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CHRONIC TOXICITY TO THE SALTWATER MYSID

TEST SUBSTANCE

Identity: Perfluorooctanesulfonate; may also be referred to as PFOS or
FC-95. (1-Octanesulfonic acid, 1,1,2.2.3,3.4,4,5,5,6,6,7,7,8.8,8-
heptadecafluoro-, potassium salt, CAS # 2795-393)

Remarks: The test substance is a white powder. Sample was taken
from 3M lot number 217. Sample was stored under ambient conditions
prior to testing. Purity determined to be 90.49% by LC/MS, 'H-HMR, 'F-
NMR and elemental analyses techniques.

METHOD _

Method: OPPTS 850.1350
Type: Flow-through chronic
GLP: Yes
Year completed: Study completed 1999. Report completed 2000
Species: Mysidopsis bahia
Supplier: In-house cultures, Wildlife International, Ltd., Easton, MD
Analytical monitoring: PFOS measured on days 0, 7, 14, 21, 28, and 35
Exposure period: 35 days
Statistical methods: Survival data was evaluated (prior to pairing and
after pairing) using 2 X 2 contingency tables to identify treatment groups
that showed a statistically significant difference (p<0.05) from the negativecontrol group. All confinuous-variable data (reproduction and growth)
were evaluated for normality using Shapiro-Wilk's test and for
homogeneity of variance using Barllett’s test. Analysis of variance and
Dunnett's test were used to evaluate differences between treatment and
control means. All statistical tests were performed using a personal
computer with SPSS/PC Version 2.0 or “TOXSTAT Release 3.5" statistical
software.
Test mysids age: < 24-hours old at test initiation
Pretreatment: None

Test conditions: Natural seawater diluted to 20%, with well water,
0.45um filtered
Dilution water chemistry (during the 4-week period
immediately preceding the test):

Salinity: 20 (20-20)
Toc: <1.0mgiL
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Stock and test solution preparation: Primary stock prepared at 0.0895mg/L and mixed for approximately 24 hours prior to use. After mixing, theprimary stock solution was proportionally diluted with dilution water toprepare five additional stock solutions at concentrationsof0.0447, 0.0224,0.0112, 0.00559, and 0.00280 mg/L. The six stocks were injected into thediluter mixing chambers (at a rate of 4.60 mLiminute) where they weremixed with dilution water (at a rate of 150 mL/minute) to achieve thedesired test concentrations,
Flow through rate: Approximately eleven volume additions of test
water every 24- hours
Stability of the test chemical solutions: Extremely stable
Exposure vessels: Prior (0 pairing, mysids placed in glass
beakers with nylon mesh screen attached to two holes on oppositesides. After reaching sexual maturity, pairs placed in glass petri
dishes with sides of nylon mesh screen attached with silicone
adhesive. Both pre-pairing and post-pairing exposure vessels wereplaced in SL glass aquaria filed with approximately 5 L of test
solution. The depth was approximately 6.2 cm prior to pairing and5.5 cm after pairing.

The test chambers for the second generation exposure were 2L
beakers with 1Loftest solution which was dipped out of a test
chamber from the appropriate treatment group.
Number of replicates: four
Number of concentrations: six plus a negative control
Number of fish per replicate: Fifteen juveniles before pairing, 5pairs (10 adults) when possible after pairing.
Feeding: Fed live brine shrimp nauplii 3 or four times per day. Notfed the last dayof the test.
Water chemistry during the study:

Dissolved oxygen range (0 35 days):
6.06.4 mg (control exposure)
5.9-6.3mglL (1.3 mg/L exposure)

PH range (0 - 35 days)
82-8.4 (control exposure)
8.3-8.4 (1.3 mg/L exposure)

Test temperature range (0 - 35 days)
24.5-25.2°C (control exposure)
24.4-25.1°C (1.3 mg/L exposure)

Method of calculating mean measured concentrations: arithmeticmean
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RESULTS

Nominal concentrations: Bk control, 0.086, 0.17, 0.34, 0.69, 1.4, 2.7mgiL
Measured concentrations: <LOQ, 0.057, 0.12, 0.25, 0.55, 1.3, 2.6 mg/LElement value: 20-day survival (pre-pairing) NOEC = 0.55 mL.

35-day (post-pairing) survival NOEC = 0.55 mg/L
35-day reproduction NOEC = 0.25 mg/L
35-day growth NOEC = 0.25 mg/L
35-day reprod & growth LOEC = 0.55 mg/L

2 generation acute survival NOEC = 0.55 mg/L. (highest
concentration tested)

All element values based on mean measured concentrations

Analytical Methodology: Analysesof test solutions were performed atWildlife International Ltd. using high performance liquid chromatographywith mass spectromelric detection (HPLC/MS). When determining theconcentrationof the test substance in the test Solutions, the same andmost prominent peak response for perfluorooctanesulfonate was used.No attempt was made to quantify on the basis of individual isomericcomponents. The LOQ (limit of quantitation) was 0.0.0458 mg/L in thisstudy. The mean percent recovery of matrix fortifications analyzedconcurrently during sample analysis was 92.8. Samples collected at pre-test ranged from 57.4 t0 99.3% of nominal. Samples at test initiation hadmeasured values from 67.1 to 103% of nominal. Measured values for‘samples taken at test temination ranged from 59.8 to 80.0% of nominal.
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‘Summary of analytical chemistry data:
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Biological observations
Survival: All surviving mysids appeared normal. Survival in the 1.3
and 2.6 mg/L treatments were statistically significantly different
from the negative control group.
Reproduction: The day of first brood release in this study was Day
22. Dunnett's test showed that reproduction was significantly
reduced in the 0.55 mg/L treatment group when ‘compared to the
negative control (p < 0.05). The 1.3and 2.6 mg/L treatment groups
were not included in the statistical analysis of the reproduction data
due to a statistically significant difference in survival.
Growth: Mysids exposed to PFOS at concentrations < 0.25 mg/L
showed no statistically significant reductions in length or dry weight
(p<0.05).
Second Generation Acute Exposure: Survival in all PFOS
treatment groups was > 95% and was not statistically different from
the controls. All surviving mysids in the second generation
exposure appeared normal with no overt signs of toxicity.
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CONCLUSIONSConewusions0000000000000000
There were no statistically significant effects on survival, reproduction or
growth of mysid shrimp exposed to potassium perfluorooctanesulfonate at
concentrations < 0.25 mg/L. for 35 days. Reproduction, length and dryweight were the most sensitive biological endpoints in this study. Second
generation mysids exposed to PFOS during a static 96-hour exposure
showed no adverse effects.

Submitter: 3M Company, Environmental Laboratory, P.O. Box 33331, St.Paul, Minnesota, 55133

DATA QUALITY.

Reliability: Kiimisch ranking = 1
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