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-203FC. (1-
Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was not noted. The test sample
is FC-203FC. Current information indicates it is a mixture of 0.85% PFOS,
17% diethylene glycol butyl ether, 74.46% water, 2.34% acrylic foamer, 1.7%
alkyl ether sulfate, 2.55% sodium octyl sulfate, 0.12% sodium nitrite, 0.09%
sodium molybdate, 0.85% triethanolamine, and 0.04% 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
Test type: Static acute
GLP: No
Year Completed: 1997
Analytical monitoring: Dissolved OXxygen concentrations, temperature, and
pH.
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: Carbon-filtered well water (3M well #2, St. Paul, MN)
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 H2S04
and diluted to 1L with Milli-Q™ water. The pH of the reference solution
was measured to be 7.7. Test substance was added directly to the
test vessels.
Test vessels: Not given.
Number of concentrations: five plus blank control
Temperature: 19.1 - 20.3°C
Total suspended solids and PH on day of testing: 4.53 g/L (TSS in
final: 1.81 g/L), initial pH 8.0 and final pH 8.5
Element Basis: Respiration inhibition as determined by oxygen
consumption.



Remarks: Values corrected to 20°C for calculations.

RESULTS

Nominal concentrations: Blank control, 10, 50, 100, 500, and 1000 mg/L.
The blank control and 1000 mg/L were 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 FC-203FC 3-hour ECs; for activated sludge respiration inhibition was
determined to be >1000 mg/L. This concentration inhibited respiration by
~13%.

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

DATA QUALITY

Reliability: Klimisch ranking = 2. This study 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 R1335, 1997.

OTHER

Last changed: 6/26/00
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ACTIVATED SLUDGE MIXED LUQUOR

Type Test OECD RACTIVATED SLUOGE QESP|RRTJQ:0 IDHl6|TlOr\) TGs-‘—)yz(

ACTIVATED SLUDGE MIXED LIQUOR
Date Obtained 3 -24-97 Date Used 3 ’34'3 4
Mixed Liquor Suspended Solids (MLSS) 4.5 3 g/l Adjusted to — gL

MLSS in final test solution _ ! .| g/

initial pH _3,D_ (1st test soln. prepared) Final pH ¥»S (last soln. prepared)

Comments

JEST SUBSTANCE

Sample Description FC— A03FC  AFFF

Initial pH of highest conc. tested uoconslt-) = 1.5 Adjusted to pH __ =
Comments

REFERENCE SUBSTANCE

Sample Description 3,5- Q' Cwloro Peno |

Initial pH of stock solution (Sco mg/l) = 7.7 Adjusted to pH -
Comments

EXPOSURE CONDITIONS

Test Duration dhowtS

Test Temperature Range: 9.1 -Z0.3 o]

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

Test Substance: FC-o03 FC AFFF

Sample Description: 9o Hgg | i 344“ d

Analyst: T\(,S
Date: -A4-27
well %-24Q93
TestConc.  mg added mtmatH-water  mL syn. sawage mL. microbial Total Volume
Bl covdieol,  — 284 A 200 y100)

10O S 284 16 200 Y=o
S0 as A84 l6 205 SO0
/co SO A 8 l b 200 Soo
Soo RSO g4 A 200 SO
o>e) Sco 224 6 200 500
/00D Son 284 16 200 .‘5 oD

T € high ‘e = 75
Inet.a0 pH o highest conc. Yesled

(1) Mithpore—MiH-QEhigh—purity-wator

3-24d-97 TQS



Test Substance: FC-203FC AFFE

ENVIRONMENTAL LABORATORY

QECD ACTIVATED SLUDGE RESPIRATION INHIBITICN TEST #209

RAW DATA

Source of Activated Sludge Mixed Liquor: MeAeo Loste (Dgfer Tread me st Pland st. [l

Date Received: 3 - &4 -97 Date Used: 3 -4 -9 Mmw, &
Analyst: Tws
30-MINUTE EXPOSURE DISSOLVED OXYGENACONCENTRATIONS. mg/L
Test Substance TIME-MINUTES Temp
Concentration (Elt_)o.s 1.0 /1.5 120 |25 |3.0)35 [4.0 [45 |50 5.5] o
BK CONTROL |
18 |7 |74 | 7.( 16563 159 |54 |Su | 4%]142.| 19.¢
(o Iy | 6% 163159 |Ss!S1 |43 ]/42[33[32[a8] 307
$So 76174162 6215354 1So [4l411331 32 20.0
/co 14 170 166162 5% 53 |49 |45 1411331 3.2]1 200
500 G3 3159 |54 (4% |44 | 3.2 [33[29[24919 1 )9y
/000 44133 130 1 Q3| 1.3 11| O] — ~ - — 2o
/000D SA1 44132132 123134173 1glos! — ] —T1I99
BK CONTROL ii .
) co|6i |59 53 |49|4d | 40| 33|32 a%|2.4| 202
3-HOUR EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mg/L
Test Substance TIME - MINUTES Temp
Concentration (.-aLL)O.S 1.0 (1.5 120 |25 3.0] 3.5 40 45| 5.0 5.5 oC
BK CONTROL |
70173 [6.916.5]6:1153|53 49|45 4.0] 3.0 | 20 .2
16 bl 6215955151143 4.2| 377133] 2.9][2S |qoa
S50 6.8 6516258 (54| Sol 6] 421381341 2911979
100 Tl 631631 59!1ss!isil a3z« 3935 F3., 1].y
SCco 3151733 69166163 581S5s 54 |4.8 H9]1 40 | 19%+
A22°) 7317- 173 |63 | 65/63]5:9|54(S1 4.3 49 193
/' Coo 2179 |7.6173 [7.0l68] 6.3] 6.0l sF[s4 [ 5.1 191
SK CONTROL I 841 7.¢|14 |To |66l e2]s3 | s4|s.0f 46|l U] 19.¢
pH of activated sludge mixed liquor:  Initial_ ®%.© Final %.5
pH of highest concentration tested: Initial___1.7 Final ¥.9

Test temperature: (93 - do. 2%
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ENVIHONMENT AL LABORATORY

CALCULATION OF RESULTS

Test Substance: ‘EQ-_ZQ_QEQ__AEEE
Analyst: Trudy Stiefenhoefer

30-Minute Exposure

OECD Activated Sludge
Respiration Inhibition Test #209

Dissolved Oxygen Concentrations, mg/L

Lr: B1335
Date: 3/24/97

m L' i 0.5 1.2@ 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5 Ra (2 1% Inh. (3
BK1 7.8 7.6 7.4 7.1 6.8 6.3 | '5.9 5.4 5.1 4.7 4.2 19.6 0.7770 | 0.7989
10 7.1 -6.8 6.3 5.9 5.5 5.1 4.7 4.2 3.7 3.2 2.8 20.2 0.8848 | 0.8726 o
50 7.6 7.4 6.8 6.3 5.9 5.4 5.0 4.6 4.1 3.7 3.3 20.0 0.8958 | 0.8958 (@)
100 | 7.4 7.0 8.6 8.2 5.8 5.3 4.9 4.5 4.1 3.7 3.2 20.0 0.8400 | 0.8400 O
500 | 6.8 6.3 5.9 5.4 4.8 4.4 38 | 33 2.9 2.4 1.9 19.9 0.9903 | 0.9972 S
1000] 4.1 3.7 3.0 2.3 1.7 | 1.1 ‘0.6 20.2 1.2457 | 1.2285 (@)
1000} 5.1 4.4 3.8 3.2 2.7 2.1 1.7 1.1 0.5 19.9 1.0929 | 1.1005 (@)
BK2 6.6 6.1 5.9 5.3 4.9 4.4 4.0 3.7 3.2 2.8 2.4 20.2 0.8424 | 0.8308
% diff in controls (4): 3.9 EC50 (95%Cl)= >loco-rj L RaCm (5): 0.8148
3-Hour Exposure Dissalved Oxygen Concentrations, mg/L
mg/l] 05 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5
BK1 7.6 7.3 6.9 6.5 6.1 5.7 5.3 4.9 4.5 . .
10 6.6 6.2 5.9 5.5 5.1 4.7 4.2 3.7 3.3 2.9 2.5
50 6.8 6.5 6.2 5.8 5.4 5.0 4.6 4.2 3.8 3.4 2.9 . .
100 | 7.1 6.7 6.3 5.9 5.5 5.1 4.7 4.2 3.9 3.5 3.1 19.8 0.8036 | 0.8149 (@)
500 | 75 7.3 6.9 6.6 6.3 5.8 5.5 5.1 4.8 4.4 4.0 19.7 0.7285 | 0.7438 7.5
1000} 7.9 7.6 7.3 6.9 6.5 6.3 5.9 5.4 5.1 4.7 4.5 19.3 0.7127 [ 0.7483 6.9
1000| 8.2 7.9 7.6 7.3 7.0 6.8 6.3 6.0 5.7 5.4 5.1 19.7 0.6315 | 0.6448 19.8
BK2 | 8.1 7.6 7.4 7.0 6.6 6.2 5.8 5.4 5.0 4.6 4.2 19.6 0.7782 | 0.8001
% diff in controls (4): 1.0 EC50 (95%Cl)= > /o000 v-13 | RaCm (5): 0.8041
(1) R= Oxygen uptake rate (mg O2/-min)
(2) Ra= A adjusted to 20°Ca [R/s Ex}
(3) % Inhibition= [(RaCm)-RaS/(RaCm)}100
(4) % difference in controle: [IRaBK1-RaBI2VRACM]100 (Two controls must be within 15% of sach other.)
(5) Mean adjurted R, controis= [RaBk1+RaBik2)2
o= 1,072 Bk= blank control, S= sampie x= Tobs-20°C

RaCme= mean adjusted R, controls

Tobe= sampie temp
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OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST # 209
TEST SOLUTIONS PREPARATION

Test Substance: 3,9 - Dichlovo phenol

Sample Description: A driclhh (red labe \) ot * 09615 K& DO
Analyst: _ T\ ¢S

Date: __3 -34-97

Stock Solution Soo \ b [.Om] =05
Preparation: L, eq ™) =

D_mlued 50(:3;, 3,.5-0cf \n \D m\ \?’Q NG\OH
O d 3 wWidh M\

RAdded 2O 1.00 V2904 o \“C,\Ol?h){ P.DL
Diluded A Lo o\ MWL -G wote ¢

Shock sl oW -
Test Conc. mL added mL MQ(1) water mL syn. sewage mL microbial Total Volume
—mod _  per 500 mi perS0oml = feed per 500 ml inoculumper SO0 ML _ml
YU cOWNOL ~ — RvY l & 200 S o0
fe) 10 A7Y (e 200 Sop

Tt O P h'\? hest conc dested =77

(1) Millipore Milli-QR high purity water
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QECD ACTIVATED SLUDGE RESPIRATICN ‘NHIBITICN TEST 2209
RAW DATA

Test Substance: 3,S- Dichloro phenof

Source of Activated Sludge Mixed Liquor: Nedro Loagte (onterTregdment P (awf‘ o1 F
Date Received: _3 - 24 ~qY Date Used: 3 -24 99 . 44
Analyst: Tes '

30-MINUTE EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mg/L

Test Substance TIME-MINUTES [ Temp
Concentration(ryu,)o.s 1.0 /1.5 120 |25 ]3.0]|3.5 [4.0 [45 5.0 55| o

BK CONTROL |

1y [2¢ 119 (7] |6 (63189 [S4d |51 [47]492 |96
1O 15171 16366 |62[59]56¢ | 53151 | 4921 951 20.3

BK CONTROL # .

0l |Gl |59153/99[44|40 |37 ]32/3% |24 |a~
3-HOUR EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mg/L
Test Substancs TIME - MINUTES [ Temp

Concentration(v:?iL) 0.5 1.0 1.6 120 |25130| 35 4.0 45| 5.0 8.5 oc

BK CONTROL | | ]
76173 169 |65 64157153 |49 |4s |40 3¢ | 302

/o 89/90 |90 |3% [B.5/84 | 8.3 |81 |79 | 17 |7 | 124

BK CONTROL Ii : .

81 76|74 |70 |66]62]9% ]S54 (S0 |46 |42 | 1
PH ot activated sludge mixed liquor: Initial___8 O anal 89
PH of highest concentration tested: Initial_8§ O Final___ ¥.9

Test temperature: /9.1 —Jo0.3
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Lr: R1335

OECD Activated Sludge Date: 3/24/97
CALCULATION OFFIESULTS Respnration Inhibition Test #209
,; '~ ,‘ - 3 . . :' : ;'
Test Substance 3.5-Dichloropheno)
Analyst: Trydy Stiefenhoeter
30-Minute Exposure Dissolved Oxygen Concentrations, mg/L
mg/L | 0.5 1.0 1.5 2.0 25 | 3.0 35 | 4.0 | 4.5 5.0 5_.55“_”'!'.010'.,‘0\“ Fl1 | Ra (2 %lnh 3)
2 % ﬁr %y(» .:Ar: "_" :ﬂ ‘.:,;: .;\:;5‘ i e £ X % Ny o X RS 3‘ % "”
BK1 7.8 7.6 7.4 7.1 6.8 6.3 5.9 5.4 . . . 19.6 0.7770 O 7989
10 73 1 7.1 6.9 6.6 62 | 59 | 56 | 53 | 5.1 4.8 { 45 20.3 0.5891 ] 0.5769 29.2
BK2 6.6 6.1 5.9 5.3 4.9 4.4 4.0 3.7 3.2 2.8 2.4 20.2 0.8424 | 0.8308
% diff in controls (4): 3.9 RaCm (5): 0.8148
3-Hour Exposure Dissolved Oxygen Concentrations, mg/L
n@fL1 05 1 1.0 1 15 1 20 ] 25 30 ] 35 ] 40 [ 45 §0 | 55 ot S () | Ba (2) J% nh. (3)
BK1 7.6 7.3 6.9 6.5 6.1 5.7 5.3 4.9 4.5 4.0 3.6 20.2 0 8194 .
10 8.9 9.0 9.0 8.8 8.5 8.4 8.3 8.1 7.9 1.7 1.6 19.1 0.3333 [0.3549 55.9
BK2 | 8.1 7.6 7.4 7.0 6.6 | 6.2 58 | 5.4 50 | 46 | 4.2 19.6 0.7782 | 0.8001
% diff in controls (4); 1.0 RaCm (5): 0.8041
(1) R= Oxygen uptake rate (mg 02/1-min)
@ Ra= A adiusted 1o 20°C= (R/s.Ex]
(@ % Inhibkion= [(RaCrm)-RaS/(RaCm))100
(4) % difterence in controls: (IRaBK1-RaBK2VRaCm]100 (Two controls must be within 15% of each other.)
(6) Mean adjusted R, controise [RaBK1+AaBI2Y2
s 1072 Bk= blank control, S= sample x= Tobe-20°C

RaCm= mean adjusted R, controls Tobs= sample temp
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