AR A6 _ 087/

BIODEGRADATION (OECD 301D)

TEST SUBSTANCE

Identity: A mixture containing perfluorooctanesulfonate, which may also be
referred to as PFOS, FC-95, or as a component of FC-780B. (1-:
Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was 2. The test sample is FC-
780B. Current information indicates it is a mixture of 0.58% PFOS, 14%
diethylene glycol monobutyl ether, 76.7% water, 5.5% urea, 1.17% Hydroxy
foamer, 1.15% sodium octyl sulfate, 0.8% polyoxyethylene monooctylphenyl
ether, 0.05% sodium lauryl sulfate, and 0.05% benzotriazole.

The following summary applies to a mixture with incompletely
characterized concentrations of impurities. Data does not accurately
reflect degradation potential of the fluorochemical component of the
test sample.

METHOD

Method: OECD Closed Bottle Test, OECD Guideline 301D and C
117/79/GER

Test type: Ready Biodegradability

GLP: No

Year Completed: 1980

Analytical monitoring: Dissolved oxygen depletion

Statistical methods: Results were determined by calculation of the %
BOD/COD over time

Test organism source: Non-pasturized field soil obtained from 3M
Agricultural greenhouse, St. Paul, MN

Test condition:
Dilution water: Deionized water and distilled water. -
Reference and test solution preparation: The dilution water was
prepared using Hach BOD Slurry Pillows. Nitrification inhibitor, Hach
Forumla 2533, was added to replicate dilutions of blanks and samples
at the recommended concentration of 0.1 g/300 mL.
Test vessels: Not given.
Number of concentrations: 1 plus 2 reference substances, and
blank, all in duplicate.
Temperature: 20°C ,
Total suspended solids and pH on day of testing: Not given.
Element Basis: Decrease in oxygen depletion compared to the
blanks.
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RESULTS

Nominal concentrations: Blank control, LAS and sodium dodecyl sulfate
(reference substances), and test material.

Element values: 5-Day BOD/COD: 21%
156-Day BOD/COD: 78%
28-Day BOD/COD: 72%

Remarks: Testing was conducted on the 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 % BOD/COD was 72 after 28—days. The % BOD/COD
with nitrification inhibited was 83 after 28 days.

Submitter: 3M Company, Environmental Laboratory, P.O. Box 33331, St.
Paul, Minnesota, 55133

DATA QUALITY

Reliability: Klimisch ranking = 3. Study lacks description and records of the..
method followed. The inoculum is not properly characterized. The sample
purity was not properly characterized and the study lacks analytical
confirmation of the amount of fluorochemical proportion in the solution.

REFERENCES

The study was conducted by the 3M Company, Environmental Laboratory, St.
Paul, MN, Lab Request number 6211S, 1981.

QOTHER

Last changed: 6/28/00
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Test Guideline C 117/79/GER

Test Guidcline for the Closed Bottle Test ace. to Fischer

Datec of last revision: August 27, 1979

Level I test for recady biodegradability

1.

Prercquisites

It has to be known whether the test material is soluble
in the concentration range employcd in. the test (2 - 10
mg/l). If it is not, spccial measurcs such as the addition
of solubilizing agents, ultrasound dispersion etc may
have to be applied. P ‘ ' . .

Guidance informafion

Knowleccdge of the bacterial toxicity or inhibitory proper-
tics of the test material is not unequivocally required
but constitutcs useful information. S o

Qualifvinz Statements

The test is applicable for the biodegradability evaluatior

of organic compounds but not for mixtures thereof. Most
expericence has been gathered with water soluble compounds,
however, the test lends itself, at least in'principle, .
also to thec biodegradability evaluation of volatile and
insoluvle . compounds., ' o ,
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LR#Q;H S

August 27, 1979

OECD Chemicals Testing Programme
Test Guideline for the Closed Bottle
, Test ace. to Fischer

- -

0. The test Procedure is based on 2 paper, by %.X.Fischer;v
P.Gerike, and R, Schmig in Wasser- und Abwasserforschung
I, 99 -118 (1974), -

1., Method

1.1 Introduction: Purpose, scope, relevahce, and applica-
tion of test and explanation of limits, '

The purpose of the method is the measuremeht‘bf the

P biodegradability of organic compounds in an aerobic,
g'fﬁi\\ aqueous medium at a test'concentration ot_g_(Standard
La—r l"! \\ - .

e concentration) to 10 ng/l of active material, Most
oA To——— . ' : '
A data elaborated with this test pertain to water-soluble

compournds, however,‘vblatile‘compounds and those of
low water solubility may also, at least in principle,

be testéd.
1.2  Definitons ang units | : ¢ 0{600'
. 4
Y | 7 SO
: o s * . PR . . [ V4 ) o ’
1.2.1 Definition of biodegradabiiity . W
mg O2 / mg AS ‘2:/”
£ BODT = , X 100 ° W”/
~ BODT | A

mg O, / mg AS . ' -_ Vot
% BOD/CCD-: 2 X 100 & P
mg COD/mg AS j
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; FORM 16820-0-PWO

| A i , F;Ie page No é 2/ / f
: ENVlRONMENTAL ENGR LAB WORK SHEET ;{
" . SAMPLE DESCRIPTION Date: _ /0 ~3(—=&0

» | - _ ng “ Z W /J/Vf - . Analyst: __L;)a_é__&aL

Hrs.:

; . N

f/ﬂCH Faﬁmam 2533 LR’

Rewewed by:
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. v 3M ENVIRONMENTAL LABORATORY Ref.: OECD, Tokyo,12-01=~7¢
Form Sheet for the Closed bottle Test . c1 17/79/GER

- z
Lab request no.: 62] 1S /)YO (5 M
~ Date of start of test: 10-31-80 % Anslyst:_ W, A, Scheil

Test / standard meterial: AFFF - ¢ Theoretical test conc.: I‘)’- 7 M/l

) (AS = active substance)
BOOT of test meterial: mq 02/mg AS  CO0 of test meterial: Q. 3% mg 03/ mg AS
Temp. of the dilution water after aeration: 293 « ( 20 oC)

0,-conc. of the distlliled (deionized) water after
aeration and standing before the start of test: §.’95 mg 0a/1

Dissolved Oxygen analysis:_Oxygen electrode method calibrated agalnst the Winkler method

Inoculum:_Unfertilized gardan soll

A: 0Oy DETERMINATIONS:

) ®3 0271 AFTER X DAYS -
CULTURE MED!IUM Frl.:tk Analyses 6 Og 15 v 28
" Mineral nutrlo-ntj 1 ¢ 3.10 8.65 8..50 6‘90
solution without .
!?3; m:l??._':;‘.d 2 cz 90]0 8.70 8.55 7:20
withou nocuium,
’ c, 90 ‘0 -8-75 8-55 . 6.85 1
Wk - €, * 9.10f 8.70% 8.50% 8.25% *Values
(B |%TOtainf | 9.00| 8.70] 8.53 Tuded
: the meai
Mineral rutrient ) S B 9.10| 8.75| 8.50 values;
solution without v these d
;::lg'i:;_"ul . 2 8, .. 9.‘]0 8.70 8.50 lutions
inucuTum, 3 By 9.15{ 8.70| 8.55 contain
ol 8, * - 9.10% 8.75% 8.50« nitrifi
oun . B b . " cation
blank T A2 | 9,12 8.72] 8.52 inhibit
nir'ner.:l nu:r'l‘ent ! A ?. 10 172.70 »L/':éo _ —gs v
sotution wit — W,
;:;zwm.m 2 . A 9,10 |7.601 4, (¥ \%_g /
InocuTum. 3k A * 9,/0%8,504 $.2.0 * #See not:
. o : above,
N
* meen m = A +A "'AD .
::::rul ‘ ' : 9‘ /o 7obg 4- gg 3 . 32.

B: 03 OEPLETIONS (mg BQO/1) AFTER X DAYS:

800x = (m, =~ "x) - (mg - "b,)* _ HOOIFIED FORMULA: 800, - (.'o. ’t,’ e (my- \‘)*
“* This difference Is Important ss 8 check for The modifled formula uses the measured Initlal 0y conc. of
the validity of the test (see 1.6.3.1.3 ). the test solutions and blanks in place of m,.

C: EVALUATION;

% BODT = mg BO0,/) o 9% 800 _/COD = wg 800%/1 . 100
—_— 100 X = -
mg AS/) * 80OT
sfter days
. 5 18 28 s L] 'mx’:sl't.r X d:;s
7 ooor,‘

7800/C00 2.1 76 | 72 !/.05' 392 |3.59 B

% heo Jean NN Fwtin InhEFd €L
COMMENTS » - ‘

The M"‘?“’(‘ M« e ondlolired z‘;, A.L /éa%'m (”VW = /»3.45‘) -'
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3M ENVIRONMENTAL LABORATORY Ref.:

Form Sheet for the Closed bottle Test .

6211s

Lab request no.:

0ECD, Tokyo,12-01-7
C 117/79/GER

Date of start of test:_10-31-80 Analyst:__W, A, Scheil
Test / standard meterial: DODECYL SHLFATE, SoDIuM SALT Theoretical test conc, : é-o AS/1
- {AS = active substance)
800T of test meterial: mg 02/mg AS  COD of tast meterial: 2:0  wg 02/ mq As
Temp. of the dilution water after seration: $93 K (20 °c)
0,-conc. of the distilled (deionized) water after
asration and standing before the start of test: 8.95 ag 0o/

Dissolved Oxygen analysis:_ Oxygen electrode method calibrated ag‘inst the Winkler method

inoculum: Unfertilized garden soll

A: Q2 DETERMINATIONS:

B: 0, DEPLETIONS (mg 800/1) AFTER X DAYS;
800y = -m - - S
X (mo t‘) ("'o Mb.)

% This difference 13 Importent as & check for

the validity of the test (see 1.6.,3.1.3) the test solutions and blanks in plece of m,.

MOOIFIED FORMULAI 80D, = (m; = my } = (w, - m )@

The modified formula uses the measured injtial 0, conc, of

C: EVALUATION; 4
% B0OT = .mg BOD,/} . 100 OR % mxlcoo - : lwa! . 100
D
o AL T after days m 800,/1 after X days
15 28 s *1s 28
7. 80T, .
. 7800/C00 59 | 74 76 |12, 3S12.95 |3.0¢
A0 cobﬁ;t:t.("c i Tnhib Fed 3 : ,

CULTURE hEOIUM Flask Analyses 0o I °§“ Tr'r;al; OAYs 28
Mineral nutrlcntb K 1 <, 9' 10 8.65 8.50 6.90
solution without - " 1
:?:’:o?::t:;:‘l":;d . 2 €y 9.10, 8.70] 8.55 7.20
A 3 cy 9.10{ -8.75| 8.55 _6.85 | o
bk - ¢, * 9.10% 8.70% 8.50*% 8.25% | *Values
. mean m =Cy4Cy eue ’ not in=-
Biror | " f_'__c_z.__._C___ 9.10| 8.70( 8.53 6.98 ¢ luded
. ‘ the mea
Mineral nutrient A ., . 9.10| 8.75| 8.50 6.80 values;
solution without these d
;::t!vg_’t‘er-al . ] 8, 9.10| 8.70! 8.50 6.90 lutions
Inocu Tum. 3 83 9.151 8.70] 8.55 7.10 | contain
4 % B, * 9.10% 8.75% 8.50* 8.20% nitrifi
oan - s v > . cation
blank " ! : n 9.12| 8.72] 8.52 6.93 inhibit
Hi-;erTl nu:r’l‘cnt ! Al ?. /10 6‘9’0 5"‘/‘0 . 6"/_0_-_
olution with - ——weno :
f.;; reterial R A 9,40 16.30 | S70 3.60
inoca Tum. 3 x A ¥ 2,05 *%|6.304 S.4S” x| 4,80 *|*See not
. R - ) above, -
. .
me an me = Ay + Ay ..0A .
::::rtnl ‘ : 3‘ 94 /0 6-‘3{ 5. ff 3- 85
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3M ENVIRONMENTAL LABORATORY Ref.: OECD, Tokyo,12-01-7
Form Sheet for the Closed bottle Test . c ”7/79/GER

Lab request no.: 62] lS .

Date of start of test: 10-31=-80 Analyst:__ W, A, Scheil

Test / standard meterial: LA S REFERCME SAMPLE theorstical test conc. g 4{2 mg As/!
z 45 AS = active substance)

BOOT of test meterial: 2 2,‘7‘ mggz/mg AS COD of test meterial: mg 09/ mq AS

Temp. of the dllution water after asration: 293 x { ,Q

0y-conc. of the distilled (deionized) water after
asration and standing before the start of test: 8.95 mg 03/1

. Dissolved Oxygen analysis:_Oxygen electrode mothog calibrated against the Winklar method

Inoculum: Unfertilized garden soll

A: 0y DETERMINATIONS:

/1 AFTER X DAYS
CULTURE MEDIUM r'l':k Analyses 0 9 01 15 28
Mineral t;utrlcnt H . S ) 9.10 8'65 8'50 6'90
solution without - - *
t?:; mtt:r_i-;l-l_;ﬁd 2 € 9.10 8.70 8.55 7.20
w (-] nocu fum,
: 3 . c3 . 9- ‘01_8075 8.55 . 6.85 . 1 .
- ' t in-
ot "Lt | g 10| 8.70] 8.53 6.98 cluded.
' the mea
Minera! nutrient 1 8, 9.10 8075 8-50 6.80 values;
solution without ) these d
;::l&crh . 2 8 9.]0 8.70 8.50 6-90 lutions
inocu tum. . 3 8y .- 9. 15 8-70 8055 7010___'_" contain
__L* B, * 9.10% 8.754 8.50« | 8.20% nitrifi.
mean . B, +8, ...8 - cation
blank ™t alzit e fg9.12]8.72] 8.52 6.93 inhibite
mv"errl nu:r.l\ont } : Al ?, /0 8. é{ 6: 05’ . 3»70__"_-
2332‘.':‘:‘.':‘-.1-, : A 9./0|8.6516./10 | ¢4.5S
TnocuTon. 3k A * 7.08*1B,604 6:50 *| ¢, £ * | *See note
_ N A - above, -
4
. mesn moeA+A ...A[J .
g::rljl ‘ : 'z‘ 9.'0 ?lw 6:08 7,[ Z ’
8: O; OEPLETIONS (mq BOD/I) AFTER X DAYS; o
800 = (m, - L) - (mg - m | MOIFIED FORMULA:  BOD, = (m "= ;) = (my - m, )
TSt et £ R LR R T s <
C: EVALUATION:
% 800T = mg 80O,/ 100 . % (e = "9 800x/) . 100
R ——— L4 " .
mg AS/1 * BOOT — "
. P after 'I: . 5 mg lwxl:softor X d:;s
AL 6.9 %3 [ #9
7800/C00 0.8 39 45 |[6.0512.42 |2,79 -
/,500/600 h'hbhf,‘-‘-“h "\‘\ Lf’t '55 )

COMMENTS;
1. Ik BODT of vh LAs g f""‘”"‘ wa,a g MMAM
Wnﬂ Y M?,e o—b‘ 3/8. A%-
2, 4LAs ﬂl/&wmz, 5‘”7"4 L.:t#(ws/ M m 447 muasls
5’ SS% "aciie LAS); Pas ,o'_,tj " 17 mmpML MNERC ‘6‘ %’ﬁ
MchM% S’“f. Dctu?»wr‘ A'“a‘./ﬁm O_ < 1‘




FORM S455-A 2 anWM j;m% FILE LR#&”S

P S VYR

/ Cﬁ’ 12 Bﬁa& /. ga;{ ' DATE  suEer

( & S'/a,wffyw-‘/o/gz

ANALYSIS FORM

é(\\? \ff"‘
9

TEST SOLUTIONS A ’ < K s u -
| AEEE - =A Sy .
2| 1.0mk y 14
21 fo .04 MLMMA 3x
4 N a0,
5
5 @
sl AFr-‘F B 1ETs 9.007.00 55K 13,45
9 U0l olerk prbulirn dltid | 1o | | 19 0517.20[87637290
01fe .08 onZh smevulalod | 74xl 19.0517.70 [ 5,6 505
1" m'z : I ”;o' B . -
12 . R 'r;-
13 ' ’ e . 1 —
s _AEFE -C s | IR LTG0l 5 e
151 /o k. MM 24 ‘ 9,/017.60\4 s5|2.50 :
6 | dbutid fo (.08 4ureZA, = 2:4018.595,08 10 9
7 | pgtednid  diletuin Mo ' § |
18 ) . S -~
19 | Dndle 2 "V, A 1Yo q.le QOYO 5,7'0 ‘L[O J\>
20| /0 P o azlul Ts .79 14.,30|5,70]|3.40 —
2 | 4 N /,MM 96 9,05 14.30| £,ysT4/g0 >
22 MA‘W Aﬂ.fa‘n A1 FCEI
23 ' ' .
24 . ) !
25 |/, g 9¢(g) 7./0(8.657|¢ .0c]3.70
6 170k GZrtA oaliliond 4 el 9.t0 186516, 10|4.5S
27 ) p 4 !?* 74(’ F.@o 6.5’2'4/25'
28 j%ﬁm a0, B - : ' -
29
30 . : _
st | s n Hao — p |23 e _(2.4012157| 9.5 £.€0
2| aprelem, L1 aithend | 2 9.12| 8708505 90
3 | gt 2natircdd, g5 91 %70 S;gizég
34 ' . 2 g%ﬁ—nﬂ 2515, ,
35 ' . , & R 9./0 : BN
% | Debetiry (.0 relhend |63 9,/0 F'“’ ,$0|¢.90 | .
37 | o 2he 17 ' 9./9. 8:;0 2.0
38 % &/ 2./01315¢.<Cf6.
39 ‘ Q2% 2.4913.10/|8.50 7,25
40 . . i

.




FORM 10820-8-PWO

BEST COPY AVAILABLE File: Page No. ézl [ 5

ENVIRONMENTAL ENGR. LAB — WORK SHEET

SAMPLE DESCRIPTION W & : g / /w’/’ S et 2::,:“’3;3!; 83_2 :
Hrs.:
E.' X ‘l_Y'CL W

Znudvmmetel T DI fro [t D@ua) wrilh,

%ﬂz%#< _ Da O L\.,_r Do, IS ng
9 90/0 &, % - 3’.0_ % 00
9 9,18 8.80 8.0 6, 85
7Y 920  §8  Sy¢ 6.8
9 * 9510 g &¢ .50 3, /0

S nu. doh DI Ha0 (,/MLMJ)MWMW@AW_@

Batlew Tau ) D228 -

19 ?,Ooo ‘y/s /

773 9eto 7.70

\7 ._9.00 g. 30 &msm%w
Ro*® 940 _%.30 | on laﬁg

4> "9 B35

6 * 9./0 %30

" e e

Mcﬂ = VM 2-(33/.0.1‘7/306»4 R




FORM 10620-8-PWO
L Q#&

BEST COPY AVAILABLE Pageo, 6211 S

ENVIRONMENTAL ENGR. LAB — WORK SHEET

SAMPLE DESCRIPTION . Date: _/O—-31-80 -

Analyst: £ A, Sehot P i
/Lt7°d44vém a‘f Sﬁu 4 &m epeA [ s —
%« Clrord Bittle Teat ™ — OECD, ro«/f;,,‘,, 12-04- 77/, ¢ 17 /79 JakGer

. :Méf ?gzzﬁgé ;.:.';gy

LYy RATp b (I E ," e /Oﬂmp M\4 a Z*’t‘é%ﬁ%

<a )-1;23{ / A,/&wmja//, Al |

5&%{’//9/6{ Q&dft‘/g/(qﬁgfn 4VMM W 7714 LoD M

ZRE /Z;ﬁ?’ ﬁMMMw

ok
_AFFF -4 154 [ sy | 6,0 ]
AFEE - B 204 [ay | Gio
AFEFF-C L7 | Mo | 5.0
D, :czﬁdf:‘%;f ;ZZ‘C s . - 0.200 { o {; 4,0 ~
LBS Reforontt gumpt”  4.54 | ui. 6.2 or (z.g,lj_

s £ 10-31-%0 by 1J.6.<. 1

Doty of Shurt of Tood = jo-1-80

(4) Doboesll sabfate poriors guts ('mda‘.w%:g@@/ Llhei i, 5.,

st FBE | mwagleg | ey, /cﬂ_;)“ Dsogﬁla

(2) LAs ReFEecwr | 4‘ ( 7/ z/ M 7,5;;;,&0 o 3/8 dc{:u-( ms fs

/Ozu,pam( &1 MDWML ‘ kaC &m; o, FUS= ‘2,:,R"um bv: ot




