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PWA Fluorinert Z951-421-1

Introduction

Fluorinert, FC-40 and FC-72, was chosen for this pilot Process Waste Assessment
(PWA) because it is the most frequently used chemical in Metrology. Fluorinert has
been used since 1986 as a substitute for trichloroethylene. Although it is much safer
than trichloroethylene, it still has disadvantages. If Fluorinert is taken above its boiling
point it will produce toxic chemicals, creating a health hazard rating of 4. To prevent
this occurrence, over-temperature controls are installed on the bath and a fume hood
is provided for the vapors.

Process Description

Fluorinert is used in a RosemountTemperature Bath, CE 64138, as a stirred
temperature medium which provides a stable temperature environmentto compare
readings of a Standard Platinum Resistance Thermometer to readings obtained from
thermocouples, thermistors,and other types of thermometers. Fluorinertis used
primarily to provide a safe liquidmedium that can be varied from -120 to 200°F.

When temperature devices are removed from the bath, the excess Fluorinertis
removed by wipingwitha KayDry. ContaminatedKayDrys are disposed of as step can
waste. The process flow diagram is on Worksheet4 (Appendix).

Process Assessment

A. The amount of Fluorinertplaced in solidwaste was determined by weighinga
KayDry, dippinga SPRT in the temperature bath, wipingwith a KayDry, re-
weighingthe KayDry, and recording the difference in weight. This amountwas
then multipliedby the number of calibrationsperformed in a year using this bath.
The inventorywas then checked to see how much Fluorinertwas used over the
same year. All of this amountwas assumed to have evaporated or been
deposited on the KayDrys. The amountevaporated was dividedbetween point
source and fugitiveair emissions throughan engineering estimation.

B. The mass balance is on Worksheet 5.

(3. The waste stream summary is on Worksheet 6.

D. An activityproductionindexwas calculated for this process by dividingthe mass
of Fluorinertused per year by the number of calibrationsperformed each year.



Activity Production Index =

Mass of Fluorinert (FC40 + FC72)
Number of Calibrations

72 Pounds
198 Calibrations

0.39 Pounds Per Calibration
PWA Fluorinert Z95i-421-1

Option Summary and Analysis

The optiongeneration portionof this PWA resulted in identificationof four possible
options. The optionsthat were analyzed and determined notto be viable because of
the small amountof step can waste generated were to reuse the KayDrys and to
extend the calibration intervals. The use of a smaller bath wouldnot minimize the
waste generated because the stirringaction enhances the evaporationand the bath is
covered or the Fluorinert removed when calibrations are not being performed. There
was also a concern that a smaller bath wouldresult in a decrease in the temperature
stability.

The use of isopropylalcohol as a substitutewas evaluated; however, the potential fire
hazard was considered to be a much greater risk than the health hazard from heating
Fluorinert above its boilingpoint. There are over-temperaturelimit switches on the
bath in additionto the vented hood to assure operator safety.

It should be noted that the use of Fluorinertin this calibrationprocess is the result of
replacing trichloroethylenewhich was considered too hazardous to use.

Conclusion

The current process, whichwas establishedafter identifyingFluorinertas a
replacement for trichloroethylene,was determined to provide an excellent calibration
medium with a minimal impact on the environmentand to result in hazardous waste
disposal costs of only$6.93 per year.

Recommendations

Fluorinert is the best workingfluid for thisprocess in spite of the health hazard
associated with boilingthe fluidbecause of the precautions available to preventthis
from occurring. It is recommended that no additionaleffortbe applied to minimization
of waste for this process.



PWA CHECKLIST

PWA ID Number(s): Z951-421-1Illl llI I I I I III I I IIII I II II_III II I IIII IIIII _

Coordinator Review:
...... _J t ..... _- ii i l i

Date: February 26, 1992
• lliili i i i i ii iii i i ii ii ii ii ii i i ii jl Ul

Worksheets

1. Have the worksheets been completely filled out? Not all blocks required to be completed

2.Arc thework.sheetslegible?(i.e.copiesnottoofaint,handwritingtoosloppy)

3, Are the issue dates and PWA ID codes at the top of each work.sheet? (Recommend that the
x PWA title be placed, at a minimum, on worksheets 1 and 2.)

Worksheet 2 - Pro_ess Desel'ipfi_rl
4. Does the process description answer the following questions: What materials are used? In
what manner are they used (including equipment) ? For what _esult are the materials used? Was

x.2..., the post location and department number identified?

Worksheet 3 - Prtx:ess Layout

x 5. Have post locations and c_trection iadicator been included on the layout?

Worksheet ,t- Process Flow Diem'am
x 6. Are the waste streams properly identified on the flow diagram?

Worksheet 5- Material Bal_ee
7. Were the chemical components, percentages, and CAS #s correctly identified for each

x material? Are the waste streams consistent with those identified on worksheet 4?
m

8. Is the component information listed on the workshcet? If not, review the MSDS(s). If the
components or their percentages were not listed on the MSDS and the MSDS was issued (by the
manufaenner) earlier than 1/89, was an updated MSDS pursued from D/932 or the manufacturer?

x Isthe component information, or lack thereof, acceptable?

9.Doestheinputcomponentquantity= theoutputcomponentquantity?

x 10. Was scrap product considered as a waste stream out of the process? No

Worksheet 6- Waste Stream Summary_
x 11. Are the materials which have components expressed by their components in the left column?

12. Do the quantities from worksheet 5 appear on worksheet 6 with the corresponding release
x code?

_Worksheet 8 - C_tion Generation
13. Was research done to identify pollution prevention opdons (i.e. source reduction, recycling)

x forthe process?m

14. Are the masons for not considering an option reasonable?

Instructions: Use the column to the left to verify that a positive response can be given to the questions.
7



PWA CHECKLIST

Wgrksheet (contirtued)

Wgrk_h_ct I2- Regulato_ Ret)orfingRequirement_
x . 15. A.m the Mt:L storage areas completed?

16, Does the storage code meet the definition on the back of worksheet 12 and not the code that
x + , appears on the material container label?

17. Is the component information consistent and accurate with the information previously
x recorded on work.sheet 5 and found on the MSDS(s)?i

18. If point source emissions oectm'ed, was the stack number completed for each component? I.f
x not, is a reason given for why it is not available?t iii i

Worksheet 1_,- Waste Mamlgement R_t)ortingRenuirements
19. Is the Industry/E.PA Hazardous Waste Number identified for each waste stream? If not, was

x Waste Management, D/161, contacted to identify the number? FISDSstates Nonel, i

20. If this worksheet is sent to Waste Management without the complete report, was all of the
x requested information filled out (PWA ID#, Dept., Name, Date, etc..)?

Report

The quality of the PWA report is more important than the quantity of the report. The major goals of the
report content should be:

1.) to describe a comprehensive assessment (readers should not be left with questions),

2.) to point out the most important follow-on actions needed for evaluation and implementation
of pollution prevention options, and

3.) to exude a positive approach to all of the details surrounding the assessment.

21. Did the report format include all of the requirements listed on KCD 2745,0 - PWA Final
x Report?

22. Does the final report contain a title page which includes a Linefor department coordinator
x approval7

23. Does the report provide sufficient detail to ensure that the PWA could bc repeated with
similar results?

x 24. Were theapprdpriateoptionsidentifiedanddiscussedinthereport?

25. Ifa carcinogen,CHC, CFC, orextremelyhazardousmaterialisinvolvedintheprocess,was
x an alternate material discussed in the mpon?

26. Were all wastes envisioned by the reader addressed in the worksheets or was rationale _ven
x in the report to explain why it was on'tined?

27. Did the report indicate that the team would pursue the pollution prevention options identified
x as reasonable? If not, is there a justification why the team did not pursue the options?

Instructions: Use the column to the left to verify that a positive response can be given to the questions.
8
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_l_ed WORKSHEET1ignal ISSUEDATE._.2-26-92
REVISED.____

PROCESS WASTE ASSESSMENT

PWA TEAM

PWA TITLE FluorinertBa=h Tempera=ureCalibration
i ii ii ii ii iiiii iiii _ ii iii i i i iiiiiiiii i i iii i iiii _

PWA ID CODE(S ) Z951-421-Ii ii i i i i J i i i IlllBI I IIII I I I III

NAME ,,, EMP.# ,,,DEPT. ,,_ _ ,uM/_,ILCQOE ........... EXT.

_---- ill l i __ L n,H,, . _ i,n ............ ,,,,, ,,,,,n,,, i i ,,,=,, i

-- i i ,i i ii _ iall __ _ i i ,,,,,, ..... i

L , l.l II,IIIIi .i , ,fill ii l,

-- ,,'., II _ ,=, i ,,ll J

-- , , J __ ,=,ll -- i, ,i Ill II i i i i

-- , i , i --_ i ,, i ,=m , , , i i .,, i

II I I lB, IIIII I _ fill , i ,,,,,, I I ,Hill II ' ' I 1111

-;Team Leader - - .........................................

ADDITIONALRESOURCES:

DEPT. , . _ , ...... NAME ,,, E;XT,

ENVIRONMENTAL PROTECTION
ENVIRONMENTAL PROTECTION
EMISSION FACTORS
WASTE WATER PRETREATMENT

FIRE PROTECTION
INDUSTRIAL HYGIENE
FACILITIES ENGR(COST ENGR)
WASTE MANAGEMENT
SAFETY
MAINTENANCE(EQUIPMENT)
ANALYTICAL LAB TESTING

KANSAS CITY DIVISION
KCD-274$A (11/91)
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ISSUE DATE2-26-92
REVISED...._..._

PROCESS WASTE ASSESSMENT

PROCESSDESCRIPTION
P

w

PWA TITLE Fluorinert Bath Temperature Calibration
...... _ ill I ...... iii Bill . Illl ± I im fll]l I I_ -- III IIJL -

PWAID CODE(S) Z951-421-t
lilll Ill ........... _ • _L I L ill .... _. ........ L] ilnl i i i -

PROCESS LOCATION D/421 Temperature/Humidity Lab Poet B031
J III II II III . I I I I I II ,ill -- =- __ Illllll I ± I I I I I II IIIIIII I I I __ II

PROCESSDESCRIPTION
Two t7_ee of Fluorlnert ace placed in the Rosemont Temperature Bath, CE 64138 }

i Ii - - ' _ i . ', _ I i I Ii,, -- - --. ,i,ii,__ -- ........ _ ..................... .

to provide a stable temperature med,,i,um ,for,calibration of temperature __
m.easurin.gdevices su.chas -_hermometers, thermocouples, thermistors and =I _ !,, __ __ I,ll ii

q,t_er_emDerat_re sensgrs,, The temperature bath I. s_r a_ r_o,,_r_d
t.emperat.ures,a..temperature standard and _ device to be callbrat_d
are _laced in the bath Land t_heir_re_adin_scompared _._either a slnRle
temperature or multiple temperature,s. ,When temper-at_ure,.,.,measuFin_devices

i i're_._movedfrom the bath, excess Fluorlnert is removed with a KaTDrv........ -- _ _ |j |, - iil,l iii ill ,1, iii - i ,,,1 ,

i i i _ ill _ I IIIII IIIilllll II I I I I I III I

iiii -- _ __ II __ IIIIIIII IIII III I II I IIIII] I II II III •

IRII ---- _ I IIIII I II II II IIII JL__ -_ __ " _ - III I IIII III "

_ -- i i IIII . II I IIII II IIII IIIIII .... _ -- . .......

II III II ._ I IIIIII I _ __ I __ I II I I ! __ LJ ......... ii •

. -- -- III _ I i __ --- __ I iii __ III _ III _ III __ t

. |, _ __ |ll -- -- mlBIII I II __ - , i II IIIII --

I IIII -_ -- I II 7 _ ii _ _ ii : - • I I I IIII II I II ]

|ii II __ -- i I I III __ II __ -- . IIIII I II .

__] iiii i _. iiii ii _ i iii iiii illll ii I -- -- - .

II ii|l - i Hill i I iiii i iI ii ,,, iI I I ,11 ___ Ilil, I' HI I I II

I mill III | -- iiiiI I II II __ IIII ___ -- I II III II _ -- - IIIIII I I

I IIII I IIII llll IIII III I -- . II Illll --

II __ -- -- I I IIII __ I I IIII r _ III I --

I III IIII I I IIII __ II Bill IIII III --- I II ......

III ii I _ II -- II III I I I J I II I| -- i IIIII I _ II •

MAJOR PRODUCTS (Optional):,,,, _ ,m , _ _ ,, ,, _ _ ,,, i ,i,, .-- , , --

• ,, i _ _ ,, __ • i I ,,,, ,,, ,,,i .......... -

llll __ I II Illl, lill|l l|||,I i IIllll [11 ,i l milll II

WASTE STREAM AFFECTED:
(Circle One) ""

PLATING SOLVENT POLYMER MISCELLANEOUS
_

...... _ i

KANSAS CITY DIVISION
KCD-2745B tl 1/91t

12



_ili.ad
_SlgnaJ WORKSHEET 3

ISSUE DATE2--26-92
REVISED

PROCESS WASTE ASSESSMENT

PROCESSLAYOUT
(OPTIONAL)

PWA TITLE or PWA ID CODE(S) Z951-421-iii i,il i iii ii rliii i i

,3 -
P1

i .... N Step Can

J\

C

Closed
Drains

Hood and Vent
Stack No. CE42740

Fluorinert
Bath

' p

• ". /

B031 [-_

KANSAS CITY DIVISION

KCD-2745C (11191 ) ..

13



_, lied WORKSHEET 4
=--_Signai IssueDATE2-26-92

REVISED_..._

PROCESS WASTE ASSESSMENT

PROCESSFLOWDIAGRAM

p.wATITLEor,..PWAiDCOOE(S_)z95z-421-1...............
(INDICATETHEPWAIO(S)ASSOCIATEDWITHTHEPROCESSONTHEDIAGRAM.)

___lMaterial

totes I Stores

Input Materials :

FC-40 461i154-00-504
FC-72 4611155-00-504

Wipes 9901-0240
m ,,

_u_v_ h I
\ss o jI

(9

KANSAS CRY DIVISION
KCD-Z745D (11,'91)
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,'_4_llled _
_Signal WORKSHEET 7

ISSUE DATE__2-26-92
REVISED_.___

PROCESS WASTE ASSESSMENT

MATERIALCOSTSHEET

PWA TITLE or, pWA !O CODE( S} zgsl-42z-.1
__ II I I I IIII iii _ III - I I I I I I - I IIIll iiiii Ii IIM

COST OF INPUT MATERIALS :

--- -- -- MATERIAL(S) ............... MS/SS NUMBER .... COST PER ANNUAL 'COs'T_

, UNIT .lb,,,,,r ,
............. 54oo so4............ s3o.rluo=ine=_:40 ............ 46].].]. 90 .....,494.4o

FZuo:ine:t 72 4611155'-00-504 .....$25.00 ......_1470.00

W£pes ..... 990 10240................ $ ...................77/box S, ..................77-- -- II I J I I I III I I I I I IIIII __

-- IIIII I IIIII II I I I III Illll II IIII I II i111

...... IIIII II IIII II II I I I I IIIII II IIII II

--
I IIIII IIIII I II II I I I IIIII I I III _

.... ] ]]]]]] ]] ]]] I ] ] | ] __

-- I III II IIIIIII I I IIII I IIIII III II III II i IIIII IIIIIIII IIIIII I II

IIIIII I I I II III II IIII I I I I III I I _ I IIIIII __

-- -- I I II I III I II II I II I

-- In I Ilil _ II III I III Ill I -- IIII _ III

OTHER INFORMATION:
-- . -- _ I I I III II IIII IIIIII I II II I I I I IIII I I III I I I --- IIIII iiii IIIIIIII __ I __

__ IIIII II III I I I - -- I I I IIII III II I III II

COSTOFDISPOSALOFOUTPUTMATERIAL(S):

---MAi;ERI-AL(S)/ WASTESTREAMS " MSISSNUMBER C-OSTPER - ANNUAL'cosT-
,,,.,,,,,,,, {_fappil,cable) UNIT Zb

_ _ Wipes 99010240 $2.71 ..... $5.42 -
I II I I I II _

Fluorinert FC-40 _4611154-00-504 $2.7[ $ .54

Fluorinert FC-72 4611155-00-504 $2.7 1.36

--' - - ' ........... ............s,3'9-_ _ Emot:v_Cont." _r_s None -_ . - .. I | II II ,, ,,,,, __ __

III IIII II I I Illll II I II ii

IIIII II I I iiii __ III ___ i i __

IIII I I1__ IIII I III I IL I __ ill _ iiiiill ....

II IIII IIIII I iiiii iiii

- I I I IIII I I i I I l II iii I I i | Ill II

--' I I I IIII II _1II I _ IIII . II II

I i i IIII II i _ IIIII I IJ I iiij I - --

OTHER INFORMATION: N£pes c0ntaminated with Fluorinert are disposed of in step
can waste.

-- IIIIIII II I _ L I1|1111 III _ III I II I IIII II I I _ I mira| I

KANSAS CiTY DIVISION
KCO.2745G (11/gl )
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__dna I WORKSHE_r 8ISSUE DATE._2-25"92
REVISED__.__

PROCESS WASTE ASSESSMENT

• OPTION GENERATION

PWA TITLE or PWA 1OCODE(S) z95I-,42z-1........... I ........ Illlml II II I -- I I I III II Ill I[

...... I I III II II IIIII IIIIIIIIII I ......... II I IIIII L _111III1[ Illfll

I I .L ' ....... , r', .... , , "' , ' ,,, , ,, ',, ' J,

SUGGESTED OPTIONS CONSIDER DESCRIPTION/COMMENTS

"WN
.... IIII iil I i i II II i [_ii i liill IlliliIll

Smaller bath N Waste amount not significant

Ite use wip,es ............ N Waste amount not significanti,,.,,, J i, _. • i i i

Use alcohol vs. FC-72 N.......Fire hazard unacceptable

[n=erval evaluation N.............Was=e amount not significan t.....

,,,, L ,,,,, u: , ,,, . j ,, , ,, ,r,,,, , ,,, ,

I ,,I I,, , , ,,,,,, ,, ,,,,,,,,,, ,,,,, ,,

, , l , ,,,, , , , , , ,,, , , ,,,,

.... i IIIIu,M ,,,i ,,,, , i , ,, _ ,-,, , ,, uu,, , ,,

.... • Sl al I II ,ii ii i i i i ii i i lq iiii,i _

i i iiiii iiii ii i i i i iiiml i r ii i [,iJ;l]li i i i

,,, ,,,,, ,,,i, i i ,, ,,, ,,,, ,i,, ,, ,, i . ,,,,,,

,,,,,,,,, ,,,,, i , ,i i,, . ,, |,,,,i , i ,, ._

i , , , i i i1,1 II1'1 ' ' , , Hi , ,

ii i ii I iiiii i el ii i iii iii i i ii ii

III I iiiIiiiii ii i i_ ii iiii i i j ....

,,i ,i , , Jl ........

,, , ill j ,, i , ,,, , , J,, ,,,,,

i i i ii ,uu , , J i ,,

iiiiii ,,,, ' ,,,,, ,,,, i _ _ i _ ii ii ii i ii i i iii ii

e

"IF 'Y', FILL OUT WORKSHEET 9.

KANSAS CITY DIVISION

KCD-2746H (11/91) 19



w ..,,,=
ISSUE DATE _2_.26-92
REVISED

PROCESS WASTE ASSESSMENT

REGULATORY REPORTING REQUIREMENTS

PWA TITLE or PWA ID CODE(S) z951-421-. 1• I ili iillili i ii Ili I I] I] i I iiiii il iillll[i . liil

......
ii i illliilllllllllll iIIlll] I I_ I I IIIIIII I [11I[1111 i I I I IIII iiiiiii I _ iin

MATERIAL NAME ! Fluo',:$nqrt: F.C-.40 and FC-'72
MSS/S# ............. ....... ............ , I 4611154-00-50446tI,,i55-00-504
CAS 1 I .......... _ ...........

PHYSICAL STATE Liquid Pure--- I IIII i i rill i i ......... IITI I IIIIIII lira II
t

STORAGE CODES D14
iiii II ii ..... II IIIII " I iiiImmmil -- __ .... __ iiiiiiii I II11 II i I

..........ANNUAL USE CY 90_ 77 : 2 ibs.iiiiii IIII_ III I_1 _ I IIII II L I .... iiiiiii I I 11 _ I I I

MAX STORED 215 lbs.
....... i[ li]i I i II IIN[i iill[111 I I i liliii,iiiiiil i [ II [ i ] li i .....

PROCESS USE .,era1?n_s are, ............. , u _, , from Inventory recordsIIIIIII II IIII JJllllllllll I I I I IIIIII II IIIII I II

............ I I IIII [ I I I I IIIIIII I L

¢O PONKNT.- COMPONENT. COMPON_T, i ¢O PONEN . C0MP_NENT
] ] ] i L I I I I II IIII IIIII II II I

P=-r Zuoro
......... Comt)ound

il lllil i if I

COMPONENT % 100Z
--- II IIIIII I IIII I IIII iiiiii II I IIIIII I I III iiiiiiI III

CAS # 86508-42-1
i I i li ili I H, ........ ........... I il iiii _

PHyS!CALsrA. ..... Liqu±d ..........

ANNUAL,.,USAGE , , 77,2 ].bs", .,,,..................

MAX STORED 215 Zbs.
iiiiii IIII I Ill '111IIII I [I IIIIII II I L III I Illll I III _ ii ii

FUGITIVE EM 7 6 ].beI IIIIIII I ' IIII ' III I I I II I II I II I . | in

I:OINT,,SOURCE EM 68.9 Zbs.

• ......... II I I I III

DEPT. TREATME_ .... ' ............
QTY(REOYCLING) 0

IIIIIII II II II III ] II I_ ..... J_.

"DEPT. TREATMENT
EFRCIENCIES 0

i i IIi II I I IJ I ii I I II ii iiiii [ iii I

WASTE MGMT.
DISPOSAL QTY CY .7 lbs.

!lJllll [ I I ' II III =|,1 ii i ii [ IIIHI I _

OFFSITE RELEASES:
AIR 76.5 1be.

LAND 0
WATER 0 .
_ IOJOWN)

iiiiiii Ill I I I IIIIII ' " II IlU • I ...... iiiii [I ]1 i( .... i ii iii

KANSAI CITYDNISlON
KCD.3"I461.(11/tl)
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:5gnal WORKSHE_ 13
ISSUEDATE2_-6-92
REVISED_

PROCESS WASTE ASSESSMENT

REGULATORY REPORTING hEOUIREMENTS
(COMPLETEAPPLICABLEINFORMATION)

PWA'n'n.sor PWA00COOS(S)Te,mpe_.ra_ur,e,,caZ_.brat_.on .............. '...... : ' ' _" z95.'.,....',°'-' ""......
- F IIII L I I I]flll - I _ ii1111111111 II II III I ...... __ [ _lllll I II III II I II

SURFACEFINISHINGOPERATION

.... I III [11 IIIII1[ - iiiiiii iiiii

MATERIALNAME N/A
M_ i iiii ._1 I I _ I I __!11!!11! iiii iii111 II _ IIIII ii111 I i i ii ii I

,gl,

co._ONt_ COMPONt_.......................... .,¢0._,._ .... CO._,=W........................
COMPONENT
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l_gdal . WORKSHEET14
ISSUEDATE._.T..26- 92
REVISED

PROCESS WASTE ASSESSMENT

, WASTE MANAGEMENT ,
REGULATORY REPORTING REQUIREMENTS

_PWA TITLE AND PWA ID,,C,0DE(S) Tempera,tufa Calibratio n , ,

....... , ........ .... Z951-421-! ....

Description of Waste Generation
(Optional: Attach Process Description, Process Flow Diagram and Mass Balance.)

Fluorlnert is used as a temperature medium during calibrations. Durin_

use, part of the iiqui_ is evaporated, whlch accounts for the point+source
and fugitive emissions......W_en so+mepar_s are removed_rom the bath, a

Wipe _S Used to r_emove'excessFluori_ert. _his acc6unts _0r the solid

" Wa'te pu_, in t-he_+"ep cans.-- ' , ....... '.i, ,+ _-"' ",i.... .... _......,,'..... '........
+___ II I i i1[ Ill!!!ll[ - ii i I __ i _ t t J _JL _ Ji_ I _ j_+ __, illl _ ___
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Is recycling performed within the department? Yes NoX_..X_...

_Method Of Recycling: ............. . ...................
_+j - ,i,_ ,,, _ I,Hflfll 11 ...... ........................ -..... ,...........

Is the reclaimed rnatedal returned to the department?
Used by others Yes No X ,,

If used by others, in what W_Y? ....+ iii 11 iiii1111 --- .__ -- ...... i, _++ i _$111_

--+ _ IUll . ll!l I I I I I III111llll 111 II II I I[ +_" I I IIII + I

ta the waste mixed with other wastes before It is sent to Waste Management?

P,_ "'....................... i_p,,+, .................................
R,,em, H_,.. Materials Mixed
cod, Waste Stream Name wmm No. Yes/No or

Comments
-- IIIII II I I I I[11] I I III III I 1111111 III1[I I I I II III II III II

3 ,, Empty Containers None Yes Other empty containers
" ' , , t ,,u -- ,

_ 5 ...........Solid Waste .............None.........Yes Fluori,,nertand _,4,!pes_
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WORKSHEET 15
ISSUE DATE 2-26-92
REVISED

PROCESS WASTE ASSESSMENT
EMPLOYEE EXPOSURE ASSESSMENT INFORMATION

. (FOR ALL MATERIALS)

PWA TITLE FluorinertBathTem_rature Calibration ..........

PWA ID CODE(S),. Z95!-421-1 ...................

1. Number of personnel that work directly with this process. _2_.

2. Are there any KCD known or suspected carcinogens used or produced in this process? Yes
__._ No _.X._

3. How could employees be exposed during performance of the process? (Mark more than one If
needed.)

4 inhalation of airborne contaminant
_. Eye/skin absorption by direct contact with substance
2 Ingestion of substance
1 Injection or entry through cuts, scrapes, bums, or other open wounds
0 No exposure, not possible

4. Does the process release airborne contaminants (e.g. dusts, mists, fumes) Into the work area?

Airborne or high potential to become airborne
3 Airborne or moderate potential to become airborne
2 Airborne or low potential to become airborne
1 Not airborne but may be released by an incident
0 Not airborne, not possible

5. Can employees recognize if they are exposed to the substance In the work area?

Not perceptible, no warning properties (e.g., no odor)
2 Barely perceptible,poor warning properties
1 Perceptible, good warning properties
0 Highly perceptible, warning properties at very low levels
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6. What types of air contaminants could be released Into the work area? (Mark more than one if
needed.)

7 Gas (e.g., compressed nitrogen gas)
fi Vapor (e.g., evaporation of solvent)
5 Dust (e.g., mechanical grindingor solid)
4 Aerosol (e.g., by-productof combustion)
3 Fume (e.g., welding of metal)
2 Mist (e.g., spray painting)
1 Fiber (e.g., refractoryceramic fibers)
0 Unknown type of contaminant

7. What type of administrative or process controls are used In the work area during the process?
(Mark more than one if needed.)

4 Carcinogen Control Program
3 Mandatory employee rotationor time limit
2 Written safe work practices or supervision
.[ Employee information and training
0 No administrative controls, not required

8. IIow many employees are exposed In the work area while working on the process?

4 More than 50 employees
3 11 to 50 employees
2 3 to 10employees
J, 1 to 3 employees
0 No employees exposed

9. How long are employees exposed to the substance in the work area during the process? (Mark all
that apply and Indicate number of employees.)

6 Full-shift exposure, more than 5 hours
5 Partial shift exposure, 3 to 5 hours

Partial shift exposure, 1 to 3 hours 2 employees
3 Partial shift exposure, less than 1 hour
2 Short-termexposure, less than 15 minutes
1 Incidental, caused by incident or non-routine
0 No exposure, not possible

10. How long are employees exposed during the process on a typical monthly basis?
(Choose maximum for any employee.)

3 High (40 hours/month or greater)
Medium (4-39 hours/month)

1 Low (less than 4 hours/month)
0 Process not currently in use .
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11. Is respiratory protective equipment (RPE) worn by employees in the work area during
the process?

4 Mandatoryuse of RPE, major hazard
3 Mandatoryuse of RPE, minor hazard
2 Optionaluse of RPE, minor hazard
1 Optional use, prevent incidentalexposure
0 No RPE used, not required

12. What type of engineering controls are used during the process?

4 Dilution ventilation (e.g., general room HVAC)
3 Local exhaust on the process
2 Containmentor enclosure w/o exhaust
I Containmentor enclosure w/exhaust
0 No engineering controls

13. What are the primary types of controls used during the process?
(Mark more than one If needed.)

5 Personal protective equipment(PPE)
4 Respiratoryprotective equipment(RPE)
3 Administrativecontrols (e.g., employee job rotation)
2 Engineeringcontrols (e.g., local exhaust)
1 Process control (e.g., work instructions)
0 Eliminationof substance(e.g., substitutionof less hazardousmaterial)

14. Are there any additional special concerns for employee exposure In the work place during the
process?

3 Many special concerns
2 Some special concerns
.l. Few special concerns
0 No special concerns

COMMENTS
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Hit CTRL U, then <RET> to Continu_.

3M General Offices __
3M Center
St. Paul, MN 55144-1000
(612)733-1110
Duns No.: 00-617-3082

MATERIAL SAFETY FACSIMILE COPY
DATA SHEET

.. -- ........... , . -- j __ - , _ _ _ ,......... , ...... ,,......................_

DIVISION: INDUSTRIAL CHEMICAL PRODUCTS DIVISION
TRADE NAME: FC-40 FLUORINERT Brand Electronic Liquid
3M I.D. NUMBER: 98-0204-0901-1 98-0204-0903-7 98-0204-0904-5

98-0211-3507-8 98-0211-3972-4 98-0211-3973-2 98-0211-5502-7
ISSUED: October i0, 1990
SUPERSEDES: August 13, 1990
DOCUMENT: 10-3783-7

i.... EXPOSURE LIMITS .... I
1. INGREDIENTS CAS NO. PERCENT VALUE UNIT TYPE AUTH

Perfluoro compounds, C5-18 86508-42-1 100.0 NONE NONE NONE NONE

SOURCE OF EXPOSURE LIMIT DATA:
- NONE: None Established

2. PHYSICAL DATA

"- ";O_LING-PO_NTT?????.???.??.???[557_0-C ..................
(Typical)

VAPOR PRESSURE: ............... ca. 3.000 mmHg
Calc. @ R.T.

VAPOR DENSITY: ................ ca. 22.50 Air = 1
Calc. @ R.T.

EVAPORATION RATE: ............. < 1.00 Butyl Acetate = 1
SOLUBILITY IN WATER: .......... nil
SPECIFIC GRAVITY: ....... ...... ca. 1.900 Water = 1
PERCENT VOLATILE: ............. 100.00 %
VOLATILE ORGANICS: ............ N/D
pH: ........................... N/A
VISCOSITY: .................... 2.2 centistoke

@ R.T.

APPEARANCE AND ODOR: Colorless, odorless, liquid.

3. FIRE AND EXPLOSION HAZARD DATA

"
FLAMMABILITY LIMIT - LEL: ..... N/A
FI2tMMABILITY LIMIT - UEL: ..... N/A
AUTOIGNITION TEMPERATURE: ..... N/D
EXTINGUISHING MEDIA:

Not Flammable
SPECIAL FIRE FIGHTING PROCEDURES:

Self-contained breathing apparatus and full encapsulated suit
impervious to HF.

UNUSUAL FIRE AND EXPLOSION HAZARDS:

Abbreviations: N/D - Not Determined N/A - Not Applicable
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0CT-I0-1990 PAGE 2
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3. FIRE AND EXPLOSION HAZARD DATA (continued)

Toxic by-products may form upon decomposition (See Section 4).
NFPA HAZARD CODES: HEALTH: 4 FIRE: 0 REACTIVITY: 0

4. REACTIVITY DATA

STABILITY: Stable
INCOMPATABILITY - MATERIALS TO AVOID:

Finely divided active metals, alkali and alkaline earth metals.
HAZARDOUS POLYMERIZATION: Will Not Occur
HAZARDOUS DECOMPOSITION PRODUCTS:

Thermal decomposition may produce trace amounts of HF and in some
cases PFIB. Trace decomposition may occur at the b.p.; increased
decomposition at increased surface temperatures.

5. ENVIRONMENTAL INFORMATION

SPILL RESPONSE:

Observe precautions from other sections. Cover with inorganic
absorbent material. Collect spilled material. Place in a closed
container.

RECOMMENDED DISPOSAL:

Evaporate small quantities, <i gal., in a hood. To reclaim or return,
contact your 3M sales representatzve. U.S. EPA Hazardous Waste No.:
None (Not U.S. EPA Hazardous)

ENVIRONMENTAL DATA:

COD = Nil; BOD20 = Nil; 96-Hr. LCS0, Fathead Minnow(Pimephales
promelas)= >I000 mg/l (immiscible mixture); U.S. Clean Water Act,
Section 307, Toxic Pollutants = None.

SARA HAZARD CLASS:

FIRE HAZARD: No PRESSURE: No REACTIVITY: No ACUTE: Yes CHRONIC: No

6. SUGGESTED FIRST AID

EYE CONTACT:

Flush with plenty of water. Call a physician°
SKIN CO_TACT:

Wash affected area with soap and water.
INHALATION:

If exposed to decomposition products, remove person to fresh air.
Call a physician.

INGESTION:

Call a physician or Poison Control Center with detailed description.
Include possible material that contaminated liquid during use.

OTHER FIRST AID:
NONE

m4----
----m------m--.

7. PRECAUTIONARY INFORMATION

FC-40 is not expected to present a hazard when used with good

Abbreviations: N/D - Not Determined N/A - Not Applicable
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MSDS: FC-40 FLUORINERT Brand Electronic Liquid __

7. PRECAUTIONARY INFORMATION (continued)

' industrial hygiene practices under the following conditions. Use only
in areas with sufficient local exhaust ventilation to maintain

airborne concentrations at recognized health and safety levels. Avoid
prolonged breathing of vapors. Do not breathe thermal decomposition
products. Avoid eye contact; wear safety glasses. Do not smoke when
using the product. Local exhaust ventilation with a minimum capture
velocity of 50 linear feet per minute should be provide d for
applications at or above the boiling point. If interfering air
currents are present, minimum capture velocity should be at least i00
linear feet per minute.
SPECIAL PROTECTION:

EYE PROTECTION: Safety Glasses
SKIN PROTECTION: None required at room temperature.
VENTILATION: Local exhaust recommended for temperatures. > or at
boiling point. See Section 8.
RESPIRATORY PROTECTION: If decomposition occurs, in the absence of
adequate ventilation, an air supplied respirator should be worn.

8. HEALTH HAZARD DATA

EYE CONTACT: FC-40 is not expected to produce significant irritation

of the eyes on contact. After FC-40 has been in use, contaminants may

be introduced that may cause irritation of the e[es.
SKIN CONTACT: FC-40 is not expected to cause irrltation of the skin
after limited, direct contact. After FC-40 has been in use,
contaminants may be introduced that may cause irritation to the skin.

INHALATION: The hazards associated with vapors of FC-40 are expected
to be low. Above the boiling point, small amounts of toxic

decomposition products which may include.hydrogen fluoride (HF) and

perfluoroisobutylene (PFIB) may occur. Hydrogen fluoride (HF) has an
ACGIH threshold limit value of 3 parts per mlllion of fluoride as a
ceiling limit and an OSHA PEL of 3 parts per million of fluoride as an

8 hour time-weighted average and 6 parts per million of fluoride as a
Short Term Exposure Limit. Perfluorolsobutylene (PFIB) has a 3M
recommended exposure guideline of 0.01 parts per million of air as a
ceiling value.

INGESTION: FC-40 is expected to be practically non-toxic by ingestion.
After FC-40 has been in use_ contamlnants may be introduced that are
toxic by ingestion.

Abbreviations: N/D - Not Determined N/A - Not Applicable

The information on this Data Sheet represents our current data and best
opinion as to the proper use and handling of this material under normal
conditions. Any use of the material which is not in conformance with this

Data Sheet or which involves using the material in combination with any
other material or any other process is the responsibility of the user.
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Hit CTRL U, then <RET> to Continue.

3M General Offices __
3M Center
St. Paul, MN 55144-1000
(612) 733-1110
Duns No.: 00-617-3082

MATERIAL SAFETY FACSIMILE COPY
DATA SHEET

DIVISION: INDUSTRIAL CHEMICAL PRODUCTS DIVISION
TRADE NAME: FC-72 FLUORINERT Brand Electronic Liquid
3M I.D. _BER: 98-0211-0216-9 98-0211-0217-7 98-0211-0267-2

98-0211-1795-1 98-0211-4860-0 98-0211-5506-8 98-0211-5533-2
98-0211-5592-8 98-0211-5660-3 98-0211-6414-4

ISSUED: November 27, 1991
SUPERSEDES: August 13, 1990
DOCUMENT: 10-3789-4

I....EXPOSURE IMITS....I
1. INGREDIENTS CAS NO. PERCENT VALUE UNIT TYPE AUTH

Perfluoro compounds, C5-18 86508-42-1 i00.0 NONE NONE NONE NONE

SOURCE OF EXPOSURE LIMIT DATA:
- NONE: None Established

2. PHYSICAL DATA

BOILING POINT: ................ 56.00 C
(Typical)

VAPOR PRESSURE: ............... ca. 232.000 mmHg
Calc. @ R.T.

VAPOR DENSITY: ................ ca. 11.70 Air = 1
talc. @ R.T.

EVAPORATION RATE: ............. > 1.00 Butyl Acetate = 1
SOLUBILITY IN WATER: .......... nil
SPECIFIC GRAVITY: ............. ca. 1.700 Water = 1
PERCENT VOLATILE: ............. ca. 100.00 %

VOLATILE ORGANICS: ............ N/D
pH: ........................... N/A
VISCOSITY: .................... 00.4 centistoke

@R.T.

APPEARANCE AND ODOR: Colorless, clear, odorless liquid.

3. FIRE AND EXPLOSION HAZARD DATA
mmmmmmmm_mmmmmmmmmmmmmmmmmmmmmmmmmNmmmmmm.m, mmmmmmmmmm

FLASH POINT: .................. None (Setaflash CC)
FLAMMABILITY LIMIT - LEL: ..... N/A
FI2kMMABILITY LIMIT - UEL: ..... N/A
AUTOIGNITION TEMPERATURE: ..... N/D
EXTINGUISHING MEDIA:

Not Flammable
SPECIAL FIRE FIGHTING PROCEDURES:

Self-contained breathing apparatus and full encapsulated suit
impervious to HF.

Abbreviations: N/D - Not Determined N/A - Not Applicable
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MSDS: FC-72 FLUORINERT Brand Electronic Liquid __
NOV-27-1991 PAGE

....................................(continued)

UNUSUAL FIRE AND EXPLOSION HAZARDS:
Toxic by-products may form upon decomposition (See Section 4).

NFPA HAZARD CODES: HEALTH: 4 FIRE: 0 REACTIVITY: 0

4. REACTIVITY DATA

STABILITY: Stable
INCOMPATABILITY - MATERIALS TO AVOID:

Finely divided active metals, alkali and alkaline earth metals.
HAZARDOUS POLYMERIZATION: Will Not Occur
HAZARDOUS DECOMPOSITION PRODUCTS:

Thermal decomposition may produce trace amounts of HF and in some
cases PFIB. Trace decomposition at 200 C and increased decomposition
with increased surface temperatures.

5. ENVIRONMENTAL INFORMATION

SPILL RESPONSE_

Observe precautions from other sections. Cover with inorganic
absorbent material. Collect spilled material. Place in a closed
container.

RECOMMENDED DISPOSAL:

To reclaim or return, contact your 3M sales representative. U.S. EPA
Hazardous Waste No.: None (Not U.S. EPA Hazardous)

ENVIRONMENTAL DATA:

COD= Nil; BOD20= Nil; 96-Hr. LC50, Fathead Minnow(Pimephales
promelas)= >1000 mg/l (of immiscible mixture); U.S. Clean Water Act,
Section 307, Toxic Pollutants = None.

SARA HAZARD CLASS:
FIRE HAZARD: No PRESSURE: No REACTIVITY: No ACUTE: Yes CHRONIC: No

6. SUGGESTED FIRST AID

EYE CONTACT:

Immediately flush with plenty of water. Continue for 15 minutes.
Call a physician.

SKIN CONTACT:

Wash affected area with soap and water.
INHALATION:

If exposed to decomposition products, remove person to fresh air.
Call a physician.

INGESTION:

Call a physician or Poison Control Center with detailed description.
Include possible material that contaminated liquid during use.

OTHER FIRST AID:
NONE

7. PRECAUTIONARY INFORMATION

Not expected to present a hazard when used with good industrial

Abbreviations: N/D - Not Determined N/A - Not Applicable
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MSDS: FC-72 FLUORINERT Brand Electronic Liquid _mw_w_
|NOV-27-1991 PAGE

7. PRECAUTIONARY INFORMATION (continued)

hygiene practices under the following conditions. Use only in areas
with sufficient local exhaust ventilation to maintain airborne

concentrations at recognized health and safety levels. Avoid prolonged
breathing of vapors. Do not breathe thermal decomposition PrOducts.
Avoid eye contact; wear safety glasses. Do not smoke when using the
product. Local exhaust ventilation with a minimum capture velocity of
50 linear feet per minute should be provided for applications at or
above the boiling point. If interfering air currents are present,
minimum capture velocity should be at least i00 linear feet per
minute.
SPECIAL PROTECTION:

EYE PROTECTION: Safety Glasses
SKIN PROTECTION: None required at room temperature.
VENTILATION: Local exhaust recommended for temperatures. > or at
boiling point.
RESPIRATORY PROTECTION: If decomposition occurs, in the absence of
adequate ventilation, an air supplied respirator should be worn.

EYE CONTACT: Not expected to produce significant irritation of the
eyes on contact. After product has been in use, contaminants may be

introduced that may cause irritation of the eyes.
SKIN CONTACT. Not expected to cause irritation of the skin after
limited, direct contact. After product has been in use, contaminants
may be introduced that may cause irritation to the skin.
INHALATION: The hazards associated with vapors of produc t aide expected
to be low. Above the boiling point small amounts of toxic
decomposition products which may include hydrogen fluoride (HF) and
perfluoroisobutylene (PFIB) may occur. Hydrogen fluoride (HF) has an
ACGIH threshold limit value of 3 ppm of fluoride as a ceiling limit
and an OSHA PEL of 3 ppm of fluoride as an eight'hour time-weighted
average and 6 ppm of fluoride as a Short Term Exposure Limit.
Perfluoroisobutylene (PEIB) has a 3M recommended exposure guideline of
0.01 parus per million parts of air as a ceiling value.

INGESTION: Expected to be practically non-toxic by ingestion. After
product has been in use, contaminants may be Introduced that are toxic
by ingestion.

Abbreviations: N/D - Not Determined N/A - Not Applicable

The information on this Data Sheet represents our current data and best
opinion as to the proper use and handling of this materxal under normal

I conditions. Any use of the material which is not in conformance with this

Data Sheet or which involves using the material in combination with any
other material or any other rocess is the responsibility of the user.
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