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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% Suitone foamer,
1.55% sodium octyl sulfate, 1.05% polyoxyethylene monooctyiphenyl ether,
0.06% sodium lauryl sulfate, and 0.05% tolytriazole. Antifoamer SWS 214
was added at a nominal concentration of 200 mg/L.

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: Static acute
GLP: No
Year Completed: 1990
Analytical monitoring: Dissolved oxygen concentratlons 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 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 dlssolvmg
500 mg in 10mL 1N NaOH, diluted to 30mL with Millipore Milli-Q™
water, then brought to the pomt of incipient precipitation with 1N H2SO4
and diluted to 1L with Milli-Q™ water. The pH of the reference solution
was measured to be 7.2. Test substance was added directly to the
test vessels. Antifoamer SWS 214 was added to the test vessles at
200 mglL from a stock solution prepared by diluting 2000 mg of SWS
214 in 500 mL Milli-Q™ water. The solutions appeared miscible in
water.
Test vessels: Not given.
Number of concentrations: three plus 1 reference substance and 2
blank controls
Temperature: 18 —19 °C
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Total suspended solids and pH on day of testing: 7.853 g/L (TSS),
initial pH 6.7 and final pH 6.9. Initial TSS in 1000 mg/L concentration
was 3.16 g/L, initial pH 6.7, final pH 6.8, and MLSS 3.38.

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, 320, 560
and 1000 mg/L
Element values: 30-minute ECso = >1000 mg/L

3-hour ECso = >1000 mg/L

Element values based on nominal concentrations.

Remarks: There was minimal foaming in the 1000 mg/L exposure
concentration when compared to FC-206CE without antifoamer. 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 ECsg 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 H1480-4, 1990.
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LRH1420 -
Date3/2x/90

Analyst‘: 2&
ENVIRONMENTAL LABORATORY

ACTIVATED SLUDGE MIXED LIQUOR

Type Teatﬂmwwmw_

Source \, MEJ

Date Obtained ‘z‘{y_?\lcm Date Used - / zz[qo

Mixed Liquor Suspended Solids (MLSS) _“, =% g/L Adjustment _g/L
P“_wi:ﬂ_le.:l.,ﬂnﬂLbS

Comments ) - _

Test Substance i -

Sample Deacription 20 {2 \io A h«y;_)

highest . ,\OOOvasL. B
Sample pH_j.itial o1 £mn| |¢5 Adjustment
CommentsMLSS of 1000mg/l Pest, soin, duitial Aliegfs  Snal . =zRally

Reference Substance

Sample Description ; enol
hWighest Ottested , I0mg/le

Sample pH M 4.0 Adjustment
Coments Sl solution it 1.2, '

Exposure Conditions

Test Duration S

o T

Test Temperature |- |4 C

Comments
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Lab Request No..H_l:LB_O;LL

Page | of .5

Environmental Lab — Work Sheet
Sample Description Date: ;3/.&5’/ Q0

OECD ACTIVATED SLUDGE z
RESPIRATION INHIBITION TEST #209 Analyst%‘

FCl0lale ) obSO02, lndividual \aleigheks .

mz&_dtmwi&page 1 ot B o SWS 2\

T 0 Sheet

Test Conc. mg a mlM) water ml syn. sewage ml microbial Total volume
- T4 DE = SECL_T)C ! E L

BleO 280 + 259 +2S x 1, + 200 = SO
N0 0" S00 _+ 280 +25 & \p + 200 = 80D

BX Combynls shaced woriy LR HIYE0-2,

* Miviwal —?nam\VLS

(S ) [N [
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R _HI4A0 -
ENVIRONMENTAL LABORATORY page 2035
OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA

Test Substance:mmmma)u&nﬂnﬁ&mmﬂmma&——
Source of Activated Sludge Mixed L1quor:mmﬂmwmwmﬁﬁ’@——

Date Received:__%/25/d0 Date Used: _XJ23/a0

Analyst::@nﬁﬁmh’fdu—

30 - MINUTE EXPOSURE

DISSOLVED OXYGEN CONCENT
1est Substance _ ME-MINUTES TEM
Concentration (mg/t) | 0.5 |1.0 j1.5 }2.0 }2.5 }3.0 3.5 |4.0 14.5 15.0 5,6 1 C
CONTROL I 14 118 158 |53 ;}.‘1 y2lx31l3ld dol2,l W N8
220 zalzo i loaldsl 1 1 1 I8
5'90 “ éé \12_4 OIS \8
1000 0.5 \8

s

CONTROL 11 A8 152145140135 2.9 va vy R

3 - HOUR EXPOSURE

) " DISSOLVED OXYGEM CONCENTRATIONS ma/L .
Test substance . IME-MINUTES, o ‘ TE}
[ °C

Concentration (mg/L) ] 0.5 |1.0 1.5 12.0 }2.5 {3.0 {3.5 |4.0 4.5 |{5.0 }.5.5
CONTROL I 1S Lt 180 |49 Wy 153 ZLZL_S:. LS L0 N9
220 usl|zalzzlzielz.0l4104 \q
817/]0) w2 lzxdlzalzzlib Ll Q.S 19
1000 wlilstis2 iyt 1335130 dhalhhalos g
CONTROL 11 sa |y lyulzglz=zlznlodi g lizlos 18
pH of Activated Sludge Mixed Liquor: Initial LA Final LA .
pH of highest concentration tested: Initial p" ‘ Final Lb.®

Test Temperature: \8-13°C



ACTIVATED SLUDGE RESPIRATION INMIBITION TEST #209

Test Substance
30 - MINUTE EXPOSUTE

ENVIRONMENTAL LABORATORY

CALCULATION OF RESULTS

R Cor}‘ected(l)

LR HIN80-4

Date
Analys

mg/L) Pe3ese

% Inhibition in

Test Substance Oxygen Uptake Rate
R

Concentration (mg/L)

to 20 C

Respiration Rateg

CONTROL T LOIo4 L180% —
_=20 L == LZ1SS —— P (.
L
N o0 L. 5000 L5551 —t 2> E O
1000 * —-— —
CONTROL II _ L2817 L2ART .
as . -

Percent Difference in Controls(>) W.8°hA \-0°

EC50 (95% Confidence Limits) mg/L

% Inhibition in

Test Substance Oxygen Uptake Rate R Correctedu)
R

Where:

R = Oxygen uptake rat
T,obs = Sample temp,,®C

e (mg OZ/L-min.)

.8 =1,047, x = T,obs - 20°C

C = Control

*Rate vt calculable) oxygen depleted +too rapidly i less -l:haw. I mingte.

Concentration (mg/L) to 20°C Respiration Rate(zi
CONTROL I L19%9 1.4502, ,. _
. 220 L1110 L2Z2= — (4
5l20 L1SNZ L2087 0.5 2% 0.
—.1000 10940 L4 BRT .S _
- CONTROL 11 LOTILT LIROL - -
Percent Difference in Controls (3} % \,’3\5/0(' :
ECig (95% Confidence Limits) mg/L
(1) Temp. Correction= ~*§'b—s- (mg 0,/L-min.) (3) % Difference =_'..1-_ix 100
& RC.1 + RCZ
+ RC 2
3 o The two control respiration rates
(2) % Inhibition= X 100 ' should be within 15% of each othe
RCl + RC2
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LR*J“*E“)_{i
Date Z;[zaZQQ

AnalyS%_L_
ENVIRONMENTAL LABORATORY ‘

ACTIVATED SLUDGE MIXED LIQUOR

Type TestAckivated Shidee™ Kespivgtion lnhinitiod “Test OECD*203

S°urceMm_hm:ma¢r§E’PM Mu
Date Obtained Date Used 5‘125 [Qp

Mixed Liquor Suspended Solids (MLSS) ™ ?)575 g/L Adjustment _g/L

pnl Oll I!I: E. 2'9

Comments . T

Test Substance

Sample Descriptio:%%» T . . G!AJM
Wi ) \ooOmglL i

Sample pH ‘I!!‘I:ylﬂl o1, final 2. R Adjustment
Conments Soter I saluctivet, opik_la11,

Reference Substance

Sample DescriptiW .
highest ow testéd, 1OmafL
Sample pH 'm\:h‘il R . fFinal 4.0 JAd;]'zﬁltment:

Comments el sodution, P "2,

Exposure Conditions

Test Duration 5 Mé“fﬂ

Test Temperature |R-|9

I

Comments
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Lab Request No. HI4B0 -S

i Page | of

Environmental Lab — Work Sheet
imple Description Date: J_’)/ 23 'l 90

OECD ACTIVATED SLUDGE
RESPIRATION TNHIBITION TEST 4209  Analyst: )

Stock and Test Solutions Preparation

.

ﬁan' M\n
STOCK SOLUTION: zooowg/ammb Each_1ml, = leg
— zocnms NWAFPINA ' NW Milli-& water

(Mﬁlﬁ%mw DH L1,
T

est Conc. ml stock soln miM) water mi syn. sewage  ml microbial , T;Tfal volume

mg/L Er 500 ml Er 500 ml feed per 500 ml inoculum per 500 ml ml

Loco 125+ 154+ W+ o0 = mo0

WMN
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Test Substance: D[S 214 Antifoamer (4/4lal) Silicones Gwp

Source of Activated Sludge Mixed Liquor:

Date Received: _5/2;-'; /Ci()

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

AnalySW

30 - MINUTE EXPOSURE

LR—HHBD5§3_
page 2

oration, Adr-{anj M,

Date Used: _x[zx j%

DISSOLVED OXYEEN ﬁ?ﬂCi?TBﬂl]Qus ma/l
- S

Test substance . ' Lﬁ
Concentration (mg/L) 0.5 | 1.0 |1.5 |2:0 2.5 ]3.0 /3.5 ]4.0 14.5 ]s0 155 |%
CONTROL I .4 5.8 5.3 LlL“I CWARMEEARFAVIFAN AW T

. : z: - .

1.0QD 5.0 ‘ lq \la 0] B Ols \&

A St
CONTROL 11 Agls2lus vo |xs 29 K2l AR \
3 - HOUR EXPOSURE '

DISSOLVED OXYGEM CONCENTRATIONS ma/L

. est Substance ME-MINUTES : | TE!
Concentration (mg/L) | 0.5 [1.0 |1.5 }|2.0 |2.5 [3.0 3.5 14.0 J4.5 |s5.0 |'5.5 |°c
CONTROL I bSild 1S.L]149 144 12 1R.2 124 12,0 [\.s [ 1o 19

1000 2.0 LS 1 1.0 LOS 9
CONTROL IT 9B |4ajuyd |38 a2 ]24]1M]12[058 18
PH of Activated Sludge Mixed Liquor: Initial (o" Final 0 9
PH of highest concentration tested:  Initial o.M Final lb.8

Test Temperature: I18<19°(_
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ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209

Test Substanc

30 - MINUTE EXPOSURE

ENVIRONMENTAL LABORATORY

CALCULATION OF RESULTS

LR_HI4R0- 5
Date x [z 2 (gQ
Anal

yst %ﬁ
g Mo

Test Substance Oxygen Uptake Rate R Cor.rected(l) ¥ Inhibition in
Concentration (mg/L) R to 20 C Respiration Rate(z
CONTROL, 1 L Ot 11803 —

1000 1.OK’UG LAY Llo —
CONTROL II 1. 1294 L2384

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

5, 8%

Test Substance ' Oxygen Uptake Rate R Correctedu) $ Inhibition in
R

Concentration (mg/L) to 20°C Respiration Rate(z)
CONTROL I . L.1939 12502, —
. 1000 LISSlo L2101} e— —
CONTROL 11 _ L0 11200 i

Percent Difference in Conti'ols (3)

(1) Temp. Correctionz ——a202S

S.77

(3) % Difference= -—-—-ix 100

BCin (95% Confidence Limits) mg/L '
cti obs (mgO/me)
&*

C+RC

(2 % Inhibition.

Where:

X 100
Gc + RC)

R = Oxygen uptake rate (mg O 5/L-min, )

T,obs = Sample temp,,°C
x = T,obs - 20°C

6 = 1,047,
C = Control

+ RC)

The two control respiration rates
should be within IS% of each othe

—
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e i P ) Solias [15] [TSS] [TDS] Wo Touta
3M Environinental Laboratory - Raw Data Sheet — A
(Hhed) pp 215 £0 L-T1, Sec. ZSHOD. ! £
Method Reference: Std. Methods (WW ;;rﬁste 6/&."?\ vk, and M_, —l
Salculation: mg/ Residue = 9 residue x 1000 Mﬁm 4 ined Gauﬁed’ 3/23 'io) %ﬁu E;ZZS/?/) S_
' ~ misample For 1R HINBO-2,4,6 & 3,5-DaP o |
T T lter
nf‘.‘.f."&?on "'”“..'.Sn““"" 'f" Sample -?t':}“lg?% Weight (g) W':l‘:hl?m(g) | Residue moA Comments
Intial <
%1 5 1L.1s49 LSk 0.0x49% HBLO TN
S LISRA L1191 0.0292, 1840 §>< 1853+ 2w/l
S 5 IPERY 11252, A.0393% 1800
T el o) L1148 L1213 A.01SS | Boo N
5 5 L L3S 11208 00157 | =140 = R= 3140 Homgl
- 5 1. 13bS 11200 0.0159 | 3180 D
e o] 5 Li3s2, | iy 0.0ISB | A0 N ‘
8 5 1334 LIS 0.0159 2180 SFeaHaX 2. |
5 L (34 LUy 0. 015 o P X=510L 20weL|
WwEQlDbQE : |
e 5 L1223 LA1M) Q.01 2 ZHD >
Y G L1324 | 11219 OO0S | = X 25340 x|
l . ARSS \ 0109 A
T S LIASS L8k Q.01° 2280
;ﬁm@.ﬁk < L1322, L1184 Q.0l® A0 |
est Solulion, , 4 b —_ -
14 5 L12<® | 11189 0.0l | Z3B0 . = 530E20malL
IS Y - L1330 1. [ZI0 0.0170 | 3400 ) |
BEST ”UFYAVA“-A BLE
B 00178 %




