ACTIVATED SLUDGE RESPIRATION INHIBITION TEST

TEST SUBSTANCE

Identity: A mixture containing perfluorooctanesulfonate, which may also be
referred to as PFOS, FC-95, or as a component of FC-206CE. (1-
Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was 502.

The test sample is FC-206CE. Current information indicates it is a mixture of
0.92% PFOS, 15% diethylene glycol butyl ether, 76.09% water, 4% urea,
1.28% Sultone foamer, 1.55% sodium octyl sulfate, 1.05% polyoxyethylene
monooctylphenyl ether, 0.06% sodium lauryl sulfate, and 0.05% tolytriazole.

The following summary applies to a mixture with incompletely
characterized concentrations of impurities. Data may not accurately
reflect the toxicity of the fluorochemical component of the test sample.

METHOD

Method: OECD 209
Test type: Acute static
GLP: No
Year Completed: 1989
Analytical monitoring: Dissolved oxygen concentrations, pH, and temp.
Statistical methods: Results were determined by calculation of the %
inhibition in respiration rate.
Test organism source: Activated sludge mixed liquor collected from the
Metro Waste Treatment Plant, St. Paul, MN.
Test condition:
Dilution water: Millipore Milli-Q™ water
Synthetic sewage: per OECD method
Reference and test solution preparation: A stock solution of the
reference substance, 3,5-dichlorophenol, was prepared by dissolving
500 mg in 10mL 1N NaOH, diluted to 30mL with Millipore Milli-Q™
water, then brought to the point of incipient precipitation with 1N H,SO,
and diluted to 1L with Milli-Q™ water. The pH of the reference solution
was measured to be 7.6. Test substance was added directly to the
test vessels and was apparently miscible with water.
Test vessels: Not given.
Number of concentrations: five plus 1 reference substance and 2
blank controls
Temperature: 20 -22 °C
Total suspended solids and pH on day of testing: 3.6 g/L (TSS),
initial pH 7.3 and final pH 7.3
Element Basis: Respiration inhibition as determined by oxygen
consumption.



Remarks: Values corrected to 20 °C for calculations.

RESULTS

Nominal concentrations: 2 Blank controls, reference substance, 100, 180,
320, 560, and 1000 mg/L

Element values:  30-minute ECsp = >1000 mg/L
3-hour ECso = >1000 mg/L

Element values based on nominal concentrations.

Remarks: Testing was conducted on a mixture as described in the Test
Substance Remarks field. The values reported apply to that mixture and not
the fluorochemical proportion alone.

CONCLUSIONS

The FC-206CE 3-hour ECs for activated sludge respiration inhibition was
determined to be >1000 mg/L.

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

DATA QUALITY

Reliability: Klimisch ranking 2. Testing meets all criteria for quality testing.
However, sample purity was not properly characterized and the study lacks
analytical confirmation of the amount of fluorochemical proportion in the
solution.

REFERENCES

This study was conducted by the 3M Company, Environmental Laboratory, St
Paul, MN, Lab Request number G1358-2, 1989.
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OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209 %30253
RAW DATA

Test Substance:_ FC -~ 2D L C L Lot 5’%
Source of Activated Sludge Mixed Liquor: +

Date Receiyed: H- 43-£9 Date Used: £-X 3-89
AMUS“M _

30 - MINUTE EXPOSURE

DISSOLVED OXYGEN CONCENTRAT /L -

Test substance ﬁmﬁﬁ%&m TEMF
Concentration (mg/L) | 0.5 } 1.0 | 2.0 [3.0 | 4.0 {5.0 {6.0 | 7.0 8.0 19.0 j10.0] ¢*
CONTROL I 772166 |b.1 | 56151 |4.514.0(3.513.0 (7.5 W

10O QA 7817.31L,.8]6.315315.3|43 4,338 13.3 |2]
18D 72817.517.0164 15.95.3|4.£19413.7|3.2]2.7]20
320 271724168 L2 156150144 13.813.2|2.6|14.01%]
Sb60 72417:) 6515850 [4.513.8(3.] 145]18|1.a]al
[0 52154 14.0]13.413.) Q|17 loq 225 R(

S EMEE]
CONTROL 11 73121 1b.blb.) 15.515.014.514.0 13.513.055 |42

: AB
3 - HOUR EXPOSURE

— | DISSOLVED OXYGEM CONCENTRATION
Test Substance ME-MINUTES TE!:!

Concentration (mg/L) | 0.5 [ 1.0 | 2.0 {3.0 |[4.0 5.0 | 6.0 | 7.0 | 8.0 |9.0 10.0] C
CONTROL I 725077 6. 716 L5615 ] [4.6]4.] 3.513.0/2.512a
/00O 3017.4|7.5|17.116.7146.2|5.95415.0[4.b |4. | Bo
120 3318.17.717.470 lb.b|b2158 |55]5.1]1.7 o
320 22181127173 641b.516.115.715.3149 |7.5]4c¢
SL0 3312117375171 b2|bH]e.0|57 153149 Lac
olo's) 2.07.8\7.517.11,76.3]5415.515.] |4. 7143 |ac
CONTROL II 7.3 |71 Méo 5.5’5,0 4.4 134 (3.3 |A.9[2.3 |AA

pH of Activated Sludge Mixed Liquor: Initial 7,3 Final 7 3
pH of highest concentration tested: Initial 7. 5’ . Final 7.5
Test Temperature: 20-22°¢_ :



ENVIRONMENTAL LABORATORY

ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
CALCULATION OF RESULTS

Test Substance _FC ~2QL0E Lot SOR_

RG/359-
Date &- -
Analyst

30 - MINUTE EXPOSURE

Pg,zabj

Test Substance Oxygen Uptake Rate R Cor.rected(1J $ Inhibition in (2)
Concentration (mg/L) R to 20°C Respiration Rate
CONTROL 1 Q. 5206 .47 49 -

Joo 05000 0. 47276 =
- /80 0.538R 0. 5389 _

220 0. 6ood ©.573] -
— 560 0. bh/R 0632 -
— [O00 0. 796X 0.7147 =
CONTROL II Q. 5/R7 0. 4677 =

.Percent Difference in Controls (3)

[-5 7%

ECq, (95% Confidence Limits) mg/L —LLQ_O.M%lL

Percent Difference in Controls (3)
EC., (95% Confidence Limits) mg/L

O0.7%

21000 Mg JL

, ) o
d $ Inhib
Concoptrspion ogry__| 078 Upiake Rate [ R corpecte it b @
- CONTROL 1 0.5255 ©.479Y —
- LoD O.HA00 ©. Y300 13 .
180 ©.377b O. 3770 AR
— 2340 0. Hooo 0. 4000 [7
N-Y/15) 0.357( 0. 3576 Ab
1000 0.2945 ©.3945 12
CONTROL 11 ©. 529 o.HEATJ —

b

(1) Temp. Correctionz —-;;—s (mg 0,/L-min.)

RC, + RC
2 -
(2) % Inhibitions

(3) % Difference :-L—l—ix 100.

RC, + RC)
7

The two control respiration rates
should be within 15% of each other

' X 100
i Wi See P&i Lor test <oln,
2
Where: Prep
R = Oxygen uptake rate .(mg OZ/L-min.)
T,obs = Sample t . C .
6= 1.047?npx - %Tgbs - 20°C

C = Control
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Sample Description Date: é ~ARAI3-L9
3,5- Dichlorophenol OECD ACTIVATED SLUDGE
Reference. subslante RESPIRATION INHIBITION TEST #209  Anaiyst: _ SR

ariche Ped. Label, Lo}

Ezqm g [xht'*!é Stock and Test Solutions Preparation

STOCK SOLUTION: 500 mg 3,53@/1 Lacd, Jomd = O-gma:_'
- D1 Ssolued §oorné 3, 58-DcP In IOM-Q Lol AanH
" Diluted. to 30 Ml wrde MUC-Q oo

_ . . . \ o
" Diluted 4o one liter witte M -Q coade, .

S+0£L$D\n R P H= 7.6

fest Conc,  mI stock soln ml DI water ml Syn. sewage  ml microbial Total volume
mE/L per 500 ml per 500 ml feed per 500 ml  inoculum per 500 ml ml .
Wnk® - 284 _+ /6 + Aoo = Seo

1D o 274 + y/7A ¥ A oo = 500

(4Y,
Controlsg ;hm&__ wil, LR A1750

Milly-Q water ysed : Prepared o-19-84_ aecadion Slarted 4-2.-04

P H=4 .0
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ENVIRONMENTAL LABORATORY

OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209 P P3
RAW DATA

Test Substance:_3.5-Dch IQ[Qpbgan Bgfﬂgnﬁg, S;gbs;k_tnce

Source of Activated Sludge Mixed Liquor: Metro Waste Teatment Plant St Byl My

Date Received: (b -23-89Y Date Used: _(o-23-89
Analyst:w

30 - MINUTE EXPOSURE

DISSOLVED OXYGEN CONCENT,
‘Test substance T!HE-H&NUE& TEMP
0. L]

Concentration (mg/L) 1.0 |2.0 [{3.0 | 4.0 |5.0 7.0 18,0 19.0 j10.0}] C

5 6.0
2124 lp.blb.) | 55150 14.514.013513.04.5 123
4172169 bbl63 6015715915 | 4214512

CONTROL I 7,
1D 7

CONTROL 11 75172162 16.215.715.1 146 4. 3.513.012.4128

3 - HOUR EXPOSURE

DISSOLVED OXYGEM COMCENT '
Test Substance TIME-MINUTES TEI.‘IF
Concentration (mg/L) | 0.5 [ 1.0 | 2.0 3.0 |4.0 |5.0 6.0 {7.0 |8.0 [9.0 |10.0] ¢

CONTROL I 73171 |b.5p-0l5.57150]44]39)3.3129 (23 AR

[D 8318312\17.9177 1751 7.2]7.016216.6 164 |
SONTROL 11 74171166100 5.515.004.514.013.9124 12.4 |33
pH of Activated Sludge Mixed Liquor: Initialy,3 Final 7.8 '
pH of highest concentration tested: Initial 7 & Final 7.9

Test Temperature: 2|-ARo0(C
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ENVIRONMENTAL LABORATORY LR
ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209 mfy%s{ =

. CALCULATION OF RESULTS
Test Substance Mﬂ#ﬁﬁn&_&&m@m Pa 35 3
30 - MINUTE EXPOSURE ' |
Test Substance Oxygen Uptake Rate R Corrected(l) ¥ Inhibition in
R

Concentration (mg/L) , to 20°C Respiration Rate (%)
CONTRQL [ 0.5127 O.4677 =

L2 0. 3000 0. 23737 432 .
CONTROL II Q.54 0. 4G 42 -

Percent Difference in Contro1s(®) &, L 2,

Feso (95 Confidence Limits) mo/L.L0 ma Je induced 43 2 inb/brion

Test Substance Oxygen Uptake Rate R Correctedzls % Inhibition in (2)
Concentration (mg/L) R to 20°C Respiration Rate

CONTROL ©.539| o . 4847 -

— 10 ©.2153 ©.3055 57 -

CONTROL II ©.5355 ©.49794 ~ —
Percent Difference in Controls () O/, ) .

ECc) (95% Confidence Limits) mg/L ma Je 52 Z% Inhibitions

(1) Temp. Correctionz -—‘%3- (mg 0,/L-min. ) (3) 8 Differencez-‘;#n?ix_ 100
e 1 * RC

The two control respiration rates

(2) § Inhibitions ' X 100 " should be within 154 of each other
-~ 3ee pa 4 Lor Stk v

Where:

R = Oxygen uptake rate (mg 0,/L-min. ) . ".’Q&{L Sl . pr QP

T,obs = le temp., C*
6= 1.04§fmpx = ';.'Tgbs - 20°C
C = Control



