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.

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 solution
was measured to be 7.4. Test substance was added directly to 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: 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 2.020 g/L, pH 6.6 and final TSS of 1000 mg/L concentration was
2.200 g/L, 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 ECsp = >1000 mg/L

3-hour ECso = >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 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 H1480-1, 1990.
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) DeT 1) oy | eed pe 0( i

320 o+ 284 + o + 7200 = 500

_5lo0 280 + 2@y + (Lo + 200 = 500

1000™ 50+t a4+ Lo + 200 = Sob
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ENVIRONMENTAL LABORATORY
OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA

Test Substance: LCROBCE Lot N9 (2/2//69)

Source of Activated Sludge Mixed Liquor:
Date Received: 5//4/?/)

Analyst: Mﬂ ghétdﬁd‘ o

30 - MINUTE EXPOSURE

LR A/ 80~/

page Lofd

Date Used: 5'//9/90

DISSOLVED OXYGEN CONCENTRATIONS mg/l
ME-MINUTES

Test Substance . TCM
Concentration (mg/L) | 6.5 | 1.0 1.5 [2:0 [2.5 3.0 |3.%]4.0 |4.5 |50 |55 |%
CONTROL I 1l 163159 |8 ls50 |46 |41157 3582925 |24

320 49 | 4o =129 2.31/.8 L3108 4 S 20
Klo0 25|24 0 |10 Pos 20
1000 3018 1/1E 0.78%4 20
CONTROL II 58153149 444 [ 3.013.202.3 2.4 Lo 2/ |
3 - HOUR EXPOSURE
Test Substance DISSOLYED OXTYGTSE-S?:SE'E;’RATI . T7eRd
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 B.9 15 LS. 2148 S (441 | B TIB.212.9 2.4 2.0 12
220 b |STI53|42{%04/ A2 |3413.0 2.12.2120
A0 5.9 |54 5.0 0IN2IAKBARL 12.712.3]/9 20|
1000 lo] 15615349 |4.SIMZIAZ | Z#B012.612.2120
CONTROL I1 59188151 14N 2IB213R.31291Z2.312./1/.L6122]
pH of Activated Sludge Mixed Liquor: Initial b.lb Final b.9
pH of highest concentration tested: Initial (o.lp Final (.9

Test Temperature: 20 -229(.




ENVIRONMENTAL LABORATORY LR _4L/480-/

ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209 R:;‘I* ;?// 2/20
CALCULATION OF RESULTS Y

PETE
Test Substance Wll A7) J

30 - MINUTE EXPOSURE

Test Substance Oxygen Uptake Rate R Corrected( ) ¥ Inhibition in 2)
Concentration (mg/L) R to 20°C Respiration Rate
CONTRQOL I o.8497 0.3\

x20 LOSB® LOSKS i VY
Z172%) LAME L3138 A > N
1000 Lol L hiotl — 45
. A
QONTROL II Q2220 Q18k]

Percent Difference in Controls ) i L’/o

ECS0 (95% Confidence Limits) mg/L

Test Substance Oxygen Uptake Rate R Corrected(l) t Inhibition in

Concentration (mg/L) R to 20°C Respiration Rate (%)
CONTROL I 0.20%0 QUA1S
. %20 01123 0. 11583 Q.4

Sla0 0.17109 0. 17109 n.v
. 1000 _0.749] 0,49 1l _AS ,
CONTROL I _ 0. R0lo AI8R2,

Percent Difference in Controls (>’ 2-.50/0

(95% Confidence Limits) mg/L

(1) Temp. Correctionz -—'-:-ﬁ-

RC; + RC
2
(2) % Inhibitions

@ \
Where:

R = Oxygen uptake rate

T,obs = Sample temp.,

0-1047 x-Tobs-ZOC

Cw» Control

(mg OZ/L-min.)

X 100

(g O,/L-min.)

(3) % Difference=4—1——2y 100
RC1 + RCz
2

The two control respiration rates
should be within 15% of each other
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Calculation: mg/l Residue =

TSS

mg residue x 1000

Solids [TS] [TSS] [TDS]
3M Environmental Laboratory - Raw Data Sheet

, . 1S 4 27T . |
Method Reference: Std. Methods(( Thed) o 215 o L-T1, Sec. 2SHO D

Liquor

Metro Waste Treatwmendt Plant, StiVauld
M‘tx«}{ '

(obtatued d-used 3i/ao)

No. Tests

NoO. Hours

Analyst and Dete Analyzed

M"f%"ﬁ 85,// 9,/90

mi sample
For LRHILUBO-\,3,p o 5,5-Dcf
n + Flder )
Dﬁmlﬂ.on "‘”"-‘.3:.""“" ml Sample attor 10995 wﬁ#mm(g) w?a':u',?"‘@ Residue mgA Comments
"'Iu.gaﬁ
;“: ol 5 L4325 Lues 0.0252, o040 D
. . ¥ [ . -
ok s’ 7 L4as LUSA 0.0252, So40 %X“50551"2-"3/L
— s Lidoy LILSZ Q.0Zsl sozo
Ry s zad | o=z, o002, | 2080 P
s s L1308 L1207 6. 0101 2020 %"""0"0*" 20wgl\s
i 5 1. 1394 L1294 0. 0100 2000 I
-O‘f'“ ml-wc‘“‘\
*ﬁ&g&- 1 o L 122S L WAl 0.0099 1980 ™
a 5 L1230 L1288 0.0102, | 2040 -é'x:m”'t‘“-'ﬁ'“ |
R S L1211l LULD Q.010> 2010 |
sm:um -
GHan 10 S L 135" 11244 0.0110 2200 D
1\ 5 L 1257 LUdS 0. 0109 2180 S X =2200= 20w/
AT 12 3 1. 118k LIOYS 0.0\l L2220 |
4 1= S L1288 LUYS . oo 1 2200 N — = |
14 S 122,58 Lty 0.0\l 2220 4%
o L1259 LYK oc.oull 2220 DR =225+ 12l
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Sample Description Date: __s3//9/90
3,5-Dichloophienol AT OECD ACTIVATED SLUDGE ”
e%ﬁﬂ%idw ol RESPIRATION INHIBITION TEST #209  Analyst:
! wm;wb-
hot ©7,000-0 Stock and Test Solutions Preparation
STOCK SOLUTION: 50Qwng 2 S-2¢# /L Eackh lmbl, =0.8mg '
~ Dissolved LS.OQ_m&_.'}_,S;.D_CE_‘m_\th_LQ&_NHQL\
- Diluted +0 20OML, ujﬁ_Mﬂ_\j_:_QJd&Pﬂ‘.
S-\:nds =olution Pl—(v 14
Test Conc. ml stock soln mlMQ water ml syn. sewage ml microbial Total volume
mg/L per 500 ml per 500 ml feed per S00 ml inoculum per 500 ml ml
10 10 + 214 + 1 + 2,00 = 500
Bk Combro\ TN O + 24 \lo + 7200 = 500




Test Substance: -

.

ENVIRONMENTAL LABORATORY
OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #4209
RA%W DATA '

Source of Activated Sludge Mixed Liquor:

Date Received:

2/19/40

Anal yst:@a@“{c @bdfd‘ 7

30 - MINUTE EXPOSURE

LR.%%XQ7__
€ L0133

uce)

A

Date Used: 5’/\9 I)QQ

Test substance

DISSOLVED OXYGEN CONCENTRATIONS mg/l
ME-MINUTES

_ . TCM

Concentration (mg/L) | 0.5 | 1.0 |1.5 [2:0 |2.5 |3.0 | 3.5 | 4.0 Ja.5 ls.0 |55 |%

CONTROL IJ RBISIINA NN ) |3]32, 128124120 [ Lk |2 |
10 la.q bij ZDAS 101-5 lﬂ.o SAR SIS 5.21 S.O L".hl L‘&l‘l‘ 22‘

CONTROL LTI bolslis2idgidasidol=zic izl 121123118 1211

3 - HOUR EXPOSURE e

-— DISSOLVED OXYGEH COMCENTRATIONS mq/L g

Test Substance . IME-MINUTES ‘ TEMA

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 IT 8A |5Ss |50 Y |42 1381323 12912,S512.) |l 122
10 12,10 o8 o1 Lo [tetb | 023101 |S9157 L5 |22,

CONTROL IIX 58 1801l (B 13212122118 (14 L0

pH of Activated Sludge Mixed Liquor: Initial lo.lo Final b.q

pH of highest concentration tested: Initial 6,11 Finallo.8

Test Temperature: 2\- 22.°C.




ACTIVATED SLUDG

Test Substance =

30 - MINUTE EXPOSURE

CIW AKUNMENTAL LABUKATORY

E RESPIRATION INHIBITION TEST #209
CALCULATION OF RESULTS

ce)

LR

Date

Analyst%_
3¢ 5643

Test Substance Oxygen Uptake Rate R Cor.rected(l) ¥ Inhibition in 5
Concentration_ (mg/L) R to 20 C Respiration Rate( )
(ONTROL_IE. 0,32.5Q O 18|

10 0. 8S\52, 0.4924 28
CONTROL IIX Q.834 0.79%9
Percent Difference in Controls () / Q% ’

ECc, (95% Confidence Limits) mg/L

Test Substance Oxygen Uptake Rate R Cor.rected(l) % Inhibition in (2)
Concentrgtbion (mg/L) R . to 20 C Respiration Rate
CONTROL II 0. Rle0lo QI852,

. 10 0, ANN7, 0. 314 lol

CONTROL XTI, 0.908¢%S 0. 32102, —
Percent Difference in Controls (%) S/%

EC., (95% Confidence Limits) mg/L —

(1) Temp. Correctionz —®S. (e 0,/L-min.) (3) % Difference :—'-l—ix 100

Gx
+ RC
2 -
(2) % Inhibitions

Where:

X 100
Gcl + RC)
2

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

T,obs = Sample temp

& =1,047, x = T,obs - 20°C

C = Control

RC; + RC)
Hz

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



