AR 226 _ 0&70

BIODEGRADATION (BOD/COD)

TEST SUBSTANCE

Identity: A mixture containing perflucrooctanesulfonate, 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 numbers were 1 and 501. 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 is an abbreviated summary of multiple biodegradation
studies on FC-780B. These studies apply 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: Specific methods not noted.

Type: Aerobic BOD and Dichromate reflux COD
GLP: No

Year completed: 1978 - 1982

Contact time: 20 days

Innoculum: Seed was from various sources.

RESULTS

Chemical Oxygen Demand (COD) range: 292,600 — 377,000 mg/kg
Biochemical Oxygen Demand (BOD) range:
5-Day: 23,000 — 165,000 mg/L -
10-Day: 44,000 — 290,000 mg/L
15-Day: 192,000 — 380,000 mg/L
20-Day: 205,000 — 490,000 mg/L

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

No reliable conclusions can be derived frdm these studies. The indication is
that the majority of the product components are readily biodegradable.
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Submitter:  3M Company, Environmental Laboratory, P.O. Box 33331, St.
Paul, Minnesota, 55133

DATA QUALITY

Reliability: Klimisch ranking = 3. The studies lack description and records of
the method followed. The values for the study conducted under Lab Request
number 7685 are from a summary sheet only — raw data not found. The
inoculum was 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

Testing was conducted by multiple laboratories at the request of the 3M
Company, Lab Request numbers 4461, 4653, 4657, 4673, 5598, and 7685.

OTHER

Last changed: 6/28/00
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TABLE 1
COD AND BOD DATA FOR FC-780B

o 501 501 501
LAB REQ. # 4673 4673 4673
LAB SERCO Haller Babcock
JATE 3/28/79 3/28/79 3/28/79
20D 377,000 293,000 345,000
30D, 140,000 165,000 27,000
30D, 290, 000 190,000 - 44,000
30D, ¢ 300, 000 192,000 220,000
30D, 320,000 205,000 230,000
BOD,,,,/COD 0.85 0.70 0.67
LOT 1 1 1
LAB REQ. # 4461 4657 4653
LAB 3M ENV, 3M ENV. 3M ENV.
D % 11/10/78 4/23/79 5/29/79"
CoD 360, 000 353,000 348,000
BOD, 140,000 53,000 34,000
BOD, 260, 000 220,000 210,000 - -
BOD, 5 280,000 240,000 240,000 . . .
. oA
BOD,, 280,000 280,000 17o,ooo$:g:;a
BOD,,,/ COD 0.78 0.79 0.78 -
Avg. 95% C. I. Naval Research Lab
: " Washington, DC
CoD 346,000 326, 000-376, 000 387,000
BOD, 93, 000 28,000-158,000 '
BOD, 202, 000 113,000-292,000 — -
BOD, 5 245,000 204,000-287,000
BOD,, 264,000 221,000-307,000
\\ :
BOD,,,/COD 0.76 0.69 . 0.83 0.96
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Sample Date: __ /=2 ¢ — 7 9 Date Needed: Y B_ P

Description:

Conded T A,u..,..., B0 'I'wr et 3 otfsde
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Thn ragarunats of MIL-F-243858

PHYSICAL & CHEMICAL PROPERTIES 7 o0 B
Heatof Combustion Cal/G (BTU/Lb.) Lof‘ So /

R

Density

S

Ash

Other

WATER POLLUTION
pH

COD

872 000

292,000

B7SL L

Qa> BODg

/%o, 000’

N2/ 80D sllitimate S-o—fwy

Z?O, rOOO

T 1S, 000

/?0) 000

_GHTIZ7) O

LY, O

w -IQG"“EGD,(' /

=06, 00O

192, O00

D<K X

320,000

20S, 000

o “ém

Oxygen Uptake

Dehydrogenase Activity (TTC)

Other
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BOD, Uitimate

TOC

GC

Bioassav

Other

OTHER
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NEW YORK, N. Y. : PROVIDENCE. B. L. BOSTON. MASS. NEW HAVEN. CONN. BUFFALO., M. Y. PLAINFIELD, N. J.

THE HALLER TESTING LABORATORIES
INCORPOBATED
- ' ; | _ 338 Lelond Avenue

Plainfield, N. J. 07061
P. O. Box 46

YESTING @ . INSPECTION

CONSULTATION

This report is the confidential property of the Client, and information contained
‘may not be pubhshed or reproduced without our written perm:saon.

Chient  Minnesota Mining & Mfg. Co., St. Paul, Minnesota

Profect  Purchase Order No. 711707 - 400 _

Subject Laboratory Testmg for C.0.D. and B.0.D.

| Report No. P-79-4611 - Date March 15, 1979
— ~Tab. No. L2958 —

The following are ‘the test results of Sample No. 7901 dehvered to our
' laboratory on February 5, 1979.

TEST RESULTS

€.0.D. 292,600 mg/1
B.0.D.g | 165,000 mg/1

 B.0.D.3g - 190,000 mg/1
”B.O..D.]s 192,000 mg/1

B.0.D.gg 205,000 mg/1

 THE HALLER TESTING LABORATORIES, INC }ff’f?'%ﬂfi;[

Roger W. Haller
Vice-President

RWH:1g

Reported to: '

Minnesota Mining & Mfg. Co.

, Bldg. 20, 881 Bush Ave., -

i\ St. Paul, Minnesota 55106 ~
: Att: Mr. David Seely -3-




SANITARY ENGINEERING LABORATORIES, INC.
2982 N. Cleveland Ave. Roseville, Mn, 55113 (612) 836-7173

¥ ELY ¢ ROSEVILLE, MN

i
PERU, ILLINOIS . .
o REPORT OF LABORATORY ANALYSIS
(Methodologies EPA approved)
REPORT NO. 205 . PAGE 2 OF 2
02/21/19 ‘ -
CLIENT: 3 Company ~ o :
DATE COLLECTED: = COLLECTED BY: CLIENT

DATE RECRIVED: 02/01/79 : PICKED-UP BY:
SAMPLE DESCRIPTION: WASTEWATER : :

- ANALYSIS{ |

COD, Chemical Oxygen Demand, mg/l 377000
BOD, S-day, me/L ' 10000 o -
BOD, 10-dny; ug/l ’ ' | 290006 553 "' ?fi‘"f? ’ ~' ( ‘; '
D, 15-day, g/l | 300000 - | |
" BOD, 20-day, mg/l | 320000

Approved by: . . DF. <



s commusuy | BES | COPY AVAILABLE

! VROVED WANR LABOBATORY st 1908
yg Aogtiag , _ EDWARD 8. BABCOCK & soua. Inc.
' P. O. 0K &322
SORATOMES AVERSIDE, CALFCORIA 92302
3213 CHICAGO AVENUS . | - 2/2¢ ) o5
T0 3 M Company ' ' , o
Env. Lab 2-3 & : Lab No._ 790205-3
935 Bush Avenue ' . : invoice No._ 85725
St. Paul,MN 55106 ) ; o Submited _ Sempled

o Madd o

Att: David Seely
. Dote, 2.[.179

7901

‘sop . " cop
mg/l . - mg/}

S Day B 7 22,080 - .
10 Day ﬁ‘/,aob

15 Day - L R
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Date: _3 ~/6 - ST
ENVIRONMENTAL LABORATORY

BOD WORK SHEET Dilution \A{ater: [8-1
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. ENVIRONMENTAL LABORATORY Date: 3716~ 79
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Seeded Dt tovr |- —
HaO blonpg | -
_ép-/’/,e —
9 _
[28 | —_
1 A ' $5.¢ | /\I*J
d —
Jal [ A%
=7 3 _SEEO eouTROLS | A -
(2 yY /2 Z_‘ﬂh . : %,",
o | ¢ etde, . . = » -
Z3 . o) '
\ _
— \ _
f;'; do 18 | 1,2 ) N ~ "
’EY 101 Tast ey -
p, 429 8.0 | 1.0 \ N
. 91 0 7 [ q l [ ’ '/ i T
S —
: 7° o I/
—BEST COPY AVAILABLE AL ; 8 i
p 7z 7 b
5
~ 002521
N [ —  , ..




THM G S0 4P

ENVIRONMENTAL ?A
BOD WORK SHEET

Blanks:

ey

BORATORY

Y3 S

Date: _5_ [ - /)
Ditution Water 18.—47

Bottle No.

Sample Size

Description

;pJ’/z

Seeded Do Hevnr | '
HaO Otanpg

[Z]
l .

1

27

(24

90

_ "(<.»’! J "

w5

Qo bLs”

g3

9, 06. 85~

3s”
2.1

43

49 6.78~

2.1

T 2.30

-
o

00252

L)Y L -



T 13% 4 et TSI S
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PRODUCT ECOLOGICAL ASSESSMENT ‘
REQUEST FOR LABORATORY WORK e
__ LABREOUESTNQH}eéqiézzg.;id

79632 T

Date Received Sample
Analyst: ___
Date Completed:
"Hours Spent:
Y . B :
Please Call Requester If Delays Ar;'Er;&unEeraBG o

o & 3
LA
AN e )

2"‘ P R AL T

# NUL F-p43§58

7000
Lof?.S’o

a FOR LHBURHTURY mnpa T o
i FINAL REPORT. - U ettt
A LAR Reaues1 o, 2873 _ R
*5s~-—REQHESTDF— | *a;;?w' g ﬁ—-LaB PER”UHH‘L—-‘,,
( “qE:. EAR ‘ DATE RECEIVEDT . 270171979
AMALYSTT DCE

~ROJECT nn 9°?ﬂﬂ1&?ﬁn ' ; : L
DESCT FC vaﬂ—a LDT =01 ‘ DATE COMPLETEDT 3?;3f19?9
R ’ "HRS SPENTE -

ACTION DATE 2vn1r1eve

1 CMGZL L 16500
L DL LB £ [k (O 120000

an 1 C Baan0D ME/L - 19AuMd MEFL . 220000 HE
- - . ame wt o SaADmn MeFL-
BOD ULT (20 320000 MGXL - hﬂﬁﬂﬂﬂ_ﬂﬁ\L~ R
con (z0) 377O0N MGFL 292800 MEFL 349000 MEFL
OTHER
,,.-‘*-( Bioaccumulation
N Persistence ' 3 ) - ) N N B
Degradation Products L. S VULOX]
N i 2 .,.-,.-.";i » ,,{-J{T-ﬁ,'




,7:,,,, 10620-8-PWO

-

- -

v

 TDB 7% 6
’C\ Lab Request No. f(ﬁ?g

/7 {EE & PC Contact)
!| _ DEPT. CHARGE Water and Wastewater
. O o012 - moNITOR .
0 0222-€ENGR. - , REQUEST FOR LABORATORY WORK %0
! 0535 — PEA U é\( : ,)_’
TO: ENVIRONMENTAL ENGINEERING LABORATORY — BUILDING 2-3 6'}
: *  Requester Lab Personnel
Name: DC-S Request Date: 4"/?"’&3 Date Rec'd. S to:
Project No.: 00/ 2 & oo Prob. No.: ﬂAatT e.c - Sampe
Description: 2 20 B o7 sv¢ A IS Dn: ycs;. o
Hold Sample For_______Days Est. Date Needed: H:lsGSperr:‘t‘? )
Special Precautions . ’
@ & . B
No.[ Sample Description

Total Hardness, mg/l as CaCO,

FC 2 lsmz0 | 5276

Calcium Hardness, mg/l as CaCO,

'P" Alkalinity, mg/l as CaCO,

"M" Alkalinity, mg/l as CaCO,

pH

Chloride, mg/l as Cl

Silica, mg/l as SiO,

Total Fluoride, mg/l as F

Soluble Fluoride mg/l as F

olo]lojN || {d]lwiN] -

Manganese, mg/l as Mn

11| Total Suspended Solids, mg/I|

12| Volatile Suspended Solids, mg/l

13| Turbidity, NTU

14| _TotalSeteemarr DD < m/l | 50,50 1734 223 -
15| TowalVoletteSoWas. mall 750D Lo i/l //oa’.'ﬁof’ 2034 | A 27
16| Condugtivityrsmmas D 2, ntg/l LARE, Y00 | A 2837 | A =203
17| Sulfate, mg/l as SO, .

18| Sulfide, mg/l as S

19| Sulfite, mg/! as S0,

20| Ammonia Nitrogen, mg/l as N

21| Kijeldahl Nitrogen, mg/l as N

22| Nitrite, mg/t as N

23| Nitrate, mg/l as N

24 | Ortho Phosphate, mg/l as P

25| Total Phosphate, mg/t as P

26 | 808N

27| COD, mg/l (Short, Strong, Dilute)

32,288 T 24P | A Z97

28 | Total Organic Carbon — TOC mg/l as C

29 | Surfactant, mg/i as LAS

30| Phenol, mg/l

31| Tannin & Lignin, mg/l

32| Total Cyanide, mg/l as CN

33 | Oil and Grease, mg/t

n
34 | Standard Plate Count No./100 m!
35 | Total Caliform, No./100 mi ]
36| Fecal Coliform, No./100 ml P
37| Fecal Streptococcus, No./100 mi 2

Comments:




cc:

To:

From:

Date;

kmwmﬂCan#dathm
D. R. Ricker - 53-4N

D. L. Bacon/R. L. Bohon - 21-2w-05

J. A. PIGNATO - COMMERCIAL CHEMICALS LAB - 236-2a-01

E. A. REINER - ENVIRONMENTAL LABORATORY/EE § PC - 21-2W-5

MIL-SPEC AFFF BOD AND COD TESTING

MAY 25, 1982 | - 9M

Attached is a summary of the BOD, carbonaceous BOD, and
COD test results on FC-203C, FC-206C, and FC-780B. This
testing was conducted at the 3M Environmental Laboratory
and four outside laboratories. The results were more
variable than I had anticipated.

The Galbraith results on FC-206C were typical of their
result from past testing, i.e., they had a very high
BOD2o/COD ratio. This occurred despite the fact that
some of this testing was done with a nitrification
inhibitor (the C-BOD results) and some of the tests were

I plan to use the average data from all of these tests in
preparingi%ur Product Environmental Data Sheets and input
for our Maferial Safety Data Sheets. If you have any
questions:gpncerning these data, please fee] free to
contact me on 778-5079. ’

EAR/mk

Attachment

002530..
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‘BOD, CARBONACEQUS BOD, AND COD DATA ON MIL-SPEC AFFF PRODUCT

BOD3p C-BOD coD BOD3g C-BOD5q
Lab (mg/kq) (mg/kqg) (mg/kqg) COD COD
FC~-203C Lot 501
3M 580,000 600,000 730,000 .79 .81
740,000
Pace 800,000* 730,000* 810,000
_ 730,000
Serco 440,000 440,000 737,000 .60 .60
Capsule 570,000 620,000 950,000 .6 .65
Galbraith 616,000 671,000 776,450 .79 .86
S & W Seed
Galbraith 670,000 641,000 776,450 .86 .82
Knoxville
Average 575,000 594,000 782,000 .73 .75
S. D. 85,000 90,000 80,000 - .12 .12

* Calculated BOD's from different dilutions were very

inconsistent.  Pace agreed to repeat this work but

inadvertently lost their repeated test results as well.
did not request a third testing nor did we include these
values in the averages.

FC-206C Lot 502

We

M 290,000 290,000 380,000 0.78 0.78
360,000
Pace 350,000 370,000 450,000 0.78 0.82
Serco 240,000 260,000 370,000 0.65 0.70
Capsule 260,000° 320,000 410,000 0.63 0.78 -
Galbraith 416,500 411,000 407,250 1.02 1.01
S & W Seed
Galbraith 395,500 374,000 407,250 .97 .92
Knoxville -
3
Average 35,000 338,000 396,000 .81 .83
S. D. 73,000 57,00 33,000 .16 .11
FC-780B Lot 501
3M 240,000 230,000 320,000 .74 .71
_ 330,000
Pace 250,000 250,000 350,000 .71 .71
Serco 210,000 220,000 287,000 .73 .77
Capsule 240,000 230,000 360,000 .67 .64
gverage 235,000 232,000 329,000 .71 .71
S. D, 17,000 13,000 28,000 .03 .05

002531



Form 10620-5-PWO

cc: LAB REQUEST BOOK — 42-5W

-

Ref: ENVIR. ASSESS. INQ. #

—

PRODUCT ECOLOGICAL ASSESSMENT
REQUEST FOR LABORATORY WORK

3 action 200

LAB REQUEST NO. /{/‘%/

RODUCT: £¢ 780 ,
-
REQUESTER LABORATORY ARD  u/u [1¢
Name: A M. {Je (ter Phone No. _J537 9 Date Received Sample: _Z— & /7- 75
Request Date: ___9/27/ 748 Analyst: L « Ih7E
Project No.:.__ @9 70012600 Prob. No. Date Completed: __J{~10~7§
Code No.: Hours Spent: s ~ /oMTE , T=] 7
Sample Date: Date Needed: __ 4 SAF Y B P 7

Description: 5091 co 17' /Q‘?Uﬁf - 7(71/('1'/'1

Purpose of Tests:

| PN OF SH»AE

Please Call Requester If Delays Are Encountered.. -,

PHYSICAL & CHEMICAL PROPERTIES

Heatof Combustion Cal/G

{BTU/Lb.)

DupL\eaTeES

Density

Ash

Other

WATER POLLUTION

35'6! o0 o

-

¥ SEE€ AT

TAq

264,000

HED BATA ucg

[

[ 19

L

13

NGRE

104, 000

103',ooc

Oxygen Uptake

Dehydrogenase Activity (TTC)

Other

BIOASSAY

Specify Organism and Metl;lod: 95 b LC{a

A?uaffr Jox _ 6/&18?/'//

LEACHATE FROM LEACHING TEST

pH

[, 5 y

CcOoD

BOD5

BOD, U!timate

TOC

DI

GC

DLy

Bioassav

Other

OTHER

Bioaccumulation

Persistence

Degradation Products

Q

7

White - Return to Requester Canery - Envlronq\ontnl Engrg. Office Flle

e —
Pink - Environmental Engrg. Lab - Goldenrod - Return to Mequester -



i A AR ELALALE AN ERE.E A SR s LSy B \"A0TYA NG .1
ANALYSIS FORM toaoet oo L RN S
| B e i _36 . 3 ‘BoP
FC-780R - 5773 & S
ULTIMATE Rob. Q.o@«@ Q‘@ &9 & :
A v/ @o an\‘ % @
EN\) L B RE@ ND L/‘{b/ A é’s D & \\ F G »
) i ‘
2]  SAMPLE. coNQENTRA-noD
B IN BeD RoTTLES -
4 (- ot/ L)
S
6 0, 0067 O,2 [Zo000 | - | 14 [ai0,000 LE
7 0,613 o4 |Boeeo | 2:3 |i170.000 3.5
8 0,027 0.7 |2¢,000 3.2 |1do,c00 C: 3
9 ©.HSI {+3 |2y o000 : $.6 | 9¢,000 b
10 O0.083F 2.1 125000 *8 - -
3]
12 ’ .
13 Bob yALlies cALoutATED 8000 = - 140,000
14] AccoRDING T'-\ STAMDARD ' _
15| METHODS = N 2 E€DiTION .
16
7 x ALl RESuLty ExPRESS
” N ¥
"
2
Fi)
22
23
24 2"
25 - s g g 2
= - E e "--.g '_
27
" . . A T
% BEl . R "
n
2 :
334 * h
” , =
?_54_ . ’.A‘ ’ ? ‘ ’ i
s N 1 N
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