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

Remarks: The 3M production lot number was 519. The test sample is FC-
203CE (2/21/89). Current information indicates it is a mixture of 1.84%
PFOS, 30% diethylene glycol butyl ether, 60.23% water, 2.56% Sultone
foamer, 3.1% sodium octyl sulfate, 2.1% polyoxyethylene monooctylphenyl
ether, 0.12% sodium lauryl sulfate, and 0.05% tolyltriazole. 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

GLP: No

Year Completed: 1990

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 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 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 H,SO,
and diluted to 1L with Milli-Q™ water. The pH of the reference
substance was measured to be 7.4. Test substance was added
directly to the test vessels. Antifoamer SWS 214 was added to the test
vessels at 200 mg/L from a stock solution prepared by diluting 2000
mg of SWS 214 in 500 mL Milli-Q™ water. The test substance and -~ —
antifoamer appeared miscible in water.
Test vessels: Not given
Number of concentrations: three plus 1 reference substance and 2
blank controls
Temperature: 20 - 22 °C
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Total suspended solids and pH on day of testing: 5.033 g/L and
initial pH 6.6 and final pH 6.9, Initial TSS of 1000 mg/L concentration
was 2.027 g/L, pH 6.6 while final TSS of 1000 mg/L concentration was
2.213 g/, pH 6.8.

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 ECsp = >1000 mg/L

Element values based on nominal concentrations.

Remarks: There was a slight reduction in the amount of foam formed in the
1000 mg/L exposure concentration when compared to FC-203CE 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 test substance 3-hour ECs; 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 ‘ R

This study was conducted by the 3M Company, Environmental Laboratory, St
Paul, MN, Lab Request number H1480-3, 1990.
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Lab Request No. H{4 BN~

Environmental Lab — Work Sheet ~ F20° —1  of _3
Date: _3//9 /90

OECD ACTIVATED SLUDGE
RESPIRATION INHIBITION TEST #209  Analyst _——SSgr <o\

Test Solutions Preparation

>ample Description

\ .~ ALY .\
’
[N

Wis214 Anteloamer at 200, wag/ls desage.  SwS 214 S-\—oﬂi-satuﬁnm.;mm%/
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Test Substance:
Source of Activ

Date Received: _%//9/90

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

Ana1yst?EE5212222221:E§2m24b422ég=

30 - MINUTE EXPOSURE

LR _&/¥) 3

PIge Lot

Date Used: J//Q/?D

DISSOLVED OXYGEN C%NC;NTBA“QNS ma/l
ME-MINUTES

ated Sludge Mixed Liquor:[ﬁE2&21J418ti&:L2235iZ&zZ¢ZﬂéZZZEhz§¢5¥EZBHZ44&ZEL

Test Temperature: 2.0-22 °C_

00113

conliiirfi?éﬁa?SS/L; 0.5 1.0 1.5 [2:0 J2.5 ]3.0 3.%]4.0 (4.5 |50 |5.5 IE*

CONTROL I 7L Vo3 8954150 |4l 4113 7155]2.92.5] 2,
=70 25 2518 |1z |o.7 P43 '

Slg0: Al 2.2l 1.0 E8s 20

1000 a4 127120 1.3]|o.S 20

~ CONTROL 11 S8 18S9 Wi 4] |20l =2|2.81242,0| 16 l2)

3 - HOUR EXPOSURE

Test substance PLISOLVED OXYIGiﬁg-hC;?:SIE_gRA " : ’-TE‘

Concentration (mg/L) | 0.5 [1.0 [1.5 2.0 |2.5 {3.0 |3.5 4.0 }4.5 5.0 [5.5 |°C

CONTROL I 891580152 4B 43|41 27| 3.2| 28| 2.412.0 |21

320 1.0 48 (M0 |AL|ARI (2823119 L5142 102 |21

AlpD 52 |NT %4 3R)|39 |2S|=x/12.712.2 L91LSILL 1Z2)

- 1000 L3159 |80 |53 |80 Wol43 M0 13.613312.9212/

CONTROL 1T 89 |S. SIS/ |4o|42]|58|2.3(2912.52.1]/.06]l22
PH of Activated Sludge Mixed Liquor: Initial (oo Final (0.9
PH of highest concentration tested: Inttial (,, (v Final |, ®



Test Substance

ACTIVATED SLUDGE RESPIRATION INMIBITION TEST #209
CALCULATION OF RESULTS

SWS2/

LR _4/%8) -3

Date
Analyst
oﬁyﬁ%

30 - MINUTE EXPOSURE |
Test Substance Oxygen Uptake Rate R Cor.rected(U ¥ Inhibition in
R

Concentration (mg/L) to 20°C Respiration Rate (2)

CONTROL I 0,849 R

- Koo 1,190 L1990 - 50
1000 L ~00 L Hbon —— —£3.

. .

CONTROL II 0.82,30 0,184

.Percent Difference in Controls (3

2250
EC50 (95% Confidence Limits) mg/L

Test Substance Oxygen Uptake Rate R Corrected (1) % Inhibition in
R .

Concentj'_a.ttign (mg/L) to 20°C Respiration Ratecz)
CONTROL I 0. Ao 0.1
— 220 0. 2073 0. 171 Q1

sl 0.8000 (. Tl Llo
— 1000 _0.0(SS Q. A5 | & ,
-~ : L
i /

. /

CONTROL 1 Q. B0 Q11852, / ~

Percent Difference in Controls (> 2,27

Cen (95% Confidence Limits) mg/L

1) Temp. Correctionz —ia2S (mg 0,/L-min.)

o
RC, + RC
> 2 -
2) % InhibitionT X 100
Gcl + RC)
here: 2 ‘

= Oxygen uptake rate (mg 0,/L-min, )
»0bs = Sample temp,,®C

= 1,047, x = T,obs - 20°C

= Control

3 % ifference:—’-—l.——ixi IOD.

The two control respirationrates
 should be within 15% of each other

‘Rcl + RCz)
3
P4

~
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ENVIRONMENTAL LABORATORY

ACTIVATED SLUDGE MIXED LIQUOR

Type TeatAckivated Sludge Resargtion_likibition Test OFCD4209

Source Metro LiastZ Trcatment Praut, SATPaud Mu
Date Obtained :’;rgéﬁo Date Used 5[23 lgp

Mixed Liquor Suspended Solids (MLSS) ™ Q8% g/L Adjustment §/L
pH 4 ill R I j E; l! I g
Comments .~ .
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Sample Description . i N 'an, \
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Reference Substance
?M

Sample Description - I
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Sample PH M8l R }-ﬂmﬂ ~.0 Adjustment
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Exposure Conditions

Test Duration 5 Héﬂrﬂ

Test Temperature |QR-(Q °c

Comments
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Form 10820-8 -0 - PWO

Lab Request No. HI4B0 -S

Environmental Lab — Work Sheet 206 —| of .3
Date: J’)’/ 23 / 90

OECD ACTIVATED SLUDGE
RESPIRATION INHIBITION TEST 4209  Analyst: )
Stock and Test Solutions Preparation
OWS 2N Antingmer ( (47 Bb) Silicones Qorncna:hm Adman M\
STOCK SOLUTION: znooma/ammt . Each i, = L\-mg

— ZO(T)VMS Sw(s zid /ﬁoc;mL, Ml -ﬁ) LAater

fimbl-_mnj_msmbk.lmﬂ DH 1
?

Sample Description

‘lest Conc. ml stock soln mlM) water

ml syn. sewage ml microbial Total volume
mE/L per 500 ml per 500 ml feed per 500 ml1  inoculum per 500 ml ml

1000 128 + |89 + ile + 200 , = 5800

Baced “Bis Conbynls with L5 HIYR0 ~2ail,
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ENVIRONMENTAL LABORATORY pge 2o+ 3

OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA

Test Substance:ﬂﬁﬂiﬁﬂﬂ&m&&ﬂa@_&umamﬁm; Adeign, M),

Source of Activated Studge Mixed Liquor:
Date Received:_?;jl?;/‘in Date Used: :S,lz%,l%

AMMW

30 - MINUTE EXPOSURE

- DISSOLVED OXYGEN CONCENT
1est Substance . ME-MINUTES 'LEM
C

Concentration (mg/L) 0.5 | 1.0 f1.5 [2.0 |2.5 [3.0 |3.5 |4.0 |a.5 5.0 |s.5
CONTROL I TN lLS I8R5 141]42.1=m Al lzblizl 1L IR
. 2:) :
10600 20119 1. &alo.alLAs . _, IR
5:
CONTROL II ARg1852,14sS 140 185 129 (25 11a g !

3 - HOUR EXPOSURE

" ~ DISSOLVED OXYGEM CONCENTRATIONS
Yot SubsTance ~ “TIME-MINUTES ; - TTEr
3.0

Concentration (mg/L) | 0.5 [1.0 |1.5 |2.0 |2.5 3.5 |4.0 ]J4.5 |5.0 |'5.5 [°c

CONTROL 1 eSiled SL|49 (44 12K 1R 2124120 [.s | Lo hg
1000 2.0 Ls o BBs q

CONTROL I 58 (49 (Y [38|==x|27]24 [ \1]12]0s 18

PH of Activated Sludge Mixed Liquor: Initial o Final (b9

PH of highest concentration tested: Initial o.M ~ Final 0.8

Test Temperature: I8-19°0_ 001141



Test Substance.S\

30 - MINUTE EXPOSURE

ENVIRONMENTAL LABORATORY

ACTIVATED SLUDGE RESPIRATION INHMIBITION TEST #209
CALCULATION OF RESULTS

IR_Hi4an. 5
Date
A eda0

739¢ X T

iar], M.

Test Substance Oxygen Uptake Rate R Cor.rected(U % Inhibition in
Concentration (mg/L) R to 20 C

Respiration Rate (2)

CONTRQL T Lol 1.180% T
1000 LoRug L8 Ll —
CONTROL I L. 1294 L2384

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

N . B%

Test Substance Oxygen Uptake Rate R Corrected(l) ¥ Inhibition in
Concentration (mg/L) R

to 20°C Respiration Rate (%)
CONTROL I . L1939 L2502,
— 1000 LISS . 210} —
- CONTROL 11 LO 1. 18000

Percent Difference in Controls (3)

8.7

——

% (mg 0,/L-min.)

ECin (95% Confidence Limits) mg/L : —
(1) Temp. Corrections ——labS (3) % Difference :qu 10D
&

+ RC
; t_§§- X 100

(“C
(2) % Inhibitions

Where:

% -b0xygen uptake ratg (mg O
0bs = Sample temp,,°C
&'« 1.o47?npx - '?‘Tgb; - 20°C

C = Control

RC1 + RC

z/L-mirn. )

1
RC1 + R(Z2

The two control respiration rates
should be within 15% of each other

/
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