
BIODEGRADATION (BOD/COD)

TEST SUBSTANCE

Identity:A mixturecontainingperfluorooctanesulfonate,which may also
be referredtoas PFOS, FC-95, oras a component ofFC-203C
and L-5440. (1-Octanesulfonicacid,
1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-heptadecafluoro-,potassium
salt,CAS # 2795-39-3)

Remarks: The 3M productionlotnumber was 501.The testsample is
FC-203C. CurrentinformationindicatesFC-203C isa mixtureof 1.47%
PFOS, 60% water,30% diethyleneglycolbutylether,3% sodium octyl
sulfate,3% hydroxyfoanier,10% polyoxyethylenemonooctylphenylether,
0.12% sodium laurylsulfate,and 0.05% benzotriazol.

The followingisan abbreviatedsummary of muldple biodegradation
studieson FC-203C. These studiesapply toa mixture with
incompletelycharactedzed concentrationofimpudties. Date ddes
not necessadly reflectthe biodegradationpotentialof the
fluorochemicalcomponent ofthe testsample.

METHOD:

Methods: Specificmethods notnoted.
Type: AerobicBOD and Carbonaceous BOD and DichromaterefluxCOD
GLP: No
Year completed:1981 -1982
Contacttime:20 days
Inoculum: Activatedsludgemixed liquorsfromvarioussources.

RESULTS

ChemicalOxygen Demand (COD) range: 730,000- 950,000 mg/kg

BiochemicalOxygen Demand (BOD) range:
5-Day: 56,000- 519,000 mg/kg
1O-Day: 370,000- 620,000 rng/kg
20-Day: 440,000 - 800,000 rng/kg

Carbonaceous-BiochemicalOxygen Demand (C-BOD) range:
5-Day: 47,000-.357,600mg/kg
1O-Day: 140,000- 580,000 mg/kg
20-Day: 410,000 - 730,000 mg/kg



Remarks:
Thesestudieswereconductedbyvariouslaboratories.Variabilityinthe
resultsmay be due tothevariousmethods used.

CONCLUSIONS

No reliableconclusionscan be deiivedfromthisstudy.The indicationis
thatthemajorityofthe productcomponents are readilybiodegradable.

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

DATA QUALITY

Reliability:KJimischranking3. Study lacksdescriptionand recordsofthe
method followed.Inoculawere notpropedy characterized.The testing
was conductedon a mixturewithchemicalshavingvaryingdegrees of
biodegradability,leadingtopotentialmis7interpretafionofthe results.The
studieslackinformationon thepurityofthetestsubstanceand lackactual
measurements oftheconcentrationoffluorochemicalinthesolution.

REFERENCES

Testwas conducted by multiplevendorsatthe requestofthe3M
Company, 3M Lab Request Numbers 6811S,7736, 7737,7738,7903,
and 7625.

OTHER

Lastchanged:6/26/00



06/19/2000 ENVIRONMENTAL LABORATORY 1
ARCHIVED FINAL REPORT

LAB REQUEST NO. 7625 CONTRACT LAB(S):
REQUESTOR NAME: EAR EXP COMP DATE: 03/10/1982

DEPARTMENT: 0535 DATE COMPLETED: 03/16/1982

PROJECT NO: 9970012600 PROJECT LEAD:
DATE RECEIVED: 01/13/1982 PHONE NO:
DESC: FC-203C & FC-206C 3M FAX NO: 651-778-6176

THESE ARE PROPOSED MIL-SPEC AFFF MATERIALS. PLEASE LET ME REVIEW COPIES OF
WORK SHEETS

--------------------------------------------------------------------------------

SAMPLE DATE CODE DESCRIPTION RESULT MDL or (95% C.I.)
--------------------------------------------------------------------------------

1 FC206C L-6518

BOD-05 BOD-05 28000 MG/KG
BOD-10 BOD-10 180000 MG/KG
BOD-20 BOD-20 290000 MG/KG
COD-RFX COD (DICHROMATE REFLUX) 380000 MG/KG
FOAM-POT FOAMING POTENTIAL SEE ATTACHED REPORT

2 FC203C L-6519

BOD-05 BOD-05 56000 MG/KG
BOD-10 BOD-10 450000 MG/KG

BOD-20 BOD-20 580000 MG/KG
COD-RFX COD (DICHROMATE REFLUX) 730000 MG/KG
FOAM-POT FOAMING POTENTIAL SEE ATTACHED REPORT

3 DUP 1 (N tvilalB;ACA@

C-BOD-05 BOD-05 (CARBONACEOUS) 25000 MG/KG
C-BOD-10 BOD-10 (CARBONACEOUS) 120000 MG/KG
C-BOD-20 BOD-20 (CARBONACEOUS) 290000 MG/KG
COD-RFX COD (DICHROMATE REFLUX) 360000 MG/KG

4 DUP 2 ( N Iv,@ntb@4a@

C-BOD-05 BOD-05 (CARBONACEOUS) 49000 MG/KG
C-BOD-10 BOD-10 (CARBONACEOUS) 300000 MG/KG
C-BOD-20 BOD-20 (CARBONACEOUS) 600000 MG/KG
COD-RFX COD (DICHROMATE REFLUX) 740000 MG/KG



06/19/2000 ENVIRONMENTAL LABORATORY 1
ARCHIVED FINAL REPORT

LAB REQUEST NO. 6811S CONTRACT LAB(S):
REQUESTOR NAME: EAR EXP COMP DATE: 07/20/1981
DEPARTMENT: 0535 DATE COMPLETED: 07/06/1981
PROJECT NO: 9970012600 PROJECT LEAD:
DATE RECEIVED: 04/29/1981 PHONE NO:
DESC: FC203C L5440 LOT 501 3M FAX NO: 651-778-6176
--------------------------------------------------------------------------------

SAMPLE DATE CODE DESCRIPTION RESULT MDL or (95% C.I.)
--------------------------------------------------------------------------------

FC203C CC814-28

48-HR-EC50 DAPHNIA ACUTE TEST NO MORT ALITY
96-HR-LC50 FISH ACUTE TEST - 96 HOUR HOLD
BOD-05 BOD-05 SEE ATTACHED REPORT
COD COD 776000 MG/KG
FOAM-POT FOAMING POTENTIAL SEE ATTACHED REPORT
IC50-ALGAE ALGAE ASSAY - IC50 SEE ATTACHED REPORT
SLUDGE-TOX SLUDGE TOXICITY SEE ATTACHED REPORT

2 DUP 1

COD COD 771000 MG/KG
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3M ENVIRONMENTAL LABORATORY
t

L k2 Sample Description: L-5440, Lot-501, CC8]4-28
D

6005 80010
ULTIMATE SOD RESULTS-
calculated by two methods

Protocol reference:
EAR 2/29/80 A

AL-Ibk AAIL B S AdMbk

2 Conc. of sample In SOD
3 Dilutionbottles:
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)m TNVIRUNMI:N'IAL LABURAIORY

Sample Descriotion! L 544o, Lot - 501, CC814-28 DATE

BOD5 BODIOULTIMATE BOD RE
calculated by twSUoLTmeS;hods lb lblb

Protocol reference: 01.
EAR 2/29/80 A 0 It

=13 1 AL-AL I IP@.

2 Conc. of sample--In-BOD
3 Dilutionbottles:
4 .'Si@000 -M/.Ao 19DCD@ 7."C

(o.7
/0 tz7003 IZC,OX.

7 3 /030 /o/col
;&o yo000 leo".

10 Average value si1@1.4i yt7i "-X
ir--(Rounded to Z Sig. tr-93.j

VALAAES JOCLOED 10 AyERA&r,
13

!4

!s Conc. of glucose - glu-
:9 tamicacid reference

L7 solutionIn SW dilution
:s bottles:
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4-26-82 @ENVIRONMENTAL LABORATORY FINAL REPORT

LAB REQUEST NO. 7738

EGUESTER NAME: SIR CONTRACT LAB

EPT: 0535
CONTRACT LAB@CAP@!. 450

ROJECT NO: 9960012600 3M E-L HOURS: 0

ATE RECEIVED: .2-23-82
EST CHPLI DATE: 4-16-82

ESC: FC-206C AND FC 203C NIL SPEC TESTING DATE COMPLETED: 4-23-82

EE ALSO LRS 7625 7136 7737

------------------------------------------------------------------------------

SAMPLE DATE CODE DESCRIPTION TEST RESULT
-----------------------------------------------------------------------------

1 FC203C LOT501 L6519 *BOD 05 140000MG/KG
*BOD 10 540000MG/KG
*BOD 20 570000MG/KG
*COD-RFX 95000ONG/KG

2 FC206C LOT502 L6518 *BOD 05 3600ONG/KG
*BDD 10 26000ONG/KG
*BDD 20 26000ONG/KG
*COD-RFX 41000ONG/KG

3 FC-780 LO?501 *BOD 05 24000MG/KG
*BQD 10 22000ONG/KG
*BOD 20 24000ONG/KG
*COD-RFX 36000ONG/KG

4 FC203C #1 INHIBITED *BOD 05 6300ONG/KG
*BCD 10 480000MG/KG

*BGD 20 62000ONG/KG

5 FC206C #2 INHIBITED *BCD 05 3200ONG/KG
*BDD 10 26000ONG/KG
*BOD 20 32000ONG/KG

6 FC-780 #3 INHIBITED *BDD 05 20000MG/KG
*BOD 10 21000ONG/KG
*BOD 20 23000ONG/KG

CONTRACT LAB

APPROVED AND SUBMITTED BY
2,,6

DATED



TECI--INICAL DATA
April 16, 1982

Samples submitted by: Minnesota Mining & manufacturing Company

samples Received on: February 24, 1982

----------------------------------------------------------------------------

Capsule Log 12193 12194 12195

203C .70 c c- 7ro 13

Sample Description: 7738-1 7738-2 7738-3

-7-to oIJ -t7.4
'If- @,r -4Cc@.,4 0 Ad,)

-;'37,1-1
-ja@

42

COD
Ul V)@1)754" -141ql 950,000 mg/kg 0,--Zd,ood m kg 360,000 mg/kgla,vyIb"_3v@/t4.j

5 Day BOD
140,000 mg/kg 36,000 mg/kg 24,000 mg/kg

Uninhibited

.5 Day BOD
63,000 mg/kg 32,000 mg/kg 20,000 mg/kg

Inhibited

10 Day BOD
540,000 mg/kg 260,000 mg/kg 220,000 mg/kg

Uninhibited

10 Day BOD
480,000 mg/kg 260 000 mg/kg 210,000 mg/kg

5717 63
2-

inhibited
6",

LS
-z

20 Day BOD
570,000 mg/kg 9260,000 mg/kg 240,0@r6, M,g/k4

Uninhibited

20 Day BOD
620,000 mg/kg 320,000 mg/kg 230,000 mg/kg

Inhibited



4-05-82 ENVIRONMENTAL LABORATORY FINAL RE?ORT

LkB REQUEST NO. 7737

.EQUESTER NINE: EAR CONTRACT LAB: SERCO
EPT: 0535 CONTRACT LIB COST: 860
ROJECT NO: 9960012600 3H E-L HOURS: 0
'ATE RECEIVED: 2-16-82 EST CMPLT DATE: 4-06-82
@ESC: FC-206-C AND FC-203C NIL SPEC TESTING DATE COMPLETED: 4-01-82

-EE ALSO LRS 7625 7736 7738

-------------------------------------------------------------------------------
SAMPLE DATE CODE DESCRIPTION TEST RESULT

-----------------------------------------------------------------------------

1 FC203C LOTS01 L6519 *BOD 05 130000MG/L
*BBD 10 37000ONG/L
*BOD 20 44000ONG/L
*COD-RFX 73700ONG/L

2 FC206C LOT502 L6518 *BOD 05 7100ONG/L
*BDD 10 190000MG/L
*BOD 20 24000ONG/L
*COD-RFX 37000ONG/L

3 FC-780 LOT 501 *BUD 05 48000MG/L
*BQD 10 160000 MG/L
*BOD 20 210000KC/L
*COD-RFX 287000MG/L

4 FC203C #1 INHIBITED *BOD 05 5800ONG/L
*BOD 10 14000ONG/L
*BOD 20 44000ONG/L

5 FC206C #2 INHIBITED *BOD 05 2800ONG/L
*BDD 10 65000MG/L-
*BOD 20 26000ONG/L

6 FC-780 #3 INHIBITED *BOD 05 2100ONG/L
*BOD 10 5100ONG/L
*BOD 20 220000 MG/L

CONTRACT LAB

APPROVED AND SUBMITTED BY DATED



SER@O
1931 West County Road C2
Roseville.Minnesota 55113 (612) 636-7173

LABORATORY ANALYSIS REPORT NO: 263 PAGE 1
03/18/82

3M Company DATE COLLECTED:
Bldg. 2-39-09 P.O. Box 33331 DATE RECEIVED: 02/16/82
St. Paul MN 55133 COLLECTED BY: CLIENT'
Mr. Keith Hoffmann PICKED UP BY: CLIENT
Lab Coordinator SAMPLE TYPE: PRODUCT SAMPLE

-SIRCO SAMPLE 190-., 749 750 751
SAMS MCRIPT"N-.

jr-C C -7 lite
ANALYSIS- 7737-1 7737-2 7737-3----------------------------------------------------------------
BOD, 5-day, mg/L 130000 71000 48000
BOD, io-day. mg/L 370000 190000 160000
BOD, 20-day, mg/L .55 440000 CY240000 73210000
BOb. carbonaceous, ag/L 58000 28000 21000
BOD, 10-day carbonaceous, mg/L 140000 65000 51000

BOD, 20-day carbonaceous, mg/L .:5'7440000 .7260000 .7;220000
COD, Chemical Oxygen Demand, ag/L 737000 370000 287000

All analyses were performed vsing EPA or other recognized methodologies.

Repo submitted

o@

DahlRi hard R
Project Manager

< means "not detected at this level"

b

SANITARY ENGINEERING LABORATORIES, INC.



5-04-82 ENVIRONMENTAL LABORATORY FINAL REPORT

LAB REQUEST NO. 7903@

,EQUESTER NAME: EAR CONTRACT LAB: GAL
)EPT: 0535 CONTRACT LAB COST: 368
,RDJECT NO: 9970012600 3H E-L HOURS** 0
)ATE RECEIVED: 3-31-82 EST CHPLT DATE: 4-26-82
)ESC: FC 206C FC-203C NIL SPEC TESTING DATE COMPLETED: 5-03-82

rHE PURPOSE OF THIS REQUEST IS TO TEST OUR EXPECTATION THAT THE CAUSE OF
;ALBRAITH LABOS HIGH BOD 20/COP RESULTS IS NITRIFICATION CAUSED BY THEIR BOD
3EED

-----------------------------------------------------------------------------

SAMPLE DATE CODE DESCRIPTION TEST RESULT
------------------------------------------------------------------------------

1 1-08-82- LT 501 FC-203C *BOD 05 51900ONG/KG
*BOD 10 52070ONG/KG
*BGD 20 6157SONG/KG
*C-BOD OS 253700MC/KC
*C-BOD 10 55730ONG/KG
*C-BOD 20 67100ONG/KG
*C(ID-RFX 176450NG/KG

2 1-08-82 LT 502 FC-206C *BOD 05 279300MG/KG
*BCD 10 34070ONG/KG
*BOD 20 41650ONG/KC
*C-BOD 05 12370ONG/KG
*C-BOD 10 27670ONG/KG
*C-BOD 20 411000NG/KG
*COD-RFX 40725ONG/KG

FC- 4.-

3 #1 KNOX SEED *BOD 05 51280ONG/KG
*BOD 10 57830ONG/KG
*BOD 20 670000KC/KG
*C-BOD 05 35760ONG/kG
*C-BOD 10 52370ONG/KG
*C-BOD 20 64100ONG/KG

4 KNOX SEED *BCD 05 24770ONG/KG
*BCD 20 395500MGIKG
*C-BOD 05 251800NGIKG
*C-BOD 10 310500MG/KG
*C-BOD 20 374000KG/KG
*BDD 10 322500NC/KG

CONTRACT LAB

APPROVED AND SUBMITTED BY DATED



0.0.BOX 4187,2323SYCAMORE DR.,-KNOXVILLE,TENNESS.F-E-@7921.,/615546-1335

Ciu;wr.LFICATE F ANALYSIS

mr@:bivid S Apri1 26@ 1982eely
-on Cont I3M'E ironmental Eng. Polluti to

Post '.OffiC'e Box 33331
-:PiU!.Mi6nesota 55101 tSt. 90.6ei d:.A"'ri1 @l.ve s

ID@ar-

ng reAnalysis of your compounds gave the f6ilowi S'U1.

Your# Our# Analysis

776 -450 'm'g1 WC-5045 COD

Seed A ved from S &:W Laborat r es
gy.

5 Day BOD. 000.1mg
520,700,.m10 Day HOD 9

20 Day ROD - -71 615,750 mg
Carbonaceous BOD-5 253,700.,,:i-iig

30CarbonaceoUs. ROD. 10 -557 mg
Carbonaceous- ROD 20 .9( 671io0o:N

CY,
Se d B Cfroin Knoxv i11e'..t're@'# pla@iit)e t

512L,.
5 Day ROD M@g;@
10 Da -ROD_y
20 Day@ -IIOD",-'@
Carbonaceous HOD 5 mg35,7;600

523@-700 mg'Carbonacedus:BOD 10
Carbonaceoui HOD 20 641- @000 m

2 WC-5046 COD 407,250'M

Seed A t O'eH@ vOd,' rtwo S W@-@

05 Day,B.OD
0

B D
la Day

'420 Da
Carbonaceoiis,BOD5' 700.

- ".270700-10uCarbonaceo s HOD
acigds @.aOD20,: OO.mCarbon .411,000



P.O@BOX 4187,2323GYCAMOIRNOK,XNIOXVP"LG.YINNIII#T47911I:Iti

FIcic 't -OF-ANALYSIS'

:hr.Davi d Seely
Page 2
April 26 1982

Your# Our#, Anal"ysi@t

W@C2 --;5046 S6 0 e,

47-'700 /k'B.OD5 Day 2 g
10 @Day:..-ROD' 1322i@5001:nig/k§, -
20 Da El D-@0 306 lkqy mg

-251 8QO*bCar onAcea.Us BOD, mg/kg,f..
.6g/kgCarbLonat6ou§ SOD 10 310,9500

Carbon'ai:eo'.us.BOD, .374 000 mg/'kg

Sitttp-t)e@ly,yours .......

GALBPAITH..LAB.ORATORIES, INC.

lie r5@A

UNMiit@
"ti

GRR:yd



3-12-82 ENVIRONMENTAL LABORATORY FINAL REPORT

LAB REQUEST NO. 7736-

EQUESTER NAME: EAR CONTRACT LAB: PACE
IEPT: 0535 CONTRACT LAB COST: 310
ROJECT NO: 9960012600 3M E-L HOURS: D
.ATE REF @*@2-16-82 EST CHPLT.DATE: 3-16-82r

-"'ESC: 206
C

DATE COMPLETED: 3-12-82

,EE ALSO LRS 7625 7737 7738

-------------------------------------------------------------------------------
SAMPLE DATE CODE DESCRIPTION TEST RESULT

--------------------------------------------------------------------*--------

1 FC203C LOT501 L6519 *BOD 05 50000ONG/KGW
*BDD 10 62000ONG/KGW
*BOD-20 80000ONG/KGW
*COD-RFX 810000MG/KGW

2 FC206C L-OT502 L6518 *BUD 05 250000MG/KGW
*BOD 10 30000ONG/KGW
*BBD 20 350000MG/KGW
*COD-RFX 450000MG/KGW

3 FC"780 LOT 501 *BDD 05 19000ONG/KGW
*BDD 10 210000MG/KGW
*BOD 20 250000MG/KGW
*COD-RFX 350000MG/KGW

4 FC203C #1 INHIBITED *BOD 05 470000MG/KGW
*BDD 10 58000ONG/KGW
*BOD 20 @730000MG/KGW

5 FC206C #2 INHIBITED *BOD 05 24000ONG/KGW
*BDD 20 37000ONG/KGW
*BDD 10 300000MGIKGW

6 FC-780 #3 INHIBITED *BDD 05 170000MG/KGW
*BDD 10 21000ONG/KGW
*BDD 20 250000MG/KGW

CONTRACT LAB

APPROVED AND SUBMITTED BY DARED



STEVEA.VANDERBOOM
prriww

MLLIAMA.O'CONNORoratories,inc.
Vk*-PreSkientPROFESSK@om AR"LYTKAL CHL%@USTRY8 EMGPMNM

3121NWI*TAvenue0 Minmopolls,Mn.554080 Phone:(012)824-2675

April15, 1982

Mr. Dave Seely
3M Company
Building 2-3E
.935 Bush Avenue
P 0 Box 33331
St. Paul MN 55133

Dear Dave:

Sample 7858-1 was analyzed for 5-day, 10-day and 20-day BOD
and COD. The sampleswere analyzedwith and without nitrification
inhibitor. The seed bottlesfor the 10-day and 20-day seed
correctionwere inadvertentlynot analyzed. Consequently,the
10-day and 20-day BOD's cannot be accurately calculated. The
5-day BOD, 5-<hyC-.,EDD.andCOD values were reported.

If you have any questions on the above, please contactme.

Sincerely,

Steve J. Albrecht,
Laboratory Manager

SJA;jdm

lab



InternalCorreSPondence
cc: D. R. Ricker - 53-4N

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

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

From:E. A. REINER - ENVIRONMENTAL LABORATORY/EE & PC - 21-2W-5

Sub*t-- MIL-SPEC AFFF BOD AND COD TESTING

Date: MAY 25, 1982

Attached is a summary of the BOD, carbonaceous BOD and
COD test results on FC-203C, FC-206C, and FC-780B.1 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
BOD20/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
done using a seed unlikely to contain a large population
of nitrifying organisms (seed from the Knoxville waste
treatment system). While I had previously thought that
their results were due to nitrification, I must now say
that I do not know why Galbraith gets such atypically
high BOD results.

I plan to use the average data from all of these tests in
preparinga'vur Product Environmental Data Sheets and input
for our Material Safety Data Sheets. If you have any
questions Voncerning these data, please feel free to
contact me on 778-5079.

EAR/mk

Attachment



BOD, CARBONACEOUS BOD, AND COD DATA ON MIL-SPEC AFFF PRODUCT

BOD20 C-BOD COD BOD20 C-BOD20
Lab (mg/kg) (mg/kg) (mg/kg) 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. We
did not request a third testing nor did we include these
values in the averages.

FC-206C Lot 502

3M 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

Average 3-D_rilooo 338,000 396,000 .81 .83
'S,000 57,00 33,000 .16 .11S. D. 7

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

Average 235,000 232,000 329,000 .71 .71
S. D. 17,000 13,0'00 28,000 .03 .05

07D


