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Protocol for Conducting a Life-Cycle Toxicity Test Exposing Midges (Chironomus
dilutus) to a Test Substance Applied to Sediment Under Static-Renewal Conditions
Following EPA Test Methods

1.0 OBJECTIVE

The purpose of this test will be to determine the impact of a test substance to the life-cycle of
the sediment-dwelling midge (Chironomus dilutus), under static-renewal conditions. The
exposure duration is approximately 65 days or less. The study will assess the impact of the test
substance on the survival, growth, emergence and reproduction of midges. The methods
described in this protocol are desighed to meet the testing requirements in the EPA document
entitled "Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated
Contaminants with Freshwater Invertebrates, 2" Edition", test method 100.5 (U.S. EPA 2000)
and reflects the latest revisions based on discussions with regulatory scientists.

2.0 MATERIALS AND METHODS

2.1 Chemical System

2.1.1 Test Substance

Upon arrival at Smithers Viscient, all test substances and reference substances will be
received by the Test Material Center. Records will be maintained in accordance with
GLP requirements, and a Chain-of-Custody established. The condition of the external
packaging of the test substance will be recorded and any damage noted. The packaging
will be removed, the primary storage container inspected for leakage or damage, and the
condition recorded. Any damage will be reported to the Sponsor and/or manufacturer.

Each sample will be given a unique sample ID number and stored under the conditions
specified by the Sponsor or manufacturer. The following information should be provided
by the Study Sponsor, if applicable: test substance lot or batch number, test substance
purity, water solubility (pH and temperature of solubility determination), vapor pressure,
storage stability, methods of analysis of the test substance in water, MSDS, and safe
handling procedures, and a verified expiration or reanalysis date.

2.1.2 Test Substance Concentration Selection

Test substance concentrations will be based on the results of a preliminary range-finding
test in consultation with the study sponsor. The objective of the preliminary exposure is
to assess approximate level of toxicity and may be conducted prior to finalizing the
protocol under non-GLP conditions. For the definitive test, the range of concentrations
will be selected to determine a No-Observed-Effect Concentration (NOEC) and a
Lowest-Observed-Effect Concentration (LOEC) based on the lethal and sublethal
endpoints. If possible, based on the concentrations selected, an EC50 for sublethal
endpoints and LC50 for lethal endpoints will also be calculated. A minimum of five test
concentrations and a negative control will be used in the definitive test. A negative
control consists of overlying water and sediment without the test substance or solvent.
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The exact equilibration period used in testing will be dependent upon the results of a trial
equilibration study conducted in conjunction with the testing program. The results of this
equilibration study will be presented in the final report of this study. However, this
equilibration trial is considered a separate pilot study and not conducted under this
protocol or GLP conditions.

2.2 Test System

2.2.1 Species

The dipteran midge, Chironomus dilutus, will be used to conduct the toxicity test. First
instar larvae (< 24 hours to 4 days old with all organisms being within a 1 day range in
age at initiation of the test.) will be used to initiate the exposure.

2.2.2 Justification of Species

Midges (Chironomus dilutus) will be used for several reasons. The larvae are sediment
dwellers, widely distributed throughout North America, and are considered a reasonable
representative of aquatic benthic invertebrates (Adams et al., 1985). The organism is
easily cultured and has a relatively short life cycle (approximately 30 days at 25 °C),
making it suitable for toxicity tests.

2.2.3 Origin

The midge larvae used to initiate the exposure will be obtained from in-house cultures at
Smithers Viscient. In-house cultures are maintained on a daily basis and monitored for
specific indicators of population health such as time to emergence and oviposition, as
well as indicators of poor health such as larval mortality or delayed development. Prior to
test initiation, newly laid egg masses will be isolated from the midge cultures and will be
held in laboratory well water at the approximate test temperature (approximately 23 +
2 °C). Egg masses will be checked daily for hatch and development. Hatch of the eggs
should be complete approximately 72 hours after egg masses have been produced.
Larvae which are released from egg masses which exhibit poor hatching (less than
approximately 80% based on visual assessment) will not be used. First instar larvae to
be used in the exposure will be pooled post hatch and prior to initiation. A description of
the holding conditions and health assessments of the isolated egg masses and larvae
prior to test initiation will be documented in the raw data.

2.2.4 Feeding

During the test, midges will be fed a finely ground flaked fish food suspension (4.0
mg/mL) on a daily basis. During the test, each replicate test vessel will be fed 1.5 mL of
the 4.0 mg/mL flaked fish food suspension. A sample of the food source will be
biannually analyzed using U.S. EPA standard methods (U.S. EPA, 1997) by GeolLabs,
Inc., Braintree, Massachusetts, in accordance with Smithers Viscient's standard
operating procedures, for the presence of pesticides, PCBs and selected toxic metals.
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2.2.5 Handling

Wide-bore pipets will be used to transfer the midges, taking care to minimize possible
stress due to handling. Midges that are damaged or dropped during transfer will not be
used.

2.3 Physical System

2.3.1 Sediment

Artificial (formulated) sediment will be used in the exposure. The artificial sediment will
be prepared based on the OECD 218 guideline (OECD, 2004) and will be prepared as
follows:

a. 5 % (dry weight) sphagnum moss peat: no visible plant remains, air dried and
finely ground. Peat will be soaked in laboratory well water for at least 5 days.
Calcium carbonate (CaCO;) will be added to adjust the pH of the peat mixture to
5.510 6.0.

b. 20 % (dry weight) kaolin clay (with kaolinite content, if possible, of >30%).

c. 75 % (dry weight) industrial sand (with >50% of the particles between 50 and
200 microns).

d. Laboratory well water will be added during mixing to obtain a homogeneous
sediment batch.

e. Organic carbon content of the final mixture will be approximately 2% + 0.5% and
is to be adjusted by the use of appropriate amounts of peat and sand, according
to a and c. Slight excursions from 2% x 0.5% organic carbon content of the
formulated sediment are common based on variability in the peat component.
The batch of sediment used in the exposure will be evaluated as acceptable for
use by the study director prior to testing.

The dry constituents are blended together in the correct proportions and mixed
thoroughly in a large scale laboratory mixer (e.g. Hobart mixer). The artificial sediment
will be characterized for total organic carbon (TOC) content, percent sand, silt, clay
(particle size distribution) and percent water holding capacity by Agvise Laboratories,
Northwood, North Dakota. A pH measurement of the sediment may also be made by
either Agvise Laboratories, Northwood, North Dakota or at Smithers Viscient.

Periodic analysis of representative samples of the artificial sediment will be conducted
using U.S. EPA standard methods (U.S. EPA, 1997) by GeolLabs, Inc., Braintree,
Massachusetts, in accordance with Smithers Viscient standard operating procedures, to
ensure the absence of potential toxicants, including pesticides, PCBs and selected toxic
metals, at concentrations which may be harmful to the test organisms.

2.3.2 Test Vessels

The test vessels used in the static-renewal test will be 300-mL vessels. Each test vessel
will have notches or slots cut on the top edge of the vessel and will be covered with
40-mesh nylon screen to allow for drainage during the renewal of overlying water
drainage. Each vessel will contain 100 mL (an approximate 4-cm layer) of sediment and
175 mL of overlying water. The overlying/sediment volume will thus be maintained at
approximately 275 mL. The mean wet weight of sediment added to all test vessels will
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be determined by randomly selecting three replicate test vessels from each treatment
level and control and weighing the mass of sediment added to each vessel on test day —
1. The test vessels will be labeled to identify the treatment/control, study number, and
the replicate designation. On approximately test day 18, emergence traps will be placed
over the test vessels to trap emergent flies for the remainder of the test. Emergence
traps may be placed on the vessels earlier in the test if observations of emergence are
evident. The emergence traps consist of a 3.5-cm tall Plexiglas tube (inside diameter of
6-cm) covered on the top with wide mesh Nitex screen.

2.3.3 Replication and Control of Bias

Twenty replicates will be included with each test concentration and the solvent control (if
a solvent control is included in the study design). Twenty-three replicates will be included
in the negative control. Twelve replicates (A through L) will be used to evaluate the
biological response of the test organisms. Four of the replicates will be used for
organism survival and growth measurements and the remaining eight replicates will be
used for monitoring midge emergence. Four additional replicate vessels (M through P)
will be established on test day 10 for production of auxiliary males during the emergence
phase of the test but will not be included in any of the other biological observations.
Replicate vessels Q through T of each concentration and the controls will be maintained
for the purpose of analytical measurements. The last three negative control replicates (U
through W) will be maintained for the purpose of measuring representative pore water
quality characteristics (pore water ammonia and pH). Each replicate vessel for
monitoring the biological response (replicates A through L) will contain twelve
individuals, a total of 144 midges per concentration or control. The additional analytical
and pore water quality replicates will be maintained under the same conditions as the
biological replicates. These additional replicates will contain test organisms with the
exception of the replicates being sacrificed at test initiation for analytical/water quality
measurements. All the additional analytical/water quality replicates will not be included in
the biological observations for the study.

Midges (first instar) will be added impartially to the test vessels. The test will be initiated
when all applicable vessels contain twelve first instar midge larvae.

In addition, the position of the water distribution systems and the replicate test vessels
under each water distribution system will be assigned in the water bath randomly.

2.3.4 Overlying Water

The overlying water source consists of unadulterated water from a 100-meter bedrock
well supplemented on demand with untreated Town of Wareham well water, and will be
characterized as soft water with an approximate total hardness of <180 mg/L as CaCOsa..
Total hardness, total alkalinity, pH and conductivity of the overlying water source will be
monitored weekly at a central location in the laboratory to assure that these parameters
are within the normal acceptable ranges. These measured ranges during the conduct of
the exposure will be transcribed and included in the raw data and report. Total hardness
and alkalinity will be determined according to Standard Methods for the Examination of
Water and Wastewater (APHA, 2005). Twice per year, analysis of representative
samples of the overlying water source will be conducted using U.S. EPA standard
methods (U.S. EPA, 1997) by GeolLabs, Inc., Braintree, Massachusetts, in accordance
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with Smithers Viscient’'s standard operating procedures, to ensure the absence of
potential toxicants, including pesticides, PCBs and selected toxic metals, at
concentrations that may be harmful to the test organisms. Results of the most recent
analysis will be includes as an appendix in the study report.

2.3.5 Renewal of Overlying Water

During the long-term study, the overlying water will be renewed by adding two volume
additions (i.e., 350 mL) per day using an intermittent delivery system in combination with
a calibrated water-distribution system (Zumwalt et al., 1994). The intermittent delivery
system will be calibrated to provide 1 liter of water per cycle to the water-distribution
system, which subsequently provides 50 mL of water (no test material present) per cycle
to each replicate test vessel. The water delivery system cycles 7 times per day and
provides 2 volume additions every 24 hours. Delivery of two volume replacements per
day is generally sufficient to provide consistent and acceptable water quality
characteristics throughout the duration of the study (typically 60 to 65 days). However,
in the event that dissolved oxygen levels drop to unacceptable levels, the cycle rate may
be increased to increase dissolved oxygen levels.

The calibration of the renewal system will be checked prior to test initiation and at test
termination. If there is any indication during the test that the renewal system calibration
has changed (e.g., delivery system malfunction or unexplained differences in dissolved
oxygen concentration or temperature in the test vessels), calibration of the necessary
renewal system components will be checked. During the test, the renewal system will be
visually inspected at least twice daily. A complete check of the water delivery system
will be made once daily.

2.4 Test Conditions

2.4.1 Temperature

Water temperature of the overlying water will be maintained at 23 £ 1 °C by conducting
the test in a temperature-controlled room or water bath maintained at the appropriate
test temperature. Temperature will be monitored continuously in an auxiliary vessel
housed in the same water bath as the test vessels using a thermometer. Readings of
minimum and maximum temperatures will be recorded daily.

2.4.2 Lighting

The test will be conducted in a light controlled laboratory. The test will be illuminated to a
light intensity of 100 to 1000 lux using fluorescent bulbs. The light intensity will be
measured once during the test. A 16-hour light, 8-hour dark photoperiod will be
maintained with an automatic timer.

2.4.3 Dissolved Oxygen

The total dissolved oxygen should be > 2.5 mg/L for the duration of the test. If dissolved
oxygen levels fall below 2.5 mg/L, the cycle rate of the water-renewal system may be
increased (e.g., 2 to 4 volume replacements per day) to increase the dissolved oxygen
levels. Aeration, with oil free air, will be initiated as a final option to maintain the
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dissolved oxygen concentration above 2.5 mg/L. If aeration is required, it will be applied
to all replicates within all the treatment level/control group(s).

2.4.4 Test Vessel Preparation and Test Initiation

The day before test initiation (day -1) the treated sediments and control sediment(s) will
be added to the replicate test vessels and the overlying water will be added. The water
will be added gently to prevent re-suspension of the sediment layer in the water column.
This allows the sediment and water to equilibrate prior to addition of the test organisms.
On test day 9 of the exposure, four additional replicate test vessels (replicates M through
P) will also be established and placed under the renewal system. These four additional
vessels will be established for each treatment level and control for auxiliary male
production.

The test will be initiated (Day 0) when all applicable vessels contain twelve first instar
midge larvae (144 per test concentration and control). On test day 10 of the exposure,
the four replicate vessels established for auxiliary male production will be initiated when
all vessels contain twelve first instar midge larvae. Data from the replicates used to
produce auxiliary males will not be collected or included in the assessment of endpoints
listed in Section 3.1.

2.5 Sampling And Observations

2.5.1 Measurement of Test Substance Concentration

After application and mixing of the test substance with the sediment and prior to division
into the individual replicate exposure vessels (i.e., during the equilibration period), a
sample of treatment and control bulk sediment will be taken from each treatment level
and control for determination of test substance concentrations. Three sediment quality
control samples will also be analyzed with the bulk sediment samples. These quality
control samples will be prepared at the time of sampling and will be handled and
analyzed along with the bulk sediment samples. In addition, the stock solutions used to
dose the sediment will be sampled and analyzed at the approximate time of dosing.

At test initiation (test day 0), approximately test day 20 and test termination, one sample
from the overlying water, pore water and sediment of each treatment and control will be
removed and analyzed for test substance concentration. The ability to accurately
measure aqueous concentrations during the study will be based on the limit of detection
of the methodology employed, concentrations of test substance in the aqueous samples,
volume of aqueous samples produced from the test vessels and multiple other factors. A
single day, at or near completion of midge emergence will be selected for analytical
measurements of all treatment levels and controls for this study. Six quality control (QC)
samples (three aqueous and three sediment samples) will be prepared at each sampling
interval and stored and analyzed with the set of study samples. The sediment QC
samples will be prepared in the test sediment at test substance concentrations similar to
the treatment level range. The aqueous QC samples will be prepared in laboratory well
water at relevant concentrations that can be utilized to demonstrate the accuracy of the
analytical method. Results of these analyses indicate the accuracy of the analytical
method used for measuring test substance concentration at each sampling period. If
applicable, the analytical methods utilized in the testing will be validated by Smithers
Viscient at the expected nominal concentration range prior to test initiation.
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2.5.2 Sampling Procedures

The entire volume of overlying water will be removed and the appropriate volume
collected for analysis from each test vessel by carefully decanting or pipetting. Pore
water samples will be collected by removing the entire sediment sample (approximately
100 mL of sediment) from the test vessel and centrifuging for 15 to 30 minutes at a rate
of approximately 10,000 g. Following centrifuging, the pore water will be decanted or
removed by pipette for analysis. Following removal of the pore water from the sediment
sample, an appropriate sized sediment sample will be removed from the centrifuge tube
with a metal spatula and mixed thoroughly prior to determination of sediment
concentrations.

2.5.3 Water Quality Measurements

At test initiation, test day 10 (initiation of the male auxiliary replicates), approximately test
day 20 and test termination, temperature, dissolved oxygen (DO) concentration and pH
will be measured in the overlying water and recorded for each test vessel (replicates A
through L on days 0, 10 and approximately day 20 and the eight remaining replicates at
test termination). On the remaining test days, temperature and dissolved oxygen will be
measured and recorded daily in one alternating replicate of each control/treatment level.
Measurement of temperature, dissolved oxygen and pH in the overlying water column
will be made with probes and readings will be recorded in the water column
approximately 1 to 2 cm above the sediment surface in each vessel. Total hardness,
alkalinity, conductivity and total ammonia concentration will be determined in the
overlying water at test initiation, test day 10 (initiation of the male auxiliary replicates),
approximately test day 20 and test termination in a sample from each treatment level
and control. Samples of the overlying water collected for total hardness, alkalinity,
conductivity and total ammonia concentration will consist of a composite sample of water
from multiple replicates and will be collected by pipette from approximately 1 to 2 cm
above the sediment surface in each vessel.

2.5.4 Pore Water Quality Measurements

Representative pore water quality measurements (ammonia and pH) will be made
throughout the exposure by sampling control replicates U through W. These
measurements will be made on test days 0, approximately day 20, and at test
termination. Pore water will be collected as described in section 2.5.2.

In using formulated sediment, pore water quality variables are relatively consistent
across treatments, and those variables that could affect organism performance are
mitigated. The aforementioned measurements will be considered representative of all
treatment groups, as well as the controls, and will be used to establish that the sediment
was suitable for testing during the exposure.

2.5.5 Biological Observations — Midge Observations

Observations of dead organisms (larvae or pupae) on the sediment surface, organism
behavior (e.g., sublethal effects) and characteristics of sediment/overlying water will also
be observed and recorded daily.
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2.5.6 Biological Observations — Midge Survival and Growth

Prior to determination of organism survival and growth, four of the twelve replicate test
vessels will be randomly selected. Midge survival and growth will be determined in these
four designated test vessels of each treatment level and control on approximately test
day 20 by sieving the sediment through a <425 uym mesh net or sieve to remove all
surviving midges. Any immobile organisms isolated from the sediment surface or sieved
sediment should be considered dead. Any pupae or adult midges encountered on or
prior to survival and growth determination will be incorporated into the assessment of
survival. The growth of surviving midge larvae only, as ash-free dry weight (AFDW), in
each of these four replicates will also be recorded on approximately test day 20. All
surviving midge larvae from each replicate vessel will be pooled per replicate and then
placed in an ashed weighing tin. The weighing tins and pooled larvae will then be dried
at 70 to 90 °C for approximately 24 + 2 hours. The weighing tins containing the pooled
dried larvae will then be cooled to room temperature and weighed on a calibrated
analytical balance to the nearest 0.01 mg. After dry weights are obtained, the pooled
dried larvae will be ashed in an oven at 550 + 50 °C for approximately 2 hours. The
ashed tins will then be cooled to room temperature and weighed on a calibrated
analytical balance to the nearest 0.01 mg.

2.5.7 Biological Observations — Midge Percent Emergence and Emergence Rate

Starting on approximately test day 17, the number of male and female midges emerged
from each replicate test vessel will be observed and recorded daily. The timing of these
observations on emergence is dependent on the timing of initial emergence. Complete
emergence occurs when a midge has shed the pupal exuvia completely and escapes
the surface tension of the water. If a midge has shed the pupal exuvia but the midge has
not escaped the surface tension, it will die within 24 hours. Therefore, midges that have
shed the exuviae but not escaped the surface tension will be observed in the vessel for
an additional 24 hours; if the midge has not escaped the surface tension after 24 hours,
it will be recorded as a dead midge. The calculated response measure will be the
proportion of the initial larvae that achieve complete emergence.

The mean male and female emergence rate per vessel is calculated according to the
following calculation:

m

Mean emergence rate = Z (F, o X))+ N,

i=1
where:

m = maximum number of inspection intervals

i = index of inspection interval

F, = number of midges emerged in the inspection
interval i
N, = total number of midges emerged until the end of

the study (=X F)
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2.5.10 Biological Observations — Eqg Counts and Hatch Determination

The number of eggs produced in each primary egg mass laid by females in each
treatment level and control will be will be counted the day the egg mass is laid. The ring
method will be used to determine the number of eggs in each egg mass. Five rings of
eggs in each egg mass will be selected at about equal distances along the length of the
egg mass. The number of eggs will then counted in these five rings. The mean number
of eggs per ring will then be multiplied times the number of rings in the egg mass to
estimate the total number of eggs. Egg masses will then be incubated in approximately
20 mL of laboratory well water in 30-mL plastic cups at the approximate test temperature
(23 £ 1 °C). Typical hatch occurs within 2 to 6 days after the egg mass is laid. The
number of unhatched eggs will be counted following 6 days of incubation post
oviposition. Unhatched eggs either remain in the gelatinous mass or are distributed on
the bottom of the incubation cup. Hatching success will be determined by subtracting the
number of unhatched eggs from the original estimate of egg numbers from that egg
mass.

2.5.11 Biological Observations — Termination of the Test

All treatment levels plus controls will be terminated on a single day between test day 60
and 65. This is a sufficient amount of time to collect data on midge emergence,
development and reproduction for which to assess toxicity. At time of termination, water
quality measurements will be performed on each treatment level plus controls.

2.5.12 Acceptability Criteria

The following criteria will be used to assess the acceptability of the exposure:
- The exposure was started with first instar midge larvae.
- All organisms in the exposure were from the same source.

- All test vessels were identical and contained the same amount of sediment and
overlying water.

- A negative control group and a solvent control was included in the exposure.

- The test organism survival at the time of larval survival determination was 270%
in both negative control group and solvent control group.

- The mean larval weight at the time of larval growth determination was 20.48
mg/surviving organism as AFDW in both negative control group and solvent
control group.

- The mean percent emergence was 250% in both negative control and solvent
control groups.

- The mean number of eggs/egg mass was 2800 or the mean percent hatch was
280% in both negative control and solvent control groups.
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3.0 ENDPOINT CALCULATIONS AND STATISTICAL ANALYSIS

3.1 Endpoints

The endpoints used for determination of significant effects by statistical evaluation are outlined

in the table below:

Lethal Sublethal
Survival Growth Emergence Reproduction
Larval Ash-Free Dry
Larvae/ Rupae/AduIts Weight Total Percent Primary Egg Masses
(approximately day .
20) (apprOX|2rrE)e)\ter day Emergence per Mated Female

Male and Female
Emergence Rate

Eggs per Primary Egg
Mass

Male and Female
Midge Days To Death
After Complete
Emergence

Eggs per Mated
Female

Egg Hatchability

Time to Oviposition

All concentration-effect relationships will be based on measured concentrations of test
substance in the sediment. In addition, concentration-effect relationships may also be based on
measured concentrations of test substance in the pore water if requested by the sponsor and
regulatory scientists. All statistical analyses will be performed using the Comprehensive
Environmental Toxicity Information System™ (CETIS, Ives, 2013).

3.2 Statistical Methods (Determination of LOEC/NOEC)

If a solvent is used as a carrier for the test substance, a t-Test (p < 0.05) will be used to
compare the results (survival, growth and reproduction) of the solvent control to the negative
control data. All the remaining statistical analyses will be performed comparing the treatment
data to the negative control data per current EPA guidance.

The data will be tested for normality and homogeneity of variance using the appropriate
qualifying test. If the data passes these two tests, then a parametric method will be used to
evaluate the results of test. If the data fails the test for normality or homogeneity of variance,
then a non-parametric method will be used to evaluate the results of the test. The Lowest-
Observed-Effect-Concentration (LOEC) is defined as the lowest test concentration that shows a
statistically significant effect (p £ 0.05) and the No-Observed-Effect-Concentration (NOEC) is
the highest test concentration that shows no statistically significant difference from the control.
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3.3 Transformations

Transformation of data will be performed with data representing endpoint estimates obtained as
a proportion (e.g., survival or percent emergence). Prior to analyzing data of this type, the
observed proportion in each vessel will be transformed by using an angular transformation
(arcsine square-root).

3.4 LC50 Calculation

The LC50 is the estimated concentration of the test substance that causes mortality of 50% of
the test organisms when compared to the control data. If applicable, a computer program will be
used to estimate the LC50 value using an appropriate method.

3.5 EC50 Calculation

The EC50 is the estimated concentration of the test substance that produces a 50% reduction in
growth or reproduction of the test organisms when compared to the control data. If applicable, a
computer program will be used to estimate the EC50 values using an appropriate method.

4.0 RECORDS TO BE MAINTAINED

Records to be maintained will include, but will not be limited to, correspondence and other
documents relating to the interpretation and evaluation of data as well as all raw data and
documentation generated as a result of the study.

5.0 REPORTING

The raw data generated at Smithers Viscient will be peer-reviewed and the final report will be
reviewed by the Study Director. All values will be reported to various levels of significance
depending on the accuracy of the measuring devices employed during any one process. The
Quality Assurance Unit will inspect the final report to confirm that the methods, procedures, and
observations are accurately and completely described, that the reported results accurately and
completely reflect the raw data generated at Smithers Viscient and to confirm adherence with
the study protocol. A single copy of the draft report will be submitted to the Sponsor for review.
The report will be finalized according to standard operating procedures. The final report will
meet the formatting requirements of EPA's PR Notice 2011-3. All reports will include, but will not
be limited to, the following information:

e The report and project numbers from Smithers Viscient and Sponsor study number (if
any).

e Laboratory and site, dates of testing and personnel involved in the study, i.e., Program
Coordinator (if applicable), Study Director and Principal Investigator.

o |dentification of the test substance which may include chemical name, additional

designations (e.g., trade name), chemical designation (CAS number), empirical formula,
molecular structure, manufacturer, lot or batch number, water solubility, vapor pressure,
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degree of purity of test substance (percent test chemical) (Sponsor supplied, if
available).

Characterization and origin of the overlying water source.
Characterization, percent organic carbon, and preparation of the sediment.
Scientific name of the test organisms, source, age and culturing information.

Test container volume, sediment and water volume, number of replicates used per
concentration, and number of midges used per treatment.

Description of exposure system and application of test substance to sediment.
Test temperatures, dissolved oxygen concentration, and pH; and photoperiod and light
intensity used, as well as conductivity, total ammonia, total alkalinity and total hardness

measured.

Definition of criteria used to determine the sublethal effects, and general observations on
non-quantifiable effects.

Summary of lethal and sublethal test endpoints, in tabular form. These endpoints include
survival and growth on approximately test day 20, emergence data (total percent
emergence, emergence rate for males and females, days to death after complete
emergence by gender) and reproduction (number of eggs per primary egg mass,
number of primary egg masses per mated female, number of eggs per female, egg
hatchability and time to oviposition).

Description or reference (or inclusion as an appendix) to chemical and statistical
procedures applied.

Analytical results of test concentration measurements and QC samples.

If applicable, means and standard deviations of measured concentrations of the test
compound, as well as nominal test concentrations.

The EC50/LC50 with 95 percent confidence limits, for test endpoints of midges, if
possible.

The Lowest-Observed-Effect Concentration (LOEC) tested based on statistical analyses.
The No-Observed-Effect Concentration (NOEC) tested based on statistical analyses.
Good Laboratory Practice (GLP) compliance statement signed by the Study Director.

Date(s) of Quality Assurance reviews, and dates reported to the Study Director and
management, signed by the Quality Assurance Unit.

Location of protocol, raw data and final report.
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6.0 PROTOCOL CHANGES

All amendments to the approved protocol must be documented in writing and signed by both the
Study Director and the Sponsor's contact or representative. Protocol amendments and
deviations must include the reasons for the change and the predicted impact of the change on
the results of the study, if any.

7.0 GOOD LABORATORY PRACTICES

All test procedures, documentation, records and reports will comply with the Organization of
Economic Co-operation and Development's (OECD) Good Laboratory Practices as set forth
under the OECD Guidelines for the Testing of Chemicals and the U.S. Environmental Protection
Agency's Good Laboratory Practices as set forth under the Federal Insecticide, Fungicide and
Rodenticide Act (40 CFR, Part 160).
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Protocol for Conducting a 42-Day Toxicity Test Exposing Freshwater Amphipods (Hyalella
azteca) to a Test Substance Applied to Sediment Under Static-Renewal Conditions
Following EPA Test Methods

1.0 OBJECTIVE

The purpose of this test will be to determine the impact of a test substance to the freshwater,
sediment-dwelling amphipod (Hyalella azteca), under static-renewal conditions for 42 days. The
study will assess the impact of the test substance on the survival, growth and reproduction of the
amphipods. The methods described in this protocol are designed to meet the testing
requirements in the EPA document entitled "Methods for Measuring the Toxicity and
Bioaccumulation of Sediment-associated Contaminants with Freshwater Invertebrates, 2™
Edition", test method 100.4 (U.S. EPA 2000) and reflects the latest revisions based on
discussions with regulatory scientists.

2.0 MATERIALS AND METHODS

2.1 Chemical System

2.1.1 Test Substance

Upon arrival at Smithers Viscient, all test substances and reference substances will be
received by the Test Material Center. Records will be maintained in accordance with GLP
requirements, and a Chain-of-Custody established. The condition of the external
packaging of the test substance will be recorded and any damage noted. The packaging
will be removed, the primary storage container inspected for leakage or damage, and the
condition recorded. Any damage will be reported to the Sponsor and/or manufacturer.

Each sample will be given a unique sample ID number and stored under the conditions
specified by the Sponsor or manufacturer. The following information should be provided
by the Study Sponsor, if applicable: test substance lot or batch number, test substance
purity, water solubility (pH and temperature of solubility determination), vapor pressure,
storage stability, methods of analysis of the test substance in water, MSDS, and safe
handling procedures, and a verified expiration or reanalysis date.

2.1.2 Test Substance Concentration Selection

Test substance concentrations will be based on the results of a 42-day preliminary
range-finding test in consultation with the study sponsor. The objective of the preliminary
exposure is to assess approximate level of toxicity and may be conducted prior to
finalizing the protocol under non-GLP conditions. For the definitive test, the range of
concentrations will be selected to determine a No-Observed-Effect Concentration (NOEC)
and a Lowest-Observed-Effect Concentration (LOEC) based on the survival, growth and
reproduction of the amphipods. If possible, based on the concentrations selected, an
LC50 for survival and EC50 for growth/reproduction will also be calculated. A minimum of
five test concentrations and a negative control will be used. A negative control consists of
overlying water and sediment without the test substance or solvent. The ratio for two
adjacent test concentrations will be between 1.5 and 3.2.
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equilibration study will be presented in the final report of this study. However, this
equilibration trial is considered a separate pilot study and not conducted under this
protocol or GLP conditions.

2.2 Test System

2.2.1 Species

The freshwater invertebrate, Hyalella azteca, is the species used in this test. Test
organisms will be 7 to 8 days old at initiation of the test and will be obtained from in house
cultures or a reputable outside supplier. If amphipods are obtained from in house cultures
test organisms will be obtained by removing adult amphipods from main culture tanks and
placing them in 9.5-liter aquaria with approximately 8 L of water, 8 to 9 days prior to test
initiation. On the following day, young produced by these isolated adults will then be
removed from the isolation tanks and pipetted into 1-L beakers containing 0.80 liters of
water until test initiation. If test organisms are obtained from an outside supplier, they will
be received and maintained at Smithers Viscient in 1-L beakers containing 0.80 liters of
water for a minimum of 48 hours prior to testing. Amphipods will not be used if > 10%
mortality is observed during the 48 hours prior to test initiation and all amphipods used in
the exposure will be obtained from a consistent source.

2.2.2 Justification of Test System

The characteristics which make this test organism suitable for this toxicity test are their
relative ease of handling, their sensitivity to a variety of chemical substances, and the
extensive data base for this common freshwater invertebrate species.

2.2.3 Origin

Hyalella azteca will be obtained from cultures at Smithers Viscient or from an outside
supplier. At Smithers Viscient, the main culture of amphipods will be held in 38-L glass
aquaria (containing approximately 31 L of culture water) under flow-through conditions.
Water used to culture the amphipods is similar to the overlying water used during the
42-day test. Culture water will be maintained at approximately 23 £ 2 °C.

2.2.4 Feeding

While being maintained in the culture prior to the test, adult and juvenile amphipods will be
fed once daily. Isolated offspring will be fed a combination of Yeast, Cerophyl® (or
equivalent) and flaked fish food suspension (YCT). In addition, a small amount of
unicellular green algae Ankistrodesmus falcatus and flaked food suspension may be
added to vessels holding isolated offspring at the start of the isolation period as a
supplemental food source. During testing, 1.5 mL of YCT suspension will be added daily to
each test vessel, as well as an additional 0.5 mg of ground flake fish food in an aqueous
suspension. If food collects on the sediment surface during testing, feeding may be
suspended for one or more days. Overfeeding may cause a drop in dissolved oxygen. If
applicable, feeding will be suspended in all treatment groups and the controls. Feeding will
be suspended until there is no observations of food collecting on the sediment surface or if
dissolved oxygen concentrations increase (>2.5 mg/L).
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A sample of the food source will be periodically analyzed using U.S. EPA standard
methods (U.S., EPA, 1997) by GeolLabs, Inc., Braintree, Massachusetts, in accordance
with Smithers Viscient's standard operating procedures, for the presence of pesticides,
PCBs and selected toxic metals.

2.2.5 Handling

Wide-bore pipets will be used to transfer the amphipods, taking care to minimize possible stress
due to handling. Amphipods that are damaged or dropped during transfer will not be used.

2.3 Physical System

2.3.1 Sediment

Artificial (formulated) sediment will be used in the exposure. The artificial sediment will be
prepared based on the OECD 218 guideline (OECD, 2004) and will be prepared as
follows:

a. 5% (dry weight) sphagnum moss peat: no visible plant remains, air dried and finely
ground. Peat will be soaked in laboratory well water for at least 5 days. Calcium
carbonate (CaCO;) will be added to adjust the pH of the peat mixture to 5.5 to 6.0.

b. 20 % (dry weight) kaolin clay (with kaolinite content, if possible, of >30%).

c. 75 % (dry weight) industrial sand (with >50% of the particles between 50 and
200 microns).

d. Laboratory well water will be added during mixing to obtain a homogeneous
sediment batch.

a. Organic carbon content of the final mixture will be approximately 2% £ 0.5% and
is to be adjusted by the use of appropriate amounts of peat and sand, according to
a and c. Slight excursions from 2% =£ 0.5% organic carbon content of the
formulated sediment are common based on variability in the peat component. The
batch of sediment used in the exposure will be evaluated as acceptable for use by
the study director prior to testing.

The dry constituents are blended together in the correct proportions and mixed thoroughly
in a large scale laboratory mixer (e.g. Hobart mixer). The artificial sediment will be
characterized for total organic carbon (TOC) content, percent sand, silt, clay (particle size
distribution) and percent water holding capacity by Agvise Laboratories, Northwood, North
Dakota. A pH measurement of the sediment may also be made by either Agvise
Laboratories, Northwood, North Dakota or at Smithers Viscient.

Periodic analysis of representative samples of the artificial sediment will be conducted
using U.S. EPA standard methods by Geolabs, Inc., Braintree, Massachusetts, in
accordance with Smithers Viscient standard operating procedures, to ensure the absence
of potential toxicants, including pesticides, PCBs and selected toxic metals, at
concentrations which may be harmful to the test organisms.

2.3.2 Test Vessels

The test vessels used in the static-renewal test will be 300-mL beakers. Each test vessel
will have notches or slots cut on the top edge of the vessel and will be covered with
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40-mesh nylon screen to allow for drainage during the renewal of overlying water. Each
vessel will contain 100 mL (an approximate 4-cm layer) of sediment and 175 mL of
overlying water. The overlying/sediment volume will thus be maintained at approximately
275 mL. The mean wet weight of sediment added to all test vessels will be determined by
randomly selecting three replicate test vessels from each treatment level and control and
weighing the mass of sediment added to each vessel on test day —1. The test vessels will
be labeled to identify the treatment/control, study number, and the replicate designation.

2.3.3 Replication and Control of Bias

Fifteen replicates will be included with each test concentration and solvent control.
Eighteen replicates will be included in the negative control. Twelve replicates (A through L)
will be used to evaluate the biological response of the test organisms. Replicate vessels M
through O of each concentration and the controls will be maintained for the purpose of
analytical measurements. The last three negative control replicates (P through R) will be
maintained for the purpose of measuring representative pore water quality characteristics
(pore water ammonia and pH). Each replicate vessel for monitoring the biological
response will contain ten individuals, a total of 120 amphipods per concentration or
control. The additional replicates will be maintained under the same conditions as he
biological replicates. These additional replicates will contain test organisms with the
exception of the replicates being sacrificed at test initiation for analytical measurements.
All the additional replicates will not be included in the biological observations for the study.
Amphipods will be added impartially to an intermediate test beaker by adding no more
than two amphipods to each vessel until all beakers contain two amphipods. This
procedure will be repeated until each beaker contains ten amphipods. The test will be
initiated when each intermediate beaker of amphipods is added to each respective test
vessel. In addition, the position of the water distribution systems and the replicate test
vessels under each water distribution system will be assigned in the water bath randomly.

2.3.4 Overlying Water

The overlying water consists of unadulterated water from a 100-meter bedrock well
supplemented on demand with untreated Town of Wareham well water, and will be
characterized as soft water with an approximate total hardness of <180 mg/L as CaCOs,.
Total hardness, total alkalinity, pH and conductivity of the overlying water source will be
monitored weekly at a central location in the laboratory to assure that these parameters
are within the normal acceptable ranges. These measured ranges during the conduct of
the exposure will be transcribed and included in the raw data and report. Total hardness
and alkalinity will be determined according to Standard Methods for the Examination of
Water and Wastewater (APHA, 2005). Twice per year, analysis of representative samples
of the overlying water source will be conducted using U.S. EPA standard methods (U.S.
EPA, 1997) by Geolabs, Inc., Braintree, Massachusetts, in accordance with Smithers
Viscient's standard operating procedures, to ensure the absence of potential toxicants,
including pesticides, PCBs and selected toxic metals, at concentrations that may be
harmful to the test organism. Results of the most recent analysis will be includes as an
appendix in the study report.
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2.3.5 Renewal of Overlying Water

During the 42-day study, the overlying water will be renewed by adding two volume
additions (i.e., 350 mL) per day using an intermittent delivery system in combination with a
calibrated water-distribution system (Zumwalt et al., 1994). The intermittent delivery
system will be calibrated to provide 1 liter of water per cycle to the water-distribution
system, which subsequently provides approximately 50 mL of water (no test material
present) per cycle to each replicate test chamber. The water delivery system cycles
approximately 7 times per day, providing 2 volume additions every 24 hours. Delivery of
two volume replacements per day is sufficient to provide consistent and acceptable water
quality characteristics throughout the duration of the 42-day exposure.

The calibration of the renewal system will be checked prior to test initiation and at test
termination. If there is any indication during the test that the renewal system calibration
has changed (e.g., renewal system malfunction or unexplained differences in dissolved
oxygen concentration or temperature in the test vessels), calibration of the necessary
renewal system components will be checked. During the test, the renewal system will be
visually inspected at least twice daily.

2.4 Test Conditions

2.41 Temperature

Water temperature of the overlying water will be maintained at 23 £ 1 °C by conducting the
test in a temperature-controlled room or water bath maintained at the appropriate test
temperature. Temperature will be monitored continuously in an auxiliary vessel housed in
the same water bath as the test vessels using a thermometer. Readings of minimum and
maximum temperatures will be recorded daily.

2.4.2 Lighting

The test will be conducted in a light controlled laboratory. The test will be illuminated to a
light intensity of 100 to 1000 lux using fluorescent bulbs. The light intensity will be
measured once during the test. A 16-hour light, 8-hour dark photoperiod will be maintained
with an automatic timer.

2.4.3 Dissolved Oxygen

The total dissolved oxygen should be > 2.5 mg/L for the duration of the test. If dissolved
oxygen levels fall below 2.5 mg/L, the cycle rate of the water-renewal system may be
increased (e.g., 2 to 4 volume replacements per day) to increase the dissolved oxygen
levels. Aeration, with oil free air, will be initiated at a rate of approximately 1 bubble per
second as a contingency to maintain the dissolved oxygen concentration above 2.5 mg/L.
If it becomes necessary to initiate aeration in any one vessel, aeration will be administered
to each replicate of each concentration and control as well.

2.4.4 Test Initiation

The day before test initiation (day -1) the treated sediments and control sediment(s) will be
added to the replicate test vessels and the overlying water will be added. The water will be
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added gently to prevent re-suspension of the sediment layer in the water column. This
allows the sediment and water to equilibrate prior to addition of the test organisms.

Amphipods (7-8 days old) will be removed from the cultures. The test will be initiated (day
0) when all applicable vessels contain ten amphipods (120 per test concentration and
control).

2.5 Sampling And Observations

2.5.1 Measurement of Test Substance Concentration

After application and mixing of the test substance with the sediment and prior to division
into the individual replicate exposure chambers (i.e., during the equilibration period), a
sample of treatment and control bulk sediment will be taken from each treatment level and
control for determination of test substance concentrations. Three sediment quality control
samples will also be analyzed with the bulk sediment samples. These quality control
samples will be prepared at the time of sampling and will be handled and analyzed along
with the bulk sediment samples. In addition, the stock solutions used to dose the sediment
will be sampled and analyzed at the approximate time of dosing.

At test initiation, mid-test and test termination of the sediment exposure phase (i.e. test
days 0, 14 and 28), one sample from the overlying water, pore water and sediment of each
treatment and control will be removed and analyzed for test substance concentration. The
ability to accurately measure aqueous concentrations during the study will be based on
the limit of detection of the methodology employed, concentrations of test substance in the
aqueous samples, volume of aqueous samples produced from the test vessels and
multiple other factors. Six quality control (QC) samples (three aqueous and three sediment
samples will be prepared at each sampling interval and stored and analyzed with the set of
study samples. The QC samples will be prepared in test sediment at test substance
concentrations similar to the treatment level range. The aqueous QC samples will be
prepared in laboratory well water at relevant concentrations that can be utilized to
demonstrate the accuracy of the analytical method. Results of these analyses indicate the
accuracy of the analytical method used for measuring test substance concentration at
each sampling period. If applicable, the analytical method will be validated by Smithers
Viscient at the expected nominal concentration range prior to test initiation.

2.5.2 Sampling Procedures

The entire volume of overlying water will be removed and the appropriate volume collected
for analysis from each test vessel by carefully decanting or pipetting. Pore water samples
will be collected by removing the entire sediment sample (approximately 100 mL of
sediment) from the test vessel and centrifuging for 15 to 30 minutes at a rate of at least
10,000 g. Following centrifuging, the pore water will be decanted or removed by pipette for
analysis. Following removal of the pore water from the sediment sample, an appropriate
sized sediment sample will be removed from the centrifuge tube with a metal spatula and
mixed thoroughly prior to determination of sediment concentrations.

2.5.3 Water Quality Measurements

At test initiation (test day 0), test day 28, test day 29 and test termination (test day 42),
temperature, dissolved oxygen (DO) concentration and pH will be measured in the
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overlying water and recorded for each test vessel (replicates A through L at test initiation
and test day 28 and the remaining eight vessels set up for biological observations on test
days 29 and 42). On the remaining test days, temperature and dissolved oxygen will be
measured and recorded in one alternating replicate each day. Measurement of
temperature, dissolved oxygen and pH in the overlying water column will be made with
probes and readings will be recorded in the water column approximately 1 to 2 cm above
the sediment surface in each vessel. Total hardness, alkalinity, conductivity and total
ammonia concentration will be determined in the overlying water at test initiation, test day
28, test day 29 and test termination (test day 42) in a composite sample of each treatment
level and control. Samples of the overlying water collected for total hardness, alkalinity,
conductivity and total ammonia concentration will consist of a composite sample of water
from multiple replicates and will be collected by pipette from approximately 1 to 2 cm
above the sediment surface in each vessel.

2.5.4 Pore Water Quality Measurements

Representative pore water quality measurements (ammonia and pH) will be made
throughout the exposure by sampling control replicates P through R. These
measurements will be made on test days 0, 14, and 28. Pore water will be collected as
described in section 2.5.2.

In using formulated sediment, pore water quality variables are relatively consistent across
treatments, and those variables that could affect organism performance are mitigated.
The aforementioned measurements will be considered representative of all treatment
groups, as well as the controls, and will be used to establish that the sediment was
suitable for testing during the exposure.

2.5.5 Biological Observations

Daily observations of organism behavior (e.g., sublethal effects) and characteristics of
sediment and overlying water will also be observed and recorded daily.

Survival and growth (length per adult) of the amphipods will be determined in each of four
randomly selected replicate test vessels of each test concentration and control on test day
28 by sieving the sediment to remove all surviving amphipods. For all replicates, the
sediment may be sieved in two separate aliquots with most of the amphipods typically
being found on the sediment surface. Immobile or missing adults should be considered
dead. The number of surviving adults and young will be recorded. A consistent amount of
time should be taken to examine each replicate for surviving amphipods. The adults from
the four selected replicates will be preserved for up to two weeks in a sugar formalin
solution prior to images for the determination of amphipod length being taken. The growth
of amphipods in these replicates will be determined by measuring body length from the
base of the first antenna to the tip of the third uropod along the curve of the dorsal surface
to the nearest 0.01 mm using an image analyzer.

The amphipods in the remaining eight replicates will also be removed on day 28 by sieving
and the number of surviving adult and young amphipods will be recorded. The surviving
adult amphipods from each replicate will be placed in 300-mL water-only test vessels
containing a 3 cm x 3 cm piece of nylon Nitex screen. Each test vessel will have notches
or slots cut on the top edge of the vessel and will be covered with 40-mesh Nitex® screen
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to allow for drainage during the renewal of overlying water. On test days 35 and 42 the
surviving adults and young in each beaker will be removed and counted. A consistent
amount of time should be taken to examine each replicate for surviving amphipods. On
day 35 the surviving adults will be returned to their respective vessels after enumeration.
On day 42 the surviving adults will be preserved in sugar formalin. Surviving adult males
will be identified by the enlarged second gnathopod, and the numbers of males and
females will be recorded. In addition, the number of gravid females recovered on test day
42 in each replicate will also be recorded. The number of females recovered on test day 42
will be utilized to calculate all reproductive endpoints as offspring per female.
Reproduction will be expressed as the total number of young recovered on days 28, 35,
and 42 per adult female amphipod. Images for the determination of amphipod length may
be taken of preserved amphipods within two weeks of test termination by utilizing the
length measurement procedure described in the previous paragraph.

2.5.6 Acceptability Criteria

The following criteria will be used to assess the acceptability of the exposure:
- Test organisms were 7- to 8-days old at test initiation.
- Test organisms were all from the same source.

- A negative-control sediment treatment was included in the test and an
appropriate solvent control treatment was included in the exposure.

- All test vessels were identical and/or contained approximately the same amount
of sediment and overlying water.

- The mean survival of H. azteca on Day 28 was 280% in the negative control and
in the solvent control.

- The mean length of H azteca on Day 28 was 23.2 mm in the negative control and
in the solvent control.

- Reproduction by day 42 was =2 young per surviving female in the negative
control and in the solvent control.

3.0 STATISTICAL ANALYSES

3.1 Endpoints

The endpoints used for determination of significant effects by statistical evaluation are outlined in
the table below:

Lethal Sublethal
Survival Growth Reproduction
Adults (day 28, 35 and 42)) Length P:;?g;;t (day 28 | Cumulative Of'fsgg_nsgf,)Per Female (day
Adults - Male:Female Cumulative Offspring Per Female (day
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Ratio (day 42) 28-42)

Survival and growth at test day 28 and cumulative reproduction at test day 42 are defined as the
primary endpoints. All other endpoints are defined as supplemental endpoints. All
concentration-effect relationships will be based on measured concentrations of test substance in
the sediment. In addition, concentration-effect relationships may also be based on measured
concentrations of test substance in the pore water if requested by the sponsor and regulatory
scientists. All statistical analyses will be performed using the Comprehensive Environmental
Toxicity Information System™ (CETIS, Ives, 2013).

3.2 Statistical Methods (Determination of LOEC/NOEC)

If a solvent is used as a carrier for the test substance, a t-Test (p < 0.05) will be used to compare
the results (survival) of the solvent control to the negative control group. All the remaining
statistical analyses will be performed comparing the treatment data to the negative control group
data per current EPA guidance.

The data will be tested for normality and homogeneity of variance using an appropriate qualifying
test. If the data passes these two tests, then a parametric method will be used to evaluate the
results of test. If the data fails the test for normality and homogeneity of variance, then a
non-parametric method will be used to evaluate the results of the test. The
Lowest-Observed-Effect-Concentration (LOEC) is defined as the lowest test concentration that
shows a statistically significant effect and the No-Observed-Effect-Concentration (NOEC) is the
highest test concentration that shows no statistically significant difference from the control.

3.3 Transformations

Transformation of data will be performed with data representing endpoint estimates obtained as a
proportion (e.g., survival). Prior to analyzing data of this type, the observed proportion in each
vessel will be transformed by using an angular transformation (arcsine square-root).

3.4 LC50 Calculation

The LC50 is the estimated concentration of the test substance in sediment that produces 50%
mortality in the test population of amphipods at a given interval when compared to the control. If
applicable, a computer program will be used to estimate LC50 using an appropriate method.

3.5 EC50 Calculation

The EC50 is the estimated measured concentration of the test substance that produces a 50%
reduction in growth or reproduction of the test organisms when compared to the control. If
applicable, a computer program will be used to estimate the EC50 values using an appropriate
method.
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4.0 RECORDS TO BE MAINTAINED

Records to be maintained will include, but will not be limited to, correspondence and other
documents relating to the interpretation and evaluation of data as well as all raw data and
documentation generated as a result of the study.

5.0 REPORTING

The raw data generated at Smithers Viscient will be peer-reviewed and the final report will be
reviewed by the Study Director. All values will be reported to various levels of significance
depending on the accuracy of the measuring devices employed during any one process. The
Quality Assurance Unit will inspect the final report to confirm that the methods, procedures, and
observations are accurately and completely described, that the reported results accurately and
completely reflect the raw data generated at Smithers Viscient and to confirm adherence with the
study protocol. A single copy of the draft report will be submitted to the Sponsor for review. The
report will be finalized according to Standard Operating Procedures. The final report will meet the
formatting requirements of EPA's PR Notice 2011-3. All reports will include, but will not be limited
to, the following information:

o The study number from Smithers Viscient and Sponsor Study number (if any).

e Laboratory and site, dates of testing and personnel involved in the study, i.e., Program
Coordinator (if applicable), Study Director and Principal Investigator.

o |dentification of the test substance which may include chemical name, additional
designations (e.g., trade name), chemical designation (CAS number), empirical
formula, molecular structure, manufacturer, lot or batch number, water solubility, vapor
pressure, degree of purity of test substance (percent test chemical) (Sponsor supplied,
if available).

e Characterization and origin of the overlying water.

o Characterization, percent organic carbon, and preparation of the sediment.

e Scientific name of the test organisms, source, age and culturing information.

o Test container volume, sediment and water volume, number of replicates used per
concentration, and number of amphipods used per treatment.

o Description of exposure system and application of test substance to sediment.
o Test temperatures, dissolved oxygen concentration, and pH; and photoperiod and
light intensity used, as well as conductivity, total ammonia, total alkalinity and total

hardness measured.

o Observations of insolubility of the test substance, including the test levels and when
observed.
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Definition of criteria used to determine the sublethal effects, and general observations
on non-quantifiable effects.

Number of surviving amphipods, length, reproduction and number of males and
females recovered in each treatment at each applicable observation period, in tabular
form.

Description or reference (or inclusion as an appendix) to chemical and statistical
procedures applied.

Analytical results of test concentration measurements and QC samples.

If applicable, means and standard deviations of measured concentrations of the test
compound, as well as nominal test concentrations.

The 28-, 35- and 42-day LC50 with 95 percent confidence limits for survival of
amphipods, if applicable.

EC50 with 95 percent confidence limits for growth/reproduction, if applicable.

The Lowest-Observed-Effect Concentration (LOEC) tested based on statistical
analyses.

The No-Observed-Effect Concentration (NOEC) tested based on statistical analyses.
Good Laboratory Practice (GLP) compliance statement signed by the Study Director.

Date(s) of Quality Assurance reviews, and dates reported to the Study Director and
management, signed by the Quality Assurance Unit.

Location of the protocol, raw data and final report.

6.0 PROTOCOL CHANGES

All amendments to the approved protocol must be documented in writing and signed by both the
Study Director and the Sponsor's contact or representative. Protocol amendments and deviations
must include the reasons for the change and the predicted impact of the change on the results of
the study, if any.

7.0 GOOD LABORATORY PRACTICES

All test procedures, documentation, records and reports will comply with the Organization of
Economic Co-operation and Development's (OECD) Good Laboratory Practices as set forth
under the OECD Guidelines for the Testing of Chemicals and the U.S. Environmental Protection
Agency's Good Laboratory Practices as set forth under the Federal Insecticide, Fungicide and
Rodenticide Act (40 CFR, Part 160).
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