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Chemical Control Division
OfficeofPollution Prevention and Toxics
United States Environmental Protection Agency oni;
401 M Street, Southwest er awl) carRoom 403 East Tower (Mail Code 7405) -
Washington, D.C. 20460

Re: 3M Fluorochemicals Document Submission -- CD Version

Dear Charlie

Enclosed is the CD versionofthe documents submitted on perfluorooctane sulfonates andrelated compounds to EPA over the past few months. This CD contains the informationprovided to the agency beginning with the April 20, 2000 and ending with the May 18, 2000document productions to the agency. Included with the CD's is an information sheet on how10 access the documents and how best to use the search capabilities incorporated onto the.CD. Several items should be noted before you access the documents:

1. This CD has an extensive index such that the reader can scroll down the indes, findthe document(s) he/she wants, and click and open that document. Note that even though 5the index includes documents submitted after May 18, 2000, those documents cannot be 8opened. as they are not on the CD. 2 3

2. No confidential documents have been put on this CD. The sanitized version of any Saconfidential information is on the CD. Due to concerns over confidentiality, we would Epask that you refer to the paper copies already submitted to EPA when you seck to review =confidential information. =
53. The CD contains the documents by submission date, just as EPA received them.Each separate submission begins with the cover letter used to convey the information tothe agency and the indices that accompanied the cover letter

4. The information provided to the agency contains information that 3M voluntarily hassubmitted as partof our continuing discussions with EPA regarding fluorochemistry.These documents are submitted for read-only purposes and are not to be modified. Forsecurity reasons and to discourage any formoftampering with the documents, 3M will bemaintaining a master CD and original paper copies ofthe same documents that appear onthe CD. In termsof any discrepancies between the paper copies and the documents onthe CD, the information contained in the 3M paper copies is considered to be controlling,
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a Dr. Charles Auer 12000
‘ Page2

‘We hope that this form of the information assists the agency in the review of thedocuments.
Please do not hesitate to contact me at 651-733-6374 should you have any questions.
Very truly yours,

ober)(2 HH gprant
William A. Weppner, Ph.D.
Director of Environmental, Health, Safety
and Regulatory Affairs
Specialty Materials Markets
3M
Bldg 236-1B-10
3M Center
St. Paul, Minnesota 55144
E:mail: waweppner@mmmcomEnclosures
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3M Fluorochemical EPA Submission CD
, Adobe Acrobat Reader

Quick Reference Guide

Opening CD:
Place CD in CD-ROM drive. The CD will acivte by itself and will open the
following dialog window:

Eee sherm
Seee —a

aR ER ER
AlgalSel a panty
SeEee aTSema

If your computer does not contain Adobe Acrobat Reader then click on the Install
Acrobat Reader tab and follow the instructions.
‘After installation is complete then click on the Ru tab. The following Notice
will appears

NOTICE:

|
The information provided to the agency contains information that IM ima ot pet tok conto ors wih EPening ete. The documented ot stony |
Purposes and ae not os be modified. Forsecur rossons and fo diseoursge |EE renEDamo pres cons am ens sper ct eC.Lhfuemncomet iop ondpret !

!Jr—

After reading the notice click on the arrow in the lower right hand corner. This

will take you to the 3M Fluorochemical EPA Submissions index. At this point
You are ready o search and navigate through he documents
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Opening a Document:
. The documents on the CD arepdf (portable document format) image files. The

titles of the documents in the index are hotlinks to thepdffile that contains that

document. These hotlinks work the same way as hotlinks on the internet. When
‘your curser becomes a hand pointing the index finger then you are on a link.
Simply click your left mouse button and the link will take you to the first page of
the document.

Navigating Through the Documents:
Next Page Curl+ Page Down

Previous Page Cir + Page Up
Last Page of Document Ctrl + Shift + Page Down
First Page of Document Ctl + Shift + Page Up
Goto Page. Cul +N
Go Forward a Document Crl + Shift + Right Arrow
Go Back a Document Curl + Shift + Left Arrow

Searching the Documents:
Once the main document is open in Acrobat, you will need to connect to the

document collection index to activate the advanced searching features.
To do this, press Ctrl+ Shift + X all at the same time on your keyboard. Or you
can pull down the Edit menu, select Search and then select Search Indexes:

gy » . " mo—— xRe TT ie DOESE Ann
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SillSa | 39 Forochemical EPA Submisions a
we — _
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This will open the Index Selection dialog window. Click on Add.

ok a Pass

‘This will open the Add Indexdialog window. Click on the mmm. pdx file. Thenclick on Open.

set [BroSlolalEm
[is
Ben
in

Teidion[oR 3 cys

This will take you back to the Index Selection window. MMM should now appearin the box. Click on OK and you can begin searching.

To start a search query press Ctrl + Shift + F on keyboard. This will open the.Search dialog box

Erde Carter Tot
T

ca
Indes...Opti -

F ModSemniy I Thsons | I MachoSombie I Boiny
Searching nei rex ~ — ~
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‘Type the text you want to search for in the Find Results Containing Text box:
“The text you type in can be a single word, a number, a term, or a phrase.
You can use wild-card characters (*,?), and Boolean operators (AND, OR,NOT) in the text bor. Because of thi, you must enclose any search ermthat includes and, or, or not in quotes,

Select Search.
The documents that match your search query will be listed in the Search
Results window. Documents more likely to contain relevant informationar listed first on the lst.

Double-click a document that seems likely to contain the relevant information.
“The document will open on the first match for the text you typed. Whenyou open a document in the lst, you view only pages containing matches.‘All the matches on a page are highlighted.

ol 5320raven esr MY
|@5-4-2000,Protocol for Study LowLever PFOSDose versBe
ERE eT
=?=i fea

Short Cut Keys for Searches:

Next hit within document Cul +]
Previous hit Ctrl +[
First hit in next document Ctrl + Shift +Previous hit in last document Cel + Shift + {
Cul++  Zoominon image.
Cul+: Reduce image
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CD No. 1 3M Fluorochemical EPA Submissions

April 20,2000
[ Cover Letter to EPA

Protocol 418-008 Combined oral (gavage) ferity, developmental and
| perinatal/postnatal reproduction toxicity study of BFOS in rats (Sponsor's study
| No.: 6295.9), Table E20, 1-3
| Preventionof fluvastatin induced toxicity, mortality, and cardiac myopathy in

pregnant ras by mevalonic acid supplementation.
“The mechanism underlying the hyperlipemic effectof perfluoroocanoic acid |
PFOA). perfluorooctane sulphonic acid (PFO) and clofibric acid.
Developmental changes in the expressionof genes involved in cholesterol |
biosynthesis and lipid transport in human and rat fetal and neonatal livers.

f Final ReportProtocol 418-013 Oral (Gavage) Pharmacokinetic Recovery Study of
PFOS in Rats (Sponsor's study No. T-6295.12)
Protocol FACT-TOX-110 Oral (Gavage) Pharmacokinetic Studyof PFOS in Rats.
Protocol
Final Report Protocol 418-015 Oral (Gavage) Pharmacokinetic Recovery Study of
PFOS in Rats (Sponsor's study No. T-6295.14)
Protocol FACT-TOX-I11 Oral (Gavage) Pharmacokinetic Recovery Study of
PFOS in Rats, Protocol

I ‘Summary PFOS Rat Two-Generation Reproduction Study ( Study No. 3M T-
6295.9, Argus 418-008 [n-life], FACT-TOX-012 [analytical]
Report Amendment I, 13, Protocol 418-008 (Sponsor's study No.: 6295.9) |
Combined Oral (Gavage) Fertility, Developmental and Perinatal/ Postnatal |
Reproduction Toxicity Study ofPFOS in Rats, Final Report
‘Analytical Lab Report on the Determination ofthe Presence and Concentration of |
Potassium Perfluorooctanesulfonate (CAS No.: 2759-39-3) in the Serum and |
LiverofSprague-Dawley Rats Exposed to PFOS via Gavage, Lab Report No. |
<U2006>, Requestor Project No. <3M TOX 6295.9>
Tnteroffice Memo from Tom Kesterto Leo Gehlhoff, “Fluorochemical Tsomer |
Distribution by !9F-NMR Spectroscop |
Final ReportProtocol 418-008 Combined Oral (Gavage) Fertility, Developmental
and Perinatal/ Postnatal Reproduction Toxicity StudyofPFOS in Rats (Sponsor's
study No. 6295.9)
‘Summary POS Rat Cross-Fostering (Study No: 3M 1-6295.13, Argus 418-014)
Final ReportProtocol 418-012, Oral (Gavage) Cross-Fostering Study of PFOS in
Rats(Sponsor'sstudy No.: T-6295.13
‘Analytical Lab Report on the Determinationof the Presence and Concentration of |

| Perfluorooctanesulfonate (PFOS) (CAS No. 2759-39-3) in the Serum of Sprague-
| Dawley Rats Exposed to Potassium Perfluorooctanesulfonate via Gavage, Lab.
| Report No. U2779, RequestorProject No. 3M Tox 6295.13

Paget
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3M Fluorochemical EPA Submissions

‘Cover Letter 0 EPA

in Rats aftea Single IntravenousDose of FC 95 14.C

‘Cholestyramine-Enhanced Fecal EliminationofCarbon 14 i Rats afer
Administration of Ammonium [14 C] Perfluorooctanoate or Potassium
14] Perfluorooctanesulfonte

Environmental Lab Study No. AMDT-042095.1

3M Environmental Lab Study No. AMDT020895.1

3M Environmental Lab Study No. AMDT-112294.1

No. 154-160 i

reviewing draft Rat Teratology Study T-3351
| ‘Oral Teratology Studyof FC-95 in Rats, Riker Lab, Experiment No.
| 068TRO00S

Letter to Franklin D. Griith, Ph.D. from Marshall Johnson, Ph.D.
reviewing the Oral Teratology Study of FC-95 in Rats

Study No. 418-012 Argus Labs
‘MedicalSurveillance and Epidemiology

‘Final Reports
"An Epidemiologic Investigation of Clinical Chemistries,
Hematologyand Hormones in Relation to Serum Levels of
Perfluorooctanesulfonate in Male Fluorochemical Production

nployees

Chemistry Tests in Fluorochemical Production Employees

Chemical and Film Plant Employees
‘Mortality Study of Employees at 3M Plant in Decatur, Alabama
‘DeterminationofSerum Fluorochemical Levels in Sumitomo 3M |
Employees

Carboxylic Fluorochemicals

Page
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3M Fluorochemical EPA Submissions

and Clue II (1989) epidemiologic investigations.

“An Epidemiologic Analysis ofthe Inpatient and Outpatient Claims Event
and Episode Experienceof 3M Decatur Employees, 1993-1998
Determination of Serum Elimination half-lives ofAmmonium
Perfluorooctanoate, Perfluorooctane Sulfonic Acid, Perfluorohexane
Sulfonic Acid and Total Organic Fluorine in Decatur Chemical Plant
Retirees

Protocol 418-008 Combined oral (gavage) fertility, developmental and perinatal
postnatal reproduction toxicity studyof PFOS in rats (Sponsor's No. 6295.9),
Table E20, 1-3

pregnant rats by mevalonic acid supplementation.
“The mechanism underlying the hyperlipemic effectof perfluorooctanoic acid
(PFOA). perfluorooctate sulphonic acid (PFOS) and celofibric acid.
Developmental changes in the expression of genes involved in cholesterol
biosynthesis and lipid transport in human and rat fetal and neonatal livers.
Tnteroffice memo from Tom Kester to Leo Gehlho, “Fluorochemical [somer
Distribution by |9F-NMR Spectroscopy”

Voluntary Use and Exposure Information Profile - Perfluorooctane Sulfonic Acid
and Is Salt Forms

[Myazos

Determinationofthe Vapor Pressureof PFOS Using the Spinning Rotor
Gauge Method
PFOS: Determinationofthe n-Octanol /Water Partition Coefficient by the.
Shake Flask Method ~ A Non-GLP Feasibility Study in Support of
Wildlife Intl Ld Project No. 454C-108

Page
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3M Fluorochemical EPA Submissions

Method

EnvironmentalFate and Transport
"Adsorption of FC-95 and FC-143 on Soil / Summaryof the Soil
Adsorption study ofthe Potassium Salt of Perfluorooctanesulfonic acid

FC-95/ Photolysis Study Using Simulated Sunlight / Summary of
Photolysis Study Using Simulated Sunlight on the Potassium Salt of
Perfluorooctanesulfonic acid
‘Biodegradation Studies of Fluorocarbons (8/12/76) report and
Biodegradation Studies of Fluorocarbons ~ Il (7/19/78) report

“Transport between environmental compartments (Fugacity modeling) /
letter from Don Mackay on the air/ water partitioning coefficient
calculations
“Analysis for flsorochemicals in Bluegill ish

Ecotoxicity Elements
I PFOS: A 96 —Hour Static Acute Toxicity Test with the Fathead Minnow
| Pimephales promelas)
I PFOS: A 96-Hour Toxicity Test with the Freshwater Alga (Selenastrum
| capricomutum)
I PFOS:A 48-Hour Static Acute Toxicity Test with the Cladoceran

(Daphnia magr
PFOS: A 96-Hour Shell Deposition Test with the Easter Oyster

l (Crassostrea virginica)
PFOS:A 96-Hour Static Acute Toxicity Test with the Freshwater Mussel

| (Unio complamatus)
PFOS : An Activated Sludge, Respiration Inhibition Test

[FOSADHour Sn Ate “Toxicity Test with the Saltwater Mysid
(Mysidopsis bahia
PFOS:An Early Life-Siage Toxicity Test with the Fathead Minnow
(Pimephales promelas)

(Daphnia magn

Mysid (Mysidopsis bahia)

Pages
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3M Fluorochemical EPA Submissions

“The EffectsofContinuous Aqueous Exposure to 14C-78.02 on
HatchabiliyofEggs and Growth and SurvivalofFryofFathead Minnow
(Pimephales promelas / Summaryofhistopathological Examinationsof
Fathead Minnow (Pimephales promelas) Exposed to 78.02 for 30 Days
EffectofPotassium Perfluorooctanesulfonate on Survival, etc. (Daphnid
reproduction)
Pimephales promelas 96-hour Toxicity Test Data Summary. Sample
FC-94-X (Li salt of PFOS)

~ 38-HR Acute Toxicity toDaphnia, Daphnia magna, FC-04-X (Li salt of
PFOS )
‘Microbics Microtox Toxicity Test. Sample FC-94-X (Li salt ofPFOS]
Evaluation of FC-94-X by OECD Activated Sludge Respiration Inhibition
Test #209, Reviewof OECD 209 and BOD/COD Test Results for
FC-94-X. test data sheets (Li salt of PFOS)
‘96-Hour Acute Toxicity Test on Bluegill Sunfish (FC-99, DEA salt of
PEOS

[SummaryReports |Final Comprehensive Report: FC-93
Environmental Monitoring ~ Part 1 : Mult-City Study 1

Design and Structureof Mult-City Stud

Fluorochemical Characterization of Drinking Water Samples. Columbus,
GA (W2336)
Fluorochemical CharacterizationofDrinking Water Samples. Pensacola,
EL (W2176) |
Fluorochemical Characterizationof Drinking Water Samples, PortSL |
Lucie, FL (W2363)
Fluorochemical Characterization of Drinking Water Samples. Decatur,
Alabama (W1979
Fluorochemical CharacterizationofDrinking Water Samples. Mobile,
Alabama (W2151
‘Fluorochemical CharacterizationofDrinking Water Samples. Cleveland.
Tennessee (W1973

Battelle Field Sampling Procedures Review. Columbus Georgia Cy
Survey regarding Empirical Human Exposure Assessment. Multi-City
Stud
‘Muli-City Study. Field Report for Cleveland Tennesse and Decatur
Alabama ~ Battelle Duxbury Activities
Multi-City Study. Field Report for Columbus Georgia and Port SU Lucie
Florida~ Battelle Duxbury Activities

Pages
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3M Fluorochemical EPA Submissions

Florida — Battelle Duxbury Activities

i ‘Amendment 1 to the Quality Assurance Project Plan and Associated
SOP's

Perfluorinated Compounds in Environmental Samples”

‘An Acute Inhalation Toxicity StudyofT-2306 CoC in the Rat,
Bio/dynamics, Project No. 78-7185 (FC-95, Perfluorooctane

Acute Oral Toxicity (LD50) Study in Rats with Fluorad
Fluorochemical Surfactant FC-95, Intl R&D Corp, Project No.

Combined Eye and Skin Irritation Studies Report on Sample T-

1 1166 (FC-98), Warf Inst, Project No. 5011023.
‘Eye Irritation Study (with washout procedure) Report on Sample
T-1166 (FC-98), Warf Inst, Project No. 5011023.

CT emmgenTT)
Mutagenicity Evaluation of T-2014 CoC in the Ames Salmonella/
Microsome Plate Test Final Report, Litton Bionetics Project No.

Memo Report from SR. Rohfing to A.N. Welter, on Resultsofthe
Ames Spot Test for Mutagenicity screeningofvarious FCs,
including Sample 23-583 which is FC-95, Notebook Reference

‘Mutagenicity Test on T-6295 in an in vivo Mouse Micronucleus
Assay, Final Report, Coming Hazleton, CHI Study No.

Final Report, Chromosomal Aberrations in Human Whole Blood
Lymphocytes with PFOS, Covance Lab, Covance Study No.
20784-0-449, 3M Reference No. T-6295.18 / October 25, 1999.

Cell Cultures with PFOS, Covance Lab, Covance Study No.

Final Report, Salmonella Escherichia coli / Mammalian-
Microsome Reverse Mutation Assay with PFOS, Covance Lab,
Covance Study No. 20784-0409, Reference No. T-6295.17, and=

=
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3M Fluorochemical EPA Submissions

Final Report, In Vitro Microbiological Mutagenicity Assays of 3M
Company Compounds T-2247 CoC and T-2248 CoC, SRI Intl, SRI
Project No. LSC-4442-016, 3M Reference No. T-2247.1 (FC-99

‘Evaluationof Mutagenicity Studies Developed on (PFOS)
Perfluorooctane Sulfonate
Final Report - Bacterial Reverse Mutation Assayof 1-1, Hita
Research Lab/ Study Code K01-1802, 3M Reference No. T-

Rep I-Dose Toxici
Ninety-Day Subacute Rhesus Monkey Toxicity Study, with

Toxicity Study, with Fluorad Fluorochemical Surfactant
FC-95, Intl R&D Corp, Project No. 137-087
Ninety-Day Subacute Rat Toxicity Study, with Fluorad
Fluorochemical Surfactant FC-95, Intl R&D Corp, Project No.

PerfluorooctaneSulfonic Acid Potassium Salt (PFOS: T-6295) in
Rats, Covance Lab, Study No. 6329-183.

Summary Report — Week 53 undated }
“Liver Slide Review”, MarvinCaseto John Butenhoff and
Andrew Seacat relaying the resultsofan independent
histopathologic reviewofliver slides from the study

‘Study Reportof Determinationof Cyanide Insensitive
Palmitoyl-CoA oxidation in samples from 3M

212, Study No. XRO108
“Rangefinder: 4-Week Capsule Toxicity Study with
PerfluorooctaneSulfonic Acid Potassium Salt (PFOS: T-6295) in

‘Unaudited Draft Final Report, 4-Week Capsule Toxicity
Study with Perfluorooctane Sulfonic Acid Potassium SaltrE
“Cell Proliferation Report, d-Week Capsule Toxicity Study |

T-6295) in Cynomolgus Monkeys, Covance Labs, Study |
No. 6329-222 (draft to be incorporated in final report) l
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3M Fluorochemical EPA Submissions

—- re
Perfluorooctane Sulfonic Acid Potassium Salt (PFOS; T-

Lab, AMDT-041598.1

"26-Week Capsule Toxicity Study with Perfluoroociane Sulfonic
Acid Potassium Salt (PFOS: T-6295) in Cynomolgus Monkeys,

oy
Fecal Urbilinogen Analysis, Mayo Clinic, Test Code: 8308.

General Info from Mayo Clinic on Urobilinogen
| Analysis

Individual animal urobilinogen 1ab reports from

Study No. EM99.76
Pathology Review, Marv Case to Andrew Seacat, relaying |
the resultsof a histopathology reviewofslides. |
Lab Report, Interim Report of Preliminary Data for 26

Cynomolgus Monkeys, 3M Environmental Lab, Report No.

Two Week Oral Rangefinding Toxicity Study of T-

Experiment No. 179RR023, 3M Reference No. T-2509.3
(FC-99 New Formula, L-4509, 25% diethanolamine salt of

‘Skin Absorption Studies on Surfactants Report from W.C.
McCormick to D.R. Ricker
‘Skin Absorption Studies on Surfactants 28 Day

Evaluation Lab, Riker Labs, Experiment No. 0979AB0632
(FC-95)
‘Skin Absorption Studies on Surfactants 28 Day Percutaneous
Absorption Study in Rabbits with FC-99, Safety Evaluation Lab,
Riker Labs, Experiment No. 0979AB0633, 3M Reference No.
T-3988.1
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3M Fluorochemical EPA Submissions

Single-Dose Intravenous Pharmacokinetic Study of 1-6033 in
Rabbits, 3M Environmental Lab. Final Report - Analytical Study,
Hazleton Wisconsin Project No. HWI 6329-136, 3M Reference
No. T-6053.1
Single-Dose Dermal Absorption / Toxicity Study of T-6053 in
Rabbits, 3M Environmental Lab, Study No. AMDT-022195.1
Final Report - Analytical Study, Hazleton Wisconsin, Project No.
HWI 6329-137. 3M Reference No. T-6053.2
Fluorochemical (FC) Levels in Naive Rats, 3M Medical
Department, Toxicology Services, Study No. T-6316.9, DT21.
Draft Report for Objective 3
“Analytical Data submited to Dr. Jennifer Seed, USEPA, by letter
dated May 3, 2000, including serum measurementsfrom two in-
life studies

“Analytical data from Advanced Bioanalytical Services
Study No. FACT-TOX-111, re: Oral (Gavage)
Pharmacokinetic Recovery StudyofPerfluorooctane
Sulfonate in Rats, Argus Labs Protocol No. 418-015, 3M.
Reference T-6295.14
‘Analytical data from Advanced Bioanalytical Services
Study No. FACT-TOX-110., re: Oral (Gavage) |
Pharmacokinetic StudyofPerfluorooctane Sulfonate in |
Rats, Argus Labs Protocol No. 418-013, 3M Reference T-
6295.12.

Tn Vitro Comparative Metabolism Study in Rat and Human
Hepatocytes with Various Fluorochemicals, 3M Reference T-
6295.1, study of T-6292, T-6293, T-6294, and T-6295.

Range-finding Cytotoxicity Assay, SRI Intl Toxicology
Lab, Study No. B010-95
‘Metabolismof T-6292, T-6293, T-6294, 1-6295 by Rat and
Human Hepatocytes, SRI Intl Toxicology Lab, Study No.
BO11.95
"Advanced Bioanalytical Services, Analytical Report,
Additional Characterization of Metabolitesof T-6292, T-
6293 and T-6294 from Rat and Human Hepatocytes by
TurbolonSpray LC/MS and LCMS/MS. Semi-
Quantitative AnalysisofT-6295 in Rat and Human |
Hepatocytes Incubated with T-6292, T-6293 and T-6294 by
LC/MS/MS, Report 98AGKPOL3M.
‘Working Interpretationof Results, chart titled
Perfluorosulfonamide Metabolism in Rat vs. Human

Page

000014



3M Fluorochemical EPA Submissions

[CC Mechamiste 1]
‘One Generation Reproduction Study of PFOS ~ Mevalonic Acid /
Cholesterol Challenge and NOEL Investigation in Rats. Draft
Study Outline

Pharmacokinetic Analysis. Study Outline

Pharmacokinetic Analysis. Study Outline
Biochemical and Molecular Mechanistic Studies of N-ATKyT
Perfluorosulfonamides, Research Proposal, Kendall B. Wallace
“The Effectof Perfluorinated Arylalkylsulfonamides on
Bioenergetics of Rat Liver Mitochondria, Kendall B. Wallace and
Anatoli Starkov
Report on Covance Studies, assessment of mitochondrial

bioenergetics |
Sema ofi 1PEC on MacaBaerga: |
In Vitro
EffectsofSelected Perfluoro-compounds on Mitochondrial Beta-
Oxidation
Effect of Acute FC Administration on Catalase and acyICoA
Onidase Expression

I Displacement ofa Fluorescenlly Labeled Fatty Acid Analogue
from Fatty Acid Carrier Proteins by Wyeth — 14,643, Ammonium
Perfluorooctanotate, Potassium Perfluorooctane Sulfonate and |
Other Known Peroxisome Proliferators, Nabbefeld, et al.

Pilot Teratology Study in Rats, T-3551 Final Report, 3M 1
Reference T-3551.12 |

HumanSera/Medical Surveillance Epidemiology 1
Memo from D.E. Roach and S.D. Sorenson, Decatur Blood
Fluoride Review
“Antwerp Blood Testing Results ]
“AnalysisofSerum Values in Decatur Workers ]
Lab Report, Analysis of FCs in SamplesofChildren's Sera, Lab

1 Report No. FACT-GEN-01 1, 3M Environmental Lab
"Lab Composite Report, Analytical Reports of Data for
Fluorochemical Analysis in Human Ser, LIS No. 1623, 3M
Environmental Lab

“Abiotic Degradation Studies. Includes Hydrolysis and Photolysis
Study Plans
Biodegradation Studies (Includes Studies on : serobic acclimated
closed bottle biodegradation, aerobic soil/ sediment
biodegradation, pure culture aerobic, and fluorochemical |
decomposition process)

Page 10
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EPA Submission Draft

Protocol: POS: A96-Flour Toxicity Test with the Freshwater
Alga
‘Protocol: PFOS: A 96-Flour Toxicity Test with the Freshwater
Distom
Protocol: PFOS: A 96-Hour Toxicity Test with the Marine Diatom.
Protocol: PFOS: A 7-Day Toxicity Test with Duckweed

Perfluorooctane Sulfonate Studies
Ongoing Research/Study Protocols

Protocol for Study: Low Level PFOS Dose versus Rat Serum and
Liver PFOS, 3M Medical Department, Toxicology, Study No.
T-6295.16 DT31
Protocol for Study: Pharmacokinetic StudyofPOSF in Rats, 3M
Medical Department, Toxicology. Protocol for Study No. T-7098.1

“Pre-1976 Environmental Studies On Perfluorooctanesulfonates
Data from Fathead Minnow Study on FC-93 (23% NH salt of PFOS in
IPA and water), 3M Environmental Lab, Aug. 2, 1974
Data from Fathead Minnow Study on FC-03 (25% NHA saltof PFOS in
IPA and water). 3M Environmental Lab, Oct. 19, 1974.
‘BOD/ COD results for FC-93 (25% NH salt of PFOS in [PA and water),
3M Environmental Lab, July 18. 1974

[Mayirzoeo 7]
‘Cover Letter to EPA / additional information relating to perfluorooctylsulfonate
(PFOS) salts

May 12, 2000
I ‘Cover Letter to EPA from Julia Hatcher (Latham & Watkins)

“Composite Analytical Lab Report on the Quantitative Analysis of
Fluorochemicals in Environmental Samples |

Mayis2000 1]

‘Summary “26-Week Capsule Toxicity Study with Perfluorooctanesulfonic Acid
Potassium Salt (PFOS) in Cynomolgus Monkeys, Current Summary asofMay 4.
2000
‘Cover Letter to the resubmittalofconfidential information previously submitted
onMay 4.

N-EFOSE Alcohol Bibliography
“Physical/Chemical Properties

Water Solubli

Page 11
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3M Fluorochemical EPA Submissions

Tener Report Boling Porm Information
EtFOSE)

work - BODICOD, Memo - Tech Report
Tech Report- Bioconcenrationof FM3422 in Bluegill Suni and
Channel Catfish. Tech Report - Aquatic Fat ofa Fuorochemical
Even

Tech Report— Bioaccumulation of Fluorochemicals in Tenn. River. Tech
Report Florochemmicals in Tennessee River Fih.

The EffectsofContinuous Aqueous Exposure to 7801 on Farchabily of
Eggs and Growth nd Survival of Fry ofFathead Minnow. Summary of
Histopaihological Examinationsof Fathead Minnow Exposed 10 78.01 or
30 Days.

Physical/ Chemical Properties

Tech Report — Biodegradation Studies on FM-3925. Tech Report — 1
Chemical Oxygen Demand of FM-3925

“Tech Report Bicactumulaionoflorochemicals Tn Tomn River Fok,
Tech Report  Fluorochemicals in Tean. River Fish, Af No. 238
Determination of Fluorinated Alcohols in Fish Extracts

rae 12

000017



3M Fluorochemical EPA Submissions

Tech Report — Bioaccumulation of Fluorochemicals in Tenn. River Fish.
Tech Report — Fluorochemicals in Tenn. River Fish

|

poss]
Primary Ski Tration Test with T3974 Tn Aloino Rabe, Pathology and
Toxicology, Riker Labs, Project No. (386EBO135, 3M Reference No.
T-3874

T-3607 Acute Inhalation Toxicity Test, Bushy Run Research Center,
Project No. 47-527, 3M Reference No. T3607

I “Acute Oral Toxicity Study — Method, Summary, Pathology and Raw Data
‘Appendis, Hazleton Labs. Project No. 4070393

er
In Vitro Microbiological Assays of 3M Company Compounds T-2540
CoC and T-2541 CoC, SRI Intl, Project No. LSC 4442-16, 3M Reference

No. T-2581.1
‘Protocol, Pharmacokinetic StudyofPOSF in Rats, 3M Strategic
Toxicology Lab, 3M Reference No. T-7098.1

7
"AcuteOral Toxicity Screen with T-3421inAlbino Rats, Safety Evaluation

Lab, Riker Labs, Project No. 0883AR0287, 3M Reference No. T-3421

"Acute Ocular Irritation Test with T-3421 in Albino Rats, Safety
Evaluation Lab, Riker Labs, Project No. 0883EB286, 3M Reference No.

T-3421

[
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Primary Skin Irritation Test with T-3421 in Albino Rabbits, Safety
Evaluation Lab, Riker Labs, Project No. 0883AR0288, 3M Reference No.Taal

[Sudesinbroges|
Protocol, Feces Method Development Metabolism Study for
Perfluorooctanesulfonate Derivatives, 3M Strategic Toxicology Lab,
Study Nos. T-636.17; T-6295.21; T-7132.3; ST-41
Protocol, Pharmacokinetic StudyofPerfluorooctane Sulfonamide in Rats,
3M Strategic Toxicology Lab, Study Nos. T132.2; ST-39

Protocol, Cell Proliferation Study with N-Ethyl
Perfluorooctanesulfonamido Ethanol, Perfluorooctane Sulfonic Acid
Potassium Slt, and N-Eihy! erluoroosancsulfonamide n Rat,
Pathology Associates Intl, Study No. 1132-100 |

I —
Acute Oral Toxicity — Rats, Biosearch, Project No. 77-1108A, 3M
Reference No. T1983 (FC.128
Acute Oral Toxicity ~ Rats, Biosearch, Project No. 77-1127A, 3M
Reference No. T-2001 (FC-128)
Primary Eye Tation Study - Rabbi, Bosearch. Project No. T7-TTI7A,
3M Reference No. T-2001 (FC-128)
Primary Skin Irritation Study — Rabbits, Biosearch, Project No. 77-1127A,
3M Reference No. T-2001 (FC-128)
‘An Acute Inhalation Toxicity StudyofT-2307 CoC in the Rat,
Bio dynamics, Project No. 76.7186, 5M Reference No. T2307 (FC-128

[GemoweiyBacterial Reverse Maaton Testov-1, Fa Research ab, Chemicals
| Inspection and Testing Institute, Study Code: K01-1815, Report No.

T-4663, 3M Reference No. T-6668.1, FC-129
In Vitro Microbiological Mutagenicity Assays of3M Company's.
Compound T-3290 CoC, SRI Intl, Project No. 3145, 3M Reference No.
T-3290

28 Dermal Percutaneous Absorption Study with FC-128 in Albino
Rabbits, Safety Evaluation Lab, Riker Labs, Project No. 0979AB0629, 3M
Reference No. T-3991
28 Day Dermal Percutaneous Absorption Study with FC-129 in Albino
Rabbits, Safety Evaluation Lab, Riker Labs, Project No. 0979AB0627, 3M
Reference No. T3989
Final Report — Analytical Study: Single-Dose Dermal Absorption /

Toxicity Studyof T-6051 and T-6054 in Rabbits, 3M Environmental Lab,
Study No. ADMT-013195.1 in vivo Sudy Refurence No. WI 6329-133, |
SM Reference Nos. T6051ind T6034 |

ets
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Final Report, Analytical Report and Single-Dose Intravenous

Technology & Services, In-Vivo Study Reference No, HWI#6329-138,

[SudiesinProgress |

es
[AoweToxiciy|

Reference No. T-4102, Samples No. T837389-410 754.
Final Report, Acute Oral Toxicity Study in Rats, Hazelton Labs, 3M
Reference No. T-4102, Sample No. T837389-410 754
Final Report, Primary Eye Irritation / Corrosion Study in Rabbits,

Hazelton Labs, 3M Reference No. T-4102, Sample No. T837389-410 754

[Gemotoxiciy__________________________]

Mammalian-Microsome Reverse Mutation Assay, Coming Hazleton,

Corning Hazleton, Project No. 17387-0-409, 3M Reference No. T-6357, |
FC-120 J

I Single-Dose Dermal Intravenous Pharmacokinetic Study of T-6052 in’ |
{ Rabbits, Hazleton. Project No. HWI 6329-134, 3M Reference No. T-6052

N-EtFOSA

[AcueTodey|
Final Report, Acute Ocular Irritation Test with T-3608 in Albino Rats,
Riker Labs, 3M Reference FX-12, Study No. 0984EB0367

Rats, Riker Labs, 3M Reference No. FX-12, Study No. 0981AR0146

Final Report, Protocol and two amendments, Mutagenicity Test on T-6294
in an In Vivo Mouse Micronucleus Assay, Corning Hazelton, Study No.HE
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[Mechanic]
T.J. Cross and RG. Schnellmann, Mechanism of Toxicityof a Unique
Pesticide N-Ethylperfluorooctane Sulfanomide (NEPFOS), and its
‘metabolite perfluorooctane Sulfonamide (PFOS) to Isolated Rabbit Renal
Cortical Mitochondria, Abstract from 1989 Societyof Toxicology

dea
Analytical and Research Properties — 3M Industrial Hygiene Lab

[_~MeFosa
[doweTosicip7]

Primary Dermal Irritation ~ Method, Summary, Pathology QAU Report,

Summary; QAU Report; Raw Data Appendix, Hazleton Labs. Project No.

“Acute Oral Toxicity Screen with T-3065CoC in Albino Rats, Riker Labs,

[Gemotoxiciy|

No. LSC-3145, 3M Reference No. T-3752

No. LSC-3145, 3M Reference No. T-3727
N-EtFOSEAlcohol

[AcwteToxiciy|

Reference No. T-299911T, Hazelton Labs, Study No. 154-157ye
Micronucleus Assay, Hazelton, Study No. 15516-0-454

Final Report, Genotoxicity Test on T-5710.1 in the In Vivo / In Vitro

Hazelton, Study No. 15516-0-494
‘Final Report, Mutagenicity Test on T-6202 in an In Vivo Mouse

Cell Gene Mutation Test with LS178Y Mouse Lymphoma Cells, NOTOX

Study No. 223458, 3M Reference No. FC-3923 Final Repo!Ey
Repeated-Dose Toxi

R&DCorp, Study No. 137-086

i»
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Final Repor, Ninety Day Subacute Rhesus Monkey Toxicity Sdy, on
FM-3422, nil R&D Corp. Study No. 137-088
Report, Volumes 1-5, Two Year Oral (Die) Toxicity / Carcinogenicity
StudyofFluorochemical FC-3924 in Rats, Riker Labs, Study No.
0281CRO0I2
Report Amendment No. 1, Two Year Oral (Diet) Toxicity/
Carcinogenicity Study of Fluorochemical FM-3924 in Rats, Riker Labs,
Study No. 0281CR0012
Xenos Letter dated May 24, 1991 wih attachment: 3M Response (0 FDA
Letter of December 10, 1990 [re: 2 year cancer study), Food Additive
Peition Nos. 0B4197 and 0B4206

FM-3924 in Rats, Pathology Associates Intl
[Amlytcalonreminedsample|

Review by Dr. William H. Butler ofTwoYear (Diet) Toxicity
Carcinogenicity Study of Fluorochemcial FM-3924 in Rats
Summary ReportofWeek 53, 104-Week Dietary Carcinogenicity Say
with Narrow Range N-Ethyl Perfluorooctanesulfanoamido Ethanol in
Rats, 3M Reference No. T-6316.1. Covance Labs, 6329-212 and -228

Synthesis and Characterizationof N-Ethyl FOSE 4C. Riker Labs
Final Report, Absorption and Biotransformation of N-Ethyl FOSE and |
‘Tissue Distribution and Eliminationof Carbon-14 after Administration of |
N-Ethyl FOSE-14C in Feed. Riker Labs

[ fechanisie |
| Final Report, Analysisof1-587 in a Cell Proliferation Assay in Rat |

Liver Cells, Hazelton, Study No. 154-208, 3M Reference T-5877, FM- |
3924, Lot 547, L-13202, Protocol, Key to FC Alcohol Tox Samples, |
Analytical data By

[Teraology |
Final Repor, Oral (Gavage) Developmental Toxicity Studyof N-EtFOSE
in Rats, 3M Reference No. T-6316.7
“Summary N-E(FOSE Rat Teratology, Oral (Gavage) Developmental
Toxicity Study of N-EWFOSE in Rats, 3M Reference No. T-6316.7

N-EFOSE in Rabbits, 3M Reference No. T-6316.8
‘Summary N-EFOSE Rabbit Teratology, Oral (Stomach Tube)
Developmental Toxicity StudyofN-EGFOSE in Rabbits, 3M Reference
No. T-631638
Final Report, Oral Rangefinder Studyof T-2999CoC in Pregaant Rabbits,
Safety Evaluation Lab, Riker Labs, Study No. 0680RB0019
Final Report and Protocol, Oral Teratology StudyofT-2999CoC in
Rabbits, Safety Evaluation Lab, Riker Labs, Study No. 0681TB0212, 3M
Reference No. FM-3924

Page 17
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IM Internal Correspondence re alcohols being used in Riker studies, from
DR. Ricker and WC. McCormick
Analytical Analyses of Suspension of FM-3924, Internal Memo, from
TR. Mathisen'o E.G. Gormer

Evaluation Lab, Riker Labs, Study No. 06S0TRO010
3M Internal Correspondence re alcohols being used in Riker studies, from
DR. Ricker to W.C. McCormick
Final Report, Special Lens Oral Teratology StudyofT-2999CoC in Rats,
Safety Evaluation Lab, Riker Labs, Study No. 0680TR0020, 3M
Reference No. FC-3924
Final Report and Protocol, Special Lens Oral Teratology StudyofT-

| 2999CoC in Two Strains of Rats, Safety Evaluation Lab, Riker Labs,
3 Study No. 0681TR0362

3M intemal Correspondence aeahls being used in Riker sade, Form
DR. Ricker to W. MeCommick
Analytical Analyses of Suspension of FM-3924, Internal Memo, from
T.R. Mathisen to E.G. Gortner
3M Internal Correspondence re analytical analysis of FM-3924, from E.G.
GortertoR M Payter
‘Memo from E.G. Lambrecht to Riker Study Files re Fetal Lens Artifact —
Summary ofDevelopments to Date

Studies In Pros
Protocol, N-EFFOSE Ble Method Development in Rats IM Stegic
Toxicology Lab, Study No. T-6316.15; ST-30

Protocol, Feces Method Development Metabolism Study for 1
Perfluorooctanesulfonate Derivatives, 3M Strategic Toxicology Lab, |
Study Nos., T-636.17; T-6295.21; T-7132.3; ST-41 |

I Protocol, Cell Proliferation Study with N-Ethyl
1 Perfluorooctanesulfonamido Ethanol, Perfluorooctane Sulfonic Acid

Potassium Salt, and N-Ethyl Perfluorooctanesulfonamide in Rats,
Pathology Associates Intl, Study No. 1132-100

‘Acute Oral Toxicity - Rats, Biosearch, Inc, 3M Ref. T-2038CoC, Study
No. T8-1161A
“Primary Eye Irritation Study — Rabbits, Biosearch, Inc, 3M Ref.
T-2038CoC, Study No. 78-1 161A
Primary Skin Irritation Study — Rabbits, Biosearch, Inc., 3M Ref. T-
2038CoC, Study No. 78-1161A

Experiment 0979AR0037

Pages
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DNA Synthesis and Cell Proliferation Assays in Rat Liver Cells, Hazelton,

Hazelton, HWA Study No. 15515-0-454

Microsome Test, NoTox Project 115932, NoTox Substance 38187, 3M

Evaluation of the Abilityof T-5874 to Induce Chromosome Aberrations in
Cultured Peripheral Human Lymphocytes, NoTox Project 115919, NoTox
Substance 38187, 3M Reference T-5874.2
Evaluation of the Mutagenic ActivityofT-5874 in an In Vitro Mammalian

Project 115921. NoTox Substance 38187, 3M Reference T-5874.3

13-Week Dietary Toxicity Study with N-Methyl
| Perfluorooctanesulfonamide Ethanol (N-MeFOSE, T-6314) in Rats,

Covance Study No. 6329-225, 3M Reference No. T6314.1 Audited Draft

Letter from Andrew M. Seacat to Peter J. Thomford, Study Director at
Covance, re errors in draft report. I3-Week Dietary Toxicity Study

Analysis ofT-5794 in a Cell Proliferation Assay in Rat Liver Cells,
Hazelton, Final Report, HWA Study No. 154-207, and protocol and !
analytical data
‘Analysisof T-5878 in a Cell Proliferation Assay in Rat Liver Cells,
Hazelton, Final Report, HWA Study No. 154-209, and protocol and
analytical data

Acute Oral Toxicity Screen with T-3493 in Albino Rats, Safety Evaluation
Lab, Riker Labs, Project No. 0884AR0010, 3M Reference No. T-3943
Primary Skin Irritation Test with T-3493 in Albino Rats, Safety
Evaluation Lab,Riker Labs, Project No. 0884EB0009, 3M Reference No.

Acute Ocular Irritation Test with 1-3493 in Albino Rabbits, Safety
Evaluation Lab, Riker Labs, Project No. 0884EB0008, 3M Reference No.
T-3943

Hazleton Labs, Project No. 40703984, 3M Reference No. T-3609
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‘Chromosomal Aberration Studyof Sample D-1 in Cultured Mammalian| Cells, Mitsubishi Chemical Safety Institute, Study No. 2L162, 3M
Reference No. T-6322.3 (FX-13
‘Mutagenicity Testingof2-[N-ethyl-N-perfluoroalkyl
(C=1~8)sulfonylaminolethyl acrylate in Bacterial Reverse Mutation
Assays, BML, Study No. 2862, 3M Reference No. T-6322.5 (FX-13
In Vitro Microbiological Mutagenicity Assaysof 3M Company's
Compound T-3609, SRI Int, Project No. LSC-3145

Twenty-Eight-Day Repeated Dose Oral Toxicity Studyof Sample Din |
Rats, Biomedical Rescarch Labs, Study No. BMRI43C, 3M Reference |
No. T-6322 (FX-13 |

NEFOSEMA
[AewteToxdciy‘Acute Oral Toxicity Screen with T-3494 in Albino Rats, Safety EvaluationLab, Riker Labs, Project No. 0884AR0013, 3M Reference No. T-3494 (L-1048, FX-14)

Primary Skin [ritation Test with T-3494 in Albino Rabbits, Safety| Evaluation Lab, Riker Labs, Project No. 0884EB0012, 3M Reference No.
T-3494 (L-1048. FX-14)
“Acute Ocular Imitation Test with T-3494 in Albino Rabbits, Safety
Evaluation Lab, Riker Labs, Project No. O884EB001 1, 3M Reference No.| T-3494(L-1048, FX-14

I |‘Guinea Pig Maximization, Hazleton Lab, Project No. 40703983, SM
Reference No. T-3610 (NB No. 63601-32, FX-14)

Tn Vitro Microbiological Mutagenicity Assays of 3M Company's
Compound T-3610, SRI Int, Project No. LSC-3145, 3M Reference No. T-
3610(NB No. 63601-32,FX-14)

Genotoieiy
Evaluationof the Mutagenic Activityof T-5869 in the Ames Salmonella
Microsome Test (with independent repeat), NOTOX, Project No. 115965,
3M Reference No. T-5869.1 (FMZ-3559, Lot 2408, wide-range
Evaluationofthe AbilityofT-5869 to Induce Chromosome Aberrations in
Cultured Human Lymphocytes (with independent repeat), NOTOX,
Project No. 115943, 3M Reference No. T-5869.2 (FMZ-3559, Lot 2408,
wide-range)
Evaluationof the Mutagenic Activity of T-5869 in an In Vitro Mammalian
Cell Gene Mutation Test with LS178Y Mouse Lymphoma Cells (with
independent repeat), NOTOX, Project No. 115954, 3M Reference No. T-
5869.3 (FMZ-3559, Lot 2408. wide-range

Page 20
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eos——
eweTotery

‘Acute Oral Toxicity Studyof T-6684 in Rats (OECD Guidelines), Corning
Hazelton, Project No. CHW 61101149, 3M Reference No. T-6684
Primary Dermal Irritation / Corrosion StudyofT-6684 in Rabbits (OECD
Guidelines), Coming Hazleton, Project No. CHW 61101150, 3MReference No. T6684
Primary Eye Irritation / Corrosion Studyof T-6684 in Rabbits (OECD
Guidelines), Coming Hazelton, Project No. CHW 61101151, 3MReference No. T6684
Final Report, Acute Oral Toxicity Study of T-5898 in Rats, Hazelton,
Study No. 40200468
Final Report, Primary Eye Irritation/ Corrosion StudyofT-3898 in 1
Rabbits, Hazelton, Study No. 40200469
Final Report, Primary Dermal Irritation / Corrosion Study of T-5898 in
Rabbits, Hazelton, Study No. 40200470
‘Acute Oral Toxicity —Rats, Biosearch, 3M Reference No. T-1388
perfluorooctanesulfonic acid)

Qualitative Investigationofthe In Vitro Metabolismof 1-6292, T-6293,
T-6294 and T-6295 by Rat and Human Hepatocytes Using lonSpray
LC/MS and LC/MS/MS, Advanced Bioanalytical Services [Preliminary]
Analytical Report, Report 96ADEMOI1.3M_

Teratology
"Memo from E.G. Lamprecht re Fetal Rat Lens Artifact — Summary ofDevelopments

mae
Ion Spray LC’MC Determination ofPerfluoro Analytical Standards
Provided by 3M Medical Department, Advanced Bioanalytical Services,
No. 9SMYHWO1.3M

Protocol, Feces Method Development Metabolism Study for
Perfluorooctanesulfonate Derivatives, 3M Strategic ‘Toxicology Lab,
Study Nos. T6316.17; T-6295.21; T-7132.3; ST-41
Protocol, Cell Proliferation Study with N-Ethyl
Perfluorooctanesulfonamido Ethanol (N-EtFOSE; 3M T-6316.11),
Perfluorooctane Sulfonic Acid PotassiumSalt (PFOS; 3M T-6295.16), and
N-Ethyl Perfluorooctanesulfonamide (PFOSA 3M T-7091.1) in Rats,
Pathology Associates Intl, Study No. 1132-100

[
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2000

ofthe Partition Coefficient (N-Octanol / Water) ofT-3874 by High
Performance Liquid Chromatography (HPLC)

i Environmental Fateand spo.
BOD/COD TestingResults FC-120

‘Static Acute Toxicityof FC-120 to the Fathead Minnow, Pimephalespromelas
‘OECD Activated Sludge Respiration Inhibition Test #209 — Toxicity of
FC-120

[Physical ChemicalPropertes——————————StudyofStability ofMeFOSEA in Aqueous Buffers Using GasChromatography with AtomicEmision Detection
Environmental Fate and tsp

“EnvironmentalFateard Trane

Activated Sludge Respiration Inhibition—FC-109-X_

mai
bi Riigort —Fate of FluorochemicalsintheEnvironmental (sic)ttonee |
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Ready Biodegadabiliy. "Modified OECD Serening Tes” for Fuorad129

Ecotoxicity Elements
‘Acute toxicity of FXC13 t fathead minnow

EnvironmentalFateand Trans;
BioaccumulationStudy ofSampleD-1with Carp (Cyprinis carpio

[POA —

Final Report, An Acute Inhalation Toxicity Study of 1-2305 CoC Tn heRat,Biodynamics, Study No.78.7184
termsof organic and inorganic fluorine,CentralResearchLabsI Final Report, AcuteOral Toxicity (LD) Study in Rats, ntl R&D Corp,
Study No. 137-091,3MReference No. Fluorad FC-143, Lot 340
FinalReport, AcuteOral Toxicity Study of T-6669 inRats, ComingHazelton, Study No. CHW 61001760.3MRef. FC-143
Final Report, PrimarySkin Irritation Study- Rabbits, Bioscarch, 3M

Reference No. T-1395, FC-143
FinalReport,PrimaryEyeLritation Study —Rabbits (WashoutProcedure), Biosearch; 3MReferenceNo.T-1395,FC-143

Riggs, PrimaryEyeLritation Study —Rabbits (NotWashed),Bibsearch, 3M ReferenceNo.T-1395, FC-143
BinakRgort, Primary Sin Irritation Test with T-3371 In Albino Rabbis,

1585; FC:26 (perfluorooctanoieacid

ReferenceNo.T-1585, FC-26 (perfluorooctanoieacid)
FinalReport,AcuteDermal Toxicity Study of T-6342 in Rabbis, Corning.
Haaslton,Study No. HwiS0800374, 3M Ref. No. FC-1090, L13364, Lot I,F11426, sodiumperfluorooctanoatesolution

Pages
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‘AnAssayofCell Transformationand Cytotoxicityin the CI 10T 7ClonalCel Line for the Test Chemical T-2942 CoC, EavironmentalPathology Lab, Stone Research Lab, 3M Ref. No. FC-143 Lot 340,L138675
Final Repor, Mutagenic Evaluation of T-2015 CoC fn te AmesSalmonella/Microsome Plate Test, Litton Bionetis, Study No. 20838, 3MRef. No. FC-143

I Final Report, Mutagenicity Test on T-6364 n an In Vivo MouseMicronucleus Assay, Coming Hazelton, Study No. 17750-0455, 3M Ref.No. FC-1015, L-13167, straight-chain APFO
Final Report, Mutagenicity Test on T-6564 Measuring Chromosomal‘Aberrations in Chinese Hamster Ovary (CHO) Cells: with a Confirmatory‘Assay with Multiple Harvests, Coming Hazelton, Study No. 17750-0-437C0, 3M Ref. No. FC-1015, LI3167, straight-chain APFOFinal Report, Mutagenicity Test with T-6564 in the SalmonellaEscherichia Coli/ Mammalian ~ Microsome Reverse Mutation Assay witha Confirmatory Assay, Corning Hazelton, Study No. 17750-0-409R, 3MRef. No. FC-1015, LI3167, straight-chain APFO
Final Report, Mutagenicity Test on T-6342 Measuring ChromosomeAberrations in Human Whole Blood Lymphocytes with a ConfimatoryAssay with Multiple Harvests, Coming Hazelton, Study No. 17073-0-449C0, 3M Ref. No. FC-1090, L13364, F11426, Lot1, sodiumperiluorooctanoate
Final Report, Mutagenicity Test on T-6342 Measuring ChromosomalAberrations in Chinese Hamster Ovary (CHO) Cells: with a ConfirmatoryAssay with Multiple Harvests, Corning Hazelton, Study No. 17073.0-4370, 3M Ref. No. FC-1090, L13364, F11426, Lot 1, sodiumperiluorooctanoste
Final Report, Mutagenicity Teston T-6342 in an In Vivo Mouse
Micromucleus Assay, Corning Hazelton, Study No. 17073-0455, 3M Ref.No. FC-1090, L13364, F11426; Lot 1, sodium perfluorooctanoate
FinalReport,MutagenicityTest with 1-6342 in the Salmonella —‘Escheriehia Coli / Mammalian  Microsome Reverse Mutation Assay,oming Hazelton, Study No. 1703073-0-409, 3M Ref. No. FC-1090,

._EI33@MERI426, Lotl, sodium Perfluorooctanoate
I

= FRBARWPIt, Volumes 14,Two YearOral(Die) Toxicity+ @ixgigoggmicity Study ofFluorochemical FC-143inRats, Riker Labs,
SHdRN®: 0281CR0012
FinabReport,Ninety Day Subacute Rat Toxicity Study on Fluorad
Fhuarochemical FC-143, ntl R&D Corp, Study No. 137-089, 3M
Reference No. T-3141
3MIntemmal Correspondence ro FC-143analysisofserumsamples from

0, 1978

Page2s
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3MInternalCorrespondencete FC-143 analysisof iversamples from ratsof 90-daysubacutestudy,fromJonBelisletoJELong, datedMarch31,1978
Final Report, 28-Day Oral Toxicity Study with FC-143 in Albino Mice,Industrial Bio-Test Labs, Study No. 8532-10655, 3M Reference No.
T-1742CoC, Lot 269
Final Report, 28-DayOralToxicity Study with FC-143 in Albino Rats,Industrial Bio-Test Labs, Study No. 8532-10654, 3M Reference No.
T-1742CoC, Lot 269
Final Report, Repeat Application 28 Day Percutancous Absorption Study
with T-2618CoC in Albino Rabbits, Safety Evaluation Lab, Riker Labs,l Study No. 09790ABO48S, 3M Ref. No. FC-143
Final Report, Ninety Day Subacute Rhesus Monkey Toxicity Study, Intl
R&D Corp, Study No. 137-090
‘Analytical data, FC-143 Analysis ofIRDC 137-090 Samples [monkey
serum and liver samples), 3M Central Research Labs
Final Report, Vol. 1, 13-Week Dietary Toxicity Study with T3180,Ammonium Perfluorooctanoate (CAS No. 3825-26-1) in Male Rats,
Hazelton, Study No. HWI 6329-100
Final Report, 5 Daily Dose Oral Toxicity Study with 1-669 (FC-143)
Rats, Coming Hazelton, Study No. CHW 6329-197

26-Week Capsule Toxicity Study with Ammonium Perfluorooctancate(APFO)in Cynomolgus Monkeys, Covance Labs, No. 6329-231, 3M Ref.No. T-6889.3.InProgress. Protocol provided.

Final Report, Analytical Study, Single-Dose Intravenous PharmacokineticStudyof T-6067 in Rabbits, 3M Ref. No. L13492, Study No. AMDT-
120694.1; report includes Final Report, Single-Dose Intravenous
Pharmacokinetic StudyofT-6067 in Rabbits, Hazelton, Study No. HWI
6329-151
Final Report, Analytical Study, Single-Dose AbsorptionToxicity Study of
T-6067,T-6068, and T-6069 in Rabbits, 3M Environmental Technology &
Services,Study No.AMDT-011095.1; report includes Final Report,
‘SinglerDitge Absorption Toxicity StudyofT-6067, T-6068, and T-6069 inRiabbBiieelton, Study No. HWI 6329-152

Dose; Rikes Labs
fab Eépor, SynthesisandCharacterizationofFC-143-19C, Commercial

ChemicalsDivisionand Riker Labs
Final Report, Extent and RouteofExcretion and Tissue Distribution of
TotalCarbon-14inMaleand FemaleRatsAfter aSingleIV DoseofFC-
143-14C, Riker Labs

Page 2s
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Final Report, ExtentandRouteofExcretion of Total Carbon-14 in
PregnantRats AfteraSingle Oral Dose ofAmmonium 14C-
Perfluorooctanoate, Riker Labs
Final Report, Enhanced Eliminationof FC-95-14C and FC-143-14C inRatswithCholestyramine Treatment, RikerLabs
Final Report, Single-Dose Intravenous Pharmacokinetic Study of T6564in Rabbits, Corning Hazelton, Study No. CHW 6329-186

I Final Report, 5-Daily Dose Dermal Absorption Toxicity Study of T-6364in Rabbits, Comming Hazelton, Study No. CHW6329-185

‘Oral Rangefinder Studyof T-2998CoC in Pregnant Rats, Kiker Labs,Study No. 0680RR0018
Final Report, Oral Teratology StudyofT-2998 CoC in Rats, Riker Labs,Study No. 0681TROL10, with Amendmentto Final Reportand Protocol‘Oral Rangefinder Studyof T-3141 CoC in Pregnant Rabbits, Riker Labs,Study No. 0681RBO331
Final Report, Oral Teratology Studyof T3141 CoC in Rabbits, RikerLabs, Study No. 0681TB0398

LD. Winter 10 DR. Ricker
I Letterre furthertesting fromE. Marshall JohnsontoDr. Franklin D.Griffith

3M Memore FC-95 and 143 Teratology, from Marv Case to GeorjeanAdams, enclosing ananalysisoftheeyelensdefect

FA. Ubel, et a. Health StatusofPlant Workers Exposed to| Fluorochemicals—APreliminaryReport,41 Am. Ind. Hyg. Assoc.J. 584-589 (August 1980), with Summary.
LeonardM. Schuman & Jack S. Mandel, An Epidemiologic Mortality
StudyofEmployees at the Chemolite Plant (February 1980), withummary of study.
JackS.Mandel& Leonard M, Schuman, “Mortality Studyatthe 380ChemolitePlant” (January 1989). with Summary of study.
FrankDzGilliland& Jack S. Mandel, Morality Among Employees ofaPerfgsginoic Acid Production Plant, 35 JOM950-954 (September

Divi Gilliland, Fluorocarbonsand Human Health: Studics iaan
Oécapatianal Cohort (October 1992) (unpublished Ph.D. thesis, University
of Mikédmn), with Summary.

‘Geary:WeOlin,ctal., An Epidemiological Investigation of ReproductiveHormones in Men with Occupational Exposure to Perfluorooctanoic Acid,
40 JOEM614-619(ly 1, 1998), with Summaryofstudy.
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Frank D.Gilliland& Jack S. Mandel, Serum Perfluorooctanoic. Acid and
HepaticEnzymes, Lipoproteins, and Cholesterol: A. Study of
Occupationally ExposedMen, 29AmericanJournalofIndustrial Medicine
560-568 (1996), with Summary ofstudy.
Geary W. Olsen, etal, An Epidemiologic Investigationof PlasmaCholecystokinin and Hepatic Function in Perfluorooctanoic Acid
Production Workers, 3M Final Report EPI-0003, (1997), with: ‘Summary of
‘study, Protocol, and Manuscript acceptedforpublication in 2000, Drug &
Chemical Toxicology.
Physicians Plant Summary Reports Re Medical Surveillance Program at

ottage Grove (1978-1991)

3M Internal Correspondence re 1981 Chemical Division HealthEvalusions from DE. Roach to PF. RiehleSM Internal Correspondence re 1981 Chemis FalEvalusions, from DE. Roach to PE. Richie
3M Internal Correspondence re Inorganic Fluoride.Determinations,
from D.E. Roach to P.F. Richle

| 3M Internal Correspondencere Organic Fluorine Levels, from
D.E. Roach to P.F. Richle
3M Internal Correspondence re Medical Examinations, from L.
Zobel to D.W. Dworak -
3M Internal CorrespondencereChemolite Evaluations, Fall 1990,
from R.ZobeltoClair Murphy, etal.

LetterfromE.Marshall Johnsonto William C. McCormick, III, re
Hazelton teratology studies

Letter from E. Marshall Johnson to WilliamC. McCormick, II re Riker
teratology studieson PFOSandethyl FOSE

LetterfromE.MarshallJohnsontoWilliamC. McCormick,IIIre Riker
Teratology studiesonPFOSand ethyl FOSE
FinalReport, Biological Phase, Metabolism. of N-Ethyl Perfluorooctane
‘Sulfanomido Ethanol (N-EtFOSE; T6316) In Cynomolgus MonkeysFollgwing#dministration ofa Single CapsuleDose, Covance,StudyNo.
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Technical Report Summary — AdsorptionofFC-95 and FC-143 on Soil,
andacritique fromDr.S. Boyd, MichiganStateUniversit
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‘Technical Report Summary — FC-143. Photolysis Study Using Simulated
Sunlighi

TechnicalReportSummary—Analysis for Fluorochemicals in Bluegill
Fish, andacritique by JW. Gillett of Comell Universit

Ready biodegradationofFC-126 (BODICOD)
‘Technical Report Summary — Assessment ofthe Bioaccumulative
Properties ofAmmonium Perfluorooctanate: Static (fish test)

96-houracute static toxicity to fathead minnow — FC-2696-hourcutestatictoxicity to bluegill sunfish ~ FC-143
Two Reports: “The Effectsof Continuous Aqueous Exposure to 78.03 on
‘HatchabilityofEggs and Growth and survivalofFry of Fathead Minnow
(Pimephales promelas)” and “Summary of Histopathological
ExaminationsofFathead Minnow (Pimephales promelas) Exposed to
78.03 for 30 Days”
Technical Report Summary ~ Aquatic Toxicity Testing: FC-143 ( Lot-37)
LR. 56258

‘Technical Report Summary—Multi-Phase Exposure/Recovery Algal
‘Test method (FC-143)

diet)
Chronic ToxicityofFluorochemicals to Daphnia ‘magna (Water Flea) —
FC-143, andstatistical analysis ofdata
96-houracutestatictoxicity tofathead minnow—FX-1001

[SoaeueToxicity to the FalheadMinnow,Pimephalespromelas |
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Activated Sludge Respiration InhibitionTest—FC-1015-X
Acute Toxicity of FC-1015 to the FatheadMinnow, Pimephales pro melasI Growth andReproduction Toxicity Test with FC-1015 and the Freshwater

AcuteToxicity ofFC-1015tothe Daphnid, DaphniaMags
PFOS d dimethylammoniumsalt

Determinationof the 28-day Carbonaceous Biochemical Oxygen Demand
(CBOD) for P3025

Acute ToxicityofP3025 Developmental Material to Fathead MinnowPimcphais promels
Acute Toxicity ofP3025DevelopmentalMaterialto Daphniamagr
GrowthInhibitionofP3025GreenAlga (Selenastrum capricornutum)
Growth InhibitionofP3025toGreenAlga(Selenastrumcapricornutum)
Inhibitory EffectsofP3025onMicrotox
Inhibitory EffectsofP3025onActivated Sludge Respiration

Vebirters Boe nd Beporare TraianPesfuoroocinesulfon] fuoride
Perfluorooctanesulfonamide

Perfluorooctanesulfonylamido (ethyl) acetate

N-ethyl perfluorooctanesulfonamide
N-methyl perfluorooctanesulfonamide

N-methylperfluorooctanesulfonamidoethianol
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[ToxieoWgreatStidies andOther RelevantInj on on PFOSMixtures

‘FinalReport,InVitroMicrobiologicalMutagenicityAssaysofThree3M.
‘CompanyCompounds, 3MReference Nos. T-2136 [FC-206], T-2138, T-
2140, SRIIntl, Project No.LSC4442-16
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Final Report, In Vitro Microbiological Mutagenicity Assays of 3Mompany’s Compound T-3651, SRIInt], ProjectNo.LSC-3145

EE —oTFT
Feotosicin Elements

AquaticToxicityTesting:FC-185F(cc817-19) L 1-2303 LR 7544
(Fathead Minnow)

Foam
‘Summaryfosworkperformedfor the German Government Agency forMilitary Technology and Procurement on fire extinguishing foamcompounds from mulipl compass
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Acute static toxicity of FC-201 to fathead minnow

a

Fevtarcin Hemens
Acute static renewalofFC-201AF to fathead minnow

[FC-201 AF Light Water BrandAFFF
Acute Toxicity Test withthe Marine Copepod Acartia tonsa — FC-201AF
Light WaterBrandAFFF

‘AcuteToxicity Sediment Test with the Marine Amphipod Corophium
volutator—FC-201AFLight Water BrandAFFF
Acutestatictoxicity of FC-201AFto Daphnia magn:
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FFFHFamreaee SFFe Vi Fr oa
FurtherInvestigationon theAcuteToxicityofFC-201Fto Fathead
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Acutetoxicity tofish (leuciscus idus)

Ecotoxicity Elements
‘Acute toxicity of FCI0TF-X io Mircaior

Environmental Fate and sport

Repeat OECDBiodegradation TestonFC-600andFC-203

Acute toxicity of Light Watertobluegill (Lepomis macrochirus)

Acute Toxicity of 3M Samples (A and B) to the Water Flea. (Daphnia
magna) andScud (Gammarusfasciatus) —robustsummary ofGammarusfasciatus
‘Acute Toxicity of3M Samples (Aand B) to the Water Flea. (Daphnia
magna) and Scud (Gammarus fasciatus) - robust. summary for Gammarus
fasciatus

Algicidal Activity ofTwo Samples Labeled “A” and “B"
Acute static toxicity ofFC-203torainbow trout

(Palaemonetes pugio)
Acute Toxicityof7902 to the Common Mummichog (Fundulus
_heteroclitus)

‘Acute Toxicityof3M Company's Sample 7902 to embryos — larvac of

AcutetoxicityofSample#5729toembryo—larvae ofeasternoysters

|ZcoWiRs of FC-203 without Tolytirazole (VW160390)toMicrotox ||SwiwsgioTorictyof FC-203tothe Daphnid,Diphniamagna]~. Keo TORERy Sediment Testwith theMarineAmphipod Corophium=
Acarta tonsa[——GrowihInhibitionTestwith the Marin AlgaSkeletonemscostaram

extinguishing agents inthe wastewater
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—Robust Summary for FC-203
‘Environmental Effects of LIGHT WATER Brand  AFFF and Components
—Robust Summary forVW160390 (FC-203withouttolyltriazole)
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2EE —

Feoasiciy Elements
Acute Toxicityofa Surfactant Solution (81-1/8) to theMummichog
Fundulus heteroclitusinaFlow-through Sy .

ES —Ready biodegradability (BOD/COD) & TOCof FC-203CE.

Toxicity ofFC-203CEtoMicrotox

Bvitonmenta] EffectsofLIGHT WATERBrandAFFFandcomponents
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Statie AcuteToxicityofFC-203CFtotheFathead Minnow, Pimephales
Static AculeToxicity of FC-203CFtothe Daphuid, Daphnia maga“Acutetoxicity ofFC-203CFto Microtox.
Static Acute ToxicityofFC-203CF to the Alga, Seleaastramcapricornutum

AcutetoxicityofFC-203CFXto activated sudge mixed liquor‘Acute toxicityofFC-203CF-Xtonitrifying bacteria (ISO/DIS Method9509)
‘Acute toxicity of FC-203CFXto miifyingbacteria(Nifroseed Method)AcuteToxicity ofFC-203CFtoFatheadMinnow (Pimephales promelas)

RI335 BOD Report for3M Compan

Toxicity ofFC-203FCtoMireotox.
Toxicity ofFC-203FCtoactivatedslodgemixed Iigu‘AcuteTonicityofRI335to Daphnia mags
‘GrowthInhibition of RI335for Green Alga (Selenastram capricormutu)‘Acute stati toxicity ofFC-203FCto fathead minnow
AcuteToxicityof RI335to FatheadMinnow (Pimephales promelas

Ecotouxicity Elements
AcutetoxicityofFC-2038toRainbowTrout

Ready biodegradability ofFC-206 (BOD/COD)
Ready biodegradability ofFC-206 (BOD/COD)Biodegradation of“LIGHT WATER”Productsin OECDTest — 6/80Effectof degradationonfoamingofFC-206

Summary of mistobialibibition (dehydrogenase activity) estsonFC-206

AREREERSy ofSample toMumumichog (Fundulusheteroclit),
GOMES: (Paliemonetes vulgaris)andFiddlerCrab(Ucapugilator) -
‘RilashaiEary for mummichog
coNliy ofSamplo CtoMommichog(Fundulus beteroolis),GAASEFin (Palsemonetesvulgaris)andFiddlerCrab(Uca pugilator)—

‘Acute ToxicityofSample C to Mummichog (Fundulus heterocliies),GrassShrimp(Palaemonetesvulgaris) andFiddlerCrab(Ucapugilator) —Robust summary forfiddlercrab.
‘Acute Toxicityof Sample Cto Atlantic Oyster (Crassostrea virginies
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Acute Toxicit ‘ofSample Cto WaterFlea (Daphniamagna)andScud

Acute Toxicity ofSample C to Water Flea (Daphnia magna) and Scud
(Gammarus fasciatus) — Robust summary forScud

Acute static toxicity ofFC-206 amended to soil to fatheadminnow

Investigations oftoxic effects and ‘biological degradability of foamextinguishing sgents intewastewater
‘Summaryforworkperformedfor theGerman Government AgencyforMilitary Technology and Procurement on fire extinguishing foam
compoundsfrommultiplecompanies

FCA
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FC-206A cc 785-22: ResultsofAquatic 96-hr. LC50 Tests.(bluegill
sunfish)

Acute toxicity of FC-206Ato Daphnia magn:

Feamc
[Readybiodegradability (BODICODYofFCZ0BE= comer

Acutetoxicity ofFC-206Ctoactivated shudge mixedliquo

AcuteToxicityof a Surfactant Solution to the Mummichog (Fundulus
heteroclitus) in a Flow-through System. (FC-206¢

——foiobgradability (BOD/COD)ofFCI06CE |SE —

[  AcuismiotocicityofFC206CE to Daphiia maga
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AcutstoxicityofFC-206CE+anifoamerto activaied sdge mined TuaStatic Acute ToicityofFC-206CEtothe Daphnid, DghrtsmageStatic Acute ToxicityofFC-206CE to the Alga, Selenssrumn

Environmental Effects ofLIGHT WATER Brand AFFF and componeas~ Robust summary forFC-206CEFCa06CE

Ready biodegradability ofFC-206CF (BODICOD
Static Acute Toxicity ofFC-206CF to the Fathead Minow, Pimephalespromelas
StaticAcute Torii ofFC-206CFfo the Daghiid, Dapha mage‘Acute toxicity ofFC-206CEtoMicraloxStatic Acute Torisity of FC-206CF to the Alga, Selenasrar
Acute toxicity of FC-2060F-X to activated tgs mixed TigaoF600

EnvironmentalFae and Transp
Summaryofready biodegradabily Sudies on FC600, Lab Worksheet.Tech Report Summaries
Act stati toxicityofFC-600to bead mizmow‘Acute static toxicity ofFC-600 to bluegill sunfish‘Acute satic toxicityofFC-600to Daphnia magna~ irsof  Sadies oFeffluentfromanFC-600— exposed SCAS reaesor‘Acute static toxicityof FC-600 to Daphnia magna ~ second of 3 iadies oFeffluentfroman FC-600 ~ exposedSCASreactor (catedreactor afer 4.hoursoftreatment
‘Acutestatic toxicity ofFC-600toDaphniamagaa ~(rd of 3 studies ofeffluentfom an FC-600— exposed SCAS reactor (blank control reactorafter &-howrsof treatment)

cuts oxieity ofFC-600t acivaied sadge mixed Tiuor|AmiofC0oo Auer,Belgian toscr de
angle study ofacute toxicity of FC-600 (US) fo Fatheadminnow[|Pesoofcusonyof F500 (lg)o faesa
[Ringing smaty o aie oiciy ofFC.600 (0S) 5 aheadieRange-findingstudyofacute toxicityofFC-600 (Belgium) to fathead.mimow

DynamicAcute Toxicityof SMT to Fathead Misnows (Pimephales
quatic Toxicity Tesing FC600 (Belgium AFFF) LRI595
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‘Acutestafic toxicity ofFC-602-Xtofatheadminnow
‘Growth Inhibition Test with the Marine Alga Skeletonems costarumFC-602)

volutator (FC-602)
FC03EF

Acute Toxicityof FC-G03EF, Light Water ™ ATC 3% AR-AFFF io
‘Growth InhibitionofFC-603EF, Light Water ™ ATC 3%, AR-AFFF fo
Acute ToxicityofFC-603EF,LightWater™ ATC 3% AR-AFFF toFathead Minntiw (Pimephales prom

[I
XGSFTEIELy SedimentTestwiththe Marine Amphipod CorophiumetAdCin
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Toxicity ofFC-603Fto Microtox.
Acutetoxicit ofFC-603Ftoactivatedsludgemixed liquor

rEE—————Ready biodegradability (BOD/COD) of FC-780

Acute toxicityto Mummichog Fundulusheteroclitus)
FC-780B

Ready biodegradability ofFC-780B (BOD/COD)
Ready biodegradability ofFC-780B(AFEFC) (OECD ClosedBottle Test

780B (lot 788-20): ResultsofAquatic96 Fir. LC3g Tests
Acute Toxicity of 7901totheCommon ‘Mummichog (Fundulusheteroclitus)Dynamic6HourAcwsTorey oF3M Sample 13 i FatedMimsPimephals promelas

Environmental Fateand po
Ready biodegradability (BOD/COD)ofFC-783
—

Acute Toxicity of3M|‘Sample No. 6toBluegill Sunfish(Lepomismactochius
Acutetoxicity ofFC-783toactivatedsh dge mixedliquor

Ready biodegradability ofFC-787 (BOD/COD)

Acute toxicity ofFC-787toMicrotox_ =Static AcuteToxicityofFC-787totheDaphaid, Daphnia maga
‘FlowThroughAcuteToxicity ofFC-787 tothe FatheadMinnow,
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Thine 3003toactivated siadgs med ams
Gio hibition of R1331forGreen alga (Selenastrum capricomutum)
Acutestatic toxicityofFC-3003tofatheadminnow
Acute Toxicit ofR131 to FatheadMinnow(Pimeph es promelas)

er——————————meFa |Biodegradationof “Light Water”Productsin OECD Test—6/80
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‘SummaryforworkperformedfortheGerman Goverment Agency forMilitary Technologyand Procurement on fire extinguishing foam

SE —
FC-3041

Ready biodegradability (BOD/COD)of FC-3041
Investigationfor the Eco-toxicological Evaluationofthe Fluoro-surfactantBase FC-3041. Anaerobic Degradation. Part f
Investigationfor theEco-toxicological Evaluation oftheFluoro-surfactantBase FC-3041. Anaerobic Degradation Partg
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[= MB titty(BODICOD)ofFX310 |
RS toi ofFX-3103 to fathead minnow |
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Ecatoxicity Elements
Acutestatictoxicit ofFX-3104to fatheadminnowAcute statictoxici of FX-3104toSelenastrum pricomutumAcutestatictoxicityof FX-3104to Daphaia m gnToxicit ofFX-3104toMicrotox.

em]Ready biodegradability (BOD/COD) ofFX-3106Ecotoxicity Elements
Acute staticrenewal toxicil of FX-3106tofatheadminnow

m——rr ——ped emt GonvEoDy argoEcotoxicity Elements
Acutestatictoxicit OfL-4647tofatheadminnowMiscellaneousStudies -
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