AR 226 - 090K

ACTIVATED SLUDGE RESPIRATION INHIBITION TEST

TEST SUBSTANCE

Identity: Mixture containing Perfluorooctanesulfonate; may also be referred
to as PFOS, FC-95, or as a component of FC-3072. (1-
Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was not noted. The test sample
is FC-3072. Current information indicates it is a mixture of 1.67% test
substance, 33.33% diethylene glycol butyl ether, 29.23% water, 20.83% urea,
5% sodium octyl sulfate, 3.33% sulfonated alkyl ether sulfate salts, 4.60%
acrylic foamer, 1.67% triethanolamine, and 0.33% tolyl triazole.

The following summary applies to the test sample as a mixture of the
test substance in water solution with incompletely characterized
concentrations of impurities. Data may not accurately relate toxicity of
the test sample with that of the fluorochemical component.

METHOD

Method: OECD Guideline 209
GLP: No
Year Completed: 1995
Analytical monitoring: Dissolved oxygen, 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 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 solution
'was measured to be 7.0. Test substance was added directly to the
test vessels.
Test vessels: Not given.
Number of concentrations: five plus blank control and 1 reference
substance
Temperature: 20.7 - 21.7 °C
Total suspended solids and pH on day of testing: 4.0 g/L (TSS in
final: 1.6 g/L), final pH 7.0
Element Basis: Respiration inhibition as determined by oxygen
consumption.
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Remarks: Uptake rates corrected to 20°C for calculations.

RESULTS

Nominal concentrations: 2 Blank controls, 100, 180, 320, 560, and 1000
mg/L. Reference substance at 10 mg/L.

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 of the test substance 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 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. This study meets 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
solution.

REFERENCES

This study was conducted by the 3M Company, Environmental Laboratory,
St. Paul, MN, Lab Request number M3597, 1995.

OTHER

Last changed: 6/25/00
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REFERENCE TAN

Sample Description 3’_5_' DCP Re‘;ercmc< 3\-L;ijn~¢<_

Initial pH of stock solution (_ | (> mg/l) = _7.0 Adjusted to pH _——
Comments
EXPOSURE CONDITION s 5,.\ 2/: /’is‘

Test Duration """6’7'\?,3 /3‘\(3
Test Temperature Range: ,QQ 7 - QI 7

Comments ™ __




BEST COPY AVAILABLE
Nl c{' 7

v

LRMIS D/

]

ENVIRNOMENTAL LABORATORY

OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST # 209
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OCECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209 { 'x
RAW DATA
T T D - — -~
Test Substance: — S0 L. AFF hase
Scurce of Activated Siudge Mixed Liquor: it e <t o\ oo ' e e R Sl ,'-f.;(.!«//,,.
Date Received: ___ /27 /<7<~ Date Used: __ -~ .~ .~~~
Analyst: SR
30-MINUTE EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mgl
Test Substance TIME-MINUTES Temp
Ccncentration (,~.--,‘}L) 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 C
EK CCNTROL | S PR . , S .
A AR AN ) ‘/ DR N e
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R Al AR R Id PR A S e 25 NI e 7
e, ol ¢ A
s C.G 21 ¢,
oG AN 217
EXCONTROL I . o
CAMIS 3l syls i julddldol 262129 2 ¢lac 7
3-HOUR EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mglL
Test Substance TIME - MINUTES Temp
Concentration (uyL )]0.5 |1.0 1.5 [2.0 |25 [3.0] 3.5 ]| 4.0 |45 |50 |55 oC
EK CCNTROL | - 1.
6CI5.GlS 2149 [4.6]4.2
Ye) S.ctd91a6]y 113813y
L% s.ildgldsidz 139136
e $.51%2 |49 [vcldz (3.4
SCO ClIs gl 59152 1S 0149
‘CA':O 4\q L{C’ qlb "’.O 3-7 3)\3
' BKCONTROLH”{ o g e : v :
/ BUOONTROLYS S USAIs) [ugfuz 4-0

pH of actvated sludge mixed lnquor - Initial_~ 77 AJA
pH of highest concentration tesied: Anmal AN
. Test temperature: 20.7 Ac¢- )1, 7

_ 5 Final 7.0'1 P
"/ "§Final_ [
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ENVIRONMENTAL LABORATORY
OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
CALCULATION OF RESULTS
Test Substance: FC-3072 AFFF BASE
Analyst: GWJ

30-Minute Exposure Dissolved Oxygen Concentrations, mg/L -
mg/L 0.5 1.0 1.5 2.0 2.5 1 3.0 3.5 4.0 4.5 5.0 5.5 Temp, °C R (1) Ra (2) |% Inh. (3
BK1 5.9 5.5 5.1 4.8 4.5 4.1 3.7 3.4 3.0 2.7 2.4 21.2 0.6958 | 0.6401

1000 { 6.4 6.1 5.7 5.3 5.0 4.6 4.2 3.8 3.4 3.0 2.6 20.8 0.7745 10.7326 -10

180.0 { 5.0 4,7 4.3 4.0 3.5 3.1 2.7 2.4 2.0 1.6 1.2 20.7 0.7770 [ 0.7401| - 0O

a200| 1.0 | 0.6 21.5 | ®*NA NA -

560.0 | 0.6 21.6 NA NA

1000 | 0.8 21.7 | NA NA
BK2 6.1 5.8 5.4 5.1 4.7 4.4 4.0 3.6 3.2 2.9 2.6 20.7 0.7212 | 0.6870} =+
% dift in controls (4): 71 EC50 (95% CI): ) {000 o /L o :.:RaCm (5) 7.;_0.‘67635
3-Hour Exposure Dissolved Oxygen Concentrations, mg/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 R (1) Ra (2) [% Inh. (3) -

BK1 6.2 6.0 5.6 5.3 4.9 4.6 4.2 3.8 3.5 3.1 2.7 20.8 0.7261-] 0.6868| "~

100.0| 5.6 5.2 4.9 4.6 4.1 3.8 3.4 3.0 2.7 2.3 1.9 21.2 0.7406 | 0.6813|:

180.0 | 5.4 5.1 4.8 4.5 4.2 3.9 3.6 3.3 3.0 2.7 2.4 21.2 0.6000 | 0.5520 |

a200| 5.8 5.5 5.2 4.9 4.5 4.2 3.9 3.6 3.2 2.8 2.5 21.1 0.6703| 0.62 10 |

5600 | 6.3 6.1 5.8 5.5 5.2 5.0 4.7 4.4 4.1 3.8 3.5 20.8 0.5709 | 0.5400

1000 | 5.3 4.9 4.6 4.3 4.0 3.7 3.3 3.0 2.7 2.4 2.1 21.1 0.6303 | 0.5839 |

BK?2 6.1 5.7 5.4 5.1 4.6 4.3 4.0 3.6 3.2 2.8 2.5 20.7 0.7248 | 0.6904

% dift in controls (4): 0.5 EC 50 (95% Cl): >10C0o mall RaCm (5)-.;:0 6886
(1) A= Oxygen uptake rate (mg O2/L.mmn) to: -1 O;ZV ) w“——ﬁ'“‘i * NA Nc l’N\-\L "\ 'N*er"d{‘ :" .
(2) Ha:= R adusted to 20 C= (R/o £x] :RaCm= mean adjusted A, controis g C \l [A3Y (&& "—té :
(2} % trhibhions [(RACm)-RaS/RaCm)]100 ‘Bk= blank conirol, S= sampla ! "
(41 %, dMerence in controls (1B 1-RaBk2I/RACmN 00 {(Two contrott must b withun 1£2c ol sach other ) ‘Tobs= sample temp i i
(5) Mean adusted R coniruls= [HaHk1«RaBk2}2 x= Tobs20 C o . Qﬁ

e o~
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ENVIRNOMENTAL LABORATORY

OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST # 209
TEST SOLUTIONS PREPARATION
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ENVIRONMENTAL LABORATORY
OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209

RAW DATA

; Test Substance: ?' - D‘\ ‘H : L,\}\»«n o l

Source of Activated Sludge Mixed Liquor: }.ﬁl den iUa by iy * Ry v,ll.ul.(* ! j_w-L b lﬁ.;J. o

3 N - /
‘ Date Received: / /C. - Date Used: A / f T

Analyst: L/LL/\ 3

30-MINUTE EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mglL
Test Substance TIME-MINUTES Temp
Concentration (.../c}]0.5 1.0 | 1.5 | 2.0 | 2.5 | 3.0 | 3.5]| 4.0 {45 {50 })55]| o
BK CONTROL | - - . _ . _ 3
US TS VLU H s ISz 2059 e A 9120 o
(. celeialezlegleziegls el <o g e ({2
BK CONTROL It - - . I ,
R R St NN U ird EXE BN D% N P N I o
3-HOUR EXPOSURE DISSOLVED OXYGEN CONCENTRATIONS, mglL
Test Substance TIME - MINUTES Temp
Concentration (-.-\3[1'_)0.5 1.0 1.5 2.0 2.5 3.0 1 3.5]4.0 | 4.5 5.0 5.5 oCc
BK CONTROL | : . . .
| ¢.2|6. 01 5.6]S.31 490,61 4.2 3.9] 3.5 3.2 20 8
Lo VA ST 6] O 3 VA [ A A 6 T B R I Y
BK conmoun - v B |
e (N I PN N OB E R E 4036 2.3 a5 {267

e NI ’)5’ P
. pH of activated sludge mixed liquor: lnmal% 3 / mal 7 5 J;“QF
- pH of highest concentration tested: Initial Final /"4/"?

Test temperature 2.7 — 21,
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ENVIRONMENTAL LABORATORY Lr: M3297 D
OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209 Date: 3/20/95 .~ . ~

CALCULATION OF RESULTS

Test Substance: 3.5-DICHLORQPHENOL

Analyst: GWJ

30-Minute Exposure Dissolved Oxygen Concentrations, mg/L -
mg/L | 0.5 1.0 151 20 ] 25 ] 30 ] 35 ] 40| 45 | 50| 5.5 Temp, °C R (1) | Ra(2)

% Inh. (3)

BKI | 59 | 55 | 51 | 4.8 | 45 | 41 | 3.7 | 3.4 | 30 | 2.7 | 2.4 | 21.2 | 0.6958 |0.6401]

10 6.6 6.4 6.2 5.9 5.7 5.5 5.2 5.0 4.8 4.6 4.3 21.4 0.4606 10.4179 37

5.1 4.7 4.4 4.0 3.6 3.2 2.9 2.6 20.7 0.7212 10.6870

BK2 6.1 5.8 5.4
RaCm (5): 0.6635

% diff in controis (4): 7.1

3-Hour Exposure Dissolved Oxygen Concentrations, mg/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 R (1) | Ra (2) |% Inh. (3)

BK1 6.2 6.0 5.6 5.3 4.9 4.6 4.2 3.8 3.5 3.1 2.7 20.8 0.7261 | 0.6868

10 7.2 7.1 7.0 6.8 6.6 6.6 6.4 6.3 6.1 5.9 5.8 21.2 0.2909 10.2676 61

BK?2 6.1 5.7 5.4 5.1 4.6 4.3 4.0 3.6 3.2 2.8 2.5 20.7 0.7248 | 0.6904
% diff in controls (4): 0.5 RaCm (5); 0.6886

e ey

‘0= 1072

(1} R= Oxygen uptake rate (mg O2/L-min} .
HaCm= mean adjusted R, conlrols ¢

(2) Aa= N adusted tn 20 C= {Fin Ex)

(3) % Inhibtion= [(RaCm)-RaS (HaCm)}100 Bk= blank control, S= sample

Tobs- sample temp

xs Tebs:20C

4} °« dfierence in controls  [HalikT-RaBRR2IBACMII00 (Two controls must b within 145% ol wach othar)

1 Mean adjusted R, controls: [RaBRki+RaBk2}2

R
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