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EXECUTIVE SUMMARY

A study was conducted to determine the effects of 3-nitro-1,2,4-triazol-5-one (NTO) to the
northern leopard frog (Lithobates pipiens) during a one-generation study. Newly-hatched larvae
were exposed to six treatments containing increasing concentrations of NTO (190 — 11,350
mg/L) in a definitive test; a negative control was also included. Prior to initiation of the definitive
test, range-finding studies were conducted using both ambient NTO (pH ~3.7 in the highest test
treatment) and neutralized (pH-adjusted) NTO with a pH of ~7.5. The range-finding studies were
approximately one week long. The definitive study was terminated on day 70 when most of the
surviving organisms had developed front limbs and completed metamorphosis into frogs.

The definitive test included six replicates per treatment (with five organisms in each replicate).
One replicate chamber from each treatment was terminated on day 14, and a second replicate
on day 28, to measure tadpole growth using the metrics snout-to-vent length (SVL) and body
width. Exposure in the remaining four replicates continued until the end of the definitive study
(70 d). The tests were conducted in an isolated environmental chamber with controlled lighting
and temperature. On day 40 of the test larval anurans began presenting front limbs. Organisms
with front limbs were transferred from exposure chambers to emergence chambers containing
the same concentrations of NTO. Complete metamorphosis (Gosner Stage 46) occurred when
the tail was completely or near-completely absorbed. Frogs were examined for internal and
external abnormalities; growth was evaluated using a variety of parameters. Histopathological
examination was conducted on a limited number of internal organs.

In tests conducted for 9 d with ambient NTO solutions (a pH of approximately 3.7 in the highest
test treatment), statistically significant (a=0.05) acute mortality to L. pipiens occurred at 383 mg
NTO/L in 48 h. The calculated 48-h and 7-d LCsgs for L. pipiens tadpoles of two different age
groups at test initiation (~72 h old and 18 d old) ranged from 236 to 271 mg NTO/L; there was
no substantive difference in response between the two age groups.

In pH-adjusted solutions (~7.5 pH), exposure to NTO reduced larval growth over the first two
weeks of exposure during the definitive test, resulting in reduced SVL and body width at
concentrations as low as ~200 mg/L. By day 28, however, growth of organisms exposed to NTO
had caught up with control organisms, with no statistical differences except at 7775 mg/L.

In the 70-d definitive study, all organisms in the highest concentration (time-weighted average
[TWA] NTO concentration of 11,350 mg/L) were dead by day 2 of the test. Organisms in the
second highest concentration of 8382 mg/L (TWA) showed substantial mortality beginning on
day 7 of the test, but some tadpoles survived until day 63 when the last animal in this treatment
died. Survival, front limb eruption and number of organisms completing metamorphosis to frogs
(Gosner Stage 46) were not significantly (p>0.05) affected in concentrations up to 3338 mg/L,
which was the highest NTO concentration with surviving organisms at test termination (70 d).
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The biomass of four internal organs (liver, heart, kidney and spleen), normalized to total body
weight of the individual frogs from which they were extracted, were not significantly reduced at
3338 mg/L or lower. Normalized lung biomass from animals in the 517 mg/L treatment was
statistically lower than the control, but lungs in the higher NTO treatments did not demonstrate
statistically lower biomass than the control, suggesting the reduction at 517 mg/L was an
anomalous statistical response. Kidney biomass from animals exposed to 3338 mg/L was
statistically greater than the control, therefore, the lowest selected no observed effect
concentration (NOEC) for any of the organ biomass measurements was driven by normalized
kidney biomass to be 1346 mg/L.

The mean number of days it took for larval anurans to present front limbs was statistically
greater in the 190 mg/L and 3338 mg/L NTO treatments, although not in the 517 and 1346 mg/L
treatments. Other temporal metrics, including time to metamorphosis (at Gosner Stage 46),
were also statistically greater in the 3338 mg/L treatment, confirming that NTO at a sufficiently
high concentration could prolong larval development and delay emergence as adult frogs. The
NOEC for the temporal metrics was determined to be 1346 mg/L.

Histopathological examination of liver and kidney samples from the control- and 3338 mg/L
NTO-exposed treatments showed no hepatic pathology. There was, however, pathology in renal
tissue from the 3338 mg/L NTO treatment, with a higher number of mild to moderate
granulomas, relative to control tissue. The small number of animals per group and the presence
of lesions in both treated and control animals, however, prevent drawing definitive conclusions
regarding the effects of NTO on renal tissues at this time. A limited number of testes samples
were also examined. Some sections from the control testes and samples from the 3338 mg/L
NTO-exposed group demonstrated fewer, less robust spermatogonia than did other samples.
Because of the limited number of samples, no definitive conclusions regarding the effects of
NTO exposure can be drawn. Larger control and treatment groups at both Gosner Stage 46 and
more mature frog stages may lead to a better understanding of the effects of NTO on the
reproductive system in L. pipiens.
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1.0 INTRODUCTION

Insensitive Munitions eXplosives (IMX) are designed to be less sensitive to environmental
stimuli and less prone to inadvertent detonation during transport and storage. This characteristic
is advantageous in that it improves safety by reducing accidental injury not only in active
theaters of engagement but also during live-fire training. Diminished IMX sensitivity also
reduces risk during manufacture of the compounds. The IMX 3-nitro-1,2,4-triazol-5-one (NTO)
was first synthesized in 1905 (Lee and Coburn 1985, as cited in Crouse et al. 2015). In addition
to reduced sensitivity, NTO has proven to be nearly equivalent on a performance basis to more
traditional explosives (e.g., TNT), making NTO a desirable field munition replacement.

Information on the potential human health and environmental risk characteristics of NTO is
sparse, with relevant data being presented in recent reports and professional publications. In
general, data on the toxicity of NTO have been generated in short-term studies. Several
mammalian studies have been reported. London and Smith (1985, as cited in Crouse et al.
2015) reported that NTO did not induce dermal sensitization in guinea pigs, although a mild skin
irritation was induced in rabbits. In the same report, the oral LDsq in rats and mice was reported
to be <5 g/kg. An acute inhalation study of NTO aerosols (0.18 mg/L) indicated no mortality,
clinical signs of toxicity or gross pathological changes in rats (Crouse and O’Neill 2013, as cited
in Crouse et al. 2015). Crouse et al. (2015) conducted 14-d and 90-d studies of the effects of
NTO on rats when the material was introduced by gavage. They reported that body mass and
food consumption decreased in male rats at the 2000 mg/kg-d dose. In the 90-d study, while
there were no effects to food consumption, body mass or neurobehavioral metrics up to 1000
mg/kg-d, testes mass was significantly reduced at doses of 315 and 1000 mg/kg-d.

Haley et al. (2009) evaluated the toxicity of NTO on Ceriodaphnia dubia (freshwater
cladoceran) and Selenastrum capricornutum (a green alga, now known as Pseudokirchneriella
subcapitata). They reported 48-h LCsgs of 62 and 460 mg NTO/L when C. dubia were exposed
to ambient (pH not adjusted) and pH-adjusted NTO solutions, respectively. In a 7-d short-term
chronic study, the reported IC,, and ICs, were 51 and 57 mg NTO/L, respectively, with a 7-d no
observed effect concentration (NOEC) and lowest observed effect concentration (LOEC) of 34
and 66 mg NTO/L, respectively. The green alga proved less sensitive to NTO. The NOEC and
LOEC for S. capricornutum were 1375 mg/L and 2680 mg/L of NTO, respectively, and the 96-h
median inhibition concentration (ICs,) was 3465 mg/L of NTO.

Reddy et al. (2011) assessed the genotoxicity of NTO through a series of tests including the
Ames test, Chinese Hamster Ovary (CHO) cell chromosome aberration test, mouse lymphoma
mutagenesis test and rat micronucleus test. They reported that NTO was not mutagenic, nor did
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it induce chromosomal aberrations in CHO cells. They also reported no statistically significant
induction of micronucleated reticulocytes relative to the control.

Amphibians are ubiquitous in wetlands that are often found on or near military facilities where
energetics may be used. Amphibians have been recognized as particularly vulnerable to certain
chemical stressors in the environment due to unique physiological and behavioural
characteristics, such as relatively thin integument and significant dependence on dermal gas
exchange (Johnson and Salice 2009). Stanley et al. (2015) evaluated the toxicity of traditional
explosives 2,4,6-trinitrotoluene (TNT) and 1,3,5-trinitroperhydro-1,3,5-triazine (RDX) as well as
IMX compounds NTO and 2,4-dinitroanisole (DNAN) using the northern leopard frog, Lithobates
(=Rana) pipiens. They found that NTO was relatively less toxic than the traditional energetic
compounds as well as DNAN. A survival LOEC for NTO obtained in a 28-d chronic bioassay
was reported as 5 mg/L.

In the current study, larval (< 24 h) L. pipiens were exposed in water to a series of NTO
concentrations ranging from approximately 200 mg/L to >11,000 mg/L. In addition to shorter-
term range-finding tests (up to nine days in duration), the definitive study was continued for 70 d
plus extra days to allow some tadpoles to complete metamorphosis into frogs. Nineteen
developmental and growth measurements were evaluated at the end of the 70-d exposure as
well as during the test to assess in-life effects as the tadpoles grew. Organisms were also
dissected for internal examination and assessment of impacts to individual organs, including
biomass and limited pathology.

15001-468 March 2016
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2.0 METHODS

2.1 Preparation of the Initial Stock Solution

Crystalline NTO (99.48% purity, Lot # BAE111L.375-061) was obtained from BAE Systems and
received at the Army Public Health Center (PHC). An initial super stock solution of NTO was
prepared at PHC by suspending approximately 1,400 g of NTO in 4 gallons of PHC in-house
deionized water in a 5-gallon high-density polyethylene (HDPE) carboy. The super stock
solution suspension (~1.4 x 10° mg/15.2 L) was saturated, resulting in much of the NTO settling
to the bottom of the carboy. This method of initial preparation was selected as an appropriate
manner of supplying and safely transporting the amount of NTO needed for the test. The NTO
stock solution for testing (without particulate NTO) was obtained by siphoning liquid from the
carboy after it had sat, undisturbed, for a minimum of one hour. Additional information on
obtaining the NTO test solution, pH adjustment and creation of additional NTO stock is included
in Section 2.4.

2.2 Preparation of Dilution Water

Ultrapure, deionized water was used to prepare test dilution water. The primary laboratory water
source for the laboratory is the City of Fort Collins public potable water supply. The municipal
tap water was dechlorinated by passage through carbon filtration and two mixed bed ion
exchange cartridges (U.S. Filter, Snellville, GA, USA) prior to treatment through a Milli-Q (EMD-
Millipore, Billerica, MA, USA) system, which is used for the production of high purity water. The
Milli-Q system consists of a fixed bed activated carbon cartridge, ion exchange cartridges, an
organic scavenger cartridge, and a 0.45 um final filter. Final deionized water has a resistivity of
=18 MQ.

The reconstituted Moderately Hard Water (MHW) (USEPA 2002) used for dilution and control
water was prepared by adding reagent-grade salts to deionized water. The added salts were
NaHCO3;, CaS0O, * 2H,0, MgSO, and KCI (Sigma-Aldrich, St. Louis, MO, USA; Alfa Aesar,
Ward Hill, MA, USA). Final hardness and alkalinity ranges of the batches of MHW used as
dilution water were 86-90 mg/L as CaCO; and 57-61 mg/L as CaCOs, respectively.

15001-468 March 2016
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2.3 Test Organisms

The test species was Lithobates pipiens Schreber (1782). Still often referred to as Rana pipiens,
the northern leopard frog was separated from the Rana genus and placed into the genus
Lithobates (Frost et al. 2006; Crother 2012). Eggs of Lithobates pipiens were obtained from
Carolina Biological (Burlington, NC, USA). The fertilized eggs were shipped in sealed plastic
bags containing oxygenated water. Upon receipt the eggs were examined for initial appearance
and the unopened bags were placed in a water bath at 20 + 2°C. After approximately 48 h,
viable embryos were showing visible elongation. Approximately 72 h after receipt (~96 h after
fertilization) embryos were released from the bag into an aquarium containing approximately 1 L
of MHW that had been brought to 20 + 2°C. The amount of MHW was gradually increased over
24 h until it made up = 75% of the total liquid in the aquarium. Hatching of healthy larvae was
complete at approximately 120-140 h post-fertilization at Gosner Stage 20, at which time the
external larval gills are clearly visible and blood circulation is apparent through the gill filaments
(Gosner 1960).

2.4 Preparing NTO Solutions

NTO was received as a saturated super stock solution in a 5-gal, high-density polyethylene
(HDPE) carboy. Undissolved NTO lay on the bottom of the carboy. The NTO solution was
acidic, with a pH of ~2.3. NTO solution for testing was siphoned from the original carboy into 1-
gallon clean, low-density polyethylene (LDPE) jars. The siphon (a 5 mL glass pipet attached to
a flexible tube) was always held above the bottom of the original carboy to prevent siphoning of
solid NTO particles. A 9-d acute toxicity test with dilutions of unadjusted NTO (pH ~2.3) was
conducted with L. pipiens; all other studies were conducted with dilutions of pH-adjusted NTO.

To raise the pH of the NTO solution, a portion of the siphoned liquid (usually 2.5 to 3 L) was
transferred to a 4 L glass beaker. The beaker was placed on a stir plate and a magnetic stir bar
was added to the beaker. While mixing at moderate speed (a setting of 5 or 6 on the stir plate),
sodium hydroxide (NaOH) was added. Concentrated (10 N) NaOH was usually added although
more dilute (e.g., 1 N or 0.1 N) NaOH was added when pH was approaching the target value of
7.5 £ 0.3 pH units). The NTO solution was yellow, changing from a lighter yellow to a darker
yellow following pH adjustment (Photographs 1a-1c).

When NTO solution in the original container was siphoned to within approximately 4 cm of the
bottom, more water was added. Approximately 4 gal of MHW were added to the original
container each time new NTO solution was prepared. A large (~3 to 5 cm) stir bar was added to
the original container and the mixture was stirred overnight (minimum of 10 h) at a moderate
speed. The next morning the stir plate was turned off and the solution was allowed to settle for
several hours before the newly mixed solution was siphoned out as described above.

15001-468 March 2016
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2.5 Analysis of NTO Concentrations

Samples for analysis of NTO concentration were collected from each test treatment on day 0
(test initiation), test termination (day 70 or earlier if all organisms died or were transferred to
emergence chambers) and at each renewal of test solutions (Wednesday of each week through
test day 49). Composites of new (freshly prepared aliquots of each concentration) and old (test
solutions from the previous renewal day) solutions were collected. Individual replicate samples
of old solutions were also collected from select treatments on certain days to evaluate inter-
replicate variability. Samples were withdrawn by pipette, placed in labeled, 10-mL borosilicate
vials and stored in the dark at 4°C. The following composite samples were quantified for NTO
concentration: day 0 (new), day 28 (new and old), day 49 (new and old) and day 70 (old).
Analytical samples from selected replicates were collected on day 28 and analyzed individually,
as were replicate control samples collected at test termination

Determination of NTO concentrations was completed using High Performance Liquid
Chromatography (HPLC) at the U.S. Army Engineer Research and Development Center
(ERDC) in Vicksburg, MS. EPA Method 8330 was used, modified for NTO as described in
Russell et al. (2014). Analysis of each set of samples included a laboratory control sample
(LCS), matrix spike and matrix spike duplicate. The method detection limit in most cases was
0.005 mg NTO/L, and the reporting limit was 0.02 mg NTO/L.

2.6 Range-Finding Tests

Range-finding studies were conducted prior to the definitive test to determine the appropriate
concentration range of NTO that would elicit a response from the test organisms. Several
range-finding tests were conducted with dilutions of pH-adjusted NTO and ambient NTO (no pH
adjustment). Two of the ambient tests and two of the pH-adjusted tests are described here; two
age-groups were tested with both ambient NTO and pH-adjusted NTO. One group of
organisms was 18 d post-hatch at test initiation while the other was ~72 h post-hatch at test
initiation.

2.6.1 Ambient pH Range-Finding Test

Five NTO concentrations plus a MHW control were tested, with two replicates of five organisms
each in each treatment. The test system was the same for each of the tests, except for the age
of the test organisms. The test concentrations in each of the two tests, as a percent of the
saturated NTO stock solution, were 0 (control), 0.31, 0.635, 1.25, 2.5 and 5%, which were
equivalent to 0, 24.5, 47.9, 95.8, 191.5 and 383 mg NTO/L. NTO concentrations in the highest
and lowest treatments were measured; the intermediate treatments are calculated based on the
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high concentration (383 mg/L). The tests were conducted for nine days; the endpoint was
survival. The tests were conducted static, without renewal.

2.6.2 pH-adjusted Range-Finding Test

The pH of the NTO was adjusted (as described in Section 2.4) to approximately 7.5 prior to test
initiation. Three NTO concentrations plus a MHW control were tested, with two replicates of five
organisms each in each treatment. The test system was the same for each of the tests, except
for the age of the test organisms. The test concentrations in each of the two tests, as a percent
of the saturated NTO stock solution, were 0 (control), 12.5, 25 and 50%, which were equivalent
to 0, 943, 1840 and 3710 mg NTO/L. NTO concentrations were measured in all NTO
treatments. The tests were conducted for nine days; the endpoint was survival. The tests were
conducted static, without renewal.

2.7 Definitive Tests

The definitive test was initiated when the age of the larval L. pipiens was < 24 h post-hatch. The
initial test chambers were 500 mL plastic (PETE, polyethylene terephthalate) cups containing
250 mL of test solution. Test concentrations were, as a percent of the saturated NTO stock
solution, 0 (control), 1.28, 3.2, 8.0, 20, 50 and 75%, which were equivalent to NTO
concentrations of approximately 0, 200, 500, 1300, 3050, 8000 and 11,500 mg/L. To prepare
the test solutions, an appropriate volume of pH-adjusted NTO stock solution was mixed with
MHW in an LDPE cubitainer where it was manually shaken for a minimum of 10 seconds before
being added to each cup.

At test initiation there were six replicates, each containing five organisms. Four of those
replicates (A — D) were randomized and placed on a foam board into which appropriate-sized
holes had been pre-drilled to hold cups in place. Replicates E and F were placed in a separate
board but were not randomized. Replicate E (one for each concentration) and replicate F (one
for each concentration) were in-life sacrificial test replicates to be terminated on days 14 and 28,
respectively, to measure larval growth. Other than placement and early termination, replicates E
and F were treated the same as the other replicates.

After addition of the test solution to each chamber, organisms were added by gently pipetting
them from the holding aquarium using a glass pipette and bulb. They were released into the test
chamber just under the surface of the water. A new pipette was used for each treatment.
Tadpoles were at Gosner Stage 21 to 22 at test initiation, with left and right external gills still
clearly visible.

The test was conducted in a walk-in environmental chamber with independent (from the rest of
the laboratory) lighting and environmental controls. Test boards were placed on shelves, each
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with its own light source (Photograph 2). All chambers were covered with plexiglass sheets.
Fluorescent lighting was provided at a mean light intensity of 100 to 200 foot-candles at the
water’s surface, with a 16 h light:8 h dark photoperiod.

On day 7 of the test, organisms were transferred to larger (2.5 gal) glass aquaria containing 3 L
of test solution. The 500 mL cups were used for the first week of the test in order to reduce the
amount of initial liquid needed and thus preserve the available NTO. For replicates A-D, the
2.5-gal aquaria, each labeled with the test number, NTO treatment and replicate, were randomly
placed on shelves within the environmental chamber (Photograph 3). Replicates E and F were
placed on separate shelves but were not randomized.

All test chambers were covered with plexiglass sheets. Small holes drilled into the plexiglass
covers allowed insertion of a 1 mL pipette for aeration, which was initiated on day 2 of the test
when feeding began (see Section 2.7.2). The 1 mL pipettes were connected to air pumps with
clear, plastic tubing. Aeration pipettes were positioned so the tip was 1 to 3 cm under the
water’s surface. Flow rate was adjusted to maintain an even stream of bubbles without
excessive agitation of the water.

2.7.1 Water Quality Monitoring

On the day of test initiation (day 0) pH, dissolved oxygen (DO) and temperature were measured
in replicates A, B, C and D. These same parameters plus conductivity were also measured in a
composite sample of all six replicates (A-F). Hardness and alkalinity (both as mg/L of CaCO5)
were measured on day 0 in the control and high NTO treatment. However, the yellow color of
the NTO solution interfered with measurement of hardness since the endpoint for that method is
color change from red to blue.

Because of the length of the test and the frequency of renewal (every seven days through day
49), multiple batches of MHW were used. Hardness, alkalinity, total ammonia (mg/L as N) and
total residual chlorine (mg/L) were measured in each batch of MHW (Table 2-1).

Water quality monitoring was conducted on Monday, Wednesday and Friday of each week.
Temperature, DO, pH and conductivity were measured in a composite sample (water from each
active replicate) from each treatment. Temperature was measured using a calibrated, digital
stick thermometer and pH was measured using a Oakton PCSTestr Model 35. Dissolved
oxygen was measured using a YSI Model 51B and specific conductance was determined using
a ThermoScientific Orion Star A112. The pH, DO and conductivity meters were calibrated each
day before use.
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On the day of test solution renewal (Wednesday), temperature, pH, DO and conductivity were
measured in each of the freshly-prepared “new” solutions and in the “old” solutions (test water in
the exposure chambers from the previous renewal).

2.7.2 Feeding

Feeding began when the tadpoles reached Gosner Stage 25, that is, when there were no longer
any visible lateral gill openings; this occurred on test day 2. Organisms were fed Tetrafin®
Goldfish Flakes (Tetra GMBN, Melle, Germany) which had been ground to a fine consistency
using a mortar and pestle. Preliminary feeding studies with L. pipiens yielded information on the
appropriate amount of food to give the tadpoles. Too much food resulted in cloudy water and
low DO, but too little hindered organism growth, as evidenced by the size of the tadpole and
hind limb growth. A set amount (by weight) of food was added to each test chamber by using a
set of stainless steel measuring spoons, each containing a different amount of ground Tetrafin
in a level scoop. The approximate mass of food delivered by each spoon was calculated as the
mean of three replicate dry weight measurements. The amount of provided food increased
during the study according to a pre-established schedule (Table 2-2). Food was not provided
on the day of test termination. When added, food in the spoon was sprinkled on top of the water
over a small area. Tadpoles of L. pipiens were observed feeding from the surface, occasionally
with bodies completely inverted, as well as from the bottom of the aquarium.

2.7.3 Test Solution Renewal

Test solutions were renewed every seven days through day 49 on Wednesday. On the day of
test solution renewal, pH-adjusted NTO stock solution was mixed with MHW at the relative
amounts to produce the target test concentrations. Freshly-mixed test solutions were placed in
5-gal LDPE cubitainers and then placed in the environmental chamber to allow them to come to
test temperature. Approximately 80% of the liquid in each test chamber was removed during
each renewal by siphoning through a glass pipet and flexible tubing. Excess food and waste
material was also removed during siphoning. New solution was added after siphoning by gently
pouring it down the side of the test chamber to minimize disturbance. Food was added to each
chamber after renewal was completed. After day 49, test chambers were not renewed because
most of the solid NTO material had been dissolved in the day 49 renewal water and therefore
subsequent batches might have significantly lower NTO concentrations following mixing.

2.7.4 Biological Monitoring, Front Limb Eruption, Frog Emergence

Test chambers were examined daily, although number of surviving organisms was only
recorded Monday through Friday. On day 6 of the test (Tuesday, May 26, 2015) biological
observations were not made. Dead organisms were removed daily. Beginning on day 40 of the
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test (Monday, June 29, 2015) tadpoles began to display erupted front limbs, beginning with two
organisms in the control treatment and one in the 517 mg/L NTO treatment. On day 45 and all
remaining test days following, the total number of surviving organisms, number that were
transferred to emergence chambers and number remaining in the exposure chambers were
recorded daily, including on the weekend. The presence of front limbs on a new tadpole (not
previously observed) was noted on the data sheets.

Development of the tadpoles was categorized using the system proposed by Gosner (1960). In
the Gosner classification system, anuran developmental stages range from 1 (fertilization) to 46
(metamorphosis to froglet essentially complete). Some important interim events during
development include embryo elongation (stages 15-16), hatching and full development of
external gill filaments (stage 20), disappearance of external gills (stage 25), hind limb bud
appearance (stage 26), completion of toe development (stage 38) and front limb eruption (stage
42).

Tadpoles that developed front limbs were transferred to emergence chambers from the original
exposure chamber two to five days after the original observation of the presence of front limbs.
Emergence chambers were pre-cleaned, rectangular polypropylene containers (2,250 mL) into
which some (approximately 500 mL) of the respective exposure solution had been transferred
(each emergence chamber corresponded to an exposure chamber). The emergence chambers
were set at an angle on a wood 2x4 so the elevated end was above the liquid level (Photograph
4). As late-stage tadpoles completed metamorphosis they could crawl out of the water onto the
dry surface (Photograph 5). Test organisms remained in the emergence chambers until they
completed metamorphosis (tail absorption at Gosner Stage 46) or died prior to completion of
metamorphosis.

2.7.5 Test Termination
2.7.5.1 Replicates E and F (14- and 28-Day Tests)

On day 14, the replicate E chambers were terminated; on day 28 the replicate F chambers were
terminated. Live tadpoles were removed with a net and placed in MHW containing tricaine
methanesulfonate (“MS-222") (Western Chemical, Inc., Ferndale, WA, USA). Approximately 10
to 15 mL of a 2 g/L MS-222 solution were added to 100 mL of MHW. After movement of the
animals had stopped, they were taken out of the MS-222 solution and rinsed with deionized
water. Snout-to-vent length (SVL) and body width were measured on each animal to the nearest
0.5 mm. SVL is the distance from the anterior tip of the snout to the vent or anal opening, which
is located on the ventral side of the tail, close to the body. Width is the widest part of the
tadpole body.
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2.7.5.2 Replicates A-D

Upon visual determination that an individual organism had completed metamorphosis (tail was
completely or near-completely absorbed), it was removed from the emergence chamber with a
net and placed in MHW containing MS-222. Approximately 5 to 10 mL of a 2 g/L MS-222
solution were added to 50 mL of MHW. After movement of the animal had stopped, it was
removed, rinsed with deionized water, blotted gently with a paper towel and weighed to the
nearest 0.1 mg on an AND Model FR-300 MKII analytical balance. Euthanized organisms were
then placed in 10% osmotically-balanced formalin for later examination.

Except for organisms that had already been transferred to emergence chambers, the test was
terminated on day 70. All tadpoles that were still in the exposure chambers (and did not have
front limbs) were euthanized in MS-222 and preserved in 10% osmotically-balanced formalin.
Organisms in emergence chambers on day 70 remained there until they completed
metamorphosis (and then were treated as described earlier) or died prior to completing
metamorphosis.

2.7.5.3 Growth Measurements and Internal Examination

Snout-to-vent length (SVL) and the lengths of limb segments were measured on preserved
animals with a vernier caliper to the nearest 0.01 mm (Photograph 6). Lengths of the left and
right radio-ulna, left and right femur, and left and right tibio-fibula were determined. As these
measurements were taken on intact, undissected animals, the recorded lengths are only
estimates of the actual bone length, but measurement methods were consistent among
specimens. The radio-ulna was measured as the distance from the outside of the elbow to the
wrist (proximal end of the pad of the front foot); the femur was measured as the distance from
the approximate head of the femur at the pelvis mid-line (from a ventral aspect) to the knee
joint; the tibio-fibula was measured from the knee joint to the tarsal/tibio-fibula joint.

All frogs from replicates A-D were dissected for internal examination. Any visible sign of internal
lesions or abnormalities was noted. Liver, heart, spleen, lungs and kidneys were excised from
each animal in replicates A-C, rinsed with deionized water, blotted with a paper towel or
Kimwipe®, and weighed to the nearest 0.01 mg on a Sartorius BP 210D analytical balance. After
weighing, organs were placed in small vials containing 5-10% formalin. Testes were excised
from identifiable male frogs in replicates A-D. Because the gonads of the frogs were very small,
they were sometimes lost when excising other organs, especially the kidneys to which both
ovaries and testes tended to be attached. When testes were identified, they were removed and
placed in small vials containing 5-10% formalin. Because of their very small size, testes could
not be accurately weighed using the available balance(s).
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2.8 Histopathology

Kidneys and livers from five control animals and five animals from the 3338 mg/L NTO
treatment (both organs taken from the same animals) were sent to the Division of Toxicologic
Pathology, Army Public Health Center (Provisional) for histologic processing and evaluation.
Samples were preserved in 10% formalin. Samples were processed according to the standard
operating procedures of the laboratory, which incuded being embedded in paraffin, sectioning
onto microscope slides and staining for microscopic examination.

Testes were removed from four male animals from the control treatment and four from the 3338
mg/L treatment (not necessarily the same animals from which other organs were taken) and
sent to the Division of Toxicologic Pathology, Army Public Health Center (Provisional) for
histologic processing and evaluation. Testes samples from two control and three 3338 mg/L
frogs were successfully processed onto slides for microscopic examination.

2.9 Data Analysis

Proportional data (survival, number achieving front limb eruption, number achieving
metamorphosis, organ biomass) were transformed using arc-sine square root prior to analysis.
One-way analysis of variance (ANOVA) was used to determine the No Observed Effect
Concentration (NOEC) and Lowest Observed Effect Concentration (LOEC) for each of the
measured metrics, at a significance level (a) of 0.05. Data were evaluated using two-tailed tests
and/or one-tailed tests with alternative null hypotheses (Ho: control > treatment and control <
treatment) to identify treatments that were significantly different from the control. When
assumptions of normality (a¢=0.01) and homogeneity of variance (a=0.01) were not met,
nonparametric ANOVA tests (e.g., Kruskal-Wallis one-way analysis of variance or Steel’'s Many-
One Rank Test) were used. ANOVA was followed by appropriate multiple comparison tests
(e.g., Fisher’s Least Significant Difference (LSD) pairwise comparison, Dunnett Multiple
Comparison Test or the Bonferroni Adjusted T-Test [parametric tests]; Kruskal-Wallis All-
Pairwise Comparison Test [non-parametric tests]). Statisical analyses were performed using
CETIS v 1.8.7 (Tidepool Scientific 2014) or STATISTIX v 9 (Analytical Software 2008). Median
lethal concentrations (LCses) and inhibition concentrations (ICs) were calculated using CETIS v
1.8.7 (2014).
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3.0 RESULTS

3.1 Water Quality

Once the pH was adjusted in the NTO solutions it was very stable, with no indication of
downward drift in prepared NTO solutions. In the test solutions, pH generally ranged from about
7.7 to 8.4, the highest recorded pH values were 8.5 (Table 3-1). Old solutions often had lower
pHs, however, this is not unusual in toxicity tests as dissolved CO, from organism respiration
will depress pH.

Temperatures were somewhat higher early in the study but adjustments were made to the
environmental chamber control system to lower the temperatures. Regardless, the temperature
range in each test treatment generally remained within the target 22 + 3°C. Not unexpectedly,
DO concentrations were often lower in the old test solutions, but never to a point that appeared
to unduly stress organisms. Specific conductivity increased with NTO concentration (Table 3-1).
Conductivity was higher in old solutions due to some evaporation but also because of uneaten
food particulates and fecal waste.

3.2 Analytical Chemistry

The measured concentration of NTO in the control treatments was below detection in alll
samples except the final old sample (Table 3-2), which was collected after all organisms had
either presented front limbs, and thus been transferred to emergence chambers, were removed
at test termination without having developed front limbs, or died. NTO was detected in the final
composite control sample at ~0.68 mg/L. Since NTO was detected in the composite sample of
the final old control solutions, individual replicate control samples were submitted for analysis.
The NTO concentrations in the individual replicate control samples were 0.293, 0.315, 0.139
and 0.269 mg NTO/L (mean = 0.254 mg/L). The source of the contamination in the final
samples is unknown, although it is likely to have occurred at or near the end of the test, possibly
during removal of the final tadpoles and/or collection of the final samples, as all earlier control
samples showed no detectable NTO. Therefore, exposure of control organisms to residual NTO
likely occurred for only a short period of time, if at all. However, since the mean (of the replicate
samples) concentration of NTO in the final control solution (0.254 mg/L) was greater than the
laboratory reporting limit of 0.0200 mg/L, 0.254 was used in the calculation of the time-weighted
average NTO concentration of the control treatment for the 70-d study. The resulting NTO time-
weighted average (TWA) concentration for the control treatment (0.04 mg/L) was quite low and
had no impact on calculation of final statistical endpoints.

In all NTO treatments, the concentration of NTO in the old samples collected at the end of an
interval was higher relative to the new samples collected at the beginning of that interval (Table
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3-2). Even though test solutions were renewed weekly during the test up to day 49 (and thus
the “old” samples were collected from a different batch of water than the “new” samples were),
the higher measured NTO concentration in old solutions is likely reflective of evaporation of
some of the test water in the chambers.

With the exception of the control treatment due to the one detectable NTO measurement at the
end of the test, the percent coefficient of variation (%CV) for the NTO concentrations ranged
from 1.87% in the highest NTO treatment to 16.86% in the lowest NTO treatment. Only two
samples were analyzed in the highest NTO test treatment since organisms in that treatment
were all dead by day 2 of the test. Those samples were taken on day O (new sample) and day 2
(old sample), and were 11,200 mg/L and 11,500 mg/L NTO, respectively.

Analytical data reports are presented in Appendix A.

3.2.1 Time-Weighted Average NTO Concentrations

For statistical analyses, time-weighted average (TWA) NTO concentrations were calculated. For
the 14-d and 28-d metrics (test replicates E and F, respectively), only the day 0 (new solutions)
and day 28 (old solutions) samples were used to calculate the TWAs. For all of the calculations
made using end-of-test (70 d) data, all analytical data were included in the determination of the
TWASs (Table 3-3). The TWA concentrations at the end of the test were somewhat higher than
the day 28 TWAs. This was because the NTO concentrations in some of the samples collected
after day 28 were higher than in the earlier samples.

3.2.2 Variability Among Replicates

Samples of old solutions from replicates A-D of two NTO treatments (3.2% and 20% of stock
solution) collected on day 28 were analyzed for NTO. The analysis revealed little variability
among the replicates (Table 3-4). The % CV among the replicates was about 1% for each
treatment. These data suggest a high degree of consistency in exposure concentration among
replicates. The mean concentrations of the individual replicates in these two treatments were
also very similar to the composite concentrations of the old solutions, collected on day 28, as
shown in Table 3-2.

3.3 Range-Finding Tests

At a minimum, high and low concentrations in the range-finding tests were analyzed for NTO
concentration. Any intermediate concentrations for which analytical data were not available
were calculated based on the percent of the high concentration.

In the tests with ambient (non-pH-adjusted) NTO, all organisms died in the high concentration
(383 mg NTO/L, pH 3.7) within 24 h. Survival of younger (72 h) tadpoles was 90% or greater in
all other treatments by day 7 (= 80% by day 9); survival of older (18 d) tadpoles was 70% or
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greater by day 7 (Table 3-5). The fact that there was no statistically significant mortality in the
second highest concentration (191.5 mg NTO/L) where the initial pH was 4.3 suggests that the
L. pipiens tadpoles are relatively tolerant of somewhat acidic water. The pH in this concentration
did rise over seven days to 5.4 and 4.8 in tests with the 74 h and 18 d tadpoles, respectively,
with an additional rise by day 9. Longer-term exposure to sub-pH 4.5 water might have caused
additional effects that were not assessed in these studies. There was no substantive difference
in response between the younger and older animals. The 48-h and 7-d LCsx,s for both age
groups were around 250 mg NTO/L.

In the tests with pH-adjusted NTO, there was no statistically significant mortality in any
concentration, up to 3710 mg NTO/L, making all LCses >3710 mg/L (Table 3-6). Since there was
no statistically significant mortality in any concentration of pH-adjusted NTO in this range-finding
test, it was decided that a higher NTO concentration needed to be included in the definitive
study in order to elicit complete response.

Laboratory data sheets and printouts of statistical analyses for these studies are presented in
Appendix B.

3.4 Definitive Test (14-Day and 28-Day Studies)

All organisms in the highest test concentration (11,350 mg NTO/L) were dead by day 2 of the
test. Survival of L. pipiens was the same after 14 d and 28 d in all other test treatments. In
addition to 100% mortality in the high concentration (11,350 mg/L), there was mortality in the
second highest concentration (7775 mg/L) (Tables 3-7 and 3-8). SVL and body width in the
7775 mg/L NTO treatment were statistically (a=0.05) reduced relative to the control at both 14
and 28 d (Tables 3-7 and 3-8; Figures 3-1 and 3-2). At 14 d, SVL was also statistically reduced
at 3070 mg/L and at the lowest concentration (201 mg/L). By 28 d, tadpoles in all treatments,
except 7775 mg/L had grown to where SVLs of organisms in the NTO treatments were
essentially equal to or greater than the control organisms. In the 7775 mg/L treatment, tadpoles
showed an even greater difference from the control and other NTO treatments (Figure 3-1).

The relative body widths of organisms among treatments were similar at 14 and 28 d (Figure 3-
2). While the control mean width was greater than in any of the NTO treatments, variability
among organisms precluded detection of any statistically significant differences except at the
highest NTO concentration where organisms were considerably smaller. Size differences
among treatments were more visually evident at 14 d than at 28 d (Photographs 7 and 8,
respectively). At 28 d, most of the tadpoles had developed hind limbs with clearly visible digits
(Photograph 9), except for those in the 7775 mg/L treatment, where none of the animals had
developed limbs. Though some tadpoles demonstrated a somewhat contorted vertebral
column, there was no indication that this malformation was associated with NTO concentration
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since some control organisms demonstrated the same abnormality while those in the highest
NTO treatment did not.

Laboratory data sheets and printouts of statistical analyses for these studies are presented in
Appendix C.

3.5 Definitive Test (70-Day Exposure)

All larval anurans in the highest NTO treatment (11,350 mg/L) were dead by day 2 of the test.
The second highest concentration (8382 mg/L) also demonstrated statistically significant
mortality early in the test, with 55%, 35% and 25% survival on days 7, 14 and 28, respectively
(Table 3-9). While a few tadpoles in the 8382 mg/L treatment survived for much of the test (the
last one died on day 63), they showed little or no growth and none developed hind limbs. They
were relatively immobile, spending most of their time on the bottom of the test chamber.

Day 70 survival ranged from 60% (3338 mg/L) to 90% (control and 517 mg/L). All animals that
survived until day 70 developed hind limbs, although some were very small and fell within the
Gosner Stage 28-31 range. At least one animal in each surviving concentration (including the
control) developed hind limbs but did not show front limb eruption, although some front limbs
were visible under the skin.

Eighty percent (80%) of the control organisms developed front limbs and all of those completed
metamorphosis (Table 3-9). A high percentage of animals in the three lowest NTO treatments
(190, 517 and 1346 mg/L) also developed front limbs. Some of the animals in the 190 and 517
mg/L treatments died in the emergence chambers, so that the number completing
metamorphosis in those treatments was slightly lower than the number with erupted front limbs.
Only 50% of animals in the 3338 mg/L treatment completed metamorphosis by the end of the
test.

Development of larval L. pipiens was delayed by exposure to NTO. The first tadpoles to
externally-present front limbs were from the control and 517 mg/L treatments on day 40 of the
test. From day 40 until near the end of the test on day 70, several larval organisms each week
presented external front limbs. The minimum number of days required by any of the test
organisms to reach Gosner Stage 46, (tail absorption and metamorphosis to a froglet), was 44
days. Two organisms from the control and one organism each from the 190 mg/L, 517 mg/L and
1346 mg/L treatments achieved complete metamorphosis by day 44. In the 3338 mg/L
treatment, minimum days to front limb eruption and complete metamorphosis were 45 and 51,
respectively.

Mean time to front limb eruption and complete metamorphosis were 46.3 and 51.0 days,
respectively, in the control, and 59.2 and 61.9 days, respectively, in the 3338 mg/L treatment
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(Table 3-10). There was considerable variability in the time it took for test organisms to present
external front limbs and to achieve complete metamorphosis (Figure 3-3). In the control, for
example, days until metamorphosis ranged from 44 to 69 while in the 3338 mg/L treatment the
range was 51 to 72 days. Mean (of replicate treatments) time to front limb eruption, time to
metamorphosis, and mean minimum times to each of those two metrics were always lowest in
the control (Table 3-10). The 3338 mg/L treatment was always statistically greater than the
control for all of these parameters. Time to front limb eruption in the control (mean = 46.3 d) was
also statistically lower than the 190 mg/L (mean = 53.2 d) treatment, but not the 517 and 1346
mg/L treatments (means = 50.4 d and 49.7 d, respectively) (Table 3-10). Because the time to
limb eruption was not monotonically increasing, the NOEC for all of the limb eruption and
metamorphic temporal parameters was determined to be 1346 mg NTO/L.

Frogs demonstrated no overt abnormalities that were correlated with NTO concentration.

SVLs in the 517, 1346 and 3338 mg/L treatments were higher than in the control or the 190
mg/L treatments. The longest frogs were from the 3338 mg/L treatment (mean of 27.29 mm) but
they were not statistically larger than the control frogs (mean of 25.85 mm) (Table 3-11). Limb
lengths were very consistent among all treatment groups with no statistically significant
differences from the control, with two exceptions. The left and right radio-ulna length of frogs
from the 190 mg/L treatment were statistically (p<0.05) less than the control. However, the
radio-ulna lengths of all other treatments were greater than, and not statistically different from,
the control. Because these data are non-monotonic with no consistent concentration-response,
these statistical differences in the 190 mg/L treatment are likely anomalous and not related to
NTO concentration.

Weights of the frogs at metamorphosis in the three highest NTO treatments were greater than
the control, but the differences were not statistically significant (Table 3-11). The mean weights
of the control and 190 mg/L treatments were 1707 and 1703 mg, respectively, while the mean
weights of the 517, 1346 and 3338 mg/L treatments were 1982, 1853 and 2030 mg,
respectively. Though the increase was non-monotonic and not statistically different from the
control, these data suggest the possibility that NTO is eliciting a substantive response from the
test organism. The larger size of the NTO-exposed organisms was reflected in the weights of
internal organs.

Dissection of the frogs revealed no lesions or obvious malformations. Organs of the digestive
system, including stomach, small intestine and colon, appeared enlarged in frogs from the NTO
treatments, and in particular the 3338 mg/L treatment.The mean weights of the spleen, lungs
(left and right lungs weighed together), kidneys (left and right kidneys weighed together) and
heart in the 3338 mg/L treatment were higher than in the control (Table 3-12). Mean weights of
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the spleen and kidney in the intermediate NTO treatments also tended to be higher than the
control. Lung weights in the intermediate NTO concentrations were similar to or lower than the
control lung weight.

Organ biomass was normalized to the size of the frog from which they were removed by dividing
by total body weight, measured when the frogs were euthanized after they reached Gosner
Stage 46 (Table 3-13). Mean kidney biomass, as a proportion of body weight, was statistically
higher in the 3338 mg/L treatment (0.01304) than in the control (0.00964). Normalized lung
biomass in the 517 mg/L treatment was statistically less than the control. This was the only
situation where normalized organ biomass was statistically less than the control and was
considered an anomalous response (Table 3-13).

The NOECs, LOECs and point estimates for all of the biological parameters are listed in Table
3-14. For two of the sublethal metrics, response was either non-monotonic or was monotonic,
but significant differences from the control did not occur consistently with increasing NTO
concentration. Specifically, Time to Front Limb Eruption in the 190 mg/L treatment was
statistically greater than in the control treatment (refer to Table 3-10). Because the next two
higher NTO concentrations (517 and 1346 mg/L) were not statistically greater than the control,
1346 mg/L was selected as the NOEC, and 3338 mg/L was selected as the LOEC. In the
second example, lung biomass of organisms exposed to 517 mg/L was statistically less than the
control when normalized to body mass. None of the other NTO treatments showed a statistical
difference, and two out of three of the other NTO treatments had lung biomass that was higher
than the control. Therefore, 3338 mg/L was selected as the NOEC and 8382 mg/L was
selected as the LOEC.

Laboratory data sheets and printouts of statistical analyses for these studies are presented in
Appendix D.

3.5.1 Histopathology

Pathology was absent from the liver sections. Pathology was recognized in the frog renal
tissue, in four of five tissues from the control and five of five tissues from the 3338 mg/L
treatment. The number of granulomas (“multiple aggregates of flattened macrophages
encircling necrotic cellular debris and granulocytes” see pathology report in Appendix E) was
higher in the kidney samples from the 3338 mg/L NTO group, relative to the control. Also, those
in the 3338 mg/L NTO exposure group were scored somewhat higher (greater effect), with four
“2s” (6 to 20% affected cell type) and one “3” (21 to 40% affected cell type). Of the four control
renal tissue samples that demonstrated granulomas, three were scored “1” (up to 5% affected
cell type) and one was scored “2.”
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In both of the control testes samples, spermatogonia were numerous. Two of the three testes
collected from 3338 mg/L NTO treatment frogs contained possibly fewer spermatogonia than in
the control. In one specimen from the 3338 mg/L treatment, the seminiferous tubules appeared
smaller than in the control tissues. The pathology results did not provide a clear, definitive
picture of the effects of NTO on testicular tissue.

The laboratory histopathology reports are presented in Appendix E.
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4.0 DISCUSSION

Dissolving NTO into water causes a substantial depression of solution pH. A saturated solution
of NTO in MHW has a pH of ~2.3. Under ambient conditions, without pH adjustment, NTO is
acutely toxic to larval L. pipiens at a concentration of 383 mg/L, with an estimated LCs, of
approximately 250 mg/L, regardless of the age of the organism at test initiation (72 h and 18 d
organisms were tested). Toxicity in ambient NTO is likely associated with, or due solely to, the
very low pH of the NTO solution (3.7 in the highest NTO test treatment). Mortality occurs rapidly,
with little difference in survival between 48 h and 7 d. This pattern is similar to that reported by
Haley et al. (2009) for C. dubia, where the LCsgs at 24 h and 48 h showed only a small
difference.

Even at an initial pH of 4.3 (NTO concentration ~192 mg/L), there was no mortality of younger L.
pipiens after 7 d and only 20% mortality of the older L. pipiens after 7 d. Low pH may induce
multiple physiological responses from larval amphibians, however, effects on Na* balance have
been documented and can be significant. Freda and Dunson (1984) found that, in Rana pipiens
and two other frog species as well as larval marbled salamanders (Ambystoma opacum),
declining pH caused an efflux of Na* ions, resulting in death after approximately 50% of the Na*
had been lost. Rana pipiens was the most sensitive of the species tested by Freda and Dunson
(1984). Some studies have shown that the negative effects of exposure to acidic water could be
ameliorated by elevated external concentrations of certain cations, in particular Ca*? and Mg*?
(Horne and Dunson 1995). Dilution itself can help neutralize the pH of a NTO solution
accidentally released to the environment, particularly if dilution increases with a down gradient
surface plume of water. However, concentrated NTO that is spatially confined could cause rapid
acute toxicity to resident organisms. A comparison of the current toxicity data on L. pipiens with
the C. dubia data of Haley et al. (2009) suggests that the northern leopard frog is not the most
sensitive species that may be present in any given aquatic ecosystem. The sensitivity of C.
dubia to a variety of toxicants is well documented, making it a preferred invertebrate test
species for whole effluent toxicity (WET) tests (Grothe et al. 1996).

The long-term studies described here were conducted with pH-adjusted NTO. Once adjusted,
there was essentially no downward pH drift in the NTO stock solution, and the pH of test
treatments was stable. These results indicate that pH-adjusted NTO is acutely toxic to L. pipiens
only at very high concentrations. At an NTO concentration exceeding 11,000 mg/L, mortality
occurred rapidly, with all organisms dead by day 2. In the next lowest concentration (8382
mg/L) mortality also occurred quickly but some organisms remained alive for up to nine weeks
in the test system. The surviving organisms, however, did not thrive but remained undeveloped
(no limbs) and very lethargic, spending most of their time on the bottom of the test chambers.
The last remaining test organism in the 8382 mg/L treatment died on day 63. While survival of L.
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pipiens was not statistically reduced in any of the remaining NTO concentrations, it was
noticeably lower at 3338 mg/L (60% survival at 70 d). The survival endpoints (NOEC and
LOEC) reported here are substantially higher than those reported by Stanley et al. (2015) in a
28-d chronic exposure study. They reported a LOEC of 5 mg NTO/L and a NOEC of 1.5 mg/L.
While survival (~68%, by extrapolation from a published chart) in the 5 mg/L treatment was
statistically lower than the control, survival did not montonically decrease with increasing NTO
concentration. Survival of L. pipiens in the 100 mg NTO/L treatment, for example, was about the
same or a little higher than in the 5 mg/L treatment. The 5 mg/L LOEC, therefore, may
overestimate the toxicity of NTO to L. pipiens. While some test methods used by Stanley et al.
(2015) were different than those of the current study, it is unknown whether the differences
might have impacted test results.

The 14-d and 28-d growth data suggest growth of young L. pipiens is significantly impacted by
NTO. However, by day 28, NTO-exposed tadpoles had somewhat “caught up” with the control
organisms, with the exception of those in the high (7775 mg/L) treatment where tadpoles
remained clearly smaller than the controls. It was in this NTO treatment that all organisms were
dead by day 63 of the definitive study.

Lotufo et al. (2015) reported that NTO did not bioaccumulate in L. pipiens following short-term
exposure. Lithobates pipiens tadpoles were exposed to 100 mg/L of pH-adjusted (to pH 7.5)
NTO for 24 h. The body residue NTO concentration was 25 mg/kg, resulting in a BCF of 0.25
L/kg, indicating substantial NTO dilution within tissues and very low tendency for NTO to
accumulate. These data suggest that, although NTO can cause toxicity at very high
concentrations, significant bioaccumulation is unlikely, and release of NTO from the body could
be prominent, should juvenile animals move from water containing NTO to water that is NTO-
free.

The apparent effects on growth in young L. pipiens tadpoles (refer to the 14-d growth data,
Table 3-7) may be reflected in the increased time required for larval organisms to present front
limbs and complete metamorphosis. The increasing amount of time needed for larval frogs to
complete metamorphosis has ecological implications, where survival to maturity might be
significantly decreased if the time spent in an ephemeral pool is increased by only a few days.
Larval anurans developing in shrinking ponds may die if all the water evaporates or is drained
from the basin (in the case of irrigation supply reservoirs) before animals have a chance to
emerge as adults. In addition, extended time in juvenile form might increase the likelihood of
predation from fish, birds, reptiles or other aquatic predators since escape out of the water is not
an option. Reduced adult fithess may also result from less time to feed in the terrestrial
environment and build much-needed fat reserves before winter sets in (James et al. 2005). A
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reduced pool of breeding adults could lead to lower reproduction and emergence the following
year.

The absolute weight of various organs increased with increasing NTO concentrations. When
normalized to the mass of the whole frog, however, there were few significant differences. Only
kidney biomass in the 3338 mg /L NTO treatment was statistically greater than the control.
Crouse et al. (2015) reported that kidney mass in rats exposed by gavage to 1500 mg/kg-d of
NTO was significantly elevated, relative to the control group. Crouse et al. (2015) also reported
a statistically significant increase in the brain mass of female rats exposed to NTO at doses of
100 and 1000 mg/kg-d. Females in an intermittent treatment group (315 mg/kg-d) also had
larger, but not significantly larger, brain mass than females in the control group.

The mass of testes and epididymides was significantly reduced in male rats at NTO doses as
low as 30 mg NTO/kg-d in a 90-d study (Crouse et al. 2015). Microscopic examination of
reproductive tissues from male rats in the 315 and 1000 mg/kg/d dose groups demonstrated
moderate to severe degeneration and atrophy of the seminiferous tubules. Interestingly, the
tubules were more severely atrophied in the 315 mg/kg-d group than in the 1000 mg/kg-d group,
with no spermatic precursor cells or adult sperm (Crouse et al. 2015). In the current study, there
were fewer, possibly less robust spermatogonia in some specimens from the 3338 mg/L NTO-
exposure group, although data were inadequate to draw definitive conclusions regarding the
impact of NTO on the L. pipiens male reproductive system.
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5.0 CONCLUSIONS

Dissolution of NTO into an aqueous media causes a substantial drop in pH; under
ambient pH conditions, acute toxicity of a NTO solution to L. pipiens is substantially
greater than when the acidic pH is neutralized pior to testing.

A pH-adjusted NTO solution is highly stable and can be stored for an extended period of
time with essentially no pH drift.

NTO concentrations tended to be higher in the analytical samples collected at the end of
a renewal period (“old” solutions), which is likely due to evaporation from the test
chamber; however, overall NTO concentrations were stable over time.

Data on two test treatments indicate that inter-replicate variability of NTO concentrations
was low. In the 28-d old solution samples collected from replicates A-D of two of the test
treatments, the mean concentrations of 514 and 3285 mg NTO/L yielded %CVs of only
1.12 and 0.91, respectively.

NTO in neutralized (pH-adjusted) solutions caused statistically significant mortality to L.
pipiens at concentrations of 8382 mg/L and greater in a 70-d exposure. While mortality
at 3338 mg/L was not shown to be statistically different from the control, reduced
survival at test termination (60%) in this concentration may be ecologically significant,
and suggests that statistically significant impacts might be identifiable if a larger sample
size is used in future testing.

NTO caused no obvious abnormalities or malformations in the test organisms exposed
up to, and including, 3338 mg NTO/L.

Exposure to NTO increased the amount of time required for front limb eruption and
completion of metamorphosis, although the effects on limb eruption and metamorphosis
were only statistically significant at 3338 mg/L. Delay in metamorphosis and emergence
from a lentic waterbody could increase the likelihood of death and/or reduced adult
fitness with implications for long-term survival and breeding success.

Weight of internal organs increased with NTO exposure. When normalized to body
mass, only kidney biomass from frogs in the 3338 mg/L treatment was statistically higher
than the control.

The lowest NOEC calculated in the current study was 1346 mg NTO/L for the following
parameters: Time to Front Limb Eruption, Minimum Time to Front Limb Eruption, Time to
Metamorphosis, Minimum Time to Metamorphosis and Kidney Biomass.

No pathology was evident in hepatic tissues but pathology was identified in the renal
tissues, with a higher number of granulomas present in animals from the 3338 mg/L
NTO treatment group.
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e The effect of NTO on the L. pipiens reproductive system in unclear. Although some
NTO-exposed animals demonstrated fewer, less robust spermatogonia, there are
insufficient observations to draw definitive conclusions.
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Table 2-1. Characterization of Moderately Hard Water (MHW) used as Dilution/Control

Water
MHW Batch Number
Parameter 11644 11658 11668 11675 11692 11702 11727
Hardness (mg/L CaCOs) 90 88 86 88 90 20 86
Alkalinity (mg/L CaCO3) 61 58 57 61 59 58 58
TRC (mg/L)? 002 002 <002 <002 <002 <002 003
NHa-N (mg/L)° <10 <10 <10 <10 <10 <10 <10

# Total Residual Chlorine
® Ammonia as Nitrogen

Table 2-2. Feeding Levels and Schedule

Amount of Food (Ground

Tetrafin) per Test Feeding Schedule® Notes®
Chamber (g)*
0.025 First feeding on Day 2 Y2 a “Nip”
0.045 Second feeding on Day 5 “Nip”
0.077 Days 7 to Day 12 “Smidgen”
0.1865 Days 14 — Day 26 “Pinch”
0.3055 Day 28 until test termination “Dash”

% |f there was = 50% mortality in any test chamber, the amount of food was reduced to the next smallest
amount shown in this table. This is reflective of the practice in EPA Test Method 1000.0 (USEPA 2002).
® Test chambers were fed on Monday, Wednesday and Friday.

¢ “Name” of spoon as designated by manufacturer; smallest was a “Nip”; largest was a “Dash.”.
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Table 3-1. Water Quality Measurements (Minimum to Maximum) during the 70-d Definitive

Study
NTO T-W Avg. Temperature Conductivity
Concn. (mg/L) pH (°C) D.O. (mg/L) (uS/cm)
0.04 7.8-84 20.2-25.1 46-6.8 294 - 621
190 7.7-85 20.2-25.3 45-6.8 396 - 762
517 7.8-85 20.2-245 3.4-6.8 548 - 873
1346 7.7-84 20.2-24.6 41-6.8 887 - 1684
3338 7.7-83 20.3-25.0 3.8-6.8 1739 - 2584
8382 7.7-83 20.4 -24.9 49-6.9 3760 - 5480
11,350 76-7.8 20.4 - 23.7 6.3-6.7 5560%

% Measurements in the 11,350 mg/L treatment taken only on day O (initiation) and day 2 (all organisms
were dead on day 2); conductivity was unchanged between the two days.

Table 3-2. Concentration of NTO in Analytical Samples

Treatment
(% of NTO NTO Concentration (mg/L)?
Stock) Mean Std. % CV
Test Day 0 2 28 28 49 49 70 Dev.
Typeb New Old Old New Old New Old
0 0 na 0 0 0 0 0.254° 0.042 0.104 244.95
1.28 191 na 211 210 220 145 154 188 31.78 16.86
3.2 445 na 514 526 556 532 549 520 39.94 7.68
8 1120 na 1340 1300 1390 1330 1670 1358 178.60 13.15
20 2880 na 3260 3280 3620 3400 3770 3368 311.02 9.23
50 7150 na 8400 8310 9180 8440 9220 8450 753.39 8.92
75 11,200 11,500 na na na na na 11,350 212.13 1.87

& Al NTO measurements shown here were reported by USACE-ERDC-EP-C in reports included in Appendix A.

® ‘New’ solutions were freshly prepared mixtures to be used for renewal; ‘Old’ solutions were those from the previous
renewal (in the test chambers for at least one week).

¢ Mean of individual replicate concentrations.
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Table 3-3. Time-Weighted Average (TWA) NTO Concentrations

Treatment (% of NTO Stock) Conc:nztrsa?i JrY:A(‘mg/L) Concei?tta?ic-)rr\:\éA(mg/L)
0 0 0.04
1.28 201 190
3.2 480 517
8 1230 1346
20 3070 3338
50 7775 8382
75 11,350° 11,350°

% Only one new and one old sample were collected from the highest concentration, therefore the TWA
NTO concentrations for the < 28-d calculations and the 70+ d calculations were the same.

Table 3-4. Variation in NTO Concentrations among Replicates

Treatment NTO Concentration in Individual Replicates (mg/L)*  Mean
(% of NTO (mglL) Std. Dev. % CV
Stock) Rep A Rep B Rep C Rep D g
1.28 517 506 519 513 513.75 5.74 1.12
20 3300 3320 3260 3260 3285 30 0.91

% 0ld solution samples collected on day 28.
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Table 3-5. Results of Range-Finding Tests using Ambient (non-pH adjusted) NTO

Solutions
NTO Younger Tadpoles (~72 h old) Older Tadpoles (18 d old)
Concn. Mt Day 7 48-hLCs  7-d LCso 48-hLCsx  7-d LCso
(mg/L)' pH Survival (mg (mg Surl\:jia\%r(fy) (mg (mg
(%) NTO/L) NTO/L) 5 NTO/L) NTO/L)
0 8.2 100 70
24.5 7.4 100 100
47.9 6.9 90 90
270.8 252.8 235.8 255.2
95.8 6.3 100 90
1915 4.3 100 80
383 3.7 0 0

Table 3-6. Results of Range-Finding Tests using Neutralized (pH-adjusted) NTO Solutions

Younger Tadpoles (~72 h old)

NTO Older Tadpoles (18 d old)
Concn. Init. Day 7 48-h LCso 7-d LCso 48-h LCso 7-d LCso
pH Survival Day 7
(mg/L) urvival (mg (mg Survival (%) (mg (mg
(%) NTOJ/L) NTO/L) NTO/L) NTO/L)
0 8.1 90 90
943 7.9 90 80
>3710 >3710 >3710 >3710
1840 7.7 90 80
3710 7.4 90 100
15001-468 March 2016
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Table 3-7. Survival and Growth of Tadpoles after 14-d Exposure to NTO

SVL Body Width
NTO T-W Avg.  Survival Mean
Concn. (mg/L) (%)a Mean SVL 14-d ICys 14-d IC1o Body 14-d ICys 14-d ICyp
(mm)? (mg /L) (mg/L) Width (mgl/L) (mg/L)
(mm)°
0 100 14.0 7.6
201 100 11.6° 6.3
480 80 12.8 7.1
1230 80 12.2 6295 61 7.1 6059 1307
3070 100 12.2° 6.7
7775 60 10.0° 5.3"
11,350 0 na na

% 14-d data based on organisms from a single replicate (E).
® Growth is significantly (a=0.05) reduced relative to the control.

Table 3-8. Survival and Growth of Tadpoles after 28-d Exposure to NTO

SVL Body Width
NTO T-W Avg.  Survival Mean
Concn. (mgiL) (%) Mean SVL  28-d ICzs  28-d IC1o Body 28-d1Cs  28-d ICyo
(mm) (mg /L) (mg/L) Width (mg/L) (mg/L)
(mm)
0 100 22.8 13.0
201 100 22.6 10.6
480 80 22.0 11.0
1230 80 23.8 6044 4025 11.2 4350 28
3070 100 23.0 10.8
7775 60 15.0° 8.0°
11,350 0 na na

& 28-d data based on organisms from a single replicate (F).
® Growth is significantly (a=0.05) reduced relative to the control.
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Table 3-9. Summary of Survival, Front Limb Eruption, and Metamorphosis in the 70-d
Definitive Study?

Organisms
Completing
Metamorphosis

Live Organisms
NTO T-W Avg. 14-d Surv. (%) 28-d Surv. (%) 70-d Surv. (%)  w Front Limbs

Concn. (mg/L) (% of orig) o5 o o)
0.04 100 (0) 95 (5.0) 90 (5.8) 80 (8.2) 80 (8.2)
190 100 (0) 100 (0) 80 (11.6) 75 (9.6) 65 (12.6)
517 100 (0) 100 (0) 90 (10.0) 70 (5.8) 65 (5.0)
1346 95 (5.0) 95 (5.0) 80 (14.1) 75 (12.6) 75 (12.6)
3338 85 (5.0) 85 (5.0) 60 (0) 55 (5.0) 50 (5.8)
8382 35 (5.0)" 25 (5.0)° o°
11,350 o° 0° 0°

% Mean (S.E.) values are shown.
® Significantly (0=0.05) reduced relative to the control.

Table 3-10. Summary of Time to Front Limb Eruption and Metamorphosis in the 70-d
Definitive Study?®

NTO T-W Avg. _ Time to Front Min. Time to Fron’[b Met;r:Tc]J?ptr?osis Mmlgﬁwzlrr;ﬁotgis

Concn. (mg/L) Limb Erupt. (Days) Limb Erupt. (Days) (Days) (Days)b
0.04 46.3 (1.8) 40.8 (0.5) 51.0 (2.0) 45.2 (0.8)
190 53.2 (0.8)° 44.8 (1.3) 55.8 (0.6) 49.2 (1.8)
517 50.4 (1.7) 43.0 (1.3) 53.5 (0.7) 47.8 (1.8)
1346 49.7 (2.0) 43.5 (1.6) 54.6 (2.2) 48.0 (2.0)
3338 59.2 (2.3)° 52.0 (2.7)° 61.9 (2.5)° 58.0 (2.5)°

% Mean (S.E.) values are shown.
® Minimum time to front limb eruption and to metamorphosis represents the time it took the first organism in the

treatment to reach the respective endpoint.
¢ Significantly (a=0.05) higher than the control.
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Table 3-11. Summary of Weight, SVL and Limb Lengths of Frogs upon Completion of

Metamorphosis (Gosner Stage 46)?

Length (mm)

NTAO T-W Wet Wt. at Radio-ulna Femur Tibio-fibula
C Vg Metamorphosis SVL
oncn. . . .
(mg/L) (mg) Left Right Left Right Left Right
25.85 5.88 5.87 11.27 11.21 12.48 12.50
0.04 1707 (64.5) (0197)  (0.112) (0.091) (0.149) (0.09) (0.203)  (0.213)
24.43 4.97° 5.08" 10.26 10.01 11.06 11.18
190 1703 (165.2) (1160)  (0.270) (0.381) (0.783) (0.580)  (L054)  (0.746)
26.66 5.52 5.94 11.42 11.23 12.83 12.74
517 1982 (144.7) (0.733)  (0.088) (0.117) (0.448)  (0.624) (0.429)  (0.577)
26.34 5.52 5.91 11.03 10.76 12.24 12.20
1346 1853 (243.0) (1128)  (0172) (0.228) (0.750)  (0.819) (0.650)  (0.783)
27.29 5.71 5.92 11.56 11.17 12.43 12.23
3338 2030 (48.8) (0313)  (0.062) (0.131) (0.148) (0.150)  (0.304)  (0.196)
% Mean (S.E.) values are shown.
® Significantly (a = 0.05) reduced relative to the control.
Note: All mean values are per surviving number of organisms.
15001-468 March 2016
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Table 3-12. Summary of Organ Weights from Frogs Completing Metamorphosis
(Gosner Stage 46)?

NTO T-W Avg.
Concn. (mg/L)

Blot Dry Weight per Surviving Organism (mg)b

Spleen

Kidney

Lung

Liver

Heart

0.04 0.634 (0.100)  16.11(1.294)  14.16 (2.684)  66.26 (3.100)  9.889 (0.736)
190 0.681(0.078)  17.36(0.514)  14.93 (2.286)  64.87 (8.467)  9.538 (0.721)
517 0.908 (0.095)  17.67 (0.856)  9.650(0.721)  91.69 (7.243)  12.75 (0.728)
1346 0.682(0.145)  15.82 (0.247)  11.84(1.209)  71.40 (4.984)  10.65 (0.545)
3338 1.189 (0.091)  25.52(2.604)  22.93(2.261)  74.09 (5.113)  13.14 (0.327)

% Mean (S.E.) values are shown.
b Organs were blotted with laboratory paper to remove excess moisture before being weighed.

Table 3-13. Organ Biomass (as a Proportion of Body Weight)®

NTO T-W Avg.

Concn. (mg/L) Spleen Kidney Lung Liver Heart
0.04 0.00039 0.00964 0.00841 0.03967 0.00612
190 0.00046 0.01131 0.00967 0.04079 0.00621
517 0.00042 0.00836 0.00454" 0.04237 0.00598
1346 0.00042 0.00984 0.00742 0.04374 0.00657
3338 0.00060 0.01304° 0.01170 0.03716 0.00672

% Mean values are shown.
® Significantly (a=0.05) less than the control.
¢ Signfiicantly (a=0.05) greater than the control.

15001-468 March 2016
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Table 3-14. Summary of Statistically-Determined Endpoints in the Definitive Test

Endpoint (mg/L NTO)

Parameter NOEC LOEC LCs(95% C.L.) IC25(95% C.L.) IC10(95% C.L.)
14-d Survival 3070 7775 5040 (3890-6366)
28-d Survival 3070 7775 5279 (4014-6449) -
70-d Survival 3338 8382 3670 (2798-4814)
No. with Front Limb Eruption 3338 8382 2575 (na-4313) 1381 (na-2599)
ugtfrﬁggfggg 3338 8382 1999 (na-4369)  30.04 (na-3079)
Time to Front Limb Eruption® 1346 3338 -- -
Min. Time to Front Limb
Eruption 1346 3338
Time to Metamorphosis 1346 3338
Min. Time to Metamorphosis 1346 3338
Frog Wt. at Metamorphosis 3338 8382 >3338 >3338
SVL of Frogs 3338 8382 >3338 >3338
Radio-Ulna Length (Right) 3338 8382 >3338 >3338
Radio-Ulna Length (Left) 3338 8382 >3338 >3338
Femur Length (Right) 3338 8382 >3338 >3338
Femur Length (Left) 3338 8382 >3338 >3338
Tibio-Fibula Length (Right) 3338 8382 >3338 >3338
Tibio-Fibula Length (Left) 3338 8382 - >3338 >3338
Liver Biomass 3338 8382 --- ---
Heart Biomass 3338 8382
Kidney Biomass 1346 3338 --- ---
Lung Biomass® 3338 8382
Spleen Biomass 3338 8382

 These data sets demonstrated interrupted statistical significance, with some higher NTO concentrations being non-

significant; the higher concentration showing no statistical significance was selected as the NOEC.

15001-468
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Figure 3-1. Snout-to-Vent Length (SVL) (Mean + 1 Std. Dev.) of L. pipiens
Tadpoles at Test Days 14 and 28
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Figure 3-2. Body Width (Mean + 1 Std. Dev.) of L. pipiens Tadpoles at
Test Days 14 and 28
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Figure 3-3. Comparison of Mean Days Until Front Limb Eruption and
Metamorphosis. Error Bars Display Range for that Treatment
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Photograph 1. NTO in MHW before (1a), during (1b) and after (1c) addition of NaOH to raise the pH from
~2.3t0 ~7.5.

Photograph 2. Test exposure design at test initiation. Each exposure cup is randomized on the board.

15001-468 March 2016
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the shelves.

Photograph 4. Emergence chambers.
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Photograph 6. Length measurements taken on frogs after metamorphosis.
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Photograph 7. Euthanized tadpoles after 14-d exposure to NTO.

Photograph 8. Euthanized tadpoles after 28-d exposure to NTO.

15001-468 March 2016
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g Ioping Hind Lilﬁb
- indicates Gosner Stage ~ 36

o 2. .%o

Photograph 9. Closeup of hind limb on tadpole exposed to 1230 mg NTO/L for 28 days.
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TRE Project Number: 15001-468-710



Test Type:

Test Substance:

Dilution Water:

Concurrent Control Water:
Date and Time Test Began:

Protocol Number:

Background Information

Page 1 of
QA Form No. 051

Revision 5
Effective 02/14
TOXICITY DATA PACKAGE COVER SHEET
| 4@
Acute Project Number: 15001,£68-006
JE— \ Lr-i';\alkd“ <5
NTO<Unadjusted (ambient pH) | Species: ~Raneapipiens @
Mod Hard. Organismr Batch Number: 15-012
NA Age:a) D~ h (24-72h) Supplier: Carolina Biological
3/25/15 @ (20 Date and Time Test Ended: 17‘/-5/15— @ <O 350

Investigator(s): W/‘JS@Q !«A IN\VB

pH control?:  Yes @
Type of Test: Static-Rerewal- If yes, give % CO,: NA
Test Temperature: 25+1°C r/Bath #_1 Test Chmbrs:_500-ml cups/b@(&-
Photoperiod: 16 h quHt : 8 h dark Light intensity: 50-100 ft-c.
Test Soluti;m Vol.: 250 ml Replicate_s per Treatment: - 2
Length of Test: ® 7&-21 days Organisms per Replicate: 5
Type of Food and Quantity per Chamber: Grnd Tetramin; ~0.2g Feeding Frequency: ~ every'/d G‘F ter G“’Teﬁ
Test Substance Characterization Parameters and Frequency: @ 'Z’/ 5 o> =
Hardness: Alkalinity: NH;: TRC: , 2 days
pH: __Init and Term Conductivity:  Init and Term g“ | :
Test Concentrations (Volume:Volume): MH, 0.31, 0.625, 1.25, 2.5, and 5% NTO Saturated Stock

(5% is considered 100% for remainder of data pacakge)

Agency Summary Sheet(s)?: NA

"Reference Toxicant Data:

Test Dates: to_ " ICus

"Hist. 95% Control Limits:

to Method for Determining Ref. Tox. Value: _Linear Interpolation

Special Procedures and Considerations:

Study Director Initials: Q/é‘f) Date: 3 /2\5- /6,..

Opep 10805 F

@W ts/12)\§ - Ylastric CL‘Q; wewe Used

!
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QA Form No. 014

Revision 1
Effective 02/14
| 4 @ TEST SUBSTANCE USAGE LOG 0P Az 10 'q l]f:\
Project Number: 15001,268-006
Sample 1 Sample 2 Sample 3 Sample 4
Test Substance Number GL P“ o ¥ 6 ,
From: ; From: From: From:
Test Substance Collection @ /V /4 @ @ @
Date and Time To: /(/A To: To: To:
| @ @ @ @
Sample Type (Grab or Comp) /VA
Date Test Substance Received 9-/ 16/1.5"
ijution Water Number
&L‘Dr TRE#, circle one 11555
Conc\u'r/mnt Control Water RW# /V A
3/25/15
Date(s) Used
Preparation of Test Solutions
Test Test Dilution Total Test Dilution Total Test Dilution Total
Substance Substance Water Volume Substance Water Volume || Substance Water Volume
Conc. Volume Volume (ml) Volume Volume (ml) Volume Volume (ml)
(% Effluent) (ml) (ml) (ml) (mi) (ml) (ml)
MH 0 500 500 0 1000 1000
6.25% 3125 | 468.75 500 63?755" 938 | 1000
12.5% 62.5 437.5 500 125 7 875 1000
25% 125 375 500 250 750 1000
50% 250 250 | 500 500 500 1000
100% 500 0 500 /060 o {oo0
. n)
| ¢ Lood
Total 968.75 | 2031.25 | 3000 Joss'© | 4063 | “50ee”
iitials / Date | 2erts—pAr——(D|| 3/25/15 0477
Initials / Date ‘
Initials / Date NMote 2 (000 mi —;;,o?csrc o
Initials / Date v for Tests 006 s.nd
Initials / Date Q0 7. /P Y/
Initials / Date
Initials / Date
Initials / Date

(pW 3/937"/1$ £ @W 10/6/15 F



Page 3 of ll,_
QA Form No. 060
Revision 3
Effective 02/14

@ Nof“/'l\arr\ Leai)mrc‘ F‘ca— (Ln hobatas P ‘Piens)
FATHEAD-MINNOW (PIWEPHALES PROMELAS—
@
0

CHRONIC BIOLOGICAL DATA
Q5 AR IOI q ‘\S

Project Number: __ 15001,268-006 ”
Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 0 1 2 3 4 5 6 7 Remarks
wi | A [ s [ s]6 |5 [5 [56 |5 1[5
MTo| B s | 515 5 15 |5 | S |5
= O c —f—5— <
D 5 -
6.25% | A Iy 5 15 |5 S 15 15
W#loz| B | 5 | s |5 |5 |5H5 |5 | & |5
@(¢=T] c 1T—5
224 D ~N ~U
24°| 125% [ A 51l s |5 5 15 |5 s | 4
#10| B | 5] s |8 1 |5 16 |5 |5
~423| ¢ 5 -2
D [—= .
25% A 5| s B S 5 |5 s |5
Mio=| B IS = |5 5 5 |5 5 |5
W.4| c 45 ’l‘u
D 5
50.0% A 5 s |8 5 5 5 s |5 AIW
v B | S | 5 |5 s |15 |5 g [gs | e
A e —
p 1%
100.0%| A s |l o |O - | - — ~ |-~
AL - s O 10 -~ | =1- 1=
3%3 c = <
D T T~
A
B
C
D
Date: 5/2’\44.9- %,é,/ Y EEE S Wy | Imhs |3Dhs %l/b“ 1l
Time: || 1722 | {710 [pBlD |0 [v@s |oaS |/430 ?ﬂ;?ﬂ_@
Initials: || pA72 | D6 |90 | M [ [se [0 |

T - . -
Opnp 3/25/4615 E- on! M 7@"@/_&5 P e rols/ts £
@‘6‘0 W/lliz £- payeid Y i&%—é\ﬂ\ﬂu‘\i(ﬁ‘:}‘}_a éf @W /0/1'1/15 £ ‘J niea s red concan,

v S@c)"
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QA Form No. 060

Revision 3

© Northenn Le;;pa»i F'aa (Lci-l«o batos ?‘pBAS)Effectlve 02/14

FATHEAD- MINNOWA(PITEPHALES PROMELAST

CHRONIC BIOLOGICAL DATA B M‘ﬁﬂ/‘)‘ﬁs
2 O]
Project Number: __ 15001.268-006
Number of Surviving Organisms
. Test Day Day Day Day Day Day Day Day
%Conc. [ Replicate 8 9 10 11 12 13 14 15 Remarks
MH A 515
' B 5 |b
A —
Dr
625% | A § |5
B 5 5
C
b P—
125% | A 313
B S |5 ‘
c —— 1 —1 1 |
D -
25% A § [5
B 5|5
o — —
D
50.0% | A T l5
B CHES)
C‘ '—_\\
D e R
100.0% A
B
Cc
D
A
B
C
D
Date: 4/1/}5 43l
Time: || /680 |[0o¥B0D
Initials: MD K2

CDW /6,05 £
@ Lo (UisWS £
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Note: Hardness, alkalini
QA Form No. 084.

*Dilution/control water and effluent were brought to 25°C prior to making the dilution series. The temperature of resulting

QAF
Revision 4
@ Effective 02/14
ALk
e CHRONIC CHEMICAL DATA (INFIAL) &b - #iof5 1S
Project Number: 15001,268-006
. Litho L«,-_{c_s ©
Test Species. -Ranapipiens
New old old
% Dgy Dia,y <I%ay Day Day Day Day Day |Meter# Remarks
— Conc.. MH C§||1|c.
pH B84 | T4 423
D.O. (mg/L) 7.217.0 16.6 g
Temp. (°C) 19\ L-5
Cond. (uS/cm) Mg |25 (324 |5
Hard. (mg/L) 9K Tigr
Alk. (mg/L) o) Ty
TRC (mg/L) iy ||<p0™ 22
NH; (mg/L) s ||K 1,0 H4#)
Conc.: 6.25%
pH /417,01 7.1
D.O. (mg/L) ’ 2.016.5 | 6,2
Temp. (°C) —
Cond. (uS/cm) 307 | 314 | » (>
Hard. (mg/L)
Alk. (mg/L)
TRC (mg/L)
NH3 (mg/L)
Conc.: 12.5%
pH 6.1 17.0164-9
D.O. (mg/L) 7.0 1 6.2 16.4
Temp. (°C) -
Cond. (US/cm 3ol 3% DY
Conc.: 25%
pH 6&?7 é s ' é s é
D.O. (mg/L) 7-116,0 | 95,3
Temp. (°C) -
Cond. (uS/cm) 2981207 |Xi6
Date: [[%5/s Y/ [Yy5
Time: //7'5 1000 | %30
nitials: |92 | 04f | e

effluent dilution is assumed to also be 25°C.

@W lv/é_/lb-f
@ o thslis £

y, TRC, and NH3 data appearing on this page have been transcribed from the wet chemisiry Tog




Pagegéc")f_\_a_
QAF No. 058
A Revision 4 -
@ : Effective 02/14
ALt ,
4 O CHRONIC CHEMICAL DATA (INITIAL)
&b MeLofls
Project Number: 15001,268-006 I
Test Species:Lé;:fr\éJ ;%Tgrfs © "
New i sl )
% DST——D:y —gay Day Day Day | Day Day [Meter # Remarks
Conc.:
pH 45| 5.4 |5.6
D.O. (mg/L) 7.0 15.4 |5
Temp. (°C) -
Cond. (uS/cm 314 (333 (344
Conc.:
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm
Conc.:
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm ,
Conc.: |
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm
Conc.. [ 100%
pH 3,7
D.O. (mg/L) 7. A
Temp. (°C) 20,5
Cond. (uS/cm) Y05
Hard. (mg/L)
AIK. (mg/L)
TRC (mg/L)
NH5 (mg/L)
Date: || 32515 |Yvis [Yi/ns
Time: || V25 ligo2 |paw
Initials:|| D4 | & | oo .
Note; Hardness, alkalinity, TRC, and NH3 data appearing on this page have been transcribed from the wet chemisiry log
QA Form No. 084.
*Dilution/control water and effluent were brought to 25°C prior to making the dilution series. The temperature of resulting
effluent dilution is assumed to also be 25°C. .
Opep  w/s/i5 E
@-M‘ll\s‘ \S-E:
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QA Form No. 055
Revision 3
Effective 02/14
@ ¢ DAILY TOXICITY TEST LOG ap: poziofa] S
Project Number: 15001-268-006
Test Species: (%) Ranavpipiens
— L tihohates
General Feeding Initials/Date
= a.wc!lo B‘L
Comments wﬁ ® -~ ? Grnd Tetramin/
Random Chart: Rewrded  Min/Max Thermometer # M9 ~(pinch por ref)
Test Day 0 |Test Solution Mixed at: {loo- lLivyg Fed @
Test Organisms Added at: ‘200 22
' /255
TestDay 1 |Real Time: 24 C Min-Max Range: 23-24 C Fed @ \
3/26/is
TestDay 2 [Real Time: 2.4 °C Min-Max Range: »7%-~24 °C Fed @ \\c» ¢ 6P
~d pinciod
TewaSin veod | 319715
added. fRETRP
Test Day 3 |Real Time: 2.4 °C Min-Max Range: 2+ -25% °C Fed @
S/2%/i5
Test Day 4 |RealTime: 2 | °C Min-Max Range: 2%-26 °C Fed @ AP
’3/1‘?/’(5“
Z
Test Day 5 |[Real Time: 3 ¢ °C Min-Max Range: 2325 °C Fed @ 1> %P
A \P\NO"\O?
\ercofun acddd 3/30f|5
[ <@
TestDay 6 |[Real Time: ; o °C Min-Max Range: 5 .. g4 °C Fed @ 0ap0
/305
Test Day 7 |Real Time: 24 °C Min-Max Range: 2 y~-24 °C Fed @ \OK5 P
,\,‘eé«'ﬁ*\(‘}g \
ATESAn coded Hhhes
Jre
TestDay 8 [Real Time: 34 °C Min-Max Range: 5% -2 §~ °C Fed @ r®
2
) CA . Stesa ~ 25~ 27T. 040 @Mﬁ /35 E
SGrgon fovins o A e
@W oke/ 15 E
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QA Form No. 055

Revision 3
Effective 02/14
o 4d DAILY TOXICITY TEST LOG Qp : ke 1014115
([Project Number: 15001,268-006
[Test Species: ¥ -Renapipiens
LL-HAQ bates
General Feeding I Initials/Date
Comments ' Grnd Tetramin
Random Chart; YWD)‘_’W Min/Max Thermometer # M-15

Test Day 9 |Real Time: Zk{ °C Min-Max Range: 2.4 -2y °C Fed @ 09:5(%
~l PN © ]
TercaSioy rep| /3 fi5

[fest Day 10 |Real Time: °C Min-Max Range: °C Fed @

IF est Day 11 |Real Time: °C Min-Max Range: °C Fed @

IF est Day 12 |Real Time: °C Min-Max Range: °C Fed @

P’est Day 13 |Real Time: °C Min-Max Range: . °C Fed @

Wrest Day 14 [Real Time: °C Min-Max Range: °C Fed @

ffest Day 15 [Real Time: °C Min-Max Range: °C Fed @

lest Day 16 [Real Time; °C Min-Max Range: °C Fed @

[fest Day 17 |Real Time: °C Min-Max Range: °C Fed @

Opap 10/c/i5E
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CETIS Ana|ytica| Report ‘ Report Date: 12 Oct-15 16:57 (p 1 of |2)

Lithobetes » (olens (D Test Code: 468-006 | 14-5502-6152
1 1

~Fathead-Minnéw-96-h-Acute Survival Test TRE Environmental Strategies, LLC
Analysis ID:  03-3171-4901 Endpoint: 48h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 12 Oct-15 16:57 Analysis: Binomial Method Official Results: Yes

Batch ID: 19-4477-9963 | _, Test Type: Survival{86hy O Analyst:  Lab Tech

Start Date: 25 Mar-15 #4506~ «© Protocol: EEAJ&Z#R—GZ—%—Z—(—ZGOZ—)— © @@ Diluent: Mod-Hard Synthetic Water

Ending Date: 20-Mar45-13:55- Species: PRimephales-promelas Lithobates P pleBrine:

. i 1

Duration:  -95h © Source:  Ia-HeuseCulturs (. Bw[%‘g‘ Age:

Sample ID: 07-8220-9724 Code: 2ESF92BC Client: Confidential

Sample Date: 24-Mar-t5— 0 Material: NotApplicable A/ TO (@ Project:  Special Studies

Receive Date: Source: ReferenceFoxicant— O

Sample Age: 38k © Station:

Binomial/Graphical Estimates

Threshold Option Threshold Trim Mu Sigma LC50 95% LCL 95% UCL

Control Threshold 0 0.00% 2.433 0 270.8 191.5 383

48h Survival Rate Summary Calculated Variate(A/B)

C-mg/L Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Dilution Water 2 1 1 1 0 0 0.0% 0.0% 10 10
245 2 1 1 1 0 0 0.0% 0.0% 10 10
47.9 2 1 1 1 0 0 0.0% 0.0% 10 10
95.8 2 1 1 1 0 0 0.0% 0.0% 10 10
191.5 2 1 1 1 0 0 0.0% 0.0% 10 10
383 2 0 0 0 0 o] 100.0% 0 10

48h Survival Rate Detail
C-mg/L Control Type Rep 1 Rep 2

0 Dilution Water 1 1 |
245 1 1
47.9 1 1 |
95.8 1 1 |
191.5 1 1

383 0 0

48h Survival Rate Binomials

C-mg/L Control Type Rep1 Rep 2

0 Dilution Water  5/5 5/5

245 5/5 5/5

47.9 5/5 5/5

95.8 5/5 5/5

191.5 5/5 5/5

383 0/5 0/5

CD:DA@ ‘0/[7—,/1\’)’ f

000-470-187-1 CETIS™ v1.8.7.16 Analyst_Q47°  aa: Mwhél (S
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CETIS Ana|ytica| Report Report Date: 12 Oct-15 16:57 (p 2 of '2)
L({.]w ates ploiens (O Test Code: 468-006 | 14-5502-6152
r T T
~Fathead-Minrew-96-h-Acute Survival Test TRE Environmental Strategies, LLC
Analysis ID:  03-3171-4901 Endpoint: 48h Survival Rate CETIS Version: CETISv1.8.7 ‘
Analyzed: 12 Oct-15 16:57 Analysis: Binomial Method Official Resuits: Yes
Graphics

1@

09

0.3

0.7

48h Survival Rate

C-mo/L

O 10/11//5’ £
Dop

000-470-187-1 CETIS™ v1.8.7.16 Analyst_O42  aa,_Av1ofle]1S




CETIS Analytica| Report Report Date: 12 Oct-15 16:57 (p 1 of 2)

Litbo bs +es  DIplENS Test Code: 468-006 | 14-5502-6152
T [
Fathead-Minnow-96-h-Acute Survival Test 7 c/a v @ TRE Environmental Strategies, LLC
i

Analysis ID:  01-8858-5255 Endpoint: —86h-Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 12 Oct-15 16:57 Analysis: Untrimmed Spearman-Karber Official Results: Yes

Batch ID: 19-4477-9963 1200 Test Type: Survival{gen (O Analyst:  Lab Tech

Start Date: 25 Mar-15-44750 (1) Protocol: ERA24R-02-0122002 O Diluent: Mod-Hard Synthetic Water

Ending Date: 20-Mar16-13:66-(1) Species: Rimephales-promelas OP thobestes ,o l/o"el\é Brine:

Duration; 95t S i in-Heuse-Cuiture Age:
uration 0} ource Cora/!ha, B rolocical ge

Sample ID:  07-8220-9724 Code: 2E9F92BC 4 Client: Confidential

Sample Date: -24-Mar-t5— (D Material: NotApplicavte A/ T I (D Project:  Special Studies

Receive Date: Source: -Refersrce-Foxicant CD

Sample Age: -39 (D Station:

Spearman-Kérber Estimates

Threshold Option Threshold Trim Mu Sigma LC50 95% LCL 95% UCL
Control Threshold 0] 0.00% 2.403 0.02943 252.8 220.7 289.5

Test Acceptability Criteria

Attribute Test Stat TAC Limits Overlap Decision
Control Resp 1 0.9-NL Yes Passes Acceptability Criteria

@ —%%—Survival Rate Summary Calculated Variate(A/B)

76-mg°7l\. Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B

0 Dilution Water 2 1 1 1 0 0 0.0% 0.0% 10 10
24.5 2 1 1 1 0 0 0.0% 0.0% 10 10
47.9 2 0.9 0.8 1 0.1 0.1414 15.7% 10.0% 9 10
95.8 2 1 1 1 0 0 0.0% 0.0% 10 10
191.5 2 1 1 1 0 0 0.0% 0.0% 10 10
383 2 0 0 0 0 0 100.0% 0 10

—86tr Survival Rate Detail

C-mgfl:\/ Control Type Rep 1 Rep 2
0 Dilution Water 1 1

24.5 1 1
47.9 0.8 1

95.8 1 1
191.5 1 1

383 0 0

@ urvival Rate Binomials
V- @
c-mgiL/  Control Type Rep1  Rep2

0 Dilution Water  5/5 5/5
245 ) 5/5 5/5
47.9 4/5 5/5
95.8 5/5 5/5
191.5 5/5 515
383 0/5 0/5

@D/é/p /0/(2/(5 =

000-470-187-1 CETIS™ v1.8.7.16 Analyst_ D47 an; -_FYLLD/‘ b{iS
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CETIS Analytica' Report Report Date: 12 Oct-15 16:57 (p 2 of 2)
L 1-/\0 ate s Dipleas @ Test Code: 468-006 | 14-5502-6152
X [ . . .
—Fathead-Minnow-96-h Acute Survival Test 7 - D oy @ TRE Environmental Strategies, LLC
Analysis ID:  01-8858-5255 Endpoint: 96# Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 12 Oct-15 16:57 Analysis: Untrimmed Spearman-Karber Official Results: Yes
Graphics

96h Survival Rate

C-mg/L

@W lo/ 12,15~ &

%0-470-187-1 CETIS™ v1.8.7.16 Anayst D4R o Wfloll(ﬂfﬁ
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QA Form No. 051
Revision 5
Effective 02/14

TOXICITY DATA PACKAGE COVER SHEET

Test Type: Acute

4 @
Project Number: 15001 £68—OO7

Test Substance:

NTO( Unadjusted (ambm

LL%’Z\O IJ et d CD

Species: —Rapa-pipiens

Dilution Water: Mod Hard Organisr Batch Number: 15-008
Concurrent Control Water:  NA Age: jfstc,/ (Stage 25+)  Supplier: Carolina Biological
Date and Time Test Began: _225/15" @ (200 Date and Time Test Ended: /315 @ 08595
Protocol Number: Investigator(s): DAP / %P /’Mﬂl\‘“
A J '4 T

Background Information

pH control?:  Yes @
Type of Test: Static-Rerewal— If yes, give % CO,: NA @
Test Temperature: 25+1°C Env. Chmbp/Bath #: _1 Test Chmbrs:_500-mi cupsibeakers-
Photoperiod: 16 h light : 8 h dark Light intensity: 50-100 ft-c.
Test Solution Vol.. 250 ml Replicates per Treatment: 2
Length of Test: /121—21 days Organisms per Replicate: 5

f\
Type of Food and Quantity per Chamber: Grnd Tetramin; ~0.2g Feeding Frequency: ~ every‘l d mf'f%
' e CD y éﬂé s

Test Substance Characterization Parameters and Frequency: 9 4 z
Hardness: Alkalinity: NHa: TRC: R iCd
pH: _Init and Term Conductivity:  Init and Term

Test Concentrations (Volume:Volume):

MH, 0.31, 0.625, 1.25, 2.5, and 5% NTO Saturated Stock

Agency Summary Sheet(s)?: NA

(5% is considered 100% for remainder of data pacakge)

"Reference Toxicant Data: Test Dates: to I1Cos:
"Hist. 95% Control Limits: to Method for Determining Ref. Tox. Value: _Linear Interpolation
Special Procedures and Considerations:
Study Director Initials: ; Date: . —
y D2 B5/ 05

Wppp 1026705 E

Z5)

W 10/54/15 < Plastie

cblbs Wa;ﬁo{



Page 2 of f’ Z_ ‘

QA Form No. 014

Revision 1
Effective 02/14
4 @ TEST SUBSTANCE USAGE LOG
Project Number: 15001 7{68-007 4P Mz zo |
Sample 1 Sample 2 Sample 3 Sample 4
Test Substance Number CLP-066
From: From: From: From:
Test Substance Collection @ /{/ A @ @ @
Date and Time To: To: To: To:
@ WA @ @ @
Sample Type (Grab or Comp) /1/A
Date Test Substance Received 2/16/15”
Dilution Water Number
RW# or TRE#, circle one 11553
Concurrent Control Water RW# /A
3/2s/5
Date(s) Used
Preparation of Test Solutions
Test Test Dilution Total Test Dilution Total Test Dilution Total
Substance Substance Water Volume Substance Water Volume || Substance Water Volume
Conc. Volume Volume {(ml) Volume Volume (ml) Volume Volume (ml) ‘
(% Effluent) (ml) (ml) (ml) {ml) (ml) (ml)
MH 0 500 500 0 1000 1000
6.25% 31.25 468.75 500. 63 938 1000
12.5% ~ 62.5 437.5 500 125 875 1000
25% 125 375 500 250 750 1000
50% 250 250 500 500 500 1000
100% 500 0 500
Total 968.75 2031.25 3000 938 4063 5000
Initials / Date 3/25/15  Ddo’
Initials / Date
Initials / Date Aoto' 000 ml Qrmpeoef
Initials / Date {or 4255 006/ dnd
Initials / Date op7 - bap sas/S
Initials / Date
Initials / Date
Initials / Date

Opsp ro/1é/5 E
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CHRONIC BIOLOGICAL DATA

Nc.—&‘l\arw LoapamJ fr?@ L$Aa£m€s$ P"F"°*~§)
~FATHEAD MMNNOW(PIMEPHALES PROMELAS)—

Page 3 of I Z )
QA Form No. 060
Revision 3

Effective 02/14

8- M2 102§

4
Project Number: __ 15001-268-007

|

Number of Surviving Organisms

Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 0 1 2 4 5 6 7 Remarks
MH A 5|1 5|5 |a |y ) Y [ #
sl B | & | 5|15 |3 |4 |3 3 13
19, c J—3 @/
D 5 :
625% | A |5 | g |H | |5 |5 | § |5
NTo=| B 5 | & | 5 5 S 15 5 |5
24.5 | =5 [
o N
26% | A | & | & |5 |4 & [ 4 |4 |4
105 B s | & 165 |58 S |5 s |5
e — —
. F~ -/ —
25% A |lg |5 |5 |5 |5 5 5 15
gos| B |5 | £15 |5 |9 5 | & |4
25.4 c L
D —f—5—
500% | A 5 5 |4 “ 4 4 y |4
Y= | B S | sol4g |41y |Y g |4
[lg G 5 —— [
-t
100.0%| A S 20| O - - —_ - | —
yo=| 8 | & @80lg |- |- [— [T [—
333 | —e ~5-
b 51—
A
B
c
D
pate: |59 | Yhs/s| 346 [Py [3hals [9/a0s [Yps Wins
Time: || 22| (310 |opas | Vb5 | iz |0920 |luze  |ema0
Intials: || D20 | oAT 2. w || M <0

0}0;33/15/2‘\)’ E -only 2 reps

@W 326/ Opup /S E
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CHRONIC BIOLOGICAL DATA

C_L&{.‘\al)‘d‘ss p ‘P 3

Pageigif iz
QAF No. 060

Revision 3
Effective 02/14

QP M2i10(20 S

2 [O4
Project Number: __ 15001-768-007

Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 8 9 10 11 12 13 14 15 Remarks
wi | A 14 | ¢
B | > 13
c —_— ] I
D |
6.25% A g [
B =
C
D — ] I
12.5% A g 4
B < |5
C ~—— L e
b —]
25% A s | B
B | 4 |4
c — EE—
D S~ 1
50.0% A i 4
B L]’ LP [N} [NR7X= ‘1-«\0-\!:9\3 Q-W\evc\g\_{ .
c R S—— I S—
D A~
100.0% A
B
C
D
A
B
C
D
pate: |/ #2415 |4/3f15 ‘
Time: /659 (P55
nitials: | O | 69

@W /o/)-d/lj";
@ Do "shs E
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QA m No. 058
Revision 4
Effective 02/14
ALE
Y @ CHRONIC CHEMICAL DATA (INFHATL)
Project Number: 15001-268-007
Test Species: wgfﬁtgﬁs @
, Mew oLd ol
% D(e)ay Day D%y Day Day Day Day Day [Meter# Remarks
2 : :
| Cone: MH B ngc.
pH LA 34|29 £423
D.O. (mg/L) /. Al 1o | 64 5
Temp. (°C) [T\ L=y~
Cond. (uS/cm) D15 |p25 | »2¢ (s~
Hard. (mg/L) g Tyt~
Alk. (mg/L) o Torr
TRC (mg/L) Vg || Lo.o2 29
NH; (mg/L) Y L 1.0 Az
Conc.: 6.25%
pH 7.4 110 | 7.
D.O. (mg/L) D0l cu | ¢l
Temp. (°C) -
Cond. (uS/cm) 207 131§ |>i5
Hard. (mg/L)
Alk. (mg/L)
TRC (mg/L)
NH; (mg/L)
Conc.: 12.5%
pH oo 641 6.6
D.O. (mg/L) 7.0l 6.5 6.2
Temp. (°C) —
Cond. (uS/cm) 01 (212 324
Conc.: || 25%
pH 63| (2162
D.O. (mg/L) /1| 26 l6.0
Temp. (°C) -
Cond. (uS/cm) A9 1»06 |3 (>
Date: [Yasgs W/ tees [ 1es
Time: || 1125 /oo | 045
Initials:|| pef | it D84
Note: Hardness, alkalinity, TRC, and NH3 data appearing on this page have been transcribed from the wet chemistry Tog

QA Form No. 084.

*Dilution/control water and effluent were brought to 25°C prior to making the dilution series. The temperature of resulting

effluent dilution is assumed to also be 25°C.

S i 10/2%6/t5 € G am"Hshs B

Doer 31545 E
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CHRONIC CHEMICAL DATA (INFFIAL)

Page(pof i
QA m No. 058
Revision 4
Effective 02/14

Project Number:

15001-268-007

QA Form No. 084.

. ‘ln'ka bg)'!;'bb (9
Test Species: Rarapipiens
dee old ok
% Dgy Day T;y Day | Day Day | Day | Day [Meter#  Remarks
9 -
Conc.: 50.0% Cg\gc
pH 4.3 | 4.9 | 5.3
D.O. (mg/L) 2.0 5.6 |5.4
|Temp. (°C) ~— | )
Cond. (uS/cm 314 1322 (340
Conc.:
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm
Conc.:
pH
D.O. (mg/L)
Temp. (°C) .
Cond. (uS/cm
Conc.: |
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm
Conc.. | 100%
pH 3.7
D.O. (mg/L) 7.4
Temp. (°C) 29,9
Cond. (uS/cm) 405
Hard. (mg/L)
Alk. (mg/L) '
TRC (mg/L)
NH, (mg/L)
Date: | %445 |Virg | %/
Time: {25 |1d(0 | o=4F
Initials:}f p2P | o | A
Note: Hardness, alkalinity, TRC, and NH3 data appearing on this page have been franscribed from the wet chemisiry 1og

*Dilution/control water and effluent were brought to 25°C prior to making the dilution series. The temperature of resulting
effluent dilution is assumed to also be 25°C.

o
@ Qe hs

10/3605 %
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Page 7 of_lz_
QA Form No. 055

Revision 3
Effective 02/14
H @ DAILY TOXICITY TEST LOG
Project Number: 15001-268-007
Test Species: Rama-pipiens
(%) [H-Aaé@{ré S
General Feeding Initials/Date
i R B4
Comments EAM " / Grnd Tetramin
Random Chart Vet /e Min/Max Thermometer# <“1-(5 -
TestDay 0 [Test Solution Mixed at: (loo -1V 5 Fed @
Test Organisms Added at: \20 0 per”
/2515
Test Day 1 |Real Time: 24 °C Min-Max Range: 2324 °C Fed @ W
Test Day 2 |Real Time: 24 °C Min-Max Range: 23,24
Test Day 3 |Real Time: I, °C Min-Max Range: 24 ~ 25" °C &/ Fed @ WSO 20 v~
. o Lpunein o¥ 3/3:”(\5
‘erkeoswin Swd
oddel /g | 4P 30
Test Day 4 |Real Time: 2y °C Min-Max Range: 23-28 °C Fed @
2450
Y2ehs
TestDay 5 |Real Time: 2. °C Min-Max Range: »~ C Fed @ \ oD 20
Jekra i 3] 20fig
odded [ ree
Test Day 6 [Real Time: 2y °C Min-Max Range: 24-26 °C Fed @ 5
3/?#//5’
Test Day 7 [Real Time: °C Min-Max Range: N °C Fed @ @55 %{»
Q‘L'L 24-26 w\p‘am\'\ag Q{; i
. \Sasan 280 i ()12
/e |
Test Day 8 |Real Time: 2 L/ °C Min-Max Range: 23-2Y °C Fed @ )
| Y s
. 1\
(D sp gjaths~- 0P \ _
® sPB\a'bf s - \S&d@q o QQQQ\&\Q{L\N‘GS Aoy 2, no c)»mf% on 38715 . &o&auog& .
' o n - ‘ . p a0 QG
X on%\m%wm%@\ N Fignt ploct (dayq1). d(éfe%cxrd doy Vefzdmﬂ

. @W /26/t5 £~



Page 8 of _]_2,
QA Form No. 055
Revision 3
Effective 02/14

@
'? DAILY TOXICITY TEST LOG
Project Number: 15001.268-007
Test Species: () Ranapipiens
24 to.
General Feeding  |Initials/Date
Comments _ Grnd Tetramin
Random Chart:got raw/M Min/Max Thermometer # #\-i5 \

Test Day @ |Real Time: 24 °C Min-Max Range: 5 y_, 4 °C Fed @ OR 20 <&)
~lpmcho >
Terrainfreo | 4/3 [i5

fest Day 10 [Real Time: °C Min-Max Range: °C Fed @

Wrest Day 11 [Real Time: °C Min-Max Range: °C Fed @

lest Day 12 [Real Time: °C Min-Max Range: °C Fed @

[Fest Day 13 [Real Time: °C Min-Max Range: °C Fed @

[Fest Day 14 |Real Time: °C Min-Max Range: °C Fed @

[fest Day 15 [Real Time: °C Min-Max Range: °C Fed @

[fest Day 16 |Real Time: °C Min-Max Range: °C Fed @

[Fest Day 17 |Real Time: °C Min-Max Range: °C Fed @

@

WP 10/26/15 £




CETIS Analytical Report
Loxhobate, pipions

Qk‘}se, A of 1T
09 Dec-15 12:21 (p 1 of 2)
468-007 | 08-3105-5152

Report Date:
Test Code:

F.a&head-anovrsc-h-Acute Survival Test

TRE Environmental Strategies, LLC

Analysis ID:  12-9840-7812 Endpoint: 48h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 09 Dec-15 12:21 Analysis: Untrimmed Spearman-Karber Official Results: Yes
Batch ID: 19-4477-9963 Test Type: Survival (96" o Analyst: Lab Tech
Start Date: 25 Mar-15 12:00 Protocol: -EPAB2TR-UZ-012 (2002} <D Diluent:  Mod-Hard Synthetic Water
Ending Date: 03 Apr-15 08:55 Species: -Rimepialespronetas & 1 hodatas /’l"‘"’*‘ Brine:
Duration: 8d 21h Source: in-House-Suitwro— C._, [, B,c.leau..QAge. ~ 1% 4 @
Sample ID: 14-1246-9521 Code: 54309311 Client: Confidential
Sample Date: -26-Oct=45-43:39— Material: Net-Applicable— Project: Special Studies
Receive Date: 26-Oct=t513:33— () Source:  Research
Sample Age: NA Station:
Spearman-Kirber Estimates
Threshold Option Threshold  Trim Mu Sigma LC50 95% LCL  95% UCL
Control Threshold 0 0.00% 2,373 0.03806 235.8 197.9 280.9
48h Survival Rate Summary Calculated Variate(A/B)
C-mgiL Control Type Count Mean Min Max StdErr  StdDev CV% %Effect A B
0 Dilution Water 2 1 1 1 0 0 0.0% 0.0% 10 10
24,5 2 1 1 1 0 0 0.0% 0.0% 10 10
47.9 2 1 1 1 0 0 0.0% 0.0% 10 10
95.8 2 1 1 1 0 0 0.0% 0.0% 10 10
191.5 2 0.8 0.8 0.8 0 0 0.0% 20.0% 8 10
383 2 0 0 0 0 0 100.0% 0 10
48h Survival Rate Detail
C-mg/L Control Type Rep 1 Rep 2
0 Dilution Water 1 1
24.5 1 1
47.9 1 1
95.8 1 1
191.5 0.8 0.8
383 0 0
48h Survival Rate Binomials
C-mg/L Control Type Rep1 Rep 2
0 Dilution Water  5/5 5/5
245 5/5 5/5
47.9 5/5 5/5
95.8 5/5 5/5
191.5 4/5 4/5
383 0/5 0/5
w@,g/b 245005 £

000-470-187-1

CETIS™ v1.8.7.16

Analyst; W QA: N—\Z‘Q l IS




CETIS Analytical Report
l/+ka$4*<>¢> Pp e g @

Rgele ot Lc
Report Date: 09 Dec-15 12:21 (p 2 of 2)
Test Code: 4868-007 | 08-3105-5152

‘Fathead Minmow 96=tt Acute Survival Test

TRE Environmental Strategies, LLC

Analysis ID:  12-9840-7812 Endpoint: 48h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 09 Dec-15 12:21 Analysis: Untrimmed Spearman-Karber Official Results: Yes
Graphics

10 @Q—@=

09 |-

08 [

48h Survival Rate

wep (2GS E

000-470-187-1 CETIS™ v1.8.7.16

z
Analyst: W QA: M\Zh»b




PQ%Q, W _op 1L

CETIS Analytical Report Report Date: 26 Oct-15 13:44 (p 1 of 2)

I1hoda te5 = imien s Test Code: 468-007 | 08-3105-5152

T 7
W Acute Survival Test 7_Dq\ ) @ TRE Environmental Strategies, LLC
Analysis ID:  03-4985-1184 Endpoint: _96k-Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 26 Oct-15 13:44 Analysis: Untrimmed Spearman-Kérber Official Results: Yes
Batch ID: 19-4477-9963 Test Type: Survival ,(BGﬁr @ Analyst: Lab Tech
Start Date: 25 Mar-15 12:00 Protocol: -EPA/824/R-02.012 (2002y @ . [gigjent: Mod-Hard Synthetic Water
Ending Date: 03 Apr-15 08:55 Species: Pimephales-promelas L,+hob.tes P Brine:
ion: 1 -in-Heuse-Gultur ! ) :

Duration 8d 21h Source ® Cslina Qlol%lc-u pge A8 da V.S
Sample ID: 14-1246-9521 Code: 54309311 4 Client: Confidential
Sample Date: 26-0ct-1543:39 (O Material:  NotApplicable- A/ To @ Project:  Special Studies
Receive Date: 26-Oct=t513:39 @ Source:  Research
Sample Age: NA Station:

Spearman-Kirber Estimates

Threshold Option Threshold Trim Mu Sigma LC50 95% LCL 95% UCL
Control Threshold 0.3 0.00% 2.407 0.02664 255.2 2257 288.5

Test Acceptability Criteria

Attribute Test Stat TAC Limits Overlap Decision
Control Resp 0.7 0.9 -NL Yes Below Acceptability Criteria

Survival Rate Summary Calculated Variate(A/B)
C-mg/L 4 Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Dilution Water 2 0.7 0.6 0.8 0.1 0.1414 20.2% 0.0% 7 10
24,5 2 1 1 1 0 0 0.0% -42.9% 10 10
47.9 2 0.9 0.8 1 0.1 0.1414 15.7% -28.6% 9 10
95.8 2 0.9 0.8 1 0.1 0.1414 15.7% -28.6% 9 10
191.5 2 0.8 0.8 0.8 0 0 0.0% -14.3% 8 10
383 2 0 0 0 0 0 100.0% O 10

(gg_h/ Sprvival Rate Detail

a\] (_()
C-mg/L Control Type Rep 1 Rep 2

0 Dilution Water 0.8 0.6
245 1 1
47.9 0.8 1
95.8 1 0.8
191.5 0.8 0.8
383 0 0

961 Survival Rate Binomials
7 “'IS & @

C-mglL. ) ControlType Rep1  Rep2

0 Dilution Water  4/5 3/5
24.5 5/5 5/5
47.9 4/5 5/5
95.8 5/5 4/5
191.5 4/5 4/5
383 0/5 0/5

@M 10/28/5 £

000-470-187-1 CETIS™ v1.8.7.16 Analyst._ (OB QA:ﬁ)—”—‘O‘%OhS
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CETIS Ana|ytica| Report Report Date: 26 Oct-15 13:44 (p 2 of 2)
Ly Aa)m,h‘_g 2ippens (D Test Code: 468-007 | 08-3105-5152
1 L]
~Eathead Minnow 96-h-Acute Survival Test -0 cy @ TRE Environmental Strategies, LLC
Analysis ID:  03-4985-1184 Endpoint: /96{Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 26 Oct-15 13:44 Analysis: Untrimmed Spearman-Karber Official Results: Yes
Graphics

96h Survival Rate

C-mg/L

@LO&)O lo/28/15 £

000-470-187-1 CETIS™ v1.8.7.16 Analyst_4 oafz 10 Bohs




Page 1 ofg_

QA Form No. 051

- - Revision 5
Effective 02/14
TOXICITY DATA PACKAGE COVER SHEET an- Az iofie 13
40
Test Type: Acute Project Number: 15001-268-008
Litho bats. S @D
Test Substance: NTO - pH-adjusted Species: ~Raaa-pipiens
Dilution Water: Mod Hard Organismr Batch Number: 15-012
~ ¥8°

Concurrent Control Water:  NA Supplier: Carolina Biological

25/

Date and Time Test Began:

Age; 72 (24-72h)

Protocol Number:

e /00

Background Information

Type of Test:

Static-Remewal—

Date and Time Test Ended: 4/}/5/ @ 051190
Investigator(s): 0 AP ’[ gFO l(\}\v\)

pH control?:  Yes

(No)

If yes, give % COy:

Test Temperature: 25+1°C

Photoperiod:

16 h light : 8 h dark

Env. Chmbr/Bath #: 1

Light intensity:

Test Solution Vol.: 250 ml

® /12321 days
Type of Food and Quantity per Chamber:

Length of Test:

Replicates per Treatment:

Organisms per Replicate:

Grnd Tetramin; ~_0.2 g Feeding Frequency:

Test Substance Characterization Parameters and Frequency:

Hardness: Alkalinity:
pH: _Init and Term Conductivity:

Test Concentrations (Volume:Volume):

NHs: TRC:

Init and Term

MH, 12.5, 25, and 50% NTO Saturated Stock

NA
Test Chmbrs:_500-ml cu s@%—
50-100 ft-c.

2

5
G Fler Gosner

S tose 25"

~every2d

Agency Summary Sheet(s)?: NA

(50% is considered 100% for remainder of data pacakge)

"Reference Toxicant Data: Test Dates: to ICys:
“Hist. 95% Control Limits: to Method for Determining Ref. Tox. Value: _Linear interpolation
Special Procedures and Considerations:
Todpolog @  Gosne~ Steyp 24 @  Setup. Gills
L) 4 hd
S‘l‘l“ ep parent o lo T3 \S‘lCl@ 4
Study Director Initials: Date: ; —_
O4p 3,/>5/15

Dpop  1ofiyy15 E

@W ie)14/15 ~ Plastic <ops were vssd



Page 2 of %
QA Form No. 014

Revision 1
Effective 02/14
L @ TEST SUBSTANCE USAGE LOG
Project Number: 15001-2}38-008 b~ vtio] Lo %
Sample 1 Sample 2 Sample 3 Sample 4
Test Substance Number GLP-066
From: From: From: From:
Test Substance Collection @ wA @ @ @
Date and Time To: To: To: To:
@ MA @ @ @
Sample Type (Grab or Comp) A
Date Test Substance Received 2/16/l5
Dilution Water Number
RWiLOr TREH, circle one /]84 >
Concurrent Control Water RW# AR
325015
Date(s) Used
Preparation of Test Solutions
Test Test Dilution Total Test Dilution Total Test Dilution Total
Substance Substance Water Volume Substance Water Volume || Substance Water Volume
Conc. Volume Volume (mi) Volume Volurﬁe (ml) Volume Volume (mb)
(% Effluent) {ml) (ml) (ml) (ml) (ml) (ml)
MH 0 500 500 0 1000 1000
0 500 500 0 1000 1000
0 500 500 0 1000 1000
25% 125 375 500 250 750 1000
50% 250 250 500 500 500 1000
100% 500 0 500 1000 0 1000
Total 875 2125 3000 1750 4250 6000
Initials / Date W &% ¥is/is p4P
Initials / Date
Initials / Date Node ¢ 1000 i ,pﬁef.\m«;l
Initials / Date Por tes4s 003 4069
Initials / Date QP /287t
Initials / Date
Initials / Date
Initials / Date
Ot 32505 B Dpo iy £




Page 3 of 8_

QA Form No. 060

Revision 3
@ Now 4 horn Le,#,MJ }',ba_( L thobatos zat‘}o‘_Wf’\f:;ffectlve 02/14
@ CHRONIC BIOLOGICAL DATA
Project Number: 150015_68-008 ap: MIO’I(A ‘#
Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 0 1 2 3 4 5 6 7 Remarks
MH A B 5 15 5 5 £15
/e 8 | S| 54 |4 14 9 | 4 ,
C | ¢
D — L
000% | A f——0udJ>
B \\.\ — |
—€ : el \\
D——= T
0.0% A —
B \\\\ //
& — ]
D——F— T 1 -
25% A S | & 1?5 5 > 5 s |5
Aol B | 51 s |5 |5 |5 |5 |5 |4
z ‘HS €
B— \
500 A |5 |5 |5 ot > 15 |5 |5 |8 |
wp | B | 5 | 5 [HFs] o° 4 19 |4 |77
~ {340 €
i n)
100.0%| A < < I T y [y [P BLioad e sem
r/e=] 8 | 5 | & 5 |5 |5 |5 [g*
376 | & —
D —
\ A r_
B —|t8 hlice, P 30 L3 2 Lco> 3210
C s/ L , Ms/L
D
Date:_|o5/s [%56/15” [ [slower [abals | 318016985 P 1o
Time: I\700 | (726 RS e |2 033 | /¥30 |o9%0
Initials: || 04F | o2 | 7€ | e R 40 2 | S

Daop 35315 - €, 8K voe 5 Ave  Dpao  1/13/15 &
@ 32315~
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QA Form No. 060

Revision 3
(D Nort lern Lespord Fro ” ( L 4bodetas bep z‘f:;tlve 02/14
| CHRONIC BIOLOGICAL DATA» AR~ /'(VLIO/IPHS
Project Number: 15001-&8%8
Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 8 9 10 11 12 13 14 15 Remarks
MH A £1s5
B H14
[ e E— IR
—
0.00% A T —
B ~—~— —
L ] e
D—p— —
0.0% A [ —
B | —~——0u ! — |
€ ] o~ L
D — /’/
25% A 5 15
B l/ 1
C ™ ,
D ]
50.0% | A £ | 5
B LI{ 4
o— _______————-—"_\\ e,
100.0%| A 4/’_ i
1 B S}
-t
B—
A
B
C
D
Date: "f 4] "UZ),Iﬁ
Time: Wz /64571 0300
Initials: W 5@

Tpap $A/15

!

e

@w io/lis £ @ pmnihishis B
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QA FOorm No. 058

@ Revision 4
Effective 02/14
CHRONIC CHEMiCAL DATA (I-N-I*IA-L-)—A e
1 O o> Aeiofie]S
Project Number: 15001-Z68-008
" Lithobhates [O)
Test Species: -Rama pipiens
orvd
% Dg%l Day Day Day Meter # Remarks
onc..
- MH Cérl:c.
oH Bl lpo>
D.O. (mg/L) _ 7.2.1 6.2
Temp. (°C) 21,3
Cond. (uS/cm) S0% L2
Hard. (mg/L)
Alk. (mg/L)
TRC (mg/L)
NH; (mg/L)
Conc.: 0.00% -
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm) \>/
Hard. (mg/L) \
Alk. (mg/L) N
TRC (mg/L) S~
NH; (mg/L) -~
Conc.. | 0.0% h S
pH
D.O. (mg/L)
Temp. (°C) — |
Cond. (uS/cm 1 —]
Conc.: 25% ™~
pH % D
D.O. (mg/L) 7.0
Temp. (°C)
Cond. (uS/cm) 849 1364
Date: [34.5/,Y 15 #/\5
Time: | yy14 [ 1020
Initials: 7 _M

Note: Hardness, alkalini

QA Form No. 084.

. and NH3d

ata appearing on this page have been transcribed from th

e wet chemistry log

*Dilution/control water and effluent were brought to 25°C prior to making the dilution series. The temperature of resulting
effluent dilution is assumed to also be 25°C.

(Dbap io/ip J15 E Denthshe B
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QA F&rm No. 058

QA Form No. 084.

Revision 4
) Effective 02/14
AlL
7 T CHRONIC CHEMICAL DATA ¢NFHALY G M’o/lbhs
[[Project Number: 15001,268-008 f
Test Speciéés/:f Aﬁgg&pg;piens & "
Hew Al 614 )
% Day Day | Day [ Day | Day | Day | Day | Day |Meter# Remarks
0 o 7
conc.: 50.0% Cérqc.
pH ~7172.51 76
D.O. (mg/L) 2.0 6.6 4.2
Temp. (°C)
Cond. (uS/cm %30 1940 144 2.
Conc.:
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm
Conc.:
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm
Conc.. ||
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm
' Conc.. [ 100%
pH 24 12123
D.O. (mg/L) 70142 1€6.0
Temp. (°C) A2
Cond. (uS/cm) 2500 |25 35] 2542
Hard. (mg/L)
AlK. (mg/L)
TRC (mg/L)
NH; (mg/L)
Date: || %/25/i5 | 4/ /1| 4rans
Time: {1725 | lo2s | 1230
Initials:| oep M | DAA .
Note: Hardness, alkalinity, , and NH3 data appearing on this'page have been franscribed from the wet chemistry Tog

*Dilution/control water and effluent were brought to 25°C prior to making the dilution series. The temperature of resulting
effluent dilution is assumed to also be 25°C.

Opof wnng E Do~ ISk B
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QA Form No. 055

Revision 3
\ @ Effective 02/14
4 & DAILY TOXICITY TEST LOG O Aziolie | 1%
Project Number: 15001-268-008 [
Test Species: Rane pipiens I
D /ithobatss
General PN Pendp. B | Feeding / Initials/Date
Comments Mot Pecorded Grnd Tetramin
Random Chart: Min/Max Thermometer # <€ ~{ 5 Ml pihed prrep
Test Day 0 |Test Solution Mixed at: (%0 %20 Fed @
Test Organisms Added at: =, P Vi
3N s
TestDay 1 |RealTime: 2.4 °C Min-Max Range: - a 2y °C Fed @ |
| 326
Test Day 2 |Real Time: 2’51—1_{ °C Min-Max Range: 2252 °C Fed @ \yo o
@ a | e iwoh -+ <Y
potroFin foul) A%y
s(3ded [rep
Test Day 3 [Real Time: 2 L‘ °C Min-Max Range: 2425 °C Fed @
DAS
3/ 5/
Test Day 4 |Real Time: .. °C Min-Max Range: 23 .24 °C Fed @
24 pAr
32y
Test Day 5 |Real Time: °C Min-Max Range: ~ °C Fed oo
' 24 g Bt b
e R ooded | B/30/1S
[eep
Test Day 6 |Real Time: °C Min-Max Range: °C Fed @
>4 224 DA
>/3 Ny
TestDay 7 [Real Time: » °C Min-Max Range: N °C Fed @ 1065 s
1 24-24 ~lpinch of %P
lekraSic added| Hi (15
/e
Test Day 8 |Real Time: 24 C Min-Max Range: 2% 2y C Fed @ ’ |
4/2/15

@W o/ 1S F @ ppp 10/14/5 £~

Late Fn+tr

/
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QA Form No. 055

Revision 3
Effective 02/14
U @ palLy TOXICITY TEST LOG G Aelb]le]is
Project Number: 15001-268-008
Test Species: Rana-pipiens
& bithe éé‘i‘aé
General Feeding | Initials/Date
Comments Grnd Tetramin
Random Chart:#/s+ Poc.  MinMax Thermometer # =15
TestDay 9 |Real Time: 24 °C Min-Max Range: 2424 C f‘:iC: é@: ]R30 %
y | *\QHOQ\QIVQP ‘-f/%/}5
lest Day 10 {Real Time: °C Min-Max Range: °C Fed @
Fest Day 11 |Real Time: °C Min-Max Range: °C Fed @
Test Day 12 |[Real Time: °C Min-Max Range: °C Fed @
}rest Day 13 [Real Time: °C Min-Max Range: °C Fed @
ifest Day 14 [Real Time: °C Min-Max Range: °C Fed @
ifest Day 15 [Real Time: °C Min-Max Range: °C Fed @
[fest Day 16 |Real Time: °C Min-Max Range: °C Fed @
[Test Day 17 |Real Time: °C Min-Max Range: °C Fed @
© Dy Cof14015”




Test Type:
Test Substance:

Dilution Water:

Concﬁ_rrent Control Water:

Date and Time Test Began:

Protocol Number:

Background Information

Type of Test:
Test Temperature:
Photoperiod:
Test Solution Vol.:

Length of Test:

Type of Food and Quantity per Chamber:

Test Substance Characterization Parameters and Frequency:
Alkalinity:

Hardness:

pH: _Init and Term

Test Concentrations (Volume:Volume):

Agency Summary Sheet(s)?: NA

TOXICITY DATA PACKAGE COVER SHEET

Acute

NTO - pH-adjusted

Mod Hard

NA

5/15 @ Doo

Static—Rﬂ@aJ—

25+1°C

16 h light : 8 h dark

250 mi

@ o1 days
Grnd Tetramin; ~0.2 g

Conductivity:  Init and Term

Env. Chmbr/Bath #: _1
-

Page 1 of

QA Form No. 051
Revision 5
Effective 02/14

q@©
15001 £68-009

AP: mesof o] 1%

Project Number:

Lti*/\a L‘«—'(‘Ss (9
Species: ~=armerpipiens 2
(W
Organism@or Batch Number: 15642 OUY

~isd
Age: 4l (Stage 25+) Supplier: Carolina Biological
-
Date and Time Test Ended: L‘/yih/ e 0S5
Investigator(s). D422 [ %IMUO\ N
20 Y \ 7

pH control?:  Yes @
If yes, give % CO,: NA

— &S
Test Chmbrs:_500-ml cups/beakers~

Light intensity: 50-100 ft-c.

Replicates per Treatment: 2

Organisms per Replicate: 5

‘ ~every2d aFter Gosner

Stegse 25

Feeding Frequency:

TRC:

MH, 12.5, 25, and 50% NTO Saturated Stock

(50% is considered 100% for remainder of data pacakge)

"Reference Toxicant Data:  Test Dates:

|Cz5:

lhst. 95% Control Limits:

to

Method for Determining Ref. Tox. Value: _Linear Interpolation

Special Procedures and Considerations:

.Alpp/‘ax. 6l$h¢91‘ SE.QQ, 25 - /t/f/ l1ab 666/,5 PMN

Study Director Initials: W Date:

3/25/ 1o~

@W /1315 £ ® oo 1o/13/iy = Plastie cops wers “sed
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QA Form No. 014

Revision 1
Effective 02/14
i‘? TEST SUBSTANCE USAGE LOG
Project Number: 15001-268-009 G M{U‘ b l !S
Sample 1 Sample 2 Sample 3 Sample 4
Test Substance Number GLP-066
From: From: From: From:
Test Substance Collection @ ///4 @ @ @
/Date and Time To: To: To: To:
e A e @ e
Sample Type (Grab or Comp) A4
Date Test Substance Received 2/016/15
Dilution Water Number
/ RW#or TRE¥, circle one [ 1553
Caiicurrent Control Water RW# 1/ A
32575
Date(s) Used
Preparation of Test Solutions
Test Test Dilution Total Test Dilution Total Test Dilution Total
Substance Substance Water Volume Substance Water Volume |} Substance Water Volume
Conc. Volume Volume (mi) Volume Volume (ml) » Volume Volume (ml)
(% Effluent) (ml) (ml) ' (ml) (ml) (ml) (ml)
MH 0 500 500 0 1000 1000
0 500 500 0 1000 1000
0 500 500 0 1000 1000
25% 125 375 500 250 750 1000
50% 250 250 500 500 500 1000
100% 500 0 500 1000 0 1000
Total 875 2125 3000 1750 4250 6000
Initials / Date | ) |l 3/254s5 o
Initials / Date \ /
Initials / Date \ / Mote s 1000 4.0 P_a&.,]
Initials / Date \/ for doste cog g9 |
Initials / Date / \ a0 /3571
Initials / Date / \
Initials / Date / \
Initials / Date 4 N

Opso  10/mps E
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QA Form No. 060
Revision 3
Effective 02/14
@ /”éf'(’i‘-&"'\ LQC’FC«.PJ F’v} (iﬁ*thJ P Pte"ﬁ
=ATHEAD MINNOW (B EDHALES=F

CHRONIC BIOLOGICAL DATA
| q
Project Number: __ 15001-268-009

» =Whelis

: Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 0 1 2 3 4 5 6 7 Remarks
MH A |l s s |5 |5 |85 |5 5 | B
B |S: 5|65 |9 1Y [y H1¥
—f—— T —
D
0.00% A ~— —
C /><\
D T~
0.0% A /%<
B T~ T7
C - //W S
D —— -
25% A S| s 1pn 4 4 4 |y | 4
V0= B S|l 5 |5 |4 4 |4 | 4
US| e —
D
50.0% | A s |ls |s o | Y 4 g | 4
#=| B |15 |5 |8 o 3! y |4
184 o—p—
100.0%| A ¥y s |5 S 5 1S g |8
NIOF B S| 519 S |5 5 s |5
A7i0] e —
D——p—
A I
5 .3
B 43 b Ldsp Y 3710y st | S I|7d LC50 232(0 5 L
C
D |
Date: 3/25/3;,’/’)—5/ S |3(Fs x| <hths Yhs [Khs (45
Time: 1708 | V722 |og49 | 1200 1308 1a30 [/H3o0 |ogos
nitials: [P | PAY |50 | Wt |50 [y ptrsP

Ooop s/3/is F
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QA Form No. 060

Revision 3
Effective 02/14

chides pipiens)

CHRONIC BIOLOGICAL DATA S /ﬁﬂ,W/"f“g
‘ Project Number: 15001;568(-%9
Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 8 9 10 11 12 13 14 15 Remarks
MH A Ve 5
| B J 1 4
C—
D __ E—
0.00% A P~
B ' T P e
Y ] Q\—\
b —
0.0% A N —
B \\>//
c T T
25% A 4y 4
B H x4
T
D —T N e §
50.0% | . A q |2
B 4 |4
I~ - T
D —
100.0%| A g | 5° B B0 ClauaH
B | S |5”
ce/
D
A
B
C
5 7
Date: L{/%A’ "{[3“5
Time: ||/6Y5 | 0R09
Initials: %Q

Caop V2/15 e, Do w/n/5 £ opeilshs
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QA Form No. 058

! Revision 4
CD A LL Effective 02/14

0o CHRONIC CHEMICAL DATA H#NITIALT
Project Number: 15001-268-009 ga v Aelofi )il

Lithpbet=s ©
Test Species: ~R.fma pipiens

Yew sld ol .
% Dgy D7ay <I?(ay Day Day Day Day Day [Meter# Remarks
[ Conc.: MH CoA|I1|c.
pH Rl 1.2 |4 H 123
D.O. (mg/L) 7. X1£.4915.4 g
Temp. (°C) 21,3 L=5
Cond. (uS/cm) 303 [3ig N QL 5~
Hard. (mg/L) 7% Tvir
Alk. (mg/L) $o Tetr
TRC (mg/L) %/ ||Le-e2 29
NH; (mg/L) 3-/17 etle WA |
Conc.: 0.00% N
pH [~ .
D.O. (mgiL) ~ _—
Temp. (°C) ~J1 1
Cond. (uS/cm) S~
Hard. (mg/L) 1 | U
Alk. (mg/L) L | L
TRC (mglL) L 1
NH, (mg/L) |
Conc.. 0.0% N‘
D.O. (mg/L) S
Temp. (°C) L] B \\
Cond. (uS/cm T T—
Conc.: 25%
pH 2.9 1%.0 |92
D.O. (mg/L) 7.1 6.4 4.0
Temp. (°C) —
Cond. (uS/cm) 43 19571962
Date: [>A%15[%1 /15 | /e
Time: [1 715 lioi0o |l015
Initials:| D2 | qup | 0P
Note: Hardness, alkalinity, TRC, and NH3 data appearing on this page have been transcribed from the wet chemistry log

QA Form No. 084.
*Dilution/control water and effluent were brought to 25°C prior to making the dilution series. The temperature of resulting

effluent dilution is assumed to also be 25°C.

@wp /) a/15E @ o~ Y SUWSE
%
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Revision 4

Effective 02/14
oy |
CHRONIC CHEMICAL DATA {INFTHAL)

10

Project Number: 15001-268-009 a1t OfIVIS |
[__;H\oba'te.}' .
Test Species:-Rane pipiens
old oled
% DO?)T D__‘?y chy Day | Day | Day ay | Day [Meter# Remarks
conc.: 50.0% C:‘J\rl:c.
pH 7.71 7.6 | 7.7
D.O. (mg/L) 70 7.0 | 6:H
Temp. (°C) —
Cond. (uS/cm 1430 [1%3, (145 5]
conc.:
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm
Conc.:
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm
Conc.. |
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm
Conc.. | 100%
pH 24173 17.3
D.O. (mg/L) 7.016.4 4.6
Temp. (°C) 22K
Cond. (uS/cm) 2520 |244p | 2551,
Hard. (mg/L) h
Alk. (mg/L)
TRC (mg/L)
NH; (mg/L)
Date: [ 739h5[u/ /s A 15
Time: |[ \715 [{o]p 1015
Initials:[{ AP [ D¢ | nap
Note: Hardness, alkalinity, , and NH3 data appearing on this page have been transcribed from the wet chemistry log

QA Form No. 084.
*Dilution/control water and effluent were brought to 25°C prior to making the dilution series. The temperature of resulting
effluent dilution is assumed to also be 25°C.

O wp lofiases S, @an ks B
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QA Form No. 055

Revision 3
Effective 02/14
_ [‘i @9 DAILY TOXICITY TEST LOG Qp: poerofjo] 5
[[Project Number: 15001-268-009
[Test Species: Reana-pipiens
(3) Lithobae tee
General Cim Rondow 8 Feeding Initials/Date
Comments e =< Gmd Tetramin /
Random Chart: {2econd e} Min/Max Thermometer# Al~t s Al puoch Do rep
TestDay 0 |Test Solution Mixed at: 360 - (430 Fed @
Test Organisms Added at;
[He o BIES/S
Test Day 1 [Real Time: 24 °C Min-Max Range: =2%-2\ °C Fed @
o4
32615
TestDay 2 |Real Time: 24 °C Min-Max Range: 2x-24 C Fed @ \\(D
~ | P\t\(j)/\ of %P
\exvofn Yo | 553 i
cdded/(ee
TestDay 3 [Real Time: 24 °C Min-Max Range: >4~6 °C Fed @ \eO(D) V. P
~ \pinon oF @
i S | Sjr -
s &P 35/
Test Day 4 [Real Time: ~d °C Min-Max Range: 2226 °C Fed @
hago
Vs
TestDay 5 |Real Time: —ud °C Min-Max Range: 5 . °C Fed @ (oo
IA&~o ¥OU
adaod [ree El Zo[ IS5
Test Day 6 [Real Time: 24 °C Min-Max Range: ~_ d-24 °C Fed @ eV
Y3 5
Test Day 7 |Real Time: 24 °C Min-Max Range: 2y~-24 °C Fed@ \ess o
~ A QAN 8F
verwafiodted| /il {5
free
Test Day 8 |Real Time: 24 °C Min-Max Range: 23-25 °C Fed @ [2470
Va4

@ X 3x]IS - E/UJP) \S*Y-&&m%wckg e é«.xx_\ 2 r\g\-o\ux‘ 2

PDorp 10//15F
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QA Form No. 055

Revision 3
Effective 02/14
@ Y DAILY TOXICITY TEST LOG
Project Number: 15001,268-009 AP feigz fic
Test Species: ~Rama pipiens '
W L\thyfates
General | Feeding  [Initials/Date
Comments Grnd Tetramin
Random Charify t reco njedzvlin/Max Thermometer # AM~LS
TestDay 9 |Real Time: °C Min-Max Range: ~} - °C Fed @ CR A :
2 24->4 > =

RALUANS Y ;
Tekrahin ]rq) SENS

ffest Day 10 [Real Time: °C Min-Max Range: °C Fed @

Wrest Day 11 [Real Time: °C Min-Max Range: °C Fed @

F‘est Day 12 |Real Time: °C Min-Max Range: °C Fed @

[est Day 13 |Real Time: °C - Min-Max Range: °C Fed @

r’est Day 14 [Real Time: °C Min-Max Range: °C Fed @

ifest Day 15 |Real Time: : °C Min-Max Range: °C Fed @

[fest Day 16 |Real Time: °C Min-Max Range: °C Fed @

iFest Day 17 |Real Time: °C Min-Max Range: °C Fed @

@W io/3ns L ®pbeiojilise



US Army Public Health Center
Aberdeen Proving Ground, MD

Study Contract Title: One Generation Amphibian Study
W91ZLK-14-P-0372

APPENDIX C

14-DAY AND 28-DAY LARVAL GROWTH
DATA PACKAGES & STATISTICAL ANALYSES

Prepared by

TRE

TRE Environmental Strategies, LLC
Fort Collins, CO

Environmental
Strategies

March 2016

TRE Project Number: 15001-468-710
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Page 1 of _&é
QA Form No. 051
Revision 5~
Effective 02/14

TOXICITY DATA PACKAGE COVER SHEET ap /’VZI’OIZ}I 5

Test Type: Chronic Project Number: 15001-468-010 (Sacf. Reps)
Test Substance: NTO - pH-adjusted Species: Rana pipiens
Dilution Water: Mod Hard Organismr Batch Number: 15-018
st hetely
Concurrent Control Water:  NA Age: ~24 f\/{ (24-72 h) Supplier: Carolina Biological
Date and Time Test Began: 5/20/1\‘7_ @ /3)30 Date and Time Test Ended: é/:,/;s’@ 105D

Protocol Number: Investigator(s): W /ﬁ%

Background Information

pH control?:  Yes 6\1’;)
Type of Test: Static-Renewal If yes, give % CO,: NA
> — @
Test Temperature: @ 22+7°C Bath # 1 Test Chmbrs; 500-mICups/besiers-

& 2.5 gallon aquaria

Photoperiod: 16 h light : 8 h dark Light intensity: 100-300 ft-c.

Test Solution Vol.: 250 - 3000 ml Replicates per Treatment: 1

Length of Test: _ 14 days Organisms per Replicate: 5

Type of Food and Quantity per Chamber: © Grnd Tetrafin - variable  Feeding Frequency: Monday, Wednesday, Friday

Test Substance Characterization Parameters and Frequency:

Hardness: Initiation _ Alkalinity: Initiation NH;: Initiation TRC: NA
pH: _Init and Term Conductivity:  Init and Term
Test Concentrations (Volume:Volume): 0 (Mod Hard), 95, 239, 597, 1492, 3730, 5595 mg/L NTO (Nominal)

Agency Summary Sheet(s)?: NA

"Reference Toxicant Data:  Test Dates:__ /A o MA IC,5: A

Hist. 95% Control Limits: ﬁl{ A to 4//4 Method for Determining Ref. Tox. Value: Linear Interpolation

Special Procedures and Considerations: .
This is an exira set of NTO Test Treatments, the purpose of which is to collect growth data on Day 14 of the test. All surviving
organisms in each test chamber will be euthanized with MS-222 and meaured on Day 14 of the study.

Study Director Initials: W Date: S— / 249 //b__

’® F—’e‘e@Q”\ WI}} CaMM“ACQ ck.}cq}e_"\ e xternal ? e < lo TG mag @
’\’Gmiw St-ge 25 See Protoco |l for amevids. 240 AL
@%D {/5345‘5 ®?/a.57‘15 cv s vsat 7{,\(‘- jsf- Wﬁ oF test . 14/;\5745'—

wep a5 E
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Page 2 ofﬂ @

QA Form No. 014

Revision 1
Effective 02/14
TEST SUBSTANCE USAGE LOG
Project Number: 15001-468-010 (Sacf. Reps) .
p; PRI023))5
Sample 1 Sample 2 Sample 3 Sample 4
Test Substance Number G P~ O b
From: From; From: From:
Test Substance Collection @ NA @ @ @
Date and Time To: A To: To: To:
@ % @ @ @
Sample Type (Grab or Comp)
Date Test Substance Received 2/ 16/ 19
/D/ihﬂon Water Number , , 6 Lf L/ [ 56‘3
RW# or TRE#, circle one
CMent Control Water RW# /V A
S/ 205 S /2245
Date(s) Used ( :Dczs/ 7 )
Preparation of Test Solutions
Test Test Dilution Total Test Dilution Total Test Dilution Total
Substance Substance Water Volume Substance Water Volume || Substance Water Volume
Conc. Volume Volume (ml) Volume Volume (ml) Volume Volume {ml)
(% Effluent) (ml) (mi) (ml) (ml) (mi) (ml)
MH 0 1500 1500
1.28% 19.2 1480.8 1500
3.2% 48 1452 1500
8% 120 1380 1500
20% 300 1200 1500
50% 750 750 1500
75% 1125 375 1500
Total 2362.2 8137.8 10500
Initials / Date || Oag?  &/20/05
Initials / Date
Initials / Date || Se < spreads haot
initials / Date || §or~ additicon o (
Initials / Date || At ¥ine  velomes
Initials / Date | 4592 ﬂf/l 7AS'
Initials / Date
Initials / Date

CD/"hxeal w th soletiens vsod u ReFrmtiva CFofl fteta morphoris)
P‘Leﬁi"w G207 @W /z//q;/loﬁ/s
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QA Form No. 060
Revision 3

@ /1/6!"} L Lee ?G\.hcl F"<-'a- (chlw‘w(-ss Plf‘lcns‘ Effective 02/14

CHRONIC BIOLOGICAL DATA

Project Number: __ 15001-468-010 (Sacf. Reps) A e lﬂlwhs
Number of Surviving Organisms
: Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 0 1 2 3 4 5 6 7 Remarks
MH A 5 | 5 5| 5 N4 B
Jo) [
gl I
/0 Iz e
1.28% A S| & S | & 5 5
20| T
s/l |
A/ TD I
3.2% A 5 ~) S | 5 5 5
Y40 ~—]
e /L. , T
A To I
8% A |ls | &5 S| 5 S 4
1330 —
e /L e
ATO e .
200 | A |5 | 5§ | s |4 S5 <
3070 |
m?/ L I —
NTO \x
50.0% A 5 5 S 3 5 “
1715 — |
e/ —
/& T0 ‘ ——
750% | A s | 510 - — Very weatis Day |
11350 — ‘ /
mg/ L I
A TO i ———
Date: |5/20/5 |hi1s |72/ s Yis Soshs Stovis
Time: || 330 | 522 |ifdo (/055 (050 (U0
Initials: W if? 04 ' psr” Vo o’ﬁf

Tpsp cfsons £ Opop 1oL
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QA Form No. 060

Revision 3

Effective 02/14
® foril, beopgand Fros.C e ithoba tes piprens)

CHRONIC BIOLOGICAL DATA

aps - Ao 23] 15)
‘ Project Number: __ 15001-468-010 (Sacf. Reps)
Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 8 9 10 11 12 13 14 15 Remarks
MH A | 5] g Z8 5] s| ¢
\
\\—\
\\
128% | A 5 | 5 LW 5] 5[5
\
\
1
32% | A ¢f 4 4 q | g4
\
\.\
-.-—»---""'-—-
8% A T1 Y 9 1« 14
\______\
\\
—\\
200% | A S o S 15 15
\
\\
\'\
500%| A |3 | Z 3 13 13
\\
\\\
\
750% | A — | =~ | | = = |
T
[T —
pate: |3 [¥5Us b/1/ig [/ 5 eRlT
Time: ]6‘(')/ 440 |Ho5 |15 4o | |os0
Initials: | ©F | D4~ AP DA | A

(DW é/!/'jup ®D,Ap0 6,'/3?/!\5‘5
1255 K

Dpsp

/D Tép VO - ] ¢/
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QA Form No. 055

Revision 3
Effective 02/14
7 DAILY TOXICITY TEST LOG &p> k(23S
{IProject Number: 15001-468-010 (Sacf. Reps) '
[Test Species: ~Ranapipiens (2)
Lothobats s
General Feeding Initials/Date
Comments Grnd Tetramin
Random Chart: Min/Max Thermometer # [M —(S~
Test Day 0 |Test Solution Mixedat: {000 —1] 00 Fed @
Test Organisms Added at: 330 e
_ . SRt
lemmp s 217 RQV\}@:l“}-l\s‘
Test Day 1 [Real Time: 24 °C Min-Mavaange: 23 -2 °C Fed @4 )
JAyb
TestDay 2 |Real Time: 2 L( °C Min-Max Range: 2 4~2.4 °C Fed@ jp¢50 Oop
v9.025 22~
Aeration jnihiatel @ 1700 hrn) A& 79
Test Day 3 (Real Time: 'z,Lt °C Min-Max Range: 2425 °C Fed @ 4P
, 5/
.DO(,‘; C&VL%’"P( ° ")'7 Meim;}jf ,é /3/3
50% 5 57
Test Day 4 |Real Time: °C Min-Max Range: ~ °C Fed ——
y 24 24-26 Sross o4
TestDay 5 [Real Time: 2 L{ °C Min-Max Range: S H-25 °C Fed @ /g SY | eee
~O.0 4557 | Vo5
chrdr
Test Day 6 |Real Time: ?\5 °C Min-Max Range: 24-23 °C Fed @ OO0
el
TestDay 7 |Real Time: 26 °C Min-Max Range: 24 -29 °C Fed @ /Wj’ 0087
@ 0775 |z
|54,
TestDay8 [RealTime: 2 6 °C Min-Max Range: 2%-2 g °C Fed @ f
5/ 29/
@W 5/)5’/}5‘ e 7 & Dagp 6/3o/15 £ @W i3/ 18715 &
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QA Form No. 055

&

Revision 3
Effective 02/14
DAILY TOXICITY TEST LOG
Project Number: 15001-468-010 (Sacf. Reps) Ae: Agof23) O
Test Species: Ranra-pipiens
(; é it A&b& to 5
General Feeding I Initials/Date
Comments Grnd Tetramin
Random Chart: Min/Max Thermometer # A7 — 15/
Test Day 9 |Real Time: Zé °C Min-Max Range: Z‘f'lﬁ/ °C Fed @ ( (ZD QAL
&/l?//s‘
fest Day 10 |Real Time: 24 °C Min-Max Range: 24_17 °C Fed @ DAR
. o/ 15
ﬂ'est Day 11 |Real Time: 26 °C Min-Max Range: 2¢4-2¢ °C Fed @ DY Ts)
$/3/is
Wl'est Day 12 [Real Time: 2.¢ °C Min-Max Range: 4-2¢ °C Fed @ 1410 Qo
F est Day 13 |Real Time: 25 Cc Min-Max Range: 2424 °C Fed @
6/2105"
[fest Day 14 |[Real Time: -6 °C Min-Max Range: > 52 °C Fed @@,zg.z,e— D4
Width F SVL recsered on Serviving s c{ 6/’545
‘(‘(A&Dole_s @)MX Aot /=
1T est Day 15 |Real Time: - °C Min-Max Range: °C Fed @
T’est Day 16 |Real Time: °C Min-Max Range: °C Fed @
[fest Day 17 |Real Time: °C Min-Max Range: °C Fed @
: 0P 3 5/ 155
O 6/3//&)/5 @W /5 8 OW V1G4




Tadpole Sublethal Measurements

@ 4

Page 7 of 2,25

ar: Meiofzz/)

TestNumber:  j50pi~ 443 - 0(0(14-D>

Test Description: A/ To

[‘Gcnerétw"\ (/L‘/'D )

Test Dates: 5/20/\5 - 8/3./i5 Test Species:  Rena pLplansy
g;iact; Rep | V?I?:trl B((;d\); :'negrlit)h_ "EY(emV::")?“h | Means Comments
| (mm) (mm) ol width SvVL
Control | A |0F35| 16 7.6 (4
/3\ -7 (3
A 4.5 (3
A | & sl
A |3 (4
128%| A | & lo 6.3 [. 6
A |0g5- |l
A | 6.5 L(
A 7. i
A g =3
32 7% | A 7.5 i3 Z.125 [2.25
A 7.5 K
A 5.5 | 1l
A 3| 14
3% |A |65 | ] 7S (2.25
A Zs | 13
A |45 | (%
A | & 3
Date i 6/3 /‘ & |
Time ‘ 30~ (50 —>
Inits ‘ Q,@P —_—

Cpop 6/3/15 5

& Do 13/1571 s L
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Tadpole Sublethal Measurements
£8: pe 1o/23] 15

Test Number: (5001 ~ HdEg —0olo /l‘f-D) Test Description: A/ 7o~ [ Gencration C/4~0)

Test Dates: 5/20/ 15 —~ {/3/1§ Test Species: Ro e RiPions
g;iitr'l Rep VB\I‘i);ti B((;d\); :-:g:zt)h 1 Eyfmvx:?th fe«ns  Comments
(mm) (mm) - | Wwidd4h  svi,
0% | A | 5| s 6] (AN
A 7 5
A | ¢.5 .5
A 7/ i3
Al és |12
509, A | 5.5 /0 5.3 (O
A S [o
A |lsws | lo
Date e ‘6/3/;__{ N
Time B [330- 15 y —>
Inits oy 7 _

Opsp isns £
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CETIS Analytical Report JH@ Report Date: 15 Oct-15 11:14 (p 1 of 2)
Li e h e -1 Q) Test Code: 468-010-14d | 08-3470-7126
1ho bates P prens ey _

Eathead-Mitmow-48-h Acute Survival Test jH - Dou y) CD TRE Environmental Strategies, LLC
Analysis ID:  07-7318-4920 Endpoint: 24 Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 15 Oct-15 11:13 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 02-1168-5132 Test Type: Survival (48f) ( i @) Sy ) Analyst: Lab Tech

Start Date: 20 May-15 13:30 Protocol: EPA/824/R-62-612-(2002) . Diluent: Mod-Hard Synthetic Water

Ending Date: 03 Jun-15 10:50 Species: Pimephatesprometas / 44, batos QP “Hiine: ~ 284 | Post -Hate h
Duration: 13d 21h Source:  Carolina Biological Supply - (¥ Age: A8h ®»

Sample ID: 00-4076-3048 Code: 26DFEA8 Client: Internal Lab

Sample Date: t9tay=+5-C0 Material: -NotApplisable- 419 a Project: Special Studies

Receive Date: Source: —WallMater (D

Sample Age: 38 4 @ Station:

Linear Regression Options

Model Function Threshold Option  Threshold Optimized Pooled Het Corr Weighted
Log-Normal [NED=A+B*log(X)] Control Threshold 1E-07 Yes No No Yes
Regression Summary
Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)
24 -13.52 41.04 32.87 3.759 0.7009  0.4393 Lack of Fit Not Tested
Point Estimates
Level mg/L 95% LCL 95% UCL
LC5 404.1 0.8764 1243
LC10 726.4 7.595 1892
LC15 1079 31.36 2611 T
- -3 S‘"f"
LC20 1477 92.56 3529 l U 5"“‘/
LC25 1935 2213 4836 U - -
LC40 3818 1241 17160 / D L C‘b 0
LC50 5747 2328 55250

Regression Parameters

P-Value

Parameter Estimate Std Error 95% LCL 95% UCL t Stat Decision(a:5%)
Threshold 2.55E-07 0.000226 -0.00044 0.000443 0.00113 0.9992 Non-Significant Parameter
Slope 1.427 0.5376 0.3731 2.48 2.654 0.0567 Non-Significant Parameter
Intercept -5.364 1.909 -9.104 -1.623 -2.81 0.0483 Significant Parameter
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Model 12.73866 12.73866 1 6.702 0.0608 Non-Significant
Residual 7.603224 1.900806 4
Residual Analysis
Attribute Method Test Stat Critical P-Value Decision{a:5%)
Goodness-of-Fit Pearson Chi-Sq GOF 7.603 9.488 0.1072 Non-Significant Heterogenity
Likelihood Ratio GOF 10.3 9.488 0.0357 Significant Heterogenity
Distribution Shapiro-Wilk W Normality 0.9664 0.6146 0.8714 Normal Distribution
\ i .
O %urvlval Rate Summary Calculated Variate(A/B)
C-mg/L Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Dilution Water 1 1 1 1 0 0 0.0% 0.0% 5 5
201 1 1 1 1 0 0 0.0% 0.0% 5 5
480 1 0.8 0.8 0.8 0 0 0.0% 20.0% 4 5
1230 1 0.8 0.8 0.8 0 0 0.0% 20.0% 4 5
3070 1 1 1 1 0 0 0.0% 0.0% 5 5
7775 1 0.6 0.6 0.6 0 0 0.0% 40.0% 3 5
11350 1 0 0 0 0 0 100.0% O 5
Voo 10/1sh5E Drup 12505 E

000-470-187-1

CETIS™ v1.8.7.16 Anayst_ D29 oA s 1of23 )5
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CETIS Analytical Report Report Date: 150ct1511:14 (p20of 2) (1)
Lithobatet Dipiens [ 4-Day © Test Code: 468-010-14d | 08-3470-7126
1 7
R J . . R
Eathead-\immmow48=h Acute Survival Test ] .71 _ Da\ / TRE Environmental Strategies, LLC
i
Analysis ID:  07-7318-4920 Endpoint: 24h-Survival Rate @ CETIS Version: CETISv1.8.7
Analyzed: 15 Oct-15 11:13 Analysis: Linear Regression (MLE) Official Resuits: Yes

24h Survival Rate Detail
C-mg/L Control Type Rep 1

0 Dilution Water 1
201 1
480 0.8
1230 0.8
3070 1
7775 0.6
11350 0

0,

2411 Survival Rate Binomials

/4 Dar

C-mg/L Control Type Rep1

0 Dilution Water  5/5

201 5/5

480 4/5

1230 4/5

3070 5/5

7775 3/5

11350 0/5

Graphics Log-Normal [NED=A+B*log(X)]

24h Survival Rate

Weighted Residual

Weighted Residual
Weighted Residual

6 B Loy 1 sy N R T VI |
] 2000 4000 6000 8000 10000 12000

C-mg/il 24h Survival Rate

@)’9&16 SIS/ E

000-470-187-1 CETIS™ v1.8.7.16 Analyst:_ Qo€ QA:_#)9[73/)S
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CETIS Analytical Report Report Date:
Lk loa+cs S ipens 14 )) o @ Test Code: 468-010-14svl | 02-9163-6722
L ]
Fathead-Minnow-7-d-Larval Survival and Growth Test TRE Environmental Strategies, LLC
Analysis ID:  08-1899-3273 Endpoint: MeanBryBiomass-mg SV L, a0 on CETIS Version: CETISv1.8.7
Analyzed: 15 Oct-15 14:50 Analysis: Parametric-Multiple Comparison Official Results: Yes
Batch ID: 16-2471-9213 Test Type: Survival-Development-Growth Analyst: Lab Tech
Start Date: 20 May-15 13:30 Protocol: EPA/824/R-02-013(2002) (1) Diluent:  Mod-Hard Synthetic Water
Ending Date: 03 Jun-15 10:50 Species: /P-ime;'aha%es-pwmel-a&L thobates PiperBrine: 2- 4N st hate L
Duration: 13d 21h Source: Carolina Biological Supply Age: J
Sample ID: 16-2577-6304 Code: 60E760B0 Client:
Sample Date: 49-dun=156- ] Material: Not-Applicable 4 TO O Project: Special Studies
Receive Date: 24—=}un=1-5-1'7“.21“8@ Source: Reference-Toxicant- @
Sample Age: NA Station:
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 14.1% <201 201 NA
Bonferroni Adj t Test T [ = T lad T=sT
Control vs Group Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Dilution Water 201* 3.539 2.53 1715 8 0.0052 CDF Significant Effect
480 1.738 2.53 1.819 7 0.2441 CDF Non-Significant Effect
1230 2433 2.53 1.819 7 0.0613 CDF Non-Significant Effect
3070* 2.654 2.53 1.715 8 0.0381 CDF Significant Effect
7775* 5.108 2.53 198 6 0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 33.61538 6.723077 5 5.846 0.0017 Significant Effect
Error 23 1.15 20
Total 56.61538 25
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Mod Levene Equality of Variance 0.8556 4.44 0.5312 Equal Variances
Variances Levene Equality of Variance 1.625 4.1 0.1991 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9786 0.891 0.8420 Normal Distribution
—MeanBry-Biomass-mg-Summary S~ ot to Vent Le/\; th (o ~) O
Group Control Type Count Mean 95% LCL 95% UCL Median. Min Max StdErr  CV% %Effect
0 Dilution Water 5 14 12.48 15.52 14 13 16 0.5477 8.75% 0.0%
201 5 11.6 9.934 13.27 11 10 13 0.6 11.6% 17.1%
480 4 12.75 10.76 14.75 13 11 14 0.6292 9.87% 8.93%
1230 4 12.25 10.73 13.77 12.5 11 13 0.4787 7.82% 12.5%
3070 5 12.2 11.26 13.14 12 11.5 13 0.3391 6.22% 12.9%
7775 3 10 10 10 10 10 10 0 ' 0.0% 28.6%
~Moan Dry Biomass-mgDetail G, + to Vent Length (M ©
Group Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 16 13 13 14 14
201 10 11 11 13 13
480 13 13 11 14
1230 11 13 12 13
3070 11.5 13 11.5 13 12
7775 10 10 10
0 / o Epop nisps E
DA /15715
0/23
000-470-187-1 CETIS™ v1.8.7.16 Analyst: D4L aafefiol2zfis

15 Oct-15 14:50 (p 1 of 2) @



CETIS Analytical Report

[4-De, ©

Report Date:

Test Code:

'\76,9,,,?11_ F 22

15 Oct-15 14:50 (p 2 of 2)
468-010-14svl | 02-9163-6722

Jithobetes pipiens

Eathead Minnow-7-d-Larval Survival and Growth Test

TRE Environmental Strategies, LLC

Analysis ID:  08-1899-3273 Endpoint: MearrBry-Biemass=mg SvL dalen CETIS Version: CETISv1.8.7
Analyzed: 15 Oct-15 14:50 Analysis: Parametric-Multiple Comparison Official Results: Yes
Graphics
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CETIS Analytical Report
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?6—51» 3
15 Oct-15 14:51 (p 1 of 2)
468-010-14sv] | 02-9163-6722

oF22

Report Date: -
Test Code:

,Eathead—anow‘T‘d‘Larval Survival and Growth Test

TRE Environmental Strategies, LLC

Analysis ID:  20-9768-1086 Endpoint: MeanDry-Biemass-mg- S VL, CETIS Version: CETISv1.8.7
Analyzed: 15 Oct-15 14:51 Analysis: Parametric-Multiple Comparison ! Official Results: Yes
Batch ID: 16-2471-9213 Test Type: Survival-Development-Growth Analyst: Lab Tech
Start Date: 20 May-15 13:30 Protocol: EPAMR2HR-02-6132602) O Dlluent Mod-Hard Synthetic Water
Ending Date: 03 Jun-15 10:50 Species: Pimephaiesprometas Lt thokatss peP*® Btine: 24 A pos+ hate /)
Duration: 13d 21h Source: Carolina Biological Supply Age: 48 h @
Sample ID: 16-2577-6304 Code: 60E760B0 Client:
W — ; A TO ® - : :
Sample Date: 4§dun=t5— Material: Not-Applicable— Project: Special Studies
Receive Date: 24~dﬂ-n—45-11.48—-o Source: -RefersnceTFoxieant CD
Sample Age: NA Station:
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C<>T NA NA 15.9% <201 201 NA
Bonferroni Adj t Test 1 Do Tad led Tes+
Control vs Group Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Dilution Water 201* 3.539 2.85 193 8 0.0103 CDF Significant Effect
480 1.738 2.85 2.047 7 0.4883 CDF Non-Significant Effect
1230 2.433 2.85 2.047 7 0.1225 CDF Non-Significant Effect
3070 2.654 2.85 193 8 0.0762 CDF Non-Significant Effect
7775* 5.108 2.85 2.228 6 0.0003 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 33.61538 6.723077 5 5.846 0.0017 Significant Effect
Error 23 1.15 20
Total 56.61538 25
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 0.8556 4.44 0.5312 Equal Variances
Variances Levene Equality of Variance 1.625 4.1 0.1991 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9786 0.891 0.8420 Normal Distribution
‘Mean-Bry-Biomass-mg Summary 5/\0., t4, VAT Le -f-lr\Cmi‘»‘aw G")
Group Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Dilution Water 5 14 12.48 15.52 14 13 16 0.5477 8.75% 0.0%
201 5 11.6 9.934 13.27 11 10 13 0.6 11.6% 17.1%
480 4 12.75 10.75 14.75 13 11 14 0.6292 9.87% 8.93%
1230 4 12.25 10.73 13.77 12.5 1 13 0.4787 7.82% 12.5%
3070 5 12.2 11.26 13.14 12 11.5 13 0.3391 6.22% 12.9%
7775 3 10 10 10 10 10 10 0 0.0% 28.6%
Mean DryBiomassmg Detail S nout Yo Vent  LongTh (M) (D
Group Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 16 13 13 14 14
201 10 11 11 13 13
480 13 13 11 14
1230 11 13 12 13
3070 11.5 13 11.5 13 12
7775 10 10 10
@
022 12/1s/is £
000-470-187-1 CETIS™ v1.8.7.16 Analyst:-047”  oa/NE lofz2] )35
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CETIS Ana|ytica| Report Report Date: 15 Oct-15 14:51 (p 2 of 2)
Lithe hares ppiens  [HiDay @ Test Code: 468-010-14svi | 02-9163-6722
T 7
Fathead—Minnow—l—d—Lgrval Survival and Growth Test TRE Environmental Strategies, LLC
Analysis ID:  20-9768-1086 Endpoint: Mean-Bry-Biomass-mg SVi , ™ "") CETIS Version: CETISv1.8.7
Analyzed: 15 Oct-15 14:51 Analysis: Parametric-Multiple Comparison Official Resuits: Yes
Graphics
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CETIS Analytical Report
L(‘t'/\o Awf@_} Diplens /‘L“Dq\, CD

Foyg, T F2

Report Date:
Test Code:

15 Oct-15 14:52 (p 1 of 2)
468-010-14svl | 02-9163-6722

T—7
Eathead-Minmow 7=d-L.arval Survival and Growth Test

TRE Environmental Strategies, LLC

Analysis ID:  09-7855-3809 Endpoint: MeanBry Biomass=mg 5 VL‘) ialda) CETIS Version: CETISv1.8.7

Analyzed: 15 Oct-15 14:51 Analysis: Linear Interpolation (ICPIN) @ Official Results: Yes

Batch ID: 16-2471-9213 Test Type: Survival-Development-Growth Analyst:  Lab Tech

Start Date: 20 May-15 13:30 Protocol: ERA824/R-02-04342002) (7} . Diluent: Mod-Hard Synthetic Water

Ending Date: 03 Jun-15 10:50 Species: PRimephalespromelas 2,74 ba 1o &‘ﬁ "“Bfine: 24 K~ st hatel
Duration: 13d 21h Source: Carolina Biological Supply : Age: A8h g)

Sample ID: 16-2577-6304 Code: 60E760B0 Client:

Sample Date: ~49-dun=+5— Material: Not-Applicable— N T@ © Project: Special Studies

Receive Date: —2-4—d‘un-—1-5—1—7748—@ Source: ReferenceToxicant— (1)

Sample Age: NA Station:

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Log(X+1) Linear 942293 200 Yes Two-Point Interpolation

Point Estimates

Level 95% LCL 95% UCL

IC5 6.88 1.199 902.9 —_

IC10 6109  NA 5145 [t - Da AC 25—
IC15 3485 N/A 5178 7

IC20 4684 2344 7119 on Shovt - te- Uent Le I\g,"'L\
IC25 6295 3488 N/A C

Ic40  >7775  NIA N/A SV L)

IC50 >7775 N/A N/A 0

Mean Dry-Biemass-mg Summary Shevt 46 Vont Le ne 4 h (am)Calculated Variate
4

Group Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Dilution Water 5 14 13 16 0.5477 1.225 8.75% 0.0%
201 5 11.6 10 13 0.6 1.342 11.6% 17.1%
480 4 12.75 11 14 0.6292 1.258 9.87% 8.93%
1230 4 12.25 11 13 0.4787 0.9574 7.82% 12.5%
3070 5 12.2 11.5 13 0.3391 0.7583 6.22% 12.9%
7775 3 10 10 10 0 0 0.0% 28.6%
MearrDry-Biomass-mgDetail Spsut to Vot Lons th(anm) @

Group Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 16 13 13 14 14

201 10 11 11 13 13

480 13 13 11 14

1230 11 13 12. 13

3070 11.5 13 11.5 13 12

7775 10 10 10

&

D9 )0/iss £

000-470-187-1

Analyst__ (0470 QA M—Vol%l.ls

CETIS™ v1.8.7.16
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CETIS Ana|ytica| Report Report Date: 15 Oct-15 14:52 (p 2 of 2)
Lt IWAMLC% Dpiens [L[ 'Daw W Test Code: 468-010-14svl | 02-9163-6722
1 4
Fathead-Minnew-Z-d-Larval Survival and Growth Test TRE Environmental Strategies, LLC
Analysis ID:  09-7855-3809 Endpoint: MeanBryBiomass-mg- S V/—. M ™ CETIS Version: CETISv1.8.7
Analyzed: 15 Oct-15 14:51 Analysis: Linear Interpolation (ICPIN) v @ Official Results: Yes
Graphics
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000-470-187-1 CETIS™ v1.8.7.16 Analyst_ DD aa ol (235




CETIS

|+o

nalytical Report i
wtes piplend 2%~ Day D

Report Date:
Test Code:

Pega 17 T %%

p—— e
15 Oct-15 14:54 (p 1 of 2)

468-010-14wid | 15-5228-4309

Fathead-Mumew-?‘-d-l:awal—Survwal and Growth Test

TRE Environmental Strategies, LLC

Analysis ID:  15-8753-7082 Endpoint: Mean Dry Biomass-mg Dody &+</th, MMCETIS Version:  CETISv1.8.7
Analyzed: 15 Oct-15 14:53 - Analysis: Parametric-Multiple Comparison @ Official Results: Yes
Batch ID: 16-2471-9213 Test Type: Survival-Development-Growth Analyst:  Lab Tech
Start Date: 20 May-15 13:30 Protocol: EPRA/S824/R-02-013-(2002} CQ Diluent: Mod-Hard Synthetic Water
Ending Date: 03 Jun-15 10:50 Species: Rimephaies-promelas Lihobaiss PP 125 Brine: ~24 h posT hect ol\
Duration: 13d 21h Source: Carolina Biological Supply Age: . 48h @
Sample ID: 19-3786-4197 Code: 73817605 Client: Internal Lab
Sample Date: $9-May=15— () Material: Net-Applicable A/ TO w Project: Special Studies
Receive Date: Source: Reference Toxicant- O
Sample Age: -38h— @ Station:
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 21.3% 3070 7775 4886
Bonferroni Adj t Test T )~ Tt led Test A
Control vs Group Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Dilution Water 201 2.347 2.53 1.4 8 0.0734 CDF Non-Significant Effect
480 0.8085 2.53 1.485 7 1.0000 CDF Non-Significant Effect
1230 0.8085 2.53 1.485 7 1.0000 CDF Non-Significant Effect
3070 1.625 2.53 14 8 0.2997 CDF Non-Significant Effect
7775* 3.544 2.53 1.617 6 0.0051 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 11.77372 2.354743 5 3.07 0.0324 Significant Effect
Error 15.34167 0.7670833 20
Total 27.11538 25
Distributional Tests
Attribute Test Test Stat  Critical P-value Decision(a:1%)
Variances Bartlett Equality of Variance 9.413 15.1 0.0937 Equal Variances
Distribution Shapiro-Wilk W Normality 0.961 0.891 0.4107 Normal Distribution
Moan Dry-Biomass-mg- Summary Rody widt h (v (D
Group Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Dilution Water 5 7.6 6.58 8.62 8 6.5 8.5 0.3674 10.8%  0.0%
201 5 6.3 4.681 7.919 6.5 5 8 0.5831 20.7% 17.1%
480 4 7.125 5.361 8.889 7.5 5.5 8 0.5543 15.6%  6.25%
1230 4 7.125 5.932 8.318 7 6.5 8 0.375 10.5%  6.25%
3070 5 6.7 6.36 7.04 6.5 6.5 7 0.1225 4.09% 11.8%
7775 3 5.333 4,616 6.05 5.5 5 5.5 0.1667 541%  29.8%
Mean Bry Biomass-mg Detail (3, 4, waidt hCon ™ ©
Group Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.5 7 6.5 8 8
201 5 5 6.5 7 8
480 7.5 7.5 55 .8
1230 6.5 7.5 6.5 8
3070 6.5 7 6.5 7 6.5
7775 5.5 5 5.5

&

Dap /o/;é/}j’ E

000-470-187-1 CETIS™ v1.8.7.16
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CETIS Ana|ytica| Report Report Date: 15 Oct-15 14:54 (p 2 of 2)
L 11h, detes  Diprens //-Z ADQV @ Test Code: 468-010-14wid | 15-5228-4309
[] L4 13
-Fathead-Minnew-7-d-Larval Survival and Growth Test TRE Environmental Strategies, LLC
Analysis ID:  15-8753-7082 Endpoint: Mean-Dry-Biemass-mg Body et b P*CETIS Version:  CETISv1.8.7
Analyzed: 15 Oct-15 14:53 Analysis: Parametric-Multiple Comparison @ Official Results: Yes
Graphics
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CETIS Analytical Report Report Date: 15 Oct-15 14:54 (p 1 of 2)

Lithobates piprons [H -Dey, () Test Code: 468-010-14wid | 15-5228-4309
—
Fathead-Mimmow-7-&-Larval Survival and Growth Test TRE Environmental Strategies, LLC
Analysis ID;:  10-5068-7061 Endpoint: MearrDry Biomass-mg Bd y tidth MEERIS Version:  CETISV1.87
Analyzed: 15 Oct-15 14:54 Analysis: Parametric-Multiple Comparison (O Official Results: Yes
Batch ID: 16-2471-9213 Test Type: Survival-Development-Growth Analyst: Lab Tech
Start Date: 20 May-15 13:30 Protocol: EPA821IR-UZ-013 (2002) w Diluent:  Mod-Hard Synthetic Water
Ending Date: 03 Jun-15 10:50 Species: -Pimephaies-promelas Lt thebates PP S~ prine: 24 b peste hete
Duration: 13d 21h Source: Carolina Biological Supply Age: —48&h i
SampieID:  19-3786-4197 Code: 73817605 Client: internal Lab
Sample Date: 18ay=15~ (O Material: NotApplicable. A7 TO @ Project:  Special Studies
Receive Date: Source: ReferereeToxicant (D
Sample Age: ~38t— (9 Station:
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C<>T NA NA 23.9% 3070 7775 4886
Bonferroni Adj t Test A 2-Tuled TE s+
Control vs Group Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Dilution Water 201 2.347 2.85 1576 8 0.1467 CDF Non-Significant Effect
480 0.8085 2.85 1672 7 1.0000 CDF Non-Significant Effect
1230 0.8085 2.85 1672 7 1.0000 CDF Non-Significant Effect
3070 1.625 2.85 1576 8 0.5993 CDF Non-Significant Effect
7775* 3.544 2.85 1.82 6 0.0102 CDF Significant Effect
ANOVA Table
‘Source Sum Squares Mean Square DF F Stat P-Value Decision{(a:5%)
Between 11.77372 2.354743 - 5 3.07 0.0324 Significant Effect
Error 15.34167 0.7670833 20
Total 27.11538 25

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)

Variances Bartlett Equality of Variance 9.413 15.1 0.0937 Equal Variances

Distribution Shapiro-Wilk W Normality 0.961 0.891 0.4107 Normal Distribution

Mean-Bry-Biomass-mg Summary...B-D-—f-k Bool\/ wid+h(mm) @

Group Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Dilution Water 5 7.6 6.58 8.62 8 6.5 8.5 0.3674 10.8% 0.0%
201 5 6.3 4.681 7.919 6.5 5 8 0.5831 20.7% 17.1%
480 4 7.125 5.361 8.889 7.5 5.5 8 0.5543 15.6% 6.25%
1230 4 7.125 5.932 8.318 7 6.5 8 0.375 10.5% 6.25%
3070 5 6.7 6.36 7.04 6.5 6.5 7 0.1225 4.09% 11.8%
7775 3 5.333 4.616 6.05 5.5 5 55 0.1667 5.41% 29.8%
Mearr Dry Biomass-mg-Detail Bod\/ wid +h Cmmy (D

Group Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 8.5 7 6.5 8 8

201 5 5 6.5 7 8

480 7.5 7.5 5.5 8

1230 6.5 7.5 6.5 8

3070 6.5 7 6.5 7 6.5

7775 5.5 5 5.5

CDD/«‘P n/ifs €

000-470-187-1 CETIS™ v1.8.7.16 Analyst: ey QAMOIZ??I 5
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CETIS Ana|ytica| Report Report Date: 15 Oct-15 14:54 (p 2 of 2)
[, 3 Ao \/,4 +@; Ppiplong /L/ ‘Dq\/ CD Test Code: 468-010-14wid | 15-5228-4309
[ 4 7
Fathread Minmow-7=d-Larval Survival and Growth Test TRE Environmental Strategies, LL.C
Analysis ID:  10-5068-7061 Endpoint: -Mean Dry Biomass-mg 85y & it1h M GETIS Version: CETISV1.8.7
Analyzed: 15 Oct-15 14:54 Analysis: Parametric-Multiple Comparison O Official Results: Yes
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CET'S Analytical Report Report Date: 15 Oct-15 14:54 (p 1 of 2)
L hodetcs popions 1D~y Q@ Test Code: 468-010-14wid | 15-5228-4309
Fathead-Minpow-7=d-Larval Survival and Growth Test TRE Environmental Strategies, LLC
Analysis ID:  00-6888-0916 Endpoint: Mear-DryBiomass-mg Bao(\ / teid 7%, Mm% CETIS Version: CETISv1.8.7
Analyzed: 15 Oct-15 14:54 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Batch ID: 16-2471-9213 Test Type: Survival-Development-Growth Analyst: Lab Tech
Start Date: 20 May-15 13:30 Protocol: EPA/821/R.02-013(2002)— ) Diluent: Mod-Hard Synthetic Water
A
Ending Date: 03 Jun-15 10:50 Species:  Pimephalespromelas fivho batos P{; < ;Brine: ~ 24 A pest: Aot <L{
Duration: 13d 21h Source: Carolina Biological Supply Age: ~48-h
Sample ID: 19-3786-4197 Code: 73817605 _ Client: Internal Lab
Sample Date: 4—9—May=1-5@ Material: -NotAppiicable A TO @ Project: Special Studies
Receive Date: Source: _Reference Toxicant (1)
Sample Age: 38—({) Station:
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Log(X+1) Linear 1209281 200 Yes Two-Point Interpolation
Point Estimates
Level 95% LCL 95% UCL
IC5 13.72 N/A 4963
IC10 1307 N/A 5467 -0 T Cox
Q S
IC15 3614 N/A 5861 4 >
IC20 4680 2386 7389 . 50 W/ ey q/ + 4
Ic25 6059 3377  NAA Y
IC40 >7775 N/A N/A
IC50 >7775 N/A N/A
Wean Dry Biomass-mg Summary Pody w1 d th Qh m) Calculated Variate
Group Control Type Count Mean Min @ Max Std Err Std Dev CV% %Effect
0 Dilution Water 5 7.6 6.5 8.5 0.3674 0.8216 10.8% 0.0%
201 5 6.3 5 8 0.5831 1.304 20.7% 17.1%
480 4 7.125 5.5 8 0.5543 1.109 15.6% 6.25%
1230 4 7.125 6.5 8 0.375 0.75 10.5% 6.25%
3070 5 6.7 6.5 7 0.1225 0.2739 4,09% 11.8%
7775 3 5.333 5 55 0.1667 0.2887 5.41% 29.8%
Mean-Dry Biomass=my-Detail Bcly kel 4 m m (D
Group Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.5 7 6.5 8 8
201 5 5 6.5 7 8
480 7.5 7.5 55 8
1230 6.5 7.5 6.5 8
3070 6.5 7 6.5 7 6.5
7775 55 5 55

Vome 1ofispis €

000-470-187-1 CETIS™ v1.8.7.16 Analyst: D aa /‘HLIOILB} IS
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CETIS Analytical Report Report Date: 15 Oct-15 14:54 (p 2 of 2)
Livhobares pipione /4 "Day (@) Test Code: 468-010-14wid | 15-5228-4309
Fathead-Minnew-7-d-Larval Survival and Growth Test TRE Environmental Strategies, LLC
Analysis ID:  00-6888-0916 Endpoint: MeanDry-Biomass-mg Becotyy &, CETIS Version:  CETISvA.8.7

Analyzed: 15 Oct-15 14:54 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
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QA Form No. 051

Revision 5
Effective 02/14
as;
TOXICITY DATA PACKAGE COVER SHEET Aetofz2 s
Test Type: Chronic ~ Project Number: 15001-468-010 (Sacf. Reps) e
Test Substance: NTO - pH-adjusted Species: Rana pi,biens
Dilution Water: Mod Hard Organisn@or Batch Number: 15-018
. 'Pas +- ’\«‘t’d l\

Concurrent Control Water:  NA Age: a7 4\/,, (24-72 h) Supplier: Carolina Biological
Date and Time Test Began: b/ 2w/ 15 @ 1330 Date and Time Test Ended: b”/{ Vie @ fod5
Protocol Number: . e Investigator(s): SO47° JA™S

Background Information
pH control?:  Yes

L)

Type of Test: Static-Renewal Ifyes, give % COy:

& ,,.3 .
Test Temperature: - 22+2°C yBath #: _1
Photoperiod: 16 h light : 8 h dark intensity:
Test Solution Vol.: 250 - 3000 ml sicates per Treatment:
Length of Test: 28 days O.rgah‘\ivsms per Replicate:

Type of Food and Quantity per Chamber: ® Gmd Tetrafin - variable Feeding Frequency:

Test Substance Characterization Parameters and Frequency:

NA

Test Chmbrs; 500-ml c?ﬁs/beakers

& 2.5 gallon aquaria

100-300 ft-c.

1
5

Monday, Wednesday, Friday

Hardness: Initiation Alkalinity: Initiation NH;: Initiation TRC: NA

pH: __Init and Term Conductivity:  Init and Term _

Test Concentrations (Volume:Volume): 0 (Mod Hard), 95, 239. 587, 1492, 3730, 5595 mg/L NTO (Nominal)

Agency Summary Sheet(s)?: NA e

"&eference Toxicant Data: Test Dates: /(/ A& to /]/ A IC,s: 40/ /4
Hist. 95% Control Limits: {QA to A/A Method for Determining Ref. Tox. Value: _Linear Interpolation

Special Procedures and Considerations:

This is an extra set of NTO Test Treatments, the purpose of which is to collect growth data on Day 28 of the test. All surviving

organisms in each test chamber will be euthanized with MS-222 and rmeaured on Day 28 of the study.

Study Director Initials: 9 Xﬁp Date: 5/ 20 / / 5/

®Feec£l'? lﬂm// Commence aTTter externo | il elosere @~Gosnen

S{g_g, 25, See p’“O‘\"OC(’! for amouLnls. 420 \5'/20/,b~

@M 5/’)0-/L5ﬁ

@—P/ccs‘(‘lc Ceps USQ&Q ﬂr Ze+ ek o F Teﬂ‘,W /4/,5/[5,



Page 2 of 2L
QA Form No. 014

Revision 1
Effective 02/14
TEST SUBSTANCE USAGE LOG
Project Number: 15001-468-010 (Sacf. Reps) Qn . e lO/z;ltS
Sample 1 Sample 2 Sample 3 Sample 4
Test Substance Number GLP-06 6
From: ) /V A From: From: From:
Test Substance Collection @ @ @ @
Date and Time To: WA To: To: To:
@ @ @ @
Sample Type (Grab or Comp)
Date Test Substance Received 2/16/ S
Dilution Water Number - -
RWH# or TRE#, circle one “é “ /7, H 658 “5&8 “675’
Concurrent Control Water RW# /V A
o) /U5 8/3 /15 6 /1o/15
Date(s) Used ( Davy 7) (D ay | 4 ) (Da.\‘/ 1)
Preparation of Test Solutions @
Test Test . Dilution Total Test Dilution Total Test Dilution Total
Substance Substance Water Volume Substance Water Volume || Substance Water Volume
Conc. Volume Volume (ml) Volume Volume (ml) Volume Volume (ml)
(% Effluent) {mi) {ml) (ml) (ml) (ml) (ml)
MH 0 1500 1500
1.28% 19.2 1480.8 1500
3.2% 48 1452 1500
8% 120 1380 1500
20% 300 1200 1500
50% 750 750 1500
75% 1125 375 1500
Total 2362.2 8137.8 10500
initials / Date || 42 S/M/lj‘/
Initials / Date
Initials / Date NGU—- Sof 100> £ elho~acl oA Devys 7g]‘§/3.7) )Y (5'/3) 2| ,{/(03‘)
Initials / Date 2% (417 ?;Snf(é/zﬂ 42 (/D) + 43S (’7/3\_{
Initials / Date X )
Initials / Date
Initials / Date
Initials / Date

®Ml)<ed with soleEions ¢sad (n DoFrmtice CFuil /ﬂe‘h‘”‘wp/w S(s.}
Test. pap /105




Page 3 of X
QA Form No. 060

Revision 3
Effective 02/14
O b e e b b
CHRONIC BIOLOGICAL DATA
Project Number. __ 15001-468-010 (Sacf. Reps) 2 Aciolz
Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 0 1 2 3 4 5 6 7 Remarks
MH A IS5 15 | 515 S 5
—
\-\‘\
\
128% | A 5185 |5 5~ S 5
20| |
M, i T
Wlar. i —
3.2% A S |65 |5 | 5 5 H
490 T~ l
ms /L ——
T —— 1 [
8% A 5 135 S | g S 3
(230 S~
s /L s
A/ TO I
20.0% A 5 | 5 5 5 S S
2070 E—
g /& S
NTo —
500%| A |5~ | 5| 5 | & S° 5
7715 ]
o Y I
LT0 [
75.0% | A S|l g1 | = — Very weoh-Day
11257 — '
me/ L S —
AT | |
Date: |[¥29/55hys Shoks 5/ /5 5/2\72)" %Va;j
Time: ||\ 230 ISoo 1640 [fos5 o5 v q «o
Initials: |ns | Q2P | pop [ <uf pAf0 o

Dprp §Aahs E
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QA Form No. 060
Revision 3
i ffective 02/14
®/64»"(-I\. LGQPQ.AJ }rfea, (L1+l\o‘3o.:b>s ‘\blfﬁdhs

FATHEAD MINNOW-(PIMEPHALES PROMELAS T
CHRONIC BIOLOGICAL DATA

&w.
[Project Number: __ 15001-468-010 (Sacf. Reps) B R0z S
Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 8 9 10 11 12 13 14 15 Remarks
MH A IS | T sSSls& | 5 | 5
—]
\—\\
\
128% | A | &5 | & £ | 8§ |5 |5
\
\\
\
3.2% A 4 Y 4 14 Yy 4
\\\__
-\--‘*——“-‘-——
8% | A 91y 4 14 14 T
\\
\\\—
- — — =
20.0% | A > 5 T |5 5 S
\
\\
\\E
500% | A s | & L Y 1y o
\
\\
\\
75.0% A - |l— | — |l | |-
\
\\
\
pate: |5/2%/5] SAvks] /s 6fafisulal o [Py
Time: || 1640 |[33Y (44 |15 45 veus l§'53’
nitials: || O4F | o AP (AP A o

e 64/ &



CHRONIC BIOLOGICAL DATA

@ .A/or:tlx. Leofb%nifmaiCL et Aalyﬁss ? lpleng

Page; of 7*('_
QA Form No. 060
Revision 3
Effective 02/14

LA o ]
Project Number: ___ 15001-468-010 (Sacf. Reps) Qe A2l /%“S
Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 16 17 18 19 20 21 22 23 Remarks
MH | oA | 5 S15|85 |§ |g
\
\\
\\
1.28% | A 5 |1 £ |8 |.¢ C,
\
\\
\\4_;—
3.2% A o H14 |4 q |y
\
\\
\\
g% | A | Y l4dlu |4 4
NG
\\
—
200% | A 5 S| 51 ¢ 15
\
— |
\\\
s00% | A | Y o gy [ U T4
] 1
\\
\
75.0% A o ———t
\
—
Date: 6/5%’5’ 6/%/5 6/)is |efidid 6/11/!*-_.’ ehafiy
Time: 04 5T 140 165> |vee 115 | w0
initials: || D2 P DAY | M DA | Ay

@ e 6//s5 £
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FATHEAD MINNOW-LRIMERHALES-PROMEEAS
CHRONIC BIOLOGICAL DATA

7
Page of Mo
QA Form No. 060
Revision 3
Fffective 02/14

"Project Number: __ 15001-468-010 (Sacf. Reps)

OA: A~zio] 23K

Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicatef| 24 25 26 27 28 29 30 31 Remarks
—
MH | A S |5 |lg |—
\
\\.
\-\_n
128% | A s |5 | —T1
\
\_\
\
32% | A 1 [ 4 [ 4
\‘N
M"“‘***—-—«_\
N\M
8% A 4 4 -
I
]
—— 1 |
\
20.0% | A 5 S| 58 | —1—T
\\
\\
—
50.0% | A 2 [ 3 1%
’\\
\.\
— |
75.0% A
’\\
\\\
\\
Date: & /519145 |o\nlis
Time: lies ”‘6 1035
Initials: W W A

Q pee /s E

,L Tonminatod on 6/ /S Mg
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QA Form No. 055

Revision 3
Effective 02/14
DAILY TOXICITY TEST LOG
Project Number: 15001-468-010 (Sacf. Reps) ah: AZ(o[ 23]

Test Species:

<Rana pipiens

L, the bates (D

General Feeding Initials/Date
Comments Grnd Tetramin
Random Chart: MA Min/Max Thermometer # A1=/5"
Test Day 0 |Test Solution Mixed at: (pee - 1to o Fed @
Test Organisms Added at: [ 539 [2A2
7 o o o g/wﬁ 5
lemps 24°C Rans & 29-25°< K
TestDay 1 |Real Time: 92, ¢ °C Min-Max Range: 9= -2t °C Fed @ DAL
5_/1 ey
TestDay 2 |Real Time: 2y °C Min-Max Range: 2u~2 4§ °C Fed @ j4s0 o
-0. 025 522/ 5
Acrc.tl.av\ ¢u;i'¢a.<‘—-el & (700 6/(1\»0!5/‘
Test Day 3 |Real Time: » ({ °C Min-Max Range: 24~ 25" °C Fed @ oA
5/ 23/1y
Test Day4 Real Time: 2_L-‘ C Min-Max Range: Z-4~26 °C Fed @
7~
LZ7e
TestDay 5 |Real Time: S y °C Min-Max Range: =z 4~2.5 °C Fed @ jog s D
-~ 0.0tS3 | 455
TestDay6 |RealTime: 2.5 °C Min-Max Range: z¢ -29 °C Fed @ DAL
5/26/i5
Test Day 7 |Real Time: 26 °C Min-Max Range: Z2¢-2% °C Fed @ a5
0. o‘779_ Sy
TestDay 8 |Real Time: o 6 °C Min-Max Range: Vf 13 °C Fed @ DAN
\97),6/1—9’

G dep 443045 E



Page 8 of 24

QA Form No. 055

Revision 3
Effective 02/14
DAILY TOXICITY TEST LOG
Project Number: 15001-468-010 (Sacf. Reps) An:pztof23)S
Test Species: —Rard pipiens
Y Litho bato s
General Feeding |Initials/Date
Comments Grnd Tetramin
Random Chart: /VA Min/Max Thermometer # M" g
Test Day 9 |Real Time: '2_6 °C Min-Max Range: 24 ,13 °C Fed @ | (26> D600
5/ 2?/15"
[fest Day 10 [Real Time: 26 °C Min-Max Range: 2 -2 °C Fed @ 040
é’F/\y//s“
[fest Day 11 |Real Time: ¢ °C Min-Max Range: 24-268 °C Fed @ D
5/3%5_
[fest Day 12 |Real Time: o ¢ °C Min-Max Range: <= +#-2¢ °C Fed @ /‘Hé oor?
| 0.0775, /v
festDay 13 |Real Time: o4 °C Min-Max Range: 24-26 °C Fed @ DM
/25
Fest Day 14 [Real Time: 26 °C Min-Max Range: 5 .~ -2 °C Fed @ (20 0ap
0.18655 63/
Test Day 15 [Real Time: 26 °C Min-Max Range: 25-2% °C Fed @ o0
¢4/
fest Day 16 |Real Time: Z”l °C Min-Max Range: 24_2_6 °C Fed @{5-35— DA
Ol 8659, ol
Test Day 17 |Real Time: )5 °C Min-Max Range: 3 ¢ _, 5~ °C Fed @ o510
6/6/157]
G pap /ars E



q

Page Ygpf 24
QA Form No. 055
Revision 3
Effective 02/14
DAILY TOXICITY TEST LOG
[lProject Number: 15001-468-010 (Sacf. Reps) Qp s A to[TH 1S
[ITest Species: Ranapipiens
D Lithvbates
General Feeding Initials/Date
Comments Grnd Tetramin
Random Chart; MA Min/Max Thermometer # I4 ~l5
est Day 18 |Real Time: °C Min-Max Range: 24 - °C Fed @
24 26 PP
/745
FestDay 19 |Real Time: 2.5 °C Min-Max Range: o < -24 'C Fed@ (222~ | Dok
0.13655 ¢/e/is
Test Day 20 |Real Time: QL\ °C Min-Max Range: 2.¢{ -2 5~ °C Fed @ Doap
% Vs
Fest Day 21 [Real Time: °C Min-Max Range: 24+« 23" °C Fed @
2y s &
oS 9 | )l
Test Day 22 |[Real Time: >4 °C Min-Max Range: - o ~ 2. s °C Fed @ ,
&/ Vs
[fest Day 23 |Real Time: 2< °C Min-Max Range: 2-2% °C Fed @ W3S Ao
0-\9 OTCJ L.' ple
est Day 24 |Real Time: 2.6 °C Min-Max Range: 24~ > ;“C Fed @ 5
6‘/53/ 1
[Fest Day 25 |Real Time: 24 °C Min-Max Range: 2427 °C Fed @ )
LY
[Fest Day 26 |Real Time: = °C Min-Max Range: -~ °C Fed @ ({110
2.5 24 ~ p YV
. S
Opop 6fsops £ @k v *
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QA Form No. 055

Revision 3

Effective 02/14

DAILY TOXICITY TEST LOG _
Project Number: 15001-468-010 (Sacf. Reps) G petol2zfls
[Test Species: Rearapipiens
[0 Ll thobats s
General Feeding | Initials/Date
Comments Grnd Tetramin
Random Chart: A/ A Min/Max Thermometer # /A ~\5"
*I'est Day 27 |Real Time: g\g\ C Min-Max Range: 7 ( ~2.5 C Fed @ ,
¢/1645
[Fest Day 28 |Real Time: 272. °C Min-Max Range: 21-25~ °C Fed @ AP
Test dorminated. TO—"!Polc/_s et A““”'ed */"\9"'5‘—’;‘& {17A{

[fest Day 29 |Real Time: °C Min-Max Range: °C Fed @
T‘ est Day 30 [Real Time: °C Min-Max Range: °C Fed @
[fest Day 31 |Real Time: °C Min-Max Range: °C Fed @
[Fest Day 32 |Real Time: °C Min-Max Range: °C Fed @
[fest Day 33 [Real Time: °C Min-Max Range: °C Fed @
{I‘ est Day 34 |Real Time: °C Min-Max Range: °C Fed @
[Fest Day 35 |Real Time: °C Min-Max Range: °C Fed @

@ wop &/ dis L @b Wis b



Tadpole Sublethal Measurements

Page il of >

o 23|k

Test Number:

[500|- Y{s~ 0 O

Test Description: 4/ 70

| ~Gonenction Stoddy
7

TestDates: $/20 /t5- 4/(7/ o Test Species: . A w P pns
(;r;?\actrli Rep VBV?;?I: B(‘;C_i\); Il-:g;t?‘n:h ﬁ% Lpees Comments
(mm) (mm) oot S vL
O (Y 26 5 D 22.9
7 A0 3
2 | A3 36
l] | Ro 3y
9 | 25 27
(.25 7 2o B4 (0. & 12t
g 2o 33
le. A 35 Bent 3pine
TIPS EY |
(4 29 235
3. = [ 4 26 24 | PN
& 23 >4
1 19 23
¥e) ALO 34
3 (4 | 29 37 1,28 2%.75
[0 A3 54
(2 | A3 At 35
9 | 2o 3%
Date 6/(- 7//5 sy
Time 500 fégo ) >
Inits @ﬁ? >

(DW é{/[?ﬂj’f ®$}—f° 6\ o F




Tadpole Sublethal Measurements

Page '> of >

ar - A 2\3 Ly

Test Number:

[ 509 1- 48 -0 o
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CETIS Analytical Report
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Report Date: 15 Oct-15 11:14 (p 1 of 2)
Test Code: 468-010-14d | 08-3470-7126

Fathead-Minnrow-48<h Acute Survival Test

;%"DQY

TRE Environmental Strategies, LLC

7/
Analysis ID:  15-8815-2397 Endpoint: _48tSurvival Rate < CETIS Version: CETISV1.8.7
Analyzed: 15 Oct-15 11:14 Analysis: Linear Regression (MLE) Official Results: Yes
Batch ID: 02-1168-5132 Test Type: Survival (48#) ( 29 Dq,y ) Analyst: Lab Tech
Start Date: 20 May-1 513: 30 _Protocol: ERAB2HR-02-842-(2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: V3-J546: Species: P L%Lafotes <
nding Date: O pecies: imephales-promelas= L1 = (J o rine: ~ 24 K pdst hate /,l ©
Duration: ‘{%‘d 21h @ Source:  Carolina Biological Supply Age: 48-h
Sample ID:  00-4076-3048 Code: 26DFEA8 Client: Internal Lab
Sample Date: 3-May=t5- () Material: NotApplicable— A/ TO () Project:  Special Studies
Receive Date: Source:  WetHWater— (O
Sample Age: 38krt/A O Station:
Linear Regression Options
Model Function Threshold Option  Threshold Optimized Pooled Het Corr Weighted
Log-Normal [NED=A+B*log(X)] Control Threshold 1E-07 Yes No No Yes
Regression Summary
Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)
24 -13.52 41.04 32.87 3.759 0.7009 0.4393 Lack of Fit Not Tested
Point Estimates
Level mg/L 95% LCL 95% UCL
LC5 4041 0.8764 1243
LC10 726.4 7.595 1892
LC15 1079 31.36 2611 —
LC20 1477 9256 3529 ; D D&\( les+t
LC25 1935 2213 4836 -
LC40 3818 1241 17160 IR -V LC\S‘D
LC50 5747 2328 55250
Regression Parameters
Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision{a:5%)
Threshold 2.55E-07 0.000226 -0.00044 0.000443 0.00113 0.9992 Non-Significant Parameter
Slope 1.427 0.5376 0.3731 2.48 2.654 0.0567 Non-Significant Parameter
Intercept -5.364 1.909 -9.104 -1.623 -2.81 0.0483 Significant Parameter
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Model 12.73866 12.73866 1 6.702 0.0608 Non-Significant
Residual 7.603224 1.900806 4
Residual Analysis
Attribute Method Test Stat Critical P-Value Decision{a:5%)
Goodness-of-Fit Pearson Chi-Sq GOF 7.603 9.488 0.1072 Non-Significant Heterogenity
Likelihood Ratio GOF 10.3 9.488 0.0357 Significant Heterogenity
Distribution Shapiro-Wilk W Normality 0.9664 0.6146 0.8714 Normal Distribution
@ A8 Survival Rate Summary Calculated Variate(A/B)
2
C-mg/L Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Dilution Water 1 1 1 1 0 0 0.0% 0.0% 5 5
201 1 1 1 1 0 0 0.0% 0.0% 5 5
480 1 0.8 0.8 0.8 0 0 0.0% 20.0% 4 5
1230 1 0.8 0.8 0.8 0 0 0.0% 20.0% 4 5
3070 1 1 1 1 0 0 0.0% 0.0% 5 5
7775 1 0.6 0.6 0.6 0 0 0.0% 40.0% 3 5
11350 1 0 0 0 0 0 100.0% 0 5
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CETIS Analytical Report : Report Date: 15 Oct-15 11:14 (p 2 of 2)

Lithobates pipians 285-0D (D Test Code: 468-010-14d | 08-3470-7126
T 1

Fathead-Minnow-48-h-Acute Survival Test 28 -Derns TRE Environmental Strategies, LLC

Analysis ID:  15-8815-2397 Endpoint: ABh-Survi\(lal Rate ® CETIS Version: CETISv1.8.7

Analyzed: 15 Oct-15 11:14 Analysis: Linear Regression (MLE) Official Results: Yes

48h Survival Rate Detail
C-mg/L Control Type Rep 1

0 Dilution Water 1
201 1
480 0.8
1230 0.8
3070 1
7775 0.6
11350 0

_4gtrSurvival Rate Binomials
O 53

C-mg/L Control Type Rep1

0 Dilution Water  5/5

201 5/5

480 4/5

1230 4/5

3070 5/5

7775 3/5

11350 0/5

Graphics Log-Normal [NED=A+B*log(X)]

48h Survival Rate
‘Welghted Residual

Weighted Residual

‘Weighted Residual

) 2000 4000 6000 8000 10000 12000

c-mg/L 48h Survival Rate
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CETIS Analytical Report
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Report Date:
Test Code:

o

W& o‘\ ~

15 Oct-15 11:00 (p 1 of 2)
468-010-28svl | 12-3899-7787

Fathead-Minmrow-7=c Larval Survival and Growth Test

TRE Environmental Strategies, LLC

Analysis ID:  14-9396-3966 Endpoint: Mear-Bry-Biemessmg SV L, o~ m  CETIS Version:  CETISV1.8.7
Analyzed: 15 Oct-15 10:59 Analysis: Parametric-Multiple Comparison Official Results: Yes
Batch ID: 16-2471-9213 Test Type: Survival-Development-Growth Analyst: Lab Tech
Start Date: 20 May-15 13:30 Protocol: ERAMRSZ24R=02-843-(2602)~ €] Diluent: Mod-Hard Synthetic Water
Ending Date: Jun-1510:35 (D Species: Rimephates-prometes L (vho botes PiP="Brine: AU h post hats h @
Duration: 317_47(1 21h &) Source: Carolina Biological Supply Age: 48h
Sample ID: 14-4383-0733 Code: 560F1BCD Client: Internal Lab
Sample Date: 18-Jun-i& @ Material: Net-Appheable A To @ Project: Special Studies
Receive Date: 24-dunt517540  Source: Refereree-Fexicant- @
Sample Age: NA Station:
Data Transform Zeta Alt Hyp  Trials Seed PMSD NOEL LLOEL TOEL TU
Untransformed NA C>T NA NA 23.5% 3070 7775 4886
Bonferroni Adj t Test D) - Teilod Test
Control vs Group Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Dilution Water 201 0.1089 2.53 4644 8 1.0000 CDF Non-Significant Effect
480 0.4106 2.53 4926 7 1.0000 CDF Non-Significant Effect
1230 -0.4875 2.53 4926 7 1.0000 CDF Non-Significant Effect
3070 -0.1089 2.53 4644 8 1.0000 CDF Non-Significant Effect
7775* 3.677 2.53 5.363 6 0.0037 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 169.0962 33.81923 5 4.008 0.0111 Significant Effect
Error 168.75 8.4375 20
Total 337.8462 25
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 0.7745 4.44 0.5820 Equal Variances
Variances Levene Equality of Variance 1.528 4.1 0.2259 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9318 0.891 0.0858 Normal Distribution
Mean-Bry-Biemass-mg Summary  Sngu+t to Vent Le'\ﬁ th () (D
Group Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Dilution Water 5 22.8 19.35 26.25 23 20 26 1.241 12.2% 0.0%
201 5 226 17.99 27.21 22 20 29 1.661 16.4% 0.88%
480 4 22 16.97 27.03 21.5 19 26 1.581 14.4% 3.51%
1230 4 23.75 17.74 29.76 23 20 29 1.887 15.9% -4.17%
3070 5 23 21.04 24.96 23 21 25 0.7071 6.87% -0.88%
7775 3 15 15 15 15 15 15 0 0.0% 34.2%
MeanDry-Biomasemg Detail S oot to Vont bength (mnd O
Group Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 26 20 23 20 25
201 20 20 22 22 29
480 26 23 19 20
1230 29 23 23 20
3070 23 25 21 22 24
7775 15 15 15
® - £
pep /155 =
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CETIS Analytical Report Report Date: 15 Oct-15 11:00 (p 2 of 2)
Lithghatos mipons 28 Day, D Test Code: 468-010-28svl | 12-3899-7787
L 4 7
—Fathead-Minnew-7-d-Larval Survival and Growth Test TRE Environmental Strategies, LLC
Analysis ID:  14-9396-3966 Endpoint: -Mean Dry Biomass-mg—- SViL e CETIS Version: CETISv1.8.7 -
Analyzed: 15 Oct-15 10:59 Analysis: Parametric-Multiple Comparison @ Official Results: Yes
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CETIS Analytical Report
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Report Date:
Test Code:

15 Oct-15 11:00 (p 1 of 2)
468-010-28svl | 12-3899-7787

arval Survival and Growth Test

TRE Environmental Strategies, LLC

Analysis ID:  20-4152-8016 Endpoint: Mean-Dry Biomass-mg S VL, m "? CETIS Version: CETISv1.8.7
Analyzed: 15 Oct-15 11:00 Analysis: Parametric-Multiple Comparison Official Results: Yes
Batch ID: 16-2471-9213 Test Type: Survival-Development-Growth Analyst: Lab Tech
Start Date: May-15 13:30 Protocol: -ERA824/R-02.013(2002)- © D«i‘l‘uent: Mod-Hard Synthetic Water
Ending Date: 83Jun-1510:35 ) Species: Rimephatesprometas™ Lithobates prP*fine: ~24 b pPost hate 4
Duration: }33 2th @ Source:  Carolina Biological Supply Age: 48h i
2
Sample ID: 14-4383-0733 Code: 560F1BCD Client: Internal Lab
Sample Date: “+8Jun=t5— Material: NetApplieable— L' T O p Project:  Special Studies
Receive Date: 24-dun=t51754—) Source: Reference-Toxicant. ()
Sample Age: NA Station:
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C<>T NA NA 26.5% 3070 7775 4386
Bonferroni Adj t Test I 2 =Temr led e
Control vs Group Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Dilution Water 201 0.1089 2.85 5227 8 1.0000 CDF Non-Significant Effect
480 0.4106 2.85 5544 7 1.0000 CDF Non-Significant Effect
1230 0.4875 2.85 5.544 7 1.0000 CDF Non-Significant Effect
3070 0.1089 2.85 5.227 8 1.0000 CDF Non-Significant Effect
7775% 3.677 2.85 6.036 6 0.0075 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 169.0962 33.81923 5 4.008 0.0111 Significant Effect
Error 168.75 8.4375 20
Total 337.8462 25
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Mod Levene Equality of Variance 0.7745 444 0.5820 Equal Variances
Variances Levene Equality of Variance 1.528 4.1 0.2259 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9318 0.891 0.0858 Normal Distribution
MeanDryBiemass-mgSummary (.ot to Uent .l—xez/x§‘f‘14 (m WO,
Group Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Dilution Water 5 22.8 19.35 26.25 23 20 26 1.241 12.2% 0.0%
201 5 22.6 17.99 27.21 22 20 29 1.661 16.4% 0.88%
480 4 22 16.97 27.03 21.5 19 26 1.581 14.4% 3.51%
1230 4 23.75 17.74 29.76 23 20 29 1.887 15.9% -4.17%
3070 5 23 21.04 24.96 23 21 25 0.7071 6.87% -0.88%
7775 3 15 15 15 15 15 15 0 0.0% 34.2%
Mean-Dry-Biomassmg-Detail S novt +o (Jout Le wg‘ﬂ( @w@ @
Group Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep §
0 Dilution Water 26 20 23 20 25
201 20 20 22 22 29
480 26 23 19 20
1230 29 23 23 20
3070 23 25 21 22 24
7775 15 15 15
i o
@mp 10/i5/15 £
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CETIS Ana|ytica| Report Report Date: 15 Oct-15 11:00 (p 2 of 2)
Lthe bates  ppplons 28 -Dq\/ @ Test Code: 468-010-28svl | 12-3899-7787
{
[Eathead-Minnow-Z-d-_arval Survival and Growth Test TRE Environmental Strategies, LLC
Analysis ID:  20-4152-8016 Endpoint: MearDry-Biomassmg: SVL, /"46“ CETIS Version: CETISv1.8.7
Analyzed: 15 Oct-15 11:00 Analysis: Parametric-Multiple Comparison Official Results: Yes
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CETIS Analytical Report
Litho betes pipens 2% :Do‘\.’ @

Q ol ~

T
Report Date: 15 Oct-15 11:01 (p 1 of 2)
Test Code: 468-010-28svi | 12-3899-7787

Fathead-Minnow 7-d_Larval Survival and Growth Test

TRE Environmental Strategies, LLC

Analysis ID:  02-3242-2562 Endpoint: Mean-DryBiomass-mg - SVLCM'“:% CETIS Version: CETISv1.8.7
Analyzed: 15 Oct-15 11:01 Analysis: Linear Interpoiation (ICPIN) ! Official Results: Yes

Batch ID: 16-2471-9213 Test Type: Survival-Development-Growth Analyst:  Lab Tech

Start Date: 20 May-15 13:30 Protocol: -ERA/S2H/R-02-04342002)~ @ . Diluent: Mod-Hard Synthetic Water
Ending Date: ,é'S’Jun 1510:35 © Species: -Pimephales-premetas— Litho bates {;"P enSBrine: |, 5 L.z I Pa‘s + hete 4
Duration: i%ﬂ 2ith @ Source:  Carolina Biological Supply Age:

Sample ID: 14-4383-0733 Code: 560F1BCD Client: Internal Lab

Sample Date: $9dunt5" Material: ANot-Applicable— AT O Project: Special Studies

Receive Date: 24-Jun=15717:54" w Source: Refefenee—’Foaﬂeaﬁ’t-@

Sample Age: NA Station:

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Log(X+1) Linear 103871 200 Yes Two-Point Interpolation

Point Estimates

Level 95% LCL 95% UCL
1C5 3515 N/A 3562
IC10 4025 N/A 4132 C —_
IC15 4609 2968 4793 2 3~ -~ &y e S
1C20 5278 3572 5560 )
IC25 6044 4300 6449 o n Shovt-to~ Veni CS UL
ic40  >7775  NIA N/A Leas
IC50 >7775 N/A N/A
Mean-Bry-Biomass-mg Summary Srsut to bont Lle N3 *l}ﬂ@*‘q Calculated Variate
Group Control Type Count Mean Min Max Std Err Std Dev CV% %Effect
0 Dilution Water 5 22.8 20 26 1.241 2.775 12.2% 0.0%
201 5 22.6 20 29 1.661 3.715 16.4% 0.88%
480 ) 4 22 19 26 1.581 3.162 14.4% 3.51%
1230 4 23.75 20 29 1.887 3.775 15.9% -4.17%
3070 5 23 21 25 0.7071 1.581 6.87% -0.88%
7775 3 15 15 15 0 0 0.0% 34.2%
Mean-Dry-Biomass-mg Detail Shovt o vend 19“5'* ) CW‘"’\)
Group Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep &
0 Dilution Water 26 20 23 20 25
201 20 20 22 22 29
480 26 23 19 20
1230 29 23 23 20
3070 23 25 21 22 24
7775 15 15 15

0 DAD  10/15/1S E
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CET|S Ana|ytica| Report Report Date: 15 Oct-15 11:01 (p 2 of 2)
L ,1;/\0 bares DRSNS }g—DQ\, @ Test Code: 468-010-28svl | 12-3899-7787
T ] d
~Fathead-Minnow-#-d-Larval Survival and Growth Test TRE Environmental Strategies, LLC
Analysis ID:  02-3242-2562 Endpoint: MeanDryBiemass-mg SU L | mm CETIS Version: CETISv1.8.7
Analyzed: 15 Oct-15 11:01 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
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CETIS Analytical Report
11 he bates p r,o lens
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Ned 7
S ©
Report Date: 15 Oct-15 11:02 (p 1 of 2)
Test Code: 468-010-28wid | 15-3751-4279

.Eathead-anow—Z-d—Larval Survival and Growth Test B o X W G{ + L‘ TRE Environmental Strategies, LLC
Analysis ID:  03-5889-4448 Endpoint: Meengﬁ%emas&mg% nra CETIS Version: CETISv1.8.7
Analyzed: 15 Oct-15 11:02 Analysis: Parametric-Multiple Comparison Official Resuits: Yes
Batch ID: 16-2471-9213 Test Type: Survival-Development-Growth Analyst: Lab Tech
Start Date: 20 May-15 13:30 Protocol: EPAR24R-02-613(2662)~ ® Diluent: Mod-Hard Synthetic Water
Ending Date: 17 Jun-15 10:35 Species: EMQMWB&L¢+LOLf65 p«p*a%?ine: vt h POS 1 heet
Duration: 27d 21h Source: Carolina Biological Supply @ Age: A8 h ),
Sample ID: 21-0485-3082 Code: 7D75825A Client: Internal Lab
Sample Date: 49May=t5— &7 Material: -NetApplicadie A/ VO @ Project: Special Studies
Receive Date: -25-Jun-15-16:26— (0 Source:  Reference-Toxicant: ®
sample Age: 38 A/A ()  Station:  InHouse
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL . TU
Untransformed NA C>T NA NA 33.4% 3070 7775 4886
Bonferroni Adj t Test t_ | = Teled Te s
Control vs Group Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Dilution Water 201 1.613 2.53 3.762 8 0.3063 CDF Non-Significant Effect
480 1.267 2.53 3.991 7 0.5493 CDF Non-Significant Effect
1230 1.109 2.53 3.991 7 0.7019 CDF Non-Significant Effect
3070 1.478 2.53 3.762 8 0.3873 CDF Non-Significant Effect
7775* 2.909 2.53 4344 6 0.0217 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 48.21154 9.642307 5 1.741 0.1712 Non-Significant Effect
Error 110.75 5.5375 20
Total 158.9615 25
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 1.327 4.44 0.3024 Equal Variances
Variances Levene Equality of Variance 1.981 4.1 0.1256 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9306 0.891 0.0801 Normal Distribution
MeanDry Biemassang Summary  Rody Wndt h (/ﬂm) @
Group Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Dilution Water 5 13 8.272 17.73 12 9 19 1.703 29.3% 0.0%
201 5 10.6 8.025 13.17 10 9 14 0.9274 19.6% 18.5%
480 4 11 7.563 14.44 10.5 9 14 1.08 19.6% 15.4%
1230 4 11.28 7.722 14.78 11 9 14 1.109 19.7% 13.5%
3070 5 10.8 9.181 12.42 10 10 13 0.5831 12.1% 16.9%
7775 3 8 8 8 8 8 8 0 0.0% 38.5%
MeenDryBiomass:mg Detail Rodvy id th((m -~y @)
Group Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 14 9 12 11 19
201 9 9 10 11 14
480 14 11 9 10
1230 14 10 12 9
3070 10 13 10 10 1
7775 8 8 8
1 ~ —_
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CETIS Analytical Report Report Date: 15 Oct-15 11:02 (p 2 of 2)
Lithsbootes pipoenc X% -D oy @ Test Code: 468-010-28wid | 15-3751-4279
T T 4
Fathead-Minnew-#~d-Larval Survival and Growth Test TRE Environmental Strategies, LLC
Analysis ID:  03-5889-4448 Endpoint: Msar-DryrBiemass-mg- boc’y tith, #" CETIS Version:  CETISV1.8.7
Analyzed: 15 Oct-15 11:02 Analysis: Parametric-Multiple Comparison ® Official Results: Yes
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CETIS Analytical Report
Lithobates piplons 2% -Day @

. by o" Ea &

15 Oct-15 11:03 (p 1 of 2)
468-010-28wid | 15-3751-4279

Report Date:
Test Code:

_Eathead-Minnow-7-d-Larval Survival and Growth Test

TRE Environmental Strategies, LLC

Analysis ID:  21-2730-0062 Endpoint: -MeanBry-Biomass-g Bod, width-m CETIS Version:  CETISv1.87
Analyzed: 15 Oct-15 11:02 Analysis: Parametric-Multiple Comparison Official Results: Yes
Batch ID: 16-2471-9213 Test Type: Survival-Development-Growth Analyst: Lab Tech
Start Date: 20 May-15 13:30 Protocol: -EPAS24/R-62-613-(2002)— @ .. Diluent: Mod-Hard Synthetic Water
Ending Date: 17 Jun-15 10:35 Species: —Pimepha+es—p¢omelas-LzKe€d={ pipers Brine: A Y N —Pgs-t -hatlo
Duration: 27d 21h Source: Carolina Biological Supply Age: /(...48’ﬁ @
Sample ID:  21-0485-3082 Code: 7D75825A Client: Internal Lab
Sample Date: 18-May-15- (¥ Material: —NotAppticable— /(/ TO © Project: Special Studies
Receive Date: 25-dun=15-16:26- (1) Source: —Reference Toxieant— (O
Sample Age: 38 (D Station:  In House
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C=<>T NA NA 37.6% 3070 7775 4886
Bonferroni Adj t Test T2 Tailecd Test
Contro! vs Group Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Dilution Water 201 1.613 2.85 4235 8 0.6125 CDF Non-Significant Effect
480 1.267 2.85 4492 7 1.0000 CDF Non-Significant Effect
1230 1.109 2.85 4492 7 1.0000 CDF Non-Significant Effect
3070 1.478 2.85 4235 8 0.7746 CDF Non-Significant Effect
7775 2.909 2.85 489 6 0.0433 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 48.21154 9.642307 5 1.741 0.1712 Non-Significant Effect
Error 110.75 5.5375 20
Total 158.9615 25
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 1.327 4.44 0.3024 Equal Variances
Variances Levene Equality of Variance 1.981 4.1 0.1256 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9306 0.891 0.0801 Normal Distribution
Mean-Bry-Biemass-mg Summary Bod\/ tord +h Q—r\ m> @
Group Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Dilution Water 5 13 8.272 17.73 12 9 19 1.703 29.3% 0.0%
201 5 10.6 8.025 13.17 10 9 14 0.9274 19.6% 18.5%
480 4 11 7.563 14.44 10.5 9 14 1.08 19.6% 15.4%
1230 4 11.25 7.722 14.78 11 9 14 1.109 19.7% 13.5%
3070 5 10.8 9.181 12.42 10 10 13 0.5831 12.1% 16.9%
7775 3 8 8 8 8 8 8 0 0.0% 38.5%
MeamDry Biomass-mg-Detail 3, d\/ Leid+h C,M”‘) O)
Group Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep §
0 Dilution Water 14 9 12 1" 19
201 9 9 10 11 14
480 14 11 9 10
1230 14 10 12 9
3070 10 13 10 10 11
7775 8 8 8
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CETIS™ v1.8.7.16

Analyst: M QA:M‘ohgts
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CETIS Analytical Report Report Date: 15 Oct-15 11:03 (p 2 of 2)
Lithdates  p piens DB Day 0 Test Code: 468-010-28wid | 15-3751-4279
v
kathead-Minnew-7d-l.arval Survival and Growth Test TRE Environmental Strategies, LLC
Analysis ID:  21-2730-0062 Endpoint: Mean-Dry-Biemass-mg Boa(\/ e "[’k MMCETIS Version: CETISv1.8.7
Analyzed: 15 Oct-15 11:02 Analysis: Parametric-Muitiple Comparison ! Official Results: Yes
Graphics

20

Mean Dry Blomass-myg

T

N

A
¢ |

[} ]
Centered

Untransformed

oD 201 480 1230 3070 7775

Group Rankits

@Q,Ap 16/15/15 £

000-470-187-1 CETIS™ v1.8.7.16 Analyst_(2470  aa:; A3 (S




CETIS Analytical Report
Lithohates piplens 2% -0

ay ©

Report Date:

Test Code:

15 Oct-15 11:03 (p 1 of 2)
468-010-28wid | 15-3751-4279

1
Fathead-Minnow-7=d Larval Survival and Growth Test

TRE Environmental Strategies, LLC

Endpoint: Mean-Bry-Biemass-mg Bod»; W‘J*L(“QCETIS Version: CETISv1.8.7

Analysis ID:  04-4211-7522

Analyzed: 15 Oct-15 11:03 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Batch ID: 16-2471-9213 Test Type: Survival-Development-Growth Analyst: Lab Tech

Start Date: 20 May-15 13:30 Protocol: ~ERARZHR-82-0132002— (D ) Diluent: Mod-Hard Synthetic Water
Ending Date: 17 Jun-15 10:35 Species:  PRimephales promelas— £ thobat=s ,0(5”9’\5 Brine: A 2% h post- hate 5
Duration: 27d 21h Source:  Carolina Biological Supply ! Age: —48h w

Sample ID:  21-0485-3082 Code: 7D75825A Client: Internal Lab

Sample Date: -19-May-16— Material: -Net-Applicable- A7 TO (D Project:  Special Studies

Receive Date:—25-Jun-1546:26- (O Source:  Reference Toxicant @

sample Age: 38 (D Station:  In House

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Log(X+1) Linear 916797 200 Yes Two-Point Interpolation
Point Estimates

Level 95% LCL 95% UCL

IC5 4,382 N/A 5375

IC10  27.97 N/A 6434 Sy :g’ c —
IC15 154.9 N/A 7658 ;l%, @'\/ 25
1C20 3506 N/A 7443 +
IC25 4350  NA 9095 sn  PDed N o+ h
1C40 >7775 N/A N/A

1C50 >7775 N/A N/A

MeamrDry Biomass-mg-Summary Doy b d+h (mm) O)

Calculated Variate

Group Control Type Count Mean Min Max Std Err StdDev CV% %Effect
0 Dilution Water 5 13 9 19 1.703 3.808 29.3% 0.0%
201 5 10.6 9 14 0.9274 2.074 19.6% 18.5%
480 4 11 9 14 1.08 2.16 19.6% 15.4%
1230 4 11.25 9 14 1.109 2.217 19.7% 13.5%
3070 5 10.8 10 13 0.5831 1.304 12.1% 16.9%
7775 3 8 8 8 0 0 0.0% 38.5%
MeamDry Biomass-mg Detail  Dooty - FENCIDNO)

Group Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 14 9 12 11 19

201 9 9 10 11 14

480 14 11 9 10

1230 14 10 12 9

3070 10 13 10 10 11

7775 8 8 8

000-470-1

87-1

(0157~ £

CETIS™ v1.8.7.16

Analyst: 10'2}70 QA: A¥ 1023 i\S
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CETIS Ana|ytica| Report Report Date: 15 Oct-15 11:03 (p 2 of 2)
/7 /w atas P pliens 25 'DQ\/ @ Test Code: 468-010-28wid | 15-3751-4279
[} ¥ .
—Fathead-Minnew7-d-Larval Survival and Growth Test TRE Environmental Strategies, LLC
Analysis ID:  04-4211-7522 Endpoint: Mean-Dry-Biomass-mg SVL ; piva CETIS Version: CETISv1.8.7
Analyzed: 15 Oct-15 11:03 Analysis: Linear Interpolation (ICPIN) (D Official Results: Yes

Graphics

Mean Dry Blomass-mg

Opsp 1ofis/i5E

000-470-187-1 CETIS™ v1.8.7.16 Analyst: M oa AR 19[23] )5



US Army Public Health Center
Aberdeen Proving Ground, MD

Study Contract Title: One Generation Amphibian Study
W91ZLK-14-P-0372

APPENDIX D

DEFINITIVE TEST
DATA PACKAGES & STATISTICAL ANALYSES

Prepared by

TRE

TRE Environmental Strategies, LLC
Fort Collins, CO

Environmental
Strategies

March 2016

TRE Project Number: 15001-468-710
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TOXICITY DATA PACKAGE COVER SHEET 3 fs g
&ﬁ_‘-f‘q'z_;zm | 1S

O
Test Type: boute~ Chranic Project Number: 15001-468-010
Test Substance: NTO - pH-adjusted Species: Rana pipiens (-LL the hatems Pipew g)
| L
Dilution Water: Mod Hard Organisr Batch Number: 15-018
st hete R
Concurrent Conirol Water:  NA Age: 24 l\’, (24-72 h) Supplier: Carolina Biological
Date and Time Test Began: 5720 /i 5 @ [Roo Date and Time Test Ended: 7/27/5" @ ©O7 0o

Protocol Number: Investigator(s): ,_f‘;ﬁ/%f) ]A’b
— \3

Background Information

pH control?:  Yes @ .
e
Type of Test: Static-Renewal if ves, give % CQy: NA
@ 3 g @
Test Temperature: 224+27°C Eng. ta 1 Test Chmbrs;500-ml cups/bezkers
- & 2.5 gallon aquaria
Photoperiod: 16 h light : 8 h dark 20 niensity: 100-300 ft-c.
Test Soelution Vol.: 250 - 3000 ml ieplicaizs per Treatment; 4
Length of Test:  4p me-+amorphosis (~45-70 d) Organisms per Replicate: 5
Type of Food and Quantity per Chamber: @  Grnd Tetrafin - variabie Feeding Frequency:@ Monday, Wednesday, Friday

Sod foscr E107007 (/1A — /2845w
Test Substance Characterization Parameters and Frequency: fFeed Lot Fis—o3 (&/26 /5~ 7./ ) ‘3/.\/;5

Hardness: Initiation Alkaiinity: _Initiation N Initiaion TRC: NA

pH: _Init and Term Conductivity:  Init and Term N I T,

Test Concentrations (Volume:Volume): MQQ.H&E?Z_',_E{‘;}. s R 5730, 5595 mg/l NTO (Nominal)

-Agency Summary Sheet(s)?. NA 0, qu \[3_ 37,59 2t ,{?g_r -5?3@455 5 ;a:.,>—/ L
Reference Toxicant Data: Test Dates: /A ‘tv:.f __;1::;’\-_ _ ICos: _ 47 A

Hist. 95% Control Limits: A A i tc AA Metioc for Deteninining Ref. Tox. Value: _Linear Interpolation

| Special Procedures and Considerations:

A/d e : ‘}‘abej PL‘ j@) W e u,?t 6(}, I E=T S ﬂﬁﬁj ,;’ 25k ot j——ﬂc f‘l’t‘!‘!“r\j /ta Ff? "!'"
f\i‘i;f[\+ &% +<:’/'r\-a.' ? i ”_) ("'PQ“‘*"E“‘I
Vove o C \f\.-..m hors _ Cxeminesd For docd gavanisn s on e t.w‘e/m; ‘VZ S—"\aje' v

deadd orcamnicing oA vnvseald conol tivas  poconden) UI/Iempasé A dr,iq_
ang ag cercdeo] , o than  fte~ pe Aa trro,  Dig L 2?/ I

Study Direcior initials; .. Date: o
) S/ 2015 |
% ; ) . rral g oall e losen e
CI Dap 5/1::/)_‘5 £ @"‘/rec—?(:-l\n‘é 23 1 Cemplen ce ‘f-‘?""é’)/\ e 4 ' < 7 _E =
- Pf‘a‘fc“,af "}::'f\ aMmernty, B -5/2!—'/1'5‘

C‘;&5r')9/‘ S*"—é_@ 2-‘)—ﬂ gee.
Do i @arees

- et Br Tor ngasd ol Beps. B Jadder
®P/;LSTLC- Cuc‘j-fz ¢ S=ct e .Zs‘t‘ Y S L =3 £ 7 L8, _AH)“’A{!&)

Na Me 7

~, 2 ,-.@Yl_‘b' W }’/’wb

———
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TEST SUBSTANCE USAGE LOG
Project Number: 15001-468-010 an ﬁ}*l\l[ﬁi l 45
Sample 1 Sample 2 Sample 3 Sample 4
Test Substance Number ELP-066
From: From: From: From:
Test Substance Collection @ /“//zt @ @ @
Date and Time To: A To: To: To:
@ /U @ @ @
Sample Type (Grab or Comp) NA
Date Test Substance Received ;L/ g/ 15~
Dilution Water Number ‘ . ; — o
R\KI# or TRE#, circle one | L6« ‘ | 6 9 g ' | [96 8 I “’_])
Concurrent Control Water RW# A A
shols 5/5/1s &/3/i5 6Ll
Date(s) Used ( Da ) 7) (b LAY, q) Ebﬂq\ 2\\
Preparation of Test Solutions
Test Test Dilution Total Test Dilution Total Test Dilution Total
Substance Substance Water Volume Substance Water Volume || Substance Water Volume
Conc. Volume Volume (ml) Volume Volume (ml) Volume Volume (ml)
(% Effluent) {ml) {ml) (ml) (ml) (ml) {ml)
MH 0 1500 1500 e
1.28% 19.2 1480.8 1500
3.2% 48 1452 1500
8% 120 1380 1500
20% 300 1200 1500
50% 750 750 1500
75% 1125 375 1500
Total 2362.2 8137.8 10500
Initials / Date || op /57 5/29/15
Initials / Date A‘Igw e fo S /2 dbow o f e Dgy\ 4 C\f/i—?)_
Initials / Date || Seo Spr&wéﬂsw L (4/6/3) 2.1 ( &% ) 23(6/i12) 35 £/ ’
Initials / Date || o dd) (tonal o £inge 42.(>71) ¥ qﬁ(?/ﬁ\ N
Initials / Date || /»lvmes. Qap $/3) ’#7
Initials / Date
Initials / Date
Initials / Date




Project Number:

@ >3
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QA Form No. 014

Revision 1

Effective 02/14

TEST SUBSTANCE USAGE LOG  (.c-nitne=d )

15001-468-010

Ak pevz{als

Sample 1 Sample 2 Sample 3 Sample 4
Test Substance Number
From: From: From: From:
Test Substance Collection @ @ @ @
Date and Time To: To: To: To:
@ @ @ @
Sample Type (Grab or Comp)
Date Test Substance Received
ilution Water Number - .
ill;w# r TRE#, circle one \ \ (.a “ 2 W0 . W
Cokﬁﬁ’ent Control Water RW# . .
Ay Caules (D 35\ [1EES (ougun )
Date(s) Used L{kak{ ?b) ’"\! iy { ‘DL-,; \42\, -
Preparation of Test Solutions
Test Test Dilution Total Test Dilution Total Test Dilution Total
Substance Substance Water Volume Substance Water Volume || Substance Water Volume
Conc. Volume Volume (mi) Volume Volume (ml) Volume Volume (ml)
(% Effluent) (ml) (ml) (ml) (ml) (ml) (ml)
MH 0 1500 1500
1.28% 19.2 1480.8 1500
3.2% 48 1452 1500
8% 120 1380 1500
20% 300 1200 1500
50% 750 750 1500
75% 1125 375 1500
Total 2362.2 8137.8 10500
Initials / Date
Initials / Date
Initials / Date
Initials / Date
initials / Date
Initials / Date
Initials / Date
Initials / Date

@W (2211705 £
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A oo pond frmo Liiheo 6"4. fes Prptens &

(PIMEPHALES PROMELASY

CHRONIC BIOLOGICAL DATA

Project Number:  15001-468-010 Ppei0/25)s
Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 0 1 2 3 4 5 6 i Remarks
MH A 5 | & 5 ‘ Iy s
B s § | & = ¢
C LY 5 5 5 5
D 5 5 s s 5
1.28% A S g 5 i 5
B S|l s |35 s 5
G 5 5 5 S5 5
D i £ | 5 5 5
3.2% A 5 | § 45 % 5
B 5 |s 5 5 5
e 5 s | g 5 5
D 5 5 5 5 5
8% A =) 5 5 5 1
B 5 5 5 == 5
B 5" 5 5 5 2
D & 5 s & 4
20.0% A R 4 H | dw o o
B 5 | g 5 5 3
& 5 | 5 5 5 5
D 5 |5 e 3 & q
500% | A 5 | 5 5 5 K
B | 5 |5 | & 5 55
G g | &5 =3 L9 o
D 5 |5 = 5 4 Lz
75.0% A 5 | o -~ Suewvers on Doy | pon,
B 5 PR o - / e thansie
c |5 3 o - |
D a | 5 0 - X
Date: %O,/jx,—;" 5_/2(/.{ ‘%3’/15’ 25 _;‘,‘/}1%&»#
Time: || 1200|1425 |(45° jioo (o2
Initials: || %0 | osp | oof b I

@@ﬂ'fg Q/Q-’J//},S wf @M 5/1][1; E @W f/;9/z5—£ (:DM NS &




Lothobates pipiens

{ PIMEPHALES PROMELAS)
CHRONIC BIOLOGICAL DATA

& 7

e

Page & of
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QA Form No.-060

Revision 3
Effective O

&

2114

Project Number: __ 15001-468-010

@ m2of28])s

Number of Surviving Organisms

Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 8 9 10 11 12 13 14 15 Remarks
MH | A 1§ | & AlS5 |5 T
B |5 | § s |15 15 | 5
c | & | & Sl |5 s
b | S |5 S |5 |5 [ 5
1.28% A £ 5 g £ al;(:iﬂ y |°F
s |5 | S 5|95 |4 [ 5
c | & 15 | S|l5 |5 |5
D S | & S lsg |S S
3.2% A & | 5 5| g | % =5
B o |5 5 |15 |v |45
c &1 & S 5 |5 |9
D I & s |5 |6 |5
8% A g |5 S| 5| 5
B | |5 S l5 |85 |5
g 0.5 |5 S |15 |leg | £
p |4 |9 9 |4 Pry| 4
200% | A 41y 4 Al L\ 4
B | & | & S [T [H Y
e IS5 .5 151915
D 3 4 4 4 1Y yA
5006 A [+ R.L® 2 | 2> |[= 2,
B | A | A~ r T il o WO
c | 1] (v [y T
D =N Al >+ [ 2
75.0% A
B
g
D / 3
Date: g/lﬁﬂs’:;/’ﬂ/;‘f 6/5/15‘ 6/9%:/ Glsjs 6/’4/1(
Time: ||| o0 [110S i35 1544 [WH4S |(527
nitials: | 22| ol pr | oP| B | pef
Oun ss e @lsisne e Qoan 2945 & T Vs
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N boopard Fros.  Lithebatres pipions ©
FATHEAD THNNOW.( RIV )
CHRONIC BIOLOGICAL DATA
Project Number: _ 15001-468-010 i
Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 16 17 18 19 20 21 22 23 Remarks
MH A z S| & |56 5 |5
B 5 5|1 515 S 15
g 5 s | & 15 S 15
o [ £ 401 4 [q |4 [0 [24F
128% | A q y | 4 4 14
B | 5 £1 515 |5 |5
c 5 s | 5 |5 e
D | & S| 5]c¢* | 5 [5
3.2% A il 5 & |6 |5 5
B & s | &S |S |5 5
& 5 S |5 15 |5 |5
D & g~ ls— 16 |15
8% A & 5 | 4 5 S |5
B | & S |5 |H |5 |5
c |5 sS|s51s5 |5 g
0| 4 4 | 4*14 |4
200% | A 4 q 14 |\ |y o
K 9 | Y 1y |4 |4
c |5 S |S |5 |5 |9
b || 4 Y 1Y [« 14 |4
50.0% | A 2 2. | 2 172 2. |5
B | & \ [ ]\ 1 \
& [ [ \ \ { \
o || A > 12 | 212 |2
75.0% A
B
C
D .
Date: %ﬁq“ éw/’{/b 6/‘?/1_'3/ ';'lw 5 6/)%4; (»liﬂt\
Time: '_S—Z O [Huds | (649 lweo |7 i~ | M0
Initials: || 4P o (08P lp, |2 M
S i Tr....c?-[:af.s 6 smel (or N hes o tei tourrad To " moves in G ai@'s; 2nd fad - le olse

- : i ¢ les -
j’\»‘hﬁ i—g.—-n@ﬁ tonnl £ Poving on Cnr'-f.“al'(:'}.) \EVT i3 {‘l‘f‘;—ﬁ f"‘«;’ .'hfaﬂ“’a“ 92 Tad/ﬂo '

LIREE P P ) ‘3-"aam"}n u,mn‘(- saaller G fioli jh @W £/ 2975 £ @lﬁdﬁ -]
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M: éét‘f’ouf Foo Letho be tes ppiens @
( PHAEPHAEES PROMELASS)
CHRONIC BIOLOGICAL DATA

Project Number: _ 15001-468-010 /e ofes [is
Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate|| 24 25 26 27 28 29 30 31 Remarks
MH A 515 | K 5| o[-
B S 15|55 | & |5 | &
c S | & leg |6 |5 |25
D 4 |4 14 4 H |4
128% | A 4 | 4 [\ Y q |4
B S 1515 15 |5 |5
c S5 |5 |58 |5 |5 |5
D s lgls g ls |5
32% | A Sl 515 g | S|
B S IS |15 15 |5 |5
c S |5 |9 |5 | 57|
D S 15 ls | o1 .5|F
8% A S 13519 S |5 |5
B s 5; 5 Bl |
c 5 |5 |18 |S | & |5
| D T 1 dJu [ [ 4%#
200% | A 4 1 14 g lu |9 (5)
5 g 141\ 1y 19 |5 |,
c s |ls | | s|s[F | 7 il
D AR BRI I,
s00% | A Lo [ [ 1 [ [ [+
B / [ \ [ / o
c AN N N I Y Y A S S I
D A lA & 2 | X |7 |3)
75.0% A I
B —
G T .
D — 117 ] ;
Date: 6/, L:/é 6/}5/{3/ @\\1\1‘7 6/”/5' 6ﬁ7ﬁf 67‘3:}74{——
Time: [30 | /]lp |loss 455 (1430 [T35P
Initials: P I AP LM | P | O A ‘
Podp tfisioip = Gmal R Gilorby werknd 2o 9 deod G o (ST0-Lie

& toy ’:_9%‘\?(;\'{5"1'[;
@@’Qpé/ﬂ»? P~ Soe naxt Ppage Fo 'D:-._,/

o e ————i —

o= @W iﬂy‘,_:
33 daTa, Bpar /295 £ i
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N. Laopand? Fhews Lithobatos pipens 0
CHRONIC B::OLOGICAL DATA !
Project Number: _ 15001-468-010 @y ARIOLS/)s
Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 32 33 34 35 36 37 38 39 Remarks
MH A Sl 15|85 | g
B =) 5 |5 9 5
g S 1415 |§ | &
D b 14 ¢4 |4 15
128% | A Y g | & o 4
B s |5 |5 T4
c § 15 | [ 6] 5
D T 1515 S5 | . &
3.2% A & B | 5 S
B S5 | & |3 5 | &
C 5 |l |15 s 14
D S 15 15 | 5 |§
8% A 5 |5 165 5 1| .5
B 5 |5 |5 S |1 5
c s 15 1ls |5 |5
D o | (8 14 |5 e e o
200 | s Y [y o (4[4 |
B 3T 3 Iy |3 3 eV
c S |sle |5 [ 5
D 4 H | A it Y
50.0% A { i i [ ]
B { i \ [ i
5 ! l \ | [
D 2 1 2 12 2 1 A
75.0% A T |
B \'-—--\
C "“\‘______
D T
Date; c/z?—/p,- 6/';."1/,15” bulo %ﬁf 6/,16/1‘;
Time: MHso [\ Tl \lew 1600 (o0
Initials: N9 N"p )“ M DM?
O\Dea_al erpanisn (Dﬁ'"f 33) n 2o, % B ‘%};\”*’J swe (len 1 powd red (f\ema,m?:n;)

Colan art bota oF fail (pretore—ftfoony Qo g/a2/c5

@

P g/29h5 £ @,me ufis A

pictvre Dot tefran
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AN Loopard frry Lithobhotes efpeenscj
CHRONIC BIOLOGICAL DATA
_ &fs: m210[ 25/}
Project Number: _ 15001-468-010
Number of Surviving Organisms
Test Day Day Day Day Day Da Day Day
%Conc. | Replicate|| 40 41 42 43 44 4 46 47 Remarks
wi | A | 51 s 15 | & | 5044 /547/3//40 FED Begmning on
B :)P' :;/ 5 < by - Sb 3/2,/3"*3%/1/%"2%/_‘3—- @1‘\‘/ Uqf?,. Sarvw;ﬂn
c s 5 5| g 5 \_S lf/!’ _{5— 11’/!/5’ ¢1f/‘/\"_7‘ noted s 3
D "io_ 4" Héé; Yy LIC' 2%/‘:/0/‘:‘/‘;1 /Y| nenbers £
1.28% A . 4 14 91 4 [40/q495/ 4%/ .t soig chad s
e |4 14 (9 | d]9 |4DAIMIM 2 tonsformd
c |5 |7&gubl 4 |4 BAYBNVABAM] & Alve T.4.0
D S o 5 S | 5 5/0/_’;—3#}’/()/”‘{/0/5 Sk as D
3.2% A S | & g S| 50 sctrsl4/i/dV ] N 32 /57 svens
B | 4 | S5 15 |5 1.5 [sre/s8//1%)S 3 in Tank
c | 9 1« | ub] 4 |y B/JAHPwUDB 9 2 T owsifopimd
D 50\ S LS _5;- 5 i?’/‘/ﬁ"‘id/f/_f /3//5?@ 4 Alice totol
o | A | S | 35%]6 |5 5 [9//sq4A/* Ak T
B S5 |s | 8 | 5 |S/sBb/s15%4/5 o transfor
c | S 15 |95 |5 /s |Ys| Hores Animals
D 3 % ) 35] 3% 3/(15&2/%3 Z/i/ alve o+ +the
200% | A 4 149 1y H 14 4ol [Pe/d teone oF frans Forl
B |3 |3 [3 |y [ 3 bo#d3hsPe stgheth ond <
c | Sm 57 |5 [87 | 5 [S/Sih/cThfs] = ecehonend
o | 7 [4 |w [H |49 [$lldb/ylery] =T~ =—r===
50.0% A J [ \ I 0/0}0 ] AT et harrphotis
B / ( | i 1 e/ [ilo/) 17671 fedC i AR
& ‘ i \ | Vo [1f6/) | ifel) oliva oxxhew
o 12 1o [ 1T [T [o/ilw)] [o/i| _ Fv-Fempg
75.0% A —
B -‘.\\__
C T
D ) T
Date: "’Aﬁ/y( 6/3 9%s “!\\\h 7/2_/1,;:.’ ?/B/if Wlt/fﬁ %Aﬁ' 7/5/,;\’ @D&P izlits B
Time: {L'“S' il‘to Weo 1203 ]{)55 1500 147 ;‘7,(9-#3
nitials: | D20 | AP B |pdf | 02 P Qop | B4P
&Y i ewah rep vt th front liom b} 6/1%/i5 a2 LWLTQJWTZ7/;/‘?§Q)&-¥
@W (/3_9/;? Sy F.-fa v [ mg“ﬂ%i’w lamm.,l j,,_‘} 6/30/4.) pasd

F e e

‘m? 5”“ ‘t) @Mﬁ 7/:/“&, 5

5w dm o (R) ted

2T E

Pa‘t:> with feat !Wé.;
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Project Number:

__15001-468-010

M:MIU/ZSIPS

Number of Surviving Organisms

Test

%Conc. | Replicate

Day
48

Cay
49

Day
50

Day
51

Day
52

Day
53

Day
54

Day
55

Remarks

MH A

V2/5

2/3/57

/345124 /5

/5

%’%f

%/ 5

75/5

2/3/5

I/4/57

/s (175

Y5

0/5/s5]

s/ 5

/5

471/s

1/

3/2/{3C/2 /47

/5

3/

/5

> /51

O/

0//4)

o/ lo/u/t

7y

o/

Y/

o7/

1.28%

4/0/Y4

/4

24/ %/

%5/ U

/4

/y

2/

>/1/4

314

3 /4 3 /o

34

2%, /l.{

V34

5/ ¢

3/ /

2/2l

2/ 3'/?/:4

P/

2/

/7

/>

AT&& m‘ﬂ dée‘fp le o
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CHRONIC BIOLOGICAL DATA

_ ars: A ofzs/)3
Project Number: _ 15001-468-010

Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate|| 56 57 58 59 60 61 62 63 Remarks

wi | a WAL/ [Vafs |37 17574 [ Vo [Vo/H] Vo PTstesle gomsfsred=
st )5 | Yy s |o05ts [V a/5 | Y5 | U/5 V5 | Dowd Tud ooto fadd
s/ /5 [ /s B3/ 517/ 515/ 51 7/5 /5] 4 wisted 20 s -
Y/ P4/ [ /Y |2/ [ Ya/a (o q|o/n /4 [ ‘
23/ B/ /M |7V o/ 1o/
Yy |V V) | s arg | Vara | Va/q Va4
Ny A/ [P/~ T [P [P [ 2/ 1/
73/ 54/ s |7 5 [Py 75/ | o5 |7 V—'
P2/ s13/5175/TA /A 7y s |07 /5T s
/3/5 /5[ /51255158 7o s |7/ 517575
2y Vs /4| T3/4 | Ay [y W V33 3/ 8
Vu/s | Va/s 1A/ 81V s/ [ ys ',-f;?'/ﬂgi LR
O s/s” S99 Y4/ Y /4 H "/4/4 Sy ALY/ |2 T8RS 2oy Dt
75/ 5108/ 7505 [N [P/ 5 BB /51 75 [Vals
/535 PPy /s 7vs o s/s
VY3 V3 |7 [V VA5 Vo3 | Ve
A Pl T g [ 7 [0 5/
>/2[3 [/2/3 /3 [o/> P/ /N 71 /5 73 [P0/ 3
D s v P e R e P,
3/1)q B/ PBIN PA/Y Jﬁ@%ﬁ 37, /Y22 Y

3/ /4

1.28%

3.2%

8%

20.0%

\

50.0%

T

Us/\ [\To | [o/\ [7e\ [Vel\ [Voly VoA | % | * Last $0% tadpole Hicil
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75.0%
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O @ (= |0 |0 | (> |00 |m > |00 |(w | |00 | | |0 |0 O[> {|o |0 |w
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— . B
Date: 1-/5545 T/Ih/ vl 747/1::’ 7/ 5 T/U".f{ 7/10/1 g %%\ s “’/57_76,'
Time: ||[200 |0419 | 1053|1530 | 9450|0512 {0355 [|04S
Initials: f&ﬁ M W M @{»D 4L W M
% gne Frona lunb Ema?e{ CLoFt Limb) 7/i545 Dap % Boch Foat (mby coerpd 2/i5 /15 fago
Gw’ fiq/‘jt @-\a ’?"'041 {zmb(ﬁyé?)fﬁhsf;ﬂj 7 22/5 apd

@W"}/lg/a E - lure Fmﬁ, @usp s £ Cpug carnrisk

— gl e -
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CHRONIC BIOLOGICAL DATA

Project Number:  15001-468-010 ('Sd’S*MJOIZ.E;/ 5
Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day
%Conc. | Replicate 64 65 66 67 68 69 70 7 Remarks
mi | A B/ 3y 34 [V /g [P [VA/Y] VM
B |Ys/s Plefs 19/s//5/s (%5 €44 P /s
c At Vs Vs Vs Va/ £
o |M/y P4/ /M (74 | | S 14/
128% | A 9%y ©BLa/y | oMM | v [0 [y 19 )
s |V/3/4V3/q z%/ YENAZ AL I 7 ooyt Wi P
c /321 |V 21 | ot 136/ 1S P/
p |5 [P/ /s /3751y s [/ [Ve/
s2% | A |/ sTA/s Vo /Sl [Pl 75 s o 5
s VsV 513/ 517 1A/»51V‘L5
e Wbpsm|Pau |4 (7 |9 g/ > Ll e e, Wk
03)- 3| P VAR e Ve -
8% A Yy By 1im 170 B4 Tk )y 19%/4
o |V4/5 W5 Ve [y [V s TVa/s [V s
O H\ P3| /g ol V75| Y5
p 1o/ Y2/ |/~ 184/ 102/ [0/
200% | A B2/ Amyd Va4 Vi V2, [Va /a At ], (A glrnes.
s P71/ 37/ 7> BRI A5 |73/ chrbs
c P¥sln/510RA % Vs PhAs |3/ P e
o Wi/ ¢ [P |2 3% /5153 A A |
500% | A | - ' Chamdor, Jo cnby” .y
B T e
c 7 REZ '?’/zs/r
D
75.0% A
B b
c | — ”
D D I . T
pate: | 2V [ | V25 Tholig A E 2a3/i5
Time: (1515 (100 |Juvis]ivoo |3 [\ e 000
Initials: ‘D”»'P W M Qgﬁ W /D./‘%) (y/P

@ AP 7})%/[3 £ Oppp 1a/13p5 €

* One e Font linh (A Zmr)erv ted. QAL YBST DAL Aont [irds orvp) focf Ao

1/23/,\__
Conefront lia b ([,9!7) t‘-’ff“'pf‘“d‘ Rep 2/24k5 O Qoo 172 ¥/ X @ pup 28/5 K.
CmA/; iy A ‘mkfn-r»/



Initial Chemistry Data — Each Replicate

Project Number: 1500 - 46 F-ol0

Page lz)—of 2

&b py212{G[4S

Day: O (Tn,fiatien) Day:
Replicate Replicate

Conc.: O A B C D A B C D
pH .2 180 | B8 | B2
DO (mg/L) 6.7 6.7 | 6.7 | 6.7
Temp. (°C) 20.5 | 20.3 | 20.4 | 20,2,
Conc.: [53\8‘70
pH 3.2 |%3.21%. 20 2.2
DO (mg/L) 6.6 | 6.6 | 6.6 |¢.6
Temp. (°C) 2lo 20.4 |20.9 |20.2
Conc.: 3.29
pH B0 [0 |8.1 | 8.
DO (mg/L) 6.5 | 6.5 | 6.6 |6.8
Temp. (°C) 2o.4 |20, 5 |20.2. |20.4
Conc.: R 2
pH NECHEETEEY
DO (mg/L) 0.6 (.6 6.6 |¢C. 6
Temp. (°C) 209 |2L1 | 21.% | 25.9
Conc.: 20 "j’?o
ph .0 [ 8.0 | 8.0 |80
DO (mg/L) .4 | 6.4 6.5 |£.6
Temp. (°C) Z0.Y% | 20.3 | 20. 4| 20. 4
Conc.: 56 7p
pH 749 | 7.9 |74 |79
DO (mg/L) 6.7 14.7 |66 6.6
Temp. (°C) 20,5 |20.'3 | 20. 4 20,7
Conc.: 75 7,
pH 7.6 | 7.6 | 76 |7.7
DO (mg/L) (.7 16.6 (6.6 L. €
Temp. (°C) 'i@“.‘-{ 2-0,620,% |20,5

Date: 57!0/5{ —>

Time: IA3e —_— T > .

Initials: W
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CHRONIC CHEMICAL DATA (NIFAL)
lProject Number 15001-468-010 af- PEILEMS
Lithobe 425 (D)
Test Species: Rene-pipiens
Hew oig  Old Ol gld Aes ol old
% Dgy Diay [;);?zl D? Day D)ay I%? jD;f Meter # Remarks
Cong.: MH RTA :ﬁ ()-’ac, Cm“ﬁr R:LPD a‘:‘f/A Cgrlllc.
pH 3.3 7.3 | 7.7 ?J Bl | B 1B |26
D.O. (mg/L) 6.5 158 |€-316.6|5.716-9&.2]5.7! 6
Temp. (°C) 225 23,21 2338[24.21221123.7|25, | |L25~
Cond. (pS/em) 329 441 TN 420 | 20359143Y3]| 16 | ®Devbl hohld
Hard. (mg/L) 9 3% ' TR | & Metor (5. 0k
Alk. (mg/L) 6| 5% e
TRC (mg/L) G0 - 27
NH; (mg/L) 215D i.g ¥/ UnsF| -
Conc.: 1.28%
pH S oA 73 |05 |Bd 182181
D.O. (mg/L) 6.7 5.9 6.5 15,3 |6.216.2|5.7
Temp. (°C) 21.5 U24z33] 23.7124.4 (22923, | [24.4
Cond. (uS/cm) (]'Crf 429 | S051597 419 430|123
Hard. (mg/L)
Alk. (mg/L)
TRC (mg/L)
NH; (mg/L)
Conc.: 3.2%|
pH &, N 73 8.0 R |Bel |[KA[B.]
D.O. (mg/L) 6. ] 5.9 6.6 |5.3 6.9 6.2 5.4
Temp. (°C) 2, 1 23,9 [23.7(24 .4 [23.0[22.9 |24.2]
Cond. (uSfcm) 549 573 16061670 | 5632 550] 563
Conc.: |L 8%
pH B2 7.7 1%. 0|80 [ nlE.AN [B.(
D.O. (mglL) ol 5.8 6.5 5.5 6.6 [6.2 5.6
Temp. (°C) 213 2%.1 3. 7245 [229(23.3]24.4
Cond. (uS/cm) 997 T3 19:3111s95%7 [9i0 |T57
Date: [0/, i1 | 5/ A Saviis |4/ B YA s
Time: [litts {400 [1527 ][ﬁf [ 495 | 1232]| 11310
nitials:| 04° | oA | e |R¢7” | P D2 | | e

Note: Hardness, alkalinity, TRC, and NH3 data appearing on this page have been franscribed from the wet chemistry log

QA Form No. 084.

~ 22%c_

)

*Dllution/control water and effluent were brought to 25C prior to making the dilution series. The temperature-ofrestiting

E

Yose h3/15 €

& pep 5/1is5 £
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CHRONIC CHEMICAL DATA (INFFAL e =
) A A2124G 1S

[Project Number: 15001-468-010
Lahoba =g @:)
Test Species: Rarna pipiens

A i}
New o vl OVl I jle” udl ouwk

% Da Da Da Da Da Da a Da Meter # Remarks
ARV ARARAL; 7
S 20.0% CQfLIc.
pH R 2.4 |R.0].0 [R.0 g [8.1
D.O. (mg/L) £.5 3.7 16.3|15.2451&é2I15.4
Temp. (°C) 2 L2 23.7 |23. 3 |24.802z2.9]23./]25.0
Cond. (uS/cm) (765 1853 18 99| 737 (785148 17250
Conc.. | 50% @
pH 7.9 7.7 17.91%.0[75|3.1 |8.C
D.O. (mg/L) 6.1 | Ll | 557 | 6.9 |85 | £-S 8.0 15. 7
Temp. (°C) Lt 23,7 123.6|23.¢ |22.9 (23,9124 A
Cond. (uS/cm 3290 5 130|4 (s0[5990 37213760l 40 56
Conc.: | |
pH
D.O. (mg/L)
Temp. (°C)
Cond. (pS/cm)
Conc.: |L ]
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm)
Conc.: |[ 75%
pH 7.8 s
D.O. (mg/L) 6.9 b
Temp. (°C) 20,4 237 |9
Cond. (uS/cm) 554 pSée
Hard. (mg/L)
Alk. (mg/L) 9425
TRC (mg/L)
NH; (mg/L)
Date: || S2015|$hii5 | V2¥s (AT arls [ o 1A €/ iy
Time: || 1115 | (400 | 1500 | Loy |/445 | (73 | (130 |20
nttials?]| pe | P [0 | perf | DA | 04° (047 | iyp

Note: Hardness, alkalinity, TRC, and NH3 data appearing on this page have been transcribed from the wet chemistry log
QA Form No. 084. 22 ®) 7 Opap g
*Dilution/control water and effluent were brought to}%C prior to making the dilution series. T i Va3
effluent-ditatiomis-assumed to also be-25C—
C\Cuu{rjnl'f Measje re {*.@fa[r\c?s_; w  tiltrammetri o Mc—z‘l‘-l\o’oe c-,("f‘-_’-_ L .
Co }o." C//f\u_y\_j Les 1 'f'}'\, OLCJ Ch Fie a < F ISA d/ "de,"\-,b'\“-k) Jh"’ht&“ﬂo - @A

. PR .
Dy §/25/5 E Qnep $/r5E Quap s/29/is £ Doy &/1/i5E  Gwp s

extreme
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ALl
CHRONIC CHEMICAL DATA {NFFAL) e a1
Project Number: 15001-468-010
Lirbobeteos (B
Test Species. -Rama pipiens
eld WNew Oid A old e old old
% Day Day Da Day Day Day Day D Meter # Remarks
ey iy | 17 123 M ) ng
i I ) o e i ol P el
pH 71 [€918,2(3.0]%2 |¢3 | B8] |B.] [Pm3F
D.O. (mgiL) L0 Y |5.¢ [5.5 5.9 [Lb [59 | 5.9]
Temp. (°C) 4L (226123, 21242 |24-3 |24 |24.4 | 20,4 [Las
Cond. (uS/cm) A ey 367 (930 (390 |3t |24 |439 | 10
Hard. (mg/L) DL, A% 7~
Alk. (mg/L) 57 4 | TiTe
TRC (mglL) oo caga 27
NHs (mg/L) ‘-Lao'/_’J 1o 6/3 vl
Conc.: 1.28%
pH 3.0 |¢S [¥2F K0 |¥) |93 [8.0 [B.1
D.O. (mg/L) 5% G2 159155 160 |bs |56 |5.9
Temp. (°C) 252 |23 P37 PR3y (224 |4 ) [250 [z0.4
Cond. (uS/cm) 4o [296 464 |H95 |a%7 |yos |uizg (500
Hard. (mg/L)
Alk. (mg/L)
TRC (mg/L)
NH; (mg/L)
Conc.: 3.2%
pH %0 |25 [2.0 .0 |¢) | |40 |
pO.(mgt) 54 &HP| (> |5.4 |5.7 (6.4 [(5 [s54 [S¢
Temp. (°C) W5 (244 23,4 D392 2w |24y 243 [20.3
Cond. (uS/cm S| 5u¢ 160D 1672 (w19 | 546 |6Y]l |£45
Conc.: 8% |
pH 20 |4 (9. 2010.0 |80 |$.2 [4\ (4.1
D.O. (mg/L) &\ b2 |5.715% [5€ |6S [50 |5-.%
Temp. (°C) w.b | 2w [AD T2, (24 ) 249 | 233 pov1
Cond. (uSicm) w4\ 103411083 [iog=z]icos [ibul [1077
Date: &a\}lt‘f olsls [6/</1 ¥/a/is gpfmlln Gielty (amm 5/.1{/45/
Time: || W [13sy  |igoo 1200 figyo M "5 |11o7
Intials:|| A | A e | e | A | |3 Do

Note: Hardness, alkalinity, TRC, and NH3 data appearing on this page have been transcribed from the wet chemistry log
QA Form No. 084. >

*Dilution/control water and effluent were brought to 25°C prior to making the dilution series. The-temperature-ofresulting:

effl e}
OL TN

we

o

- s St

Cpsp n1sr.s

Opup an/ih
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Are
CHRONIC CHEMICAL DATA {iNFHALS} )
ar- AazlG (S
Project Number: 15001-468-010
Test Species:--.R:u:;a-‘!-H s Mﬁ?gfenks}) )
Y 15 otd L& oy puv  old AP
% d[%aj A?Zyw sz ?%y Q-I?‘ay E\ay ‘E-?y 9[33 Meter # Remarks
nc.:
pH g0 |23 [F.([8.1 [0 |&( [62 []./
D.O. (mg/L) bl |2 |60 |59 |5% |8 5.9 |5.¢
Temp. (°C) 244 | 2329 [23.3|22.4 [PH] |24y [ B [20.4
Cond. (uS/cm 3% 1905 [198] [zl [0 ligs) 2o [R019
Conc.: 50%
= 7% 177 1$,0 |3 .0(89 Vg (%0 |R.0
D.O. (mg/L) 5.¢ |32 [£9 [£8169]ts |G 58
Temp. (°C) 4.4 |24 [23.7[23.9 |23.6 P43 [2vy [Zo.Y
[Cond. (uS/cm) H0 |uioo 405014 570 | 4350|4ib0 |usee (4440
Conc.: ||
[pH
D.O. (mg/L)
Temp. (°C)
Cond. (US/cm)
Conc.. |
pH
D.O. (mg/L)
Temp. (°C)
Cond. (pS/cm
Conc.. | 75%
pH
D.O. (mg/L)
Temp. (°C)
Cond. (US/cm)
Hard. (mg/L)
Alk. (mg/L)
TRC (mg/L)
NH; (mg/L) 3
; Date: [[6(3/s [eMly [o/s/5 [/and o iy Tlidn [ufuls [&4s
| Time: || t1¢c {383 |iSeo | |00 l'e'sﬁ Mo  |iuas | 1207
Initials:]| 4 £ WA AP A5 e [A 0477

Note: Hardness, alkalinity, TRC, and NH3 data appearing on this page have been transcribed from the wet chemistry log
QA Form No. 084. zz¢c (O ©)
*Dilution/control water and effluent were brought to-25%€ prior to making the dilution series. Thetemperature-ofresulting

effiuent oot isassurmed 1o also be 25°C; — 3 ¢ S &pap i v A
ks vHls €, v @ (up o A8 (/5'/55.'/5 D pup 1/ 13/i5 2 Bae? i340S
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CHRONIC CHEMICAL DATA (HNHTIAL)

Project Number: 15001-468-010 @ Azizfg\«
Lithobatoe (£ o
Test Species: Randa pipiens

oid  Vew Old Ol ol{ Wew o0ld Oid

% }D“ay gzy g%y ?l:za?))r ‘[é?r 2,Dsa\y z?gy I%agJ Meter # Remarks
Conc:: MH &P;B Comp ?L-\plf. 1-)-\7:6 RT . P-ef\l/lj ILEA C?rl]lc.
pH 29 [$4 8.0 8.1 |30 |94 |79 |2.9 |smat
D.O. (mg/L) O (68 5.8 15.8le2 W2 [ 5.015.716
Temp. (°C) MW S |2L3 12,4 21D M€ 223 |22, 6[L2F
Cond. (uS/cm) duy |24 (36D | 444 U |=is [37714997 ] w
Hard. (mg/L) Yo /7] TR
Alk. (mg/L) £9 5% TR
TRC (mg/L) oo M 22
NH; (mg/L) s ) < 165/21‘ Had(
Conc.: 1.28% )
pH 21 |35 8.0 |B.0 |19 [$4 |%.0 R
D.O. (mg/L) G\ |Gt [57 |50 [O & |5.6 4.8
Temp. (°C) NA |23 20.9(21.6]=21d 2.4 |22,022,3
Gord, ([Siem) ugs [As 1447 554 555 [Hy7 [499 ST
Hard. (mg/L) ’
Alk. (mg/L)
TRC (mg/L)
NH, (mg/L)
Conc.: ” 3.2%
pH 89 (94 (7.9 13.0]|738 |84 [Z9|8.A
DO (mgl) B5AMAUIGY |53 5.9 [0 [ |44 |52
Temp. (°C) Ad Poy [20.420.A |03 (2.8 22,0 |22.1
Cond. (pSicm b | 544 1632 [7(( (118 i3 (70 [ 74
Conc.: 8% |
lpH o\ 194 |79 (8.0 Mg |$3 |29 |3.0
D.O. (mg/L) L |bs 55159 [0 (s [5.2 |5.49
Temp. (°C) AW 203 9.2 [29.9]213 [2V% 22,9 (22,4

Cond. (uS/cm) Al |9 145 1 1AL e Tuem |1 1361200
Date: [\ [l|hs [6/i915 [Fhass | bl [l [9645 |95
7 | [Hou

Time:[lyes  [iv3 |4 10 | 1515 loso | (3o | (49
ntials] A Ay [ 0P lop | A [ | DA ot

Note: Hardness, alkalinity, TRC, and NH3 data appearing on this page have been transcribed from the wet chemistry log
QA Form No. 084, 220 @ <y
*Dilution/control water and effluent were brought to-25°C prior to making the dilution series. Thetemperature ofresuiting

effluent-ditutionis—assumed-te-alsebe T § - 5
@m; ﬂn]ﬁ \.}‘;b @ W - ;t}/;j,f; @W i%/Il/L)
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Project Number:

15001-468-010

P .'W\«ld{ﬁ[ ‘.S

_ Lythobates ()
Test Species: Ramapipiens
o) pert gl 9ld oid  yuw did
% Day Day23 Day | Day Day Day Day Day |Meter# Remarks
2 [P 30 |33 | D5 | 35 | N7 4o
G 2 ol O P vl A
lpH g2 |42 [F.0]% .21y (32 [7.7]%.5
D.O. (mg/L) 3 e [y (4.7 [0 |68 |23.% (5.6
Temp. (°C) W 2y [20.3]21,0[23 [219 [21.8 [22.4
Cond. (pS/cm Q0ol [y, |AVIFIAIIS 264 bAY (X051 2I%0
Conc.: 50%|
pH g\ [¢20 [7.91g8.0l74 [20 | 8.0[«.3
D.O. (mg/L) WA 6] [59(15.9062 |bq [6-0]5.5
Temp. (°C) PN 209 (D[ p]201 [ 24 |24 [220]22.3
Cond. (uS/cm u3qo [y | 4200 4"7b% wwe |4 350 | Y4904 §50
Conc.: |
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/icm
Conc.:
pH
D.0O. (mg/L)
Temp. (°C)
Cond. (uS/cm
Conc.: [75%
pH
D.O. (mg/L)
Temp. (°C)
Cond. {(uS/cm)
Hard. (mg/L)
Alk. (mg/L)
TRC (mg/L)
NH; (mg/L) ]
Date: [le]n]5> [g|n[V[%sAs [A3A7 [dauls [obils |6/20)51%3/5
Time: || \ors 355 140 | {515 [rose | [J0M§ | 1400
Initials:| A [ 4% o2l | 2P | A& M (D2 |/

Note: Hardness, alkalinity, TRC, and NH3 data appearlng on this page have been transcribed from the wet chemistry log

QA Form No. 084,

Z2. O

*Dilution/control water and effluent were brought to-25°C prior to making the dilution series. ?heﬁpem:u:e.nf_:esumng
effuent-ditutionisasstmed-to-also-be-252Cc—

D op §/3hs £ [ 47307]
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Revision 4
Effective 02/14
ALLBD
CHRONIC CHEMICAL DATA-(NFRAL)
Project Number: 15001-468-010 a P 201G 1K ]
Lithobutes
Test Species...Rana pipiens
ol Ui 0 d 0l oid Wew ald o0 %
% Day Da Da Da Day Day Day Day |Meter# Remarks
L~ a3 37 ¥ya | =9 | 51 | 5Y
Conc.: D7 Lop D[ pe {220 B2 ilege, All
Wil ihyp", Conp %g \l,p P£A Conn | N/ Q:l/p Conc.
pH 14 (¢4 [B.0[3.3Y9%> [93y [9.0[F 1 gt
D.O. (mg/L) 4.4 (b |54 €0 |G |68 6.3 |6. ] @
Temp. (°C) 2V ns [az0 |23 (22 A 2oL
Cond. (uS/cm) gl (228 374 14> 7] w3 [33) [333 422 | 1e
Hard. (mg/L) 36 TR
Alk. (mg/L) 5% IR
TRC (mg/L) 008 22
NH; (mg/L) Figs oo v Pl
Conc.. ” 1.28%
pH 8.0 |94 | Q. 118. 21711 [g3 |80 [R.2
D.O. (mg/L) 5> 6L g5 (51 L2 5.9 lz.3
Temp. (°C) 225 226 [2(.9]21.2]204d [2)3 0.4 it
Cond. (uS/cm) gob |way |4g9 (5481590 410 |46 |470
Hard. (mg/L)
Alk. (mg/L)
TRC (mg/L)
NH; (mg/L)
Conc.: | 3.2%
o 30 [94 [R.1T1g.1 5.0 42> |79 BA
D.O. (mg/L) Y b |£.0|5A o0 [y [5.7 |4,
Temp. (°C) 224 |22 |[2{.g|2 LA 20 | 201|209
Cond. (uS/cm 31 beq (636|708 4¢u (129 | 25 6
Conc.: 8%
o %0 4> [9-([§.2{90 g2 [77 [g.2
D.O. (mg/L) 8x |kt L2059 [0 | |59 4.1
Temp. (°C) UL (226 |20.321LT [0 (2.4 [20.9 2].0
Cond. (uSfem) Vod [i02a [ [OL] 72w oy [12 9] [952
Date: iz [Jifs P/3/5 7/6’,/5’1]«\(1 sl [Ye/ic] Vs
Time: [ WSO 1335 |oq42 | 1110 vy [nse [0g5]i1n s
nials| A5 (A3 | L O4PI A A | DsFfP] 099

Note: Hardness, alkalinity, TRC, and NH3 data appearing on this page have been transcribed

QA Form No. 084.

2722

&)

from the wet chemistry log

*Dilution/control water and effluent were brought to-25°C prior to making the dilution series.-Fhetemperature-ef-resulting
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QA Form No. 058
Revision 4
ALl & Effective 02/14
CHRONIC CHEMICAL DATA {4NHHAL}
Project Number: 15001-468-010 [l m
Test Species: ,Ralxa%mﬁs @ .
pid tew 0ld od New (I OLJ
% Day Day Day | Day Day Day Day Day |Meter# Remarks
4r | e |44 (47 | 44 9 [ 51 [ 5%
il T O P 72 ol el G v A
oH el |e2 | 7.913-% 9.0 |31 |%.0]3.0
D.0. (mg/L) st {6l | 5.9]14.0 Lo [t [€.o [5.4
Temp. (°C) 220 |y (2.7 1219|249 (24 [210]20.9
Cond. (uSfcm 205 (2167 (2079 2260 [0 |29 2307 Al0T
Conc.: L50%
pH s (30 | 7.8]8-2119 (19 | 7% [4.\
D.O. (mg/L) 4q |4 ol G-} lem v S | 64
Temp. (°C) 2.0 |25 [22.0|20L79]214 |24 [20.3]20.9
Cond. (uS/cm) 4440 4810 | 9390|9180 65¢ (4150 49204520
Conc.: |L
’_pH
0. (mgiL)
Temp. (°C)
Cond. (uS/cm
Conc.:
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm
Conc.: 75%
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm)
Hard. (mg/L)
Alk. (mg/L)
TRC (mg/L)
H; (mg/L)
Date: [~ [Alilis (7345785 [lds [lsls b:{glrﬁfa Vis)is
Time: || ygse  [V22Y [09UZ | (112 | v»3 | liwso [res5 | lag
Initials:|| A | A o | m ro pop) | D40
Note: Hardness, alkalinity, TRC, and NH3 data appearing on this page have been transcribed from the wet chemistry log
QA Form No. 084. T T I &

*Dilution/control water and effluent were brought to 25*€prior to making the dilution series. The-teTnperature of Tesmiting

effluent dilutiords-assumedtoalso e 25—
@DAf’ 1o/ £

< D Vi/tsE

=0
EP iy 2

hs
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QA Form No. 058
Revision 4
Effective 02/1
_,,A_.!—Z.»— @ ective 4
CHRONIC CHEMICAL DATA-{INFFIAT)
Project Number: 15001-468-010 an: PRz [9(S
 Lsthoderss (O
Test Species: .Ramapipiens
oid _old it o f old ot
% Day Day Day Da Day Day Day Day |Meter# Remarks
S6158[610 é:ﬁ éi,; &8 | 70
Conc.: Qopn D [Apg A |(2p D A Lpc D All
Sl vl el ol el L W ) Cone
pH .118.~18.2 |5,2[3.2|3.3[.|
D.O. (mg/L) 6.2 6.0 S48 (5.6 5.2 |4.6
Temp. (°C) 2\, A20.5120:6|22.0 1214 [Z23,5721.\
Cond. (uS/cm) Hib [920]4978 |48 [551 56‘5 {2\
Hard. (mg/L)
Alk. (mg/L)
TRC (mg/L)
NH; (mg/L)
Conc.: "1.28%
(za 3.01%.0|8A19.] 3.3 [A.3 (83
D.O. (mg/L) 6-219.6 |50l4.6|53 8.6 |45
Temp. (°C) Z9-D [20.3|20.9 | 21,5 203 3.7 |Z20.5]
Cond. (uS/om) 563 |432 1591 |556 |{50 |647|762

Hard. (mg/L)

Alk. (mg/L)
TRC (mg/L)
NH5 (mg/L)
Conc.: |3.2%
oH 30|90 8.1 §.1 R.218.2[4.2
D.O. (mg/L) S.915.0/4.9|5.0(5% |3.6>4
Temp. (°C) 209210 [20.3|21.2.|20.5 |23.7 Q-Oﬁ’
Cond. (uS/cm) 7401768 | 7351155 1933 1953 19715
Conc.: ” 8%
pH g9 0l 2% |8.1 (.29 1
D.O. (mg/L) 6.1 15.0 |g.i |5 19, 4. |11
Temp. (°C) 2 .Y420.612i.4 214 lzi.g |22.2]2i.]
Cond. (uSicm) [229 (';2.55 1236 1262 1492 |l620 | 1694
Date: 5{;1;{ "/ v/ -7/10/15’ w’%f 7/3%/13" %-%f -//,l?//c,/
Time: [ \239] 145 |1ins s oo [1hgologrs
nitials:| 4P | Q4 1022 [psP [ DEP | nep | NP

Note: Hardness, alkalinity, TRC, and NH3 data appearing on tt&k}ﬁ)age have been transcribed from the wet chemistry log
QA Form No. 084. 222
*Dilution/control water and effluent were brought to 25°C prior to making the dilution series —~Fhetemperature of TESUlting

e @W 13 rs £

@DJ—p ie/ls/Ls =
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QA Form No. 058
Revision 4

o A4S
Project Number: 15001-468-010
Test Specieszﬁmggﬁs &
did ok od sl OW

% Day Da Day Da Day Day Day Day |Meter# Remarks

< 615 [61 |6 Té 5| 70

onc. 20.0%| ! \L{)_QE QJP&D HTL,A lI:'éZj %(_ (2)@1[) CQEQ
lpH D0 15.2108.3 |¢,9 (. 1|4.2(3.2
D.O. (mg/L) 5.%15-714.9 [4.615.3 [42]4.9
Temp. (°C) 2(.220.7[2i.0|20,4|22.2|27.1 |20.7
Cond. (usfem) 123391 222502324] 236975 792521 | 2594

Conc.. | 50% | ’
pH g1 [3.2]8.3 8 [——
D.O. (mg/L) (.29 5-%|5.2 | —
Temp. (°C) 200 |[20,4|2i.] Pt,2|2(H
Cond. (US/cm %0 |46 5014 00 [45%0 | —

Conc.: |
pH
D.C. (mg/L)
Temp. (°C)
Cond. {(uS/cm)

Conc.. |
pH
D.O. (mg/L)
Temp. (°C)
Cond. (uS/cm

Conc.. | 75%
pH
D.O. (mall)
Temp. (°C)

Cond. (pS/cm)

Hard. (mg/L)

AlK. {(mg/L)
TRC (mg/L)
NH; (mg/L) 765

Date: {08} Y iV Wi | Vo | VAT VI iT V0 4511515

Time: || {235 |ii45 [ 123 |13i5 | fpe0 | 1310 2§

Initials | Q40 | gur” | D2P [0 | D2 I i | nuFP

Note: Hardness, alkalinity, TRC, and NH3 data appeanng on this page have been transcribed from the wet chemistry log
QA Form No. 084. 2.29¢(3) &,
*Dilution/control water and effluent were brought te-25*C-prior to making the dilution series. Fhétemperatlre of TesTiting
effluent-ditotion 1S a3sUmed 10 also be 25°C.

Q‘,‘Q ,[‘70 /a/ls/z\:, £ @@d{) sz/f‘/lf

U/W j/{ﬁ/f’f w O Dip ‘7/17/f5
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Revision 3
Effective 02/14
DAILY TOXICITY TEST LOG
Project Number: 15001-468-010 QI TLZIG] T
Test Species: _Baneapipiens
£ 14 ;\alq' pt=s B
General FH’;‘ \7365;;1 " Feeding Initials/Date
Comments Lo Grnd Tetramin
Random Chart. O Min/Max Thermometer# M-15
TestDay 0 |Test Solutic?n Mixed at: looo - oo éj;ii{, f;;fﬁt ES‘::ZL%S&SA. )|Fed @ P
Test Organisms Added at: 1200 S e B = L
PH‘ eF L?l-’e"sﬁ-dc{'” A TS » ies - '6( Lo S/)c;/;s'
Terp T Dy ,{QQ‘(\:}& f: 2[{'—2.3_‘:)(_
TestDay 1 |Real Time: (913“{ 3G Min-Max Range: 27.24¢ °C Fed @
Lsve f-r.-élpotr:g O GS 23-24 -‘-"‘f'A @y_‘f-‘a-‘j/j ;/1{/
e
Jdan (Qﬁ sihe S [l S-P Parsut =
TestDay 2 |Real Time: — B Min-Max Range: i ~26C Fed 2 -
est Day al Time Y g 2426 :é‘a@o‘!é%" e
""}’3. L/V‘P‘ -
Started aeratiow @ (e A_@,u‘l’-s‘;_ ‘%1 15
Test Day 3 |Real Time: 24 °C Min-Max Range: 24-25 °C Fed @ oA
%’5/';
TestDay 4 |Real Time: 24 °C Min-Max Range: 24.-2 § °C Fed @ —a
& ).‘%;
TestDay 5 |Real Time: 24 °C Min-Max Range: 24 .25  °C Fed @ tiis B4
~0-0959 /| s/
chmb—
TestDay 6 |[Real Time: 25 °G Min-Max Range: z¥-2% °C Fed @ oA0
;/515/5"
TestDay 7 |Real Time: ;6 °C Min-Max Range: 24 -9 °C Fed @ 4 25 DM%S)
O raom isvs '1'rms.Fw~oaﬁ o 2.5 3@“ tene b5 From O.077 67;«{/;_7
7. [ stal Ha Ramels on & hewt T |5 4 @3
CTeps, tamts p(rowﬁ ein Y shalves —F < e - Q.
Test Day 8 |Real Time: 2. ¢ @ Min-Max Range: 24 - 2 °C Fed @ 04
s

Qup SVSE O e sp2/is B Ouyp Hng £ D hnbors . th D> GO, parishity
: > 4/!‘ ;
@Wﬁﬁmsf Gpap 1275 E Srallest

{rw@ g n-S—;!T

dLM»’;/M.T (m£“5¢-rl“;_ s;ﬂft’h-l)W':’{'?(/’—‘

Ce ra
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Revision 3
Effective 02/14

DAILY TOXICITY TEST LOG
Project Number: 15001-468-010 ot ez (gls
I
Test Species: Banapipiens
Lithpbytes ()
General Feeding | Initials/Date
Comments . Grnd Tetramin
Random Chart:_Le e Min/Max Thermometer # M~15" -
TestDay 9 |Real Time: 24 °C Min-Max Range—<| - » g ©C Fed@ (110 < WA
%
Qo ?'73_ / /o
fest Day 10 [Real Time: > ¢ °C Min-Max Range: 427 °C Fed @
7 3CTA5"
lest Day 11 |Real Time: 2 ¢ °C Min-Max Range: -2 H4-24 e Fed @ LD
V35
lest Day 12 |Real Time: 26 °C Min-Max Range: DL °C Fed@ ({45~ é/ DL
/)=
0'0773_, o=
lest Day 13 |Real Time: 2.5 °C Min-Max Range: 2.4 -2.60 °C Fed @ 124
/o -
/3 ;
[fest Day 14 [Real Time: . °C Min-Max Range: ., ~_ Ee Fed —
* 26 * 2524 @520 | nan0
O-1g6s5
‘30.5; 6/31&_
[Fest Day 15 [Real Time: j_é {54 Min-Max Range: 7 §.2% °C Fed @ 9,4_,,0
b/44s
[fest Day 16 |Real Time: 2, y ¢ Min-Max Range: 2 ¢y ~24 °C Fed@ ;535 b
., . 6/5As
O.{ '86.)3’
Mest Day 17 [Real Time: 24 G Min-Max Range: > 4-2% °C Fed @ Ao
6_%./ (3

Mote 7 Redvcod Fe@ A'—rf)‘ ﬁ N 25-0‘93 B j(cs. S
n<eeodsd. bap

@ qae

iS55 F

®W (a./\i/if’f
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Effective 02/14
DAILY TOXICITY TEST LOG
Project Number: 15001-468-010 Ak R0
Test Species: _Ranrapipiens
L4 l\_e h.q_, te 5 @
General Feeding Initials/Date
Comments — Grnd Tetramin
Random Chart. Lo ta_ Min/Max Thermometer # M~ 15
lest Day 18 |Real Time: 24 °C Min-Max Range: 2426 °C Fed @
8/ Y5
[fest Day 19 |Real Time: 55 °C Min-Max Range: 24—-26 e Fed @ 5’820 DAL
6/~
0-18655 7S
[est Day 20 |Real Time: ; &f °C Min-Max Range: z i ~24 °C Fed @ 4,0
6/3/15
Mest Day 21 |Real Time: G Min-Max Range: °C Fed
' > o Dol e “C\5 |
-S'sws/‘q,! Atﬂ_ﬁpa lese e 1ad o S Gosner~ 3i-349 O NS Ol(
Ling buds neT opperent on S0 % trecton. Tadpds '3' (“,f )
Fest Day 22 |Real Time: 25 % Min-Max Range: >4 .9 5~ °C Fed @ Do
[est Day 23 |Real Time: » & °C Min-Max Range: 2« .25  °C Fed @ 13y Lo,
O 1 ey tlels
[est Day 24 |Real Time: 25— °C Min-Max Range: 2o -25" °C Fed @ i
6:/-53%5"
[fest Day 25 [Real Time: 24 °C Min-Max Range: 2¢-27 °C Fed @
M“//I’f
fest Day 26 |Real Time: . g Min-Max Range: 4. 2 °C Fed@ (4o
25 L Pog
Q: 1Bhts. |Ghaks

”0{35 @p,clvcac{ Fe-a—cj,if\} C‘mxt _5‘/ha'ﬂr9r.‘f 5‘,064:/\-3 ;;J taa (&5 waf4 < Sd?c
s aa.im-vf & F grganisms. A4

Opte wrgps 8 Buse 12/ &
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QA Form No. 055

©,

Revision 3
Effective 02/14
— 2{a
DAILY TOXICITY TEST LOG anp. ML iZ{a{ s
Project Number: 15001-468-010
Test Species: _Banreapipiens
Lytbhobote s &
General Feeding I Initials/Date
Comments . Grnd Tetramin
Random Chart; Lo+« Min/Max Thermometer # M ~15
[Fest Day 27 |Real Time: 23\ °c Min-Max Range: 91-25 G Fed @ 240
6‘/16/5“
Test Day 28 |Real Time:  J}-_ °C Min-Max Range: 2.2 3 °C Fed @lb“% k2
0. 5055 % Alls)
Test Day 29 |Real Time: 21 °C Min-Max Range: 2124 G Fed @ DAO
TS
Test Day 30 [Real Time: D_\ G Min-Max Range: 2.\ Mg °C Fed @ /79‘0 DA
0. %0Ss5, | 67105
o
rest Day 31 |Real Time: 272 i Min-Max Range: 2-27% °C Fed @ pep
6hofs
lest Day 32 |Real Time: ?,7, °C Min-Max Range: 2 (-2 t{ °C Fed @ Dap
Y s
[fest Day 33 |Real Time: 7 1 °C Min-Max Range: 21-24 °C Fed @ [5}5- DAZ
- /22
. 30 3 55_ . e
Fest Day 34 |Real Time: ;‘9\ G Min-Max Range: 2124 °C Fed @ )
s
Fest Day 35 |Real Time: 32 °C Min-Max Range:gl‘y‘ © Fed @ yibo Aﬁ.
0. b\%rﬁa) el ( 5
a - . . ' : |
[wice TA& @ iMmeown aF f;'—’il added (OGK" Elhcens, A_«;f- ({’&p S l‘"-a/y

decigirn’) bo cavse A oF posi=cs
od preckly ( litile defois romainingl whioh sopsasree/ /TN
f;,w{ won,  roadbcd 5% o /Tﬁ_a/m,hﬁ@,b sl socacvoadl ©ng
Cpinah " A0 96T 5. 0K G o5

Pap

i . ]
Dirsctors gCme fen ks Sesmas dove

Z

1/ fis F @W PN ar) a
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QA Form No. 055
Revision 3
Effective 02/14

DAILY TOXICITY TEST LOG Qb ~2(9] 5§

Project Number: 15001-468-010
Test Species: _Rard pipiens
Lidhebyoto s &)
General Feeding l Initials/Date
Comments - Grnd Tetramin
Random Chart: Lo 14 Min/Max Thermometer # M~ 17
[fest Day 36 |Real Time: 2% °C Min-Max Range: 2; - 2. & +ed-@- @
Scime cowmals i Fecenal  pean ‘;\'_J Utz o , Da)gt Cﬂnﬁ'} o,
Se - Faa-l S FWEY 3_,»‘{@ V\S_c;aﬁ" 1‘:'-5\5_»-«}'-:\/'"0' ivi--:-r“‘-:_ﬂ-fﬂ'/ a.r" - ‘{"'ks 6/).b/6'
s e oo ; e i, | o 5. DA (2 I3 VgL
[fest Day 37 |Real Time: ‘) ﬁ) C Min-Max Range: -~ BT c Fed @ 12& Qg
0. ¥35g /645
est Day 38 |Real Time: e iz 3 °C Min-Max Range: 22~z g~ °C Fed @ pap
9{/&%5‘
lest Day 39 |Real Time: 277 °C Min-Max Range: 2z _7_5—-°C Fed @
' bay
6/2%/i5
lestDay 40 [Real Time: 7z 2 °C Min-Max Range: 2> ~2& °C Fed @ 1445
-3 T‘LdPofé_', P A IP""-’*""' (e >C$—ﬂ-t. b <o log u.:ud ONOSS d/}%;
data) . pas i
TestDay 41 |Real Time: 9 3 °C Min-Max Range: 2225  °C Fed @ )
,3‘._,1'01 +4—al‘-:\019_> MET‘A 'E:‘é"'t I‘yocsﬂ-ﬂ- 6/34%5"
bio (. clcg,‘h&) U2 -
Fest Day 42 [Real Time: "G Min-Max Range: »a-25  °C Fed @
3 e L 0O ey
Epeghon dlamdacs Fack 088y B o35y | S
lest Day 43 |Real Tijtf: 13 § & Min-Max Range: ‘2i _2 °C Fed @ 0
Ly L«t. measere Men ¥+ @ c;.‘?[o"')’}\ ./...ru.‘lo-‘" loval /
o BB g
in 2ha nebers @ 1455 0P - Soo B.Q,i"—"-u /1‘)
Fest Day 44 |Real Time: G Min-Max Range: G Fed@ jo25 , D)
i’;m&zy«w akmm ‘D&f‘j FC-’-J. Q.0 q‘s‘g" «D,A.'d @ _5()3_52, 3/’?7._—
@y g I @y By i
Opas §25 )5 oF Bap 7o/ 15158 bop 170/ 05

/f/.;l'-e: Rodocadd Feq,clu-} Cm,(f- :,,\‘;/Lfes“f _yfocwn) f;.,-» +aq/¢j witd <$9%

—of g 4 T orjanies ga”

L-.Z,h"\" Measere nmens L_a}:+ I l Rl}d'*’

. _ —_ 2
(fort Cand les) shelF im 195 iS1 3 shelf

¥= 115.728 Fc o %0 19 . 2ay A y




DAILY TOXICITY TEST LOG
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QA Form No. 055

Revision 3
Effective 02/14

Project Number:

15001-468-010

OF Az ial

Test Species: Rarrd pipiens ]
Llthe bates (O
General Feeding | Initials/Date
Comments Grnd Tetramin
Random Chart: s +4 Min/Max Thermometer # M™15
lest Day 45 |Real Time: gy G Min-Max Range: 2.\ -2.§ °C Fed @ DAL
Vs
[est Day 46 |Real Time: 2»\ °C Min-Max Range: 2\_14 G Fed @ e
s
lest Day 47 |Real Time: g B, G Min-Max Range: 7 | -5~ °C Fed @ 1iS N AL
E e rpenn e <hnbrs fed o o%5g.wwe 0_“50_552_ 7/6/5’
est Day 48 |Real Time: 2% G Min-Max Range: 2 1-24 C Fed @ AL
VN5
lest Day 49 |Real Time: 2 . & Min-Max Range: 15 -2y °C Fed @ {2
2 i &
0,30‘5':. ua P
- 7 |lslo
Emecpae cunbas Lod 0040 - A%
lest Day 50 |Real Time: 21 C Min-Max’Range: 21-2 6 c Fed @ 2
/5
Fest Day 51 |Real Time: 272 °C Min-Max Range: 7 - 2L 4°C Fed @ || =o N a0
EW\CFJ‘_ &LM!)@/‘S Peq’ @-04-5-5"‘ DL’ 0”303:)2’ ?/IG/LS_
[est Day 52 |Real Time: 2 l °C Min-Max Range: 2(-24 °C Fed @ QAL
7/(."//4'4.—
[fest Day 53 |Real Time: ) °C Min-Max Range: - (- 26"0 Fed @ 7 ;,;5_
DAy
/f/a to | ﬁa‘iuced )feea{d, Crayt small=st 5\/0445/\) f;’ Tan k)’ L2 "7!4
< 50‘.?0 (nF a"v-/--lm-“-e 4 01_ 0’9’"‘“5“15 _ P
@.b,bp /iS5 £ @M 1305 £




DAILY TOXICITY TEST LOG
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QA Form No. 055

Revision 3
Effective 02/14

Project Number: 15001-468-010 ar: AZiz{4(is
Test Species: _Rena pipiens
Lithobaios (B
General Feeding | Initials/Date
Comments Grnd Tetramin
Random Chart: T&'ﬁ‘k Min/Max Thermometer # M~15
lest Day 54 |Real Time: 2.4 °C Min-Max Range: Z-{-73.¢4 °C Fed @ W30 DAL
EMQ . C,("\c;.i_fhb ers '?(ﬂc‘cj Q0.01 5 VD 7 30-5;5—9_ 7//’"3/;5
G 7 ¢
Fest Day 55 [Real Time: 272 € Min-Max Range: 21~ ztl °C Fed @ S
L
2/ 1
/i
[Fest Day 56 |Real Time: Zz G Min-Max Range: 2 1-2 +/°C Fed @ (300
~lWater weg 2.;,-_‘_}_'_ fenasd -RAY TS/ 3 ”5 SAf/o
. 5 M .305 i/, —~
L_—'M-efg_, CAumherﬁ Fﬂ:.c!- Q.04 G = i < 9_ s
lest Day 57 [Real Time: ("22' 0G Min-Max Range: 2 _é"i_’ °C Fed @ DAL
16/is
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DAILY TOXICITY TEST LOG

Revision 3
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CETIS Analytical Report Report Date: 15 Dec-15 09:25 (p 1 of 2)

Btnobodbes oi0iens 102 Test Code: 468-010-28sur | 08-7136-4333
T T

Fathﬁad—Minnow-Sﬁ-h Acute Survival Test \k\ *%L\ TRE Environmental Strategies, LLC
- ~

Analysis ID:  05-6075-8537 Endpoint: Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 15 Dec-15 9:25 Analysis: onparametric-Control vs Treatments Official Results: Yes

Batch ID: 03-3027-9319 Test Type: Survival (%h) { q _D Analyst:  Lab Tech

Start Date: 20 May-15 12:00 Protocol: Not Applicable ) Diluent: Mod-Hard Synthetic Water

Ending Date: 29 Jul-15 07:00 Species: Nel-aﬁpkeabje Lahobote S Pipiend  Brine:

Duration: 69d. 19h Source: Caroltha Biological Supply Age: <24

Sample ID:  09-4549-8235 Code: - 385B2878 Client: Confidential

Sample Date: 20-May-15- (D) Material: —Nogcppueable NTO Project: Special Studies

Receive Date: -26-May=1508710" O source: Research

Sample Age: ramO) Station:

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU

Angular (Corrected) NA cC>T NA NA 12.8% 3070 7775 4886

Steel Many-One Rank Sum Test

Control vs C-mg/L Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Dilution Water 201 18 10 1 5 08333 Asymp  Non-Significant Effect
480 18 10 1 6 0.8333 Asymp Non-Significant Effect
1230 16 10 1 6 0.6105 Asymp Non-Significant Effect
3070 12 10 1 6 0.1424 Asymp Non-Significant Effect
7775* 10 10 0 6 0.0417 Asymp  Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 1.576244 0.3152488 5 ’ 46.41 <0.0001 Significant Effect
Error 0.1222699 0.00679277 18
Total 1.698514 23
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 0.556 425 0.7321 Equal Variances
Variances Levene Equality of Variance 5.004 425 0.0048 Unequal Variances
Elstribution Shapiro-Wilk W Normality 0.8739 0.884 0.0063 Non-normal Distribution
% Survival Rate Summary
;C-mg/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Dilution Water 4 1 1 1 1 1 1 0 0.0% 0.0%
201 4 1 1 1 1 1 1 0 0.0% 0.0%
480 4 1 1 1 1 1 1 0 0.0% 0.0%
1230 4 0.95 0.7909 1 1 0.8 1 0.05 10.5% 5.0%
3070 4 0.85 0.6909 1 0.8 0.8 1 0.05 11.8% 15.0%
7775 4 0.35 0.1909 0.5091 0.4 0.2 0.4 0.05 28.6% 65.0%
11350 4 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary
C-mgl/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Dilution Water 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
201 4 1.338 1.317 1.36 1.345 1.318 1.345 0.006791 1.01% . 0.51%
480 . 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
1230 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
3070 4 1.167 0.9772 1.356 1.107 1.107 1.345 0.05953 10.2% 13.3%
7775 4 0.6295 0.4536 0.8053 0.6847 0.4636 0.6847 0.05527 17.6% 53.2%
11350 4 0.2255 0.2255 0.2256 0.2255 - 0.2255 0.2255 0 0.0% 83.2%

000-470-187-1 CETIS™ v1.8.7.16 Analyst Q@ QA AT 3\_2_“@\ N

et Y2shs &



CETIS Analvtical Report Report Date: 15 Dec-15 09:25 (p 2 of 2)
L\AY\\D\'\QX 2 S D\’D l()f\& \’[0 8 Test Code: '468-010-28sur | 08-7136-4333
Eathea%anow—SS-heAcute Survival Test 14 -Daw TRE Environmental Strategies, LLC

) : .

Analysis ID:  05-6075-8537 Endpomt:-—igh Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 15 Dec-15 9:25 Analysis: Nonparametric-Control vs Treatments Official Resuits: Yes

-#%8-Survival Rate Detail

14 —DaY

C-mg/L: Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1 1 1 1
201 1 1 1 1
480 1 1 1 1
1230 1 1 1 0.8
3070 0.8 0.8 1 0.8
7775 0.4 04 0.2 0.4
11350 0 0 0 0
Angular (Corrected) Transformed Detail
C-mgiL Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water  1.345 1.345 1.345 1.345
201 1.318 1.345 1.345 1.345
480 1.345 1.345 1.345 1.345
1230 1.345 1.345 1.345 1.107
3070 1.107 1.107 1.345 1.107
7775 0.6847 0.6847 0.4636 0.6847
11350 0.2255 0.2255 0.2255 0.2255

‘%Suwival Rate Binomials

Y- '53,4\'2
C-m Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water  5/6 5/5 5/5 5/5
201 4/4 5/5 5/5 5/5
480 5/5 5/5 5/5 5/5
1230 5/5 5/5 5/5 4/5
3070 4/5 4/5 5/5 4/5
7775 215 2/5 1/5 2/5
11350 0/5 0/5 0/5 0/5
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CETIS Analytical Report Report Date: 15 Dec-15 09:25 (p 1 of 3)
Ubhambes mnolens Y70 Doy Test Code: 468-010-28sur | 08-7136-4333
. . L . - . R

WWACUE Survival Test \d "mb TRE Environmental Strategies, LLC
Analysis ID:  14-1236-1018 Endpoint: urvival Rate CETIS Version: CETISv1.8.7
Analyzed: 15 Dec-15 9:25 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 03-3027-9319 Test Type: Survival \u-—Dc\‘j Analyst:  Lab Tech

Start Date: 20 May-15 12:00 Protocol: Not Applicable Diluent: Mod-Hard Synthetic Water
Ending Date: 29 Jul-15 07:00 Species: Net-Applicable U‘\\'\Q\DQEQS P iCOS  Brine:

Duration: 69d 19h Source: Carofina Biological Supply Age: <24

Sample ID:  09-4549-8235 Code: 385B287B Client: Confidential

Sample Date:—26-May-+5( Material: i N O Project: Special Studies

Receive Date:—20-May-15-00:40) Source: ~ Research

Sample Age: 42h © Station:

Linear Regression Options

Model Function Threshold Option  Threshold Optimized Pooled Het Corr Weighted
Log-Normal [NED=A+B*log(X)] Control Threshold 1E-07 Yes No No Yes

Regression Syummary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision(a:5%)

60 -28.92 64.84 67.84 3.702 0.2739 0.7863 15.57 2.84 0.0000 Significant Lack of Fit
Point Estimates

Level mgllL 95% LCL 95% UCL

LC5 1786 910.1 2547

LC10 2246 1279 3058

LC156 2622 1604 3470

LC20 2964 1915 3848

LC25 3294 2224 4216

LC40 4296 3186 5397

LC50 5040 3890 6366

Regression Parameters )

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 2 00E-07 9.61E-05 -0.00019 0.000189 0.003109 0.9975 Non-Significant Parameter

Slope 3.651 0.656 2.365 4.937 5.566 <0.0001  Significant Parameter

Intercept -13.52 2.461 -18.34 -8.693 -5.492 <0.0001  Significant Parameter

ANOVA Table

Source Sum Squares Mean Square  DF F Stat P-Value Decision(a:5%)

Model 80.28925 80.28925 1 101.4 <0.0001  Significant

Lack of Fit 14.80884 3.702209 4 15.57 <0.0001  Significant

Pure Error 4.993706 0.237796 21

Residual 19.80254 0.792102 25

Residual Analysis

Attribute’ Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 19.8 37.65 0.7571 Non-Significant Heterogenity

Likelihood Ratio GOF 12.63 37.65 0.9807 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 0.8242 2.573 0.5640 Equal Variances
Distribution Shapiro-Wilk W Normality 0.6661 0.9264 <0.0001  Non-normal Distribution
Anderson-Darling A2 Normality ~ 3.319 2.492 <0.0001  Non-normal Distribution

000-470-187-1

@ame " thshs 1
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CETIS Analytical Report _ Report Date: 15 Dec-15 09:25 (p 2 of 3)

Linooakes poiens T1I0-Dak Test Code: 468-010-28sur | 08-7136-4333
.Eathehas—M'rnneﬂé-h)\cute Survival Test ~ ] U-Dey TRE Environmental Strategies, LLC
Analysis ID:  14-1236-1018 Endpoint: %Surmal Rate CETIS Version: CETISv1.8.7
Analyzed: 15 Dec-15 9:25 Analysis: Linear Regression (MLE) Official Results: Yes

\ &Survival Rate Summary Calculated Variate(A/B)

N E?no\ Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Dilution Water 4 1 1 1 0 0 0.0% 0.0% 20 20
201 4 1 1 1 0 0 0.0% 0.0% 19 19
480 4 1 1 1 0 0 0.0% 0.0% 20 20
1230 4 0.95 0.8 1 0.05 0.1 10.5% 5.0% 19 20
3070 4 0.85 0.8 1 0.05 0.1 11.8% 15.0% 17 20
7775 4 0.35 0.2 0.4 0.05 0.1 28.6% 65.0% 7 20
11350 4 0 0 0 0 0 1000% O 20

%Survival Rate Detail

lu-Do
C-m Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1 1 1 1
201 1 1 1 1
480 1 1 1 1
1230 1 1 1 0.8
3070 0.8 0.8 1 0.8
7775 0.4 0.4 0.2 0.4
11350 0 0 0 0

«j?\):‘!h~8urvival Rate Binomials

\qér%gfp Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water ~ 5/5 5/5 5/5 5/5
201 4/4 5/5 5/5 515
480 5/5 5/5 5/5 5/5
1230 5/5 5/5 5/5 4/5
3070 4/5 4/5 5/5 4/5
7775 2/5 2/5 1/5 2/5
11350 0/5 0/5 0/5 0/5

000-470-187-1 Oam Uishs CETIS™ v1.8.7.16 Analyst’Pf—~  QA: M,QZI]HE



CETIS Analytical Report Report Date: 15 Dec-15 09:25 (p 3 of 3)

i Noat 0 8 oot eNS 7 Q"DQ\/\ Test Code: 468-010-28sur | 08-7136-4333
A J
(Fathsad—anew-QS-h—Am cute Survival Test \ Q’Oq\i\ | TRE Environmental Strategies, LLC
Analysis ID:  14-1236-1018 Endpoint: *‘@h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 15 Dec-15 9:25 Analysis: Linear Regression (MLE) Official Results: Yes
Graphics Log-Normal [NED=A+B*log(X)]

72h Survival Rate
Welghted Residual
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CETIS Analytical Report Report Date: 15 Dec-15 09:27 (p 1 of 2)

i thebotes 9 iens 70-D Test Code: 468-010-28sur | 08-7136-4333
~Fekhe(?>d-M+nﬂew—96‘h Acute Survival Test ZS‘DDS TRE Environmental Strategies, LLC
Analysis ID:  10-7612-8316 Endpoint: Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 15 Dec-15 9:27 Analysis: arametric-Control vs Treatments Official Results: Yes
Batch ID: 03-3027-9319 Test Type: Survival 78 -D Analyst:  Lab Tech
Start Date: 20 May-15 12:00 Protocol: Not Applicable Diluent: Mod-Hard Synthetic Water
Ending Date: 29 Jul-15 07:00 Species: %pkcabl (AhcboteS BpIS  ghoe.
Duration: 69d 19h Source: Carolina Biological Supply Age: <24
Sample ID:  09-4549-8235 Code: 385B287B - Client: Confidential
Sample Date: Material: N@pphca‘ble 1O Project: Special Studies
Receive Date: . Source: Research
Sample Age: T2h(@© Station:
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 14.5% 3070 7775 4886

Dunnett Muitiple Comparison Test

Control vs C-mg/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Dilution Water 201 -0.7795 2.41 0.163 6 0.9692 CDF Non-Significant Effect
480 -0.8799 2.41 0.163 6 0.9762 CDF Non-Significant Effect
1230 0 2.41 0.163 6 0.8333 CDF Non-Significant Effect
3070 1.76 2.4 0.163 6 0.1547 CDF Non-Significant Effect
7775* 11.33 2.4 0.163 6 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 2.035151 0.4070301 5 44.46 <0.0001  Significant Effect
Error 0.1648008 0.009155599 18
Total 2.199952 23
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Mod Levene Equality of Variance 0.3565 4,25 0.8713 Equal Variances
Variances Levene Equality of Variance 3.209 4.25 0.0303 Equal Variances
D}s‘t\ribution Shapiro-Wilk W Normality 0.9267 0.884 0.0822 Normal Distribution
?—ﬁé E)lg\vgval Rate Summary
C-mg/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Dilution Water 4 0.95 0.7909 1 1 0.8 1 0.05 10.5% 0.0%
201 4 1 1 1 1 1 1 0 0.0% -5.26%
480 4 1 1 1 1 1 1 0 0.0% -5.26%
1230 4 0.95 0.7909 1 1 0.8 1 0.05 10.5% 0.0%
3070 4 0.85 0.6909 1 0.8 0.8 1 0.05 11.8% 10.5%
7775 4 0.25 0.09088  0.4091 0.2 0.2 0.4 0.05 40.0% 73.7%
11350 4 0 0 0 0 0 0 0 100.0%

Angular (Corrected) Transformed Summary

C-myg/L Control Type Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect

0 Dilution Water 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 0.0%

201 4 1.338 1317 - 1.36 1.345 1.318 1.345 0.006791 1.01% -4.1%

480 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -4.63%

1230 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 0.0%

3070 4 1.167 0.9772 1.356 1.107 1.107 1.345 0.05953 10.2% 9.26%

7775 4 0.5189 0.343 0.6948 0.4636 0.4636 0.6847 0.05527 21.3% 59.6%

11350 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 82.5%
000-470-187-1 CETIS™ v1.8.7.16 Analystfyy- QA: ﬁﬂlZliH-S
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CETIS Analytical Report

dhoboites piplens Wommu

Report Date: 15 Dec-15 09:27 (p 2 of 2)
Test Code: 468-010-28sur | 08-7136-4333

Fat-hea?l\;*mnewﬂﬁ-h-Acute Survival Test 16 ‘DD\\U\

TRE Environmental Strategies, LLC

Survuval Rate

Analysis ID:  10-7612-8316 Endpoint: CETIS Version: CETiSv1.8.7
Analyzed 15 Dec-15 9:27 Analysis: Parametric-Control vs Treatments Official Results: Yes
Sun;r?lal Rate Detail
C-mg/L Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1 1 1 0.8
201 1 1 1 1
480 1 1 1 1
1230 1 1 1 0.8
3070 0.8 0.8 1 0.8
7775 0.2 0.2 0.2 04
11350 0 0 0 0
Angular (Corrected) Transformed Detail
C-mg/L Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water ~ 1.345 1.345 1.345 1.107
201 1.318 1.345 1.345 1.345
480 1.345 1.345 1.345 1.345
1230 1.345 1.345 1.345 1.107
3070 - 1.107 1.107 1.345 1.107
7775 0.4636 0.4636 0.4636 . 0.6847
11350 0.2255 0.2255 0.2255 0.2255
Survival Rate Binomials
C-mg/| Control Type Rep1 Rep 2 Rep 3 Rep 4
0o Dilution Water ~ 5/5 5/5 5/5 4/5
201 4/4 5/5 5/5 5/5
480 5/5 5/5 5/5 5/5
1230 5/5 5/5 5/5 4/5
3070 4/5 4/5 5/5 4/5
7775 1/5 1/5. 1/5 2/5
11350 0/5 0/5 0/5 0/5
Graphics
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CETIS Ana|ytica| Report Report Date: 15 Dec-15 09:27 (p 1 of 3)

L\-\f\\o‘bq{tg T\D 1°NS ‘70 Do Test Code: 468-010-28sur | 08-7136-4333
) \ J B
—Fathoad—Mumow—QG-hm Acute Survival Test i E)‘ﬁb‘b‘ TRE Environmental Strategies, LLC
Analysis ID:  16-8449-8672 Endpoint: Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 15 Dec-15 9:27 Analysis: Linear Regression (MLE) _ Official Results: Yes
Batch ID: 03-3027-9319 Test Type: Surviva|‘t%§h§< 28430{3 Analyst: Lab Tech
Start Date: 20 May-15 12:00 Protocol: Not Applicable L Diluent: Mod-Hard Synthetic Water
Ending Date: 29 Jul-15 07:00 Species: i Lithaotes PPeNS  Brine:
Duration: 69d 19h Source: Carolina Biologica! Supply Age: <24
Sample ID:  09-4549-8235 Code: 385B287B Client: Confidential
Sample Date: ~26-May-15-0O Material:  Net-Applicable NyTO Project: Special Studies
Receive Date: 20-May-+5-69:10 (O Source: Research
Sample Age: % Station:
Linear Regression Options
Model Function Threshold Option  Threshold Optimized Pooled Het Corr Weighted
Log-Normal [NED=A+B*log(X)] Control Threshold 0.05 Yes No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision(a:5%)
9 -30.12 67.24 70.24 3.723 0.189 0.8137 *© 5.883 2.84 0.0024 Significant Lack of Fit

Point Estimates
Level mg/L 95% LCL 95% UCL

LC5 2580 1332 3525
LC10 3022 1719 3983
LC15 3362 2037 4334
LC20 3660 2328 4643
LC25 3936 2606 4932
LC40 4728 3432 5797
LC50 5279 4014 6449

Regression Parameters )
Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 0.02587 0.01794 -0.00929 0.06103 1.442 0.1617 Non-Significant Parameter
Slope 5.291 1.084 3.166 7.417 4.88 <0.0001  Significant Parameter
Intercept -19.7 4.128 -27.79 -11.61 -4772 - <0.0001 Significant Parameter
ANOVA Table

Source Sum Squares Mean Square DF FStat . P-Value Decision(a:5%)

Model 84.33519 84.33519 1 119.9 <0.0001  Significant

Lack of Fit 9.291843 2.322961 4 5.883 0.0024 Significant

Pure Error 8.29226 0.39487 21

Residual 17.5841 0.703364 25

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 17.58 37.65 0.8595 Non-Significant Heterogenity
Likelihood Ratio GOF 13.48 37.65 0.9700 Non-Significant Heterogenity

Variances Mod Levene Equality of Variance 0.5812 2.573 0.7413 Equal Variances

Distribution Shapiro-Wilk W Normality 0.7365 0.9264 <0.0001  Non-normal Distribution

Anderson-Darling A2 Normality ~ 3.169 2.492 <0.0001  Non-normal Distribution

\ .
000-470-187-1 mev ' Uishs E CETIS™ v1.8.7.16 Analyst&yy~.  QA: MLQLB“S
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CETIS Ana'ytical Report Report Date: 15 Dec-15 09:28 (p 2 of 3)
Lahorotes 00500 T10-004 Test Code: 468-010-28sur | 08-7136-4333
¥ =

Eathead—%maew—%—h@ Acute Survival Test 2/6*%:\1 TRE Environmental Strategies, LLC
Analysis ID: 16-8449-8672 Endpoint: %Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 15 Dec-15 9:27 Analysis: Linear Regression (MLE) Official Results: Yes

7 Blarvival Rate Summary Calculated Variate(A/B)

C-mg/L3 Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B

0 Dilution Water 4 0.95 0.8 1 0.05 0.1 10.5% 0.0% 19 20

201 4 1 1 1 0 0 0.0% -5.26% 19 19

480 4 1 1 1 0 0 0.0% -5.26% 20 20

1230 4 0.95 0.8 1 0.05 0.1 10.5% 0.0% 19 20

3070 4 0.85 0.8 1 0.05 0.1 11.8% 10.5% 17 20

7775 4 0.25 0.2 0.4 0.05 0.1 40.0% 73.7% 5 20

11350 4 0 0 0 0 0 1000% O 20

b Durvival Rate Detail

C-mg/ Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Dilution Water 1 1 1 0.8

201 1 1 1 1

480 1 1 1 1

1230 1 1 1 0.8

3070 0.8 0.8 1 0.8

7775 0.2 0.2 0.2 0.4

11350 0 0 0 0

‘e Survival Rate Binomials

C-mg Controi Type Rep1 Rep 2 Rep 3 Rep 4

0 Dilution Water  5/5 5/5 5/5 4/5

201 4/4 5/5 5/5 5/5

480 5/5 5/5 5/5 5/5

1230 5/5 5/5 5/5 4/5

3070 4/5 4/5 5/5 4/5

7775 1/5 1/5 1/5 2/5

11350 0/5 0/5 0/5 0/5

aiz| 1%
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CETIS Analytical Report Report Date: 15 Dec-15 09:28 (p 3 of 3)

Pdhonates ovoieas T -Daw Test Code: 468-010-28sur | 08-7136-4333
. y . —J ' . .
=h Acute Survival Test 29D 0\5 TRE Environmental Strategies, LLC
Analysis ID:  16-8449-8672 Endpoint: Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 15 Dec-15 9:27 Analysis: Linear Regression (MLE) Official Results: Yes
Graphics Log-Normal [NED=A+B*log(X)]

96h Survival Rate
Welghted Residual

Rankits
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CETIS Analytical Report
Uithargte,

L3

= f?i?;f::’m r?t.]“c‘fﬁh

Report Cato:
Test Cade:

24 Fa0-16 1815 p T af 2)
AB3-010-70limi | 33-16580-6292

Larval Survivail and Grn%{eﬁah

TRE Environmental Strategies, LLG

Analysis ID: 1356851234 Endpoint: 'E_?'Surv\ﬁ.fal Rate CETIS3 Versign: CETISW.27

Analyzed: 24 Feb-16 “4:14 Analysis; Parametric-Caentral ve Treanrents CHficiatl Resulls:  Yes

Batch 10; 0B-7170-1002 Test Typs; Gnows h-Suwivﬁ-@T r-lﬁé Anatyst:  Lab Tech

Start Date: 20 May-15 126D Protocol: Mot Applicabie C G . Diluent: Rlod-Hard Syntheiic Waler

. ) S : imabicl o bore £ ey .

Ending Date; 29 Jul-* 5 5700 Spociegt n L w2 Brine:

Diaration: E3d 1&h Source: Cacolinn Bizlagical Sepply Age: <224

Sample [D: 09-4549-8235 Coda: JBCE25TE Client: Confidential

Sompke Date;—2 Malerial: ‘N’Gﬁgﬁcnme m Project: Special Studies

Heceive Date: Source; Besshmrl

Sample Aga: 32k G:J Station:

Data Transform Zeta Alt Hyp Trals Seed PMSD NOEL LOEER TOEL TU
Angular (Cormacled) Ma o=T M MA ARG 3338 8352 5240

Cunnett Mulliple Comparison Test

Contral vt  C-mgil Test Stat Critreal MS0 DF P-Value P-Type Dectsiomn:5%)

0oa 150 27654 225 0361 6§ D480% COF Hgn-Sigruficant Efost

04 a7 QOITES 238 0381 5 0E0AG COF Man-Significant Efoor

0.:4 1346 0 BBAY 2.38 0381 § 05155 CDF MWon-Sign ficant Effect

0.2d 3338 2.2°9 23 031 8 Q0ael% ~OF Mon-Sigaificant Effect

ANCAVA Table

Source Sum Squares Mean Square OF F Seat PValue Decisionia:SY)

Betweasr: GE1ET T Qava1rTed £ 1,063 L2305 MNan-Sigrificant Effect

Error C.T049455 0.04693543 15

(BelecH 1.017658 19

Distributicnal Tests

Attribute Test Test Stat  Critical P-value Decision(o: 1%}

ariances Mod Levene Equality of Wariance 1778 4 55 N.1833 Equal Varances

Variances Levenes Equatiyy of WVarance 4 G423 483 00203 Ejuai Varnanges

Crsirbutior Shapira-Wilk W NMormality 09154 0865 0.0B46 Hormal Distribution

- R
ey survivar Rate Summary

C-mglL Control Type  Count Mlean 95% LCL 88% UCL Median  Min Max Sl Err CWi YEftect
G.04 Dikanion Waer 4 0.9 07163 1 R (R 1 005774 125% 0.0%
180 & 0.5 0.4325 1 12 LB 1 0.1158 25.9% MR B
BT 4 04 0.558%8 1 1 0.6 E A 22 2% 0.0%
1346 4 0.4 3.34499 1 .59 04 4 01414 a5 A%, 11.1%
3338 4 0.e G.5444 06002 0E 0d 0.3 0 0.0% 53.3%
2382 4 0 0 o} G 0 & 0 1o0.0%
Angular (Corrected) Transformed Summary

C-moil Control Type  Count Mearn 98% LGL 98% UCL Median  Min Max Std Err TWY% YoEfzct
0.04 Dilutior Water 4 1.226 S OoT 1.445 1226 1107 1345 006874 11.2% 0.0%
180 4 1.108 .52 15619 1102 38561 1.345 0. 12BR 23.2% 9.57%H
BT 4 123 0.BGHT 1,556 1.245 o BaG1 1.345 0.1148 15 7% -0.25%,
1346 4 1 0.B2439 1.6:6 1.226 [.EB&T 1.245 01558 2T 8% B.E1%
3335 4 05851 £.8559 05352 L3561 0 8821 0.B&E1 0 0.0% 27T
B352 4 022545 02255 02256 02255 02255 G.225% v} 0.C% B1.6%
0C5-470-187-1 CETIE™ 1 BTG

Gy O A9 NWG E

Analyst XIS 0A AP o> 3
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Fepor Date: 24 Feb-16 1415 (p 2 of 2y

Test Code: 4G3-510-72limb | 05-16E0-5292

TRE Environrmental Slrategies, LLC

L
A Ry

Analysis 1D 13-B589-1554 Endpoint: —gt Suniwal Rate CETIS Version: CLETIGW 8.7
Analyzed: 24 Fel-16 14:14 Analysis:  Farametric-Contral vs Traatrments Officfal Results: Yes
%ﬁég‘-ja;uqival Rate Detail
-l Contral Type  Repi Rap 2 Rap 2 Rap 4
0.04 Bilution Water 0.8 1 1 (]
Lo i 0.6 0.6 1
817 4 1 na 1
13485 0.8 1 i 0.«
3335 0 0.6 08 0.
g7 a o] 1 a
Angular {Corrected] Transformed Dotail
C=-mgiL Contral Type  fAep 1 Rop 2 Rep 3 Rep £
0.04 Digipn Waser 1107 1.345 1.345 1107
150 1.318 0251 0.83g1 1.245
217 1.245 1.345 0.5351 1.345
1246 1107 1.24% G045 0.BB4Y
KER 0.8B81 D @561 03851 0.5331
F3B2 02255 02255 02285 12255
= 2
‘?ﬂ-&uwival Rate Binomials
Eeey
Z-mgil Contral Type  Rep 1 Rep 2 Rep 3 Rep &
0.54 Diluton Watar 4% E5 55 41y
140 44 5 3h I
=hin oit L] 35 hi5
1246 40 55 a5 25
a13a 3s R am 35
Hagz 5 i g a5
{zraphics
Vol | ; o ey
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CETIS Analytical Report

Aetrerade s P & Vo maj

Report Date;

Test (‘_._og:le:

-—Fal-h-a%—hﬂmﬂaw-?‘-ﬁ-mmal Survival and Gmwp? TE%

24 Fel-16 1415 (p 1of 23
) 4G8-010-70limb | D3-1580-52 52

TRE Enviropmental Strategies, LLC

Analysis 1D: 16-D451-4519 Endpoint: "‘&i-SLI"I.J. | Rt CETIS Varston: CETISVI AT
Analyred: 24 Feg-16 14:15 Analysis:  Trimmed Spearman-Kirker Official Results:  Yes
Batch ID; DE-7170-1002 Test Type: GFG'Mh-SLWiin%%TTG e' Analyst:  Lab Tech
Start Date: 20 May-15 1Z:00 Pratpcnl:  Wot Applicable _ Dilucne: Mor-Hard SyntheXc Water
Ending Date: 29 Jul-15 07.00 Species: Ne'—»%mi_ﬂﬁ:ﬁ% PEDS Bring;
Diuration: BHd 18k Snurce: Caro-kra Biclagical Suppiv Age: -ﬁp
Sample 10 09-4543-323% Code: 38LE287E Clignt: Lonhdent:al
Sample Date: 2a-Flay-lSay Matarial: girrii= LN Project: Special Stud es
Reteive Date:—20-bhy=+200:2001 " Saurse: Research
Samplc Age: #h {0 Statien:
Trimmed Spearman-kirber Estimates
Thrashold Option Threshold  Tritn Mu Sigma [l a5tn LCL 95% UGL
Canlrgl Threshold A E14% JEGA 20533 IETO 2708 4374

L =5 Survivai Rate Sumimary Calcukated Yariatc{A'B)

II1':"n'n!;u’!_ Control Type Count Mean Kiin Max Std Err Std Dev  CV% “hEffect A B
.04 Diluticn \Wate: 4 (=] .8 1 COsTI4 D155 T2 AN 0%, 12 20
140 4 na 0.5 1 01155 £.2304 25.0% 11.1% 15 19
E17 4 nAa oA 1 21 0Z 22.2% 0.0% 15 20
1346 4 na 04 1 01414 oEERE 3H.4% 11 1% 16 20
2328 & ng o8 oG 2 o 0.0% 13.3% 12 ]
2agz 4 0 o o o o 1000 0 20

G"—t?%rv'rual Rate Detail

-mgfl Contral Type Rep 1 Rep 2 Rap 3 FRep 4
.04 Diluzion Water a2 1 1 0.8
190 1 0& 08 1
517 1 1 e 1
1348 D& 1 1 n4
53R 0E 3.4 0.5 ng
B3R2 0 C n il

rvival Rate Einomials

C-rmoglt Control Type Rep 1 Rep 2 Rep 2 Hep a
004 Ciuticn Water  4/5 ik BiS 45
190 404 3 K B/5
L i 55 5 S5
1326 dif &/5 o5 25
3z kYT 3G 5 &5
B3R 5 e (1] 05
£00-470-187-1 CETIS™ w187 18 analyst T a0 S 271t
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j CETIS Analyiical Report

Report Date: 24 Feb-ig 1415 (p 2 of 21
Test Code: S28-0 0-FClimb ; 05-1580-6202

Lia‘.'t;hf;;m%fi f A Al (S BE B AT
+ arval Survival and Growth Tast
i e Lo

TRE Environmental Strategics, LLC

Analysis 1D, 16-0401-4519 Endpaint; urvival Rate
Anzlyzed: 24 Feb-16 14:15 Analysis; Firmed Speannan-Karber

CETIS Version: CETISV1.4.7
Official Results:  Yes

Graphics

5 Farmal e
s
.

00%-4T0-187-1 CETIS™ 41 5716
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CETIS Analytical Report
Litbobedes (20008 ooy

Report Bate:
Test Codo:

24 Feb-16 1416 4{p 1 of 2)
465-010-70limb | 23-1880-62492

Fatrl's?ﬂ'ﬂhnﬂm-iﬁ-d Lar‘ual Survival and Gruwth Test

TRE Environmentzl Strategies, LLC

-t

Analysis ID:  08-T733-8150 Endpaint: 6o Buwivat Rate ¥4 o), @?c_? CETIS Version:  CETISw! &7

Analyred: 24 Feb-15 14115 Analysis:  Parametric-Contral v Tre—.—tPn\'ents Official Results: Yes

Balch HD; LAY 01002 Test Type: Growth-Sunvival {7dY Analyst: Lab Tech

Start Date: 20 May-35 17100 Protocol: Mot Applicable Dilucnt: Maod-Hard Synihatic Water
Ending Date; 25 Jul-1507:00 Species; w f_s%\,:bw'.-&_:. ‘?'L P'ﬁ ¢4, Brine:

Duration: 580 19h Sourse: Carzlna Bivlogica! Supply Agge: *':E-Edf@.

Sample ID: 05-4248-R235 Code: IF5B23TE Client: Confidential

Sample Date: Material; L Froject;  Special Studies

Receive D 2100 Zpurce: Rescarsh

Sample Age: 43k Station:

Data Transform Zeta Alt Hyp  Trials Scad PMSO NOEL LOEL TOEL TJ
Anguear (Coragiad) MA C=T A 1Y 38.2% 1338 Bagz 52580

Cunnett Multiple Comparison Test

Contrat vs  C-mgil Tast Stat  Critical M350 DF P-Vaiue P-Type Decision[a: 5%}

0o 190 04524 238 Q.Me 8 08209 CDF Mon-Signitcant Effect

0.8q 51T 02554 235 0318 4 044855 cDF Mon-Significant Effect

0.4 TI46 0.ATE 2 3% 0315 & 08585 CDOF Mon-Zignificant Effect

0.24 2338 2.054 208 0.31% ¢ 0J3H CTOF Mon-Significant Effect

ANOWA Table

Spurce Sum Squares Mean Soquars DF F Stat Pvalue  Decision(a:5%)

Betwaen 05753d15 004458538 4 1.24% 03326 Mon-3ignificant Effect

Errar 05403445 D03R0Z24T 15

Total 0. 7202867 14

Distributional Tests

Attribute Test Texst Stat  Critical  P-Value  Decision{d:1%)

Warianoos Bartlelt Equalty of Variance 3.004 133 Q.8427% Efual Warances

[hstribation Shapira-Wilk W Narmalty C.BETT 0.366 1.4955 Nommal Cistrizutior
Tl Rate Summary ¥ 7o LJ"“E‘ 1‘1\,@"{3{1’\(_&,

C-mgiL Control Type  Count Mean 85% LCL 98% UCL Wedian  Min Max StdErr VR %Efecl
Q.04 Dilution Water = 0.4 £.5402 1 [ 0.8 i 008165 P0.4% 0.0%
180 4 0vs C.4403 1 0.7 0.6 1 002574 25.5% G. 2R
217 4 o [La163 0 &537 o7 0g 0.2 0Aan7rd 16.5% 12.5%
1245 4 075 02495 1 o0& 04 1 01255 33.0% 5 25%
3335 4 0.55% 0.297% 07091 0.6 04 .6 0GE 18.2% 31.3%
3282 4 il i ] u] 0 b ] 100 0%
Angular (Corrected) Transformed Summary

C-moil Control Type Count Mean 95% LGL  98%5 UCL Median Min Miax Sid Err CWY%h Y Effect
004 CHlution Water 4 1.111 0,813 HES 1,247 0.6851 1.345 0.00377 14 5% C.0%
186 4 1.248 07195 1,375 0,995 0.83851 1.3.8 010326 19.3% 5.58%
57 4 3. FO6E 07958 L2 09955 08831 1.107 0 26282 12.8% 10,25
1345 4 1.061 DE237 1 444 1437 0 GA4T 1,345 0.1374 25.3% £.53%
2328 1 8307 06755 099550 0. 8561 06847 IBa61 0.05034 12.0% 44, 5%
G3B2 4 0.,2285 02285 0225 02255 2255 0 0.0% 75.7%

Oco-470-187-1 ; ; _
Gem Huihio &

CETIE™«1.B7 6

02255
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CETIS Analytical REPDI"I Reoport Date: 24 Feb-16 1418 in 2 of 2)

] 3 I _\\bg %-E_j pg, ¢ in,: TQ ot a‘f}l—-{ Test Code: ABE-010-TDIimb | 03-1630-6292
F’ameagmnnmﬁ-& Larval Survival and Gmwth‘zrest TRE Envirommenlal Strategies, LLC
Analysis I 0F-7730-8160 Endpoint! vt Rate &4 Fom b Lal CETIS Version: CETISv1.8.7

Anafyzed: 24 Feb-16 14:14 Analysis: Parameng-Comiral s Treatments AR U tffirial Results:  Yes
wakRate Detail %, Trory (oely Tone SF 106

C-mgil Contral Type  Rep1 Fep 2 Rep 3 Rep 4
0.04 Dilzion Vogar 06 1 0.5 0.4
150 1 oG g 0.8
517 ag 0.8 0 0.9
1246 04 0.3 1 0.4
3235 0.4 0.6 & R
Lt lu} 0 a a

Angular {Corrccted} Transformed Detail

C-myglL Control Type Rep 1 Rep 2 Rep 3 Rop 4
o.04 Dilvion watar  £.2361 1.345 1.107 1107
190 1.318 0 aBGi C.BEGRT 1.107
5817 0.2861 1197 J.8861 1107
1345 1107 1157 1.244 .E547
1338 06547 0 886" I.BEE L. &g61
aagz J.2255 02255 0.2255 2255
beabRate Binomials | rrint LoaD Emeraan ol
C-mgiL Controf Type  Rep 1 Rap z Rep flep 4
004 CifLticn Water 305 % a/5 45
14940 404 35 Aa G
517 b5 45 h 45
1328 45 445 a5 25
A5%R 25 a3m K Wd
B3RE o5 s I s
Graphics
| ok .
a1 i
s : i
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CETIS Analytical Report

WLawal Su

Eepart Data:
Test Gode.

24 Feb-16 14:%6 (p 1 of 20
468-015-T0limb | 03-1580-6282

rvival and Growth Test

TRE Envirenmental Strategies, LLG

o — = T

Analysiz D [1.0370-3463 Endpoint; ot Flate ook Fraoeri Lo raks _ CETIS Version: CETISWIET

Analyzed: 24 Feb.15 74115 Analysis:  Lincar Irterpaiatizn (ICPING & ST R officiat Results:  Yes

Bafch 11 LE-7170-1002 Test Type: Growtr-SurvivalTigy - ED\:) Analyst:  Lab Tech

Start Date: 20 May- 15 1200 Frotocol: Mot Applicable Diluanht: Mad-Hard Synthetic Water
Ending Date: 29 14 47:00 Species: ' Libbeb s ey Brine:

Curation: £9d 1%h Source;  Carolifa Biclogeal Supply Age: \v%

Sample IO 09-4549-3235 Code: A85B287B Clisnt: Canfidantial

Sample Date;  26Htap e Matarial: '-Wc%pp-rsebre e b T Project: Specia. Stugies

Recatve Date —2#trpebr =160 Source;  Fesearch

Sormpie Age:  +2D Station;

Linoar interpolation Options

* Transform ¥ Transform Sead Reszmples Exp 85% CL  Method

Logia+1) Linear G7ETa 200 ‘fes Two-Paint Intoc:palation

Point Estimates

Lewvel mg.rL 95% LCL  95% UCL

LCS 2T7.24 M, 2823

LZ10 1381 IEA, 2509

LG5 1700 iR, A51%

120 2002 MiA, 42585

LC25 2575 MR, 4313

1.4 T3 1742 4561

Lo 42995 anar 5146

—_— = . e 7
: te Summary . et Lo ‘Emexg!{nﬁ}— Calculated Variate{A/B)
G-mail Contral Typa Caunt Mean Min Max Std Err grd Doy OV WEMect A z]
pad Dilution Water 4 o8 0.6 z Q8155 01533 70 &t 0.0%. 15 20
192 4 075 08 nag9s¥d 019135 25.5% £.255% 14 14
217 d .7 e 0.5 040774 011535 16.5% 12.5% 14 20
1246 4 0o 0.4 1 01258 1257 33.5% £.20% 15 20
3338 4 .53 0.4 e 0485 2.1 15.2% M 3% 11 20
528z 4 o] 0 a 17 a 100 4% 1] 20
ival Rate Betail, Toors? Lirohy fmaﬂaenu_,

C-mylL Control Type Reap 1 Rep 2 Rep 3 Rep 4

.04 Diluticn Wate: [ 1 0.4 2.8

180 1 0.5 e 0.8

o T 0.6 na o L&

1348 0.3 0.8 1 0.4

2338 0.4 0.s r.6 0.6

352 0 I L 0

W Rate Binomials & Fror! famnb Do S0 LA

C-mgiL Control Type  Rep 1 Rep 2 Rep 3 RPep 4

0.c4 Giltizn Wate: /5 85 445 445

Bl 44 35 5 4/5

217 35 205 M5 45

* 346 45 &5 55 25

332 o 35 an ol

HEEF 0% oIS g 4
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‘Fa'mcad-ﬂhonew-]'-d-i_awal Survival and Growth Test TRE Environmental Strateqgies, LLGC
Analysis ID:  01-0579-8463 Endpaint: wat Rate o Trerd o b CETIS Version:  CETISVI.8.7
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CETIS Analytical Report Henort Date: #d Feb-16 1407 ip 1 of 23
Livhes 5 LTI -ny Test Sode: 468.010-70lknb | 03-1880-8202
ot ] — I et
“"Fﬂ'll'!?jd‘l'ﬂ'l'l'nw—?’—d Larval Survival and Growth Test TRE Environmental Stratogies, LLC

Analysis 1D:  D5-64°9-8245 Endpoint: wetRate o CorpieTe, . CETIS Version:  GETIS«1.8.7

Analyzed; M Fab-16 1417 Amalysis:  ParametnoeContral ve Treatmenis Official Rasults:  Yes

Batch ID; QB-7170-10012 Test Type: Growth-Sunaval rla e Analyzt:  Lab Tech

Start Pate: 2] May-15 7200 Protocol: Mot Applicatile L _ Dituene: Mod-Hard Syrthetc Water

Ending Date: 29 Ju-15 0700 Species: ; Ethobded PRyt grine:

Duration: a9d 1%k Zaurce! Cargiina Ewlagical Suppiy Age: gt

Sample 10 (9-4549-3235 Code; JERBIETH Client: Contdent:zl

Sarmple Date:  20-Hey—+og Material: LT Project:  Special Studes

Receaive Date:—?‘ﬂ-hl'ur-‘-s-eg:—lﬂ Jaurce: Research

Sample Age: ~28 (O Station:

Data Transform Zata Alt Hyp Trnals Seed FMSD NEL LOEL TEL Tu
Angular {Cermacted) MNA C=T MNA M, 82% 3238 8352 5290

Dunnett Multiple Comparison Test

Contral vs C-mglL Test Stat  Critical M5S0 DF P-Value P-Type Decision{a:5%)

0ca 190 1163 236 034 & 03178 COF Man-Sgn:ficant Effeet

0cd 517 1.18 238 034 & 03112 CODF Mon-Zignficant Effect

0.2 ‘346 7.24972 235 034 § 0agka COF Mon-Sigrificant Effect

0.4 2338 2262 208 034 € 0QRsZ CDr Mon-Signifcant Effect

ANOWVA Tahble

Source Sum Sruares Mean Square DF F Stat P-Walue Decisionio:S%)

Belveer 025054538 008387055 4 1.537 [241e Mon-3igrificant Effect

Errar 08232699 034155133 18

Tetai OBYEThAET 15

DistAbutional Tests

Attribute Test Test Stat  Critical P-Value  Decision{o:1%)

Warancos Ba-tlatt Equality of Vanarce JGa2 133 0 4565 Equal Wariances

Dristributizn Shazire-\Wilk W Mormalisy 0.9731 0. 868 08192 Marmal Distribuzion

*—?-d—&igo‘h‘a-l-ﬂatﬁ Simmary Q;—[ r::;:.-rf?'iﬂi’-{ PRIt R rq:m.s. A

C-mgil Control Type  Count Mean 8% LCL 989 UCL Median Min Max 5td Err Ty YENect
1 [Mlghior Water 4 3.8 0 &Rz 1 0. e 1 Q08165 204% 005
1 4 o.B4 0.24596 E 06 0.4 1 C.1258 387 18,75
517 4 065 0.4509 08581 UL 0s D& C.0s 15.4% 18.7%
1246 4 0.75 0.3456 1 0.8 J.4 1 21255 3. 6%, £ 254
3a3s 4 0a 431835 15837 1.5 14 0.8 S.05774 2305 AT 5%
£ag2 4 i a I o o ] D 100 2%,
Angular [Coerrected) Transformed Summarny

C-rngfl Control Type  Count Mean #3% LCL  33% UCL Median  Min Max SidEm V% ToEffect
0.0 Chilution Water 4 A1 D@3 1.41 1.°07 0 SB:1 1.2440 0.08377 16.5% [
150 4 0.5437 05188 1 365 0.2561 06847 1.218 G.133A 28,30 15.1%
597 4 d.84°3 07555 1117 08561 0.8as" 1.107 G.055EY 11.7%: 15.34%
1325 4 1.061 05237 T 483 1157 05347 1345 CA574 A5, 9% d 53%
3338 4 07854 05504 0.%704 0. 7854 G584 0 BES1 L.0O5SE13 14.58% 28.3%
G382 4 02255 02255 02256 02255 02258 02255 i] 004 Ta.7%

NI 4 PV T
sooazogrs Pam Hash B

CETIE™ w15 7.1%
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CETIS Analytical Report
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WMWW Larval Survival and Growth Test

INE )

SEE-D10-70mb ! 03-16580-6292

TRE Envirnnmental Strategies, LLC

Analysis 0;  (5.5419-5245 Endpoint:—-n“-gﬁzmml Rate H-%rﬂ" 'g_%hn&, L CETiS Version:  CETISu1.87
Analyzed: 24 Feb-18 1417 Analysis:  Farametric-Conirel vs Treatments Dfficial Results: Yoo
~Hgundsal Rate Detail 2% CLRILTL TREAmMOrp oL S
C-mglL Control Type  Rep Rep 2 Rep 3 Rep 4
.04 Cilution Water 4.6 1 04 4.8
1080 1 oo 2.4 .5
37 ads neG 08 )
13460 8 ga 1 o4
3338 ) 0& (i) v.d
8352 ) 0 2 L
Angular {Cormmected} Transformed Detail
C-mnll Control Type Rep 1 Fep 2 Rep 3 Fep 4
.04 Dilution Water G881 T 345 1107 1.107
150 1218 0.6B61 O6R47 C.2akh
1Y O BEAT 738:1 .8367% 1.107
1245 1.107 P BT 1.345 T.Ga34T
3338 C.5347 0.5851 336" C.EB4T
Bag2 CE285 02255 0.2255 L2255
wat Rate Binomiats ©f Coowp T, Metzeme P hal: S
C-mgflL Contral Type Fep 1 Rep 2 Rep 3 Rep 4
HNAFS Chlution Water 25 als 45 4t
190 4.4 35 25 g
537 K 3a e 45
1345 43 4/5 el 25
13348 2h AL 5 @5
5362 i 0/a s L5
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CET|S Ana[yhca] REPUI’t Report ke 24 Feh-1814:17 ¢p 1 of 2]

: v— t._1L Test Code: dG5-010-F0limD | 3-1680-62492
W Larval Suwwai and Growth Test TRE Environmental Strategies, LLG
- .
Analysis ID; 0278611672 Endpoint: %ﬁm Rate w-in;i_'.r“ *5%?‘{)_\,] % CETIS Version: CETISV1&T
Analyzed: 24 Feb-15 1417 Analysis:  Linear Interpoiaticn ((CPING Official Results:  YVes
Bateh 1D DB-7170-1002 Test Type: Growt -Sunviva e len Amalyst:  Lat Tech
Start Date: 20 May-15 1200 Frotocolr  Not .ﬂkppllcabla . Diluent: Mod-Hard Synthetic Water
Ending Date: 28 Jul-15 J7-00 Speciag: L L 'Fh_bf:"i"-& T‘} ? Nﬂ’"‘ Brine:
Duration: E9d 15h Source: Carnlma Bialogwul &uupply Ange: ..-;.%
Sample 1D: 09-4549-377355 Code: AG5B237B Client: Canfidartial
Sample Dato: ~FeHvlewsse L} ~ Material: -N%rj:»-p.p-l:ab-e L DI Preject:  Specia’ Stugies
Receive Date:'?ﬁ-!ﬂm*fﬁ'ﬁe-ftf’(;l? SouUrce; Research
Sample Age: () Statiein:
Lingar interpolation Cptions
¥ Transform Y Transform Sead Fesamples Exp 95% CL  Method
Logix3) Linear 1377048 207 Y&5 Two-Paint Interpolation

Foint Estimates

Level  mgll 25% LCL  35% LiCL

LCE 4 681 Iria, 2522

o0 3.0 BA 3075

1o1s 168.5 bia, 3780

LCZD 1625 N 405D

1.G25 1328 A 43858

LCan 2 n7d4.7 2051

LCS0 4013 2615 EaBT

T gpmwivel-Rate Summary Ore Comphér L PNlocrPhot, b Calculated VariatelA/B)

C-mafl Conlral Type Count Mean Min Max Std Err Std Dav OV YoEfect A B
oL Diludion Water 4 0.8 0E 1 DOg1ss 01233 20 453 0 0% 15 20
140 d 085 0.4 1 0.4258 02817 38 T 18.7% 12 19
ST 4 Coh 06 VR 0.05 0.1 15.4% 18.7% T2 20
1345 4 L.7s 0.4 i 01258 0.2517 35.6% 5. 70% 1% 20
3338 < [ 04 08 005774 01135 23.1% 37T.0% 10 20
5392 4 L il 0 n] ul 100 Q% ) 20

Ratc Detail & Garap 2t TNEdamio-Dngs. ¢
C=mgilL Controk Typa Rep 1 Rep 2 Rap 2 Rep 4

0.4 Dilution Water & 1 0E 0&
bl i B 04 0.G
317 04 L. 0.6 0a
1546 0.4 L& i 0.4
3338 04 0.6 0g 0.4
§3g2 a o a Q
Rate Binomials Dﬂf D\'_npl EYE_ MW he §) 3

C-mygil Contrgl Type Rep 1 Rap 2 Rep 3 Rep &
C04 Dilation Water  3/% S5 415 418
150 444 a5 25 s
817 5 A5 305 415
1344 A15 45 LT 5
Aagh 215 38 KA 215
AaE2 (il h fells] e
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468-210-F3limb | D3-18530-5292

WM—G—LENN Survival and Growth Tueﬁ“l:J
i

TRE Environmeontal Strategies, LLC

Analysis ID:  D2-7T861-1872 Endpeint: wal v 0 Cropled C .5 CETIS Version: CETISv1 67
Analyzed: 24 Fep-16 1417 Analysis:  Lingar Inferpalaticr {1C TN} Official Results:  Yes
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CETIS Analyﬁcal Report Fepart Date: 24 Feh-16 1418 (p 1 af 23
s WY ;.-I £ (“_} j::DH Test Code: 4GE-G10-TRlimD | 03-1380-8252
EGWW Larval Survival and "G-n::u.-.rf:f'llngjnﬂ_-b TRE Ervironmental Strategies, LLC
L}

Analysiz 1D 12-2310-1471 Endpeint: h’lea"r?Dry-Eliamasaa-mg CETIS Version:  CETESvIET

Analyzed: 24 Feo-i6 14:18 Analysis;  Parametric-Control vs Treatmens Official Results:  Yes

Batch 1D: 0B-7170-1002 Test Type: Grﬂ'.u*.h-EL;miva.-ﬁi'::J-H“] o Analyst:  Lak Tech

Start Date: 20 May-15 1220 Pratoeal: Mot Applicabe , Diluent; mazd-Hard Synlbebic Wiater

Ending Date: 29 Ju'-15 G7:00 Spocics: Hhobode L P T 8Y  prine:

Duration: 69d 15h Source:  Cargilia Bizlagical Suppiy Aga: —4@

Sample 0: 09-4549-8235 Code: JH5B287E Clrent: Lorhdential

Sampla Data: = Material: -_hlgt Anehcabke W T Project: Special Studies

Roceiva Dates Source; Razaarch

Sample Age; —]&;ﬁ& Station;

Data Transform Zeta Alt Hyp  Tnals Sead PMSD NOEL LOEL TOEL TY
rtrangformed MA C=T MA, MA 15.9% 3313 g3E2 5290

Dunnett Multiple Compabson Tast t’.—’tamﬂhm.& = e | £ WU e eatnen

Control ws Gl Test Stat  Critigal M3 DF P-Value P-Type Decision{a: $%)

004 180 -1 227 2356 4904 § 04kab cor Meon-Signficant Effect

0G4 517 -1 4784 235 404 g 09178 COF Mon-Sonfizam Effar]

0ed 1246 -0.2306 238 4804 § 077D coF Mon-Zignificant Effect

0.0 Rk -1 706 236 4904 § 09952 COF Mon-Significant Effact

AMOWVA Table

Source Sum Squares Mean Square OF F Stat PYalue Decision(o:5%)

Betwesn 345935 8 Dirdiis GG 4 0.9%31 04338 Mon-3ignifcant Effect

Ermo: 1289714 5647 .6 it

Toial LB45854 ‘g

Distributional Tects

Attribute Test Test Stat TCritical Palue  Decision{a:1%)

variances Bartlett Equality of Variance 9477 13.3 4.0425 Equal Yariaizes

Dislr‘jﬂ.l}iﬁf Shaporg-Wlk W Nomality 1.9332 266 2.9535 Mommal Distrinution

Mean Dry Bipmass-mg Summarny

C-mgfL Contrel Type  Count WMaan 5% LCL 95% UCL Median  Min Max StdErr  CV% REffoct
0.0z Cilution Water 4 1367 G132 1823 1dah 951 1607 143.2 21.0% PR

195 4 1112 522 1871 1054 E41.5 1585 23RE 47 5o 18.7%
H'7 q 1257 1200 1334 1256 1231 1327 21.1 3.22% T2
HEEES 4 1209 LR 1733 1375 027 1657 1352 2070 4. 27%
i3z 4 1212 GE1.4 1362 1018 7E4.2 1228 10z 21.8% 26 U%
BIRT A 4 o 0 v} a J 0 o 100 0%
Mean try Blomass-mg Detail

C-mgiL Ceontrol Type  Rep i Rep 2 Rep 3 Rep 4

0.04 Oiluiion Walar 351 1607 ‘45 1a54

120 1695 3167 Bd1.6 1251

comnt (me)

517 1327 1263 1231 1248 N e —TheSL, G D’\ ( ™

1345 1185 1365 (BT 1027 P 05 % A Qb € oty

3333 7h42 1228 117 B24.15

Ba§2 T 0 a [

s . i o o oo 2 s 3 : Tae
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CETIS Anatytical REpﬂl't Repart Dale; 2 Febk-15 1418 (p 2 0f 2
I_I."H oDl fPQ‘ P "o Tty Test Code: 465-010-70irnk | 03-1687-6292

.Eamﬁa.?-uiam?fﬂ Laryval Survival and Growth 1}_92{ o TRE Environmcntal Strategies, LLC
al ]

Analyxiz 18- 13-7310.1471 Endpaint: I'L-'IE::::I\Dr}r Blomass-my CETIS Version:  CETISVET
Analyzed: 24 Feb-15 14:18 Apalysis:  Parametric-Cantral vs Treatments Official Results:  Yes
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CETIS Analytical Repart

T T

Report Date:
Test Tode:

24 Feb-16 1418 ip1of 2
A58-010-7Oimb  03-16GE0-G292

L AL BB ES T TN B

} Larval Survival and G th_%'
FMFH&-E}'—M-HW& urvival an o e?)tl:’_'?'

TRE Environmental Strategies, LLC

Analysis ID:  03-0804-5012 Erdpoint: Meur{.\Dry Waigh-rag CETIS Version:  CETISw1 BT
Analyzed: 24 Feb-16 1414 Analysis:  Faramgins-Conirgl vs Treatments Official Resalts:  Yes
Batch 1D 06-7170-1002 Test Type: Grﬂmh-ﬁuw-ua!‘-@ T Analyst:  Lab Tech
Start Datc: 20 May-15 12:00 Protocol: MO Applicatle Difuvent: Meod-Hard Synthetic Water
Ending Date: 29 .Jul-15 5700 Species: red (TSI 28 03 Ty pripg;
Dluration: G9d 15k Source: Caralina Eiglagical Supphy Age! "ﬁ_&f
Sample D 09-45e8 8235 Code; JAEBZATE Cliet: Confdent:a|
Samnple Date:%’:‘—'l—ﬁ-{L:' Material: 1 baakle by TV Project: Epecial Studes
Receive Data: 2ertrdsH3- (1 - Source:  Resgarch
Sample Age: 120 4 Station:
Data Transfarm Zeta Alt Hyp  Trials Seed PMED NOEL LOEL TOEL Tu
Untransfarmeod A, C=T MA MN& 28 4% 3338 »3338 A
&,
Dunnett Multipie Comparison Test - FragoAtls: & L Dok | = oD Frectged &
Contrel vs  C-mglL Test Stat  Critical M3D DF P-Value P-Type Decigion{a:5%)
0a4 120 001356 236 2027 & 0EdED coE Mon-Sugnifizant Effect
bag 817 1.287 2.38 w027 6 02718 CDF MNar-Zenificant Efect
0ag 1346 G 236 S027 6 0n2dh oRFE Mon-Sionificant Effert
0G4 3335 1.513 2.38 027 6 01950 COF Moen-Signifizant Effect
ANDWA Table
Source Sum Squares Mean Square BF F Stat PValue Decisign(a: S}
Botuween SBLIG0.E 215917 4 1.006 1.42331 Mon-Significant Effect
Errgr T365E15 01034.33 “8
Toal ATI1BRZ g
Distributional Tests
Attribute Test Test Stat  Critical PAalue  Decisionio:!%)
“ariances Bartle*t Equality of Yarianog TEEY 133 31037 Equal WVariances
Dlatrg'étlun Shapirc-Wtlk W Marmality 1.83T5 . BE6 03146 Nommal Distrineticn
Cafill
Meari Dry Weight-mg Summary
C-mgll, Control Type  Count Maan 9% LCL 85% UCL Median Min Max Std Ery SV ShEffect
.04 Dilutian Walgr 4 17GT 1502 1913 1712 1585 1820 G4 57 T.05% 3.0%
1580 4 1783 1175 2229 165° 1361 2151 165.2 19 4% 1.23%
51T 4 1982 1522 2442 2078 1360 2212 1447 14.8% -T6.1%
10545 4 1853 10&0 2625 1652 1481 2C0ET 243 20.2% -5.54%
3334}: 2 4 2030 18745 2186 Z04 19581 2162 45 83 4 B1%% S18 90
i= b z B
Mea]r?‘[!ry Weight-mg Detail
G-l Control Type  Rep 1 Rep 2 Raop 3 Rep 4
0.0d Dilutior. Water 1085 1607 52T 818
14an 165538 1261 “hd4 2101
a17 2212 #1056 2051 1580
1246 1481 1707 657 2887
32358 1851 2047 7951 2182

Log-47 21871 : 2
2 e Qb

Woere . Thes L GiE- wma‘u‘: (_mb-:h
’Pﬂ:“ L‘.\Jf‘-..h\_).["fi ﬂ\_)r\-{t]y C'?-F}‘ECEE
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CETIS Analytical Report
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Roport Date:
Test Code;

29 Feb-16 14:18{p 2 of 23
dG8-010-70im b | D3-16G8G-5397

Pztheﬂ.—!!mm—?—d—tawal Survival and Growth 1}».=.-%.rcJr

TRE Envirgamental Strategies, LLC

Meéﬁ' DOy Wight-mg

Analysis ID:  D3-3801-50n2 Endpeint; CETIS Version: CETISw1.E7
Analyzed; 24 Feb-15 {4:18 Analysis:  Parametric-Cantral ve Treatrerts Official Results: Yes
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Raport Date:
Test Code:

24 Feb-16 £5:03 p 1 of 2

AGE-M Qeength ” *6-7033-1507

TRE Envirgnmental Strategies, LLC

FﬂWLaNaI Swrvival and Growth Test E\J L- -y

Analysis |0: 03-2802-5301 Endpaint: Mu:g?-w@w;ng- CETIS Version:  CETISv 87
Analyzed: 24 Feb-16 1503 Analysis:  ParameElnc-Conirol ve Treatments Official Results;  Yas
Batch |0 08-7170-1002 Test Type: er-'[h-Sur".'wa{-(-Pé 1oy Analyst;  Lab Tech
Start Date: 20 May-15 12:00 Protocol:  Mat Anzhoanls L EHbuenl: Mod-Hard Syntnehc Waler
Ending Qate; 29 Jui-15 0700 Species: T {ihokeden r\)"[i:‘)‘ s Brine:
Duration: G494 15h Sgurco:  Caraling Brolagics] Supply Age; 'Eﬁaa}-
Sample 10 T1a-0337 7493 Code; EA03AZLDA Cliant: Contdent:al
Sample Date: 27 Oet15 10475 Material- o WL Prajoct: Special Studes
Receive Date: 22 0ctda—+357 00 Egurec:  Research
Sample Age: 0 Station;
Data Transform Zota Alt Hyp Trials Seed PM3D NOEL LOEL TOEL T
Lintraraformed MNa C=T [AEY MA, 10.56% H338 *3338 MA,
Dunnett Multiple Cemparison Test
Control vy C-mgll Test Stat  Critical ME0 DOF P-Value P-Type Decizionio:5%)
.04 120 1244 236 2703 &b [25T4 CLF Man-Sigrificant Effect
o.04 s -0.6975 2.36 2703 B [oasd (MY han-Significart Efect
204 1346 -0 azE .36 2703 6 [.2051 CDF Nan-Gigrificant Efect
004 1335 -1.254 236 ST03 OB 09aTC ;OF MWaon-Zigrificant EFect
ANOYA Table
Source Sum Sguarcs Mean Square OF F Stat P-¥alue Decision{a:5%)
Betwoon 18588471 4646177 4 1.7EE 01883 Mon-Significant Effect
Erow 394702 2631347 B
Tatal 53 05451 i
Distriputional Tests
Attribute Test Tast Stat Critical P-Valug Decisigno:1%)
\ariances fBlarlett Equalily of Wariznoe 9423 13.3 0.0509 Equal Variances
Crsinbuton Fnapiro-Wilk W Mormalily WR=LE 0855 naesg Hormal Distribution
Summary 0F S L -
C-mgil, Control Type  Count Meaan 95% LCL 95% UCL Median  Min Max Skd Err CW% %Effect
0.04 Dilution Water 4 25,50 25,22 26.43 25.82 2537 262 >.1969 1.52% 0.0%
T80 4 24 43 20.74 25,12 25,22 21.07 2618 1.16 S 49% 5.92%
17 4 2B 668 24 32 28,84 26.B4 24.74 2 3.7326 5,5% -3.08%:
13146 4 2654 22.75 28.593 2577 24249 28.55 1.128 B.26% -1.88%
3338 4 2723 6.3 2829 2716 2687 28.15% 2128 2.29% -2.56%
; Detail &b SL —inon
C-mg/lL, Control Type Rep 1 Rep 2 Rep 3 Rop 4
w04 Dilution WWater 252 2547 2815 287
150 2571 21.07 24,73 2318
517 FF23 26.45 B2 474
12348 #4.29 25.56 2597 28 55
3338 2818 26.7 a7 27 53
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ETIS Ana[ytina' Repun Report Date; 24 Feb-1£1503 fp 2 af 2)
AYenbtel dowwy O D Test Code: 463.01 Dlength | 15-7038-1957

TRE Environmental Strategics, LLG
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CETIS Analyﬂcal Report Report Date: 74 Feb-16 15:04 ip 1of 2
- £ e
Paphenst I - &qﬂ Test Code; 4BR-01 Mength - 16-7038-1807
i Larval Survival and Growth Test [y TRE Environmental Strategles, LLC
i DML ey
Analysis ID:  11-8507-0528 Endpoint; ~Wese S Veeigaimg CETIS Version; CETISv1.8.7
Analyzed: 24 Feb-18 15:04 Analysis;  Parametric-Contra’ ve Trectmants Official Results: Yes
1
Balch LD- 08-7170-1002 Test Type: anu.fth-SuNiua-l-@-T],D & anmalyst:  Lab Tezh
Start Date: 20 May-:512:00 Frotocaol; Mot Applicabla Dijuent: Kod-Hard Syaihetic Water
Ending Date; 2% Jul-15 07:00 Species: “MUTAgRHTable Lithsedey P
= 2, o o v 1 . s
Duration: So8d 130 Saurce: Carolira Bialog.ca! Supply Age: "‘“'«‘%_ﬁﬁ
Sample 10: 14-5337-7493 Code: 59032105 Clienl: Canfidertial
Sample DatE"*—E—r—eﬁ"’rﬁ—W‘i—T Material: -horippimasie gy Project;  Special Sludies
Receive Date—id-Bet 5404707 Source:  Rosearch
Sample Age: —HE Station:
Data Transform Zeta Alt Hyp Trials Seed FMSD HOEL LOEL TOEL TU
Uatianafarnes bA =T MA MHa. 19.8% 3338 >53338 A

Dunnett Multiple Comparisen Test

Control ¥vs  C-moil Test Stat  Critical M50 OF P-value P-Type Daclsionfa 5%)

.04 150 -1.244 2.35 2705 B 09866 COF Man-Significant Effuat
0.04 BT Q6376 2.36 2705 6 L5160 CCF Man-Significant Effect
.04 12486 04225 2.36 2703 6 DE3AT2 CDF Mon-Sigrificant EMect
D04 2238 1204 .38 ET03 6 DESIT COF Man-Sigrificant Efect
ANDWVA Table

Source Sum Squares Medn Square OF F Stat F-Walue Decisien{e:5%)
Bebazan *&.88471 4.04E1TT 4 4. TEE 01885 Mon-Significant Effect
Errar 3LTnZ 2631247 i5

Tatal hE ThART 14

Distributional Tests

Attribute Test Test Stat  Critical P¥alue Decision{a: 1%}

“arnanoces Bartlett Equality af Vaianoe 0.443 1323 0.050%2 Equal Variances
Distriputicn Shagire-Wilk W Nermality NR=l1730 0 566 0 5388 Marmal Thatnbution

vMean-Dla:_'Sn‘eight-mg Summary ook S L O
C-mgiL Control Type  Coount Mean 25% LCL 85% UCL  Median  Min Max Std Err CWW% YaEffect
0.5 Diluticr Water 4 2585 2523 26.42 25.52 2037 2672 15649 1.52% 0 Q%
‘an 4 24.43 20.74 2812 2022 21.07 B8 1.16 G.49% 2.592%
o7 4 26.65 24.3% 28.58 28B4 2674 282 07328 5,54 -3.08%
1345 4 0 G 22.758 29083 2577 24.29 28.05 1.1z28 B 565 -1.E8%
3338 4 T2 283 23.28 2716 T 255 03428 2.29% -2, 665

—Mcan-Brpiisighteng Detai vl SO~ MM

Cngil Cantral Type Rep 1 Rep 2 Rep 3 Rep 4
004 Crilylign Water 252 2537 2515 n7
180 2571 21.07 24.73 26,08
37 2723 2645 282 24,74
13458 24 25 25.58 25497 2950
3238 28.15 87 2T 2732

000-47D-1B7-1 CETIS™ v% £.7.16 analyst PhgT | oa D00 WG
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Report Date; fd Feb-16 1504 ip 2 of 2
Test Code: 4-:3 1 0length | 16-7035-1957

TRE Emﬂmn mental Strategies, LLC

=2y
Eﬂhﬂaﬂqﬂﬁmmd.l_awal Survival and Growth Test ;3\] L~ o

Analysis 100 1148070525 Endpoint: e ; CETIS Version:  CETISW1.ET
Analyzed: 24 Feb-16 1501 Analysic:  Parametric- Cantml v Tremiments fwcial Results:  Yes
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CETIS Analytical Raport 1
Lifrpinckds onens  TRo- Uhﬁ

Hiopt Ped e - Vlney

Reoport Data:
Test Code:

34 Feb-16 1505 (p 1 of 2
458-010RIRA | 18-26B3-0301

F!l'l'l?ﬁt_ﬂmow—?-d-]_arval Survival and Growth Test

TRE Environmental Strateqies, LLG

Analysis 1D O7-SRMH.E311 Endpoint: _L-ﬁaan_[ﬂxfwmmm.gu?‘ﬁ'}h “PATYY  CETIS Version: CETISWI.ET
Analyzed: 24 Feb-16 13:05 Analysis:  Parametric-Cantrsl vs Treatments Cfficial Results:  Yes
Batech 10! 0B-T170-1002 Test Type: Gmmn-ﬁuruival-ﬁﬁ s E:' Analyst:  Lab Tech
Start Datc: 20 May-15 17:00 Protocol; Mot Applicable . Diluent; Mad-Hard Synthetic Water
Ending Date: 25 Jul-15 07580 Sputies: itoctinies VST grine:
Duratign: £ 19h Source; Carsling Biglogizal Supply Agae: 5]
Sample 1D: 3457073045 Caode: 1BE4872C Client: Canfidential
Sample Dato: F_,-* 43 Matarial: S Project: Seecial Studies
Receive Dat g : Spurce:  Reszarcn
Zample Age: -Lpﬁ‘w Statign:
Crata Transform Zeta Alt Hyp  Trials Seed FMSO NOEL LOEL TOEL TU
Urtransfosmed M cxT A MA 12 3% 133E >3338 MA
Dunnett Multiple Comparison Test
Control vs  C-mgll Test Stat  Critical M50 OF P-Value P-Type Decision{o:5%)
.04 120 202 236 724 B 00325 COF Signrifican: Effect
.04 BT 02513 L6 0724 65 DEBS1 CCF Man-Sigrificant EFect
C.04 1345 -0.10%8 236 0724 & DE324 CoF Man-Sigrificant Effect
.04 3324 - 16 2.26 0724 B L.E47H s Maon-Significont Effect
ANOVA Table e NOEL Chosan
Source Sum Syquares Mean Square oF F Stat PValue Decisionfo:5%)
Betwacr 2.725485 0.55BET12 4 .86 D.0548 Man-Zigrificant Effect
Errar 280774 0.18a3785 15
Tetal N.BEY26 12
Distributignal Tests
Atlribute Test Test Stat  Critical P-value  Decision{o:1%)
Wariances Bartlett Equality of Varianoo 7.az2 13.3 01795 Equal Watiances
Distriputian Shapra-Wnhle Wi Nomrality 0.9754 0. BE5 08625 Mormai Distrbution
1§ } Summary @T:_?th DR
Z-mofL Control Type Count Mean 95% LCL  895% UCL  Median Min Max Etd Err LW 4 Effect
204 Dilutign Water 4 5874 5,554 6 "Gl 5,91 LG5 §.025 Q0818 31% 004
190 4 5.0T7G 1887 B.259 5131 473 5.75 0.2306 15.00% 12.5%
A 4 5,545 5873 B.317 5042 8652 TR R 0117 3.54%, 21 %
1344 4 LRTE] 5181 6.631 5835 D45 6.5 n227s TN -0 50%
3335 4 5423 5,805 6.4 5553 565 G.275 1312 4.43% 054 %,
wg Detail & LGraEFn rnd]
Camnall Control Type  Rep 1 Rep 2 Rep 3 Rep 4
.04 Dilytign Water 5.2 G.02 .02 5.ES
190 5713 405 4.3 R 7L
17 £.853 58957 s iy 5562
1346 BETH G E45 &.5
it ETE 5933 L8233 585
: b
£O0-470 .2 57-4 CETIS™ w1 87.16 Analyst £330 . Qe DD A
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CETIS Analyﬁcal R,Ep,urt Report Date: 24 Feb-16 15:65 (p 2 of 2)
] e bhestes, TimensS T =T Test Cods: 466-010RRY | 15-FRE3-0301
L b 7 [
_.Eame,%mi.n.nmy_z;ﬁ Larval Survival and Growth Test i 4 TRE Environmestal Strategies, LLC
. & Lensin—mm
Analysis 1D 07-5828-8311 Encdpoint: : Haks CETIS Version; CETISV1.BT
Analyzed; 24 Feb-18 15:03 Analysis: Paramedic-Control vs Treatments Official Regults:  Yes
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CETIS Analytical Report Report Date: 4 Feb-16 1505 ip 1 of 2)

Lot Dok e Pigigny To-Deiy Test Code: 455-010RIRU | 18-2583-0301
= . --“ o . .

meal Survival and Growth Test B ""Eh i TRE Envirenmental Strategies, LLC

Analysis ID:  18-2365-8366 Endpoint: “WEAN IR CETIS Version:  CETISVI &7

Analyzed; 24 Feb-16 1:04 Analysis: Parametric-Contred vs Treatments Ofigial Resulta: Yes

Batch ID: 0G-7170-1002 Test Type: Growen-Surdivabge 1O & Analyst:  Lab Tech

Start Date: 20 May-15 12:00 Protocol; Mot Applicable ] ; _ Diluent: Mod-Hard Synthetic Water

Ending Date: &8 Jcl-15 3700 Specias: i {_,?{mﬂ-h ‘|-)\'i‘:‘1 £ Brine:

Curation: E9d 1%h Suyff.: . C-Hl'fﬂl-fff‘.l Euta_lag:r,al Supply Ane: "':?43- B

Sampie [0 04-8797-2045 Code: tBE4BTAC Cllenl: Canfidertiol

Sample Date: Matarial: WBN 1 Project: Spediai Stugies

Receive Date: E-Hrta Source; Fezearsh

Sample Age: S0 Station;

Data Transform Zeta Alt Hyp Trials Sead PMSD NOEL LOEL TOEL TU

Untransfermed [ C=<T L) MA 12.3% 338 *3338 MA

———

Dunnett Bultiple Comparigon Test

Control vs  C-mgill Test Stat  Critical MSD DF P-Valuc P-Type Decision o b%)

0,04 130 -2.59 2.5 0724 G 0O997 CDF Man -Significart EFact

0.04 17 02312 el 0724 B 077 COF Man-SJigrificant EFect

.04 1248 0.1058 235 0724 & D.TG4C ChF Man-Significant ESact

0.04 K 01s 2.15 0724 6 (7443 CDF Man-Significant EFect

ANGYA Table

Source Sum Squares Wean Square OF F Slat P-value  Decisionfa:B%)

Eetayeen 22354585 N.EREETIZ ] 2.96 0058 Man-Significant Efect

Error ZB3TTA 0.18578% 15

Totah 5068726 15

Diztributichal Teshs

Attribute Test Test Stat  Critical P-Value Decisian(a 1%}

Wariances Bartiett Equadizy al Vanance T 22 "EA 05158 Equzl Vanarces

Digiebuton Fnapito-ik W Hormaling 09754 0 RES 08825 Marmal Dnstobution

. .

Jnaa;ﬁéy-waight-mgmmmm 7 Lcrﬁ“ﬂ- — A

C-mgiL Control Type  Count Mean 05% LGL  95% UCL Median Men Max Std Err Cwo “wEffect

.04 Dilution Wazar 4 5ETa LR a.164 0.5 5.b5 B 025 Dom118 3% 0%

120 4 5078 3.887 6 284 5131 5.3 575 0.3808 15.0% PR

817 4 5945 0.573 3.7 5.042 5.BE2 £.233 0T 2.94% 21

1348 & 5,905 LN B3 £.23g 5.d5 6.5 02278 TTE% -0.55%

33318 4 5023 5.603 £.34 E AL £ BS G275 0.t312 4.43% -0.84%,
TR Weight-m Detai Lzvgpn, —onin

C-mgflL Contral Type Repr 1 Rep 2 Rep 3 Rep 4

004 DHlulion Water  B.E 5.02 £.025 5.65

180 5.7 4.85 4.3 ETA

8T B.233 5.BEY £a77 5.662

134¢ 5,675 5 540 B.5

338 £ 275 5.833 S EEE 563

Q2. 0 34008

QA00-470-157-1 CETIS™ v1.8.7.18 Analyst ] C1A: ﬂz’f 7y
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CETIS Analytical Report

}ZH ﬁh‘t’ ?)EK‘:lO - Oh’ﬁ\ Report Date:

74 Feb-16 15:05 (p 2 of 2%

Ao ertes Pl KD - _ Test Code: 465-010RIRU | 18-2883-5301
“Fm?Fﬂmwm-F-d-Lawal Jurvival and Growth Test e TRE Envlronmental Strategies, LLG
Ls._"fj_}“"‘rh ey
Analysis ID:  18-2365-23366 Endpoint: ; CETIS Versipn: CETISv: 87
Analyzed; 24 Feb-16 15:03 Analysis: FParametric-Control wvs Treatrments Offictal Results: Yes
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CET!S Analytical Report

Ldeniyeat s - !,_2 I B

FEEH‘E?tl;rﬂHnrruw—}.a Larval Survival and Growth Test
L

[ £+ ARG~

- DCH

Report Date: 24 Feb-1615.06 (p 1af 2;
Test Code; 468-1 DLFHLI | 17-5515-2457

TRE Envirenmental Strategics, LLC

L.@fjh — NI

Analysis ID:  1-3060-5854 Endpoint: CETIS Version: TETISwET
Analyzed: 24 Feb-16 1306 Analysis:  Paramstric-Cantrel vs Treaiments Official Resulls:  Yos
Batch 0. DE-F170-1002

Start Date; 20 May-15 12:00
Ending Dakte: 2% Jul-15 Q705

Test Type: Gmmhﬁuwivah@-"]‘{} *'D{'h;j
Protocol: Mot Applicable

Species; Tctimphosble Lo byocte s ul} F'l g U

Analyst:  Lab Tech
Cilucnt: Mad-Hard Syrithetic Wigter
Brine:

Duraticn: A8 749h Source: Caralina Biological Supgly Agge: cﬁﬁi

Sample LD: 2101520232 Code: Th42F344 Cliant: Confidemar

Sample Date:—# -tk 1207T 3 Material: -Hﬁrt-é'.ﬂ-ﬂ»k:a.ble_ KT Project: Speoel Studies

Receive Date: 27-Sct52426¥)  Source:  ResSrch

Sample dgae: e ] Station:

Data Transform Zata Alt Hyp  Tdals Sead EMSD NOEL LOEL TOEL TU
Lintransformed MA, C=T M, MA 8.04%, KA >335 HEA,

Dunnatt Multiple Comparison Test H%\[“E‘“ WOT L ChreiBe
Contral vy C-mgil Test Stat  Critical MsD DF PValue P-Type Decisinm{t:5%)

S04 190 4.025 .36 0531 & 00019 CLoF Significant EMact

204 BT 1585 2.36 0&31 6 080G CCF Man-Sigrificant Efact

D04 1346 1.ET1 .25 0331 & Di&ST CoF Mon-Zignifican: E¥ect

0.04 2133a 07633 £.368 DA31 6 04909 CCF Mean-Significant Efect

ANOYA Table

Seurce Fum Squarcs Mean Sguare OF F Stat F-¥alue  Decisign{o:5%)

Reteeen 1.86129 0.5353225 4 458 0.012a Sigrificant Efact

Errer 1,.524028 A 1Mads 15

Total 3.3856395 1%

Distributional Tests

Altributc Test Tast Stat  Critical PAalue  Deocigionia:1%)

\ariancas Bartlett Equalty of Yarianze 2735 13.3 21504 Egual Warianzes

Distributian Shapro AWk W Narmality L0677 0866 07052 Mermal Distnzubion

Summary | L -}h -
Cmagll Control Type  Count Mean 5% LCL  95% UCL Median  Bin Max StdErr CWY% “Effect
.04 Dilution Water 4 D.ETS 5519 82533 B.a5t 4667 6.1335 0.112 381% 0.0%
150 4 4 935 4108 583 4.8 4.425 ) 027305 10.9% 15.4%
E17 4 HEH19 BT .8 5525 5325 57 0.08848 3 21% G5.085%
1344 4 5.522 4875 B D63 545 5238 5.B5 01715 6237 G 03
333E 4 275 S.507 5.9045 BT 54T 7 BS 05245 Z19% 2.58%
Detail LS [SUERE Tt

G-rmafL Congrel Type  Rep 1 Rep 2 Rep 2 Fep 4

004 Crilution WWater 5 BET 528 3135 A

190 BED 4 B5T7 4425 5133

517 &7 17 5 G353 5325

1248 5. 234 B B.25 .95

538 585 5533 & TG7 5575
B00-470-187-7 _ CEYIS™ 1 57.15 Analyst £l Qa8 3534 6
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CETIS Analytical Report
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74 Feb-16 1506 {p 2 of 2
458-D10LIRLY | 17-5519-2467

Eepart Date:
Test Code:

Fathegd Mign Larval Survival and Growth Test

Leagsgn~-mm

TRE Environmental Strategies, ELC

Analysizs [D: 1-3099-4885 Endpoint:

Analysis;  Paramcins-Control vs Treatrmgnis

CETIS Varsion:  CETISw1.27

Analyzed: 24 Feh-"6 1508 Official Resuits; Yaz
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CETIS Analytical Report Report Date: 24 Fab-16 2507 (p 1 of 2)
L e o, e BTN Tl _E)Q'Lj Test Code: 458-I;IjULfRU LiT-BE158-2487
FanTEad e Larval Survival and Growth Test N i ; TRE Environmental Strateglos, LLC
I - My !
i ] 5 r‘.ﬂ"ﬁ"“h T

Analysis Do 14-3423-5333 Endpoint: IVIEH'P‘D%:‘:QH:HQ CETIS Version:  CETISw1 27

Analyzed: 24 Fob-16 1507 Anafysis:  Parameft-Conzrol va Traatmans Official Rezulte; Yes

Batch ID: 06-73 70-1002 Test Type: G-rox-'th-Sum'.'aI-%i-'-TE E" Analyst:  Lzb Tach

Start Date: 20 May-15 1 2:00 Protocol: Mot Applicable _ ] Dilvent:  Mod-Hard Synthetic \Watsr

Ending Date; 29 Jul-15 57:00 Species: u LAt S P b Brine:

Ciuration: Ead 14k Source: Caroina Bialogical Supply Age; “%

Samphe (Dt 29-0154-09352 Code: TO42F944 Cligni; Carfdential

Sampte Date—2TEett+r2e L) Material: Wit Project:  Special Studies

Receive Date27-enrtet20 <O Source:  Research

Sample Age. T i Station;

Data Transform Zota Alt Hyp  Trials Seed PMSD MOEL LOEL TOEL TU

LUntransfarmed hA C=<T M MA 4.04%, 33348 *3333 MA

Dunnett Muttiple Comparison Test

Lontroi ¥3 L-mglk Test Stat  Critical MSD OF P-Valug P-Type Decisionn; 3%}

.04 165 -4 025 236 D537 & 1.0000 COF Won-Sigrificant Effect

.04 BT -1.585 2,36 0537 0 D.9847 GO Man-Significart Efect

w04 1346 -1 471 .36 0537 6 09945 CCF Man-Sigrificant Efect

C.04 3338 -0 7533 236 0635 6 08640 CLF Waon-Sigrificant Effect

ANOVA Tablc

Source Sum Squares Mean Sgquare OF F Stat P-value Decision{a:3%)

Botwenn 1.86129 0.4853225 4 4.68 0.0129 Fignificani Etfeci

Error 1.524028 OGRS 14

Taota: 1385318 18

Distributianal Tests

Attribute Test Test Stat Ceitical F-value Decisign(a; 15}

Var ances Bastlett Exualivy of Vanarcs 7358 133 0.1534 Equal WYanarces

Districilizn Shagircnilk W Normality 09677 0 855 07052 Mormal Thstribution

Surnmary ", LE.ﬂSi-h ST

C-mgit Contral Type Count Mean 98% LCL  95% UCL  Median Min Max Std Err CY% YW Effoct

0.G4 Cilution Water  d 5876 h.418 6223 5 H51 56587 E.135 0112 3.81% 00, 0%

190 4 4,867 4 10B LRl 449 4475 S.B3 0.2705 10.9%: 15.4%

217 4 EB14d 5237 48 50k 5335 57 01.03548  3231% £.05%

1345 4 5.522 44975 6.0850 045 5,235 5.85 21719 F.E83% 6. 03%

I338 4 5706 5807 0.975 aT 5,575 5.580 106249 2.159% 2.88%,
~Mean Bpeightmg Detail - Lenfin —mn?

C-mgll Contral Type  Rep 1 Rop 2 Rep 3 Fep 4

.04 Dilgiign Waier 5667 5.949 6.135 5713

140 HR-) 4667 4425 2133

Eh i 5Y 5417 533 5325

1346 5238 S85 5.25 .55

3335 2.85 G633 5.787 ERTH

LO0Q-47]-187-1
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CETIE™ v1.8.7.15

Analysi:@!!ﬁ L oA ;/'f"}'/ib



L6 Rodio ~Bint

CET|S Aﬂahﬂlcal Rep-::-rt Repart Data: 24 Fub-15 1507 ip 2 of 2)
Fell 3! - i’):m, Test Gode: 453-010LAR | 1765182457
Fntrmuﬁ:@lhﬂmw—?ﬁ-d.Lanral Survival and Grcwth Test -Ln' T, S, TRE Envircnmental Strategies, LLC
)
Analysiz 10v 14-3423-A333 Endpaint: ME’UWMQ CETIS Version:  CETYSV A7
Analyzed; 24 Fed-16 1507 Analysis: Parameltic-Contrel vs Treatments Official Results:  Yes
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CETIS Analytical Repnﬂ_ %-%h} ¥Emuf'- Reoport Date: 24 Feb-"5 1508 ip 1 of 2)

otorbhstes ﬂ D. a8 T T)Hu_ w Test Code: 4BE-01DRF | 05-2725-2237
ﬁfﬂ'ﬁq‘mmmmLamal Survival and Eruwth Test LE”}‘-“"I 'y~ Ty TEE Environmenlal Stmategies, LLC
Analy=is ID: 1528025202 Endipaints 3 CETIZ Version: CETIZw.E7
_Analyzed: 24 Feb-16 7507 Analygis:  Faramatric-Contral vs Treatrerts Cfigial Results: Yos

Batch ID: 0871701002 Test Type: GrnMﬂ-Sur..ri'ual—ﬁq‘p[Tr:} (:',' Analyst:  Lat Tech

Start Date: 20 May-15 12.03 FProtocol: Mot Applicatle Diluent: Mod-Hard Svnthetic Water

Ending Date: 22 Jel15 0700 Specigs: —wa-n:&bk‘ L{—mbt*‘iii PP'EMBnn&

Duration: ESd 19k Source! Carolta Biological Supply Age: T%-

Sampke 108 0B 0330-4209 Code: Z3FEBES1 Clienl: Zaonfidertial

Sample Dates Material: _NEWE IV Project: Spesial Sludias

Recaive Dat&l—E—?—B:W = 3 Source! Research

Sampta Age:‘:g:ﬁ._ Station;

Rata Transfarm Zeta Alt Hyp  Trials Heed FMSD NOEL LOEL TOEL T
Urtransfarmed A, o7 MA, M 15.8% 3334 =3338 MA

et —— S

Dunnett Moltiple Comparison Test

Contral ws  C-mgfl Test Stat Critical MSD DF P-Value P-Type Decision|[d: 5%

0.0 190 1.585 2.3% 1.¥81 & 01772 COF Moo-Significant Effect

0.04 a1y J1.02783  2.3% 1.7841 & 0.8088 COF Men-Signifcant Effect

.04 1305 0.B22T 2.35 1.781 5 Q5REY CDF Mon-Zignificant Effect

G.04 3333 005346 236 1.781 & Q.7Fa:x2 COF Man-Significant Effect

ANOVA Table

Source Sum Squares Mean Sguare RF F Stat P-Yalue Decision{o:S%l

Getwien A, 28605 1.589025 4 08618 [HEEL Man-Significant Effoct

Eirpr 1714458 1.1429358 15

Total €1.54018 19

Diztributional Tests

Attribute Test Test Stat  Critical PWalue Docisian(a: 1%}
\ariances Bartictt Equality of Varznce 1228 "33 0070154 Equal Yarances
Distrbutior. Shapiro-wilk W Marmality 08553 (0.485 0.5940% Nosmal Distribdtion

Summary f.cl.‘}fj‘-}h"‘m

Z-mgiL Control Type  Count Mean 9%% LCL  95% UCL Median Min Max Std Err CWo “wEffect
0.04 Diluzion Water 4 11 21 148 1152 11.24 1095 11.41 DOYE3T  1.72% 0.0%
1&0 4 10,01 .18 11.85 15.34 2.4 10.54 2.5798 11.6% ‘0.E%
217 4 11.22 9.245 12.22 11.45 9.563 12.45 245 11.1% 01 5%
1246 4 10.7E 1459 13.36 1C0.06 572 13.2 EE 15.2% 4.06%
3233 4 11 1% 10.88 11.E5 i1. 1:3 10.9 1%.62 01301 2 BOtY 0 56%,

_ Detail & L™ *rh"mrﬂ
C-mgiL Contrel Type Rep 1 Rep 2 Rep 3 Rep 4

.04 Dilulign water  15.95 1122 11.26 11.4%

160 1894 9917 84 12.77

517 12.45 1185 1107 8563

1348 10.9 4712 1007 13.2

3338 11.3 1085 1153 109

QC0-470-17-1 CETIS™ y1.8 7 18 Aralyst £y, oA D40 2304

e el T
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24 Feb-16 15:08 (p 2 af 2)
468-010RF | (3-2725. 7227

TRE Envirenmental Strategices, LLC

Analysis 1D:  1E-2502.6202 Endpoini:
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Riapt Femer

'GETlS Analﬁicai REPDF‘E Rapert Date: 24 Feb-16 1508 (p 1 of 2%
e 3 ..'?J_P_r 5 T :m(:é Test Code: 458-01GRF | 03-2725-2227
y : Larval Survival and Growth Test L{Z-ﬂ_“r_“\}'ﬁ — TRE Erviranmental Strategies, LLT
Analysis [D: 16-6807-2247 Endpoint: z it CETIS Version:  CETIZw1.87
Analyzad: 24 Feb-16 15.08 Analysis; Parar%'é'/tr;c-l:amml vs Treatments Official Results:  Yes
Batch |D: 05.7172-1002 Test Type: Grnmh-SuwivaI@ T (‘j Analyst: Lat Tach
Start Date: 25 May-1512:00 Protocal; Mot Apclicable _ B Diluent: hiod-Hars Synthelic Water
Enging Date: 25 Jul-15 070 Species: _NW Lirokni sy Paind gy
Duration: gB1 19n Source:  Carelina Bivlogical Supply Ago: ‘<‘7@
Sample ID: DE-5350-3209 Code; ZAFBBESY Client: Caxfideantial
Sample Cate: Matcrial: et DT Frojact: Special Swdies
Recaive Date—rs Source; Resdzren
Sample Age; A Statian;
Data Transform Zota Alt Hyp  Trials Seed PMSD HOEL LOEL TOEL TW
Lintranstamed ML LT M8 (28 16,04 21338 =3E38 MA
Cunnelt Multiple Comparison Test
Control ws  C-mofl Test Stat  Critical MsD DF P-¥Vafue P-Type Drecision(a; 5%}
0.04 1540 -1.505 2.3% 1731 £ 05245 COF Mon-Signitcant Effect
0.74 517 0.027R3 236 1781 & Q700 ZOF Mon-Significant Effect
0.04 1345 -1.5027 2.35 1.781 & Q.5368 COF Mon-Signif:cant Effect
0.04 333 -1.05348 235 1.781 & 08165 LDF Mon-Signitcant Effect
ANCOVA Table
Spurce Sum 3quares Mean Sguare DF F Seat P-Valua Decisionio:d%)
Benwvasan 4. 388106 T PB0ZEG 4 09546 4568 “on-Significant Effect
E-ror 17.14409 1.142938 15
Tota 21.54018 12
Dictributinnal Tests
Attrbute Test Test Stat  Crtical  P-Value Decgision(o:1%)
Variances Barniett Equalizy of Varanee 1223 "33 00154 Equal VYarances
Disinbuton Fnapiro-NVilk W Marmality 0495583 0.53S 05202 Mormal Distribatian
—MeanrBn-Wsightmg Summary { LooSen = mm
C-mgiL Contrgl Type  Count Mean 95% LCL 3%% UCL Median  Min Max StdErr CW% WEffect
C.0d4 Olation Wawer s 11.21 148 .52 11.24 10.95 2141 009837 1.72% O.0%,
150 & 1024 BB 11.85 10.24 2.4 *0.54 05738 11 6% 0.8
k1T 4 1123 9,%45 13.z22 11.46 T 56 1245 0.B2a8 11.1% 01954
1346 4 10.78 5148 13,36 10,06 712 5.2 0815 15.2% 4.0E%
3335 & 1517 1069 11.85 1113 1049 21.53 0 oa 2 59% 0.35%;
i Detail’ L64051 — v
o8 etai ﬂ*%
C-mgflL Contral Type Rerpr 1 Pap 2 Rep 3 Rep 4
004 CHlulion VWaler 10.95 11.72 11.26 11 41
180 10.94 2517 2.4 1077
0T 12 45 11.85 11 07 9563
1345 101 a7z 10,01 13.2
AR 113 15,94 1153 109
-
I00-470-197-1 - — CETIS™ w1 8.7.10 Analyst AN i
D00-470 G e H2A WG T v nalyst vy oa PP
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Left Femor

RBeport Date:
Test Code.

24 Feb-16 15:09 (p 1 of 2)
ABE-DMOLE | 17-7R59-8832

ﬁmEHQ:MTI'I‘nUwH Larval Survival

and Growth Test

TRE Environrmental Strategies, LLC

al q:’:‘fr ¥y 7 oYY

Analysis 1D 03-1749-7724 Endpeint: Nm—&;y—‘o'v'e-.gl-&—mg CETIS Wersicn:  CETISvIET
Analyzed: 24 Feb-T6 15:08 Analysis:  Farametno-Control va Treatments Official Results;  Yoan
Eatch iD: 06-7170-1002 Test Type: Grt:l'.u'lh-SLsruwa‘.'ﬁE)‘ R by ,[‘"/u Analyst:  Lab Tech
Start Date: 20 May-1512:00 Protocol:  Mab Applicaty’s Diluent; Moa-Hard Synthehs Watar
Ending Date: 79 Jul-15 4700 Species: abie Ly thote o PP Brine:
Duration: Gor 14k Sourca: Caralng Biclogical Sepply Age; Z‘Zﬁc)
Sample (O 11-3969-1 826 Code: 43EES132 Clignt; Corfdental
Sample Date; 45 Material: = Wyl Project:  Special Studes
Receive Date: < Saurca FResearch
Sample Age: % Station:
Data Transform Zata At Hyp Trals Seed PMESD NOEL LOEL TOEL T
Untrarsfarmed MA, C=T A Ma, 16 8% 3238 »2A85 Bid
Dunpett Multiple Comparison Test
Control vs C-mgil Test Stat  Critical M50 DF P-Walue P-Type Decigian{o:5%)
o.04 180 1.338 236 1.776 B 0.25464 COF NQn-Sigl‘liflcam EHec!
.04 L i -01957 2.368 1.77 6 DBLVS CDF Mer-Swgnificant Efoct
o.04 1246 0.3237 2.36 1775 B D.BE02 CoOF Mar-Sagrifican: EXect
.04 23328 -0.3809 238 1.776 & 039498 CDF Men-Significant Efeg;
ANGYA Tablo
Source Jum Squares Mean Souare OF F Stat F-Walue  Decision{o:5%)
Between 415338 1.047332 4 09217 0.47¢1 Man-Sxgnificant Eifect
Eiror 17 04524 1.136345 15
Tatal 2123457 18
Dictributienal Tests
Attribiate Texst Test Stat Critical P-value Decisigna;1%)
Variances Bartiett Equality of Yanznce i0E2 13.3 00312 Equal Variances
LLsinbution ShapinoWilk W Mormality 09134 18506 QoTim Harmal Chstributicn
%WSummaw i :'_:Lﬂ'-"&'h T
C-mgfiL Control Type  Count Maar 85% LCL  95% UCL Median Min Max Std Erc CWS%h SuEffect
.04 Dildtion Water 4 1127 128 11.74 11.28 1091 ] 01485 2647 .00
180 5 1025 7.YE9 1278 5,082 2 6TE 12,28 D732 0.3% 8.535%
=17 o 1442 £.989 12.84 11.58 0.2 12.32 04535 7 B8 -1.51%
13465 4 1,03 2.639 13.41 10.62 738 13.13 0.7480 13.5% 2.158%
3338 4 11,56 11.04 1203 1157 1118 113 01477 2.55% -2 0%
Detall - LS ™ mAon
C-mgil Coantrel Type Reg 1 Rep 2 Rep 3 Rep 4
b0 Crilutign Water  11.17 16.91 11.6 11.4
180 103 9583 26TE 12 35
aiT 11.38 12.32 11.77 10.2
13485 10.2 §.738 11.04 1313
3338 1152 11.62 11,18 1149
A00-470-157-1 CETIS™ 13716 AoalystEing . QA;M@/{' 2

@y aveve, Lhwhec E



CETIS Analytical Report

Lef3 Femo

_Lahrbokas Rguens T -Del

24 Feb- 16 1502 ip 2of 21
468-010LF | 17-TEA9-5EE2

Raport Date:
Test Code:

TRE Environmental Strategies, LLC

L 15 [ wtﬁ’T I 3
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Giaeed. Pl

CETIE™ v K716
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) 44 Femor

CETIS Ana[ytical Report Roport Date: 24 Feb-12 15:09 40 1 of 2)
: S Phens  TT0 -0k _ Test Code: 4EB-D1D1F | 17-7859-3652
Ean (_-_1_5‘. g Larval Survival and Grnw_ﬂ-}. Test Lﬁ'ﬂFf}h vy TRE Envirorumentat Strategies, LLG
Analysis |0;  10.2588-2337 Endpoint; “TEET CETIS Varzion: CSTISV1.B7T
Analyzed; 24 Feb-15 15:0F Aralysis:  Parametric-Canlral vs Treatments Offrcial Results:  Yes
Bateh |8: J6-7170-1002 Test Type: Growth-Bunvvatfidy "10) ﬁL}:a*-:, Analyst;  Lab Toch
Starl Date: 20 Wiay-15 12;00 Protecol: Mot Apcleatle ] ' : Crluent: htod-Hara Syntnetic Waler
Ending Date: 29 Jul-1& 0708 Spocias: —Mobimoben Lottt s It g
ion: g : ma Biolagical S dae:
Eratl?n a3d 19k Source Caralina I:.:' agical Supaly qg __‘_E‘%__ .
Sample |D: 11-3985- 1826 Code: 43EES1E2 Client: Confitental
Sampla Date - 27, e Material: who Project: Specal Studies
Receive Date: = Source; Reseanch
Sample Age: MAcgo Statign:
Dratz Transform Zeta Alt Hyp  Trials Zeed PMED NOEL LOEL TOEL iLY
Lirtransformed MA C=T A M 15 8% 3338 >332 Ha
Dunnett Multiple Comparison Test
Control wg  Camigll Test Stat  Critical MSD OF P-value P-Type Decisign{a:5%
00s 150 -5 338 235 VIS B 09895 COF Men-Sendficant Effact
0a4 517 G857 ] TITE 6 073LB ZOF Mon-Siendficant Effars
n.oa 1245 0323 235 TiTE B 5874 CRF Mon-Signficant Effect
0oa 1333 7.2a09 235 TTTE 6 0GEED COFE Mon-Significam Effact
ANDVA Table
Source 3um Squares Mean Square CF F Stat P-valug Decisign{a;5%)
Batwern 4189328 1.047332 4 09217 0ari Man-Swgrificant Effec:
Errar 17.04524 1.136349 15
Total Z1.23457 13
Diztributional Tests
Attribute Tost Test Stat  Critical P¥alue  Docision(a:1%)
Wariances Bartlett Equa'ily of Varlance 1052 1G3 gnziz Equal Vanances
Disirbution Snapize-Vik VW Normality 09134 0.5es 0.0v 38 Morrmal Distributian
Mea ummary 1 Lcrr%'-th =Ty
C-rmglL Gantrol Type  Count Mean 95% LCL  95% UCL Meadian  Min Max 814 Err W% YEfect
0.04 Dilutwen Water 4 11.27 14.8 11,74 11.28 15,97 118 1489 2 B4% 0.0%
150 4 10,28 780 12.75 9.553 BLTE 17 38 0.7824 15.2% 8.95%
517 + 1142 2.220 12.84 11.58 1802 12.32 4485 7 EA% -1.31%
1346 4 1103 8.630 1341 1C.E2 B.73E 1513 07495 13.6% 2 16%
31 4 11.58 11.09 1203 1157 1118 e L1477 2 58% 2,555
—Hoan-Dy-Weihtmg Detail | LeCerh —rar
C-mgfL Control Type Rap 1 Rep 2 Rep 3 Rep 4
.04 Dilution Water 1117 HR ] 11.6 11.4
140 103 0682 £.a873 12.28
517 11,35 12.32 11.77 10.2
12346 0.2 9733 11.04 13,13
3338 11.62 .57 1118 11.9
00-4748-187-1 CETIZ™ w1.87.16 Analyst:m A

e, Uyl 1




L4+ Femus
CETIS Analytical Report Lekr Femu

Repott Date: 24 Feb-16 15:0% (p 2 of 2)

v, ed Panias T {0 Dy

-I'—uthead;ﬂhmld Larval Survival and Growth TJe-s'.t

Test Code: 488-0FQLF 1 7.7A50-3382
TRE Environmental Stratepics, LLC

e h —rpn

Analysis I 10-2588-23357 Endpeint; - .

CETIS Version; CETISVIAT
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Repert Date:
T_E-st Code:

W’Mﬁﬂmﬁuwaiﬁuwival and Growth Test éﬁ-"u’“j“th — ey

24 Feb-16 1509 p 1of 2
46B-01CRITF . 04-4B87-2260

TRE Eovirpnrental Stratcgies, LLC

Analysis 1D;  D2-3H43-3144 Endpeint: Nﬂnaaﬂ-k%gm-mg CETIS Verzsien: CETIGw1 8.7
Analyrod: 24 Fen-16G15.09 Analysis:  Paranigiris-Coniml ve Treatmens Official Resuits:  Yes
Eateh 10 OB-7170-1002 Test Type: Growth-Surava N0 Analyst;  Lab Tech
Start Dato: 20 May-1512:00 Protocol: Moy Appizabie . _ Diluent: Moo-Hard Syrthesc Watar
Ending Date: 29 Jul-15 7:00 Species: semprel oot e WS g
Buration; B9 1%k Source: Caroling Biclogical Supply Age: {?EI!E"
Sample 10: 20-G880-5581 Code: TEBSEBACD Client; Canfidartial
Sample Date: 2Lghl5-H5P Malerial-Ci Mot Apphasrn ST Prejact:  Speria! Studies
Fieteive DaLBa-JJ—?TT‘I‘?U Source: Research
Sample Age: M Station:
Data Transform Zetz Alt Hyp  Trials Seod PMSD HOEL LEL TOEL I
Jdatransformed Y =T ot Ma 15.0% 1338 »3333 MA
Dunnett Multiple Comparisan Tast
Control ve  Cemgfl Test Stat  Critical MSD OF PAalue P-Type Cecision(o: %)
004 194 16462 236 1877 B L1630 COF Hoa-Significant Effect
.04 55 e -b297s 238 1,877 6 LC.83%8 COF Hon-3ignificant Effect
004 1346 037N 2.26 1.877 B [BSUA CDF Man-Sigrificant EFfect
QD04 Jada 13352 235 1877 & L[.ETSZ2 COF Mon-Zigrificant EFect
AHOVA Table
Soures Sum Squares Mean Sgquare OF E Stat P-Walur  Decision{o:5%)
Betwaen SB35 1407833 109 0 3386 Mon-Signitican] Effect
Error 15.04738 1,203825 15
Tota, 14.67871 18
Distributignal Tests
Atftribute Test Test 3tat  Crtical  P-Value Decision(o;1%)
Warances Bastlett Egualty of Vanarce 7.354 Ta.3 0. 185 Erual Wanances
Dhigtribution Shapiro-Wilk W Mormaiity 049784 0 355 0 907e Mormal D.stribution
'M?W Summary ngﬁh Ty
C-mgib Control Type  Count Mean 95% LCL  95% UCL Mediar  Min Max StdEmr  CV% % Effect
0.4 Dilubior Vuater 4 12.5 1182 13.18 12.55 11.93 12 95 Q.2127 3.4% 0L0ss
9o 4 1118 B acr 15.54 118 Q175 12 35 0.7464 13.3% 10.5%
17 4 1% ¥4 0.0 14 57 12.57 1115 13 82 (5774 075 -1.5%
‘346 4 12.2 971 14 80 11.73 1084 13 45 0.7831 12.8% 23T
3338 4 12.25 1151 12.85 12159 11.5 1275 03,1962 121% 2.74%
Detail © Lewgih —Mm
C-mgiL Control Type Rep 1 Rep 2 Fop 3 Rep 4
004 Dilution Water 11,93 12.51 12.58 12,06
150 12.29 10,82 a.175 12.35
g7 13.87 T3.05 12,6 11.15
12404 10089 72 11.47 1d.45
3358 1244 1.8 12.75 1525
Dap AL
O00-47 S 1871 CETIS™ w1 8.7.16 Analyst Bl oa 080 3
(pardzahic T
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CETIS Analytical Repnrt Repart Cate: 24 Feb-16 1508 (p 2 of 2)
e i [n i Test Code: 4BE-D1ORITE | 04-4657-2265
—FWL;:NN Survival and GErowd i'l 25t f_ﬁ."hf—"{_}\h vy vl TRE Envirornmenlal Strategies, LLC
Analysis ID:  05-3643-3144 Endpnint: CETIS Version, CETIZW BT
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CETIS Analytical Repﬂrt Report Date: Z4 Feb-16 1570 ip 1 of 2;
; - % . H _mg,‘ Test Code: 468-019FITF © D448RT-2250
"FETHE{WM Larval Survival and Growﬂ# Test Lﬂ":f-'%‘}l'h g TRE Environmental Slrategies, LLC
s )

Analysis ID: 14-0081-30%5 Endpoint: 5 T CETIS Wersion; CETISw 4.7
CAnalyzed: 24 Feb-16 15020 Analysis: PHFEJTY(E:TI{:-CDHE’DI vz Treatments Official Results:  Yes

Batch 10: 05-7-70-1002 Test Type: Growth-Survwal 78] '-1, G & Analyst:  Leb Tech

Start Cate: 20 May-13 12:00 Protocol; Mot Applicaple Ot bueink: Wod-Herd Syntnetic Water

Ending Date: 29 Jui-15 07-00 Species: W&#Eﬂi‘tﬁ Pt Brine:

Duration: G9d 14k Source:  Cardling Biplagical Supps Age:

' bt PRy b T‘%“i
Sample [D: 20-8980-5551 Code; TESEBADD Chent: Confdential

Sampls Date: m} Material: Mﬁw h i Project: Spacial Studies
Receive Date: 2 Source: Rasaarct:

Sample Age: ) Station:

Data Transtorm Zeta Alt Hyp  Trals Sead PISD NOEL EQEL TOEL Td
Untrarsfarmed MA, [ NA MA, 15.0% 3338 >3338 MA
e

Dunnett Multiple Tomparison Test

Control vs  C-mgil, Test Stat  Critical MSD DF P-Valuc P-Type Decisionfar 3%

.04 120 -1.652 2.36 1.877 & D0.995G6 COF han-Significant Efact
0.0 Ll 02075 2.36 1.877 6 063905 CDF Man-Significant EFfect
00 1246 0057 236 1877 & D&avy Z0OF Man-Signifigan; Edact
0.04 3335 -03asz 2.36 1.877 & 0830 COE Mor-Siznificant Efect
ANOYVA Table

Source Sum Sguares Mean Sgqoare DF F Stat P-value Decisien[;5%)
Belween DEE132d 1.407833 4 R ks 0. 2RE6 Mon-Significant Effect
Erar 1904735 1.269825 15

Toal 24 BTRT 18

Distributional Tests

Abtribute Test Test Stat  Critical P-Wajue  Docisionio:1%)
‘Yariances Bartlett Equaliy of Yarianos T.AE4 123 [.1169 Equal Variancas
Listribrdion Shapira-Wilk W Narmality 0.8731 [ 866 C.e0ra Nermal Disvibution

i Summary®, Lﬂ,fgt:-)':‘l-}-.'mm

C-mglL Contrgl Type  Count Mcan 5% LEL  85% UCL Median Min Max Std Err S *Efecl
004 Dilution Water 4 2.5 11.82 1278 12.55 114932 12.96 02187 Id% 0.0
150 4 118 8,507 13 55 11.8 L.9TE 12.35 0.7454 13,3 % 10.5%
B17 4 T2.74 10.9 14.57 12.97 11.18 13.52 04a7T4 907 % -1.9%
1346 4 122 g7 14.54 11.73 10.88 14.45 DTEN 2.8 2.37%
3338 4

1223 11.61 12 8a 1% 74 11.8 12.75 Q132 321% 2.14%

Detail 5 Lm-‘e;;rh—mm

C-rnoil Control Type  FHep 1 Rep 2 Rep 2 Fep 4
0.04 Giwtizn Water 1193 12.57% 1259 1295
L) 1223 1287 G F8 12 3%
a7 ~3.82 13.35 128 118
346 10.85 1 | .27 1445
3338 1215 115 1275 n2.23

O0-470-% 57" CETIS™ w13 7.15 Analys Y mMEZ/—’?{é
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CETIS Analytical Report Report Daie: 24 Feb-15 1510 /p 2 0f 2]
obhebholbss roiens 1o-Dolb Tesk Code: ABB-IORITF | 04-4657-2260
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Toxicological Study No. S. 0040555-5
Protocol No. RP40K.468.001
Pathology Report for
One-Generation Study of the Effects of 3-nitro-1,2,4-triazol-5-one (NTO) to the
Northern Leopard Frog (Lithobates pipiens) Under Static Renewal Test
Conditions
December 2015

1 Summary

1.1 Purpose

Larval (tadpole) anuran Lithobates pipiens (northern leopard frog, formerly recognized as Rana
pipiens) were exposed to 3-nitro-1,2,4-triazol-5-one (NTO) or to NTO-free dilution water control.
Organisms were exposed in water until the majority of control organisms emerged from the water
as air-breathing froglets (up to 90 days), which is equivalent to Gosner Stage 46 (Gosner, 1960).
All subjects were sacrificed on the day they reached Gosner Stage 46; that varied from ~45 days
post-hatch (PH) in the controls to 60+ days PH in the high NTO concentration. Froglets were
humanely euthanized using MS-222 and liver and kidney tissues dissected, fixed in formalin and
shipped overnight to the Division of Toxicologic Pathology, Army Public Health Center (Provisional)
(APHC (Prov)) for histologic processing and evaluation.

1.2 Authority

MIPR No. W74RDV53092356. This study was conducted with funding from the Strategic
Environmental Research and Development Program (SERDP) (Project number ER-2223). This
toxicology study addresses, in part, the environmental safety and occupational health requirements
outlined in Army Regulations (AR) 200-1, AR 40-5, and AR 70-1; Department of Defense Instruction
4715.4; and Army Environmental Requirements and Technology Assessments (AERTA) [1-6].

2 References

Goff G.L., F.L. Frye, and E.R. Jacobson, eds. 1984. Disease of Amphibians and Reptiles. New
York: Plenum Press. p. 627

Gosner, K.L. 1960. A simplified table for staging anuran embryos and larvae with notes on
identification. Herpetologica. 16(3):183-190.

Norris D.A. and J.A. Carr, eds. 2013. Vertebrate Endocrinology, 5" Edition. London, UK:
Elsevier. p. 302.

3 Methods

Due to their small size, samples were placed whole into labelled cassettes with protective sponges,
processed per standard operating procedures, embedded in paraffin, sectioned to 4 micrometers
(um) thickness onto microscope slides, stained with hematoxylin and eosin, and cover-slipped.

1
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4

Individual Animal Descriptions

00A1 Kidney (Control): Disrupting approximately 20% of the renal parenchyma (tubules and
hematopoietic tissue) are multiple aggregates of flattened macrophages encircling necrotic
cellular debris and granulocytes (granulomas). There is moderate amount of black pigment at
the periphery and multifocally scattered within the section. About 10% of the section is
autolyzed. There is ureter tissue with a few mitotic figures.

00A1 Kidney (Control): Granulomas, multifocal, mild. Liver (Control): Approximately 25% of
the tissue is autolyzed. There is extracellular and intracellular pigment, unassociated with
erythrocytes; therefore is not “formalin pigment” (acid hematin).

00B1 Kidney (Control): Abundant subcapsular hematopoiesis. Ovary with germ cells (primary
oocytes) is present. There is a small amount of peripheral autolysis. Pigment is moderate,
superficial, around the ovary and vessels. Ureteral tissue is present. Few small granulomas
are present.

00B1 Kidney (Control): Granulomas, multifocal, minimal.
Liver (Control): About 5% autolyzed. No observed lesions.

00B2 Kidney (Control): Pigment only at periphery, at capsule. Ureter is present.
Liver (Control): 10% autolysis. No lesions observed.

00C1 Kidney (Control): Granulomas, multifocal, minimal.
Liver (Control): No observed lesions.

00C2 Kidney (Control): Granulomas, multifocal, minimal.
Liver (Control): No lesions observed.

20A1 Kidney (High): Granulomas, multiple, mild. Ovary with primary oocytes.
Liver (High): No lesions observed.

20B1 Kidney (High): Granulomas, multiple, mild.
Liver (High): No lesions observed.

20B2 Kidney (High): Granulomas, multifocal, moderate.
Liver (High): Approximately 30% autolyzed. No lesions observed.

20C1 Kidney (High): Granulomas, multiple, mild.
Liver (High): No lesions observed.

20C2 Kidney (High): Granulomas, multiple, mild. Ovarian tissue with oocytes.
Liver (High): 10% autolyzed. No lesions observed.
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5 Results

Histopathologic changes are itemized in Table 1. Pathology was absent in liver sections.
Intranuclear vacuoles were present in liver sections in two control frogs, which are believed to be
artifact. The only recognized pathology was in renal tissue, was present in five of five examined
high-exposure frogs and four of five control frog tissues.

Table 1. Histopathologic Findings in NTO-Exposed Anurans

identity #'s-->| 00A1 | 00B1 | 00B2 | 00C1 | 00C2 | 20A1 | 20B1 | 20B2 | 20C1 | 20C2

Treatment-->| CTRL | CTRL | CTRL | CTRL | CTRL | HIGH | HIGH [ HIGH | HIGH | HIGH

Histopathologic Findings:

KIDNEY

Granulomas 2 1 0 1 1 2 2 3 2 2
LIVER

Intranuclear vacuoles (seen at 10X)* 0 1 0 0 2 0 0 0 0 0

* 20C1-A few nuclei are refractile, like precursors to the change seen in 00C2. Suspect artifact.
Scoring Criteria: 0 means present in less than 1% of affected cell type. '1' (minimal) up to 5%; '2' (mild) 6-
20%. '3' (moderate) 21-40% of cell type affected. '4' (marked) >40% of cell type affected.

6 Discussion

Granulomas were identified in all five high-exposure frogs and in four of five control frog kidneys.
They were characterized by flattened macrophages or giant cells at the periphery of necrotic
cellular debris, a few granulocytes with eosinophilic cytoplasmic granules. Granulomas or
granulomatous inflammation is generally associated with acid-fast bacteria (such as mycobacteria)
or fungal pathogens. Ziehl-Neelsen (an acid-fast stain) is used to detect mycobacteria; Gomori
methenamine silver or periodic acid Schiff stains (PAS) are used to detect fungal pathogens, if
present. PAS, however, only works on living fungal organisms. Granulomas can also represent a
response to foreign material, such as aluminum-based adjuvants or inoculated keratin.

One high-exposure frog (20C1) exhibited an amorphous eosinophilic (amyloid-like) material in the
renal hematopoietic area adjacent to granulomas. Spawning salmon brains, presumably stressed,
have been reported to have beta-amyloid deposits (Norris and Carr, 2013) detectable
immunologically. Severe splenic amyloidosis has also been reported in an adult male captive
spiny-tailed iguana, Ctenosaura acanthura (Goff et al., 1984). It is reasonable to hypothesize that
frogs stressed by whatever elicited the robust granulomatous inflammatory response observed in
these animals may also elicit deposition of amyloid-like substance at that site.

The severity (extent and number) of granulomas in high-dose frogs may have been slightly greater
than that seen in control frogs, although the small sample size prohibits definitive statements.
Biologically, the high-dose animals may have exhibited renal impairment due to disruption of tubule
or hematopoietic function, which may have been less likely in control frogs. This suggests greater
susceptibility by high-exposure animals than control frogs to the cause of the granulomatous
response. Clinical data was not available for correlation with this study. A larger study including
more animals may be useful to evaluate effect of NTO exposure on the innate or adaptive immune

3
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response of L pipiens. Efforts to eliminate the source of the granulomatous response may help
eliminate confounding pathology in this toxicity study.

No evidence of toxicity or developmental delay was observed in the examined tissues, suggesting
NTO may not affect anuran renal or hepatic development. NTO, however, is known to adversely
affect rat spermatogenesis, and some substances that do not affect mammals are more injurious to
animals of other phyla; therefore, it may be informative to submit anuran reproductive or central
nervous tissues for histologic examination.

7  Photomicrographs

Figure 1. 20C1 High-dose Frog, Kidney

The subcapsular hematopoietic tissue is disrupted by numerous aggregates of macrophages encircling
necrotic areas (granulomas). Pale eosinophilic amorphous material is also present (arrowheads) 10X
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Figure 2. 00A1 Control, Kidney

Disrupting hematopoietic tissue in the kidney are multiple granulomas consisting of macrophages, some
flattened, admixed with granulocytes with eosinophilic cytoplasmic granules (arrows) encircling necrotic
cellular debris with pyknotic nuclei. 40X



Toxicological Study No. S.0040555-5, December 2015

Figure 3. 20C1 High NTO-exposure Frog, Liver

Hepatocellular cords, sinuses central veins and bile ducts appear within normal limits. Pigment is
commonly present in normal and NTO-exposed frogs. 10X
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Figure 4. 00A1 Control Frog, Liver

Hepatocellular cords, sinuses central veins and bile ducts appear within normal limits. Pigment is
commonly present in normal and NTO-exposed frogs. 10X
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8 Point of Contact

The APHC (Prov) point of contact for this assessment is LTC Erica E. Carroll. She may be contacted at
DSN 584-3980, commercial 410-436-3980, or via email at erica.e.carroll.mil@mail.mil.

ERICA E. CARROLL, DVM, PhD, Diplomate ACVP

LTC, VC

Study Pathologist

Toxicology Directorate

Army Public Health Center (Provisional)

Approved:

;:/ (; g Itl"\

MARK S. JOHNSON
Director, Toxicology
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Appendix A

Quality Assurance Statement

The following critical phases were audited by the APHC (Prov) Quality Systems and Regulatory
Compliance Office (QSARC), Laboratory and Toxicology Accreditation and Compliance Office

(LTACO):
Date Inspected Date Reported to
Critical Phase Inspected/Audited Management/
P /Audited g
SD

Pathology Contributing Scientist Inspection - Quality
Assurance Audit of Excel Entered Data 12/23/2015 12/24/2015
Pathology Contributing Scientist Inspection - Interim
Pathology Report GLP Standard Regulation Review 12/23/2015 12/24/2015
Pathology Contributing Scientist Inspection - Final
Pathology Report GLP Standard Regulation Review 12/24/2015 12/24/2015

Note 1. Allfindings were made known to the Study Director and the Program Manager at the time of the audit/inspection.
If there were nofindings during the inspection, the inspection was reported to Management and the Study Director on the

date shown in the table.

Note 2. In addition to the study specific critical phase inspections listed here, general facility and process based inspections
not specifically related to this study are done monthly or annually in accordance with QSARC, LTACO Standing Operating

Procedures.

Note 3. Thisreport has been audited by the Quality Assurance Unit(QSARC, LTACO) and is considered to be onaccurate
account of the data generated and of the procedures followed

Weka 0P [l bsure

Méhael P. Kefauver/

Quality Assurance Specialist, QSARC

24 December 2015

Date

A-1
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Appendix B
Archives

B-1 Archives

All trim sheets, equipment logs, master data file (when present), and a copy of the final pathology
report generated, as a result of providing pathology support, will be archived in the storage facilities
of the Directorate of Toxicology, APHC (Prov), for a minimum of (10) years following submission of
the final pathology report to the Sponsor.

A signed final pathology report is, for the purposes of Good Laboratory Practices, considered the
raw data. The investigator will be provided a copy and the Army Public Health Center (Provisional)
(APHC (Prov))-Toxicology (TOX) Portfolio will keep an electronic copy and one scanned copy to a
computer disk. Scanned study files will be stored electronically in building E-2100, room 3010,
APHC (Prov), Aberdeen Proving Ground, MD 21010. Any remaining wet tissue, paraffin blocks,
and histology slides will be stored in building E-5158, unless the investigator requests them.

Pathology standing operating procedures are maintained by the Quality Assurance Unit in the
Master Control database. Instrument maintenance logs are stored in room 1026 upon completion.

The archivist is Martha L. Thompson.

B-1
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Appendix C

Addendum to Pathology Report

ADDENDUM TO
PATHOLOGY REPORT
For

One-Generation Study of the Effects of 3-nitro-1,2,4-triazol-5-one (NTO) to the Northern
Leopard Frog (Lithobates pipiens) Under Static Renewal Test Conditions

TRE Project No.: 15001-468
Protocol No.: RP40K.468.001

Study Director:
David Pillard, PhD

Prepared by:

LTC Erica Eggers Carroll, DVM, PhD, Diplomate, ACVP
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Addendum to the Pathology Report for

One-Generation Study of the Effects of 3-nitro-1,2,4-triazol-5-one (NTO) to the

Northern Leopard Frog (Lithobates pipiens) Under Static Renewal Test
Conditions

Background

Approximately 60 days after completion of the first phase of this project, a second shipment was
received by Army Public Health Center (Provisional) (APHC (Prov)) Toxicology Directorate, Division
of Toxicologic Pathology. Formalin-fixed testes from eight Northern Leopard frogs (Lithobates
pipiens) were collected when the animals completed metamorphosis (Gosner Stage 46), and were
humanely euthanized. Upon receipt, due to the small size of specimens, they were “sandwiched”
between histology cassette sponges and processed using a biopsy setting on the tissue processor.
Tissues were embedded, sectioned (2 micrometers (um) to maximize resolution for this study) and
stained (with periodic acid Schiff [PAS] in the event spermatozoa were developing). In spite of
extraordinary care in processing, of the eight animal tissues submitted, tissues from only five frogs
(two controls and three “high concentration”) were successfully processed onto microscope slides.

References

Papoulias D.M., M.S. Schwarz, and L. Mena. 2013. Gonadal abnormalities in frogs (Lithobates
spp.) collected from managed wetlands in an agricultural region of Nebraska, USA. Environ Pollut.
172:1-8.

Haczkiewicz K. and M. Ogielska. 2013. Gonadal sex differentiation in frogs: how testes become
shorter than ovaries. Zoolog Sci. 30(2):125-134.

Table 1. Summary of Testicular Samples Collected from Male Lithobates pipiens

Organ/ ~NTO Comment — Histological
Sample ID Ti 9 Treatment Concn. | Replicate | Specimen # : 9
issue (mg/L) Evaluation

00C2-TES Testes Control 0 C 2 2 testes collected

00D1-TES Testes Control 0 D 1 1 testis collected — n/a

00D2-TES Testes Control 0 D 2 1 testis collected — n/a

00D4-TES Testes Control 0 D 4 2 testes collected

20B2-TES Testes High Concn. 3300 B 2 Likely male; 1 testis
collected

20B3-TES Testes High Concn. 3300 B 3 Likely male, 1 testis
collected - n/a

20D1-TES Testes High Concn. 3300 D 2 testes collected

20D2-TES Testes High Concn. 3300 D 2 2 testes collected

Note:

n/a = not available for evaluation; tissue lost during processing

C-2
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3 Results

e 00C2 Control testis: There are some distinct seminiferous tubules, numerous spermatogonia,
with 1-2 prominent nucleoli, often indented or kidney bean-shaped nuclei. Mitotic figures or
binucleate cells average 1-2/40x field. Vacuoles commonly disrupt the spermatogonia
cytoplasm. Scant black pigment is just beneath the tissue surface (Figure 1).

e 00D4 Control testis: Seminiferous tubules are not evident. Spermatogonia are numerous with
prominent chromatin. Some nuclei have 1-2 distinct nucleoli. Nuclei are occasionally offset by
1-2 cytoplasmic vacuoles. There is scant subsurface black pigment (Figure 2).

e 20B2 High-concentration NTO testis: There are distinct seminiferous tubules with possibly
fewer spermatogonia (3—4 per tubule instead of 5 or more per tubule as seen in the two
controls. Chromatin is less prominent than in 00D4 but there are 1-2 distinct nucleoli. There is
scant superficial pigment (Figure 3).

e 20D1 High-concentration NTO testis: Distinct seminiferous tubules are at the margins of the
section with densely packed smaller, darker cells in the center (fibroblasts and early Leydig
cells). Spermatogonia chromatin is less distinct than in 00D4 (control). Binucleate, indented
and kidney-bean shaped nuclei are common (Figure 4).

e 2DO02 High-concentration NTO testis: Seminiferous tubules appear smaller than in controls,
contain fewer spermatogonia which have indistinct chromatin. Binucleate spermatogonia are
common, each nucleus with one distinct nucleolus (Figure 5).

4 Discussion

Figures 1 and 2 demonstrate normal inter-individual variation in testicular development. Although
collected at Gosner stage 46, upon completion of metamorphosis, formation of seminiferous
tubules varied among control frogs with some exhibiting apparently randomly scattered
spermatogonia and precursors to Sertoli cells, interpreted as less mature (00D4). Other specimens
exhibited clearly formed tubules with Sertoli cells arranged in support of Spermatogonia, some with
mitotic figures (00C2). A similar range of maturity was present in the NTO-exposed anurans
(Figures 3-5). Black pigment is normal in several frog tissues. The effect of NTO exposure is
unclear and one cannot make definitive statements upon evaluating five animals but some sections
have fewer, less robust spermatogonia than others; it remains to be determined if this occurs more
often in NTO-exposed animals compared to control frogs. As tissues were collected prior to the
development of mature spermatozoa, spermatogenesis could not be evaluated.

Tissues from three frogs were lost during processing of eight submitted tissues. At this stage of
development L. pipiens testes are so small (often < 3 millimeters (mm) in any dimension) as to be
extremely challenging to collect and process with optimal results. We suggest, henceforth, for
structures of interest measuring less than 4 mm in any dimension, that transverse sections of the
entire animal be submitted, no thicker than 4 mm thick. This method will help preserve tissue
architecture.

C-3
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5 Photomicrographs

Figure 1. Control Frog (00C2) Testis

In this section seminiferous tubules are more mature as spermatogonia and early Sertoli cells form
recognizable seminiferous tubules (outlined). 40X PAS

C-4
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Figure 2. Control Frog (00D4) Testis

Gosner stage 46 (per contributor) In this section seminiferous tubules are immature and therefore
indistinct. Robust spermatogonia (arrowheads) are interspersed among smaller, darker precursors of
Sertoli cells (arrows). 40X PAS

C-5
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Figure 3. High-Concentration NTO Frog (2D01) Testis

Seminiferous tubules at the margin of the testis with smaller cells in the center of the tissue.
Spermatogonia occasionally have vacuolated cytoplasm (arrowhead) and deeply indented nuclei or
mitotic figures (arrows) 40X PAS
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Figure 4. High-Exposure Frog (20B2) Testis

Seminiferous tubules are distinct with occasional mitotic figures of spermatogonia. Pigment is present,
general at the tissue surface. 40X PAS

C-7
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Figure 5. High-Concentration NTO Frog Testis

(20D2) This specimen has smaller seminiferous tubules, less robust Spermatogonia. 40X PAS.

C-8



	Final Report Cover Letter_20160331
	COVER PAGE_Standard Form 298_completed
	One-Generation Amphibian Report_FINAL_signed
	Appendix B_Range Finding Packages-FINAL
	Appendix E cover - range-finding test data packages.pdf (p.1)
	PDFs of Data Packages 006-009.pdf (p.2-41)

	Appendix C_14 and 28 Day Pkgs-FINAL
	Appendix F cover - 14-D_28-D_test data packages.pdf (p.1)
	PDF of 14 day test 468-010.pdf (p.2-23)
	PDF of 28 Day test 468-010.pdf (p.24-49)

	Appendix D_Definitive Data Analysis-FINAL
	Appendix D_Definitive Data Analysis-FINAL_wo_old statspages.pdf (p.1-47)
	Appendix G cover - Definitive Test data packages.pdf (p.1)
	70-Day Definitive Test - reduced.pdf (p.2-32)
	PDF of Blot dry weights of frogs.pdf (p.33-37)
	14-day survival statistics.pdf (p.38-42)
	28-day survival statistics.pdf (p.43-47)

	70-D_Append_D_newpages.pdf (p.48-112)

	Appendix E-pathology report-FINAL
	Appendix E cover - Pathology Report.pdf (p.1)
	PATHOLOGY REPT -Pillard -TRE - NTO Frogs -FINAL from APHC(P).pdf (p.2-24)




