ACTIVATED SLUDGE RESPIRATION INHIBITION TEST

TEST SUBSTANCE

Identity: Mixture containing perfluorooctanesulfonate, which may also be
referred to as PFOS, FC-95, or as a component of FC-203CF-X or
FC-203CF. (1-Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was 501. The test sample is FC-
203CF-X. Current information indicates it is a mixture of 1% PFOS, 20%
diethylene glycol monobutyl ether, 70.2% water, 2.75% Acrylic foamer, 3%
sodium octyl sulfate, 1% triethanolamine, 2% sulfonated alkyl ether salts, and
0.05% tolyltriazole.

The following summary applies to a mixture with incompletely
characterized concentrations of impurities. Data may not accurately
reflect 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 siudge 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 Milli-Q™
water, then brought to the point of incipient precipitation with 1N H2SO,4
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 test vessels, initial pH 6.5.
Test vessels: Not given
Number of concentrations: one (duplicated) 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) and initial pH 6.9 and final pH 7.9.
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 and 1000
mg/L (duplicated)

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 ECsg for activated sludge respiration inhibition was
determined to be >1000 mg/L. The 1000 mg/L treatment caused ~19%
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 K1905-1, 1992.
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ACTIVATED SLUDGE MIXED LIQUOR

Type Tost OZECYS Activated Slodge Resprration Tnhibiten ## 209

ACTIVATED SLUDGE MIXED LIQUOR

Date Obtained blﬂ& 1‘71 Date Used & /2L [9R

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

MLSS in final test solution /. O 4 gn | i
Initial pH u_ (1st test soin. prepared) Final pH Zf{__ (last soln. prepared)
Comments

JEST SUBSTANCE

sample Description FC -Ap3CF-X

Initial pH of highest conc. tested (/CECmil) = (.5 Adjusted to pH —

Comments

BREFERENCE SUBSTANCE

Sample Description _3.5 - Duch IDmP\ne nel

Initial pH of stock solution (SO mgl) = /. b Adjusted to pH
Comments
EXPOSURE CONDITIONS

~)
Test Duration 2= /Jﬂurg 3
Test Temperature Range:

18.6- 21.L, °c

Comments

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

Test Substance: FC - 403C F-X ) g SOl

Sample Description: A m bgc L lt 8] a(

Analyst: éﬁé
Date: é//? (2 / q:R

Test Conc.  mg added mL MQ(1) water  mL syn. sewage mL microbial Total Volume
_mgl  perSoomt _perS00oml = feed per 500 mi inoculum per S50Q mb b
Control — ARY 1o AoO Soo

000 Soo AR4 2 207> S 0O

Duplicate  S00 ZRY4 (& Ao EXes

Tririnl P#

1

=

Wy MiﬂipofS_MiiiFOR high purity water
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ENVIRONMENTAL LABORATORY
Pa 39t
OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA

Test Substance: [ - 203CE-X

Source of Activated Siudge Mixed Liquor: T nt vl , MA
Date Receiveg: /g,/.n/qa Date Used: 6/ 346 /2 2
Analyst:

30-MINUTE EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mgL
Test Substance TIME-MINUTES Temp
Concentration (%/L) 0.5 {1.0 15 |20 }25}30]35]| 40]45 |50]}55]
BK CONTROL | ) .
7‘3 7‘b 7.4 qla\ -]10 ('.% b-b b;‘[ (74& ‘O‘O 61‘]
s e
J000 Deplicate® P4 3021 R3 RNOI.6ILAT.S .5 | (Y
Dopleate B.7 BA 2RI 2T L5 ] (0.7 1. X
BK CONTROL 1l T
7007165163101 |54 157154 1525 1 |48 &7
3-HOUR EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, motL
Test Substance TIME - MINUTES Temp

Concentration ( Jjo.s j1.0 |15 |2.0 2.5 }3.0 | 3.5} 4.0 ] 45 |5.0 |55 °C

BK CONTROL |

34 12.212. 4 179 {3, 613513, 4 131 ?.Q%q 0.3 19.C
/0600 ol e e e 15.9 [38 [5.C 154153151 |5.0121.0

| Tzt R EAE 6o e LAl BAlse 5 (55 368

N4

* ' BKCONTROLH ~ 7.3

71169167066 1.4 16. R éo 5.8 549 5.4 :’_q.-.-é-
pH of activated sludge mixed liquor:  Initial é."? | Final_h9 e

= pH of highest concentraﬂon tested o0, nitial Final h.ﬁ
© Test temperature - ¢ -




ENVIRONMENTAL LABORATORY Lr: K1905-1
OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209 Date: §/26/92
CALCULATION OF RESULTS

Test Substance: EC-203CF-X

Analyst: SABRJW

30-Minute Exposure Dissolved Oxygen Concentrations, mg/L

mq/L 0.5 1.0 3.5

45 | 50 15

BKI_ | 7.8 %"’6 et T75 [ es [ 66 7153160l 57 ] 201 | 04109 0.4081 :
o000l 3.4 | 80 | 2.7 | 23 | 20 | 1.6 | 1.2 | 09 | 0.5 21.6_| 0.7190 |0.6433 0 ’
o000l 3.7 | 3.3 | 29 | 25 | 2.2 | 1.8 | 1.5 1.1 | 07 21.3 | 0.7286 |0.6656] 0
=2 150 67 65 | 63 | 61| 59 | 57 | 54 | 652]51]48] 207 | 04206104006

% diff in controls (4): 1.8 EC50 (95% Cl): 21000 mo/l. RaCm (5): 0.4043

3-Hour Exposure Dissolved Oxygen Concentrations, mg/L.

3.0 | 35 ] 4.0

i | 84 [ 82| 84|79 7675|7471 ]70]869 67 | 18.6 | 0.3394 |0.3741

1000.0] 6.7 6.4 6.2 6.1 5.9 5.8 5.6 5.4 5.3 5.1 5.0 21.0 0.3152 ]0.2940} - 23

1000.0] 7.1 69 | 6.8 | 6.6 | 64 | 6.2 | 6.1 59 | 58 | 56 | 53 20.8 0.3442 |0.3256 14

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

% diff in controls (4): 2.9 EC 50 (95% CI): >_1000 mqg/L ‘ RaCm (5): - .0. v
(1) Ras Oxygen uptske rate (m§ 02/L-min) o= 1072 ¥
() Rae R adusted to 20°C= [R's.Ex] ReCms mean adjusied R, controls ,
{3) % inhibitione {RaCm)-ReS/(RaCm)]1 0 Bk= blank control, S= sample : E
{4) % diterence In controls: PRaBk1-RaBI2VReCm)100 (Two controls must be within 15% ol each olher.) Tobe= sample temp "),.

(S) Mean adjusted R, controlse [RaBk1+RaBk2)2 x= Tobs-20°C -




wK 1905

Vs
ENVIRNOMENTAL LABORATORY Pa \af, b

OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST # 209
TEST SOLUTIONS PREPARATION

Test Substance: 3.' .5 l 2[( E}(‘u; i:zlleml QOQ(}Q(Q S“lg;tgn(e

Sample Description: /A—{/Jf (aDs QQC/Q /cul‘c,a Lot DZ OLp-0O
Analyst: &4‘5

Date: é’/o?@ /72

Stock Solution .

Ereparallon 300 ma /L./ Eaclb {0 IZLQ = 0.5 mq
solved Scomdy 3. 4-DcP v oml o LON Uq0<ﬂ\

Dilvied v 2em@ (oivl, Millhi-& waler

Added |.CA HasCy cleepuise pintil i prent PPt

D lviedk 4o Cne lider it M- G o oader

Stnck Soln o H = Z6
Test Conc. mLadded mLMQ(1) water  mL syn. sewage mL microbial Total Volume
—mgA per S00 ml perSooml. =~ leed per S00 ml inoculymper SQO ml.  __ml
8k Coniro] h— AR4 /6 2L 0D Soo
75) (O A24 2 Ao Sor

(1) Millipore mu-o“,mh‘pumy water




LR_K 19065
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OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA

Test Substance: bld’n)or‘oplneno\ Qe-c;@n{e So Estgn(e
Source of Activated Sludge Mixed Liquor: Meten Laste T coatment= Plant Situl my

Date Receiv ,6/ Xla/ 23 Date Used: _& /4,

Analyst: - :
J luglt

30-MINUTE EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mglL
Test Substance I TIME-MINUTES Temp
Concentration (nq/;)j0.5 | 1.0 | 1.5 | 2.0 | 2.5 1 3.0 | 3.5| 4.0 | 4.5 | 5.0 | 5.5]
oot 22l 7ul7.917. 2 7. clb.sle.ble 4 |e.2le.0l5 72

/D 18 1.5 TS (T30l 63 [6.6 a5 |C.3]503
BK CoNTROLI 1016, 7165 |03 |61 {SA|5-T1154 5.2 15.1 4.3 lacT
3-HOUR EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, motL
Test Substance TIME - MINUTES Temp

Concentraﬂonw/_)o.s 1.0 }1.5 |2.0 |25 3.0 |3.5]4.0 |45 |50 |[55] oc
B CONTROL ¢

8.4 18.218.1 7.4 76175174 |7.1 [7.0 6.9 |6.7] 18.6
) AP0 1R.039 138 L1 0GIED fFLF 310,77

: ekco&mol.n 5/3‘
»

71164 o HGGleYd |62 160 |58 15.¢ |54 |Ia.¢

" pH of activated sludga' frixed llqt!or ' Initial_-

" pH of highest concentration teste Initial_:
- Test temparature lé-.b_.L" 0.2 °C




ENVIRONMENTAL LABORATORY Lr: K1905

OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209 Date: §/26/92
| CALCULATION OF RESULTS P 343
(o, i, Test Substance: 35:DICHLOROPHENOL

4
2
,

Analyst; SABRIW

Dissolved Oxygen Concentrations, mg/L
5.0

30-Mlnut§ Exposure

5.5

50 1 5.7 | 201 | 0.4109 |0.4081]

6.5 | 6.3 20.8 0.2739 ] 0.2591 36

a4 BTk

-1Bk2 ~|~70] 6.7 | 65 | 63 | 6.1 | 59 | 6.7 | 54 | 5.2 | 6.1 | 4.8 | 20.7 | 0.4206 |0.4006
% dif in controls (4): 1.8 EC50 (95% Cl): RaCm (5): 0.4043

Dissolved Oxygen Concentrations, mg/L
4,0 { 4.5 5.0

5.5 T , *°C R (1) Ra 2
s L BTE

18.6 | 0.3394 ] 0.3741

10 8.1 g0 | 80| 79| 78 77| 76| 76| 75] 74173 20.7 0.1600 [0.1524 60

5
*y

LBK2 | 7.3 71 1 69 ] 6.7 | 6.6 | 6.4 6.2 | 6.0 | 58 | 5.6 | 5.4 19.6 0.3745 |0.3851
- % diff In controls (4): - 2.9 EC 50 (95% Cl): RaCm (5): 0.3796

os 1,072

RaCms mean adjusted R, conirols
Bke biank control, S= sample
Tobs= sample temp

xs Tobe-20°C

R-Oxnm » uptake  rae (mg O
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