AR 226 _OKL/H#

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 butyl 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,SO,
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 T
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.
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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.

OTHER

Last changed: 6/26/00
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LR RINRO-2, -
Date ﬁlzalﬂn

' Analyst 3 S\
ENVIRONMENTAL LABORATORY

ACTIVATED SLUDGE MIXED LIQUOR

Type Testﬂdixﬁdﬁudgniﬁqmmmmpﬂht QECDarzeq
Source Mebvn Inaste Treahment “Plagt, SpiPay) M.

Date Obtained ?,'Izz jqn Date Used ) LZ.Z;_/QD

Mixed Liquor Suspended Solids (MLSS) LARSK 8/L  Adjustment g/L
Pn—mahﬂ_h:l.,.ﬁmLh&

Commentsg

Test Substance -

Sample Description EC201aCE. Lot AOZ, “mqlgq)
highest concendrtion toska ) 1000 Mg
Sample pH witial (6.1 fival b Adjustment:

Comments Liuith . Iu

Reference Substance

Samplé ‘Deacription =i |

Wahest &Womm
Sample pH Wﬁ 0 Adjustment
Comments_incl solulfon otk 4,2,

Exposure Conditions

Test Duration&l:@m;

Test Temperature | —[Q

OC . T

Comments
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Form m--;o.a-o-?wo

Lab Request No. H1N80-2,
Environmental Lab — Work Sheet  29° i of
Sample Description T
' Y 7 7
OECD ACTIVATED SLUDGE
RESPIRATION INHIBITION TEST #209  Analyst: i}gx

TechﬂhlLions_EJ:epa:caﬁ_on

-EC 2010 CE. oot 802, (z)ue}8q) Test substance gpocarance

_lndhl_idua.Lmein-s used

Test Conc. mg added - mlMy water ml syn. sewage ml microbial Total volume

+ 2.64 + Lo + 200 = 500
_Blab 280 + 2@y + o + 200 = 800
Rloven 500 r 284 + \lo r 200 = 500
ﬂx&:ﬁ&;l I o + 284 + \la 200 = S00

Shared Bk Control T with W IYR0 -1,

fﬁl‘sht_amoun-g af harmm Lorvmed,
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Test Substance:F'C.20lrCF, loat. 502, (2/ulo]84)
Source of Activated Sludge Mixed Liquor:

Date Received: 3'/25,/%)

ENVIRONMENTAL LABORATORY
OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA

LR LABO-L.

Date Used: _3/2.3 /90

Analyst:wm_

30 - MINUTE EXPOSURE

[

Test substance
Concentration (mg/L)

DISSOLVED OXYGEN CONCEHTRATIONS mo/l
ME-MINUTES T

4.5 15,0 j5.5 (

CONTROL 1

2.0 o e

270 08 Y S 1
.""x_loO 1£
1000 i¢
_ 5 L
_ %@%ﬁm
_ g2
CONTROL II s 4o l3s |2 9 L4 Qﬁ_ﬁl}

3 - HOUR EXPOSURE

lest Substance
Concentration (mg/L)

DISSOLVED OXYGEN CONCENTRATIONS mqg/L .
ME-MINUTES K Tt

CONTROL I

32,0

Ao

1000

CONTROL 11

pH of Activated Sludge Mixed Liquor:
pH of highest concentration tested:
Test Temperature: {7-14 °C_

Initial L.T

4.5 {5.0 |.5.5 }°t
20 11.S 110 1€
L9 1.3 104
L e PRSI
ag Uasl i
L2 losS 1€

Final w4

Final .8
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ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209

Test Substance

ENVIRUNMENTAL LABORATORY

CALCULATION OF RESULTS

LR =

HiNE0-2,
Date
Analys

30 - MINUTE EXPOSUTE ———
Test Substance Oxygen Uptake Rate R Cor‘rected(“
R

Concentration (mg/L)

¥ Inhibition in

to 20 C Respiration Rate(zj
CQONTROL T LOTlY L 180% i
320 LOBAO 12400 — g;j) _
— HNa0 ,lﬂ;% 1, M_Zi —_— {{ /\ —
1000 < — T
CONTROL 11 112.91 L2338 _
(3) [FQo4s -
Percent Difference in Controls </ 6%

EC;y (95% Confidence Limits) mg/L

. Test Substance
Concentrgion (mg/L)

Oxygen Uptake Rate
R

R Cor.rected(l)
to 200 C

% Inhibition in -
Respiration Rate

CONTROL I 1.1929 1.250Z, —
- SO 1.0I81 L1BZ8 27 _
—1000 _1.11099 1. 2250 — [079)
CONTROL 11 L0 LSOl —
Percent Difference in Controls (> 5,'7% ! 'AS‘P-

L4

EC,i.g (95% Confidence Limits) mg/L
~L.obs (mg 0,/L-min.)

(3) % Difference :-L-A—i)(lob

(1) Temp. Correction=

RS
+ RC
2 -

(2 % Inhibitiontt-C E X 100
RC, + RC
( 1 2

Where: 2

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

T,obs = Sample temp.,®C

8 =1.047, x = T,obs - 20°C

C = Control

RCl + RC) '
2

The two control respiration rates
- should be within 15% of each other
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Form J620-8 D PWO

Lab Request No. H.\H'.BL
| Environmental Lab — Work Sheet 729 —1— of . O
Sample Description Date: .3/2.% /90
3,5-DichlovapHiexiol, 317 OECD ACTIVATED SLUDGE ”
Clorpnce bgguce RESPIRATION INHIBITION TEST #209  Analyst: . oo
Mitwawsee, Wiis.
lot D'1,0L0-0

Stock and Test Solutions Preparation

STOCK SOLUTION: £00 yig 5:5‘-£Dic.\4mm\2h¢m\(h('0)/b Each \wnl, = O.Smg
sDissalyed 00mg %5, 5-P 111 10mis LON NaOW

“Dihsted o FOmI, with M;lll:@ waiter:

—AA . . [ ] ] e e o 0 ..vn.

=Diluted +o ane. liter with Milli-Q water

Schocks salution ol .7,

Test Conc. mI stock soIn miM) water mi syn. sewage  ml microbial | Total volume
mE/L i per 500 ml per 500 ml feed per 500 ml _ inoculum per 500 ml ml

10 _ 10 + 294+ 200 = 500

—Shaced i Quthonls wit LR HI4RO-2 4 S,

P
P
>
~i
o




. LR-HJ%_
ENVIRONMENTAL LABORATORY P89¢ 2o

OECD ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209
RAW DATA

Test Substance: %;.R—.]Irhhmphmgl ("chcremf Substaviee )

Source of Activated Sludge Mixed Liquor: 1
Date Received: =/23/qn Date Used: 3/7=z/q0

AnﬂystW

30 - MINUTE EXPOSURE

DISSOLVED QXY?EN ﬁQNCErﬂMIIQﬁ ma/l
Test Substance _ . ME-MINUTES

.

Concentration (mg/L) | 0.5 [ 1.0 [1.5 |2.0 [2.5 [3.0 | 3.5 | 4.0 4.5 |50 |55 |°
CONTROL 1 — 11 15 158 55 |uk {42 |34 = 2.0 Wb N
1O 15019 | oo [ 62| SR 54|50 | Lol 2. 8134 i

CONTROL II 28 152,145 140 125129125 [1a |y 09 81\

3 - HOUR EXPOSURE . .

. | DISSOLVED OXYGEM CONCENTRATIONS mq/L a
TesT SubsTance ~ TIME-MINUTES T 7
Loncentration (mg/L) | 0.5 [1.0 1.5 |2.0 |2.5 |3.0 3.5 14.0 }]4.5 ]5.0 [.5.5 |°
CONTROL 1 oS 1l IS4 [4ulz8]32124l20l18 1.0 |
o) 13 116 1= T7.011 lalo o2 ]11.0|8.8I55 8211
| BEST CcQpy Aua
CONTROL 1T o 49 144 8133127124 1149 L4108 ¥
PH of Activated Sludge Mixed Liquor: Initial PAal Final b.9
PH of highest concentration tested: Initial (,.8 - Final 1.0

Test Temperature: |®-{9°C, s
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ACTIVATED SLUDGE RESPIRATION INHIBITION TEST #209

Test Substance

30 - MINUTE EXPOSURE

-

ENVIRONMENTAL LABORATORY

CALCULATION OF RESULTS

LR

HIY20
Date
Analyst%é
Pegqe S oA R

Test Substance Oxygen Uptake Rate R Cor;ected(l) % Inhibition in
R

Concentration (mg/L)

to 20 C

Respiration Rate (i

CONTROL I LOTeN L1BO=x s
10 0.11841 0.8LR2 2.8 _

CONTROL II 1.12941 L2281 -

Percent Difference in Controls (3)
ECSO (95% Confidence Limits) mg/L

N.8%

Test Substance Oxygen Uptake Rate R Corrected(l)
R

% Inhibition in

Concentration (mg/L) to 20°C Respiration Rate(zj

CONTROL I . L1929 L2502, :

. 10 0.52.00 0.SHUS oy _
' CONTROL I1 L O L1RO

Percent Difference in Controls (3)

(1) Temp. Correction=

5:1°%

BCig (95% Confidence Limits) mg/L
—L.obs, (mg OZ/L-min.) (3) % Difference:-,-——-i

&
+ RC
2 -

2 % Inhibii:ion:t % X 100
RC, + RC
( 1 * RC)

Where: 2 .

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

T,obs = Sample temp,,®C

6 =1.047, x = T,obs - 20°C

C = Control

1 X 100
RC; + RC,
3

The two control respiration rates
~ should be within 15% of each other
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. — | S’ B St/ B R4/ | ]mtm - U4
3M Environmental Laboratory Raw Data Sheet —— 12—
Method Reference: Std. Methods (‘Wsﬁ ZSHOZD. Tv e/Lt’-P\awh I g—
e b a,ste, ] Analyst and Dete Anslyzed
Salculation: mg/l Residue = T8 T28idue X 1000 m d ined o used 3/ 23/ O) % ' 35423/?/) <
Zalcu : = mi sample ]:Bv. LR N'BO L l-\ s o 5)5_9@ QA
| FEer |
Descrption | " mgn ot [ misample [ Gross Waloht Ww Weign (@ | Pesidue mon Comments
wﬁd&\%e
Tiafun Pt 1 5 L1549 LISl 0,034 MBLO TN
2 5 LLSRA L1191 0.0392, 1840 <X X="18535+2ug/l
T S 5 LiUS | 11252, 6.0393 1810 D
ot g S L1418 L1213 A.01SS | 3100 D
» s 5 L1305 .12.08 00157 | =140 %’i 3l40x Yomgl
o 5 LI13LS | 1120k 0.01S9_| 3180
3& w‘I.-\An
e T Lol ] s Li3s2, | pad 0.0ISB | A0 1 .
8l 5 L1334 WIS 0.0159 180 é
f PO 5 Liad |oeugd _0.0154 2o P Xz81ot 20wgl
el 5 L1223 | LM 0.00l7 | z22HD D |
1 5 L3R4 | 11209 O0LS | 2200 1?%340*;'5@%& .
STEoRTE ) LIASS LUBl ofomq Z 23N
st oo s L1=22, | 1184 Q0B | =20 N
1 s L12sO | 11189 0.01A | Z3R0 5’7’55'601‘,20m\3lu
IS Y LIAB0 | 1.1210 00170 | 72400 |
BESF COPY AVAILABLE
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