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 (2/16/89). Current information indicates it is a mixture of 0.92%
PFOS, 15% diethylene glycol butyi ether, 76.09% water, 4% urea, 1.28%
Sultone foamer, 1.55% sodium octyl sulfate, 1.05% polyoxyethylene
monooctylphenyl ether, 0.06% sodium lauryl sulfate, and 0.05% tolytriazole.

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: Acute static
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,SO4
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 and was apparently miscible with water.
Test vessels: Not given.
Number of concentrations: three plus 1 reference substance and 2
blank controls
Temperature: 17 - 19 °C
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 3.14 g/L, initial pH 6.7, final pH 6.8, and MLSS 3.34 g/L.



Element Basis: Respiration inhibition as determined by oxygen
consumption.

Remarks: Values were corrected to 20 °C for calculations.

RESULTS

Nominal concentrations: 2 Blank controls, reference substance, 320, 560
and 1000 mg/L
Element values:  30-minute ECs = >1000 mg/L

3-hour ECsp = >1000 mg/L

Element values based on nominal concentrations.

Remarks: 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 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 H1480-2, 1990.
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Date: 5,/ 2;3'/ 90

OECD ACTIVATED SLUDGE &
RESPIRATION INHIBITION TEST #209  Analyst: i_\

Test Solutions Prepa.ra:_inn

EC 20la CE. Loot. 502 (2/ue]89) Test substance gppearance :

Cl\eAr 5@“0‘1\, -Chamtj \‘.ndJ:dJ miscible. with water

Andisidual me‘gh-l—a used

Environmental Lab — Work Sheet
Sample Description

Test Conc. mg added mlm water ml Syn. sewage ml m1crob1a1 Total volume

220 a0+ 2,84 + o + 200 =500
_Blad 280 + 2@y + \ o + 7200 =500
Aom® 200+ 284  + o * 200 =500
BCGatmlI o  + 284  + Lo * 200 = S00

- Shared Bk Control T withh HIYRO -4,

_Sl.nﬂkﬁ:_am::un-} af Coam Larymed.,
This test mlumuJoasduphcm_mﬁwA&m
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ENVIRONMENTAL LABORATORY
OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA

Test Substance: F'C 20, CF, oot 507, {‘z,/uo,laﬂ
Source of Activated Sludge Mixed Liquor:MEthA{dﬁt&MnL’PlawL,&Taul)Mn

Date Received: .3,/251/610 Date Used: 5/25/‘3()

Analyst: M(ﬁ ﬁ@d‘ (72704

30 - MINUTE EXPOSURE

- DISSOLVED OXYGEN CONCENTRATIONS na/l
rest Substance _ ME-MINUTES TcH
c

Concentration (mg/L) J 0.5 1.0 1.5 [2:0 |2.5 3.0 /3.5 |]4.0 |4.5 |5.0 |s5.5

CONTROL I H4 _[a.f') S8 5347 42317131 2. 42::11 Lo |18
220 .0l biH0lx4[28123] 11713 [08 |65 1
5la0 20 L1l Dea 18
1000 L 1285 18

82
CONTROL II 28152145 dolxs 2925119 114 CUAB

3 - HOUR EXPOSURE

DISSOLVED OXYGEM CONCENTRATIONS ma/L :
lest Substance IME-MINUTES : TEM
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 I Sl Bl |49 [4H 128122, 124120115 |10 ha
=20 5157152, | HblHl 3S]20(2.4]1.9 (L2 09 18
Sl 24 153 4T [Nz l=n =) [2.s5]z.0 i e BEKe

— 1000 21150 42 (= lzs [1a [1d o BRs 19

CONTROL IT N 49 {44 2833121241111 los 18

PH of Activated Sludge Mixed Liquor: Initial w.7 . Final &9

pH of highest concentration tested: Initial (.17 Final .8

Test Temperature: {7-{q °(C_



ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209

Test Substance EE-MEZ._(_ZAhLaq)

ENVIRONMENTAL LABORATORY

CALCULATION OF RESULTS

LR =

Date
Analys

30 - MINUTE EXPOSURE |
Test Substance Oxygen Uptake Rate R Corrected(“ % Inhibition in
R

Concentration (mg/L) f to 20°C Respiration Rate(z)
CONTROL L L. OTlaH L 180X

220 LOBAO L 200 — Q;Lr)
——Sg0 L2247 W05 — (4}

1000 x — = '
QONTROL I1 112,91 L2387

(3) l'Joq{ -

Percent Difference in Controls <~/ 6%

ECcy (95% Confidence Limits) mg/L

Test Substance

Oxygen Uptake Rate

R Corrected(l)

t Inhibition in

Concentra_t_:ion (mg/L) R to 20°C Respiration Rate(z)
- CONTROL I 1.19=9 1,.2507,
— 220 1.OBb| . 1909 2.0
S 1.0187 L1828 2.7
— 1000 _).1e99 L 2250 — [079),
CONTROL 11 L 0T 1130 —
Percent Difference in Controls(>) 5,7% - Qist -

(3) % Difference= --‘-ix 100

lECig (95% Confidence Limits) mg/L
(1) Temp. Correction= —d-:-bi (mg OZ/L-min.)
&

(ic + RC
(2) % Inhibitions

G
Where:

1+RC

R = Oxygen uptake rate (mg OZ/L-min.)

T,obs = Sample t
&-1047 T o
C= Control

x-Tobs-ZOC

RC, + RC)
2

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

*‘:Ral:c. rot. Caleulable oxygen depleted too m.pidhj) W less tdhaw one mivute.,
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Environmental Lab — Work Sheet

Sample Description Date: .3/2.%/ 90
3,5-Dichlorophexiol, A1% OECD ACTIVATED SLUDGE 7
‘ﬁfﬁg‘&ﬂ% AR RESPIRATION INHIBITION TEST #209  Analyst . -5¢ =
M iwaukee , Wis.

kot 57,0L0-0 Stock and Test Solutions Preparation

S;S-mim\m\r@m\ ("R;f-@cx‘eytcc arumtama_eou&mao:z,g,s)_

STOCK_SOLUTION: 500 g 5,s-m;mmm9wm\(nca)/b Each iml,= o.qmg_
zDissolyed 500mg .5,5-CP 11 10wl LON NaOH

“Dihded to Z0Oml, with Mili-} water -
-Added LON H,S0, dropuiise. wihile stHnivig until ivcipient. precipitation.

~Diluted +0 one. liter wikh Mulli-Q water:
Sdock sahukion pH 4.2,

Test Conc. ml stock soln miM) water ml Syn. sewage ml microbial Total volume
mE/L per 500 ml per 500 ml feed per 500 ml  inoculum per 500 ml ml
= 500

10 10 + 274 + 1o + 200 =

—Shared B Qoghols Wit VR UI4B0-2 4 S
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OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA

Test Substance: 2, 5~ Dichlomphenol  (Relererice Siubstave)
Source of Activated STudge Mixed Liquor: Mebym \Alaﬁkr,'l'?rakmm{-_?lant) St Paul , Mu
Date Received: =/2x/dn Date Used: Z/z2z/90

1 : ¢
Analyst gjoﬂ/ff///%}m_

30 - MINUTE EXPOSURE

- DISSOLVED 0XYGEN CONCENTRATIONS ma/L
Test Substance _ . IME-MINUTES TC
Concentration (mg/L) } 0.5 [1.0 1.5 [2.0 |2.5 [3.0 | 3.5 4.0 la.s 5,0 ]s5 |*
CONTROL 1 — TN W5 188 152wl [tz 1= 20020 v |ig
10 1.S11e8 llodo [lo2.[52 5450 dbldz |z l34d e
5
CONTROL II SR 182,148 |40 5129 1z8 119 WY g 0,5'_\5

3 - HOUR EXPOSURE

DISSOLVED OXYGEN COMCENTRATIONS mg/L |
Test Substance IME-MINUTES . TTE."‘
3.0

Concentration (mg/L) | 0.5 1.0 [1.5 2.0 |2.5 3.5. 4.0 ]4.5 {5.0 |'5.5 l°C

CONTROL I bl 15149 |HUIZB 32124120115 110 l19
Te) 13 17 LB 1.0 Pl hblle®]bolsglss | s2.119

CONTROL I A8 149 144 i=a |3z 77 |z4 11 112 ]0cs 18

PH of Activated Sludge Mixed Liquor: Initial (™ Final 1.9

pH of highest concentration tested: Initial (L.® Final “1.0

Test Temperature: |®-{qeC,



Test Substance

ENVIRONMENTAL LABORATORY

ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
CALCULATION OF RESULTS

xygen Uptake Rate

LR _H1YR0

Date
Analyst
Page S R

30 - MINUTE EXPOSURE
Test Substance 0 R Corgectedu) % Inhibition in
R

Concentration (mg/L) to 20 C Respiration Rate(z)
CQONTROL 1 LOTieN L18A=

10 o.M8al 0.3LB2 . 2.8
CONTROL II 11294 L2281

}’ercent Difference in Controls (3)
EC., (95% Confidence Limits) mg/L

N.R%

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

to 20°C Respiration Rate(?)
CONTROL I L1939 1. 2302,
. 10 0.52.00 0.5494S S

Percent Difference in Controls (3)

(1) Temp. Correction=

5.1°%

BCig (95% Confidence Limits) mg/L
~L.obs (mg OZ/L-min.)
6

(3) % Difference :—‘—l—ix 100_

RC, + RC
2 -
2) % Inhibition:{&-— - X 100
2

Gcl + RC )
Where: 2

R = Oxygen uptake rate (mg O
T,obs = Sample temp.,°C
x = T,obs - 20°C

[ 1,047,
C = Control

2/L-min.)

RC; + RC)
2

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