ACTIVATED SLUDGE RESPIRATION INHIBITION TEST

TEST SUBSTANCE

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

Remarks: The 3M production lot number was 501. The test sample is FC-
206CF-X. Current information indicates it is a mixture of 0.5% PFOS, 10%
diethylene glycol monobutyl ether, 78.08% water, 1.375% acrylic foamer,
1.5% sodium octyl sulfate, 1% sulfonated alkyl ether salts, 6.0% urea, 0.5%
triethanolamine, and 0.05% tolyltriazole.

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 Guideline 209
GLP: No
Year Completed: 1992
Analytical monitoring: Dissolved oxygen concentrations, pH, and
temperature.
Statistical methods: Results were determined by calculation of the %
inhibition in respiration rate.
Test organism source: Activated sludge mixed liquor collected from the
Metro Wastewater 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 10 mL 1N NaOH, diluted to 30 mL with Millipore Milii-Q™
water, then brought to the point of incipient precipitation with 1N H,SO,
and diluted to 1 L 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. Initial pH 6.8.
Test vessels: Not given.
Number of concentrations: one (duplicate) plus 1 reference
substance and 2 blank controls
Temperature: 18.6 -21.6 °C
Total suspended solids and pH on day of testing: 2.6 g/L (TSS in
final: 1.04 g/L), initial pH 6.9 and final pH 7.9.
Element Basis: Respiration inhibition as determined by oxygen
consumption.



Remarks: Values were corrected to 20 °C for calculations.

RESULTS

Nominal concentrations: 2 Blank controls, reference substance and 1000
mg/L

Element values:  30-minute EC50 = >1000 mg/L
3-hour EC50 = >1000 mg/L

Element values based on nominal concentrations.

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

CONCLUSIONS

The test substance 3-hour ECs for activated sludge respiration inhibition was
determined to be >1000 mg/L. The 1000 mg/L treatment caused ~18%
respiration inhibition at 3 hours.

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

DATA QUALITY

Reliability: Klimisch ranking 2. The study meets all criteria for quality testing.
However, the 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 K1905-2, 1992.
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ACTIVATED SLUCGE MIXED LIQUOR

Type Test LTS Ad{vdecjgluclﬁe Q@(.pirthn Tihbhibition #3204

ACTIVATED SLUDGE MIXED LIQUOR

Date Obtained & /2¢ [9R Date Used &/36 /93

Mixed Liquor Suspended Solids (MLSS) ,2 . E g/L Adjusted to _— gQ/L

MLSS in final test solution _/- Y4 on

Initial pH > . (15t test soln. prepared) Final pH /.9  (last soln. prepared)
Comments

JEST SUBSTANCE

‘Sample Description _FC - AC(LCF-X Lot 51

Initial pH of highest conc. tested (/2C %JL- £>-S Adjusted to pH _——
AN

Comments

BEFERENCE SUBSTANCE

Sample Description ,:’)i,k5——l>fc['\\cro‘{'>‘wn0,

Initial pH of stock solution (5NO mgl) = 7+ o Adjusted to pH _—

Comments

EXPOSURE CONDITIONS
Test Duration .3- /-:Lourg

Test Temperature Range: /5 é‘&[. éz °c

" Comments
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OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
TEST SOLUTIONS PREPARATION

Test Substance: FC-20LCE ~-X Lo+ Sol
Sample Description: Amber 1—190 1
Analyst: S)"P}

Date: /a,/?é,/qg

Test Conc. mg added mL MQ(!) water mL syn. sewage ml microbial Total Volume
—mgl = perS00ml _perS00ml  feed per S00 ml, inoculum per 500 mL —_—b
(ori] — ARY [ 6 RAoco Z0D
1000 sco XY 1z Ao EXele)
Duplicate Soo AR Y 1L dord S

Lnitial pH= b. &

(1) Millipore Milli-QR high purity water - : ‘ .
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OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA

Test Substance: FC -AOLCF-X
~
Source of Activated Sludge Mixed Liquor: Mﬂm_{_ga_gi'ﬁeaﬂnen-} P[,,m— S, faul, ma/

Date Re~siveq: [a/}(o/q-?\ Date Used: _ {# /24 /92
Analyst: W@‘A

30-MINUTE EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mgL

Test Substance TIME-MINUTES Temp
Concentration (%}L) 05 |10 15120 |25 |3.0]35]| 40|45 }{50]s55]

BK CONTRCL |

78| 7. L1741 7. A1 7. Cl6816.b1e.v b ale.ols 7]
Inoo 1.0 3.8 P.5 3.0 [ T 3.1 1.3 [, L3 (.9 |3Lo

Dudizde A1 B Ha WY Hl B B9 B2 129 2.5 1]

comt lrelzleslpslet salsglst 1s2lsly2lr

3-HOUR EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, molL

Test Substance TIME - MINUTES Temp
Concenuauon%h_)o.s 1.0 |15 |2.0 |25 |3.0 35| 4.0 |45 |50 |55 o

BK CONTROL | 84

¥ Eorme ol L (2T aTho LAl T oo lod Ea e T
Doplicte 37 156 [F R R Al 65 (6716 G205

821179 7.612517.4 (7.1 | 70k.9 4.7 /3.%,
0.

- BKCONTROL Y 73

8 7069167166 leyle 21015850 (54 117

“BH of activated sludge mixed uquor inial_L. Q- Final_J] -
- pH of highest concemratl n lested lnnial - . Final_]. :

Test tempsgrature:
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OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209 Date: 6/26/92
CALCULATION OF RESULTS ' P4 Hop!
Test Substance: EC-206CF-X
Analyst: SAB/RIW
30-Minute Exposure Dissolved Oxygen Concentrations, mg/L

1.0 1.5 2.0 . 3.0

0.5

3.5 4.0 4.5 5.0 5.5 Temp. °C R (1)

7.4 7.2 7.0 6.8 ”6.6 6.4 6.2 6.0 5.7 20.1 0.4109

1000.0| 4.0 3.8 3.5 | 3.1 2.8 2.4 2.1 1.8 1.5 1.3 0.9 21.6 0.6400 ) 0.5726 0

1000.0] 5.7 5.4 5.1 4.7 | 4.4 4.1 3.8 3.4 3.2 2.9 2.5 21.1 0.6339 10.5873 0

BK2 7.0 6.7 6.5 6.3 6.1 5.9 5.7 5.4 5.2 5.1 4.8 20.7 0.4206 | 0.4006
% diff In controls (4): 1.8 ECS50 (95% Cl): >_1000 mg/L RaCm (5): 0.4043

" 3-Hour Exposure Dissolved Oxygen Concentrations, mg/L
1.5 | 20 | 25 | 3.0 | 3.5 | 4.0 45 1 50 .

R (1) % Inh. (3)

i

81 | 7.9 | 7.6 | 7.5 ] 7.4 | 70 1 70 ] 69 1 671 186 | 053393

1000.0| 7.6 7.6 7.3 7.2 7.0 6.9 6.7 6.6 6.3 6.2 6.1 20.8 0.3285 10.3107 18

10000} 7.7 7.5 7.4 7.2 7.1 6.9 6.7 6.5 6.4 6.2 6.1 20.5 0.3273 10.3161 17

BK2 | 7.3 7.1 6.9 | 6.7 6.6 6.4 6.2 6.0 5.8 5.6 5.4 19.6 0.3745 ]0.3851

% dift in controls (4): 2.9 EC 50 (85% Cl): > 1000 mag/L. RaCm (5): 0.3796
(1} Rs Oxygen uptake rate (mg O2/L-min) os 1072

(2 Res R adjusted 10 20°C= [R/s.Ex) RaCm= mean adjusted R, controls

{3) % Inhibltione [(RaCm)-RaS/(RaCm)]100 Bks blank conlrol, S sampie

-~ {4) % difference in controls: [IRaBK1-RaBI2VRaCm]100 (Two conlrols must be within 15% of each olher.) Tobss sampie lemp
- (5) Mean adjusied R, coniroise [RaBX1+RaBk2)2 xs Tobs-20°C
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OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST # 209
TEST SOLUTIONS PREPARATION

Test Substance: 3, - DJ( Horb Pheml Qofemncp Sub&*fan(e
Sample Description: /A {/Jn'cllv‘ Rocd Jatel Lot DZ OLO-O

Analyst: S4B

Date: é)/tgb /7.2 }

Stock Solution )

Breparation: 300 P /4.; éacl\.. loml = ©.5 ma
selved SComd’ B £-DeP i 1ol A TON NaCH)\

Dilvted w© em®S (vixbh,. Mih-GC  wader

Addlek 1. A7 Ha SCy clecpuwise il picy Lprent PP

Dilvted +2- cne pider Lot Alddli-Ge .ua{gr
Stock Soln ’nH =z o6
Test Conc. mL added mL MQ{1) water mL syn. sewage mL microbial Total Volume
—moA mL.SQ.Q_mL perS00 ml = feed per 500 mb Inoculumper SeOml. _ml
8k Control ALY YAz L2200 Seoo
LD )16 A74 yaz SO0
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ENVIRONMENTAL LABORATORY
OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA

Test Substance: 3.5- Didﬂ)aro?hono\ Q&an(a So ce

" Source of Activated Sludge Mixed Ligquor: zﬂ&h‘a éUAS-}eTan\‘menf— P/dm- SI-‘EU/I M)
Date Used: & /7,

30-MINUTE EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mg/L

Test Substance TIME-MINUTES Temp

Concemraﬂon(%/z)o.s 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 = o

B conTROL | 7817 617.917. ) 7.c0b.86.t]0 4 0. 2]0. 015 7|22 1
/D 1.5 ‘i 2 1.5 33T 163 16.6168 103 303

BKCONTROL 1 016716563 6.t |59|5T7154 |5 15.) 4.3 |aaT

" 3-HOUR EXPOSURE
';; - Test Substance

acuvated'slddg q'fmxed liquor
hlghesl concentraion teste




* ENVIRONMENTAL LABORATORY
:OECD ACTIVATED SLUDGE RESPIRATION lNHIBITION TEST #209

e [BK2%|#7.0%] 6.7 | 6.5 | 6.3 |- 6.1 | 5.9 | 5.7 | 5.4 | 52

" » (amadt oy g

5.1 4.8 20.7 0.4206 ] 0.4006
“diff In controls (4): - EC50 (95% ClI): RaCm (5): 0.4043
T ,
3-Hour Exposure : : R Dissolved Oxygen Concentrations, mg/L
mg/L {:0.5°]11.0 1.5 2.0 2.5 3.0 3.5 4.5 5.0 Ra (2) [% !nh.
% | BK1 |-8.4%]:8.2 [ 8.1 ] 7.9 | 7.6 0.3741
o e
1+10-1-8.1%{: 8,0 8.0 7.9 7.8 7.7 7.6 7.6 7.5 7.4 7.3 20.7 0.1600 [ 0.1524 60
BK2 |:7.3-{ 7.1 6.9 6.7 6.6 6.4 6.2 6.0 5.8 5.6 5.4 19.6 0.3745 | 0.3851
o % dift In: controls (4): a:: EC 50 (95% Cl): RaCm (5): 0.3796
e ,ﬂ o
e os 1.072
) hp-a 10,2 RaCme mean adjusted R, controts
* X mnmymtmmcmnoo (Two oonlrols mu-lbowuhln 15% of each other.) Tobse sampie temp
M&m a:‘ml ! o e Tobe-20°C
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