AR 26 — 0754

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 octy! 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 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 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 e
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/, pH 6.8.
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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 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 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.

OTHER

Last changed: 6/26/00
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Date
Analyst, -
ENVIRONMENTAL LABORATORY
ACTIVATED SLUDGE MIXED LIQUOR

Type Test 1 e o ibih
source Metyn \n(aste Treatment Plat, St Paud, M
Date Obtained -z,/jq]qo Date Used z,l\q/qn
Mixed Liquor Suspended Solids (MLSS) ,§03% g/L Adjustment _g/L

H labal lole Qmal 10.G N

Coments -

Test Substance

Sample Description 5& ggéﬁ, ;,Q-_t.I ﬁ)g (z(;g/m)
hqhesb ) W Les v
Sample pPH ;. 4ial l:%‘*’gm“ P Adjustment

Comencsmmwww,&n&bﬁm g/

Reference Substance

Sample. Description raohenol
Wighest aﬂm-&mtd:l \om?/\.
Sample pPH juidial oM final 1o 8 AdJustment

Comentg&tngh salu. 7D T e

Exposure Conditions

Test Duration % Hours
.

Test Temperature ZN\-22,

Comments
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Lab Request No. .H_\HBQ_L_‘
Page \ of _ &

Environmental Lab — Work Sheet
Sample Description o) Date: :{I/ 19 l/qr_)

OECD ACTIVATED SLUDGE =
RESPIRATION INHIBITION TEST #209  Analyst: ~%

Test Snolutions Prepa]:at.i_on

PC 203 CE, Lot 514 (2)21/89). Test, sunstance appeanance.: clear uellowl, foamy

_th.ucL,_mmublﬁ with \afater :

i 5 d..
X%
[est Conc. mg added mlm) water ml syn. sewage  ml microbial Total volume
520 o+ 284 + [P} + 7200 = 500
Al 2eo  +  z2g|d + o ¥ 200 = S00
J.QQO*__SQ(\ + 284 + Lo + 200 = _&00
B Conbvpll o+ Zad o+ o ¥ 7200 = S00
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ENVIRONMENTAL LABORATORY
OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA

Test Substance:mgaz‘_ﬂﬁ__&/ﬂr/BQ)

Source of Activated Sludge Mixed Liquor:

Date Received: ST//QI/Q/)

Analyst: Mﬂ g.ﬂézdfd' 7

30 - MINUTE EXPOSURE

LR _H/30-/

Page Lofd

Date Used: 5//9,/?/)

DISSOLVED OXYGEN CONCENTRATIONS mg/l
ME-MINUTES

Test Substance . ‘LE%
Concentration (mg/L) | 0.5 | 1.0 J1.5 |2.0 J2.5 |3.0 | 3.% 4.0 14.5 15,0 15,5 (o
CONTROL I 10 165 159 |84 50 (4 |4L] |57 A512.9 1205 12

%20 49 | 4o |=4 231,81/ 308105 20
2.
Aol =524 1l |10 Z? 20
1000 20l.g lr.2lo7BZs 2¢
CONTROL 11 58153149 44141 |B0l5.212.3124 (o 2]
3 - HOUR EXPOSURE YYGEN CONCENTRATION
DISSOLVED OXYGEM
Test Substance ) TIME-MINUTES - 85
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 5915 615.2 |48 WS |41 |RTI\B212.212. 41 2.0 12]
220 o] ,s,zﬁ,‘s,a H G| ¥ AL 1BR 34 13.0 r&.h_Zz,_ZLZC
Alo0 15.9 | 545.0| 0218884 1&12.712.31/9 20
1000 e 1561582149 [4SIMZIAZ |ZAB012.L12.2120
CONTROL 11 59 1581 5.0 |4lo|4 21332 R 292 .SI 2.0 116 122
pH of Activated Sludge Mixed Liquor: Initial b.b Final (6.9
pH of highest concentration tested: Initial (.lo Final (.8

Test Temperature: 20 -229(.



ENVIRONMENTAL LABORATORY

ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
CALCULATION OF RESULTS

Test Substance (AC-203CE Lot SI9 (2/2/[87)

LR _&L/480 -/
Date _X//2/90

T =S

30 - MINUTE EXPOSURE

Test Substance Oxygen Uptake Rate R Correctedu) ¥ Inhibition in 2
Concentration (mg/L) R to 20°C Respiration Rate(Z)
CONTROL 1 08497 0.3\

R20 LOS8= LOSED i . VY
Z17%0) LAIME L3113 —— - {5
1000 Lol L tloll — - AHY
. e
CONTROL 11 02220 Oebkl *

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

%.2)%

Test Substance Oxygen Uptake Rate R Corrected(l) t Inhibition in 2)
Concentration (mg/L) R to 20°C Respiration Rate
CONTROL I 0. 2020 QUGS
. =20 L1123 0. 1133 QA

8la0 0.17049 0.17109 0.7
- 1000 _o.1449] 0.1491 2.5 ,
CONTROL_11 O.Ro0lp QI82;

Percent Difference in Controls (3)

2.5

EC., (95% Confidence Limits) mg/L
) . __L m e

(3) % Difference= ---——ix 100

(1) Temp. Correctionz

;bs (mg 02/ L-min,)

t + RC
) -
(2) % Inhibitions %S X 100

C +RC2

6
Where:

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

T,obs = Sample temp.,

0-1047 x-Tobs-ZOC

Cwe Control

RC; + RC,
2

The two control respiration rates
- should be within 15% of each other
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oD Solids [TS] [15S] [TDS] | e
3M Environmental Laboratory - Raw Data Sheet — &
(Hhed) pp. 21 £ 2-TT, Sec. z.suo:bL | | (3
lethod Reference: Std. Methods (MM Analyst and Duie Ansiyzed ——
atmend” Plant., SiT¥aud, Mus bR,
alculation: mg/l Residue ='“°";:“::';n;“°°° .‘a}\f ?obwucdd-used 5I\q/qoj -%;5 C5 [/ 9/90 g
l—’ov‘LRHlLtBO L3,b o 3,5 Dep
ﬁ Part +E‘Wer
D-mlt?on “'”".ﬁn““““ m! Sample atior 10990 werght @ w??:h"c""@ Residue mg/l Comments
o Waak
:‘;" 1 5 LId2s Lias 0.0252. sod0 D
. n. i ha . —
"y s’ v Ldas LIS 0.0252: sadg  [TR= 5033+ 12yl
— 3 s Lidoy L1LS® a.02s] 5020 D
™y s zzd o=z, co02, | 2080 P
s s 1. 1308 L 1207 0. 0101 2020 X =200 20mgli
_ 5 1, 1394 11294 c.oicn | 2000 P
ﬁ*"ﬂ?‘mu 4 5 1122S | LURs 0.009a | 1980 NN\ -
Sohon . | &K =001 2wl
_ 8 5 L1230 1.1128 0.0102; | 2040 S
E S 1. 1211 LUl ' o.mq:’: 2010
ittan 10 s I 35" 1 1244 0.0110 2200 D)
X 5 11257 LILdS ao0108 | 2180 3’" 72200 20/
v 2 s L1Be | oS | ocowt | 2220
D 13 s L1255 LUYS Q. 010 2200 ’\_ — |
14 S L1228 Lnd 0.0\ 2220 4*3355-5"553,&;
N e L1259 L1148 o.oull 2220 DX =2245% 1Zngl




orm uoséo-a-o-Pwo

Lab Request No. 14O
Page ] of _&

Date: _ <3 // 9/ 20

Environmental Lab — Work Sheet

n le D
Sa’lgg_g“:i‘s\cnptlon o, AT

OECD ACTIVATED SLUDGE

c&m«ccsubskav\r.c # :
A hd't"Rcd! \ RESPIRATION INHIBITION TEST #209 Analyst:
hwaukee, Wis
kOt 7, ol0-0 Stock and Test Solutions Preparation
STOCK SOLUTION: 500mg z,;s-m'/b Each \ml. =O.5m3-‘
-v-:b;& - ) aO\-\

- Diluted 0 20mMl. with M.\\.-G water

— Added LLONH, Sm_dmpu\semh;_\r__shmn&,_unbj__

" wcipient precipitation.

- = Diluted +0 one lter with Milli-Q water
5-End§ solution pH 14

‘est Conc. ml stock soln mlM) 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 + 204 o+ 1P + 2,00 = 500

Ak Gl T O + 284  + \lo + 200 = 500
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LR _L/A£80
ENVIRONMENTAL LABORATORY P2e 203

OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA "

Test Substance:mmapqmomb&angd
Source of Activated Sludge Mixed Liquor: j
Date Received: .%,/\qjqo Date Used: 5!\‘!!40

Anal yst:‘?a@;[[c ?b“m“

30 - MINUTE EXPOSURE

DISSOLVED OXYGEN CONCENT ViR N
1est substance , . ME-MINUTES TEMP
Concentration (mg/L) 0.5 [ 1.0 [1.5 [2:0 |2.5 |3.0 | 3.5 |4.0 c

4.5 |5,0 |s.5
CONTROL I selsz lealud |y lzklzz laalzdizo Lie 21
10 kAl 1sS lbalkolsgliss|s.2.150 {47 144 120
CONTROL IIX Lol 1524814314013 131 12112318 121 |
3 - HOUR EXPOSURE | o
' “DISSOLVED OXYGEM CONCENTRATIONS mg/L .
Test substance . ‘ IME-MINUTES S TEMP
Concentration (mg/L) 0.5 {1.0 [1.5 |2.0 ]2.5 |3.0 [3.5 |4.0 J4.5 {5.0 |.5.5 ]°C
CONTROL IT 59 |Iss 150 (Y |42 1381338 129125120 [l 122,
10 1200 1o 117 Hlodo o] 0,31 .) 15,9 2.2,
CONTROL LTX S5 1roldic!dl AL 1321212.2,118 114 110
pH of Activated Sludge Mixed Liquor: Initial lbo.lo Final b.q
pH of highest concentration tested: Initial &1 Final.8

Test Temperature: 2\- 22.°C :
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ACTIVATED SLUDGE

Test Substance WmLme)

30 - MINUTE EXPOSURE

T TReETTR S RS A W WRM AR AANME

RESPIRATION INHIBITION TEST #209
CALCULATION OF RESULTS

LA N AV &y Suw &R W | WA

Analyst
age 5055

“ |

Test Substance

Oxygen Uptake Rate
R

R Cor;'ected(l)

% Inhibition in

Concentration (mg/L) : to 20°C Respiration Rate(?)
CONTROL IL 0. 220 O M8l

10 0. 5152, 0.44924 28
CONTROL _LIX 0,82 0.19%94

?ercent Difference in Controls ()
ECS0 (95% Confidence Limits) mg/L

Test Substance

L. L%

Oxygen Uptake Rate
R -

R Corrected(l)

% Inhibition in

Concentration (mg/L) to 20°C Respiration Rate(?)
CONTROL I 0. Rle0l 0.IRS2, '

. 10 0. AN, 0. D1 lol

CONTROL 0.,908S 0. X242, —

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

S./%

e —— e —

(1) Temp. Correctionz —-—ﬂ%‘i (mg OZ/L-min. )

(2) % Inhibition

Where:

T,obs = Samp

= X 100
ecl + RC)
3

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

le temp., C

6 = 1,047, x = T,obs - 20°C

C = Control

(3) % Difference =c—L—dx 100

RC; ¢+ RC,)
2

The two control respiration rates

should be within 15% of each other

BEST COPY AVAILABLE
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