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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-3003. (1-
Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was not given. The test sample
is FC-3003. Current information indicates it is a mixture of 1% PFOS, 15%
diethylene glycol butyl ether, 79.39% water, 2% Sultone foamer, 1.5% sodium
octyl sulfate, 1% sodium decyl sulfate, 0.06% sodium lauryl sulfate, and
0.05% benzotriazole.

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: 1997 -

Analytical monitoring: Dissolved oxygen 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 H2SO04
and diluted to 1L with Milli-Q™ water. The pH of the reference solution
was measured to be 6.3. Test substance was added directly to the
test vessels.

Test vessels: Not given.

Number of concentrations: five plus blank control

Temperature: 19.2-21.6°C :

Total suspended solids and pH on day of testing: 4.04 g/L (TSS in
final 1.61 g/L), initial pH 7.9 and final pH 8.6

Element Basis: Respiration inhibition as determined by oxygen
consumption.

Remarks: Values corrected to 20°C for calculations.
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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 test substance 3-hour ECs for activated sludge respiration inhibition was
determined to be >1000 mg/L. This concentration inhibited respiration by
~24%.

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

DATA QUALITY

Reliability: Klimisch ranking = 2. The study meets all the 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 R1331, 1997.

OTHER

Last changed: 6/26/00
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Date 3-21-97
ENVIRONMENTAL LABORATORY Analyst S\C‘i .

Page | of 8
ACTIVATED SLUDGE MIXED UUJQUOR

Type Test OECO ACTIVATED SLUOCE RESPIRATION TOHRIBITION TEsT 2

ACTIVATED SLUDGE MIXED LIQUOR
Date Obtained 3 -K/-97 Date Used 3 -2/-949

Mixed Liquor Suspended Solids (MLSS)_H. 24 gl  Adjusted to ___ — gL
leo di24197%s
MLSS in final test solution x9S gl

- -

Initial pH _1.K (1st test soin. prepared) Final pH _%¥.¢  (last soin. prepared):

Comments:

JEST SUBSTANCE
Sample Description Fc-3003 AfFr

Initial pH of highest conc. tested (jmﬁjg_) = Ll Adjusted to pH __

Commaents

REFERENCE SUBSTANCE
Sample Description 3, S - Dichlorophenol

Initial pH of stock solution (SO _mg/L) = e3> Adjusted to pH
Comments
EXPOSURE CONDITIONS

Test Duration 3 how s

Test Temperature Range: 9.2 -21.6_ C

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

Test Substance: Fc- 3003 AF FF

Sample Description: _ o\den Deaiown \i O tq d

Analyst: TS
Date: 3-4/-97

TestConc.  mg added mtmatH-water  mlL syn. sewage

Total Volume

_mel  perSo0mL _perSQOml  feed por 500 ml incculumperS0Oml @ ——mh .
Guecordieol as4d 6 200 500
Lo \ S 254 [ 200 5¢co
So 25 ag4d lo 200 500
(00 So 234 A 20 5D
500 AS0 59 I F75) goo
1600 s500 ajfl 16 200 Sco

/000 QD_ 254 lo 200 SO0 -
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' BEST COPY AVAILABLE A BB

ENVIRONMENTAL LABORATORY Q3ofe
OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA =

Test Substance: FC~3003 AFFF
Source of Activated Sludge Mixed Liquor: N\w\ﬂo (LDas e (Wnfet T e Arment ¥ lawt

2A. o
Date Received: 3 ~& 1 =97 Date Used: 3 - 1-97 - m
Analyst: TS .
30-MINUTE EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mg/L
Test Substance TIME-MINUTES JTemp
Concentration (nsh.) 05 |10 {15 |20 |25 30| 3.5 [4.0 |45 [5.0 | 55| %C
BK CONTROL | T
72173163 G258 |Sy| 49 ]4.2]3.9 3% 2-g | A6
1o Fles 60l Sels.alds]| 401 35] 3.1 AS a.n! ALs
50 10 | 51 G.1| 55148l 42| 1133 | 2% A2 (.l 414
loo 68 6.2/5.5] 49| 43| 3¥ 384 [ 29lad] 1.3 (2] R4
S5co 63l eolss |43 92[»33| 32402}t 1.2} 20.F
foco (5815243134 129 24 |=zo [J.alo6s]l =1 — idlo
o000 |S8lail43|3.61a41a3/t6l03l05] — |— | 206
BK CONTROL I
stldel g2l 31332 | A4 L[4 1006 2.0
3-HOUR EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mg/L
Test Substance TIME - MINUTES | Temp
Concentration ('3\0..) 05 |10 |15} 20 }25]30} 35 4.0 45| 50 5.5 oC
BK CONTROL | '
Jol83 |8S gL |78 [7S |70 |65 |64]SF| 53 191
Lo 41! 83] 80726 |7 |6F |6l ST 154 1498 49 20.0
S50 83185 1%.4 (7.8 174169]6516,215%541499 19.5
{00 2179 176 |74 (X 656D [5.615A143F 142 | 199
SO0 184l %il1a | 174]7.0] 63| 64] 605} 53 5.0l 12.3
7oc0 (¥ 341 8.0 1.511.5170 | o ¥ eHle2]5.¥ (541 N1
7060 |Rel¥H | 84179 11|74 |70l 68| &S] 64} SR 195
BK CONTROL T 7|72 6% | 63) 53] 55| SN [ He[43[33 [203
pH of activated sludge mixed liquor: Initial 1.9 Final %9?
pH of highest concentration tested: Initial 1.9 Final . ‘

Test temperature: _{.2-21- 6 7
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Test Substance: FC-3003 AFFF

et YV NNV ) AL LADAPATVUMT

CALCULATION OF RESULTS Respiration Inhibition Test #209

B TC T SELE L ST oo |

Analyst: Trudy Stjefenhoefer

30-Minute Exposure ’ Dissolved Oxygen Concentrations, mg/L

. Li. il
OECD Activated Sludge Date: 3/21/97

mag/L] 05 ] 1.0 | 1.5 ] 20 | 25 | 30 | 35 | 40 | 45 | 5.0 | 55 | tempoc | R (1) | Ra(2) |% Inh. (3)

I EIRIR RGO SR
T
% "‘%w:::' 334 @R i

BKt 1761 731 67 1621 58] 54 49 | 42 | 39 | 32 | 28 | 216 | 0.9915 0.8871

10 6.7 6.5 6.0 5.6 5.1 4.5 4.0 3.5 3.1 2.5 2.0 21.5 1.0036 | 0.9042 o
50 7.1 6.5 6.1 5.5 4.8 4.2 3.7 3.3 2.8 2.2 1.8 21.4 1.0679 }0.9688 (o)
100 | 6.8 6.2 5.5 4.9 4.3 3.8 34 2.9 24 1.8 1.3 21.1 1.0558 | 0.9780 o
5001 6.8 6.0 5.5 4.9 4.2 3.7 3.2 2.7 2.2 1.7 1.2 20.8 1.0703 | 1.0124 (v}
1000{ 5.8 5.2 4.3 34 29 | 24 2.0 1.1 0.5 21.0 1.2762 | 1.1905 (o)
1000| 5.8 5.1 4.3 3.6 2.9 2.3 1.6 0.9 0.5 20.6 1.3286 | 1.2743 o
BK2 5.1 4.6 4.2 3.7 3.3 2.7 24 1.9 1.4 1.0 0.6 21.0 0.9018 |0.8412
% diff in controls (4): 5.3 EC50 (95%Cl)=> |oo<:sm3 \L RaCm (5): 0.8642
3-Hour Exposure Dissolved Oxygen Concentrations, mg/L
mg/L] 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 5.5 | Temp. C R (1 Ra (2) |% Inh. (3
BK1 | 9.0 8.7 8.5 8.2 7.8 7.5 7.0 6.5 6.1 5.7 5.3 19.2 0.7891 | 0.8342
10 8.4 8.3 8.0 7.5 7.1 6.7 6.1 5.7 5.4 4.8 4.4 20.0 0.8824 | 0.8824 o
50 8.7 8.5 8.1 7.8 7.4 6.9 6.5 6.2 5.7 5.4 4.9 19.5 0.7976 |0.8258 (o)
100 | 8.2 7.9 7.6 7.1 6.7 6.3 6.0 5.6 5.1 4.7 | 4.2 19.9 0.8145 |0.8202 0.5
500 | 8.4 8.1 7.7 7.4 7.0 6.8 6.4 6.0 5.7 5.3 5.0 19.8 0.6861 | 0.6957 15.6
1000| 8.6 8.4 8.0 7.8 7.5 7.0 6.7 6.4 6.2 5.8 5.4 19.7 0.6545 | 0.6683 18.9
1000 8.6 8.4 8.1 7.9 7.7 7.4 7.0 6.8 6.5 6.1 5.8 19.8 0.5758 | 0.5838 29.2
BK2 | 7.9 7.6 7.2 6.8 6.3 5.9 55 5.1 4.6 4.3 3.9 20.3 0.8315 | 0.8144
% diff in controls (4): 2.4 EC50 (96%Cl)= RaCm (5): 0.8243

> Ioooa v
(1) R= Oxygen upiake rale (mg O2/.-min)

(2) Ra= R adjusted %0 20°C= [R/8.EX)
(3) % inhibktion= [(RaCm)-RaS/(RaCm)}100
(4) % difierence in controls: [IRaBk1-RaBIVRaCM]100 (Two controls must be within 15% of each other.)
(5) Mean adjusted A, controis= [RaBki+RaBi2)2 .
o= 1072 Bk= blank controf, S= sample x= Tobs-20°C
RaCm= mean adjusted R, controls Tobs= sample temp
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OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST # 209
TEST SOLUTIONS PREPARATION

Test Substance: 3. - Dichloropheno |

sampie Descripon: ALORICH (Re0 LABEL) LoT™ 03615 l<C> Dc;
Analyst: ’V\L‘é

Date: _3-A!~-97

Stock Solution

Preparation: ) ) .
Ol ssolued NaOW

well 3.2y ‘
Test Conc. mLadded  mL-MQL) Wafer  mL syn. sewage mL microbial Total Volume

BLe_coiaoct 7Y le 200 565
X&) \D. A74 leo 200 = =To)

TxiaD i ighest conc deoled = 1.8

1) mmnkcaﬂngh-pumy—m TesS 3-21qy =
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ENVIRONMENTAL LABORATORY °q 6ol ®
QECD ACTIVATED SLUDGE RESPIRATION INHIBITICN TEST #209
RAW DATA

Test Substance: 3,9 - D‘b‘n\o(‘o(ﬂ"f‘”o‘

Source of Activated Sludge Mixed Liquor: MeAro (Daste Water Treadmendt Plcud st.6&
Date Recsived: 9 -/ ~97 Date Used: 3 - 21 943 i
Analyst: 1 S

30-MINUTE EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mg/L

Test Substance TIME-MINGTES Temp
Concentration (!’3&.) 05 (1.0 [1.5 | 2.0 |25 30|35 |40 |45 |5.0]| 85| o
BK CONTROL I '
Te |73 |61 G2 |5% |54 |49 42 1393228 |4l
1o 8.1 7.9 7-6/172 69|67 4 ]60]| 57154 |5.0 210
L
BK CONTROL i
cil deld4| 37|33 |20 24|19 |14 | /10]06 Ao
3-HOUR EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mg/L
Test Substance TIME - MINUTES Temp

Concentration(n3lu0.5 1015120251301 35 40 45| 50| 5.5|.°C

BK CONTROL |
9ol 87 185 [ 8278|726 | 10 bs | 615 | S3 192

6 Fo 133 1371 %5184 82/ %0 |78 [7S[74 |72 {20.i

BK CONTROL Ii 29 |76 |72 |08 |ea |59 .|5s [S1 |46 43| 39 (203 ﬂ
pH of activated sludge mixed liquor: Initial 1.9 Final .6
pH of highest concemratnon tested: Initial F-0 Final Y

Test temperature: _19.2- 2.6
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ENVIRONMENTAL LABORATORY

T Bi3dl
OECD Activated Sludge Date: 3/21/97
CALCULATION OF RESULTS , Resptratlon Inhibition Test #209 5
- Lk 1
Test Substance ammmm
Analyst: Imgy__sxmmatﬂ
30-Minute Exposure Dissolved Oxygen Concentrations, m L
mg/L 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 Temp, °C M&H 1"" Ra (2) |% Inh. (3)
BK1 7.6 7.3 6.7 6.2 5.8 5:4 4.9 4.2 3.9 3.2 2.8 21.6 0.9915 | 0.8871
10 8.2 7.9 7.6 7.2 6.9 6.7 6.4 6.0 5.7 5.4 5.0 21.0 0.6303 | 0.5880 32.0
BK2 5.1 4.6 4.2 3.7 3.3 2.7 2.4 1.9 1.4 1.0 0.6 21.0 0.9018 |0.8412 :
% diff in controls (4): 5.3 RaCm (5): 0.8642
3-Hour Exposure Dissolved Oxygen Concentrations, m L
mg/l} 0.5 1.0 1.5 20 | 2.5 3.0 35 4.0 4.5 5.0 55 | tempcc | R 1 Ra (2) {% inh. (3) |
BK1 | 9.0 8.7 8.5 8.2 7.8 7.5 7.0 6.5 6.1 5.7 5.3 19.2 0.7891 | 0.8342
10 9.0 8.9 8.8 8.5 8.4 8.2 8.0 7.8 7.5 7.4 7.2 20.1 0.3891 | 0.3864 53.1
BK2 7.9 7.6 7.2 6.8 6.3 5.9 55 5.1 4.6 4.3 3.9 20.3 0.8315 | 0.8144
% diff in controls (4): 2.4 RaCm (5): 0.8243
(1) R= Oxygen uplake rate (mg O2A.-min)
2) Ra= R adjusted 10 20°C= [R/e.Ex]
(3) % Inhibltion= [(RaCm)- -RaS/(RaCm)}100
(4) % ditference in conirols: [ln-snmvnncmnoo (Two controls must be within 16% of each other)
(5) Mean adjusted R, controis= [RaBk1+RaBi2y2
o= 1072 Bks blank control, S= sample “s= Tobs-20°C

RaCm= mean adjusted R, controls

Tobs= sample temp
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Chain of Custody Record
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M Environmental Laboratory ! 07 6 59 : P md w0
" Fom 35176 - PWO - Fom F . Sl
M Facilit M Project Title , 3M Prgiect Number
B ST T Ao (k) Ui, /
Address M Facity Contact U 3M Department Number
AV
Cy, State, Zip Code 30 Tatephons Number Lab RequesyTemplate Nurber
S“m ‘z'"" %‘ MMP:PP(C/ ¢ Number g::htainers E E [] samples Spli; See Attachment
Pow_ 7 Proservatives B3 omments
25> g NI i
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12
13
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" Original - Accompanying Samples Last Page - Orignator

See Reverse Side For Instructions




