AR 226 — 080/

BIODEGRADATION (BOD/COD)
TEST SUBSTANCE

Identity: A mixture containing perfluorooctanesulfonate, which may also
be referred to as PFOS, FC-95, or as a component of FC-206C
and L-5439. (1-Octanesulfonic acid,
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 production lot number was 501. The test sample is
referred to as L-5439 and FC-206C. Current information indicates it is a
mixture of 0.73% PFOS, 76.09% water, 15% diethylene glycol butyl ether,
4% urea, 1.55% sodium octy! sulfate, 1.47% hydroxy foamer, 1.05%
polyoxyethylene monooctylphenyl ether, 0.06% sodium lauryl sulfate, and
0.05% benzotriazole.

The following is an abbreviated summary of multiple biodegradation
studies on FC-206C. These studies apply to the test sample as a
mixture with incompletely characterized concentration of impurities.
Data does not accurately reflect the biodegradation potential of the
fluorochemical component of the test sample..

METHOD:

Methods: Various methods. Most not specified.

Type: BOD (Carbonaceous and Total)

GLP: No

Year completed: 1981-1982

Contact time: 20 days

Inoculum:  Stale sewage from 3M's Coftage Grove facility and seed
from various sources.

RESULTS

Chemical Oxygen Demand: 360,000 - 450,000 mg/kg

Total Biochemical Oxygen Demand (BOD):
5-Day: 28,000 - 279,300 mg/kg
10-Day: 180,000 — 340,700 mg/kg
12-Day: 300,000 mg/kg
20-Day: 1240,000-416,500mg/kg
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Carbonaceous-Biochemical Oxygen Demand (C-BOD):
5-Day: 120,000 - 251,800 mg/kg
10-Day: 270,700 — 320,000 mg/kg
12-Day: 330,000 mg/kg
20-Day: 340,000 - 411,000 mg/kg

CONCLUSIONS

No reliable conclusions can be derived from this study. The indication is
that the majority of the product components are readily biodegradable.

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 testing
was conducted on a mixture with chemicals having varying degrees of
biodegradability, leading to potential misinterpretation of the results. The
studies lack information on the purity of the test substance and lack
analytical measurements of the concentration of fluorochemical
proportion.

REFERENCES

Test was conducted by multiple vendors at the request of the 3M
Company, 3M Environmental Lab, St. Paul, MN, Lab Request Numbers
68128, 7625, 7736, 7737, 7738, and 7903.

OTHER

Last changed: 6/26/00
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- | Sl — Il IRV LTI TIT LOL=DUI, LLOIH=~LO . I DATE 6"22‘8] B

ULTIMATE BOD RESULTS- / 8005
calculated by two methods :

Protocol reference:
EAR 2/29/80

ﬁh‘

Conc., of sample in BOD ’

Dilution bottles: }
3,49 mg/l 72,600 IM97 k9] 02 1prg/kg 294,000 mg/kd 39 ,Jmg/kg 334,000 mg/kgﬂ /A
6.9 ! &sool | %coo| 3010051 v 13723 1 ' , " Vnd
/0 i 70200 » 177400] © 307003] " J31908 . v 33 "
4" 74,500 v 186000] u 39003] » 1319008 §7 n_{384p4 -
2 " 125000 »__1128008] 1 3279_103#' i 7_33{’ o1 - =~
Average value - 1200000 # 130000 . 310000 »  |320500] o 3004 w 36000 ~

(Rounded to 2 sig, figs.)

Dz vacues 1 LudED 14 AJERAGE

Conc. of glucose = gly=-

tamic acid reference

solution in 80D djlution

bottles: }
3.0 ml7300 mT| )22 s/l { 205 buna /0 2/2 Y-~a/p]220 »»,,'/,( 22( »-.'/z r 414 rnw,//
5.0 " 206 | 7 lz70 | Y% 221 1 Y% 12251 % 238 |V 1282 ] Vo
7.0_"© 203 | ~ Jaop | v 222] » Taas] Z3c | » 12971
Average value = 200 | » Ja)o " 220 n 12201 » 2301 » 1250} »

(Rounded to 2 sig. figs.

Ve yoa L I Y Poame rE g gy . . . . . - ‘. . ‘e .
wwﬂdluhulﬂ—uwwﬂuom‘.um—wawmu\“uyg—

NOTE: Formula #4 ¢orre he de LQ_LLQL_Qf the non<iseeded dilution whter bilanks] and {ses a
the

seed contro) diluktlion 0 calculate séed correction valjue,

Formula #5 yses the seaded dllutiofi wate} blanks tolcalculate the seed corrkction and to

compensate for any DO_deplet{on calised by the dilution water.

.’AI';.' PR
, ‘

m,___ﬁ_NlTRlFlD"_ IJf;mfIMHLB]j‘ — -
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W.A. Schesl

]

"
-

(an R‘M‘) Sample Description: L-5439, Lot-501, CC81L4-28 ‘ ' oare 6-22-81) SHELT ~0.
S .

_ULTIMATE BOD RESULTS- L / 7 [ 8oy S
calculated by two methods &9\, .;" ‘ e o\, / °\°
Protocol reference: (A k°<¢ K°‘@ goo“ Ko‘ﬁ
EAR 2/29/80 - s 3 t 4 % ( 4

! TN A L A4

2| Conc. of sample in BOD YL 1g771A

3] Dilution bottles: -

P mg/t  lis0c0lm9/kg])3) 0oolng kg 2000} M97kg 319 pofmg/ kg 306,000 | ™97KY 2705 001 g o
s ! {f7700] v | P4400] w | 3200%] 3190 “ o5l |36508d V.. °
T 7 N T IS T NN T N A
7 " 17eod v |7 ¥ 33008 v b0l - gﬁ& v el o
3 " 5;?00 o 631,009 " 3%980 " 26& “ - — "~

3 i . -

) Average value - yb('.fuml{g;gg ¢ % Supwe Reguers 1320001 v [ 320000] 13400 » 60000

T (Rounded to 2 sig. figs.y - - Y . :
2 P = vALUES 1NCLUDED 1) AVERAGE

3] ' : ‘

w] - o

:'s| Conc, of glucose = glu= | .

5| tamlc acld reference I .
7 ( : ' ,

‘s| bottles: - ] 1 '

2 - 3.0 ml/300 ml 325 bomelfl220 |omalt 241 Z&Q 40 Va8 240 4,47@ mwa
e | 5.0 " {24 rd:' Z;LO W 225 v 1225 73" - 2.651 1" m n
1 | 7.0 " 215w (204 | 2381 » 1238] o 2441 |25 0
3 — .

D . Average value - 2201 » 2101 ., - J1230] « (2306 " _1z2¢co] »_1260] w
z«] ~ (Rounded to 2 slg. figs. ¥ - | | i 5 '

)

1w )

) NOTE: - f 1seeded di! er bjlanks ] and ¢ses a

-

__seed contro o calculate] the séed correctfon vajue.

[
-

Formula #5 Gses the seaded d{lutliof watel blanks tojcalcujate the seel corrkctiod and to

"0
~N

“w
-

__compensate For any DO depletion ca psed by the dilutlon waler,

B

BEST

A

001628




06/19/2000

ENVIRONMENTAL LABORATORY
ARCHIVED FINAL REPORT

LAB REQUEST NO. 7625
REQUESTOR NAME: EAR

DEPARTMENT: 0535

PROJECT NO: 9970012600
DATE RECEIVED: 01/13/1982
DESC: FC-203C & FC-206C

CONTRACT LAB(S):
EXP COMP DATE: 03/10/1982
DATE COMPLETED: 03/16/1982

PROJECT LEAD:

PHONE NO:

3M FAX NO: 651-778-6176

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

WORK SHEETS

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

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

BOD-05
BOD-10
BOD-20
COD-RFX

FOAM-POT

BOD-05
BOD-10
BOD-20
COD-RFX

FOAM-POT

C-BOD-05
C-BOD-10
C-BOD-20

COD-RFX

C-BOD-05
C-BOD-10
C-BOD-20

COD-RFX

CODE DESCRIPTION
FC206C L-6518
BOD-05

BOD-10

BOD-20

COD (DICHROMATE REFLUX)
FOAMING POTENTIAL
FC203C L-6519
BOD-05

BOD-10

BOD-20

COD (DICHROMATE REFLUX)
FOAMING POTENTIAL

DUP 1

BOD-05 (CARBONACEOUS)
BOD-10 (CARBONACEOUS)
BOD-20 (CARBONACEOUS)
COD (DICHROMATE REFLUX)

DUP 2

BOD-05 (CARBONACEOUS)
BOD-10 (CARBONACEOUS)
BOD-20 (CARBONACEOUS)
COD (DICHROMATE REFLUX)

28000 MG/KG
180000 MG/KG
290000 MG/KG

380000 MG/KG

SEE ATTACHED REPORT

56000 MG/KG

450000 MG/KG
580000 MG/KG
730000 MG/KG

SEE ATTACHED REPORT

25000 MG/KG

120000 MG/KG
290000 MG/KG
360000 MG/KG

49000 MG/KG

300000 MG/KG
600000 MG/KG
740000 MG/KG
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5-04-82 o EuvfnuhuasrAL LABORATORY FINAL REPORT

\
ZQUESTER NAME: EAR-
IPT: 0535 ' !
RJECT NO: 9970012600
ATE RECEIVED: 3-31-82

ISC: FC 206C FC-203C MIL SPEC TESTING

LAB REQUEST NO. 7903. .

CONTRACT LAB: GAL

CONTRACT LAB COST:

3M E-L HOURS: 0

EST CMPLT DATE:
DATE COMPLETED:

HE PURPOSE OF THIS REQUEST IS T0 TEST OUR EXPECTATION
ALBRAITH. LAB®S HIGH BOD 20/COP RESULTS IS NITRIFICATIO

368

4-26-82
5-03-82

TBAT THE CAUSE OF
K CAUSED BY THEIR BOD

ZED
SAMPLE DATE CODE DESCRIPTION TEST RESULT
1 1-08-82° LT S01° PC-203C *BAD 05 519000MG/KE
: e A *BOD 10 520700MG/KG
_ *BOD 20 615750MG/KG
*C-BOD 05 . 253700MG/KG -
*C-BOD 10 557300MG/KG
*C-BOD 20 671000MG/KG
*COD-RF X 176450MG/K¢G
2. 1-08-82 LT 502 FC-206C *BOD 05 '279300MG/KG
, : ' *BOD 10 340700MG/KE
*BOD 20 416500MG/KG
*C-BOD 05 123700HG/KG
*C-BOD 10 270700HG/KG
*C-BOD 20 411000MG/XG
*COD-RF X 407250HG/XG
FC-123C :
3 #1 KNOX SEED *BOD 05 512800MG/KG
- *BOD 10 578300MG/KG -
*BOD 20 670000MG/KG
_ *C-BOD 05 357600NG/KG
*C-BOD 10 523700MG/KG
*C-BOD 20 641000MG/KG
g(_s?.n..b. ) : /K6
4 - - #2° KNOX SEED *BOD 05 - 247700MG/KG
o R *BOD 20 395500MG/KG -..
*C-BOD 05 ' 251800MG/KG ,
*C-BOD 10 310500MC/KG |
*C-BOD 20 374000MG/KE
*BOD 10 3225004G/KG
* = CONTRACT LAB
' -8 82 .

APPROVED AND SUBMITTED BY

0016450
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LABORATORY FINAL REPORT

7737

4-05-82 ENVIRONMENTAL
| LAB REQUEST NO.
EQUESTER NAME: EAR .
EPT: 0535 o e
ROJECT NO: 9960012600 |
ATE RECEIVED: 2-16-82 -
ESC: FC-206-C AND FC-203C MIL SPEC TESTING
EE ALSO LRS 7625 7736 7738
SAMPLE  DATE CODE DESCRIPTION
1 I FC203C LOTS501 L6519
2 " FC206C  LOTS02 L6518
3 FC-780 LOT 501
- S s FC203C  #1 INHIBITED
5 - FC206C  #2 INHIBITED
'#3 INHIBITED

6 . FC-1780

X =

‘= CONTRACT LAB

APPROVED AND SUBMITTED BY

A

CONTRACT LAB COST: 860
3M E-L HOURS: 0
EST CMPLT DATE: 4-06-82
DATE COMPLETED: 4-01-82
TEST RESULT
*B0D 05 1300004G/L
*BOD 10 370000MG/L
*BOD 20 - 440000MC/L
*COD-RFX  737000MG/L
*BOD 05 " 71000M6/L
*B0D 10 190000M6/L
*BOD 20 240000MG/L
*COD~RFX 370000M6/L
*BOD 05 48000MG/L
*BOD 10 160000 MG/L
*BOD 20 210000MG/L
*COD~RFX 287000M6/L
*BOD 05 58000MG/ L
*BOD 10 140000MG/L
*BOD 20 . 440000MG/L
*BOD 05 28000MG/L
*BOD 10 65000MC/L -
. *BOD 20 260000MG/L
*BOD 05 21000MG/L
 %BOD 10 51000MG/L
*BOD 20 . 220000 MG/L
DATED 4/'6 'fz_.

CONTRACT LAB: SERCO

L/
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SERCO

1931 West County Road C2
Roseville, Minnesota 55113 {612) §36-7173

unonuonr ANALYSIS REPORT NO: 263 PAGE 1
: 03/18/82
34 Company DATE COLLECTED: '
Bldg. 2-3B-09 P.0. Box 33331 , DATE RECEIVED: 02/16/82
St. Paul MN 55133 COLLECTED BY: CLIENT"
" Mr. Keith Hoffmann PICKED UP BY: CLIENT
SAMPLE TYPE:

Lab Coordinator

ANALYSIS

---------—-—-b-‘--——--—--ac—'——-‘-_-_q—-—— - an - o - . - - - - D . - - - -

mcosum.slo S ome 150

ﬂi%(. 20¢.C 7hﬁ

PRODUCT SAMPLE

T137-1 . TI37-2 T737-3

370000 190000 160000

5§ 440000 .£4240000 73210000 -

carbonaceous, mg/L 58000 28000 21000
10-day carbonaceous, mg/L o 140000 65000 51000
20-day carbonaceous, mg/L .S 440000 .7 260000 72220000

Chemical Oxygen Demand, ng/l’.. 737000 370000 287000 .

All anaiyaes were performed using EPA or other recbgnized methodologies. '

el

Report submitted ,

AN
Richard R. Dahl
Project !anqcr

< means "not detacted at this level"

SANITARY ENGINEERING LABORATORIES, INC.
4




4-26-82

D R T e T D W S D W W D D D A G5 W A A S D AP S D WD S U T S S W D T WS A A D S W W R T N A G D P A T D D D D S T . S . -

¥
QBNVIRGNHENIAL LABORATORY FINAL
3
| ; LAB REQUEST NO. 7738
GUESTER NAME: EAR -
PT: 0535
OJECT NO: 9960012600
1E RECEIVED: 2-23-82
SC: FC-206C AND FC 203C MIL SPEC TESTING
E ALSO LRS 7625 7736 7737
SANPLE DATE CODE DESCRIPIION
1 FC203C LOT501 L6519
2 FC206C LOTS502 L6518
3 FC-780 LOT501
4 S FC203C :§1 INHIBITED
5 FC206C §2 INHIBITED
6 ~ FC~780 #3 INHIBITED:

REPORT

CONTRACT LAB
CONTRACT LAB

3(CAPS
TUST: 450

3M E-L HOURS: 0

EST CMPLY DATE:
DATE COMPLETED:

TES?

*BOD 05
*B0OD 10
*BOD 20
*COD~RFX

*B0OD 0S5
*BOD 10
*BOD 20
*COD~RFX

*BOD 05
*BOD 10
*B0OD 20
*COD-RFX

*BOD 05
*BOD 10
*BOD 20

*B0OD 05
*BOD 10
*BOD 20

*BOD 05

*BOD 10
*BGD 20

DATED

* = CONTRACT LAB |
APPROVED AND SUBMITTED BY l/ %"w .

4-16-82
4-23-82

RESULT

140000 MG/KG
540000MG/KG
570000MG/KG
950000 MG /KG

36000MG/ KG
260000MG/KG
260000MG/KG

410000MG/KG

24000MG/KG
220000MG/KG
240000MG/KG
360000MG/KG

63000MG/KG
480000MG/KG
620000NG/KG

32000MG/KG
260000MG/KG
320000MG/KG

20000MG/KG
210000MG/KG
230000MG/KG

y-26-22 |
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A Division of Economics Laboratory. Inc.
605 West County Road E St. Paul, MN 55112, (612) 482 8855

Mr. Dave Seel,eg S
3M Environmental Lab : o e '
935 Bush Ave.
~. Bldg. 2-3E
- .St. Paul, MN 55144

Dear ﬁave; -

: Enclosed please f:.nd the results
'-;test was rerun per your request.
using a larger amount of sample. The previous test may
" blased due to the large dilution factor. ' :

Thls time the test was performed
—have been

Senior Chem.st ?6: 3(

'ZBAﬁ: 53"_3_




- BEST COPY AVAILABLE

001647
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. _ \\~ L
BEST COPY AVAILABLE
April 16, 1982
Samples Submitted by: Minnesota Mining & Manufacturing Company
Samples Received on: February'24, 1982
Capsule Log # 12193 - - 12194 ' 12195
: 223C 206 C 7¢0 0
Sample Description: . 7738~-1 : 7738-2 7738-3
. e st 740 033 4730030 W~ gut 3lc s Wios B
Serca jof 73 70““’ ' P"“ sob g5, v’ e V<

COD

5 Day BOD

Uninhibited |

>.51Day BOD
Inhibited

10 bay BOD
Uninhibited

10 Day BOD
Inhibited
20 Day BOD
Uninhibited

20 Day BOD
Inhibited

Sires ot 3},J, ’

Us Py 5 7*“950 000 mg/kq ' A2d,00 360,000 m
. a/ g?'mvr PR% 3-:2 9 g/kg

140,000 mg/kg 36,000 mg/kg 24,000 mg/kg
63,000 mg/kg 32,000 mg/kg 20,000 mg/kg

540,000 mg/kg 260,000 mg/kg 220,000 mg/kg

By 51705 480,000 mg/kg 260 000’ mg/kg %];'01 079507 g:\,g_/kg
S(lk" H‘{Q’laoé . ) ::: 2 0 ‘ ) 35":.9 zzz’,t/f 7—10‘6-"
SR PR , 3m Brbens W ZTye, e LYos:

. © T™%570,000 mg/kg >260,000 mg/kg “240, ooo mg/kg

7

620,000 mg/kg 320,000 mg/kg 230,000 mg/kg

Ry

P (00,609 290 ceS 230 o 2

Sered #l(a ou 2¢ 0,008 220 672
p"‘* - 370/5“" 25""0;“

001648
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06/19/2000

LAB REQUEST NO. 7736
REQUESTOR NAME: EAR
DEPARTMENT: 0535

PROJECT NO: 9960012600
DATE RECEIVED: 02/16/1982
DESC: FC-206 C

SEE ALSO LRS 7625 7737 7738

ENVIRONMENTAL LABORATORY
ARCHIVED FINAL REPORT

CONTRACT LAB(S): PACE

EXP COMP DATE: 03/16/1982
DATE COMPLETED: 03/12/1982
PROJECT LEAD:

PHONE NO:

3M FAX NO: 651-778-6176

SAMPLE DATE CODE DESCRIPTION
1 FC203C LOT501 L6519
PACE BOD-05 *BOD- 05
PACE BOD-10 *BOD-10
PACE BOD-20 *BOD-20
PACE COD-RFX  *COD (DICHROMATE REFLUX)
2 FC206C LOT502 L6518
PACE BOD-05 *BOD-05
PACE BOD-10 *BOD-10
PACE BOD-20 *BOD-20
PACE COD-RFX  *COD (DICHROMATE REFLUX)
3 FC-780 LOT 501
PACE BOD-05 *BOD- 05
PACE BOD-10 *BOD-10
PACE BOD-20 *BOD-20
PACE COD-RFX  *COD (DICHROMATE REFLUX)
4 FC203C #1 INHIBITED
PACE BOD-05 *BOD- 05
PACE BOD-10 *BOD- 10
PACE BOD-20 *BOD-20
5 FC206C #2 INHIBITED
PACE BOD-05 *BOD- 05
PACE BOD-10 *BOD-10
PACE BOD-20 *BOD-20
6 FC-780 #3 INHIBITED
PACE BOD-05 *BOD- 05
PACE BOD-10 *BOD-10
PACE BOD-20 *BOD-20

* = CONTRACT LAB DATA

500000

620000

800000
810000

250000
300000
350000
450000

190000
210000
250000
350000

470000
580000
730000

240000
300000
370000

170000
210000
250000

MG/KG
MG/KG
MG/KG

MG/KG |

MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG

WET
WET
WET
WET

WET
WET
WET
WET

WET
WET
WET
HWET

WET
WET
WET

WET
WET
WET

WET
HET
WET
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Internal Corréspbndence
cc: D. R. Ricker - 53-4N

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

To J+ A. PIGNATO - COMMERCIAL CHEMICALS LAB - 236-2A-01

L e

From: E+« A. REINER - ENVIRONMENTAL LABORATORY/EE § PC - 21-2wW-5

Swject MIL-SPEC AFFF BOD AND COD TESTING
bae: MAY 25, 1982

Attached is a summary of the BOD, carbonaceous BOD, and

COD test results on FC-203C, FC-206C, and FC-780B.

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

BOD2(/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
preparingigur Product Environmental Data Sheets ang input -
a

for our M
questions:gpncerning these data, please feel free to
contact me on 778-5079. ’

EAR/mk

Attachment

erial Safety Data Sheets. If you have any
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CARBONACEOUS BOD, AND COD DATA ON MIL-SPEC AFFF PRODUCT

'BOD,
BOD3q C-BOD COD BODjq C-BODjg
Lab (mg/kg) (mg/kg) (mg/kg) COD COD
FC-203C Lot 501
M 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

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
I 1 .
Average 325,000 338,000 396,000 .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 o
Capsule 240,000 230,000 360,000 .67 .64
Average 235,000 232,000 329,000 .71 .71

« D. 17,000 13,000 28,000 .03 .05
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