAL: After 60 cays of the issuance of ihe final test renort. the tes:
material will be returnad to the Sponsor's orojgct officer. at Soonsor axoense. untass difterent

arrangements are made.

ARCHIVAL: All raw cata and the final recart will be arcnived at Shell Deveicoment Company
unless cifferent arrangements are made.

Soringbom Laporatories Protoca: #: 021494/TSCA/SHELL/FM-SR Page d cf §
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Springborn Labaratories, nc.
E Sei ot
790 Maun Street ¢ Warenam, Massacnusens 02571-1075 o (508) 295-2550 « Toiex 4436041 o Facsimue (SC3) 295-3107

PROTOCOL AMENDOMENT

AMENDMENT #: 1
DATE: 5 April 1994
PROTOCOL TITLE: “Alcohol Ethoxylate Surfactants: Protocol for Conducting an Acute Taxicity
Test. Under Static Renewal Conaitions, with Fathead Minnows Following
TSCA Test Guidelines $797.1400."
SPECIES: Pimephales promelas
STUDY SPONSOR: Sheil Deveiopment Company
TEST SUBSTANCE: Neodo!® 45-13 :
SU STUDY No.: 777.0294.6109.101
SPONSOR PROTOCOL/PROJECT NO.: WRC Tox No. ;209
AMENDMENT(S):
Amencment (Page 1): B
Tast Concentrations: 4.0, 2.4, 1.4, 0.87 and 0.52 mg A.l/L 2lus controts.
Soivent Used: NA CAS# or LOT#: NA
Srcpesad Schedule:
(Start) 4-3-94 (Comotetion) 4-8-94 (Oratt Report) 3-9-94
Reascn for Change:

This information is provicded per insTuction on page one of the Study Protocoi.

] .
Agorcval Signatures: ’«”y/wv' Vs C Al & 2y

Maura <. Collins Cate
SU! Stuay QOireczor

odins (Pt _ 4/r3/94-
Ciane C. L Wong /] Bate

Seonscr Stuay Monitar
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Shell Development Company @

A Ohvasan ot Shen O Comaany
‘Nesthollow Ressarcn Canter

P.Q. Box 1380
Houston, TX 772%1-1380

February 24, 1994

Pameia M. Lincoin
Springbom Laboratones, Inc.
790 Main Street

Wareham, MA 02571

Dear Ms. Lincoin:

The missing informarion, pertaining to test substance NEODOL 45-13, that you requested of
me in your letter dated February 21, is as foilows:

Lot Number: TANK T™ 996
%% Acuve [ngredient 100%

Net Amount Shippec: 1 174 qu
Molecular Weight Avg 777
Expiration Date: February 1995

Analytical characterizanon acquired in support of test substance NEQODOL 45-13 was
performed at Westhoilow Research Center (WRC). Methods and procedures used follow ail
appiicabie government 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
Analytcal Special Collection of Files.

Analyncal methods used to characterize the test substance were Hydroxyl Number (mg
KOH/gm), % Water (%wt), Cloud Point, Ethylene Oxide Dismbunon, Polyethylene Glycol
(%wt) and Carbon Number Distnbunon.

If vou have any further questions, please feei {ree to contact me at (713) $44-8410.

Sincerely,
Harriet Smith

Springborn Laboratories, Inc.
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— = ot
v Zeigler Brothers, Inc. Saimon Starter #1*
Date Submitted: 12/13/93 Date Reported: 1/26/94
Test Resuit Limit of Quantitation
Pesticida Screen I;lI;lil attached
Arsenic 2.5 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. Saimon Starter #1*

Date Submitted: 12/13/93 Date Reported: 1/26/94
Pesticide Screen [ii;tl 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
Deita 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
000 < 0.01 mg/kg 0.01
por < 0.01 mg/kg 0.01
HCB < 0.01 mg/kg 0.01
"‘Mirex < 0.01 mg/kg 0.01
Methaxychior < 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
Chlordane < 0.05 mg/kg 0.08
Toxaphene < 0.1 mg/kg 0.1
PCBs < 0.2 mg/kg 0.2
Ronnel < 0.01 mg/kg 0.01
Ethion < 0.02 my/kg 0.02
Trithion < 0.05 mg/kg 0.05
Diazinon < 0.1 mg/kg 0.1
Methyl Parathion < 0.02 mg/kg 0.02
Ethyl Parathion < 0.02 mg/kg 0.02
Malathion < 0.05 mg/kg 0.05
Endosutfan | < 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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W
. Well' Water Sample” 3
Date Collected: 7/29/93 Date Reported: 9/17/93
Pesticide Screen Lil;lll Result As Received Limit of Quantitation
Alpha BHC < 0.01 gt 0.01
Beta BHC < 001 0.01
Garnma 8HC - Lindane < 0.0ty 0.01
Doita BHC < 0.01 g/t 0.01
Heptachior < 0.01 ugft 0.0t
Aldrin < 0.01 up 0.01
Heptachior Epoxde < 0.01 ugft 0.01
00 < 0.01 gt 0.01
(s.09] < 0.01 up/1 0.01
DoT < 0.01 g/l 0.01
HCB < 0.01 ggN 0.01
Mirex < 0.01 4N 0.01
Methaxychior < 0.05 g 0.08
Disidrin < 0.01 g/ 0.01
Endrin < 0.01 g 0.0¢
Telodrin < 0.01 ugN 0.01
Chiordane < 0.3 ug 0.3
Toxaphene < 4 gt 4.
PCBs < 1. pA 1.
Ronnel < 0.01 o a.01
Ethion < 002 N 0.02
Trithion < 0.05 g 0.05
Oiaznon < 0.1 41 0.1
Methy! Parathion < 0.02 ugft 0.02
Ethyl Parathion < 0.02 uptt 0.02
Maiattwon < 0.05 po/t 0.05
Endosuifan | < 0.01 g/t 0.01
Endosulfan § < 0.01 ug 0.01
Endosulfan Sutate < 0.03 g/ 0.03
! Wel water supplemerntsd by Town of Wareham water
* Analyzed by Lancaster Laboratories, Inc.

M
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Well' Water Sample*
Date Collected: 8/9/93 Data Reported: 8/26/93
Analysis Result As Received Limit of Quantitation
Mercury < 0.00020 mgA 0.00020
Arsenc < 0.20 mg\ 0.20
Selerwm < 0.20 mg 0.2
Boron < 0.040 mn1 0.04
Thallum < 0.30 mg 03
Aluminum < 0.20 mg 02
Antimory < 0.20 m 02
Barium < 0.10 mgN 0.1
Berylium < 0.010 mgA 0.01
f Cadmium < 0.010 mgA 0.01
Calcium 7.711 mgt 0.2
Chromium < 0.050 mg 0.05
Cobak < 0.050 mg 0.0
Copper < 0.020 mg/ 0.02
iron < 0.10 m 0.1
Lsad < 0.10 m 0.1 )
Magnesium 231 m 01
Manganesa < 0.010 mgn 0.01
Molybdenum < 0.10 mgN 01
Nickel < 0.050 mgh 0.0
Potassum 1.07 mgt 0.5
Siver < 0.020 mg/ 0.02
Sodium 14.0 mgt 0.4
Taanium < 0.010 mgA 0.01
Vanaoum < 0.010 mgn 0.01
Inc <0.040 mg/ 0.04
Total Organic Carbon *** < 1. mot 1.
1" Wel water supplementsd by Town of Warsham water
* Analyzed by Lancastsr Laboratones, inc.
*** Qepreserts “non-purgesbis TOC*
J
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8.0 APPENDIX V - ANALYTICAL METHODOLOGY
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QUALITY ASSURANCE AUDITS
Conducted for SD-920118

Measurement of Neodol® 45-13 in Dilute Aquevus Sumgples 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 02/28/94 none none none
03/28/94
Lab Inspection 05/09/64 05/24/94 06/C6/94 06/06/94
05/10/94
05/12.94 .
05/23/94
Data Package 06/01-02/94  (06/0Z/9+ 06/06/94 06/06/94
Report Review 06/01-2/94 06/02/9+ 06/06/94 06/06/94
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1.0 INTRODUCTION

The work reported in this document is a component of aquatic toxicological testing thar has been
requested and initiated by the Sponsor of this study. The toxicologicai testing was conducted by
Springborn Laboratories. Bartelle Ocean Sciances was responsibie for providing chemical anaivtical
support to the toxicciogical testing by determining concentrations of the Test Substance in sampies
received from Springborn Laboratories. The results of these chemical analyses are presented in this

Final Dara Regort.

The objective of the work reported in this document was to periorm chemical axialysis of aqueous
samples and primary stock solutions, for the determination of conceatrations of aicohol ethoxylate
surfactants using the analytical method titled Analysis of Alcohol Ethoxylate Suryacrants Using Solid
Phase Extraction (SPE} Cartridges and High Performance Liguid Chromatograpity with Evaporarive
Light Scartering Detection (HPLC/ELSD) in Dilute Aqueous Solurions. 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 ethoxvlate (AE) surfactant (Necdol 43-13%,
The Tast Substance was provided by the Spoasor (Shell Development Company). The Sponsor was
aiso responsible for providing Bartelle with the lot numoer, analysis, purity, stubiliry, storage
requirements, and all other relevant chemical and physical characterization dara for the Test
Substance. The Test System and Test Substance identity and characterization intormation, and oth=r
relevant test information for this study, as provided by the Scensor, is summarized below.

Test System: Fathead minnow

Test Substance: Neodol® 43-13

Test Substance CAS#: 68951-67-7

Test Substance Lot#: Tank TM996 (01/23/92)

1209 (WRC Tox Sample Number)

Test Substance Purity: 100%

Page S or 21




3anteile Studv Numher SD-230119

Test Substance Composition: A mixmure or C,,-C,, alconol ethoxylates with an
average of 13 moles ot ethylene cxide per mole or
‘ aiconol. Traces of free 2thyiene oxide (less tman or
2qual 10 6 ppm) may be present in the near Tesz
Substance.

Test Substance Analysis: The percent purity data is based on process
knowiedge. and research and deveiopment prior to
manuracture of the Test Substancs used.

Test Substance Solubility: Completely soluble in water. May form ge!.

Test Substance Stability: Stable. A stability and hoiding time of two years from
receipt at Battelle was assigned to the Test Substance.

Test Substance Storage Requirements: Cool, dry.

2.0 MATERIALS aND METHODS

2.1 Analytical Method Description

The analytical procedure used was developed for the determination of total alcohol ethoxylate
suriactants in aqueous samples. The method invoives an extraction step to isolate the surfactant from
a water sample and a high performance liquid shromatograpny (HPLC) analvtical procedurs to
quantify the nonionic surtactant concentration. The results ars reported as total alcohol ethoxyiate
surzactant concenrrations. Concentrations of the surfactant wers also determined in primary stock
solutions received from the toxicology testing !aboratory.

In order to analyze alcohol ethoxylate (AE) surrfaczants in aqueous matrices at low levels the
surtaczant must first be isolated from the water, conceatrated, and analyzed using an appropriate
method of detection to quantitate the amount of surfaczant originally present in the agueous sample.
The method used employs solid phase exraction (SPE) with a C, reverse phase cartridge for isolating
the anaiyts and concenrrating the sample. Aster slution of the surfaciant from the SPE cartridge with
methyl and isopropy! alcohoi it is analvzed using an EPLC procedure (octyl HPLC-column separation
and metnanol/water mobiie phase gradient) that 2mpioys an 2vaporative iight scarraring detector

Pags 10 of 2!
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(ELSD) ‘or analyte detection and quantification. This method quantifies total AE surfzcant without
distinguisning between the various individual AEs or carbon chain distributions.

L)
The primary stock solution surfaczant concentration was determined by simpiy diiuting the sample to
the appropriate concentration using methanol and analyzing ic by HPLC/ELSD. No extracticn step

was needed.

The analytical procedure is described in detaii in the document entitled Aralysis of Alcohol Ethoxyiate
Surfaczants Using Solid Phase Extraction (SPE) Cartridges and High Performance Liquid
Chromarograpy with Evaporative Lighr Scarntering Derecrion (HPLC/ELSD) in Diluse Agqueous
Solurions, which was developed specifically for these analyses. This Test Substance specific
document was prepared by Batelle and approved by the Sponsor on March 7, 1994. The analyticai
procedure document, and associated study-specific analytical information, is inciuded in Bameile's
data-package for this study. This dara-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 analyzical batches of no more than 20 test samplss. Eaéh'batch
of test sampies included four laboratory quaiity control (QC) samples: one procedurai blank (PB), one
marrix spike (MS), one marrix spike duplicate (MSD), and one biank spike (BS). The procedural
blank (which consists of Milli-Q laboratory watar carried through all steps and treated as other
samples) sampie was used to ensure that there were no significant levels of laboratory contamination.
The matrix spike (test sample spiked with the target analyte), mamix spike duplicate, and blank spike
(Milli-Q water spiked with the target analyte) samples were used 10 demonstrate laboratory accuracy
and precision: these QC samples were aiso carried through all sample procsssing procedures and
treated as the rest of the samples.

A portion of a non-fortified (control) test sample was used w0 prepare the marrix spike sampies
because it contained no background anaiyte laveis ver had a sampie matrix thar was representative ot
the test samples. The biank spike was processed to determine if the accuracy/recoverv of the anaiyte

was affected by the sample matrix.

Each sequence of samples analyzed by the HPLC.ELSD instrument was initiated with a six-point
muitilevel caiibration. Tast samples followed the initial calibration in the analysis sequencs, and a
caiipration check standard was analyzed at least svery 12 samples to verify the validity ot the
calibration.
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Summarized below are the QC data qualicy objectives that applied for this study.

|}

Data Quality Objectives

QC Anaiysis Criteria Objective

Blank spike analyte recovery 70%-120%

Marrix spike analyte recovery 70%-120%

Marrix spike/spike dupiicate precision s30% RPD

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

standard concentration

w

2.3 Calculations .

Sample Concentration Calculations

An external standard method of calibration and quantification was used. Sample exract
concentrations were determined by applying the multilevel quadratic calibration equation using 2
chromatography data system on which the anaiytical data were acquirzd during the instrumental
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 concentratinns
were approximately 22, 44, 83, 122, 164, and 204 pg/mL. Criginal water sample concentrations
were sudsequently determined by applying the water extraction volume (WEV) and pre-injection
volume (PIV) information. The PIV of the PB, BS, MS, and MSD samples. controls, and 320. 870
and 1.400 parts per biilion (ppb) nominal concentration samples was 1.00 mL. For the 2.300 and
4,000 ppd nominal concentration samples the PIV was 4.00 mL. Analyte concearrations 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 (ppd) = EC x PIV x (1/WEV) x 1000

Primary Stock Solution Concentration (pom) = EC x DIL VOL. x (i/DIL VOL)
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EC = Exrrac: (HPLC sampie) concentration (ug/miL = ppm)

PIV = Pre-injec:ion vclume (mi.)

WEV = Water extraction volume (mL.)

DIL VOL, = Finai volume or diluted Primarv Stcck subsampie u'r.L\

DIL VOL, = Volume or Primarv Stock subsample taken for the dilution (mlL)

Quality Control Sample Caiculations

Two separate calcuiations were performed on the Quality Conci (QC) sampie data. Percent
recoveries were determined for the biank spike and martrix spike samples. and the relative percent
difference (% RFD) berween the two percent recovery values was determined for the matrix

spike/duplicate sampie pair.
% Recovery = WC, x (1/WCy x 100%
%RPD = [%BREC,s — BREC,sp] X (2/(%REC,s = %ZRECp)) X 100%
WC,= Determined water sample concentration (ppb) — calculated as shown above
WC,= Spiked water sample concentration (ppo) — preparad concentration

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

;]

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 2 minimum 3:1 signal:noise ratio to be considersd

dezeczed.

The water sample squivalent LOD was calculated by comparing the peak height equivalent t0 a
signal:noise ratio of 3:! in the sample to the peak height of the anaiyte in the low-i2vel calibration
standard, and applying the water extraction voiume (WEV) and the pre-injection volume (PIV), as
shown previousiy. 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 equivaient 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 sampies with the lowest nominal concentrations.
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LOD (ppd) = H,, X (Cu/Hy) X PIV x (1/WEV) x 1000
LOQ (ppb) = Cy X PIV x (1/WEV) x 100

H,. = Peak height 2quivalent 1o 3 X the noise in the sample

H_ = Peak heighr or analvte in the low-leve! calibration standard

Cys = Concentration of analyte in the lcw-level calibration standard (ug/mL = ppm)
PIV = Pre-injection volume (mL)

WEV = Warer extraction volume {mL)

3.0 RESULTS

3.1 Analytical Results — Toxicolegical Test Sampies

The water samples recsived for the first Fathead Minnow swudy (started on April 4, 1994 were not
analyzed at the direction of the toxicology laboratory. This test was terminated and re-started by the
toxicology laboratory on April 12, 1594. Only the second set of water samples reczived was

extracted and anaiyzed.

The results of the chemical analyses of the sampies raceived 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 I also presents the data for the Primary Stock

Solution analyses.

The measured analyte concentrations in the test samples that had been fortified with the Tast
Substance ranged from 176 ppo (for sample NC356, a sample with a nominal concentration of 520
ppb) to 3,542 ppb (for sample NC53. a sample with a nominal concentration of 4,000 ppd). The
measured concenwrations were berween 34 percent (sample NC356) and 94 percent (samples NC49 and
NC51) of the nominal concentration. On an average. the concentrations in the t=24 (old) and t=96
sampies are lower that the t=0 and t=72 (new) samples, suggssting that there may be a some loss of
the analvte with time. Additionally, for the t=2+ (old) and t=96 samples the measured
concearrations deviated more from the nominal concentrations for sampies with lower concenrrations

than for samples with higher concentrations.

o
[
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Table 1. Neodol® 45-13 Concentrations in Samples Received from the
Toxicological Testing Laboratory

Barteile Test Sample Nomunai Messured
Sample ID Time/Type Conc. Conc.
(pob) (pob)
Batch #1
NC48 tael) 0 ND
NC49 t=0 520 438
NCs0 t=0 870 812
NCs1 t=0 1,400 - 1323
NCs2 t=0 2,400 2,199
NCSs3 =) 4,000 3,542
NCS5 ™24, oid 0 ND
NCSsé =24, old £20 176
NCS57 tm24, old 870 472
NCs8 t=24, old 1,400 826
NCS9 t=24, oid 2,400 1,660
NC&0 =24, oid 4,000 3,198 3
Batch #2
NCs3 =72, new 0 ND
NCs4 t=72, new 520 3scC
NCé635 tm72, new 870 6§96
NC66 t=72, new 1,400 1,179
NCs8 t=96, old 0 ND
NC69 t=96, oid 520 238
NC70 t=96, old 8§70 433
NC71 t=96, old 1,400 932
Primary Stock Solution (ppm) (ppm)
NEO7 t=0, stock 10,000 10,420
NHO08 t=24, stock 10,000 9,718
NH09 =48, stock 10,000 9,783
NHI10 t=72, stock 10,000 9,859

ND: Not detected; <LOD.
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The conceartrations measured for the Primary Siock Soiutions wers ciose (0 the 2xpected
concenrrations. with measured concentrations ranging rom 9.718 w0 10.420 pom for the four
sampies. ail or wiich had nominai/expected concentrations or 10.000 ppm. The measured Primary
Stock Solution concentrations were consistendy within 4 percent of the =xpected concentrarion.

3.2 Analytical Results — Quality Control Samples

All quality control objectives were met for this work. The six-point muiti-level instrument calibration
used had a correlation coetficient of 0.9992!3 for the quadratic equation, and the continuing
calibration check analyses ranged from 4.8 10 7.3 relative percent difference berween the determined

and actual standard concentration.

The limit or 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 or Detection (LOD) 26 ppo

Limit of Quantitation (LOQ) 221 ppb

The concentrations for all samples with anticipated anaiyte concentrations (i.e.. all samples axcent the
laboratory procedural blanks and toxicological test control samples) had measurable levels of analyte
and were determined to be above the LOD. One sampie (NC56. the :=24 hr 520 ppb nominal
concenwration sample) had a detectable (i.2.. above the LOD) amount of target analyte which was
determined to be beiow the LOQ — 176 ppo detecred versus an LOQ of 221 ppo.

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 biank spike (BS) samples were 90% and 89% for anaiytical batches #1 and #2, respectively.
The anaiyte recovery in the four marrix spiks (MS/MSD) samples ranged from 90% to 92%. and
these data suggest thar thers were no significant matrix =ffacts on the anaivtical procedure.
Acceprabie precision was observed for both anaivrical batches. The relative percent differances in the

Buge (6 o 2!
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Table 2. Laboratory Quality Controt Sampie Analysis Resuits

1

‘Battelle m:nple 4Rrecovery
Sampie ID Type (%)
Batch #1 :
NH22PB Procedural Blank ND
NH23BS Blank Spike 90.1
NH24MS Maunix Spike 92.4
NH25MSD  Mamix Spike Duplicate 89.7
MS/MSD %RPD: 3.0
Batch #2
NH26PB Procedural Blank ND
NH27BS Blank Spike 89.2
NH28MS Marrix Spike 92.0 .-
NH29MSD Marmix Spike Duplicate 90.7
MSMSD %RPD: 1.4

ND: Not detected; <LOD.

Page 17 of 2!




Barreile Studv Numper SD-830119

measured analyte recoveries ror the MS/MSD dupiicate analyses were 3% and | % for analvtical

batches #1 and #2, respectively.

)

The QC dara indicate that the laboratory analysis was in conwol for this work. There were no
identified circumstances or occurrencss during the conduct of this work that may have affected the

quality or integrity of the dara.

4.0 ARCHIVING OF DATA

Study records that will be maintained by Batelle include, bur are not limited to:

o Verified copies of all raw data and documentarion 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

. Verified copy of the signed Final Data Report

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

characterization data, as supplied by the Sponsor

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

archived by Barttelle.
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APPENDIX A

Deviations to Analvtical Method
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BATTELLE OCEAN SCIENCES
Misceilaneous Documentation Form Page__! o7

Projec Title: Gap-Filling Project

Study Number: SD-930119 Battelle Project Number: N8328-0002

This is & Deviation to Analytical Method: Yes _ X No ____
Entered by: Gregory S. Durell Date: May 26, 1994

Subjecz: Miscellaneous Deviations to Analytical Method

. The temperature recorded for Refrigerator #2, where standards and samples were stored,
ranged from | to 10°C in March and April. Unextracted water samples were 0 de
stored at approximately 4°C, as indicxted in the Anaiytical Procedure Document.
Although this temperature range is larger than what may be considerad covered by
“approximatety 4°C", it is not expected t0 have impacted the integrity of the samples or
results, because of the stabilicy of the test subszance.

. The nebulizer gas flow (nitrogen) for the HPLC detector (ELSD) was maintzined at
9 L/min and not 11 L/min as specified in the Anaiytical Procedure Document. This
analytical modification was requested by the Sponsor, based on method verification work
performed at the Sponsor’s laboratary, in order w0 achieve tne necessary seasitivity.
This method modification was requested by the Sponsor Sy telephone on 04/06/94 and
confirmed by teiephone on 04/08/94, as indicated in the Anaivtical Task Leader's

teiephone log.

% iy W ﬁ/'// Date: M;/f-f'*/f v

/7
Approved: < i/’
/ / /

-,
-~
>
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BATTELLE OCEAN SCIENCES
Miscellaneous Documentation Form Page_ 1 of |

Project Title: Gap-Filling Project

Study Number: SD-930119 Battelle Project Number: N8328-0002

This is a Deviation to Analytical Method: Yes _ X No

Entered by: Gregory S. Durell Date: May 26, 1994
Richard P. Restucci June 3, 1994

Subject: Miscellaneous Deviations

L The monthly calibration with a 70 g weight, as specified in SOP 3-073, was not
performed on the Mettler AC100 balance that was used to prepare standards for this
study. However, the balance was always calibrated on the day it was used with a weight
of suitable for representing the weight actually being measured for this study.

° According to the Project-specific Analytical Information memo, seven calibration levels
with an approximate concentration range of 20 - 380 ug/mL were to be analyzed prior to
sampie analysis. However, six levels at a range of 20 - 204 ug/mL were analyzed with
the Fathead Minnow study.

Approved: - & Q\\-L\ ' ’ Date: & {'3(:\ 4 H
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The data and report presented for “Neodol® 45-13 - Acute Toxicity to Daphnids
(Daphnia magna) Under Static Renewal Conditions* were produced and compiled in accor-
dance with all pertinent TSCA Good Laboratory Practice regulations (40 CFR, Part 792) with the
following exception: routine water and food 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

;’ngwi [l F1 2.y
Maura K. Collins Date

Study Director

Springborn Laboratories, Inc.
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. SUMMARY

NEODOL® 45-13 - Acute Toxicity to Daphnids
(Daphnia magna) Under Static Renewal Conditions

SPONSOR: Shell Development Company
P.O. Box 1380
Houston, Texas 77251

PROTOCOL TITLE: "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, and Protocol Amendment
#1 dated S April 1994.

REPORT NUMBER: 94-6-5317
STUDY NUMBER: 777.0294.6110.110
TEST MATERIAL: NEODOL® 45-13, CAS #63951-67-7, Lot LR #20944-178, (TANKTM

996), a clear liquid reportec by the Study Sponsor to contain 100%
active ingredient, received 17 February 1994.

TEST DATES: 5 to 7 April 1994

TEST ORGANISM: Daphnia magna, inoculum - s 24 hrs in age, source - Springborn
cuiture

DILUTION WATER: Fortified well water
pH: 8.3

Specific conductivity: 500 umhos/cm
Total hardness as CaCO,: 180 mg/L
Total alkalinity as CaCQO,: 120 mg/L

TEST CONDITIONS: 48-hour duration, 20 °C, illumination at 60 footcandles (646 lux),
photoperiod of 16 hours light and 8 hours dark

NOMINAL TEST

CONCENTRATIONS: 0.50, 0.85, 1.4, 2.4 and 4.0 mg/L

MEAN MEASURED
CONCENTRATIONS: 0.32, 0.65, 1.2, 1.9 and 3.6 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 ECS0 value
was calculated by nonlinear interpolation to be 1.2 mg/L (95%
confidence interval calculated by binomial probability of 0.65 to
1.9 mg/L). The 48-hour No-Observed-Effect Concentration (NOEC)

was determined to be 0.65 mg/L.
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: 1.0 INTRODUCTION

The purpose of this study was to estimate the acute toxicity (EC50) of Neodol® 45-13 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 5 to 7 April 1994 at the
Environmental Sciences Division of Springborn Laboratories, Inc.(SLl), 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, and Protocol Amendment #1
dated 5 April 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 § 797.1300 (U.S. EPA, 1992) and meet the primary technical objectives of the Shell
Research Limited/Sittingbourne Research Centre guidelines (SBT SOP No. 167, Edition No. 9).

2.2 Test Material
The test material, Neodol® 45-13, 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 were
adjusted for purity of the test material and are reported as milligrams of active ingredient per liter
(mg/L). The following information describes the test material:

Springborn Laboratories, Inc.
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Empirical Formuia: not available

Chemical Name: not available

Physical Appearance: clear liquid

Lot No.: 20944-178 (TANK TM 996)
CAS Registry No.: 68951-67-7

Purity: 100% (Appendix )
Molecular Weight: 777 g/mole (average)
Water Solubility: complete, may form gel
Vapor Pressure: < 0.1 mm Hg at 75 °F

2.3 Test Organisms
The Daphnia magna used in this toxicity test were obtained from laboratory cuitures

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 coiumn to
remove any potential organic contaminants. This water had total hardness and alkalinity ranges
as caicium 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 Hard Recon Water Log Book, Vol. 15).

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 ot the cuiture 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 cells/mL
ot algae. 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) (SLI Invertebrate cuiture log for Daphnia magna, Vol. 8).

Springborn Laboratories, inc.
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2.4 Reference Test
A copper nitrate reference test was conducted with the test organiém population from 13

to 15 April 1994. The resuiting 48-hour ECS0 was calculated by Trim Spearman-Karber analysis
to be 45 ug/L (95% confidence interval of 40 to 50 ug/L) (SLI Daphnia magna Copper Nitrate
Reference Log, Vol. ll). In addition to the above data, culture records document the ability of this
population of Daphnia magna to 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 s?me source as the cuiture water

described above and had a total hardness and total alkalinity (as CaCQ,) of 180 mg/L and
120 mg/L, respectively, a pH of 8.3 and a specific conductivity bf 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). Ncime 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 totai orgadic carbon (TOC) concentration.
Based on these analyses, the TOC concentration of the dilution }/vater source ranged from 0.427
to 0.793 mg/L for the months of March and April 1994 (SLI Tod 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 con(i:entration of the batch of hard
reconstituted water, Batch #1764, ranged from 0.851 to 2.29 mb/L for the month of April 1994.
The TSS for this batch was less than 2.0 mg/L for the month of April 1994. 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.
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2.6 Test Conditions
Test vessels were positicned 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-Tert Vita Lite and General Electric Coolwhite fluorescent buibs at an
intensity of 646 lux. Light intensity was measured using a General Electric type 214 light meter.
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® 45-13 concentrations for the 48-hour definitive toxicity test

with Daphnia magna was based on toxicity information developed at Springborn through
preliminary testing. The nomina! concentrations selected were 0.50, 0.85, 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 by heating the glass bottle containing the test
material to a temperature ranging from 50 to 60 ° C until the test material was completely meited.
One gram of test material was then removed using a glass pipet, and was diluted to 100 mL with
distilled deionized water in a 100-mL volumetric flask. This stock solution was stirred for several
minutes to ensure that the test material completely dissolved in the distilled deionized water. The
resultant stock solution was clear and coloriess with no sign of undissolved test material.

Test solutions with nominal Neodol® 45-13 concentrations of 0.50, 0.85, 1.4, 2.4 and
4.0 mg/L were prepared by diluting the appropriate amount of the stock solution (10 mg/mL) with
2000 mL of dilution water. Two thousand milliliters (2000 mL) of solution were prepared for each
concentration in order to accommodate analytical sampling requirements and to provide sufficient

volume for water quality analyses. The exposure solutions were stirred for 30 seconds with a
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magnetic laboratory stir plate and a Teflon®-coated 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 placed in each of four replicate beakers. Following this
procedure, all exposure solutions were observed to be clear and colorless and contained no
visible signs of undissolved test material. One set of control vessels was aiso established which
contained the same dilution water and was maintained under the same conditions as the
treatment vessels, but contained no NEODOL® 45-13. Test solutions were renewed at 24 hours
of exposure following the procedure mentioned above. A duplicate set of exposure vessels was

established at 24 hours to prepare renewal solutions.

The definitive study 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 within thirty minutes of exposure solution preparation one at a time until ail test
vessels contained one daphnid. This procedure was repeated until all replicate test vess‘els
contained 5 daphnids. At the renewal period, the daphnids were carefully transferred, one at a
time, from the old test solutions into their respective newly prepared 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 0, 24 and 48 hours. The pH,
dissolved oxygen concentration and temperature were measured in each replicate vessel of all
test concentrations 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 at the previous interval). Total hardness, total
alkalinity, acidity and specific conductivity were measured at 0-hour in each replicate vessel of
the control and treatment solutions. [n addition, the temperature of the surrounding water in the
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waterbath used to control the exposure solution temperature was continuously monitored

throughout the exposure period using a minimum/maximum thermometer.

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). Acidity was determined by potentiometric titration to
an endpoint of pH 8.3. Specific conductivity was measured with a Yellow Springs Instrument
Company (YSi) Model #33 salinity-conductivity-temperature meter and probe. 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 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 samples were removed from the four replicate
solutions of each treatment level and the control at 0, 24 and 48 hours for the analysis of
Neodol® 45-13 concentration. Samples analyzed at 0 hour were remcved from the excess test
solution remaining in the volumetric flasks prior to division intc the replicate test vessels. At the
24-hour interval, both old and new test solutions were analyzed for Neodol® 45-13 concentration.
Samples removed from the old solutions were composited (replicates A, B, C and D) for each
treatment level and the control. New solution samples were removed from excess test solution
remaining in the volumetric flasks prior to division into the replicate 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 sampies were
shipped to Battelle Ocean Sciences, Duxbury, Massachusetts, for analysis using the Shell
Development Company analytical method entitled "Analysis of Alcohol Ethoxylate Surfactants
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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-930118 (Appendix V). All of the
glassware used in testing and sample collection was thoroughly washed with detergent and
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 ECS0 and NOEC Values
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 ECS0 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
immobilization of greater than or equal to 50% of the test population, then a computer progrém,
modified from the program of C. Stephan (Peiltier et al, 1985), was used to calculata the EC50

values and 95% ccnfidence intervals.

Three statistical methods were available in the computer program: moving average angle
analysis, probit analysis, and nonlinear interpolation with 95% confidence intervais calculated by
binomial probability. Moving average angle and probit analyses yield statistically sound resuits
only it at least two concentrations produce immobilization of between 0 and 100% in the test
population. The selection of reported EC50 values and 95% confidence intervais was based
upon an examination of the database and the resuits 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 resulits, then the method which yielded the smallest 95%
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 carapacse), with respect to the control.
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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 2 to 4 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 cbserved among organisms exposed to the
highest test concentration (4.0 mg/L). In addition, two organisms at this exposure level exhibited
erratic swimming behavior on bottom of vessel. After 48 hours exposure, all organisms at the
4.0 mg/L treatment were immobilized. At test termination, no immobilization was observed in the
remaining lower test concentrations (i.e., s1.0 mg/L). Based on the resuits of this range-finding
test, nominal concentrations of 0.50, 0.85, 1.4, 2.4 and 4.0 mg/L were selected for the definitive

study with Neodol® 45-13.

3.2 Definitive Test
3.2.1 Evaluation of Test Conditions - The measurements of the water quélity

parameters (i.e., pH, dissolved oxygen concentration, temperature) recorded during the definitive
study are presented in Table 1. Total hardness, total alkalinity, total acidity and specific
conductivity measured at 0-hour of the definitive study are presented in Table 2. Throughout the
exposure period, the pH and dissolved oxygen saturation for the control and test solutions
ranged from 8.0 to 8.3 and 8.1 to 8.9 mg/L, respectively. Analysis of the control and test
solutions at test initiation established a total hardness (as CaCO,) ranging from 172 to 180 mg/L,
a total alkalinity (as CaCO,) range of 116 - 122 mg/L, a specific conductivity of 500 umhos/cm
and an acidity (as CaCO,) of 2 mg/L. These results demonstrate that the water quality
parameters measured were unaffected by the concentrations of Neodol® 45-13 tested and
remained within acceptable ranges for the survival of daphnids. 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 remained at 20 °C throughout

the exposure period.

3.2.2 Anaiytical Resuits - The results of the analyses of the primary stock solutions and
the exposure soiutions for Neodol® 45-13 concentration during the exposure period are
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presented in Table 3. Résults of the analyses of the primary stock solutions (10 mg/mL) used
to formulate the test solutions established an average concentration of Neodol® 45-13 of 99% of
the nominal concentration. Measured concentrations for all treatment levels were generally
consistent between sampling intervals, and established that the expected concentration gradient
was maintained in both the old and newly prepared solutions. These results demonstrate that
the test system maintained consistent exposure conditions throughout the 48-hour study. Mean
measured concentrations for the lowest treatment level (0.32 mg/L) averaged 65% of nominal
while the remaining treatment levels tested ranged from 77 - 90% of nominal. The test
concentrations were defined as 0.32, 0.65, 1.2, 1.9 and 3.6 mg/L. Analyticai results are presented
in Battelle Ocean Sciences Study #SD-930118 (Appendix V).

3.2.3 Biological Results - The mean measured concentrations tested, (based on 0, 24
old and new solutions and 48 hour analysis) the corresponding cumulative percent and number
of immobilizations and the observations made during the definitive exposure are presented in
Table 4. Throughout the 48-hour test, all exposure solutions were observed to be-clear and
colorless and contained no visible signs of undissoived test material. Following 24 hours of
exposure, 90% immobilization was observed among daphnids exposed to the highest
concentration tested (3.6 mg/L). In addition, several of the mobile daphnids exposed to this
treatment level were observed to be lethargic or erratically swimming at the bottom of the test
solution. Several daphnids exposed to 1.9 mg/L of Neodol® 45-13 were observed to be lethargic.
At test termination (48 hours of exposure), immobilization of 100% was observed among
daphnids exposed to 1.9 and 3.6 mg/L Neodol® 45-13. Immobilization of 40% was observed
among daphnids exposed to the 1.2 mg/L test concentration. In addition, several daphnids
exposed to 1.2 mg/L Neodol® 45-13 were observed to be lethargic. No immobilization or
sublethal effects were observed among daphnids exposed to the remaining lower test
concentrations (i.e., 0.65 and 0.32 mg/L). The 24-hour and 48-hour concentration-response

(immobilization) curves for this study are presented in Figures 1 and 2, respectively.

Table 5 summarizes the 24- and 48-hour ECS0 values and corresponding 95% confidence
intervals, and presents the No-Observed-Effect Concentration (NOEC) through 48 hours. Based
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on mean measured concentrations of Neodol® 45.13, the 48-hour EC50 value was calculated by
noniinear interpolation to be 1.2 mg/L with a corresponding 95% contidence interval caiculated
by binomial probability of 0.65 to 1.9 mg/L. The NOEC established for this study was 0.65 mg/L.
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: PROTOCOL DEVIATION
The study protocol states that the water samples will be ccllected in 500-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 resuits of this study.

SPRINGBORN LABORATORIES, INC.

A bt (Lhoni Siaay

LY

Maura K. Collins Date ..
Study Director
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QUALITY ASSURANCE UNIT STATEMENT

The raw data and report for "NEODOL® 45-13 - 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
4/8/94 4/8/94 4/8/94
4/19/94 4/19/94 4/22/94
4/27/94 4/27/94 5/6/94

7/22 - 26/94 7/26/94 7/29/94
8/2/94 8/2/94 8/12/94
8/12/94 8/12/94 8/12/94

SPRINGBORN LABORATORIES, INC.

ZO&Z Y 5&41,/7[%_ /olﬂtyc 7y

Doreen S. Newhouse Date
Supervisor, Quality Assurance Unit
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Table 1. The pH, dissoilved oxygen concentration and temperature
measurements recorded during the 48-hour static exposure
of daphnids (Daphnia magna) to Neodol® 45-13.

Nominal o-Hour 24-Hour* 48-Hour
Concentration
(mg/L) A B Cc D A B C D A 8 C D
pH

Control 8.1 8.1 8.1 8.1 8.1/8.1 8.1/8.1 8.1/8.1 8.1/8.1 82 83 83 83
0.50 8.1 8.1 8.1 8.1 8.0/8.1 8.1/8.1 8.1/8.1 8.1/8.1 82 82 82 82
0.85 8.1 81 8.1 8.1 8.1/8.1 8.1/8.1 8.1/8.0 8.1/8.1 82 82 82 82
1.4 8.1 8.1 8.1 8.1 8.1/8.1 g.1/8.1 8.1/8.1 8.0/8.1 83 80 83 83
2.4 8.1 8.1 8.1 8.1 8.1/8.1 8.1/8.1 8.1/8.1 8.1/8.1 83 83 83 82
4.0 81 81 8.1 8.1 8.1/8.1 8.0/8.0 8.0/8.0 8.1/8.1 83 83 83 83

Dissoived Oxygen, mg/L
(% saturation)

Control 89 89 89 89 8.1/8.6 8.2/8.6 5.2/8.8 6.2/8.6 83 83 84 383
8 (o8 (98) (8) @9194) (0S4  (90/94)  (90/94) @) @) © ©)
0.50 89 89 89 89 8.2/8.7 8.2/8.€ 8.2/8.8 8.2/8.6 84 84 84 83
©8) (e8) (98) (%8) (90/35)  (90/%4)  (90/94)  (90/94) 2 © ©2 @)
0.85 83 89 89 a9 8.2/8.8 8.2/8.7 8.3/8.8 8.2/8.6 83 83 84 84
©8) (o8 (98) (98) (0/94)  (90/95)  (91/94)  (90/94) @) @) © ©
1.4 89 89 89 89 8.2/8.8 8.2/8.6 8.1/8.8 8.2/8.8 83 83 83 a3
98) (s8) (98) (99) (50/34)  (90/94)  (89/94)  (90/34) @) @) @) @)
2.4 89 89 889 89 8.3/8.6 8.2/8.7 8.2/8.8 8.2/8.7 84 83 83 84
©8) (s8) (98) (%8) O1/84)  (o0/85)  (90/94)  (90/95) © @) @) ©
4.0 89 89 89 89 8.2/8.8 8.2/8.6 8.2/8.8 8.2/8.6 83 83 84 83
©8) (98) (58) (98) (0/94)  (90/34)  (90/94)  (90/94) @) ©) © @)

Temperature ('C)b
20 20/20 20

2 Exposurs soiutions were renewed at the 24-hour interval. Measurements are presented as Oid/New.

5 Values presented represent the daily temperatures measured (Fisher Scientific thermometer) in all test concentrations and
the control at the stated time interval. Continuous temperature monitoring (Fisher Scientific Min-Max thermomaeter) of the
surrounding water in the waterbath estabilshed a temperature of 20 *C throughout the exposure period.
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Table 2. Total hardness, total aikalinity, specific conductivity and
acidity measured at 0-hour in the test solutions during the 48-
hour static exposure of daphnids (Daphnia magna) to
Neodol® 45-13.

Nominali Total Total Specific
Concentration Hardness Alkalinity Conductivity Acidity
{mg/L) (mg/L as CaCO,) (mg/L as CaCO,) {(umhos/cm) (mg/L as CaCO,)

Control A 176 116 500 2

B 176 120 500 2

C 172 118 500 2

D 176 120 500 2

0.50 A 180 118 500 2

B 180 120 500 2

C 180 118 500 2

0] 176 118 500 2

0.85 A 176 124 500 2
B 180 122 500 2

C 180 124 500 2

D 180 124 500

1.4 A 176 122 500 2

B 176 122 500 2

C 180 120 500 2

D 180 122 500 2

24 A 176 120 500 2

B 176 122 £00 2

C 176 120 500 2

D 176 120 500 2

4.0 A 176 118 500 2

B 180 120 500 2

C 176 120 500 2

D 180 120 500 2
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Tabie 3. Concentrations of Neodol® 45-13 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 Nominal’
(mg/L) (mg/L) (mg/L)* (mg/L) (mg/L)™
Control ND¢ ND/ND ND NA® NA
0.50 0.34 0.27/0.37 0.32 0.32 (0.041) 65%
0.85 0.67 0.54/0.76 0.64 0.65 (0.088) 77%
1.4 1.2 1.1/1.2 1.2 1.2 (0.080) 84%
2.4 1.9 1.8/1.8 2.0 1.9 (0.098) 78%
4.0 3.8 3.3/3.6 3.7 3.6 (0.22) _ 80%
stock (10,000) 9927 9936 NA NA NA

Mean % Nominal: 79%

-~ & a a

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

Mean measured concentrations were calculated using the actual unrounded analytical resuits (0,
24 and new solutions, 48-hour analysis) and not the rounded (two significant figures) values
presented in this table.

Standard deviation is presented in parentheses.

ND = Not detectable; below the limit of detection.

NA = Not Applicable

Calculations were performed using the actual unrounded analytical data and not the rounded
values presented in this column.

Springborn Laboratories, Inc.
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Table 4. Mean measured concentrations tested, corresponding -
cumulative percent and number of immobilized organisms
and observations made during the 48-hour static acute
exposure of daphnids (Daphnia magna) to Neodo!® 45-13.

Cumulative Percent of Immobilized Organisms‘

Mean

Measured 24-Hour 48-Hour
Concentration
(mg/L) A B C D Mean A B Cc D Mean
Control 0 o0 0 0 0 0 0 0 0 o
@ @ @© (© © @© © ©
0.32 0 o 0 0 0 0 0 0 0 o
@ © @©@ (© © © © (©
0.65 0 o 0 0 0 0 0 0 0o o
@ @© (© () @ © @©O (©
1.2 ®® o0 o 0 o 60° 0° 60° 40 _ 40
@ © @© (© @ O & @
1.9 40° 60° 40% 20° 40 100 100 100 100 100
@ @ @ 0 & 6 6 ©
3.6 100 100 80* 80° 90 100 100 100 100 100

G & @ @ ® & 6 6

The actual number of immobilized daphnids is presented in parentheses.

One of the mobile daphnids was lethargic.

Two of the mobile daphnids were lethargic.

Several of the mobile daphnids were lethargic.

One of the mobile daphnids exhibited erratic swimming behavior and was on the bottom of the

test vessel.

e Q O o m
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Table 5. The ECS50 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® 45-13.

95% Confidence Interval

ECS0 Lower Upper

(mg/L) (mg/L) (mg/L)
24-Hour* 2.2 1.9 2.6
48-Hour® 1.2 0.65 1.9

NOEC through 48 hours = 0.65 mg/L

ECS0 value and the corresponding 95% confidence interval were calcuiated by probit analysis.

ECS50 value calculated by nonlinear interpolation; 95% confidence interval calculated by binoral
probability.

Springborn Laboratories, Inc.
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Figure 1. The 24-hour concentration-response (immabilization) curve
for the static renewal exposure of daphnids (Daphnia magna)
to Neodol!® 45-13.
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Figure 2. The 48-hour concentration-response (immobilization) curve
for the static renewal exposure of daphnids (Daphnia magna)

to Neodol® 45-13.
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TEST PROTOCOL

PROTOCOL TITLS: Alcohol Sthoxytate Surfactants: Pratocot for Conducting an Acute
Toxicity Test, Under Static Renewai Canditions, with Dapnnia magna,

Fallowing TSCA Test Guidelines § 797.1300
m
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Aqditionai. Comments. and/or Madifications:
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DD ety 52T | D24 dm
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TO 8E COMPLETED BY SPRINGBCORN LABORATORIES PRIOR TO TEST INITIATION:
Tastng Facility: Sonngbom Latoratones, Inc., 780 Main St.. Warenam, MA 02571

Stucy Jirecier: Maura K. Sallins SU Stugy No.. =77 < Fie Lac e
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Alconol Ethoxylate Surfactams: Protocol for Canducting an Acute Taxicity
Test, Unger Static Aenewai Conaitions, with Dapnnia magna, Fallawing
TSCA Test Guidetines 5 797.1200

1.0 INTRODUCTICON

The ourmcse of this test is !0 derermine the acute arfects of an alconcl 3oxyiate
surfac:ant an the water flea, Daphma magna. under stanc renewai congitions. Test resuits ‘wil
he regorted as 24- ana 48-h £250 values, (the meaian concantranan that 'wil immeopilize 50% of
e numper of dapnmds axocsea) with 35% conridencs limis. The No-Obsarvea-Eifect
Cancantraton (NOEZ) wiil also te reportec. The tast procagures oerormea dunng e dictogical
portions ot this stugy wiil meet or axcaed Hle standarg Jrocadures descrioed in ihe U.S. EPA
Toxic Supstances Controi Act (TSCA) Test Guidelines 5 737.1300 (U.S. £PA, 1985) anag wiil meet
the nrimary technical oojectves of the Shell Aesearcn Uimitec/Sittingoourne Researcn Canue
suicelines (S8T SOP Ngc. 167, Zditlen No. 3).

2.0 MATERIALS AND METHODS o

1 TEST ORGANISMS.

2.1.1, Justfication for Tast Svstam. Charactensics wnich make 'nis @st arganism suitabie
for acute toxicity tesung are hewr 2ase of culturing and hangtling, “heir sansitivity (0 a
+anety of cnemical sugsiancas. ana the 2xtensive cata 2ase or (us sammon rasnwater
inverteprata scaec:es.

2.1.2. Soecies. The dapnnid crustacaan (water 1ea), Caonma magna. ‘wil Se the soecies usac
in s 1@st. Tast organisms ‘wiil be s 24 nours cid at e initiation of the est. Caonmas
il ba cotained by removing ail immarure cacnmics irom the cuiture vessal, thus isciatng
saxualy marure dapnnics 24 hours anor tc inilating e tast. All crgarsms wiil onginara
rom the same cuiture goouiaticn. Young arccucea dv hese aJrganisms il Ca
sucsaguenty sicerted into The ‘est teakers. Young ‘or testng wiil not ce taken ‘rcm
suitures ‘wnere aguits cantain aoniceia.

2.1.3. Origin_and Acctimation. 0. magna il T 2Jotanea Tem cuituras mamaineg at
Senngoorn Laocratanes, inc. “acnmigs will 38 cuitured in 2-L jlass vessals Intaming
1 I of water. ‘Water usag 0 cuiturs ‘he caonnics wmil ce 2racarea in :ne same manner
ang ‘mil have the same cnaraciensics as 2escncec ‘or dilution watar. Cultura watar wiil
=a maimained at :ne recuirad ast :amoerature (20 = 2°C). Zacn cuiture vessal wil e
s:8anea oncs weekly. Young wif nct 28 usad it mere than 20% of ‘Ne cuiture stecxk aia
AN Ne 48 ncurs gracsecing he ast.

2.1.3. Feeding. 'Vhile ceing mantaned :n cuiture 2ncr 10 the test. srgamisms wmil Se ‘ac saly

1 ccmoination ot a 'rout ‘eec (Zegier Srcthars? Saimon Startar #7) suscensicn ang a
<rcalluiar graen aigae. Aniusrocesmus Aicaws. The ‘ccd sciuticn wiil Se recared (S

3onngzern Lacorarones Arorccsl #: 021484T3CAISHELL CM-3A cage 2 of 9
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ceman 3 mgymL irout fcod ang aporoximatety 4 x 107 celssmu of aigae. An aliquot of
0.5 mi at the rout fooa susoension and 2 ML of aigae will be manuallv introaucag
2acn culture vessel once cally. Jannmas wil not be fed qunng he <8-hour 2xpcesure
2enag, Aenodic anatyses of represematve samgptes of the foca wmil be conaucteg ©
ansure the apsencs of patental toxicams, inciuding nesucidas, T 338 and selectad toxic
metais, at cocnecanuatons 'wnich may ce narmrui to the daonmas.

2.1.5. Handling. 'Nide-oora pioets wiill ba used ta ranster the cannnias. :aking care (o miNKmMze
possible siress dua (o handling. Daonmids that are camaged or aropped dunng transrer

il not be usad.

2.1.6. Referencs Tests, n an atfort 1o monitor the general hearth cf the test arganism cuiture,
reference tasts will be conductad, under stauc canditfons. 'mth Jaonnia magna using
cepper nitrata as the referencs 'cxicant. The resuts ct ‘hesa tests wil be avauatea
hased on nominal concenwraticns. The reference tests wil be cancuctad using young
from the samae cuiture goputlatcn within 20 davs of the cafimtive axcasura (i.a., aither 20
davs oner ta ar 30 days {alowing the cerinitive axoosure).

2.2 PHYSICAL SYSTEM. -

22.1. Test Cantainers. The ast crampers used in the static acute cicassay wiil te 250-mL
Slass Deakars wriich are cnemically clean. Zacn leaker wil contain 200 ML of the rest
salution or :he contral diluticn water. The 'ast vessals wiil be Icosaily coverad.

2.2.2. Glasswars S-eparation. All giassware usad in tastng wmil be norougnly wasnac with
cetergent ana nnsad with tap water. “Tus wil Se ollowea Ly saquennal finsing with 3
1Q% soluticn of nitne acid, acatone. aistilac deicnizea water, isccrecoanc: ana finally

cistileg catcrmzed water.

2.2.3. Bilytion Water. Ciluticn watar wiil consist ot hara fertifled well wartar 'mth a toral harcness
of 160 0 180 mg/L as CaCCl.. Hara water ‘wmil Se usac sinca 0. magna are Jenerally
‘suna ‘n Marg water nacitats .n e natural nvircnment. The weil water (tctal narcness
acout 20 mg/L a3 SaCl,) wil 28 ‘sruflec acsorcing ‘o e ‘crmutaucn lcr hare water
srasantea in ‘Methaas for acute icucty ‘ests wmth isn, macrinverecrates. ang
amenicians® (U.S. 34, 1973). Jiluten water il e filtarea nrougn an amcaertite XAC-7

sasin cstumn (30 3mlong anc 1.3 cm wice) ana an acuvatea carten Sed. Tnig fitranon
‘il arfectively remcove any cclential Srganic ssntaminants frem he wvarter.

Cuality ot he ciluacn water usag (@ sSnguct 2acnmd acuta 'esis wil De jucgec Sy e
aoiiity 3t the gaonmid cuitures ¢ survive and racrocuca in the watar iree of syess. The
cilution water ‘mil 2@ grecared in 1,5C0-L Satcnes. Naw cartcnes of Qilution water mil se
srapdred ‘wnen e Jrevious Satch ‘S axnausiac. wnen 1 ‘water quality caramerter (total
Aarcnaess, alkainity, 3tc.) has vansd ‘rcm ihe normal range. ar arter wo waeks Sf olcing.
The ziluucn ‘water mil ce aerated with an ar zumo ana ur sicnes [0 Ynng the i ang
gisscivaa gases into aquilibnum 'with (Ne auncscnere. ~cergiass cenamnars ‘mil de usac

Sonngoarn Licoratones 2-oces! #: 021484/TSCAISHELL. CM-SA Page 3 of 3
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o hota the dilution water. The total harcness. :otal alkalinity, acigity, g+, TOC. T3S ana
sceciic conquciance of the dilution water wil e monitared pnor C usa. Tctal arganic
cargon (TOC) will be monitored approximataty ance cer month. 2enogic analyses ot
racrasantative samoies of dilution water sourca will te conauciad to ansure tha apsencs
of ootental toxicants. inciuding pesucides, 2C3s. unicrized ammonia, resicual chionne
and selecteda OXIC matals, at concanTanons wnich may de harmiul to the dacnnics.

2.2.4. Regiication and Cantroi _of Bias. Fcur repiicatas wmil Se inciuded mth sach test
soncantraton and conuol.  Test beakers wil be lapeiea Sy replicate letter ana
concantration (or control), and will be cositioned in stratifled rancorm order. Tne daonmias
wil be impartaily aadeg to the last vesssis by adding cne dagnma !o ihe first beaker,
ane 10 the next teaker and so forth unmi eacn teaker comtainsg one test argarism. This
pracecure wiill be repeatad unul sach ceaker contains five dapnnias. Test orgarusms wiil
Se added to the exgosure scwtcns within 30 minutes of pregarauen.

2.3 CHEMICAL SYSTEM.

2.3.1. Test Matsrial. Uocn amival at Soringtcrm Laccratones. nc., he external packaging <t
the ‘est matenal will be insoectea fcr camage. The gackaging wil be remcvec anc he
snmary starage ccntainer will aiso ce insoectad for leakage or damage. The samoie
identty will be recarged and the matenal will be stored in the cark at apcroximartely 20°C
untl used, uniess soecified differenty cy the last Soonsor.

2.3.2. Toxicant Concantration Selection. Toxicant cencantraticns for the acute toxicity test wiil
Se seiectaq tasec on infarmation sroviced By he Scenscr and cctainec irom a 48-hour
graliminary range-inding study excesing 0. magna o the test matenal. The range-incing
stuay wmil consist of five wicety-soacad concanuvatons, usuailly of 1.0-L volume, 3acn
cantaining ten cacnnids. The range af soncantratons salectaa for the cerinitive test s
inanded to inciude goth 100% arfact ana nc-affact leveis, dut que 0 he natura of scme
zomeouncas. one or Scth levels mav not Se Sosarved. Fve concentrations ana one
ssnral will 38 usaa for eacn ceriritive tast. 2ach cSncantraticn consisting ot wenty test
saonmics aiter consuitauon with (he Scensar. A Siiution ratio ¢f 1.3 1o 2.2 will ce usac.

2.3.3. Stock Preparaticn. Tne surfactant will Se neated in a glass csntainer at 2 ‘emeerature
ot 30 - 50°C unal somotetely maitac. e maited 'ast matenal wil Se sirrac ¢ ansure
Jomegeneity, A Glass aicet will ce usaa 0 ranster (e matenal icr weigning. The est
matenal wil ce waignea on an anatyucal salancs icr whicn a calibration ICg s Maintainec.
The stock soluticn will ce mixsd ‘or saveral minutas. A Chamicai Usage Laog wiil aisc ce
maintained in wnicn the amcunt, ‘e date, the intanded use and he usar's initialg wiil be
racorced 2ach time ‘he test matanal ‘s used. The zrimary stock wil e orapared in
cistillea ceicmzea water. Tne inal concantraton of e grimary steck solution will se 1 -
2% acdve surtaciant. A new gnmary sicek scluticn 'will Se cresaraa ‘or 2ach renewat of
1287 soluncns.  Secancary sicexs. | necessary, may ce crecarec in ather Sistilec
saicnizec ~ater or n ciluticn ‘~ater (if the velume Sisctacament ot Silutcn 'water Junng

v

sragaratcn of :ne et scluacns il Sae graater an 1),

Scnngeorn Licoratones 2rarces! #: 021494/73CAISRELL CM-3A Sage < or 9

Springtern Laberatories, Inc.




Repcrt No. 94-3-5317 Page 37 of 75

2.3.3. Measurement of Exposure Solution ang Stock Solutign Concantration. Samcies irom
aacn tast cnamoar of aacn concantration ang cantrol(s) wiil be remavea at est initiaton

(new solutions), miaterm (oid and new solutions) and lest ierminaton (cid soiutons).
Sampies at tast iniaton (new) wil be taken by remcoving ‘he acorconate aliquot Tom
2acn test solution pnor ta splitting the soiutien into replicate chambers. Samoies of the
agea replicate solutions at aach test concanwation wil 0e gpoolea. All pnmary stock
sclutions precareq during the test will also be samptea.

2.3.5. Sampling. ‘Vater samoies (aporoximately SQQ-mL} wil be taken from a 2qint anoroxi-
mately midway sSetween the surface, tortom and siges of aacn vessal. All samcies il
5@ collected in 700 mL Sorosilicate glass containers with Teflon?-inegd caps ‘wrich nave
been sanally rinsed with deionized water, iscpropanc! and deionized watar as soeciied
in Section 22.2. Samoies will ba areserved with 1% fermalin {i.e., 3 mL formalin/S00 mL
sample) and snippeg within 24 hours o Sartelle Ccean Sciences, Ouxoury, Massacnu-

setts.

2.3.6. Analytical Chemistry. Analysas of anatytical samcies will 3@ canduciad by Sattaile
Ccean Sciances. Duxbury, Massacnusaerts, using a Sheil Ceveicoment Comoany analytical

method entittea "Anaivsis of Alcsneot Ethoxylate Surtfactamts Using Scolid Phasa Sxtracuen
(SPS) and HPLC/ELSO (Evaporatve JUgnt Scattering Cetecion) in Qilute Aguecus
Solutions®,

2.3 EXPERIMENTAL CONDITIONS.
2.3.1. Measuremeant of Water Quality Variabies. At test initiation, otal harcness. atkalinity,

acicity and soectfic canductance mil te measured in 3acn rapiicate vessal af 2ach ‘est
concantration and cantrel. Temoerature. sH and dissolvec oxygen wiil be recsreed caily
in sacn replicate af 3ac concantraucn and csnuol. Measurements wil be recsrcea for
the agea ana for the frashly prepared sciutions cn renewal cays.

2.4.2. Photogeriod. Tra tests wil be ilurmnatea at a lignt .nensity ¢f 30 - iCQ fcctcanales
usINg a camoinaton cf ducrescent zulbs. A 16-ncur lignt, 3-Ncur cark snctccencae il
Ze maintained with an automatic timer. Thare wil be 2 ransition sericd Setwesn lignt ang

carx.

2.3.3. Dissciveg Oxygen, Taotal disscivec sxvgen il nct Se allogwed '@ 2rag Selcw 50% or
axcaea (05% st saturaton ‘cr he Suraoen ot e tast. Sheuld e cisscived cxygen ‘ail
selow 5C% of saturation, agproonate acacn il te taxkan aitar consuitaunon with the Stucy

Sceonscr,

2.3.4, Temperature. ‘Nater temcerature of e 19st sciuticns will 58 maintained at 20 - 2°C ty
Ssncuctng e 'ast in a ‘watarcath.

2.3.5. 2H. The zr of :he cantrcl sclutions il e Mmaintained in 2 range <f 5.0 to 3.3.

Sanngoorn Laccratones Prerocsl #: 021494/ TSCAISHELL CM-3A Page 5073
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2.4.5. Bictogicat Data., The numcer of /mmooiized cacnmids in 2acn iest vessel wil Ze
recarged arter 24 and 48 hours of test inianon. mmooiiization is qenined as the lack of
mavement by tha tast orgamisms axcaot for minor acavity of the acpendages. [n acadition,
onor ‘0 tast initiation and wnenever ast organisms are ooservea, craracianstcs of the
:est solyttons wiil aiso be cbserved and recaraea, 2.3., Jrecpitated matenals, ciouainess,

e,

2.3.7. Renewai Scheme. Tast solutions mil be greparaa at ¢ and 24 nours of axoosure.
Qapnnias wiil be careruily transterrea o the fresnly grepared soilutions using a wida-oore

pioet.

2.3.3. [nitiation and Test Quration. The swudy wiil se initiated when ail tast organisms yave
ceen imoartially adcea to the exnosure solutions. The stucy wili te terminated fallowing

48 hours of axposure at wnich ame mertality of the control organisms wiil not axcaed 10%
ar he tast will be considerea unacceomable.

if 100% immecpilization accurs ar any expcsure level onor o test terminadon, watar quaiity
parameters, anaiytical samples ana biolcgical opsarvatons ‘will only Be recorcea on the
dav wnicn complets immaobiiizaticn ‘was ccserved. Cbsarvations {oliowing the gay on
wnicht comaotate immotilization was oosarved. Ctservations folicwing tha gay =n wnicn
¢ampleta immesilization was ocsarved ‘wil be discentinuec.

3.0 DATA EVALUATICN

Tast rasuits denvea rom the acute test wil 08 usag o statstcaily astimate a mecian
affective concantraton (EC30) and its 353 configence intarval arter 24 anc 48 hours of axoosure.
Tha =220 is the astimated mean measured cancentraton of :na tast matanal in cilution wvatar

=y

wnicn zrocuces 30% immouility in the lest Sogulations ot cagnnids at the statea lrres of
IXpOSure,

The comouter pregram utlizea asumates =°30 vaiues using hree stausticar mewtnods:
srooit Inalysie, Moving average msethea, and dinomal Jrocaoility. The methog selectad anc
racaortag mil Se determined 2y the cata Jase (i.3., presenca cr agsanca of 100% resconsa.
numoer 3t zartal resconses. 3c.). An =TS0 value cannct e caiculatec if the cata cenvec s
nsutficiant acsarcing 1@ any of the three s:atistical methogs. Tne 2racit mewica crovices values
ot (e sloce, inclucing 35% conrhcencs .ntervais, 3is well 18 3apcrooriate stausucal (8sis o

avaiuata geocness-of-it.

Fallowing 48 hours of axpcsurs. 2ata 3ctainec on arganism survivai wiil Se svalyated o
astaclisn the No-Cbserved-ciec: Concantaten (NCET!. This 'evel is caefinec as e hignest last
asncantration at and Selow which ‘here wers 10 oxicamt-related mortalities or cnysical ana

zenavicral acnormaiities (e.3., letnargy).

The csncantraticn-rascanse cata generaed during tNis tast will te sreviced o the Stucy
Sconscr in Latus? ‘armat.

Sonngecarn Lagoratones Arotocal #: 021494/TSCA/ISHELL CM-3A Page 50f 3
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4.0 RECCTRDS 7O BE MAINTAINED

Aecaras (o e maimtained will inciuce but wmil not 58 limrted to carrespondanca and other
cocuments relating 0 the imarpretation ang evaluatcn of data as well as ail -aw @ara and
deccumermauon generated at Spnngoorm Lacaratones as a resuit of the stuay.

5.0 REPORTING

The raw dara generated at Sonngoom Laporatcries and final crart of the report will e
reviewed Sy the Quality Assurance Unit ane Study Diractar. All measursments (e.q. water quality)
~il e rapcrted to various lavess ot significance depending on the accuracy ot the measuring
cavicas amoloyed during any one process. A single copy of the drart report will intiaity 2e
sucmitted ‘o the stucy Sconsor for review. Ugan accaotancs by the Sponsor, three (3) coples
ot tha final 'epcrt will be suomitted. All rapans inciuda, sut wiil not be limited to, the following

informanon:
. Sonngcom Latorataries. Inc., reccrt and oreject aumaers. .
* Laceratary and site, the cates cf ‘asting and cersonnal invaived in the studv, 3.g., Quaiity

Assurancs Unit, Program Ccorainator (if aogticaoie), Stucy Oirector, 2rincioal Investgater.

b All information certaining ‘o tha ast material which acoears an e sample tottle. 2.G.
its sourca, zercant aclve ingracient, pnysical procerues. Sponsor's test matenal 1.2.. and

samcie numper (if apolicaoie).

M Characiarizaticn and origin of the dilution water.

‘ Scientfic name of the test arganisms, 3ourcs. ang cuituring information.

. Range-finding stucy resuits.

. “he 48-1cur EC30 vaiue with Ma 35% conficencs iimits and conwet cerformanca of

aoclicacle cocper nitrate referanca jast.

o Tast containar volume, diluticn watar votume. aumcer st raglicatas usea cer csncentra-
ien, ang numeoer of 2acnnIcs usaa ser raatment

c Cefirition qf criteria used to cletermine the suciethal atfects, ana general quservations cn
non-guantifiable effec:s.

e Sescriotion of axposure system anc sieck srecaratcn.
- Test ‘emperatures, cisscived sxygen ccncanwratcn, ang sSH: gnoctecenca and lignt

mansity; ana scecrfic conauctanca. 'ctal aikalinity anc ‘otal narcness measuraed.

Senngeorn Laccratcnes Protecs #: 027484 TSCAISHEL: O M-3A Page7or3
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hd Cascrniouon of, or rafarence to, chemical and stanstical srccaquras apotied.

. Percamage of caghnids that were immouoiiized in ihe conwrols and in 2acn reatment at
2acn coservaton penod. in tasular farm.

b The 24- ana 48-hour EC30°'s with 95 gercant contidenca limits. ang the Na-Cbhservea-
£Hact Concantration (NCEC), ~hen gossible. All caicuiations mil e baseg on mean

measurea concantratons.

M Grapn of the concar tration-resoonsa curve at sach opservation period for 'wnich an £C3
is calculated. Mean measured concantranons wiil be used to estaptisn the concentration-

rasponsa curve,

- Ceviations from the pratocal not addressed in orotocol amenaments, sgether 'mth a
discussion of the impact on the study, signed by the Stuay Oirector.
. Gocd Laberatory Practics (GLP) compliance statement (fcr the Diolegical portion of this
stuay) signad oy the Stuay Qireczer.
- Dates of Quality Assuranca reviews, signec by the CA Umt. -
* Location of raw data and final report.

6.0 PROTOCOL CHANGES

All amancments to the approved pretccs! must be decumented in wnting anag signed oy
soth the Stugy Cirector and the Sgonsar's contact or recresentative. Protccset amena-
ments ang ceviatons must incluce the reasons /or the change and the imgact of ‘he

¢nange on resuits of the stucy, if any. if necsssary, amenaments imtially may Je in the
‘orm ot vercal authonzaton. ‘cllowee oy Scringzem's written Jccumemnancn <t ha
amencment. In sucn a case. (he affecave zate ot he amenament wil te ihe cate of

vercat authonzanon.

7.0 SPECIAL PROVISICNS

GCOD LABORATORY PRACTICES (GLP): All lest precacures. cccumentancn, racarcs. ang
racors related 0 Ne siclogical sortion cf *his stucy wiil cemety with e U. S. Snvircnmental
s-ctacicn Agency's Gocd Lagaratcry Practcas as Sromuigatad uncer the Toxic Suistanca

Canvaot Ac: (FSZEIAL REZISTSS, Part iV, 17 August, 1988)

TEST MATERIAL DISPOSAL: Aftar 50 cays of ‘e issuanca of e final "est recort. Ne last
martenai 'mil 28 returned o the Soonsor's project criicer. at Scenscr axcensa. uniess Jifferant

rrangements irs mace.

Sonngcorn Lacoratonas Arotecs! #: 021 494/TSCAISHELL CM-3A Page 307 3
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ARCHIVAL: All raw cata ana the {inal regort ‘mil e archivea at Snell Ceveiooment Company
uniess different arrangements are mace.
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Sonngoorn Lanaoratories, Inc.

= @, at

730 Main Sireet + ‘Narenam, dassachusens C2571-:107S o 5C8) 295-2530 » Tulex 4436C41 o Facsumie (508) 295-3107

PROTOCOL AMENDMENT

AMENDOMENT & t
DATE: 3 Aont 1994
PROTOCOL TITLE: “Alconot Ethoxviate Surfactants: Prctecal for Conducang an Acute Toxicity

Tast Uncar Stanc lenawal Conciticns, with Cacnmiz magna, Ssuswing
TSCA Test Guidetines 3797.1300."

SPECIES: Oaonnia magna
STUDY SPONSOR: Sheil Deveicoment Cemecany

TEST SUBSTANCE: Naeoccol® 45-13

SU STUDY Ne.: T77.0294.5110.110

SPONSQR PROTOCOLPROJECT NOQ.. WRC Tox No. 1209
AMENDMENT(S):

Amendment (Page 1):

Tast Concantrations: 4.0, 2.4, 1.4, .35 anc 0.30 mg A.l/L swus cantrats,
Sotvent Usac: NA CAS# or LOT# NA

=“rocesed Schecuie:

i}
(4]
Y
[13]
(;l
3

(Stary) 3-3-34 (Camzistcny <=7-3% {Ceant =a0c
Reason fer Change:

Tris informadon is Srevicec 8r NSTucICn cn age dne cf the Slucy Srotons:,

Amencment (Secton 2.4.1):

The stucy srotecst states hat ictal ~arcness. alkainity, acicity anc scecific cancucianca
‘il 2@ Mmeasurad in acn reclicats vessal Sf 2a¢ ast ssncantraticn ang SSNS! at ast

tiaten.

L CM-3A Sagat 3P 2

& Springlgrr,

TR e ararm ey e T
2iemseq 2.0, 2 eeizeg e .

Sorningeern Laooratories, Inc.
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Amenaead. :otal haraness, alkatinty, ac:aity ana speciiic conauctance wil be measured
in an extra set of replicate scluticns (igenmfieqd as A, 3., C., J.) cf 2acn ‘est
concantration ana contro! at tast intiauon.  Tha axira set of replicate exoosure sciulions
il Ba estanlisned with the same exposure salution arescareq for the Biological exposure.

Reason for Change:

The aaditional set ot exposura sciutions wiil allow far tha measurement cf total hargness.
alkalinity, acidity ana specific conductancs in replicate sciutions wrile maintaining
Snsistent volumes of test sciudon in vessals SSntaining est crganisms.

Acoroval Signarures:  ~77 4;;;».— K Cf“’«« 75" Py

Maura K. Callins Date
Sul Stucy Ciractor

\ - ~‘

,/4', "en A Wwﬁk{/ &4 /’, 3/
Ciane C. . Wong 4 Date
Soonsar Study Monitor

Saga 2312

Scnngoern Laccratones Arotccal #: 221494 T3CASFELL CM-SR
& Springbarn

Seringtorn Lacoratcries, Inc.
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5.0 APPENDIX Il - CERTIFICATE OF ANALYSIS
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Sheil Deveiopment Company @

A Qwenemn 9! Shaw O Comvenne

‘Nestnotiow Researcn Canter
30 29x 1180
~oustan X TTVT51.:330

February 24, 1994

Pameia M. Lincoin
Sonagbom Laboratones. [ac
790 Main Strest

Warenam, MA 02571

Dear Ms. Lincoln:

P
The missing informagon, pertuning to test suostance NEQODOL 45-13, that you requested of
me in vour letter dated Fedruary 2[, is as foilows:

Lot Number: TANK T™ 996
% Acuve [ngredienc 100%

Net Amount Shipped: 1 1/4 gt
Molecular Weight: Avg, 777
Expiranon Date: Fedruary 199$

Analvneal charactenzanon acquired in support of test substancs NEODOL 45-13 was
pertarmed 1z Westhoilow Research Canter (WRC). Methods and procedures used follow all
1opiicadie government reguiatons regarding Good Laboratory Pracrices as stated in 40 CFR
792. All records and raw data generated by these inaiyses will be retained in the WRC
Analyucal Special Collecdon of Files.

Anaiytical methods used to charactenze the tast substance were Hydroxyl Numbper (mg
KOH/gm), %% Water (%wt), Cloud Point, E:hylene Oxide Disinbuuan, Polyethyiene Giveoi
{%wt) and Carboa Numboer Distnibution.

[f vou have any further questions, please eef {res to contact me at (713) 542-3410

Singereiy,

BT it T

Harrie: Smuth

Sgringborn Lacoratories, Inc.
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6.0 APPENDIX llI - CULTURE FOOD ANALYSIS
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S e
Zeigler Brothers, Inc. Salmon Starter #1*
Date Submitted: 12/13/93 Date Reported: 1/26/94
Pesticide Screen LIl 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
Deita BHC < 0.01 mg/kg 0.01
Heptachior < 0.01 mg/kg 0.0t
Aldrin < 0.01 mg/kg 0.01
Heptachlor Epoxide < 0.01 mg/kg 0.01
DOE < 0.01 mg/kg 0.01
ooD < 0.01 mg/kg 0.01
ooT < 0.01 mg/kg 0.01
HCB < 0.01 mg/kg 0.01
Mirex < 0.01 mg/kg 0.01
Methoxychlor < 0.05 mg/kg 0.05 .
Dieldrin < 0.01 mg/kg 0.0
Endrin < 0.01 mg/kg 0.01
Telodrin < 0.01 mg/kg 0.01
Chlordane < 0.05 mg/kg 0.0
Toxaphene < 0.1 mg/kg 0.1
PCBs < 0.2 mg/kg 0.2
Ronnet < 0.01 mg/kg 0.01
Ethion < 0.02 mg/kg 0.02
Trithion < 0.05 mgkg 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
Endosuifan | < 0.01 mg/kg a.01
Endosuifan Il < 0.01 mg/kg 0.01
Endosuifan 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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)

e —
Zeigler Brothers, Inc. Saimon Starter #1*
Date Submitted: 12/13/93 Date Reported: 1/26/94
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

- o ——
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Ankistrodesmus Grab Sampie~” B
Date Collected: 7/28/93 Date Reparted: 9/6/93
Pesticide Screen (.11l Resurt As Receivea Limat of Quanttation
Aloha BHC < 2.01 mg/ig 0.0
deta BHC < 0.01 mykg c.01
Gamma 8HC - Lindane < 0.01 myrkg 2.01
Dekta 8HC < 0.01 mykq 0.01
Heotacnior < 0.01 mgrkg 0.0
Aldrin < 0.01 mykg 0.01
Heotachior Epade < 0.01 meykg 0.01
COE < 0.01 mgrkg 0.01
000 < 0.01 mykg 0.01
oot < 0.01 mgkg 0.01
] < 0.01 mykg 0.01
Mirex < 0.01 mg/kg 0.01
Methaxychior < 0.05 mykg 0.05
Cleldnn < 0.01 mgrkg 0.01
Enann < 0.01 mg/eq 0.01 .
Teiodnn < 0.01 mykg 0.01
Chiordane < 0.05 mg/kg 0.0§
Taxashene < 0.1 mgkg 0.1
PCBs < 0.2 mg/kg 02
Ronnel < 3.01 mgkg 0.01
Sthion < 0.02 mykg 0.02
Trittuon < 0.05 mg/kg 0.08
Ciaznon < 0.1 mg/kg 0.1
Vethyl Parathion < 0.02 mgykg 0.02
Stryl Paratraon < .02 mykg 3.02
Malathion < 0.05 mgkg 3.05
Endosutan | < 0.01 mg/kg 0.01
Sndosuifan § < 0.01 mgkg 0.01
Indosufan Sufats <0.03 mgykq 0.03
Chioroyrifos < 0.01 mgrkg 0.01

Springborn Laboratories, Inc.
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m — - — —
Ankistrogesmus Grab Sampie” .
Date Collected: 7/28/93 Date Reportea: 3/6/93
Analysis *l Resuit As Received ( Limit of Quantitation

Pesnode Screen LLI I atached |

Soaum I 2. mg 10.

* Anayzeq by Lancaster Laboratones, Inc.
— — ==

Springborn Laboratories, Inc.
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7.0 APPENDIX IV - DILUTION WATER ANALYSIS

Springborn Laboratories, Inc.
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' Weil' ‘Nater Sampie*
Oate Callected: 7/29/93 Date Reparted: 9/17/93
Pesticide Screen |1l Resuit As Recaived Limit of Quantitation
Alona BHC < 0.01 ug) 0.01
3eta 8HC < 2.01 gl 0.01
Gamma BHC - Lincane < 0.01 pgrt a.01
Oeta BHC < 0.01 agt 0.0
Heptachior < 0.01 gy 0.01
Aldrin < 0.01 g 0.01
Heptachior Eoocade < 0.01 ugt 0.01
DOE < 0.01 gt 0.01
000 < 0.0% 0.01
oor < 0.01 gyl 0.01
HC8 < 0.01 u 0.01
Mirex < 0.01 g/l 0.01
Methaxychior < 005 g 2.05
Oleidnn < 001 a1 0.01
Enann < 0.0 ugt 0.01
Teioann < 0.01 ¥l 0.01
Chiordane < 0.3 ag/ 03
Taxaphene < 4. 4N 4.
PCBs < 1. agt 1.
Ronnel < 0.01 g/ 0.01
Etwon < 0.02 ggN 0.02
Tratvion < 0.05 ug! 0.05
Cizanon < 0.1 uA 0.1
Met'wi Parathion < 0.02 g/l 0.02
Stwi Paraton < 0,02 zg! 0.02
Malatrwon < 0.05 ugyl 0.05
Zncosutan | < 0.01 ug! 0.01
Encosutan | < 001 a0 0.01
Znaosudan Sufae < 203 ! 0.03
" 'Nell water suoplemented by Town af ‘Warsnam water
* Anayzed by Lancaster Laboraories, Inc.

Springborn Laboratories, Inc.
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r Well' Water Sampie*
Qate Cotlected: 8/9/93 Date Reported: 8/26/93
Analysis Aesuft As Received Limit of Quantitation
Mercury < 0.00020 mg! 0.00020
Arsenic < 3.20 mgt 0.20
Selersum < 0.20 mg/l 02
Boron < 0.040 mg/t 0.04
Thasiurn < 0.30 mg/l 03
Alusrsnum < 0.20 mgyt 2.2
Antmony < 0.20 mg! a2
Barum < 0.10 mpt 0.1
Berytium < 0.010 mgi 0.01
Cadrmum < 0.010 my! 0.0t
Calcum 7.71 mg/l 02
Chrommm < 0.050 mgt 0.05
Cobat < 0.050 mgyt 0.05
Copper < 0.020 my 0.02
iron < 0.10 mg\ 0.1
Lead < 0.10 mg 0.1 -
Magnesum 2.1 mgl a1
Manganese < 0.010 mgt 0.0
Molybdenum < 0,10 mg/l 0.1
Nicket < 0.050 mgrt 0.0
Potassrum 1.07 mgft 0.5
Siver < 0.020 mg/l 0.02
Socium 14.0 mgt 0.4
TRarum < 0.010 mgt 2.01
Yanagium < 2010 me! 101
One <0.040 mgyl 0.04
Total Crgame Caroon *** < 1. mgb 1,
' Wet water suoolementedt by Town of Warsham water
* Anayzed by Lancasisr Laboraones, ic.
==+ Qeoreserts “on-purgeade TOC*

Springborn Laboratories, Inc.
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8.0 APPENDIX V - ANALYTICAL METHODOLOGY

Springborn Laboratories, Inc.
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following table.
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during this sdy.
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1.0 INTRODUCTION

)

Tae work reported in this document is 4 component ot aquauc toxicoiogicai testing that has been
requested and inidated by the Sponsor of this smudy. The toxicoiogical testing was conducted by
Soringdorn Laporartories. Bameile Ocsan Sciencss was responsible for providing chemical anaivricai
SuUDDOrT 0 U1e toxicoiogical iesting Dy determining concenwations of the Test Substance in samples
received rom Springborn Laboratories. The rasuits of these chemical anaiyses are presented in this
Final Dara Report.

The objective of the work reported in this document was to pertorm chemical analysis of aqueous
sampies and primary stock soiutions, for the determination of concearrarions of alcohol athoxylate
SUrTtacants using the analytical method tited Analysis of Alconol £:thoxyiaze Surtactants Using Soiid
DPhase Exraction (SPE) Cartridges and High Parformancs Liquid Charomarograpity with Evaporative
Lighr Scantering Derecrion (HPLC/ELSD) in Dilute Aqueous Solutions. This anaiytical procedure was
approved Dy the Analytical Chemistry Task Lz2ader on F2bruary 25, 1994, and by the Sponsor's
Project Monitor on Marca 7, 1994,

1.1 Test Subsiance Identification

The Tast Substance analvzed in this sudy was an alconol ethoxylate (AE) surtactant (Neodol +3-13%).
The Tast Substance was provided by the Sponsor (Shall Development Company}. The Spensor w
alsc responsidie for providing Barelle with the lot number, anaiysis, purity, stability, storage
requirements, and all other relevant chemical and physical caaracrerization data for the Test
Substance. The Test System and Test Substancs idencity and characterization information, and other

relevant test information for this study. as provided ov the Sponsor. is summarized beiow.

£

Test System: Daphnia magna

Test Substance: Neodoi® 43-13

Test Substance CAS#: €8951-67-7

Test Substance Loc#: Tank TM9%€ (01/23/92)

1209 (WRC Tox Sampie Number)

Test Substance Purity: 0%
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Test Substance Compeosition: A muxaure of C,-C,, alcohol 2tnoxvlates witn an

1verage ot 1S mcetes or 2thylene oxide per moig of

' dconol. Traces of free athylene oxide (less than or
iqual © O ppm; mav be present in the near Test

Substance.
Test Substance Anaiysis: The percent purity dam is based on procsss

knowiedge. and research and development prior
manuracture of the Tast Substancs used.

Test Sudstance Solubility: Compieteiy solubie in water. May form gal.
Test Substance Stability: Siable. A swubility and bolding dme of two years &3

receipt 3z 3arteile was assigned to the Test Suostancs.

Test Substance Storage Requirements: Cool, dry.

2.0 MATERIALS AND METHODS

2.1 Analytical Method Description

The analytical procedure used was daveloped tor the decarmination of total aiconal 2choxylata
suriactants in aquecus sampies. The method invoives an 2xtraction step t0 isolate the surractant tfrom
a water sample and 1 high performance liquid caromatograpky (HPLC) anaivrical procedurs o
quanury the aonionic surfaczant coacentration. Tae results ara reported as tocal alconol 2thoxyiate
surtacuant conceawations. Concenwrations or e surtactant were also determined in primary stock

solutons received rom the toxicology testing laboratory.

In order to analyze alcohol ethoxylate (AZ) surfaczants in aqueous marrices at low leveis the
surractant must {irst be isolated trom the water, concenwrated. and analyzed using an appropriate
method of detection 0 quantitate the amount of surfaczant originaily present in the aqueous sample.
The metiod usad 2mploys solid phase sxtracion (SPE) with a C, reverse phase cartridgs for isolating

the anaiyte and concenwaring the sample. Arter 2lution of the surfaczant from the SPE cartridgs wita
APLC procadure {octyl HPLC~olumn separaiion

methyi and isopropyvl iiconol it is analvzad using an 47
and mewmlanoi/water mooiie pnase gradient) it :mpivyvs 4n svapurauve igno cunerning uesciur
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(ELSD) tor analyte detection and quanusication. This method quantifies total AE surractant without
disunguishing Setween the various individuai AZs or darfon :hain disTibutions.
. .

Primary 510K 30iUNoH SurTac:@nt SoncanTaica was detsrmined by simplyv diluung e sampi2 o
the appropriate < ncanwration using memanol and analyzing it by HPLC/ELSD. No exmaction step
was needed.

The analytical procsaure is described in dezail in the document entitled Anaiysis of Alconol Zthoxylare
Suryaczents Using Solid Phase Zxraction (SPE] Cartridges and High Peryormance Liguid
Crromarograprty with Evaporarive Lighr Scamering Derecsion (HPLC/ELSD) in Difute Aqueous
Solurions, whica was deveioped specificaily for these anaivses. This Test Substance specific
document was prepared by Bartsile and approved oy the Sponsor on Marca 7, 1994. The analydcal
procsdure document. and associated study-specific analytical information. is inciuded in Bamaile's
dara-package for this study. Tais data-gackage wiil se provided to the Sponsor and a copy maintained
by Barteile Ccean Sciencas.

2.2 Laboratory Quality Controi

Thae watez.samgpies wers Srocassed i anaivricai batcies of 10 more than 20 cest samples. Each datch
of test sampies inciudeg four iaooratsTy quality <sawol (YT) samples: one procadural biank (¥B), one
marrix spike (MS), one marrix spike dupiicate *MSD), and one biank spik2 (B3). The procedura
Siank (wnich comsists of Miili-Q laboratory water carried dircugh all steps and waated 1s other
samples) sampie was used to ensure thac thers wers no signiricanc leveis of laboratory contaminaticn.
The matrix spika (test sampie spiked with the :argat analyts), marrix spik2 dupiicate. and blank spixs:
(Miili-Q water spikad with the rarget anaivte) samples wers used to demonstrate laboratory accuracy
and pracision: these QC samples werz 1iso carrisd through all sample procsssing procadures and

=L

Tzated s the rast of the sampies.

A portion of 1 non-fortiried (controi) cest sample was used to Jrapars the marrix sDik2 sampies
becsuse it contained 10 background analvte leveis ver dad a sample marrix that was rapresentativs ot
the t2st sampies. Tae biank spiks was procsssed 0 detarmine if the accuracy/racovery of the anaivie
was arfected by the sample marrix.

£ach sequence of sampies analyzed by the EPLC ELSD instrument was initiated with a six-point
multilevel calibration. Tast samples followed the initiai calibration in the analysis sequence. and a
calibration wheck standard was analvzad at least svery (2 sampies o verity the vaiidity of the

Cwiuraliu.

"
3
uq
«
,
[&]
-
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Summarized beiow are the QC dana quality oojecuves that 2pplied for snis stuay.

i

Data Quaiity Chjectives

—_—_—

QC Analysis Criteria Cbjective

Blank spike analyte recovery 70%-120%

Matrix spika analyte recovery 70%-120%

Matrix spike/spike duplicate pracision s30% RPD

Procedural biank <1x limit of quandfication (LOQ)
Inscument muitileve! calibration Correlation coerficient > 0.595
instrument caiibration check 15% RPD in determined and actuai

standard concantration

W

2.3 Culcuiations .

Sampie Concentration Calculations

An :xtemal saandard methiod of calibration and quantification was used. Sample axtract
soncentrations were determined Dy appiving the muitilevet quadratic calibration equatioa using 2
caromatography daea sysiem on which the analytical data were acquired during the instrumental
analysis. A six-poinc calibration curve whica drackatad tha axpectad concentration range of xposure
samples was generated at the initiation of the HPLC analysis. Calibration standard concenrrations
were approximartaly 22, &2, §3, (22, {6<. and 204 ug/mL. Original watar sample concentrations
wers subsequendy detarmined by appiying the watsr excraction voiume (WEV) and pre-injection
volume (PIV) information. The PIV or the P8. BS. MS. and MSD samples, conwols, and 300. 850
and 1,+00 parts per biilion (ppd) nominal concentration samples was 1.00 mL. For the 2.400 and
+,CC0 ppd nominal concanrration samples the 21V was +.00 mL. Analyte concaatrations ot the
original watar samples wera determined in pob. Analyte concantration of tie primary stock solution

samples were determined in parts per million (pom).
Determined Water Sample Concentration (ppd) = EC x PIV x (1/WEV) x 1000

Frimary Stwock Soiution Concsntration (pom) = £2 < CiL VOL, x (1/DiL VOL.
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EC = Exgact (HPLC sampie) concentratien (ug/ml = ppm)

PIV = Dre-injection voiume (mi)

WEV = Water 2xmaction volume (mL)

DIL VCL, = Finai voiume or diluted Primary Stock subsampie (mi.)

DIL VOL. = Volume of Primary Stock subsampie taken ror the dilution (mi.)

Quality Controi Sample Caliculations
Two separate caicuiations were performed on the Quaiity Coneroi (QC) sampie data. Percent
recoveries were determined for the blank spike and marmix spike sampies. and the reiative percant

dirfaranca /T, D OMY haornvaoan rtha Yo Dercant racovary valilae wae dararmimand far rha mmarery
wesaws veasmw | ¥ AN W) WSGWERD WIS WY YW weiit Lwen T e e as Qatermuined or ne jeesiiapng

spika/duplicate sampie pair.
% Recovery = WC, x (1/WC) x i00%
%RPD = [BRECys — %RECuswp] X 2/(%BREC,s + %REC.sp)) X 100%

WC,= Determined water sampie concantration (ppb) — caicuiated as shown above
WCs= Spiked water sampie ccaceatration (ppo) — prepared concenation
%REC,s = Percent recovery ot the marrix spiks sample -
BREC. o; = Percenr racovery or the marrix spike duplicara samnle

Limit of Detection and Limit of Quantitation

The limit of detection (LOD) and !imit of quantitation (LOQ) was determined for the analyses. Tne
targst analyta had to provide a detacior response of a minimum 3:1 signal:noise ratio 0 be zonsidersd
detacted.

The water sampie equivaient LOD was caicuiated by comparing the peak height 2quivaient to 1
signal:noise ratio of 3:1 in the sampie to the pezk height of the analyte in the low-ievel :aiibration
standard. and applying the water exwraction volumes (WEV) and the pre-injeczion voiume (PIV), as
saown praviousiy. The LCD was detarmined using two sampies with the lowest aominal
concentration and averaging the values obrained in the two detarminations.

Tne LCQ was determined as the watar sample concentration sguivalent 0 2 Snal extract concantration
that is the same as the low calibration standard. Tae LCQ was determined using the PIVs and WEVs

usad or the samples with tha lowest nominal soncenrrarions

- -a - o ot eaa e rann weaw rans o
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LCD (ppo) = H,, x (Cu/H) X 21V x (1/WEWVY x {000

ety say sy

CCipre) = Cg x RV x (1/WEV x 100
H,x = Peak height 2quivaient 10 3 X the n0ise in the sample

H.s = P=ak heignt or analyte in :he low-ievel calibration standard

C.: = Concentradon of anaiyte in the iow-ievei calibration standard (pg/mL = ppm)
PIV = Pre-injection volume (mL)

WEV = Water sxmraczion volume (mi)

3.0 RESULTS

3.1 Analytical Resuits — Toxicological Test Sampies

The resuits of the chemical analyses of the sampies racsived from the toxicologicai testing [aboratory -
ar2 presented in Tapie 1. The anaiyses of tie ast sampies wers pertormed in two anaiytical barcaes.
the first barch containing the t=0 fr and t= 24 ir (new) samples and the second barch containinhg the
=24 ar fold) and =48 hr (oid) samples. Tabie | aiso prasents the dara for the Primarv Stock
Soiution analyses.

The measured analyte concentrations in the tast samplas that had been fortified with the Tast
Substance ranyged from 269 ppo (for sampie ND16. 1 sample with a nominal concentration of 500
ppo) w0 3,325 ppo (for sampie NDO6, a sample with 2 nominal concentration of 4,000 ppb). The
measured concentrations were betwesn 3+ percent (sampie ND16) and 96 percent (sample NDO6) of
the acmunal :oncentration. with the majority of Qe samplas aaving a measurad conceatration ranging
from approximately 70 to approximateiy G percenc of the nominai concentration. In generai. on 2
relative basis, the measurad concentrations deviated more rom the nominal concentrations for

sampies with lower concentrations than for sampies with ligher concanrrations.

Tae concentrations measured for the Primary Stock Solutions wers slightly lower than the 2xpectad
concenrrations, with measursd conceawations of 9,927 and 9,936 ppm for the two samples. both of
which 7ad nominai/expected concentrations of 10.0CO zom. Tae measursd Primary Stock Solution
concentrations werz | percant lower than the axpectad soncentration.
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Taple 1. Neodoi® 45-13 Concentrations in Sampies Recsived rom Lhe
Toxicoiogical Testing Laborator:

Barteiie T 1est Samoie Nominal Measured
Sampie ID Time/Type Conc. Conc.
(ppb) {pob)
Batch #1
NDO1 =) 9 ND
NCo02 =) 300 337
NDQ3 =) 350 673
NDO04 =) 1,400 1,156
NDOQ3 =) 2,400 i,536
NLQ6 =) 4,000 3,825
NDO0S8 =24, new 0 ND
NDQ9 =24, new 300 367
ND10 r=ld, new 350 756
ND11 t=24, gew 1,400 1,249
ND12 =24, new 2,400 1,787
NDI13 =34 tew 4,000 3,564
Batch #2 .
NDI13 ™24, old 0 ND
ND!1é6 =14, old 300 269 -
NDI7 =24 oid 350 342
NDI13 =24, oid 1,-00 1,067
NCIi3 =23, 0id 2,+0C 1,778
ND20 =24 0id <,500 3,290
ND21 =48, ald 0 ND
ND22 =<8, old 300 317
ND25 =48, old 850 §al
ND24 =438, old 1,400 1,217
ND2s =43, old 2,400 1,966
ND25 =3, cic 4,200 3,864
Primary Stock Solution (ppm) (pom)
NRI11 =], stock 10,000 8,327
NEL2 =24, st0ck 10,900 9,956

ND: Not detectad; <LOD.
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All quaiity conrrol vojecsives were met ‘or this work. The six-point muiti-ievel instrument calioration
used aad 1 correlarion coerficient of 0.999423 “or the quadratic 2quation. and the continuing

calicration sheck naivses soaged from T 2 w0 2.2 relurive percenr Jirfersace berwesn the dersrmines

and actual standard <oncanrration.

Tae limic or detgetion (LOD) and limit of quancitation (LOQ) wera deracmined s described in Section

2.3, and were 1s follows.

Limit of Detection und Limit of Quantitation

Limic ot Detection (LD 34 ppo

Limit ot Quantitation (LCQ) 221 pnb - .

Tae concenarraticns tor ul sumples with ancicipated analvte soncaarrations (i.2.. ail sampies 2xc2ot e
l2boratory procedural blanks and toxicological t2st control sampies) had measurapie leveis of anajvee
and wers determined o be above the LOD and the LCQ.

[4~14

Tae r2suits ot the laporatory quality contrel {QC) sampie inalvses irs prasented in Table 2. The

{arget analyre was acc dezeted in 2icher of die wo procedurai diank sampies. Ta2 anaives cacover
in die diank spike (3S) sampies wers 86% and 33 % for anaiviical datches 1 and 2. racpectiveiv.

Thae amalyee cecovery in the four matrix spike (MS/MSD) sumples ranged tom 377 10 92%, and

these daa suggest that thers wers a0 signiricanc matrix 2205 on the anaiveicai orocedurs.
Acsecrable gracision was observed for both anulveical batches. Thae relative percenc dirferencss in tie
measurad 2nalyee r2ooveries ror the MS/MSD Jdupiicars anaivses wer2 2% and +% Jor anaivticai

patches i and #2. respectively,

Pugz 10wl 2!
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Table 2. Laporatory Quaiity Controi Sampie Aanaiysis Results

Barreile QC Sampte i-lecovery
Samnupie ID Tvoe 1%%)
Bawch #1
NE1+4PB Procedural 3lank ND
NHEIIBS Blank Soike 35.3
NT=Z186WviS Mamix Soike 28.2
NE1TMSD Mamix Spike Duplicate 86.5
MS/MSD % PD: 2.1
Batch #2
NE18PR rocadural Blank ND
NE19BS Blank Spike 85.1
NEZ20MS Marrix Spike 873
NEZIMSD Magix Spiike Duplicate 91.5
MS/MSD %RrR2D: 1.4
ND: Not detasted: <L OD,
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Tiue QC dawm indicate that d@ie (aboratory analysis was {n SSatroi ©or wfis ~work. Taers wers 10
jdenrified circumstances or ocurrencss during the conduc: or this work that may nave arfected the
quaiity or integricty of e data.

4.0 ARCHIVING OF DATA

Study records that will be maintained by Bamelle include, Sut are aot limited to:

. Verified copies of all raw data and documentation records

o Verified copy of the signed and approved Analyucal Chemisay Method, and
associated amendmeants and deviations

. All correspondencs, memos. Or notes pertaining to the study

. Verified copy of the signed Final Data Report

i Test Substance records. inciuding receipt and inventory, and phaysical and chemical

characterization dawa, as suppiied oy the Sponsor

All grojec: files, including verified copies of the raw data and the Final Tata Report, will de arcaived
by Barzile arter the submission of this rinal Data Report. Tae Bareiie Quaiity Assurancs Unit

—asw
'

managzs tha limirad-accass dara archival. Additionally, 3 small amount of Test Substance wiil se
archived by Baraile.
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APPENDIX

Deviations to Analyticzi Method
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3ATTELLE OCEAN SCIENCZS
Misceilaneous Documentation Form

Page ! 91! .

Project Title: Gap-Filling roject
Studv Numaber: S5D-330118
This is 2 Deviation 0 Ansiyticyi Method:

Entered by: Gregory S. Cursil

Bauteile Project Number: N8328-0002

Yes X No
Date: May 24, (994

Subject: Miscsilaneous Deviations to Anaiytical Mawtnod

. The temperamure recorded for Refrigarator #2, whers standards and sampies were stored.
ranged Tom | w0 10°C in Marca and April. Unextracesd water samples were 0 e
stored it spproximareiy 4°C, 18 indicated in the Analytical Procadure Document. .

Alicugn dis-iemperaturs rangs is largac than what may te considerad coversd by

“wproximately 4°C”. it is not 2xpezsd (0 have imoaczad the integricy of the samples or
esuits, decsuse of e stadility of e test substance.

. The aebuiizer zas Jow fnitragen) for te HPLC Jerector (ELSD) was maintained at

9 7 jomiom amm ast !
e 050020 Atk AL L 1 e

! Lmin as spesifiad ia e Analwtical Procedure Cocument. Tais

analyucal modification was requested 3y the Sponasor. basad on method verification work
pertormed at Lie Sponsor’s laooratory, in arder (0 aclieve the fecessary senasitivity.

This method modification was

requastad by e Sponsor by telephone on 04/06/94 ind

conrirmed by telepnone on 04/08/94, 1s indicated in the Analytical Task Lzader’s

teiepnone log.

0)
r \ /\

(i 4 !
Approved: Tl . o / icee

‘'
'

l

g
[
9
(14
12
Q
QO
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BATTELLE OCEAN SCIENCES
Miscellaneous Documentation Form Page__ ! of |

Project Tltle: Gap-Filling Project

Study Number: SD-930118 Battelle Project Number: N8328-0002

This Is a Deviation to Analyticai Method: Yes _ X No

Entered by: Gregory S. Dureil Date: May 26, 1994
Richard P. Resrtucci June 3, 1994

Subject: Misceilaneous Deviations

L The monthly calibration with a 70 g weighe, as specified in SOP 3-073, was not
pertormed on the Mettier AC100 balancs that was used to prepare standards for this
study. However, the balance was always caiibrated on the day it was used with a weight
of suitable for represenating the weight actually being measured for this study.

. According to the Project-specific Analytical Information memo, seven calibration levels
with an approximate concentration range of 20 - 380 ug/mL were :0 be anaiyzsd prior o
sample analysis. However, the actual concentration rang= anaiyzed with the Daphnia
study was 20 - 290 ug/mL.

. .
Approved: / {*_)Q\L Date: g {OC. ) it
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The data and report presented for "NEODOL® 45-13 - 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.
/j 4 / .
d / ' ~N s,
/Qz’ua ) //47‘7/.41/,:; 3/_—; iy

:j .James R. Hoberg -~ Date
Study Director

Springborn Laboratories, Inc.
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SUMMARY

NEODOL® 45-13 - 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:

INITIAL 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 Guideiine
§ 797.1050," Springborn Laboratories Protoco!
#072993/TSCA/SHELL/SEL and Protoco! Amendments #1
and #2 dated 17 March and 6 April 1994.

94-4-5252

777.0294.6111.430

NEODOL® 45-13, CAS Registry No. 68951-67-7, Lot No.
Tank TM 996, WRC TOX. Sample No. 1209, a clear liquid
reported by the Study Sponsor to contain 100% active
ingredient, received 17 February 1994. .

4 to 8 April 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
3800 to 5400 lux (350 to 500 footcandles), shaking at
100 rpm

0.013, 0.025, 0.050, 0.10 and 0.20 mg/L
0.0089, 0.023, 0.038, 0.085 and 0.20 mg/L

Inhibition of cell density relative to the control

Springborn Laboratories, Inc.
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RESULTS: ! Based on initial measured concentrations, the 96-hour
EC50 value was calculated to- be 0.083 mg/L
(95% confidence limits of 0.038 to 0.19 mg/L).

The 96-hour No-Observed-Effect Concentration (NOEC) was
determined to be 0.023 mg/L.

Springborn Laboratories, Inc.
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. 1.0 INTRODUCTION

The objective of this study was to determine the effect of NEODOL® 45-13 on the growth
of the freshwater green alga Selenastrum capricornutum. The results are based on initial
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 1894, the day the Study Director signed the pratocol, 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 4 to 8 April 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 Sp;ringborn
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
Amendments #1 and #2 dated 17 March and 6 April 1994, respectively (Appendix ). 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 (S8BT
SOP No. 169, Edition No. 8).

2.2 Test Material
The test material, NEODOL® 45-13, 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
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reported as milligrams per:liter of test solution (mg/L). The following information describes the

test material received:

Empirical Formula: not available

Chemical Name: not available

Physical Appearance: clear liquid

Lot No.: 20944-178 (TANK TM 996)
CAS Registry No.: 68951-67-7

Purity: 100% (Appendix |l)
Molecular Weight: 777 g/mole (average)
Water Solubility: complete, may form gel
Vapor Pressure: < 0.1 mm Hg at 75 °F

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 Frocedure (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 for the presence of pesticides, PCBs and toxic metals (Appendix .
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 is analyzed monthly for total organic carbon (TOC)
concentration. The TOC concentration was 0.89 mg/L for the month of April 1994 (Springborn
TOC and TSS Master Log, 1994).

The pH of the culture medium was adjusted to pH 7.5 + 0.1 with either 0.10 N hydrochioric
acid or 0.10 N sodium hydroxide. Stock cultures were grown in 125-mL glass flasks containing
50 mL of medium. The flasks were covered with stainless steel caps which permitted gas

exchange.
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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® 45-13 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 Ito
15 April 1984. The resulting 96-hour ECS0 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 capricornuturn, 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.

2.6 Test Concentrations
Based on the results of a preliminary test conducted from 10 to 14 March 1994, nominal

test concentrations of 0.013, 0.025, 0.050, 0.10 and 0.20 mg/L were selected for the definitive

exposure.

Springborn Laboratories, Inc.
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2.7 Preparation of Test Solution

Prior to preparation of the stock solution, the test material was heated to a temperature
range of 50 to 60 °C and stirred with a glass rod to ensure homogeneity. Forty grams (40.000 g)
of test material was then removed using a glass pipet, and was diluted in 2000 mL of distilled,
deionized water to create a 20,000 mg/L primary stock solution. This primary stock solution was
stirred for 15 minutes to ensure that the test material completely dissolved, at which time the
solution was observed to be clear and colorless. The secondary stock 1000 mg/L, was then
prepared by diluting 50 mL of the 20,000 mg/L primary stock solution to a volume of 1000 mL
with AAP medium. Test solutions with nominal concentrations of 0.013, 0.025, 0.050, 0.10 and
0.20 mg/L were prepared by diluting the appropriate volume of the 1000 mg/L secondary stock
solution with AAP medium to a volume of 2000 or 3000 mL. Additional untreated AAP medium
was prepared and designated the control. All of the test solutions were observed to be clear and
colorless with no sign of undissoived test material present.

Replicate sterile 500-mL Erlenmeyer flasks, three per treatment leve! for the threg highest
concentrations, 0.050, 0.10 and 0.20 mg/L and four replicates for the two lowest treatments, 0.025
and 0.013 mg/L and the control were prepared. The additional replicate in the lowest treatments
and control was required for analytical sample volumes. Each vessel was conditioned by rinsing
with the appropriate test solution. Two hundred and fitty mL of the appropriate test solution was
then added to each replicate flask. Four control flasks which contained AAP medium were
maintained under the same conditions as the treatment level flasks but contained no
NEODOL® 45-13. All test vessels were fitted with stainless steel caps which permitted gas

exchange.

2.8 Test Initiation

Approximately thirty minutes after the test solutions were prepared and added to the test
flasks, 1.375 mL of an inoculum of Selenastrum capricornutum cells at an approximate density
of 182 x 10* cells/mL was aseptically introduced into each flask (including additional vessels
established for analytical samples). This inoculum provided the required cell density of

approximately 1.0 x 10* cells/mL.
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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) using a hemacytometer (Neubauer Improved) and an Olympus
compound microscope. One sample was taken from each flask for counting with the exception
of the additional replicate established for 0.013, 0.025 mg/L treatment levels and the control. 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 for each sample 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 Recovery. Attest termination, since no test concentration completely inhibited algal
growth, a 3.25 mL sample was removed from the composite of the three replicates of the highest
test concentration (0.20 mg/L) which most severely inhibited algal growth. This sample was then
diluted with fresh AAP medium to prepare a subculture with a nominal test concentration equa!
to the highest test concentration (0.013 mg/L) in which no growth inhibition was observed. 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 case no growth
would occur in the subculture). The subculture was incubated under test conditions for four days

(i.e., until growth was observed, as determined by cell counts taken every other day).

2.9.3 Test Conditions. The test was conducted in an environmental chamber designed
to maintain the following test conditions: a temperature of 24 + 2 °C, continuous lighting with a
light intensity within the range of 3800 to 5400 lux (350 to 500 footcandles) and a Shaking table
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 O hour
and each 24-hour interval of the exposure period. Light intensity was measured in footcandles
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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 upon computér-generated random
numbers. Following each observation interval, the test vessels were returned to the initial random
positions established at test initiation.

Water quality parameters (pH and conductivity) were measured prior to test initiation and
at the termination of the 96-hour exposure period. Measurements at 0 hour were conducted on
the test solution remaining in the 2000 or 3000-mL volumetric flasks after the individual test flasks
had been filled. At test termination, the three replicates (A, B and C) for each test concentration
and the control were then individually composited and a portion of each composite solution was
transferred to @ 100-mL beaker for conductivity and pH measurements. Test solution pH was
measured with a LaMotte Model HA pH meter, and conductivity was measured with a Yellow

Springs Instrument Mode! #33 salinity-conductivity-temperature meter.

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® 45-13
concentration. Sample containers were approximately 700 mL borosilicate glass bottles with
teflon® lined screw caps. Samples (approximately 700 mL) collected at 0 hour were removed
from the excess test solution remaining in the 2000 or 3000-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 (500 to 700 mL) collected at 96
hours were removed from the composited test solution (replicates A, B, C and D where
applicable) 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 1500 rpm
for 15 minutes to remove algal cells from the test solutions prior to analysis. Following
centrifuging, 500 to 700 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 Sciences, Duxbury, Massachusetts for analysis. Samples were
analyzed in accordance with methods described in Battelle Ocean Sciences Study #SD-930120
(Appendix IV). All of the glassware used in testing and sample collection was thoroughly washed
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with sequential rinses of+a 10% solution of nitric acid, acetone, dlstllled 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 EC90 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 ECS90 values and their 95% confidence fimits
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
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 concéntration, 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 (r?). This
regression equation was then applied to estimate the EC values and their 95% confidence limits,
using the method of inverse prediction (Sokal and Rohif, 1981).
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+ 3.0 RESULTS AND DISCUSSION

3.1 Preliminary Testing

A preliminary range-finding exposure was conducted at Springborn from 10 to 14 March
1994 at nominal concentrations of 0.010, 0.10, 1.0, 10, 100 and 1000 mg/L. Duplicate exposure
vessels were established for each concentration and control. Following 96 hours of exposure,
cell densities in the treatment levels (0.010 to 1000 mg/L) averaged 122, 4.0, 4.0, 0.38, 0.63 and
0 x 10* cells/mL, respectively. The control solution averaged 120 x 10* cells/mL. Based on these
results, nominal concentrations of 0.013, 0.025, 0.050, 0.10 and 0.20 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 80 to 110 umhos/cm throughout the exposure period. The pH of the
exposure solutions ranged from 7.3 to 7.5 at test initiation, increasing to 10.1 to 10.2 at test
termination. This pH change is common in static algal cultures due to photosynthesis by the
algae. Continuous temperature monitoring established that the temperature ranged from 24 to
25 °C throughout the study pericd. The shaking rate was maintained throughout the exposure
at a constant rate of 100 rpm. Light intensity of the test area ranged from 3800 to 5400 lux (350
to 500 footcandles).

3.2.2 Analytical Results - The resuits of the analysis of the primary stock solution and
the test solutions for NEODOL® 45-13 concentrations are summarized in Table 3. Results of the
analysis of the primary stock solution (20,000 mg/L) used to formulate the test solutions indicate
the concentration of NEODOL® 45-13 was measured at 19,000 mg/L. Measured concentrations
at 0-hour for the treatment levels were 0.0089, 0.023, 0.038, 0.085 and 0.20 mg/L. Concentrations
measured at the 96-hour interval were measured as 0.0056, 0.0064, 0.014, 0.016 and 0.045 mg/L.
Since these data establish that there was a considreable loss of NEODOL® 45-13 over the
96 hour exposure period, the results of this test are based on the measured concentrations of
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NEODOL® 45-13 established at test initiation (i.e., 0.0089, 0.023, 0.038, 0.085 and 0.20 mg/L).
Analytical results are presented in Battelle Ocean Sciences Study #SD-930120 (Appendix IV).

3.2.3 Biological Resuits - 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 (0.023, 0.038, 0.085 and 0.20 mg/L). Cells exposed to the remaining
treatment level (0.0088 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. Cell density in the 0.038, 0.085 and 0.20 mg/L
treatment levels averaged 77, 50 and 23 x 10* cells/mL, respectively, which was significantly
reduced compared to the cell density of the control (104 x 10* cells/mL). Cell density at the
0.0089 and 0.023 mg/L treatment levels was 107 and 102 x 10* cells/mL, respectively, which was
comparable to the control. Based on these results, the 96-hour No-Observed-Effect
| Concentration (NOEC) for cell density was determined to be 0.023 mg/L.

Since no test concentration completely inhibited algal growth, a subsample of (3.25 mL)
was removed frcm a composite of the highest test concentration (0.20 mg/L) which most severely
inhibited algal growth to determine algistatic/algicidal effects. This subsample was diluted to
50 mL with fresh AAP medium to yield a nominal concentration of 0.013 mg/L and resulted in an
estimated cell density of 1.5 x 10* cells/mL. After two days, 31 x 10* cells/mL were observed and
after four days, 123 x 10* cells/mL were observed. The growth of S. capricornutum after transfer
to fresh medium indicates that NEODOL® 45-13 had an algistatic, rather than an aigicidal, effect

at the 0.20 mg/L (nominal) test concentration.

Table 5 presents the EC10, EC50 and EC90 values and their corresponding 95%
confidence limits. The 96-hour EC50 value for NEODOL® 45-13, based on cell density, was
calculated to be 0.083 mg/L (95% confidence limits of 0.038 and 0.19 mg/L).
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) PROTOCOL DEVIATION
The study protocol states that at test termination, pH measurements will be measured in
each replicate test solution. At termination of this study, the replicates (A, B and C) of

each treatment level were inadvertently composited before pH measurements were taken.

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

SPRINGBORN |LABORATORIES, INC.

m ) "W . /- ]

i . e V. i 2
: AT I NATEY: LAYy f’/\f,é/
[‘James R. Hoberg //  Date

Study Director
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QUALITY ASSURANCE UNIT STATEMENT

The raw data and report for "NEODOL® 45-13 - 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 Mg_qggemeht
4/8/94 4/8/94 4/8/94 .
4/11/94 4/11/94 4/22/94
4/20/94 4/21/94 4/22/94
4/27/94 4/27/94 5/6/94

7/11/94, 7/12/94 7/12/94 7/15/94
8/23/94 8/23/94 8/23/94

SPRINGBORN LABORATORIES, INC.

‘Doreen S. Newhouse Date -
Supervisor,
Quality Assurance Unit

) = gl
P70 D Al Mizine 23 Auj G
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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 ug/L
ZnCl, 3.270 ug/L
CoCl, - 6H,0 1.43 ug/t
CuCl, - 2H,0 0.012 pug/L
Na,Mo0, - 2H,0 7.26 pug/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 HC!

a

Additional nutrient required, personal communication. Dr. 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, D.C.

Springborn Laboratories, Inc.




Report No. 84-4-5252 Page 22 of 67

Table 2. Conductivity, pH, temperature and light intensity measured
during the 96-hour exposure of Selenastrum capricornutum to
NEODOL® 45-13.

Nominal pH Conductivity
Concentration (pmhos/cm)
(mg/L) 0-Hour 96-Hour 0-Hour_ 96-Hour

Control 7.5 10.1 90 100
0.013 7.5 10.2 90 100
0.025 7.5 10.2 90 110
0.050 7.3 10.2 90 110
0.10 7.4 10.1 80 110
0.20 7.4 10.2 90 ¢ 110

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: 350-500 350-500 350-500 350-500 350-500

lux: 3800-5400 3800-5400 3800-5400 3800-5400 3800-5400

Springborn Laboratories, Inc.
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Table 3. Concentrations of NEODOL® 45-13 measured in the exposure
solutions during the 96-hour toxicity test with Selenastrum
capricornutum.

Nominal
Concentration Measured Concentration (mg/L)
(mg/L) O-Hour % nominal at 0-Hour 96-Hour
Control ND* NA® 0.0040
0.013 0.0089 68 0.0056
0.025 0.023 90 0.0064
0.050 0.038 76 0.014
0.10 0.085 85 0.016
0.20 0.20 a8 0.045
Stock Solution® 97 NA
(20,000) 19,000

ND = Not detectable.
Nominal concentration of stock solution is presented in parentheses.
¢ NA = Not applicable.
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Table 4. Cell density (x 10° cells/mL) of Selenastrum capricornutun after
24, 48, 72 and 96 hours of exposure to NEODOL® 45-13,

Initial Cell Density (x 10* cells/mL)
Measured
Concentration Observation interval (Hours) 96-Hour
(mg/L) 24 48 72 96 % Inhibition
Control A 4 16 48 102
B 2 16 47 107
C 3 15 48 103
Mean(SD)®  3(1) 15(<1) 48(1) 104(3) NA
0.0089 A 5 11 38 111
B 7 15 43 107
C 6 15 51 103
Mean(SD)®  6(1) 14(2) 44(7) 107(4) 2.7
0.023 A 3 12 30 87
B 4 17 22 103
C 3 14 24 115 .
Mean(SD)*  3(1) 14(3) 25(4)%° 102(14)%° 2.2
0.038 A 4 14 20 77
B 4 17 17 72
c 3 11 19 81
Mean(SD)®  4(1) 14(3) 19(1)% 77(5)> 26
0.085 A 3 8 11 47
B 4 10 14 51
C 4 9 17 52
Mean(SD)*  4(1) 9(1) 14(3)° 50(2)>°4 52
020 A 1 7 8 22
B 1 5 12 22
c 2 8 12 26
Mean(SD)*  1(1)° 7(2)® 11(2)°¢ 23(2)° 78

Mean and standard deviation (SD) are calculated from original raw data, not from the rounded
values (two significant figures) presented in this table.

Cell fragments were observed.

Bloated cells were observed.

Significantly different when compared to control data, according to William’s Test.
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Table 5. EC10, EC50 and EC90 values for NEODOL® 45-13 calculated
from results (cell density) of the 96-hour toxicity test with
Selenastrum capricornutum.

X= Initial measured concentration (mg/L).
Y = Percent Inhibition (in cell density, compared with control)

24-Hour Resuits EC10 ECS50 EC90
EC value (mg/L): 0.13 0.21 0.29
95% Confidence Limits: 0.033 - 0.25 0.11 - 0.35 0.18 - 0.46
Regression Equation: Probit (Y) = 1.5 + 17 X
: 0.74
N: 15
Concentration Range™ 0.0089 - 0.20 mg/L
48-Hour Results EC10 ECS50 EC90 -
EC value (mg/L): 0.029 0.14 0.68
95% Confidence Limits: 0.0064 - 0.096 0.042 - 0.63 0.19 - 6.1
Regression Equation: Y = 100 + 58 Log(X)
: 0.75
N: 12
Concentration Range®: 0.023 - 0.20 mg/L
72-Hour Results EC10 ECSs0 ECS90
EC value (mg/L): 0.0056 0.037 0.24
95% Confidence Limits: 0.0011 - 0.020 0.0099 - 0.13 0.069 - 1.1
Regression Equation: Y = 120 + 49 Log(X)
: 0.81
N: 15

Concentration Range®:

0.0089 - 0.20 mg/L

a

concentration range were included in the linear regression.

Exposure-response relationship was judged to be linear over this concentration range; values for this
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Table 5. Continued. EC10, EC50 and EC90 values for NEODOL® 35-13
calculated from resuits (cell density) of the 96-hour toxicity test
with Selenastrum capricornutum.

X= Initial measured concentration (mg/L).
Y = Percent Inhibition (in cell density, compared with control)
96-Hour Resuits EC10 ECS0 ECS0
EC value (mg/L): 0.020 0.083 0.35
95% Confidence Limits: 0.008s - 0.043 0.038 - 0.19 0.16 - 0.92
Regression Equation: Y = 120 + 64 Log(X)
2 0.92
N: 15
Concentration Range®: 0.0089 - 0.20 mg/L

®  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.




Report No. 94-4-5252

Page 27 of 67

+  SIGNATURES AND APPROVAL

SUBMITTED BY: Springborn Laboratories, Inc.
Environmental Sciences Division
790 Main Street
Wareham, Massachusetts 02571-1075

PREPARED BY:

523 .TY

,James R Hoberg y Date °~  Carlene Thomas
‘Study Director Principal Investigator

A3 7¢

Date

Susan P. Sepherd
Coordinator, Data Management
and Reporting Unit

APPROVED BY:

Date

N q i ///7
/ AL (C _\{44 4 /W'yj‘ﬂ_’ﬁ’e/ﬂg/ /ﬁz{jg v < Z{fﬂ/ Py 23 /vlu«:, g~

Donald C. Surprenant Date Doreen S. Newhouse
Program Manager Supervisor,
Environmental Toxicology Quality Assurance Unit

This final report has been signed in accordance with SU SOP No. 4.3.07(1).

Date ./

Springborn Laboratories, Inc.




Report No. 94-4-5252 Page 28 of 87

4.0 APPENDIX | - STUDY PROTOCOL

Springborn Laborataries, inc.




Report No. 94-4-5252 Page 29 of 67

Springborn Laboratories, Inc.
Environmental Scisnces Division
790 Man Street ® Warsham, Massachusetts 02571 e (508) 295-2550 e Telex 4436041 e Facsimiie (508) 295-3107

TEST PROTCCOL

PROTOCOL TITLE: Alcohot Ethoxylate Surfactants: Protocol for Conducting a 96-Hour
Toxicity Test with the Freshwater Green Alga, Selenastrum

capricormnutum, Following TSCA Guideline § 797.1050
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Alcohol Ethoxyiate Surfactants: Protocol for Conducting a 96-Hour Toxicity Test with
the Freshwater Green Alga, Selenastrum capricornutum, Following TSCA
Guideiine § 797.1050

1.0 INTRODUCTION

The purpose of this tast is to determine the effacts of an alcohol ethoxylate surfactant on the
growth of Selenastrum capricomutum under static conditions. The resuits of this study will be
reperted as the 96-hour EC10, £CS50 and EC30 values: i.e., the concentrations of test substance that
reduce cuiture density by 10, 50 and 0%, respectively, as comparad with the control. The test
procedures perfarmed during the biological portions of the study will meet or exceed the standard
orocedures descnbed in the U.S. SPA 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
will meet the primary technical objectives cf The Shell Research Limited/Sittingbourne Research
Cantre guidelines (SBT SOP No. 169, Edition Na. 8).

2.0 MATERIALS AND METHODS
2.1 TEST ORGANISM.

2.1.1. Justification for Test System. Character:sics wnich make this test organism suitatle
for acute toxicity testing are their 2ase of culturning and handling, their sensitivity to a
variety of chemical supstances, and the extensive data base for thus common
freshwater aigai species.

2.1.2 Species. Sefenastrum capricornutum will be the alga used in this test. The particuiar
strain and suppiier of the test species will be identified in the final report.

2.1.3. Source. Cuiture conditions will 5a similar to the testing conditions (i.e., 24 = 2 °C.
continuous lighting at 3200 - 5400 lux (300 - 500 footcancles) and agitation rate at 1C0
= 10 rpms). Cultures will be maintained in an envircnmental chamber and transfers will
e made reguiarly into fresn mecium te provide 'wo- to saven-cay-old cuitures for test
inoculations. Cuitures used to inocuiate the test solutions will be in loganthmic pnase
growth. Cultures will be maintained under the anove conditions for at least the period
ot time from the last transfer.

1.4, Reference Test. n an effort 10 monitor the general heaith of the test organism cuiture,
raterence :ast will be conductea with 3. capricornutum using copper nitrate as the
toxicant. Resuits of this test will ce svaluated based on measured test concentrations.
A referencs ‘est will be conducted within 30 dayvs of the definitive test (i.2., aither 30
days orior ta or 30 days foilowing the definitive 2xpcsure).

Springoorn Latoratories Protocol #: 072993/TSCA/SHELL/SEL Page 2 of 1G
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2.2 PHYSICAL SYSTEM.

2.2.1.

22.2

2.2.3.

2.2.4,

Test Containers. Test vessels will be 250-mL Erlenmeyer flasks containing 100 mL
of test solution and will be covered with stainiess steel caps which permit gas
axchanga. Flasks and caps will be autoclaved before usae.

Glagsware Preparation. All glassware used in testing will be thoroughly washed with
detergent and rinsed with tap water, This will be followed by sequential nnsing with
a 10% solution of nitric acid, acetons, distilled deionized water, isopropanot and finaily
distilled deionized water. The cleaned glassware wiil be stored in closed cabinets.

Dilution Water. Stock solutions used in the preparation of algal growth medium will
pe prepared by adding appropriate amounts of nutrients to sterile, deionized water.
The stocks solutions will be stored in amber glass borttles in the dark at approximately
49C to minimize photcchemical changes, and will be renewed every six months. The
test medium, Algal Assay Procedura (AAP) medium (Table |), will be grepared by
adding appropriate volumes of stock solutions to sterile, deionized water. The medium
will be allowed to equilibrate to test temperature before use. Zach batch of medium
wiil be adjusted to pH 7.5 = Q.1 with dilute hydrochloric acid or sodium hydroxide
tefore usa. Periodic analvsis of representative samptes of dilution water scurce will
be conducted to ensure the absence of potential toxicants, including pesticides. PC8s
and selected toxic metals, at concentrations which may be harmiul to the test
organism. In addition, a sampie of AAP medium will te analyzed monthily for tctal
organic carbon (TCC) content.

Replication and Control of Bias. Three replicate flasks wiil be established for eacn
treatment and control. Test flasks will be randomiy positioned based on camputer-
generated random numoaers, on an orbital snaker tanle in an environmentally-contrafied
cnamber. Exposure flasks will be labeiled by replicate and concentration or control.

2.3 CHEMICAL SYSTEM.

2.3.1.

2.3.2,

Test Substance. Upon arrival at Soringtorn Laooratories, Inc., tha external packaging
of the test substance will e inspected for damage. The packaging wiil be removed
and the primary storage container ‘mil aiso be inspected for leakage or damage. The
sampie identity will be reccrded and the material wiil te sterea in ‘he ZJark at
approximately 20° C until used. uniess soecified differently by the test Sponsaor.

Toxicant Concentration Selection. A 96-nour preliminary test wiil generally be
conducted using five widely spaced iest concentrations teginning with 1CCC mg/L =r
the water saturation cencentration. If less than 30% reguction in cell censity occurs
at 10C0O mg/L or the water saturation cancentration, a singte cencentratcn definitive
test will Se conductea at that maximum test concantration. If greater than or 2qual 10
30% reduction in ceill density is observed at 1000 mg/L or the water saturation

Sonrgoorn Laboratories Rrotocol #: 072993/TSCAISHELLISEL Page 3 of 10
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2.3.3.

2.3.4.

2.3.5.

2.3.6.

concentration. then five or more definitive test concentrations wiil be used. The
defintive test concentrations will be sefectea in consuitation with the Soonsor. A
control, untreated aigal growth medium, will be included in the test. Exceot for the
control, the nominal concentration of test substance in each treatment wiil be
approximately 50% of the next higher one. Definitive test concentrations will be
selected to praduce a sufficient response to determine an EC30. Additionally, a No-
Obsarved-Effect Concentration (NOEC) wiil be defined.

Stock Solution Preparation. A primary stock sofution at a final concentration of 1 -
2% active surfactant will be formulated on the day of test initiation in distilled deionized
water. The surfactant will be heated to 50 - 60°C in a glass container until completely
meited. The material will be stirrad to ensure hamogeneity and a glass pipet will be
usea ta transfer the liquifiea matenal for weighing. The test substance wiil be weighed
on an analytical balance for which a calibration log will be maintained. The stock
solution will be mixed for several minutes. A Chemicat Usage Log will also be
maintained in which the amount, the date, the intenced use and the user's initiais wiil
be recorded each time the test substance is used. Secondary stocks, if necessary,
may be prepared in distilled water or AAP medium (if volume dispilacement of dilution
water during test solution preparation will be greater than 1%).

Test Solution Preparation. Test vessels will be conditioned by rinsing with the
anpropriata test solution. Appropriate volumes of the test sofutions will then be placed

into the flasks.

Sampling. Samples (approximately 300-mL) will be collected from each test solution
at test intiation and termination for analyses of test substance concertration.
Adcitionally, the primary stock soiution wiil be analyzed. Samples removed at test
inttiation will be collected from the freshly prepared exposure solutions before the
algae is added. Tast termination samples will be a compasite of the three replicate
solutions of each treatment level ana control. The analytical samples coilectes at test
termination will be centrifuged prior o preservation {0 remove aigal cells. The
supernatant of each centrifuged sample will be ransferred to a barosilicate glass
container and covered with a Teflen®-ined cap. All samples will be preserved with 1%
formalin (i.e., 3 mL formalin/300 mL sample in a 7CO mL bottle) and shipped within 24
hours to Battelle Ocean Sciences, Duxbury, Massachusetts for analysis. All glassware
used during the sampling process will be preparad as descnbed in Section 2.2.2.

Analytical Chemistry. Analyses of analyticai samcies will De conguciaa by Batteile
Ceean Science, Duxpury, Massachusetts. using a Shell Development Ccmpany
analytical method entitled “Analysis af Alcohol Ethoxylate Surfactants Jsing Solid
Phase Extraction (SPE) and HPLC/ELSD (Evagorative Light Scattering Detection) in
Cilute Aquecus Soiutions®.

Soringoorn Laporatories Protocol #: 072993/TSCAISHELLISEL Page 4 of 10
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2.4 EXPERIMENTAL CONDITIONS

2.4.1.

24.2.

2.4.3.

2.4.4,

2.4.5.

2.4.6.

2.4.7.

2.4.8.

Inoculation. Algae will be transferred aseptically from the stock cultures to eacn test
vassel within 30 minutes of test solution preparation (o provide an initial culture density
of approximatsly 1.0 x 10* cells/mL..

Monitoring. Culture density in each test vessel will be monitored at 24, 48, 72 and 96
hours after the start of the test. Algai density will be determined by cell counts using
a Neubauer Improved hemacytometer and a compound microscope. One sampile will
be taken from each test vessal, and ane count will be made on each sampte. Qne or
more hemacytometer fletas, each 0.1 X 0.1 ¢m in surface area and 0.01 cm deep,
containing 0.0001 mL of cuiture, will be counted for each sample until at least 400 cells
or four fields are counted.

At the time of each cuiture density determination, visual abservations will be made of
any unusual appearances of the aigal cells including cell size, shape, color,
occurrencs of flocculation, adherence to glass wails, and/or aggregation.

Measurememt_of Water Quality Variables. Concuctivity and pH in each test

concentration will be measured at ihe start and finish of the test. At test initiation,
water quality variables will be measured in the test solution remaining in the
creparation vessals subseguent to filing the individual test flasks. At test termination,
pH is measured in each replicate test and controt sotution. Conductvity wili be
measured at test termination in a composite soiuticn of the three repiicate solutions
for each test ccncentration and control.

Photoperiod. The tests will be continuously illuminated at a light intensity of 3200 -
5400 lux 300 - 500 foctcandles) using Dura-Test, Inc., Vita Lite? fluorescent bulbs.
Lignt intersity of the test area will be measured daily.

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
soiution temperature will be continuousty monitored with a minimum/maximum
thermometer in an additional vessel containing water placed adjacent o the test
vesseis.

Agitation. The agitation rate of :he orcital shaker will De mcnitcrec Zaily ana
maintained at 100 = 10 roms.

Test Duration. The test will be initiated when all test and control solutions have been
incculated with aigae. The test will be terminated fcilowing the $6-hour ocservation
interval.

Accegtance Criterion. The contro! cuitures must te in log phase growth throughout
the 96-hour axposure period or the test will b8 considered unacceptable.

Springoorn Laporatories Protocol #: 072993/TSCA/SHELL/SEL Page 5 of 10
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2.4.9. Evaiuation of Algicidal/Algistatic SHects. At test terminaticn ihe following procecure
is usea ta acifferentiate between algistatic and algicidal eifects. A sampie of known
volume of the culturs is taken from the composite of the three replicate solutions of
each test cancentration which coempletely inhibited algal growth. If algai growth is not
compietely inhibited at any test concentration, the highest test ccncentration that
inhibited growth is used. Sufficient fresn algal growth medium is added tc dilute the
test cnhemical 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 axamined
microscopicaily every other day to determine whether growth has resumed. As soon
as growth is observed (i.e., 10X) the subcuiture test is discontnued.

3.0 DATA EVALUATION

Cell densities will be caiculated 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 wiil be
compared with cell densitias in the control, using a t-Test. Cali density in the treatment grouo wiil
also be expressed in terms of percent requction or stimulation frem the control.

Data from a five cancentration test will be subjected to Williams' Test (Williams 1971, 1972)
to determine the No-Observed-Eftect Caoncentration (NOEC). The NCEC is defined as the nighest
'est concentration which causes nc significant reduction in csil density when compared to ‘he
controt data. Williams' Test wiil be preceded by Shapiro-Wilk's and Bartlett's Tasts which test for
narmality and homageneity of the data set. If necessary, replicata vaiues will be transtormed using
square reot, arcsine square root or log conversicn procadures. If either Shapiro-Wilk's or Sartiett's
Tests continue 1o fail after these conversions, Junn's Test, a non-parametric aracedure, il be used
to astablish the NCEC, All comparisons will be made at $5% level of certainty (P < 0.C5).

For each observation interval, EC10, ECS0 and £C30 values (the concentrations of test
substancs whicn reduced culture density by 10, 30 and 90%, respectively) and 95% confidence
limits will be determined by linear regression of rasconse (percent reduction of cuiture gensity, as
compared with control) vs. mean measured exposure concentration. Four linear ragression curves
will be computed based on (a) untranstormed data. (b) untranstormed respansa vs. logarithm-
‘ransformea concentration, (¢} prooit-transiormed resoonse vs. unransiormed concantration. ana
(d) probit-transfarmed responsa vs. logarithm-iranstormed cancentration. The regression line which
provides the best fit of the untransformed or ranstormed data will be selected based on the nignest
caefficient of cetermination, i.e., r'. This regression aquation will then be applied to calculate the
£C10. £C30 and EC20 values and their 95% confidence limits, using the method of inverse
prediction (Sokai and Rohif, 1981). A computer program deveioped and validatea at SL! will be
used to assist in these computations. The concentration-resoonss data generated during this test
will be provided to the Study Sponsar in Lotus? format.

Springoorn Laooratories Protocol #: 072993/TSCA/SHELL/SEL Page 6 of 10
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4.0 RECORDS TO 8E MAINTAINED

Records to be maintained will include, but wiil not be limited to, correspondence and other

documents reiating to the interpretation and evaluaticn of data as wetl as ail raw data and
documentation generated as a resuit of the sway.

5.0 REPORTING

The raw data generated at Springbormn Laboratories, Inc., and draft and final repert wiil be

reviewed by the SLI Quality Assurance Unit and Study Oirector. All measuremants (e.g., water
quality) will be repcrted to various levels of significance depending on the accuracy of the
measuring devices employed during any one pracess. A single copy of the draft report will initiaily
be submitted to the study Sponsor for review. Upon acceptance by the Sponsar, three (3) copies
of the final report will be submitted. All reports inctude, but will not be limited to, the following
information:

-

Soringborn Laboratories, Inc., report and project numbers,

Laboratory and sita. the dates of testing and personnel inveoived in the study, e.g., Quality
Assurance Unit, Pragram Caoorcinator (if applicable), Stuay Director.

All information pertaining to the test substance which appears on the sample bottle, 2.g.. its
source, percent active ingredient, physical properties, Sponsor's test substance 1.0., and
sample numoer.

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

Results (i.s., 96-nour LC30 value and 95% confidences limits) of applicabte cooper nitrate
referencs test.

A copy of the periodic analysis cf the dilution water sourca for concentrations of toxic metals
and pesticides.

Aange-finding study resuits.

Test container voluma. test soiution volume, and inoculum culture density.

Description ot exposura solution preparation schems.

Cescription of test conditions.

Critenia for cetermination of toxic sffects and general observations on nonguantifiapie stfects.

A table of culture density measurements ‘or 2ach 24-hour interval.

Soningoorn Laooeratories Protocol #: 072993/TSCA/SHELLISEL Page 7 of 10
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” Data on test tamperaturas, specific conductivity, H. lilumination and agitation.

. The £C10, =250 and EC30 values ana $5% coniidence limits for 24, 48, 72 and 96 hours ot
exposure, when possible, and caiculation methogs used. All calculations 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 Stuay Oirector.

. Good Laboratory Practice (GLP) compliance statement (for the biological portion of the stuay)
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 ‘o the approved protocs! will be documented in writing and signed by both

the Study Director and the Sponsor's contact or representative. All deviations will ce
documented oy the Study Director. Protocol amendments and deviations will include the
reasons for the change and the impact ot the change on results of the study, if any. -
Amencmaents shoulid be autharized by the Sponsor's contact or the Study Monitor in advance

of initiation of definitive test. If necessary, amendments initially may be in the form of veroal
authorization, foilowed by Springborn's written documentation of the amendment. !n 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 procacdures, documentation. records, and
reports related to the biological portion of this study will comply with the U. S. Savironmental
Protection Agency’'s Good Labaratory Practices as promulgated under the Taxic Substance Control
Act (FEDESAL REGISTER, Part IV, 17 August, 1989}

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

DATA ARCHIVAL: All raw data and the final regort will be arcnived at Sheli Development Company
uniess aifferent arrangements are made.

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

Springborn Laboratories, Inc.




Report No. 94-4-5252 Page 37 of 67

8.0 REFERENCEZS

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

Sokal, R.A., and F.J. Rohif. 1981. Biometry, 2nd Ed. W.H. Freeman and Co.. New York. 859 pp.

U.S. Environmental Protaction Agency. 1985. Toxic Substances Controf Act Tast Guidelines. Federal
Register 50(188):39252-395186, Septembaer 27, 1985. Amended May 20, 1987, Juiy 1, 1991 and
July 1, 1992,

U.S. Environmental Protection Agency 1989. Toxic Substances Control: Gaod Laboratory Practice
Standards; Final Rule. (40 CFR, Part 792). Federat Reqister, Part Ill, 48(230):53922-53944,
August 17, 1989.

Williams, D.A. 1971. A test for differences tetween treatment means when survival dose levels arg
compared with a zero dose cantrol. 3iometrics 27: 103-117.

Willliams, D.A. 1972. A comparison of severat dose levels with a zerc control. Siometrics 28: 519-531

Soringborn Laocratories Protocol #: 072993/ TSCA/SHELLISEL Page 9 of 10

Springborn Laboratories, Inc.




Report No. 94-4-5252

Page 38 of 67

TABLE |

COMPOSITION OF ALGAL ASSAY
PROCEDURE (AAP) MEDIUM

Final
Compound Cancentration
NaNQ, 25.3 mg/L
MgCl, . 8H,0 12.16 mg/l
CaCl, 2H,0 4.41 mag/L
Mgso, . 7H,C 14.7 mg/L

KHPQ, (K,HPO,.3H,0)
NaHCO,

H,B0,

MnCl, . 4H,Q0
ZnCl,

CoCl. . 8H,0
CuCl, » 2H,0
Na,MoQ, . 2H,0
FeCly . 6H,0
Na,Si0, . 9H,0*
Na, EDTA . 2H,0

Na,SeQ,”

1.044 mg/L (1.368 mg/L)
18.0 mg/l
188.32 ug/l
415.4 ug/l
3.270 ug/L
1.43 g/l
0.012 ug/t
7268 ag/l.
158.8 ug/L
20 mg/i
300 ug/t

1.88 ug/L

! Na,Si0, is included in mecium for the diatom Nawrcula pellicuiosa onty.
® Additional nutrient requirec, personal communication, Or. R.8.L. Guillard, June 1991.

SCURCE: Miller W.E., J.C. Greene and T. Shiroyama. 1978. The Selenastrum capriccrnutum
Prinz ailgal assay bottle test. EPA 800/9-78-018. U.S. Environmental Protecticn
Agency, Wasnington. OC.
Soringoorn Laboratories Protocol #: 072993/TSCAISHELLSEL Page 10 of 10
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Springborn Laboratories, Inc.
Environmaental Sciences Division
790 Main Street » Warenam, Massachuserts 02571-1075 e (508) 295-2550 » Talex 4436041 « Facsimile (508) 295-8107

PROTOCOL AMENDMENT

AMENDMENT #: 1
DATE: 17 March 1994
PROTOCOL TTTLE: Alcohat Ethoxylate Surfactants: Protocol for Conducting a 96-Hour

Toxicity Test with the Freshwater Green Alga, Se/enastrum capricomu-
tum, Following TSCA Guideline 797-1050

SPECIES: Selenastrum cagricornuturn
STUDY SPONSOR: Shell Davelopment Company
TEST MATERIAL: nNeodoi 45-13

SU STUDY NO: 777.0294.6111.430
AMENDMENT(S):

1. The protocol requires that the following information be provided by protocol amend
ment. -

Nominai Definitive Test Concantrations: 0.013, 0.025, 0.050, 0.10 and 0.20 mg/L
Solvent Used: Algal Assay Procedure (AAP) medium

CAS# or Lot#: Not Applicable

Proposed Schedule: (Start) 28 March 1994 {Completion) 1 April 1994
Proposed Draft Report Date: 15 May 1994

2 The protocol states that 250 mL Erlenmeyer flasks containing 100 mL of test solution
will be usad as the exposure system during tha definitive test. Due to the analytical
sampie requires for this.study, the test vessai size wiil be increased to 500 mL
Eranmavyar flasxg which will comtain 280 mL of soiution.

Approval Signatures: C}&W’IJ -/r‘:; / g 34159
‘;James A. Hovoerg v Data
SU Study Director
\%)/M L ik i +/4/4-
Diana C. L Wong ¢/ Date

Sponsor Contact
Protocol #Q72993/TSCA/SHELL/SEL Page 1 of 1
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Springborn Laboratories, Inc.
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Enwver

790 Main Street » Warenam, Massachusetts 02571-1075 ¢ (508) 295-2550 » Teiax 4436041 » Facsimile (508) 295-3107

PROTOCOL AMENDME!

AMENDMENT #: 2

DATE:

8 April 1994

PROTOCOL TITLE: Alcohal Ethoxylate Surfactants: Protocol for Conducting a 96-Hour

Toxicity Test with the Freshwater Green Alga, Selenastrum capricornu-
tum, Following TSCA Guideline 797-1050

SPECIES: Selenastrum capricornutum

STUDY SPONSOR: Sheil Development Company

TEST MATERIAL: Neodol 45-13

SU STUDY NO: 777.0284.6111.430

AMENDMENT(S):

1.

The probosec: test start, completion and draft report dates provided in Protacol
Amendment #1 have baen ravised to the following: L.

Proposed Start Date: 4 April 1994 Propased Completion Date: 8 April 1394
Proposed Oraft Aeport Date: 27 May 1984

2 Protocol Amendment #1 states the tast vessel size was increasad to 500 mL Erlen-
meyer flasks containing 250 mL of solution. !n addition to the increased soiution
voluma, an addition replicate, vessal D, will be initiated for the two lowest test concen-
trations, 0.013 and 0.025 mg/L, and the control to provide a sufficient analytical
sampie volume at test termination. The additional vesseis will te maintained under the
same conditions as the exposure vessais, but cell density and water quaiity parame-
ters will not be monitered in the additional replicate. The sampie containers for the
control, 0.013 and 0.025 mg/L wiil be 1-L glass bottles and contain 2 sampie voiume
ot approximatety 950 mi.

/ /
(o)
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Shell Dévelopment Company @

A Dinsion ot Shet Oit Company

Westhaotlow Researcn Center
P O. Sox 1380
Houston. TX 77251-1380

February 24, 1994

Pameta M. Lincoin
Springborn Laboratories, Inc.
790 Main Street

Wareham, MA 02571

Dear Ms. Lincoln:

The missing information, pertaining to test substance NEODOL 45-13, that you requested of
me in your letter dated February 21, is as follows:

Lot Number: TANK TM 996
% Active Ingredient: 100%

Net Amount Shipped: | 1/4 qt.
Molecuiar Weight: Avg. 777
Expiration Date: February 1995

Analyucal characterization acquired in support of test substance NEODOL 45-{3 was
pertormed at Westhollow Research Center (WRC). Methods and procedures used follow ail
applicable government regulations regarding Good Laboratory Practices as stated in 40 CFR
792. All records and raw data generated by these analyses will be retained 1n the WRC
Analytical Special Collection of Files.

Analytical methods used to characterize the test substance were Hydroxyl Number (mg
KOH/gm), % Water (%wt), Cloud Point. Ethylens Oxide Distribution, Poiyethylene Glycol

(*wt) and Carbon Number Distribution.

If you have any further questions, please feel free to contact me at (713) $44-8410

Sincerely,

Harrnet Smith

Springborn Laboratories, Inc.
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) Well' Water Sample*
Date Collected: 5/18/94 Date Reported: 6/10/94
Pesticide Screen 111 Result As Received Limit of Quantitation
Alpha 8HC < 0.01 ugh 0.01
Beta BHC < 0.01 pgft 0.01
Gamma BHC - Lindane < 0.01 ugt 0.01
Detta BHC < 0.01 ugt 0.01
Heptachior < 0.01 ug! 0.01
Aldrin < 0.01 ug 0.01
Heptachlor Epoxide < 0.01 ugh 0.01
DOE < 0.01 ugh 0.01
boo < 0.01 ug 0.01
oot < 0.01 pgt 0.01
HCB < 0.01 pg 0.0t
Mirex < 0.01 g 0.0t
Methoxychior < 0.05 ngl 0.05
Dieldrin < 0.01 pg 0.01
Endrin < 0.01 ugt 0.01
Telodrin < 0.01 pg/l 0.01 -
Chiordane < 0.3 pgft 0.3
Toxaphene < 4. ugh 4,
PCBs < 1. g 1.
Ronnet < 0.01 g 0.01
Ethion < 0.02 gl 0.02
Trithion < 0.05 gt 0.05
Diazinon < 0.1 90 0.1
Methyl Parathion < 0.02 ugl 0.02
Ethyl Parathion < 0.02 ng 0.02
Malathion < 0.05 ng/l 0.08
Endosulfan | < 0.01 ug/ 0.01
Endosuifan i < 0.01 g/ 0.0t
Endosutfan Sulfate < 0.03 ug/l 0.03
! Well water supplemented 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 mgh 0.10
Selenium < 0.20 mght 0.20
Boron < 0.040 mgtt 0.040
Thallium < 0.50 mg/t 0.50
Aluminum < 0.20 mg/ 0.20
Antimony < 0.20 mg/ 0.20
Barium < 0.10 mg 0.10
Beryllium < 0.010 mg/ 0.010
Cadmium < 0.010 mg 0.010
Calcium 9.63 mg/l 0.20
Chromium < 0.030 mg/ 0.030
Cobalt < 0.050 mg 0.050
Copper < 0.025 mg/ 0.025
Iron < 0.10 mg 0.10
Lead < 0.10 mg 0.10
Magnesium 2.75 m 0.10
Manganese < 0.010 mg 0.010
Moalybdenum < 0.050 mgh 0.050
Nickel < 0.050 mgn 0.050
Potassium 1.03 mg/ 0.50
Silver < 0.020 mgh 0.020
Sodium 17.3 mg/l 0.40
Titanium < 0.015 mgh 0.015
Vanadium < 0.015 mght 0.015
. Zne <0.025 mg1 0.025
Total Organic Carbon*** < 1. mglL 1.
Total Suspended Solids < 5. mglL 5.

! Well water supplemented by Town of Warsham water

* Analyzed by Lancaster Laboratories, Inc.

*** Represents "non-purgeable TOC"

Springborn Laboratories, Inc.
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Gregory SV Date
Analytical Chemistry Task Leader
Battelle Ocean Sciences
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i
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Measurement of Neodol® 45-13 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.

] A 5
Lamren o é/;/ﬂ/ t6-49Y )
Rosanna L. Buhl Date

Quality Assurance Coordinator
Battelle Ocean Sciences
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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 45-13%).
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® 45-13

Test Substance CAS#: 68951-67-7

Test Substance Lot#: Tank TM996 (01/23/92)

1209 (WRC Tox Sample Number)

Test Substance Purity: 100%
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Test Substance Composition: A mixture of C,,-C,, alcohol ethoxylates with an
average of 13 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.

Test Substance Analysis: The percent purity data is based on process
knowledge, and research and development prior to
manufacture of the Test Substance used.

Test Substance Solubility: Completely soluble in water. May form gel.

Test Substance Stability: Stable. A stability and holding time of two years from
receipt at Battelle was assigned to the Test Substance.

Test Substance Storage Requirements: Cool, dry.

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 tiquid 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
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 scartering detector
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(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.

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
(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. Milli-Q water fortified to 1% formaldehyde was used to complete the volume of
matrix spike diluent needed. 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
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calibration check standard was analyzed at least every 12 samples to verify the validity of the
calibration.

1

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
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 22, 44, 83, 122, 164, and 204 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, controls, and 13, 25 and 50 parts per billion (ppb)
nominal concentration samples was 0.40 mL. For the BS, MS, and MSD samples and samples with
nominal concentrations of 100 and 200 ppb the PIV was 1.00 mL. 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,)
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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%
%RPD = [%REC,s — %RECysp] X (2/(%REC,s + %RECusp)) X 100%

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

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 considered
detected.

The water sample equivalent LOD was calculated by comparing the peak height equivalent to a
signal:noise ratio of 3:1 in the sample to the peak height of the analyte in the low-level calibration
standard, 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 concentrations.
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LOD (ppb) = H,, x (Cs/Hy) 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,; = 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 was performed in one analytical batch.
Table 1 also presents the data for the Primary Stock Solution analysis. .

The measured analyte concentrations in the test samples that had been fortified with the Test
Substance ranged from 6 ppb (for sample ND69 and ND 70; samples with 2 nominal concentrations
of 13 and 25 ppb, respectively) to 195 ppb (for sampie ND66, a sample with a nominal concentration
of 200 ppb). The measured concentrations were between 16 percent (sample ND72) and 97 percent
(sample ND66) of the nominal concentration. On an average, the concentrations in the t=96 hour
samples are lower that the t=0 samples, suggesting that there may be a some loss of the analyte with
time.

Some interference with the Neodol® 45-13 signal/peaks was evident in the HPLC/ELSD
chromatogram of samples ND68, ND69, ND70, and ND71 — the extract of these samples were also
visibly green. Additionally, a small amount of the analyte was detected in one of the two
toxicological control samples; 4 ppb was measured in sample ND68, the t=96 hr control. This
measured concentration in ND68 may be a result of the coeluting matrix components that were
evident in this sample (and in samples ND69, ND70, and ND71) and may not necessarily be test
substance in the sample. The matrix components likely contributed approximately 5 to 10 ppb to the
concentration data reported for the t=96 hour samples.
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Table 1. Neodol® 45-13 Concentrations in Samples Received from the
Toxicological Testing Laboratory

Battelle “Test Sample Nominal  Measured
Sample ID Time/Type Conc. Conc.
(ppb) (ppb)
Batch #1 '
ND61 t=0 0 ND
ND62 t=0 13 8.9
ND63 t=0 25 226
NDé64 t=0 50 37.8
ND65 t=0 100 85.4
ND66 t=0 200 195
ND68 t=96 0 4.0
ND69 t=96 13 5.6
ND70 t=96 25 6.4
ND71 t=96 50 13.8
ND72 t=96 100 157 -
ND73 t=96 200 452
Primary Stock Solution (ppm) (ppm)
NH13 t=0, stock 20,000 19,490

ND: Not detected; <LOD.
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The concentrations measured for the Primary Stock Solution was slightly lower than the expected
concentrations, with measured concentration ot 19,490 ppm for the sample which had a
nominal/expected concentrations of 20,000 ppm. The measured Primary Stock Solution concentration
was 3 percent lower than the expected concentration.

3.2 Analytical Results — Quality Control Samples
All quality control objectives were met tor this work. The six-point multi-level instrument calibration
used had a correlation coefficient of 0.999213 for the quadratic equation, and the continuing
calibration check analyses ranged from 5.4 to 11.6 relative percent difference between the determined
and actual standard concentration.
The limit of detection (LOD) and limit ot 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) 2.5 ppb

Limit of Quantitation (LOQ) 12 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 were determined to be above the LOD. Four samples (ND62, ND68, ND69, and ND70) had a
detectable (i.e., above the LOD) amount of target analyte/signal which was determined to be below
the LOQ — 9, 4, 6, and 6 ppb, respectively, detected versus an LOQ of 12 ppb.
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Table 2. Laboratory Quality Control Sample Analysis Results

‘Battelle QC Sample “Recovery
Sample ID Type (%)
Batch #1
NH30PB Procedural Blank ND
NH31BS Blank Spike 90.8
NH32MS Matrix Spike 89.3
NH33MSD Matrix Spike Duplicate 855
MS/MSD %RPD: 43

ND: Not detected; <LOD.
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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 the procedural blank sample. The analyte recovery in the blank
spike (BS) sample was 91%. The analyte recovery in the two matrix spike (MS/MSD) samples were
89% and 86%, and these data suggest that there were no significant matrix effects on the analytical
procedure. Acceptable precision was observed, with a relative percent differences, in the measured
analyte recoveries for the MS/MSD duplicate analyses, of 4%.

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

. Verified 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-930120 Battelle Project Number: N8328-0002
This is a Deviation to Analytical Method: Yes __X No
Entered by: Gregory S. Durell Date: May 26, 1994

Subject: Miscellaneous Deviations to Analytical Method

. The temperature recorded for Refrigerator #2, where standards and samples were stored,
ranged from | to 10°C in March and April. 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 nebulizer gas flow (nitrogen) for the HPLC detector (ELSD) was maintained at
9 L/min and not 11 L/min as specified in the Analytical Procedure Document. This
analytical modification was requested by the Sponsor, based on method verification work
performed at the Sponsor’s laboratory, in order to achieve the necessary sensitivity.
This method modification was requested by the Sponsor by telephone on 04/06/94 and
confirmed by telephone on 04/08/94, as indicated in the Analytical Task Leader’s
telephone log.

Approved: \-{)//‘ ,Vﬁ '/\' ‘./f '),)U{’( /( Date; el /L'f":'i/(/ t/
) /

f
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BATTELLE OCEAN SCIENCES ' .
Miscellaneous Documentation Form Page_ 1 of |

Project Title: Gap-Filling Project

Study Number: SD-930120 Battelle Project Number: N8328-0002

This is a Deviation to Analytical Method: Yes _ X No

Entered by: Gregory S. Durell Date: May 26, 1994
Richard P. Restucci June 3, 1994

Subject: Miscellaneous Deviations

The monthly calibration with a 70 g weight, as specified in SOP 3-073, was not
performed on the Mettler AC100 balance that was used to prepare standards for this
study. However, the balance was always calibrated on the day it was used with a weight
of suitable for representing the weight actually being measured for this study.

According to the Project-specific Analytical Information memo, seven calibration levels
with an approximate concentration range of 20 - 380 ug/mL were to be analyzed prior to

sample analysis. However, the actual concentration range analyzed with the Selenastrum
study was 20 - 204 ug/mL.

The Project-specific Analytical Information memo for the Selenastrum study specifies that
750 mL of sample be extracted for the procedural blank, control, and test levels 1-3. For
two samples, ND64 and ND71, the actual volume extracted was 700 mL and 600 mL
respectively, because the volume of water sample received from the toxicology laboratory
was less than anticipated.

Approved:_ ‘/K\-)O\\)\‘\ | : Date: (‘2\\ YA ! 4

o

Page 21 of 21




