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Attachment 8 

3M Cottage Grove PFC Air Permitting History 

Date 
3/10/71 

5./1./74 

6./10/85 

Description 
MPCA issues permit covering all air emission "exhaustive processes" at 
Chcmolite. (Permit bears a notation added in 1976 indicating that this is 
the air permit tbr all of Chemolite.) 

The "Process Information" section of the permit refers to five 
"fluorination cells," which produce "organic fluorides." Six stacks were 
associated with this process, tt also notes that two cells were installed in 
1954, two in 1957 and the fifth in 1962. Exhaust volume from the cells 
is noted at 120 sclin, and a handwritten note indicates installation of a 
scrubber system adde.xt to two ceils in i974. Annual operating rate is 
listed as 6,000 hours. 

MPCA issues Permit for 3M Cottage Grove plant. The permit states: 

"Permittee’s Production Equipment are three (3) process reaction vessels 
uscd to fluorinate organic compounds. The process emissions are 
estimated to be 8 Ibs of acid vapors from each process vessel." ]’he 
permit also describes the control equipments as follows: "The air 
pollution abatement facility.., is a double scrubber system consisting of 
a counter flow water spray tower scrubber, followed by a caustic/water 
connter flow spray tower, Teflon lined vent gases lines, and auxiliary, 
equipment." MPCA also notes that "[sJpccifications and calculations 
submitted by Permittee indicate that all emissions from this facility will 
be in compliance with all Minnesota Pollution Control Agency 
Regulations." 

3M submits air permit application for a "new fluorochemicat distillation 
system to be instalIed at 3M’s Chemolite plant." 

The cover letter notes that emissions from this system arc fluorochemical 
vapors, ammonia and acetone." (Emphasis added.) Specifically, the 
permit application notes estimated emissions of PFOA of 0,97 lbi]~r when 
operating. 

MPCA later informed 3M that "[b]ecause the organic emissions from the 
[fluorochemicai disdllatien system] are below 25 tons pcr year...no 
construction or operating permit will be required" for the new distillation 
unit that would emit PFOA. 
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Date 
1/2/87 

8/14/87 

Description 
3M submits an air emissions permit application for the pilot center 
facility to be built at Cottage Grove. "This application covers four new 
pilot scale reactor systems and two pilot scale fluorochemicals cells with 
a caustic scrubber." Application includes a diagram of the 
fluorochemical ceil process (pg. 

The application includes flow diagrams showing the process equipment. 
Emissions from the fluorochemical cells are controlled by a caustic 
scrubber, and emissions from the reactors are reduced by vacuum jest and 
a vent condenser. 

The sample emissions calculation indicates that the emissions from the 
celI based on a "worst ease" emission scenario would be less than 3.29 
tous per year of inerts and "lluorocompounds in the form of CnFn+2, 
where n ~ 1 to 4. 

3M submits air emissions permit application for the Specialty Chemicals 
Division facility at Cottage Grove. 

Iilcluded in the "Description of Facility mad Principal Business Activity" 

section (pg. 3) is a statement that "[t]he principal products produced are 
adhesives and fluorochemicals." 

"A typical reactor system has chemicals charged into the reactor. It is 
then heated and put under vacuum. The vapors are separated using 
vacuum jest and condenser and are collected in the decanter or receiver. 
The receivers are used for blending the finished product .... The reactors 
range in size fi’om 70 gallons to 6,000 gallons." This section also notes 
that "It]here are t 9 fluorochemical cells located in Building 15." 

"Two water scrubbers have been included to reduce the acid emissions 
from the fluorochemicat cells. This type of installation is currently used 
on other fluoroehemical product equipment.. The scrubber is added as a 
safety precaution because of the acidic nature of HF and also used for 
acid emission reduction." 

Pages 6-7 of this application show a flow diagram of a typical 
fluorochemical manufacturing process. The emissions calculation 
estimates worst-casc emissions of 175 tons/year ofoffgascs from the 
celis_ As in earlier permits, the substances emitted from the cells are 
"inerts and "fluorocompounds in the form of CnFn+2, where n = 1 to 4?’ 

The application also estimates the efficiency of the scrubbers as 99+%. 
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Date 
10/10/89 

11/22/89 

03./07/90 

06,/27/91 

Description 
MPCA authorizcs the installation an~ 0p~ration ofa c~ll off-gas scrubber 
system (consisting of two scrubbers) for Building 15 at the Specialty 
Chemicals Division at Cottage Grove. This dual scrubber system 
replaced an earlier scrubber. 

The Overview section (under "Facility Description" on page 2) notes that 
Specialty Chemicals produces a variety of fluorochemicals, and that HF 
is used as a raw material. "’The exhaust gas also includes unregulated 
fluorocarbons that are by-products of the fluorochemieal process," 

The Facility Description also identifies 20 fluorochemicat cells, installed 
prior to 1968, controlled by a packed tower countercurrent water 
scrubber with a dcsi~ efficiency" of 98.9%. 

MPCA authorizes the installation and operation of two water scrubbers 
for treatment of hydrogen fluoride (HF) exhaust gases in the event of a 
sudden release from fluorochcmical process equipment at 3M’s Specialty 
Chemicals Division at Cottage Grove. 

MPCA amends the Cottage Grove plant’s p~rmit to allow ~peratiT~ of an 
alternative pollution control system "on the fluorochemical cells 
currently in operation at the Specialty Chemical Division of 3M 
Chemolite." 

The permit notes that an existing scrubbing system for hydrogen fluoride 
(HF) wilt remain in operation. The new system is intended to recover HF 
for reuse. 

The permit as amended sets a numeric emissions limit on HF but does 
not specify limits for other fluorochemical emissions, 

MPCA issues air emission permit #23AC-9j-Ii0-! for 3/vl;s installation 
and operation of three new hydrogen fluoride (t-IF) scrubbers, "which 
will serve three existing hydrogen fluoride reactor/receiver systems." The 
permit also notes that the "scrubbers are being installed voluntarily by 
3M." 

Sections 1.2. I-3 identify the emission units as "fluorocarbon workup 
reactors." The new scrubbers are packed tower countcrcurrent water 
scrubbers with a design efficiency >95%. 
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Date 
07/00/93 

Description 
MPCA issues permit amendment. "’Amendment number 2 to this permit 
allows the company to replace several tanks...and increase the capacity 
of some of the electrochemical cells by increasing the amperage that each 
celt can handle." 

04/17/95 

The permit also notes that, while the actual short term emission rate for 
HI-’ will increase, the allowable emissions will not change. 

3M submits part 70 permit application for the Cottage Grove Specialty 
Materials Division. 

Form GI-01, Facility Information, indicates that there are still 19 
lluorochemical cells in Building 15 in which fluorinated hydrocarbons 
are manuPactured. 

Form IA-01 lists fluoride emission rates for specific emissions units. 
Form GI 02 provides process flow diagrams, including for the emissions 
units associated with fluorochemical production. These diagrams indicate 
that the Building l 5 fluorochemical cell and reactor systems continue to 
be contlolled by scrubbers. Further, the reactors in B~ailding 70, the pilot 
facility, are also scrubber-controlled. 
Form GI-03 provides facility and vent diagrams. 
Form GI-07 lists fluoride emissions. 

06/I 7t96 3M notifies MPCA of its intention to burn nonhazardous fluorinated gas 
at the Cottage Grove incinerator. 

01/24/97 3M notifies MPCA of additional details of plans to burn fluorinated gases 
and liquids throu~ the aqueous burner system at the Cottage Grove plant 
incinerator. Notification indicates that some of the liquids may be 
h~ardous due to the presence of acetone. 
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Date 
07/24/97 

6/22/t 999 

10/15/I999 

12/28/00 

Description 
MPCA issues a combined permit for the Coltage Grove chemical facility, 

Page 3 of the permit states that "It]his permit authorizes the operation of 
a series of electrochemical ceils emitting Hydrogen Fluoride (HF) and a 
cell off-gas scrubber system." The covered activities were previously 
permitted under Permit 23AC-96-b’O-I0 issued October I0, 1989 and 
amended March 7, 1990 and July21, 1993. The new permit consolidated 
those documents and increased the emissions limit for SO2. 

The permit addresses Stack/Vent 226 (scrubber exhaust), 234 (mist 
eliminator exhaust), Units 16-19 (reactor systems consisting of 
electrochemical cells and various tanks), and any emission unit (new or 
existing) with an Insignificant Modification under Minn. R. 7007. I250. 
Testing was required with regard to liquid feed material exhausting to the 
ttF recovery system. 

3M submits Request to MPCA to Void Air Emission Permit: 
Permit No. 23AC-96-I/O-10 - Operation of an Electrochemical Cell 
System. The reason 3M seeks to void the permit is described as "the 
electrochemical cellg have been permanently shut down. 1"he scrubbers 
associated with the cells are still in service for other purposes not 
specified or mandated in this permit." 

3M submits application for the addition of three scrubbers in Building 70 
of the Process Development Center at Cottage Grove. The primary 
purpose of these three scrubbers xvill be to control fluoride emissions of a 
pilot sized electrochemical cell system that will begin operation 
sometime in November, t 999. The emissions for these new 
electrochemical cells were submitted as insignificant modifications in a 
letter to MPCA dated April 1997. "Please note that there are no permits 
or regulations requiring the installation of these scrubbers, but are being 
installed voluntarily,’" 

3M submits application for the addition of a new baghouse in Building 
25 at 3M Cottage Grove Center. The primary purpose of this bag, house is 
to control the particulate matter (PM) emissions from existing emission 
units. The letter notes that there are no permits or regulations requiring 
the installation of this baghouse, but is being installed voluntarily. 
Attached is MPCA Permit Amendment Application Form - MCP-0I over 
Page AQD Facility ID No.: 16300022 
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Date 
6/6/2003 

8/19/2003 

Description 
3M submits a total facility operating permit re-application. The 
descriptiou states that "[m]anufacturing operations at this site consist of 
reactor systems ranging in size from 100 gallons tu 4000 gallons, and all 
associated equipment required to batch synthesize a large array of 
chemicals," 

"This facility also houses SMMD’s Process Devc!opment Center (PDC). 
The PDC is a research and pilot plant operation, with batch reactors 
ranging in size from 5 gallons to 200 gallons .... Production for sale into 
commerce is done at a de minimis level in the PDC.’" 

3M submits renewa! request to use alternate emission calculations for its 
air emissions inventory. The request application states that 3M’s 
production involves batch chemical operations like reaction, 
condensation, decanting, distillation, etc. Standard emission factors do 
not exist for the specific batch chemical reaction processes that occur at 
this facility. Instead, specific emission factors axe calculated for each 
product manufactured at this facility using a soRware program entitled 
ETmssionMaster. This program calculates emissions fiom batch 
processes using the equations and methods required by EPA in all 
chemical manufacturing Maximum Achievable Control Technology 
(MACT) standards promulgated since 1998. 

This request proposed that 3M continue to use EmissionMaster soflwm’e 
to calculate emissions from the operations at 3M Cottage Grove SMMD. 
This method is used to caleulate emissions from all sources at this 
facility, with the exception of ECF operations in Building 70. These axe 
semi-continuous operations, and not well suited for modeling in a batch- 
oriented software system. No generally available emission factors exist 
for these 3M-specific operations. Emissions from ECF processes are 
determined by completing material balances around the processes at the 
laboratory level, including analysis of off-gases via IR an.d/or GC, before 
moving operations to Cottage Grove. 
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Date 
6129/2004 

Description 
This permit authorizes 3M to operate 3M’s Specialty Materials 
Manufacturing Operations located at 3M Cottage Grove Center, which 
manufactures a large variety of products and fine chemicals. Many of 
these are used by other 3M divisions as intermediates to produce 
adhesives and fluorochcmicals~ This facility is co-located with Chemical 
Process Development Center (CPDC), which is a research and 
development. 

The majority of thc emission uuits at the facility are reactors or reactor 

sys!en.ls. These emission units contribute p6marily VOC and HAP 
emlssmns. Some of the other non-reactor emission units are: gnnders, 
mixers, mills, holding tanks, electric ovens, vacuum ovens, mix tanka, 
process tanks, columns, centrifuges, boilers, and emergency generators. 
This facility has pollution control equipment controlling PM, PM1 O, 
SO2, VOCs, and HAPs. 3M requested that one control device (CE 019 

gas scrubber) be included in the permit, and hence this permit contains 
requirements for CE 019, controlling Fluoride emissions. 
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Attachment 9 

Bibliography of Articles within 3M’s Possession 
Related to Fluorochemical Atmospheric Fate & Transport~ 

(as of November 13, 2007) 

Kaiser, M, et aI., Physicochemicat Properties of Fluorotelomer Alcohols, (Abstract 
onIy), undated 

Mabury S, et al., Atmospher~c Degradation Mechanisms of FIuorotelomer Alcohols 
as Potential Source of Perfluorinated Acids to Remote Regions, (Abstract only), 
undated 

Matthies, KO, Klasmeier J, and Wegman F, Evaluation of Environmental E,cposure 
and Long-range Transport Potential_for PeuTuorinated 8-2 Telomer B Alcohol, 

(Abstract only), undated 

Smithwick, M~ et al., Geographical and Temporal Trends of Perfluorinated 

Surfactants in Polar Bear Liver and Plasma Samples from the North American and 
European Arctic, (Abstract only), undated 

Tromp, TK, et al., Potemial Accumulatzon of a CFC-replacement Degradation 

Product in Seasonal Wetlands, Nature 376: 327-330, July 27, 1995 

Boutonnet, JC, et al., Environmental Risk Assessment of Tr(!Tuoroacetic Acid, Ituman 
and Ecological Risk Assessment 5(1):59-124 Vol. 1, 1999 

Ellis, DA, et al., Atmospheric Lifetime of Ftuorotetomer Alcohols, Environmental 

Science & Technology 37( 17):3816-3820, 3816-3820, 2003 

Stock, NL, et at., PolyJTuorinated Telomer Alcohols and Sutjbnamides in the .~brth 

American Troposphere, Environmental Science Technology 3~(4):991-6, Feb. 
2004 

Ellis, David A., et al., Degradation of t;’tuorotelomer Alcohols: A Likely Atmospheric 
Source of Perfluorinated Carboxytic Acids, Environmental Science & Technology 

38(i2):3316 - 23~I, 2004 

Hurley, MD, et al., Atmospheric ChemL~try of 4:2 Fluorotelomer Alcohol 

(CF3(CF2)3CH2CH2OH): Products and Mechanism q[ CI Atom Initiated Oxidation, 
J. Phys. Chem. A, i08:5635-5642, 2004 

Lei, YD, et al,, Determination cf Vapor Pressures, Octanol-Air, and Water-Air 
Partition Coefficients for Potyfluorinated Sutfonamide, Sulfonamidoethanots, and 

TelomerAlcohots, J. Chem Eng. Data, 49:1013-1022, 2004 

~ 3M does not necessarily concur wi~ the conclusions or hypotheses set forth in at least some of these publication~. 

However, the Company is subnfitting this inlbrnkation as part of the available scientific information 

2766.0010 
3MA02527252 



Qo 

Stock, NL, et aL, Vapor Pressures of the Fluorinated Telomer Alcohols -- Limitations 

of Estimations Me’thc~cts, Environmental Science & Technology 38(6): t 693-1699 

Deon, JC, et al., Atmospheric Fate of N-Methyl Perfluorobutane SulfonamidoethanoI 

(N-MeFBSE. C4F9SO2N(CH3)(CH2CII20tI), (Abstract only), Presented at 
FLOUROS Conference, Aug. 2005 

go 

Ellis, DA, el at, The Degradation of Fluorote[omer Alcohols in the Troposphere, 
(Abstract only), Presented at FLOUROS Conference, Aug. 2005 

Goss, KU, et al., Contributing to a Better Understanding of the Partition Behavior of 
Fluorinated Alcohols and Otefins, (Abstract only), Presented at FLOUROS 

Conference, Aug. 2005 

Korzcniowski, SH., et al., Sources of PerfluorocarboxyIic Acids in the Environment, 
(Abstract only), Presented at FLOUROS Conference, Aug. 2005 

/vlartin, JW, et al., Atmospheric LiJ?time and Oxidation Products of N-Ethyl 

Perfluorobutylsulfonamide (C4FgSO2N(It)CH2CH3), (Abstract only), Presented at 
FLOI_JROS Conference, Aug. 2005 

Matthies, M, and Klasmeier, J, Evaluation of the Environmental Forte and Eaposure 

./’or Perfluorinated 7"elomer B Alcohols, (Abstract only), Presented at FLOUROS 

Conference, Aug. 2005 

van Roon, A, m~d Voogt, P, Vapour Pressures qfFluorotelomer Alcohols, (Abstract 
only), Presented at FLOUROS Conference, Aug. 2005 

Young, C J, et al., Atmospheric Flux of Perfluorinated Acids into the High Arcric, 

(Abstract only), Presented at FLOUROS Conference, Aug. 2005 

Bossi, Rossana, et al., Preliminary Screening of Perfluorooctane Sutfonate (PFOS) 

and Other Fluorochemicals in F~sh. Birds And Marine Mammai,~ from Greenland and 
the Faroe tslands, Environmental Pollution 136:323-329, 2005 

Kannan, Kurunlhachalam, Se Hun Yun, and Thomas J. Evans, Chlorinated, 

Bromina¢ed, and Perfluorinated Contaminants in Livers of Polar Bears from Alaska, 
Environmental Science & Yeetmology 39(23), 2005 

Prcvcdouros, Konstantinos, et al., Sources. Fate and Transport of 

Perfiuorocarbo.x3,’lates, Environmental Science and Technology (Manuscript), 2005 

Emmett, Edward A., et al., Community Exposure to Perfluorooctanoate: 

Relationships Bet~,een Serum Concentrations and Exposure Sources, JOEM, Vol. 48, 

No. 8, Aug. 2006 
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Martin, J.W., et aI., Atmospheric Chemist~.. of Perfluoroatkanesulfonamides: Kinetic 

and Product Studies of the OH Radical cmd CI Atom .lnitic~ted Oxidation o)CN-Ethyl 

Perfluorob~tanesulfonamide, Environmental Science & Technology 40:864- 872, 
2006 

Wallington, TJ., et al., Formation of CzF~COOH (PFOA) and Other 

Perfluorocarbo.\-vlic Acids during the A tmospheric Oxidation of 8:2 Ftuoro~elomer 
.~lcoho!, Environmental Science & Technology 40:924 - 930, 2006 

Young, Cora J., et al., Perjluorinated Acids in Arctic Snow: New Evidencejor 

Atmospheric Formation, Environmental Science & Tectmology (E-published 

version). Mar. 28, 2007 

Butt, Craig M., et al., Rapid Response q~’Arctic Ringed Seal.v to Changes in 

Perfluoroalk),t Production, Enviro~wnental Science & Technology 41 (I): 42 - 49, 

2007 
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Attachment 10 

Cottaae Grove PFC Manufacturing Plant 
Industrial Hvaiene Sampling 

DATE 

7/20i 1977 

08/02/t977 

12/22/1977 

07./t 2,/1978 

02/09/1979 

04/11/1979 

MATERIAL 

SAMPLED 

PFOA-based 

PFOA-based 

PFOA-based 

PFOA-based 

Unspecified 
PFOA-based 

PFO~:based 
PFOA-b~sed 
PFOA-b~ed 

08/10./1979 PFOA-based 
10/00/1~79 PF6k-based 
01/I 5/1980 Unspecified 

05/01/1980 PFOA-based 
05/05/1980 PFOA-based 
06~04/t 980 PFOA-based 
06/0’6/’1980 PFoA-based 
06/30/1980 ~’Foa-based’ 
07/03/1980 PFOA-based 
07/1~/1980 U,nspecified ’ 
08/11/1980 PFOA-based 
12/19/1980 PFOA-based 
03/25/i 98"1’ PFOSbased 

"’05/I 5/198i.. 

[ PFOAIb. ased .... 05/18/1981 PFOA-based 
05/t9/1981 PFOA-based 
05/20/I981 PFOA-b~;ed 
05/2 I!1981 PFOA2bas~d 
10/2’0/i981 .... PFOS-b~ed 
09/13/1982 .. Unspe¢it{~d 

CONCENTtL,~TION (MG/M3) 

o.o3- 0.07 .......... 
3,4                               " 

0.0~’ ’33.9 ........ 

ND"- 1.0 

0.21, !.37, 9.2’8 ........ 

0.06- ~.3, <o.di...- 0.52 ....... 
0,01 - 0.07 

0.04 ...... 
0.04 

0,07- ~.1 

o, o4 - 0:95, o.o~ : 0.3 
0.03 - 0.54 

""6.01-12.’8 .... 
0.05- 0.24 

o.i, 0.02, o,i.3, <o.oi- o.13 
0,11 -0.12 

<0.01 - 0.05 
<0.01 - 0.19 

0.1 - 1.0 

o.of- 0.15 " 
0,03 - O. 17 

0.02 
o.o6-o, i0 ....... 
0.08 - 6,70 
0.07 - 0.!8 

0.37 

6103- 2.2~ ....... 
<o.oi- o.d~ .... 
0.003 - 0.053 

06/21 / 1984 ..... Unspecifi .ed 
06/15/t984 PFOA-based 
07/03/I984 PFOA-base~t 

07/1~ii1984 , eF.Oa-based’" 
10/03/1984 PFOA-based 
11/20/1984 PF6A-based 

PFBA-based 

0.00] - 0.033 ..... 
~:oloo4 - o~55 
<b’,002 - 0.043 
~.o3i <0.002 -0.oo8 
0,02 - 0,36 

<0.003 - 0.08 

<0.02 - 70.2 
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DATE 

11/29/1984 
02/’15/1985 
04/’26/’1983’ 
05/01/1985 
07/24/1985 
08/29/1985 

[04/2t/1986 
04/22/! 986 

os~08)~986 
03/00/1990 

04~’i 3/’1992 
0970’i/I993 
10/07/1993 
08/15/1994 

09./06/1995 
05/12/1~)98 
09,/16/1998 
07/06/1998 

08/21/I 998 

02/’00/’1 }99 
09/18/1999 

07/00/2000 

oo/oo/20oo 
(various 
dates) 
01/0�/2002 
02/00/200i 

~’V[ATE RIAL 

SAMPLED 

PFO’S~base~l 
PECHS-based 
PFOS-based 
Unspecified 
Unspecified 
PFOA-bascd 
PFOA-based 
PFOA-based 
PFOA-base~I 
PFOA-based 
PMSF-based 
PFOA-bas~d 
PFOA-based 
PFOS-based 
PFOg’based 

PFOA-based"’ 
PMSt~’-based 

PFOA-based 
PMSF-b~sed 
PMSF-b~sed 
PFOS-ba~ed .... 
PECHS-based 
PFOS-based 
~’eOS-based 
P~OA-b~sed 
PMSF-based 
PFOS-based 
PFOA-based 
PFOA-based 

Uns, pecifi~ 
Unspecified 

CONCENTRATION (MG/M3) 

0.06 L o.~ 9 
0,22 - 0,73 
o.ooL 0.007    " 
0,02 

o.oo~, o.o0~ ......... 
0.0t2 - 0.033 
0.008 - 0.1I 
0.005’ 0. I30, O.OLO4 - 0.03 

0.05 
0.08 0.I 
<0,002 - 0,05 ..... 

0.45 
6,004 ’0.!5 
<0.007~2’ 0,007 ....... 
<0’.002 - 0.65 
0.t3 - 0.34 
<0.0!9 - 0.593 
0.060i - 0.00~ 59,i 6- 494~ 
0.0o281- 0.04363 
0.0’001 ’ 0’i~536 " 

0.6)4 - 31~i <o.oba2 - <00047, <0.0042 - <0.o047 -- 
0.0056- 0.24 ...... 
<0.0002 - <0.o007        ’ 
<0.0002 - 0.0009 
<0.0002 - 0.0032 
<0.4, <4.0, 0,032 - 0.1 i .... 
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