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 suifate, 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 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
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 solutlon 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



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 ECso = >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

This study was conducted by the 3M Company, Environmental Laboratory, St
Paul, MN, Lab Request number H1480-3, 1990.
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ACTIVATED SLUDGE MIXED LIQUOR

Type Test Ackivated Sludge Resaication anikition Tesk QEC¥204

source Mehm Waste Treatiment” Plaet  SETPaud, M.

Date Obtained Z/19/490 Date Used =/1q /G0
e k 4 , ¥
Mixed Liquor Suspended Solids (MLSS) _&§ ()X = g/L Adjustment _g/L
pH LY I . l I ! Et l l . -
Couments ' . z

Test Substance )
Sample DescriptionPCZo%CE. Luk 50 (2/21/en) with AtiGracacr SIS 214 (200 wgll)
highest co ontested | 1000 wmalL
Sample PHj,lial lolo, final bR Adjustment
Comments MLSS of l0o0englt, test scln.s iwikial 2,02"1gfl Final(2He) 2,243 g/

Reference Substance

Samplé Descriptiomnnl
Wighes slormglu
Sample pH jwiHAl o1 . final 108 Adjustment
Coments_&km%_adm. o 4
T

Exposure Conditions

Test Duration_:)_)ig&
Test Temperature ZQ =2 z °C

Comments
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Sample Description Date: __ <53 /19 /qO

OECD ACTIVATED SLUDGE
RESPIRATION INHIBITION TEST #209 Analyst: %jé\

Test Sn]ntiqns__Erepar_aﬁ_qp

A Al A )
oL Soluhon
o QOO (A . = 00w OO A - & AA B le\)o
Test Conc. mg added mlM) water ml syn. sewage  ml microbial Total volume

-
o/ [ _ M

220 O+ 254 + 75 +« \I, ¥ 200 = SO
SBloh 280 + 289 + 2S5 %+ i, + 200 = S00
1000* 8500 + 259 + 25t + 200 = Sna
BsCowdol I o + 284 «+ O ¥ 4+~ 200 = Sod

SMaved B Control T et LR HIURO-|,
*fl‘ll {uchon v amaund QEE:Elﬁ:HE:! Shen o¢ Fs A

1o PC 203 CE withoaut antiCoamer

MM_NWLBWl W mpasuﬁm\o) =S,




LR _K/¥r 3R
Pge LoFD

ENVIRONMENTAL LABORATORY

OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAk DATA

Test Substance: - S

Source of Activated Sludge Mixed Liquor:mmmaﬂ&m%

Date Received: %//9/90 Date Used: _.35//9 /90

AnalystT ADCAE/E” Kb idrdu

30 - MINUTE EXPOSURE

DISSOLVED OXYGEN CONCENTRATIONS ma/l.

Test Substance ME-MINUTES TCMP

Concentration (mg/L) | 6.5 | 1.0 |1.5 [2:0 [2.5 |3.0 | 3.%]4.0 J4a.5 ]s.0 |55 |¢
CONTROL I 7l e 1572154 15.0 {ﬁ@ A EIRT1B312.912.5]2)
=720 55 12,8118 | LZ 0.7 ” S ' 20

2!

Hlg0- Al 12,211 }1.0 LOS 20

1000 ad 127120 1L31OS 20
- CoNTROL 11 581825149 W4 |4) 2022128124120 1k 12 ]

3 - HOUR EXPOSURE

| DISSOLVED OXYGEM COMCENTRATIONS ma/L ,
- Test Substance IME-MINUTES TEHE

Concentration (mg/L) | 0.5 {1.0 |1.5 |2.0 }J2.5 [3.0 [3.5 ]4.0 J4.5 |5.0 |.5.5 |°C

CONTROL I F,Sﬁ B.0l52, |4 R 4S|4 BT| B2 208 2.412.0 |21
220 50 A8 X0 |1ALIAI (128123119 | LS 0.9 121
AlaD 52 I8TI%4RIRG 131312712381 L9 1 LS L1 2]

— 1000 =159 180 |53 8.0 Ne |43 140 |AbL13312.7 12/

CONTROL II 89 |S5.818.1 [Ho|A213813.312.912.8\12.117.61R2Z)
pH of Activated Sludge Mixed Liquor: Initial (p.l Final (p.9
pH of highest concentration tested: Inftial PRV Final |,, 9

Test Temperature: 2.0-22°C
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ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209 pate -2
CALCULATION OF RESULTS y

Test &xbstmcewmwdﬂﬂﬂﬂﬁm‘%@éﬂ&ﬂaﬁy/ b

30 - MINUTE EXPOSURE

Test Substance Oxygen Uptake Rate R Corrected( ) ¥ Inhibition in (2
Concentration (mg/L) R to 20°C Respiration Rate (%)
CONTROL 1 0. 8491 NSl

220 LiadT Va4l — 43
Koo 119 Lo L1910 — - 49U
1000 L Y00 LHbon — &3
.
-‘:
QONTROL I1 0.8230 Q. 13l
Percent Difference in Controls ) &, Z,% ’

EC¢y (95% Confidence Limits) mg/L

M

Test Substance Oxygen Uptake Rate R Cor.rected(l) % Inhibition in 2)
Concentra:ttion (mg/L) R to 20 C Respiration Rate
CONTROL I 0,203l 0. 70185
- 220 0. 2013 O 171 QO]

Sl 0.8000 T Llo
- 1000 _0.lloSS 0. A50 ' ¥} ,
— Z/"
QONTROL II Q. B0l QaRa2, / —
Percent Difference in Controls(®) 2,270 ) /
EC. (95% Confidence Limits) mg/L

(1) Temp. Correctionz ——% (mg OZ/L-min.J
&
RC, + RC ) 7
3 - The two control respiration rates
(2) $ Inhibitions X 100 should be within 15% of each other
RC, + RC
1 2
\'lhere' 2

= Oxygen uptake rate (mg OZ/L-min.)
T ,Obs = Sample temp.,°C
0-1047 x-Tobs- 20°C
C = Control



LRHIMRO-—S
Date,'ﬁlzslgg

Analys t% S
ENVIRONMENTAL LABORATORY

ACTIVATED SLUDGE MIXED LIQUOR

Type Testmm&@@wm&mm&&

Source P, ; Mu

Date Obtained 5'5!&.7#"0 Date Used 5[25 lap

Mixed Liquox: Suspended Solids (MLSS) 1 .QS% g/L Adjustment g/L
PH {nitial 1M fival 109

Comments ]

Test Substance

Sample Descﬂpt““%&ﬁ&&&mﬂ&%&&iﬁmmﬁq@ﬁmﬂﬁdﬁm,w-
Wignestco on tes \ooomg i
Sample pH juidial Lo nal 16.R Adjustment

Comments Mm &M o

Reference Substance

Sample DescriptionW
highest comce ou ~tested,) 10mafL
Sample pH juial o R  Final 1.0 Adjustment

Comments 4 H 1.2,

Exposure Conditions

Test Duration 5 He“rﬁ

Test Temperature |QR— 9

Comments
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Sample Description Date: 5’/ 23 'I 90

OECD ACTIVATED SLUDGE ?ﬁ
RESPIRATION INHIBITION TEST #209 Analyst:

Stock and Test Solutions Preparation
STOCK SOLUTION: 2000 g /500wl Bach lml, =Yg
— 2000wa  SWIS Aﬁ—#sm—mh@mﬁ——\ ;
J \ .
(WS 214 very vriscible). Spiocks soln. pH .-

Test Conc. ml stock soln mlIM) water ml syn. sewage ml microbial Total volume
mg/L per 500 ml per 500 ml feed per 500 ml  inoculum per S00 ml ml
1000 125 + 159 + \Le + 200 =500

Saced TR Contyols witk 138 HI4BO -2ak.,
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OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA
Test Substance: i il i N ]
Source of Activated Sludge Mixed Liquor:
Date Received: %!LA!GO Date Used: _:5}25}40

Analysﬁm

30 - MINUTE EXPOSURE

DISSOLVED OXWL
‘Test Substance . ME-MINUTES 'LEM
Concentration (mg/L) J 0.5 1.0 j1.5 |2.0 2.5 |3.0 |3.5 Ja.0 la.5 |50 |55 c
CONTROL I MHlkS I5R863IHTI4213T1R1 20120 |1k IR
. 23l )
1000 20119 11L& 10,808 - IR
st
CONTROL II sSgls52,1us w0 1A3s 129 125 119 114 109G |

3 - HOUR EXPOSURE

. __DISSOLVED OXYGEN COMCENTRATIONS mg/L ..
Test substance IME-MINUTES ' TEM

Concentration (mg/L) J 0.5 |1.0 |1.5 |2.0 |2.5 |3.0 {3.5 [4.0 J4.5 {5.0 |.5.5 ]°C

CONTROL I LSl |S.6{4a 44 12K (&2 124120 .S | 1.0 |19
1000 %0 |22 s 1o BBs ‘ q

CONTROL 11 58 |49 |44 |38 [=2z]2r1]|24 | 11|12 ]05 |8

pH of Activated Sludge Mixed Liquor: Initial (oM Final b 9

pH of highest concentration tested: Initial M - Final b8

Test Temperature: I8~19°(0
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ACTIVATED SLUDGE RESPIRATION INMIBITION TEST #209 Date
CALCULATION OF RESULTS

. Analyst%‘
* Test &bstmcmiéﬁﬁmm{ﬂlﬂlﬂa)ﬁuﬁmacmmﬁwnm :

30 - MINUTE EXPOSURE

Test Substance Oxygen Uptake Rate R Corrected(l) ¥ Inhibition in 5
Concentration (mg/L) R to 20°C Respiration Rate( )
CONTROL I L Ol 11803

1000 1L.ORYG LiRQL Llo
QONTROL II 1. 1294 LZ3RHY

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

N, B%

Test Substance Oxygen Uptake Rate R Corrected(l)

% Inhibition in 2)
Concentration (mg/L) R to 20°C Respiration Rate
CONTROL I L1959 1. 2502
— 1000 LSSk .2101 m—
CONTROL II 1061 1. 1800

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

(1) Temp. Correction= —-‘-°-bi
[

(:C + RC
(2) % InhibitionT

8.7

(mg 02/ L-min.)

Where:
R = Oxygen uptake rate (mg
T,obs = Sample temp.,°C
6-1047 x = T,obs - 20°
Cw= Control

R(I:l + RC
2

0,/L-min.)
c

(3) % Difference= -——ix 100

(RC + RCZ;

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

.——/




