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October 26, 2004
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By Hand Delivery

Document Processing Center (7407) .
Office of Pollution, Prevention and Toxics K
U.S. Environmental Protection Agency ‘ A n
1200 Pennsylvania Avenue, N. W. T
Washington, DC 20460 -
Attention: Section 8(e) Coordinator o

Re: TSCA Section 8(e) Submissions

Dear Sir/fMadam:

3M Company ("3M") requests that EPA place the attached studies in the
TSCA Section 8(e) docket. We have included a master index for these studies
identifying the study title, test substance and CAS number. A Confidential Business
Information (CBI) version of this index and the studies also is being submitted today
pursuant to EPA procedures. 3M has not provided CBI substantiation with this
submission, but would be willing to do so at the Agency's request.

3M has concluded that data in these studies may not be, strictly speaking,
“corroborative” of previously reported or published information as defined in EPA’s

reporting guidance or otherwise potentially may warrant 8(e) submission based on
EPA'’s reporting guidance.

3M appreciates EPA’s attention to this matter. Please contact the

undersigned if you have any questions or require further information regarding this
submission.

Very truly yours,

R ffews € Gk

(9¥%.)
Dr. Katherine E. Reed, Ph.D
Staff Vice President
Environmental Technology and Safety
Services
(651) 778-4331
kereed@mmm.com

9¢ :8 1y 8- 4d¥ 5002

LT fEfAEBEY

Q_



FedE>x. isA Airbill

8271 2577 8k52

5
L

1000 Tt
. Express Numbar j o
1 From This portion can be remaved for Reciprent s tecords 48 Express Package Service gﬂwmmn,\uﬂu;ﬂ«n%msﬂm
L owe 10 129/04 FedEx Tracking Number 82712577852 X |fedexprortyOwermoht | | Fedx Standard Overmight | | Fodtx Frst Overnghy
o© fiehery 1 selnct lor 2o i
w nder’ . ) i
T mwswa Mattheaw Brewer Phone = Q2 6372200 | 7] FedEx 2Day | | FedEx Express Saver [ ] MEW FadEx Extra Hours _ ,
-l - - T T N - o Sacond bisnass dey T Third husinss day Latew drop-oft vith next tnrsmas
w L FodEx Envelope rate not evedable Minmum checgs One-pound rate ! hernon delvery hx seboct ocons: w u
w iy ) - : -
B Company oA THAM % WATK ING 4b Express Freight Service oy K05 Y0 10 1
.. 3 - e
- . i b
z (7] FadEx Doy Fretaht” | ] fedEx 20ay Freight [ | FodEx 30ay Freaht
Wooagdress 00 TITH BT NW STE 1029 “ Caltfor Confiemation . . ._
a . ) - T o T Dot FroorSuaRoom - "
m . 5 1!*.3 Onclarnrt vaie b $500
© oy WASHINGETOM sme DC_ zp 20004 [ ] FedEx Envelope® (K] Fodex Pak” [ | Other Phg.
- T C T T - Inciades FadEx Sme¥ Pok. FadEx Inchidns FadEx Box, Farfx
rgre Large Pak, and Fedx Suwdy Pk Tube, ard custormes pkg
2 Your Intemal Billing Reference ()41 50,0041 & Spocial Handling ettt it S
1 SATURDAY Defivery SUNDAY Delivery HOLD Week HOLD Satwrdey
3 Ma R ﬁ\a s et bor P reviy {1 r}sa{ermn.vﬂ!" | w.v_namx _nw’oﬂqu I n.m&ﬁ.wn%:i
zwﬂﬂgm Fd Groasn B “:?o:o:NON \\Umbc‘.@@o» o Bttt st ZP cote Fo Fre Momroght Ot o o 2o
Does this shipment contein dangerous goods?
Nne hoe must be charked
vt v
Company 'V TOnmentnl Protection Agency M | _Wd.,..._si [ Dylee . L0 1Ge . _
Y e shipo: Fudt: . with Fedtx Extre Hours servce O$—<
1200 Pennsylvanis Avenue, N.W . T
Address V ‘ ’ ‘ ‘ ﬁ —ui g'. Erwr Fedfx Acct Nn os Cendit Caed Nn brinw

T MOV 2l EedExincaton prnt Fedfx aridress " W cannot defver 1o P 1 hmwes or P O ZIP codes

b4 Sender [ ] Recipient [ | hirdParty | |CreditCard | | Cash/Check
FPA Fast Room 6104 : ) . :—
Y b A
City :)mfhjmﬂo.ﬂo State UO B N_v‘N‘c:@..@‘o\ L
&4271 2577 8b5C
L. __ SR RO S T ——
T | mmem—— L




Master Index to Studies Submitted Under TSCA 8(e) by 3M Company on October 26, 2004
(Confidential Business Information Redacted)

_Tite

L)

>n:m=o 40&0,5\ Data Sheet: 48hr Daphnia
Magna

1,4-dioxane; :mu,mamomacoqo‘déoﬁ:mmc_mozwo acid; linear n-ethyl
perfluorooctanesulfonamide; n-ethylperfluorococtanesulfonamidoethyl

alcohol; poly(oxy-1,2-ethanediyl), .alpha.-[2-

[ethyl[(heptadecafluorooctyl)sulfonyilaminojethyl]-.omega.-hydroxy-;

poly(oxy-1,2-ethanediyl), .alpha.-[2-

[ethyl[{(nonafluorobutyl)sulfonyijaminojethyi]-.omega.-hydroxy-;

poly(oxy-1,2-ethanediyl), .alpha.-[2-

[ethyl{(pentadecafiuoroheptyl)sulfonyljaminolethyl}-.omega.-hydroxy-;

poly(oxy-1,2-ethanediyl), .alpha.-[2-

[ethyl{(tridecafluorohexyt)sulfonyllamino]ethyl]-.omega.-hydroxy-;

poly(oxy-1,2-ethanediyl), .alpha.-[2-

[ethyl{(undecafluoropentyl)sulfonyljaminojethyl]-.omega.-hydroxy-;

polyethylene glycol; water

o B

1,4-dioxane (123-91-1); heptadecafluoro-1 _octanesulfonic acid (1763-23-
1); linear n-ethyl perfluorooctanesuifonamide (4151-50-2); n-
ethylperfluorooctanesulfonamidoethyi alcohol (1691-99-2); poly(oxy-1,2-
ethanediyl), .alpha.-[2-[ethyl[(heptadecafluorooctyl)sulfonyljaminolethyl]-
.omega.-hydroxy- (29117-08-6); poly(oxy-1,2-ethanediyl), .alpha.-[2-
fethyl[(nonafluorobutyl)sulfonyljaminolethyl]-.omega.-hydroxy- (68298-79-
3); poly(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyi[(pentadecafiuoroheptyl)sulfonyi]lamino]ethyl]- omega.-hydroxy-
(68298-81-7); poly(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyl[{tridecafluorohexyl)suifonyljJamino]ethyl])-.omega.-hydroxy- (56372-
23-7); poly(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyl[(undecafluoropentyl)sulfonyllaminolethyl}-.omega.-hydroxy- (68298~
80-6); polyethylene glycol (25322-68-3); water (7732-18-5)

Muitigeneration Daphnid Life Cycle Test

1,4-dioxane; heptadecafluoro-1-octanesulfonic acid; linear n-ethyi
perfluorooctanesulfonamide; n-ethyiperfiuorooctanesulfonamidoethyl

alcohol; poly(oxy-1,2-ethanediyl), .alpha.-[2-

[ethyi[(heptadecafiuorooctyli)suifonyijJamino]ethyl]-.omega.-hydroxy-;

poly(oxy-1,2-ethanediyl), .alpha.-[2-

[ethyi[(nonafluorobutyl)sulfonyijaminolethyl]-.ornega.-hydroxy-;

poly(oxy-1,2-ethanediyl), .alpha.-[2-

[ethyl{{(pentadecaflucroheptyl)sulfonyljamino]ethyl]-.omega.-hydroxy-;

poly(oxy-1,2-ethanediyl), .aipha.-[2-

[ethyl{(tridecafluorohexyi)sulfonyllaminojethyi]-.omega.-hydroxy-;

poly(oxy-1,2-ethanediy!), .alpha.-[2-

[ethyl[(undecafluoropentyl)sulfonyl]aminolethyl]-.omega.-hydroxy-;

polyethylene glycol; water

1,4-dioxane (123-91-1); heptadecafluoro-1-octanesulfonic acid (1763-23-
1). tinear n-ethyl perfluorooctanesulfonamide (4151-50-2); n-
ethylperfluorooctanesulfonamidoethyl alcohol (1691-99-2); poly(oxy-1.2-
ethanediyl), .alpha.-[2-[ethyl[(heptadecafluorooctyl)sulfonyl]amino]ethyl]-
.omega.-hydroxy- (29117-08-6); poly(oxy-1,2-ethanediyi), .alpha.-[2-
[ethyl[(nonafluorobutyl)sulfonyijaminolethyl]-.omega.-hydroxy- (68298-79-
3); poly(oxy-1,2-ethanediyt), .alpha.-[2-
[ethyl{(pentadecafiuorcheptyl)sulfonyllaminojethyi]-.omega.-hydroxy-
(68298-81-7); poly(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyl[(tridecafluorohexyl)sulfonyi]amino]ethyl]-.omega.-hydroxy- (56372-
23-7); poly(oxy-1,2-ethanediyl), .alpha.-[2-
[ethyl[{undecafluoropentyl)sulfonyljaminojethyl]-.omega.-hydroxy- (68298
80-6); polyethylene glycol (25322-68-3); water (7732-18-5)

Aquatic Invertebrate Testing - Alkyltins LR
8024-1

Alkyltins: dibutyltin laurate and dibutyltin-di(2 ethylhexoate)

Qucgz:_mca.zos,w3.@?.3“Qv:in:.axmmﬁszaxomavAo>wquf
10-4) e

Aquatic Invertebrate Testing - Decosheen
Material (LR-8052)

Decosheen Ribbon Materials and pigments: Decosheen Blue in Green
Ceres Blue ZV; Decosheen Gold Paste Pigment; Decosheen Royal

Biue, Solvent Blue

: ZV (CAS 61814-09-3); Decosheen
@E-86-6); Decosheen Gold Paste

Decosheen Biue in Gre -
Royal Biue, Solvent Bha
Pigment (CAS Number

R Scratch Remover (Fathead Minnow)

55-65% Water; 20-30% Stoddard Solvent;, 1-5% Sodium Silicate, 1-

5% Potassium Hydroxide; 0.1-3%
Nonylphenoxypoly(oxyethylene)ethanol

Water (CAS 7732-18-5); STOUSEN Bolvent (CAS 8052-41-3); Sodium
Silicate (CAS 1344-09-8); Potassium Hydroxide (CAS 1310-58-3);
Nonyiphenoxypoly(oxyethylene)ethanol (CAS 9016-45-0)

S Scratch Remover (Fathead Minnow)

60-70% Water; 20-30% Stoddard Solvent; 1-5% Sodium Silicate; 0.1-

3% Turgitol NP-33

Water (CAS 7732-18-5); Stoddard Solvent (CAS 8052-41-3); Sodium
Silicate (CAS 1344-09-8); Turgitol NP-33 (CAS 9016-45-9)

Octanol Water Partition Coefficient

N-methyiperfluorooctane suifonamidoethanoi

CAS 24448-09-7




Master Index to Studies Submitted Under TSCA 8(e) by 3M Company on October 26, 2004
(Confidential Business Information Redacted)

Title

Ooo_m.“mIMO as Oow,.,.v qo&oi to Microtox
Reagent

Cobalt (as Co2+ ion) (CoCl2.6H20)

CAS 7791-13-1

Activated Sludge Respiration Inhibition Test
on CoCl2.6H2Q as Co ion

Cobalt (as Co2+ ion) (CoCl2.6H20)

CAS 7791-13-1

Acute Toxicity of CoCi2.6H20 as Coion to
Daphnia magna under Static Exposure
Conditions

Cobalt (as Co2+ ion) (CoCl2.6H20)

CAS 7791-13-1

Acute Toxicity of CoCl2.6H20 as Coion to
Fathead Minnow under Static Exposure
Conditions

Cobalt (as Co2+ ion) (CoCI2.6H20)

CAS 7791-13-1

Freshwater Aigae Growth Inhibition Test

Cobalt (as Co2+ ion) (CoClI2.6H20)

CAS 7791-13-1

Daphnia magna 21-Day Chronic
Reproduction Study

N-ethylperfluorcoctane sulfonamidoethanol

CAS 1691-99-2

Plant Growth Effects of | }

Final Report (Daphnia and Microtox)

Monomethyl ether of hydroquinone

CAS 150-76-5

Microtox Test Results

2 Ethylhexyl Acrylate; Isooctyl Acrylate Monomer; 2-Methyibutyl
acrylate; Methyl isoamyl acrylate; Isooctyl Acrylate

2 Ethylhexy! Acrylate (CAS 103-11-7); Isooctyl Acrylate Monomer (CAS
29590-42-9) 2-Methyibutyl acrylate (CAS 44914-03-6); Methyl isoamy!
acrylate (CAS 18993-92-1); Isooctyt Acrylate (CAS 29590-42-9)

Phytotoxicity Test Resuits




Master Index to Studies Submitted Under TSCA 8(e) by 3M Company on October 26, 2004
(Confidential Business Information Redacted)

Tile

Ptant Toxicity Comparison, Young Seedling
Growth

—

Ceriodaphnia dubia Survival and
Reproduction exposed to Opequon Creek
Water Spiked with BETZ 1110 Polymer
(November 4, 1987 sample) for seven days
under static renewal conditions

BETZ 1110: Non-3M Product - Chemical composition not provided to
3M by manufacturer

MSDS provided by manufacturer states product is "not hazardous” and
not "considered to be a carcinogen”

Ceniodaphnia dubia Survival and
Reproduction exposed to Opequon Creek
Water Spiked with Betz 1138 Polymer
(November 4, 1987 sample) for seven days
under static renewal conditions

BETZ 1138: Non-3M Product - Chemical composition not provided to
3M by manufacturer

MSDS provided by manufacturer states product is "not hazardous” and
not "considered to be a carcinogen”

Toxinity of 1,6 - Hexanediol Diacrylate to
Daphnia magna

1,6 Hexanediol diacrylate

CAS 13048-334

Daphnia magna Chronic Bioassay Under
Static Renewal Conditions

Methyl isoamyl acrylate

CAS 18993-92-1

Estimating the Chronic Toxicity of Nalclear
7177 to Ceriodaphnia Survival and
Reproduction Using Short-Term Tests

Nalclear 7177 wastewater treatment acrylamide/acrylate polymer -
Chemical composition not provided to 3M by manufacturer

CAS Information not provided to 3M by manufacturer

Acute Toxicity of Isooctyl Acrylate to
Daphnia magna

Isoocty! Acrylate Monomer

CAS 29590-42-9

Fathead Minnow, Pimephales promelas

Static Acute Toxicity of [ ] to the |Tolyltriazole CAS 29385-43-1

Daphnid, Daphnia magna

Static Acute Toxicity of [ jto the |[Tolyitriazole CAS 29385-43-1
'|Alga, Selenastrum capricomutum

Static Acute Toxicity of [ Jto the [ ] { ]

Daphnid, Daphnia magna

Static Acute Toxicity of [ Jto the [ } [ }

Static Acute Toxicity of | jto the

Daphnid, Daphnia magna

water; propylene-tetrafiuoroethyiene polymer; tert-butyl alcohoi

water (7732-18-5); propylene-tetrafluoroethylene polymer {27029-05-6),

tert-butyl alcohol (75-65-0)
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Title

is

Isooctyl acrylate: .u,.ms. >Q.:m Toxicity Test .

_m8m2_ Acrylate Monomer

mysid, Mysidopsis bahia

CAS 29590-42-9
Isooctyl Acrylate: Daphnia sp. Acute Isooctyl Acryiate Monomer CAS 29590-42-9
Immobilization, Test
Isooctyl Acrylate: Alga, Growth Inhibition  |Iscoctyl Acrylate Monomer CAS 29590-42-9
Test
Isooctyl Acrylate: Daphnia sp . Isooctyl Acrylate Monomer CAS 29590-42-9
Reproduction Test
Acute Toxicity of [ jtothe | [

Final Report (Microtox)

Determination of the Partition Coefficient (N-
Octanol/Water) of T-5896 by High
Performance Liquid Chromatography
(HPLC)

N-methyi perfluorooctane sulfonamido ethanol; N-methyl
perfluorooctane sulfonamidethyl acrylate

N-methyl perfluorooctane sulfonamido ethanol (CAS 25268-77-3), N-
methyl perfluorooctane sulfonamidethyl acrylate (CAS 24448-09-7)

OECD Activated Sludge Respiration
Inhibition Test Resuits

N-Dodecyltrimethylammonium chloride

CAS = 112-00-5

Final Report (Fish Acute Toxicity)

Mirataine CB (30% Cocamidopropyl betaine = Amides, coco, N-(3-
(dimethylamino)propyl), alkylation products with chloroacetic acid,
sodium salts, 70% Water and Inerts); Mirataine COB (30%
Coco/Oleamidopropyl Betaine = 1-Propanaminium, 3-amino-N-
(carboxymethyl)-N,N-dimethyl-, N-coco acyl derivs., inner salt)

Cocamidopropyl betaine (CAS 70851-07-9); Coco/Oleamidopropyl
Betaine {(CAS 61789-40-0)

A Flow-Through Life-Cycle Toxicity Test Perfluorooctane sulfonate CAS 1763-231
With the Saltwater Mysid (Mysidopsis

bahia ) .

Lithium: Alga, Acute toxicity Tests Lithium Chloride CAS 7447418
An Early Life-Stage Toxicity Test With the |Perfluorooctane sulfonate CAS 1763-23-1
Fathead Minnow (Pimephales promelas)

Lithium: Fish, Acute toxicity Tests Lithium Chloride CAS 7447-41-8
Lithium: Daphnia, Acute toxicity Tests Lithium Chloride CAS 7447-41-8
Summary of Toxicity Testing on OSCl and |Octane sulfonyl chioride and Octane sulfony! fluoride Octane sulfonyl fluoride (CAS 7795-95-1), Octane sulfony! chloride (CAS
OSF 4063-63-5)
Toxicity to Microtox Test Lauryldimethylamineoxide CAS 1643-20-5
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—

Tile 5 E Hiommation

Ecotoxicological Testing of CoGI2.6H20 as |Cobalt (as Co2+ jon) (CoCI2.6H20)
Co2+ ion (Seed Germination and Root
Elongation)




ASc¢l Corporation

Environmental Testing Laboratory
Submitted to 3M - 3/00
AScl-ETL Study ID¥ 5010-068

Lithium: Fish, Acute Toxicity Test
for 3M Lab Request #W2906
OECD Guideline 203
Study Completed December 14, 1999

Prepared by

AScl Corporation
Environmental Testing Laboratory
4444 Airpark Boulevard
Duluth, Minnesota 55811

Submitted to

3M Environmental Technology and Safety Services
935 Bush Avenue
Building 2-3E-09
St. Paul, MN 55144

Submitted February 2000

Sponsor: 3M
Sponsor Study ID# W2906




AScl Corporation

Environmental Testing Laboratory
Submitted to 3M - 3/00
AScl-ETL Study ID# 5010-068

REPORT APPROVAL
Name (signed): /W Date; 37/? 7é'&
Name (typed): Joseph Dierkes ’
Title: Operations Manager

x® ¥ ik &k X%

Name (signed): M‘ij Date: '}/};h/ gqo
Name (typed): _ Alan Mozol
Title: Quality Assurance Manager

Sponsor: 3IM
Sponsor Study ID# W2906 i




AScl Corporation

Environmental Testing Laboratory
Submitted to 3M - 3/00
AScl-ETL Study ID# 5010-068
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AScl Corporation

Environmental Testing Laboratory
Submitted to 3M - 3/00
AScl-ETL Study ID# 5010-068

GENERAL INFORMATION

I—Smdy Title:

Lithium: Fish, Acute Toxicity for 3M Lab Request
#W2906.

l Data Standard:

OECD Guideline 203.

3M Environmental Technology and Safety Services,
Building 2-3E-09, 935 Bush Avenue, St. Paul, MN
55106; Tel No. (651) 778-7065.

Rochelle Robideau, 3M Environmental Technology
and Safety Services, Building 2-3E-09, 935 Bush
Avenue, St. Paul, MN 55106; Tel No. (651) 778-
7065.

Sponsor:
Sponsor’s Representative:
Sponsor’s Lab Request #:

W2906.

AScI Corporation’s Environmental Testing
Laboratory, 4444 Airpark Boulevard, Duluth, MN
55811; Tel. No. (218) 722-4040.

| Testing Facility:

Principal Investigator: Joe Dierkes.
Project Director: Joe Dierkes.
rTwMg Facility Director: Donald Mount.

H Definitive Test Dates:

September 3-7, 1999.

Retention of Raw Data and Final
Report:

Ten years from the date study is completed.

Location of Raw Data and Final
Report

AScI Corporation’s Environmental Testing
Laboratory, 4444 Airpark Boulevard, Duluth, MN
55811; Tel. No. (218) 722-4040.

Sponsor: 3M
Sponsor Study ID# W2906




AScl Corporation

Environmental Testing Laboratory
Submitted to 3M - 3/00
AScl-ETL Study ID¥ 5010-068

INTRODUCTION

At the request of 3M Environmental Technology and Safety Services (3M), AScl Corporation’s
Environmental Testing Laboratory (AScI-ETL) conducted a Pimephales promelas (fathead minnow)
acute toxicity test. The fathead minnows were exposed to the lithium ion for 96 hours and observed
for survival. Subsequently, the cumulative numbers of dead organisms in the control and test exposures
were compared to quantify the test substance effect. The objective of the study was to determine, if
possible, the 24-hour, 48-hour, 72-hour, and 96-hour 10% and 50% median lethal concentrations
(LCyos and LCsqs), and 96-hour no observed effect concentration (NOEC) and lowest observed effect
concentration (LOEC) of lithium ion for fathead minnow. The study was performed following Office
of Economic Cooperation Development (OECD) guidelines. The specific method followed was OECD
203, “Fish, Acute Toxicity Test.”

The following report summarizes results of the static 96-hour acute toxicity test performed with lithium

ion.
STUDY SUMMARY

The test produced a normal and interpretable concentration response to juvenile fathead minnows during
the 96-hour acute toxicity test. Control organism survival was acceptable and routine water chemistries
obtained from the test were all within physiological acceptable ranges. Nominal lithium ion
concentrations were within 8% of 96-hour mean measured concentrations. The table below summarizes

the 96-hour statistical endpoints generated from the test.

Endpoint Based on Mean Measured 96-Hour Conc. (mg/L)
l 96-Hour LC,, 4.6 (4.44.8)
96-Hour LCqq 6.6 (5.8-7.4)
l 96-Hour NOEC ‘ 4.4 (Not Applicable)
! 96-Hour LOEC 7.5 (Not Applicable)
Sponsor: 3IM

Sponsor Study ID#F W2906 2




AScl Corporation

Environmental Testing Laboratory
Submitted to 3M - 3/00
AScI-ETL Study ID# 5010-068

TEST METHODS

Range-finding and definitive acute lethality tests were conducted under standard static acute test
conditions. The range-finding test was conducted to determine the appropriate test concentration range
for the definitive test. Test conditions for the definitive test are listed in Table 1. Test conditions for
the NaCl reference toxicity test performed concurrently with the study were similar to the lithium ion
definitive test. Pertinent additional information from the reference test is contained in Table 2.

The estimated 96-hour LCs, based on range-finding test results was approximately S mg/L; therefore,
the definitive test was conducted with a dilution water control and five treatment exposures, each with
two replicates.

Test Substance

The lithium ion was obtained from lithium chloride (LiCl). The LiCl was purchased from Sigma
Chemical company, Lot#77H00771. The material safety data sheets (MSDS) for the test substance are
included in Appendix A.

Test Organism

Test organisms were juvenile fathead minnows obtained from AScI-ETL’s in-house culture. Original
brood stocks for the culture were obtained from Aquatic Biosystems, Inc., Fort Collins, Colorado. The
test organisms did not appear diseased or stressed at test initiation. At the time of the definitive test
initiation, the fish were 19 days old. At test termination, the control fish had a mean length of 1.5 £+
0.1 cm and a mean weight of 22 + 6 mg.

Sponsor: 3M
Sponsor Study ID¥# W2906 3




AScl Corporation

Environmeatal Testing Laboratory
Submitted to 3M - 3/00
AScI-ETL Study ID# 5010-068

Dilution Water

Dilution water was dechlorinated City of Duluth tap water (post-carbon (PC)). The tap water was
dechlorinated via treatment through two 1.5-cubic foot activated carbon beds. The carbon beds are
renewed approximately once per month. The water was vigorously aerated for at least 24 hours before
using in the tests. The dechlorinated tap water is analyzed twice per year for elemental contaminants,
organochlorine pesticides, and PCBs. The most recent chemical analysis results are included in

Appendix B.

Exposure Chambers

Exposure chambers were 3.8-L wide-mouth non-borosilicate glass jars. Each chamber contained 2.5
L of dilution water or test solution. During the test, exposure chambers were kept covered except

during biological observations or sampling for chemistry determinations.
nge-Findij i

The range-finding test was performed using nominal test substance concentrations. The test was
performed with two test concentration replicates in a static system. Each test chamber received five
fish via impartial distribution. The range-finding test duration was 96 hours. At each 24-hour test
interval, the organisms were observed for lethality.

Definitive Test Performance

The lithium ion test concentrations were prepared by direct addition of LiCl to 5.0 L of dilution water.
The nominal 12 mg/L lithium ion concentration solution (highest concentration tested) was prepared by
addition of 367 mg of LiCl to the dilution water. The amount of LiCl added to the dilution water
accounted for the amount of lithium ion in the LiCl reagent. Based on the formula weights, the LiCl
reagent contained 16.37% lithium ion. The 7.2 mg/L, 4.3 mg/L, 2.6 mg/L, and 1.6 mg/L lithium ion
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nominal concentrations were respectively obtained by diluting 222 mg, 130 mg, 79 mg, and 49 mg
masses of LiCl to dilution water. These solutions were then split equally and distributed to each of the
two test replicates. Similarly, 2.5 L of dilution (control) water was distributed to the two control
replicates. Each chamber contained 2.5 L of test solution or control water.

Organisms were impartially introduced into each test replicate and menitoring chamber until each
contained 10 fish. The definitive study contained a total of 10 test chambers and two control chambers.

Physical Test Conditions

The test organisms were not fed during the 96-hour test. During the test, water temperature was
maintained at 21 £ 1° C. Daily photoperiod was maintained using cool-white fluorescent lamps for
16-hour light and 8-hour dark periods.

Biological O i

Test organisms were observed daily for test substance effect. The numbers of fish displaying both lethal
and sub-lethal adverse effects were counted and documented. At test termination, the control fish were

harvested, and wet weights and total lengths were determined.
ination of Water mi met

Intermediate routine water chemistry measurements were obtained from test chamber aliquots. The 0-
hour test solutions and dilution water chemistry measurements were taken prior to solution distribution
to test replicates. Zero-hour chemistries consisted of pH, temperature, dissolved oxygen concentration,
and specific conductivity. Total hardness and alkalinity were also measured for the control and high
concentration solutions. Solution aliquots were used for daily measurements of pH, dissolved oxygen,

temperature, and conductivity. Test solution pH, temperature, dissolved oxygen, and conductivity were

Sponsor: 3M
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measured directly from the test replicates at test termination after biological observations were

completed and samples for test substance quantitation were collected.
Chemical Analysis

The low, mid, and high nominal lithium ion concentrations were analyzed at test initiation (0 hours)
with solutions from one test substance replicate. The samples were collected in pre-cleaned Nalgene®
bottles, acidified with HNO, to pH <2.0 and chilled before shipment to 3M’s analytical laboratory for
analysis. Lithium ion concentrations were determined using United States Environmental Protection
Agency (USEPA) Method 200.7. Lithium ion concentrations were determined at the 48-hour
intermediate test interval for solutions bracketing the 48-hour effect concentration. At test termination
(96 hours), lithium ion concentrations were determined for solutions in four of the five test

concentrations bracketing the effect concentration and the control chambers.

Statistical Analyses

Acute LCsos were calculated via the Trimmed Spearman-Karber method. Ten percent lethal
concentrations (I.C,¢s) were calculated using the USEPA Inhibition Concentration (ICp) approach. The
NOEC and LOEC were determined via the TOXSTAT software package, Version 3.5.

RESULTS AND DISCUSSION
Results of Biological O ti

The survival/mortality observations from the toxicity test are in Table 3. Complete (100%) survival
was observed in all solutions at the 24-hour test inter\(al. By the 48-hour test interval, 12 of 20 fish
exposed to the 12 mg/L nominal test concentration had died. The surviving fish in the 12 mg/L
exposures were observed to be swimming abnormally. All lesser concentrations supported complete
survival and normal behavior. By the 72-hour test interval, complete lethality was observed for fish

Sponsor: 3M
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exposed to the 12 mg/L solution, and five fish exposed to the 7.2 mg/L solutions had died (75%
survival). The surviving fish in the 7.2 mg/L solutions were observed to be resting on the bottom of
the exposure chamber. At test termination six of twenty fish survived the 7.2 mg/L exposure, and onc
fish was observed dead in the 4.3 mg/L nominal concentration solution. No mortalities occurred in the
2.6 mg/L, 1.6 mg/L, or control exposures. Additionally, all fish in the control, 1.6 mg/L, 2.6 mg/L,

and 4.3 mg/L lithium ion solutions were swimming normally.

Chemical Analytical Results

Lithiuvm jon measured concentrations are in Table 4. Initial (0-Hour) mean measured lithium ion
concentrations for the low (1.6 mg/L), mid (4.3 mg/L), and high (12 mg/L) test solutions were 1.7
mg/L, 4.3 mg/L, and 12 mg/L, respectively. Forty-eight hour measured lithium concentrations from
replicate A of the 7.2 mg/L and 12 mg/L concentrations were 7.2 mg/L and 12 mg/L, respectively.
Control exposure lithium jon concentrations were measured at test termination and were below detection
(<0.1 mg/L). The 96-hour final mean measured lithium ion concentrations were 1.7 mg/L (1.6 mg/L
nominal), 4.4 mg/L (4.3 mg/L nominal), 7.5 mg/L (7.2 mg/L nominal), and 13 mg/L (12 mg/L
nominal). Each of nominal lithium ion concentrations were within 8% of the respective mean measured

concentrations. -
Routine Water Chemistry Results

Tables S contains the test solution routine water chemistry values. Test solution pH values ranged from
7.72 to 8.14. No substantial pH differences were observed between the control and lithium exposures.
Dissolved oxygen concentrations at test initiation ranged from 8.6 mg/L to 8.8 mg/L. Dissolved oxygen '
concentrations at test termination ranged from 7.6 mg/L to 7.8 mg/L. The lowest dissolved oxygen
concentration measured during the test was 83% of saturation at 21°C.

Specific conductivity values for the test ranged from 131 to 315 gmhos/cm. At test initiation, total
hardness values for the control and high test concentration solutions were 40 mg/L and 46 mg/L as

Sponsor: 3M
Sponsor Study ID¥F W2906 7




AScl Corporstion

Environmenatal Testing Laborstory
Submitted to 3M - 3/00
AScl-ETL Study ID# 5010-068

CaCO;, respectively. At test initiation, alkalinity of the control water and high test concentration
solutions was 48 mg/L and S0 mg/L as CaCOj, respectively. Temperatures were maintained at 21.0°C
4+ 1°C and ranged from 20.5°C to 20.7°C during the test.

Since no mortalities or sub-lethal adverse effects were observed in the control solutions and the test
produced an interpretable concentration response, it appears suitable water quality was maintained
during the toxicity exposure.

Test Acceptability

Table 6 summarizes the test acceptability results. The toxicity exposure met acceptability criteria for

test duration, minimum control organism survival, and minimum dissolved oxygen concentration.
CONCLUSIONS

The test produced a normal and interpretable concentration response to juvenile fathead minnows during
the 96-hour static acute toxicity test. Zero-percent mortality occurred in the control exposures.
Nominal lithium ion concentrations were within 8% of 96-hour mean measured concentrations.
Additionally, 0-hour measured test concentrations were within 10% of the 96-hour measured values
indicating that test concentrations were maintained throughout the test duration, Statistical endpoints
for each test interval are presented in Table 7.

Based on 96-hour measured concentrations, the 96-hour NOEC and LOEC was 4.4 mg/L and 7.5 mg/L,
respectively. The 96-hour LC,, was 4.6 mg/L (95% confidence interval 4.4-4.8 mg/L), and the 96-
hour LCsq was 6.6 mg/L (95% confidence interval 5.8-7.4 mg/L).

Sponsor: 3M
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TABLE 1. Lithium: List of Test Conditions for 96-Hour Fathead Minnow Acute
Toxicity Test

Test Organism Species: Fathead Minnow (Pimephales promelas).
Age: Juvenile (19 days old, all hatched within a 24-hour window).
Stock Source: Aquatic Biosystems, Inc., Fort Collins, Colorado.
Test Organism Source: AScI-ETL in-house culture.
Collection Method: Culture.,
Holding Feeding Frequeacy: One to three times per day.
Toxicity Test Method: OECD Guideline 203.
Test Substance Definitive Test 9/3-7/99.
Dates:
IVehicles or Additives: None.
Dilution Water: Dechlorinated City of Duluth, MN, tap water (post carbon (PC) water). The
most recent chemical analysis is in Appendix B.
{] Test Temperature: 21.0 + 1°C.
Lighting: ‘ Cool-white fluorescent 50-100 ft-candles, 16 hours light, 8 hours darkness
daily.
th Chamber: 3.8-L clear-glass, wide-mouthed jars,
| Test Solution Volume: 25L.
Nominal Test Concentrations: Omg/L, 1.6 mg/L, 2.6 mg/L, 4.3 mg/L, 7.2 mg/L, 12 mg/L.
Replicates per Concentration: Two test replicates plus one monitoring chamber.
Organisms per Replicate: Tea.
Test Substance Introduction: Solutions prepared via mass addition accompanied by gentle mechanical
stirring.
Solution Renewal: None.
Sponsor: 3M
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TABLE 2. Lithium: NaCl Reference Test Information

Reference Substance: NaCl; VWR, Reagent-Grade, Lot #127038-118832.
Reference Substance Test Dates: 9/3-7/99.
Reference Substance 96-Hour 11.31 g/L; 95% Confidence Interval Not Calculable.
LCso:

Sponscr: 3M
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TABLE 3. Lithium: Acute Toxicity of Lithium lon to Juvenile Fathead Minnows
(Pimephales promelas)

0 (Control) T od)
1.6 0 (0) 0 0(0) 0 (0)
2.6 0 (0) 0 (0) 0 (0) 0 (0)
4.3 0 (0) 0 (0) 0 (0) 1(5)
7.2 0(0) 0 (0) 5 (20) 14 (70)
12 0 (0) 12 (60) 20 (100) 20 (100)
8 Percentages arce in Parenthesis

b Percentage Mortality Based on the Mean of Two Replicates

Sponsor: IM
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TABLE 4. Lithium: Measured Initial and Final Test Substance Concentrations (mg/L)
for Fathead Minnow 96-Hour Acute Toxicity Test

A
0 (Control) B NM NM <0.1
mean - -~
A 1.6 NM 1.6
1.6 B 1.7 NM 1.8
F mean 1.7 - 1.7
A NM NM NM
2.6 B NM NM NM
mean - - -
A 4.3 NM 4.4
4.3 B 4.2 NM 4.3
mean 4.3 - 4.4
A NM 1.2 7.7
7.2 B NM NM 1.3
mean - - 7.5
A 12 12 12
‘12 B 12 NM 13
mean 12 - 13
:_Met ion Limit = 0

Sponsor: 3M
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TABLE 6. Lithium: Test Acceptability Criteria

Test duration must be 96 hours. Test duration was 96 hours.

Dissolved oxygen concentration at test termination must The lowest dissolved oxygen concentration measured at
be maintained at a minimum of 60% of the air satumation | test termination was 83% of the saturation value at
value at test temperature. 21°C.

Less than 10% of the control organisms die or appear to | 0% of the control organisms died or appeared diseased
Ibemmedordimsedduringdm%bourtestpeﬁod. during the 96-hour test period.

Sponsor: 3IM
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TABLE 7. Lithium: Statistical Endpoints for Fathead Minnow 96-Hour Acute
Toxicity Test

24-Hour LC,o >13 Not Calculable

24-Hour LCq, >13 Not Calculable l
“ 48-Hour LCyq 8.4 8.2-8.9

48-Hour LCyq 11.9 Not Caiculable

72-Hour LC,, 5.6 5.2-1.5

72-Hour LCsg 8.6 7.89.6

96-Hour LC;q 4.6 4.44.8

96-Hour LCqq 6.6 5.8-74
f 96-Hour NOEC 4.4 Not Applicable

96-Hour LOEC 7.5 Not Applicable

* Endpoint Values Determined Using Mean 96-Hour Measured Lithium Concentrations
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APPENDIX A

TEST SUBSTANCE INFORMATION
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SIGMA CHEMICAL COMPANY
POST OFFICE BOX 14508

SIGMA-ALDRICH SATNT LOUIS, MISSOURI 63178, USA
ATTN: SAFETY DIRECTOR EMERGENCY PHONE 1-314-771-5765
DATE | 11/0 {9
iz 8 091-03672
ASCI 750100149
1365 BEVERLY
MC LEAN VA 25201-3632
MATERIAL SAFETY DATA SHEET PAGE 1
SECTION 1. - - = - - - = = = CHEMICAL IDENTIFICATION- - — - - - - = = -
CATALOG #: L4408 _
NAME : LITHIUM CHLORIDE ANHYDROUS SIGMAULTRA
SECTION 2. - - - - - COMPOSITION/INFORMATION ON INGREDIENTS - - - =~ - -
CAS #: _7447-41-8
MF: CLLI
EC'NO: 231-212-3
SYNONYMS o
CHLORKU LITU (POLISH) * CHLORURE DE LITHIUM (FRENCH) *
SECTION 3. - - = = = - - = = - HAZARDS IDENTIFICATION - - - - - - - = -

LABELIgRECAUTIONARY STATEMENTS

X
MAY CAUSE HARM TO THE UNBORN CHILD.,
MAY CAUSE _HARM TO_ BREASTFED BABIES.
POSSIBLE RISK OF IMPAIRED FERTILITY.
HARMFUL IF SWALLOWED.,
IRRITATING TO EYES AND RESPIRATORY SYSTEM.
CAUSES SEVER KIN IRRITATION.
TARGET ORGAN . :
CENTRAL NERVOUS 'SYSTEM

KIDNEYS
AVOID EXPOSURE - OBTAIN SPECIAL INSTRUCTIONS BEFORE USE.,

IN CASE OF ACCIDENT OR IF YOU FEEL UNWELL K MEDICAL ADVICE
IMMEDIATELY (SHOW THE LABEL WHERE POSSI Lé
AR SUITABLE PROTECTIVE CLOTHING, GLOVES ND EYE/FACE

WE
PROTECTION,
DO NOT BREATHE DUST.

SECTION 4. - - - - - - = = = = FIRST-AID MEASURES- - — — - = — = — - -

IN CASE OF CONTACT IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS
AMOUNTS OF W FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED

CLOTHING AND SHOES
ASSURE ADEQUATE FLUSHING OF THE EYES BY SEPARATING THE EYELIDS

WITH FINGERS.
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL

RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGE
éinging ED gﬁSH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.
WASH CONTAMINATED CLOTHING BEFORE REUSE.

SECTION 5. - - = = - - = = - FIRE FIGHTING MEASURES - - - - - - - = = =
EXTINGUISHING MEDIA '

e

CONTINUED ON NEXT PAGE
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MA CHEMICAL COMPANY

SIG
POST OFFICE BOX 14508
SAINT LOUIS, MISSOURI 63178, USA

CUST#: 6-091-03672
po#:#750103149
MATERIAL SAPFPETY DATA SHEET PAGE

CATALOG #:
NAME UM CHLORIDE ANHYDROUS SIGMAULTRA

WATER SPRAY
CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM.

SPECIAL FIREFIGHTING PROCEDUR
WEAR SELF-CONTAINED BREATHING APPQRATUS AND PROTECTIVE CLOTHING TO

PREVENT CONTACT WITH SKIN AND E

UNUSUAL FIRE AND EXPLOSIONS HAZARDS
EMITS TOXIC FUMES UNDER FIRE CONDITIONS.

‘SECTION 6, - - - - - - - - ACCIDENTAL RELEASE MEASURES- - - - - - - - -
EVACUATE AR
ggggEgségocogTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY
SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.
AVOID RAISING DUST.
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.
SECTION 7. — - = = = = = = = = HANDLING AND STORAGE- ~ - - - = = - = - =
REFER TO SECTION 8.
SECTION 8., - - - - - - EXPOSURE CONTROLS/PERSONAL PROTECTION- - - - - -

WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR, CHEMICAL-RESISTANT
GLOVES, SAFETY GOGG ES OTHER PROTECTIVE CLOTHI ﬁ

N SKIN, ON CLOTHING.

DO NOT Y
AVOID PROLONGED OR REPEATED 'EXPOSURE.
OUGHLY AFTER HANDLING.

ASH
KEEP TIGHTLY CLOSE
STORE IN A COOL DRY "PLACE.

SECTION 9. - - - — — — - PHYSICAL AND CHEMICAL PROPERTIES - - - - - - -
APPEARANCE AND ODOR
SOLID.

SECTION 10. - -~ - - - — = - -~ STABILITY AND REACTIVITY - - - - —- = = = ~
STABILITY
STABLE.
INCOMPATIBILITIES
TRONG OXIDIZING AGENTS
STRO G I1DS

PROTECT gROM MOISTURE.
HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
CONTINUED ON NEXT PAGE
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SIGMA CHEMICAL COMPANY
PO%T OFFICE BOX 14508

SIGMA-ALDRICH SAINT LOUIS, MISSOURI 63178, USA
CUST#: 6-091-0367
031 7956100129°%72
MATERIAL SAFETY DATA SHEET PAGE 3

CATALOG #:
NAME:

TOXIC FUMES O
HYDROGEN CHLORIDE GAS
LITHIUM OXIDES

HAZARDOUS POLYMERIZATION
WILL NOT OCCUR.

SECTION 11, - - - = = = = - - TOXICOLOGICAL INFORMATION - — - — — — = -
ACUTE EFFECTS
HARMFUL IF SWALLOWED, INHALED, OR ABSORBED THROUGH SKIN.

CAUSES SEVERE SKIN xﬁRITA TION.
MATERIAL IS I§§ITAT G TO MUCOUS MEMBRANES AND UPPER

CT.
SYMPTOMS OF EXPOSURE MAY INCLUDE BURNING SENSATION, COUGHING
WHEEZING, LARYNGITIS, SHORTNESS OF BREATH, HEADACHE, NAUSEA AND

VOMITING.

CHRONIC EFFECTS
CAUSE CONGENITAL MALFORMATION IN THE FETUS.

MAY CAUSE REPRODUCTIVE DISORDERS.
INVERSION HAVE CCURREDYIN THE BREAST-FED INFANTS

D T WAVE
WOMEN REC ZING LITHIUM CARBONATE THERAP

OF
TARGET ORGAN(S
CENTRAL NERVOUS SYSTEM

KIDNEYS
CARDIOVASCULAR SYSTEM
YROID

O T OF OUR _ KNOWLEDGE THE CHEMICAL, PHYSICAL
TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED.

ADDITIONAL INFORMATION
LARGE OF LITHIUM ION HAVE CAUSED DIZZINESS AND PROSTRATIgﬁ AND

DOSES
CAN CAUSE KI NEY DAMAGE IF SODIUM INTAKE IS LIMITED. DEHYDRATI
GH VE BEEN

WEIGHT LOSS ERMATOLOGICAL EFFECTS AND THYROID DISTURBANCES HA
REPORTED, CéNTRAL NERVOUS SYSTEM EFFECTS THAT INCLUDE SLURRED SPEECH,
BLURRED VISION, SENSO TAXIA ONVULSIONS MAY OCCUR, USs

DIARRHEA, VOMITING AND NEUROﬂUSCULAR EFFBCTS SUCH AS TREMOR, CLON
AND HYPEﬁACTIVE REFLEXES MAY OCCUR AS A RESULT OF REPEATED EXPOSURE TO

THIUM ION
CYANOSIS AND T-WAVE INVERSION HAVE OCCURRED IN THE BREAST-FED INFANTS
OF WOMEN RECEIVING LITHIUM CARBONATE THERAPY.

RTECS #: 035950000
LITHIUM CHLORIDE

IRRITATION DATA
SKN-RBT 500 MG/24H SEV 28ZPAK -,7,1972
EYE-RBT 100 M / 24H MOD 28ZPAK -.,7.,1972

TOXICITY DATA

ORL-HMN LDLO:200 MG/KG/3D JAMAAP 139,688,1949

CONTINUED ON NEXT PAGE
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SIGMA CHEMICAL COMPANY
POST OFFICE BOX 14508
SAINT LOUIS, MISSOURI 63178, USA

UST#:
:#7

O
o B |

MATERIAL SAFETY DATA SH

e T I N T T ]

CATALOG #: L4408
NAME : LITHIUM CHLORIDE ANHYDROUS SIGMAULTRA
ORL-RAT LD50:526 MG/KG APTOA6 47,351,1980
IPR-RAT LD50:514 MG/KG PETKP 2zbnc1g77
SCU-RAT LD5 :439 MGé PETKP 22DESl 77
ICE-RAT Lng :4800 UG/KG PJPPAA 26,399,1974
ORL-MUS LD50:1165 uséxc RPTOAN 33.266:1970
1PR-MUS LDSO:608 MG/ JTBIDS 6,.87,1981
SCU-MUS LD50:738 MG/KG APTOAG 43,51,1978
-MUS LD50;363 MGGK OYYAA2 7,413,1973
CE-MUS LD50:14040 UG/KG NYKZAU 69,75,19873
1PR-CAT LD50:482 MG/K RPTOAN 42,9 1g72
ORL-RBT Lng :800 MG/KG FATOAO 39.53.,19 g
ORL-QAL LD50:422 MG/KG : AECTCV 12/355,1983
ORL-BWD LD50:422 MG/KG AECTCV 12/355/1983

BRA AND COVERINGS (RECORDINGS
SENSE_ORGANS AND SPECIAL SENSE?
BEHAVIORAL (ALTERED SLEEP TIME
BEHAVIORAL %OMNOL NCE

1 REMOR
BEHAVIORAL (FOOD INTAKE)
BEHAVIORAL ‘MUSCLE WEAK NESS)
BEHAVIORAL MUSCLE CONTRAGTION OR SPASTICITY)

BEHAVIORAL ANTIP YCHQOTIC
GASTROINTESTINAL CHANGES IN STRUCTU?E OR FUNCTION OF SALIVARY GLANDS)
E NAUSEA OR VOMITING) .

TARGET ORGAN DATA
IN ?gOM %PECIBIC AREAS OF CNS)

TOSIS

OTHER CHANGES
SPERMATOGENE

OG NIC
LYMPHOMA NG HODGK;N S DISEASE)
sxs
OTHTR EFFECTS O

TS
PATERNéLOEFFECTSL
EFFECTS ON FERTILITY
EFFECTS ON FERTILITY .

EFFECTS ON EMBRYO OR FETUS (FETAL DEATH)
EFFECTS ON EMBRYO OR FETUS (OTHER EFFTCTS TO EZBYRO OR FETUS)

SPECIFIC DEVELOPMENTAL ABNORMALITIES EAR
SPECIFIC DEVELOPMENTAL ABNORMALITIES CRANIO L)
EFFECTS ON NEWBORN (OTHER NEONATAL MEASURES OR EFFECTS)

EFFECTS ON NEWBORN (GROWTH STATISTICS

EFFECTS ON NEWBORN BIOCHEMI AL AND METABOLIC)

EFFECTS ON ORN (PHYSICA

NUTRITIONAL ND GROSS METABOLIC (BODY TEM?ERATURE DECREASE)

TUMORIGENIC (NEOPLASTIC BY RTECS CRIT
NLY SELECTED_ REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES

RTECS) DATA 1S PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS. FOR
COMPLETE INFORMATION

SECTION 12, - - -~ - = — - = - ECOLOGICAL INFORMATION - - - = - = = = - -
DATA NOT YET AVAILABLE.

N MALE)
POST—IMPLAN?ATION MORTALITY)
LITTER
ABOR {ON

CONTINUED ON NEXT PAGE
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SIGMA CHEMICAL COMPANY
POST OFFICE BOX 14508
SAINT LOUIS, MISSOURI 63178, USA

SIGMA-ALDRICH

CUST#: 6-091-03672
#: 750100149
MATERIAL SAFETY DATA SHEET PAGE b5

CATALOG #:
NAME: UM CHLORIDE ANHYDROUS SIGMAULTRA

SECTION 13, - - = - - - — — - DISPOSAL CONSIDERATIONS ---------
%S?gAﬁKT%R%igENSED PROFESSIONAL WASTE DISPOSAL SERVICE TO DISPOSE OF
OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS.

SECTION 14, - - — = = = = = = = TRANSPORT INFORMATION - - - — = - - = =
CONTACT SIGMA CHEMICAL COMPANY FOR TRANSPORTATION INFORMATION.

SECTION 15, - - - -~ - - = — ~ REGULATORY INFORMATION - - - - - = - = = -~
EURQPEAN INFORMATION :
TOXIC

RASCAUSE HARM TO THE UNBORN CHILD.

MA§:CAUSE HARM TO BREASTFED BABIES.

POSSIBLE RISK OF IMPAIRED FERTILITY.

ﬁA%ﬁrun IF SWALLOWED.

R§14AT1NG TO EYES AND RESPIRATORY SYSTEM.

vOID EXPOSURE - OBTAIN SPECIAL INSTRUCTIONS BEFORE USE.

4 .
N CASE OF A?CIDENT OR IF YOU FEEL UNWELL, SEEK MEDICAL ADVICE
TYEY SHOW THE LABEL WHERE POSSIBLE) .

MMEDIATEL
WEAR SU TABLE PROTECTIVE CLOTHING, GLOVES AND EYE/FACE
PRgTECTION.

S
DO NOT BREATHE DUST.
REVIEWS, STANDARDS, AND REGULATIONS

=L

N =AY
Owm

OEL=MAK
NOHS 1974: HZID 84472; NIS 26; TNF 1039; NOS 25: TNE 5881
NOES 1983: HZD 84472: NIS 36: TNF 2291; NOS 36; TNE 34091; TFE 15304
EPACGEggTOX PROGRAM 1988, NEGATIVE: CELL TRANSFORM. -SA7/SHE; B SUBTILIS
EPA TSCA SECTION 8(B) CHEMICAL INVENTORY

SECTION 16. - — - - - = — = = = OTHER INFORMATION- - = = = = = = = — - -
THE ABOVE INFORMATION IS BELIEVED TQO BE CORRECT BUT DOES NOT PURPORT TO
BE ALL INCLUSIVE AND SHALL BE USED ONLY AS SIGMA SHAL BE
HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING ‘OR FROM CONTACT WITH

THE ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP F
ADDITIONAL TERMS AND CONDITIONS OF SALE

CONTINUED ON NEXT PAGE
4799

We are commifted 1o the success of our customers through science, technology and service.
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SIGMA CHEMICAL COMPANY
POST OFFICE BOX 14508
SAINT LOUIS, MISSOURI 63178, USA
CUST#: 6-091-03672
PO#: 750100149
MATERIAL SAFETY DATA SHEET PAGE

- wm am em e e em mm wme  em e e ww = e w= me omm es em e em e

CATALOG #: L4
NAME: LI UM CHLORIDE ANHYDROUS SIGMAULTRA

P.O. BOX 355
MILWAUKEE WISCONSIN 53201, USA

COPYRIGHT 1997 SIGMA CHEMICAL CO.
LICENSE GRANTED TO MAKE UNLIMITED ‘PAPER COPIES FOR INTERNAL USE ONLY.

MATERIAL WASSS¥IPPED TO THIS ADDRESS:

ATTN TODD MCGUIRE
4444 AIRPARK BLVD
DULUTH MN 5581
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CHEMICAL ANALYSES OF
POST-CARBON WATER
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- ASel Corpocation
Environmental Testing Division
] STF-BlIO-03
Approved by: S|

s
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DATE_S/3/35
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- AScl Corporation
Environmental Testing Division -

. STF-BIO-034
. Approved by:
. ENVIRONMENTAL SAMPLE ‘ :
- TEST INFORMATION P Lo
= el ,'_,M
Efflveat/utics? o &/ ,4,.4[, PR % :
| Template Number: £ ‘ ‘ Q,J g
Tabues:  S/2-7/5F ’
Ditotion Water: [y /XJ’KJM_L@/V 7 //%)

Test Site: - #Se A/{,ﬂ M
Test Chamber: 5, £, Z Hor (oo '
Food: AOE

Temperature; . o czZ/ . -

Test OrganiswiAge: /o7 }Wm‘m%vc a//

Culture Medium: %&m&@égz&ﬂ_@/f/a/ 2

Comments: /. /f ¢ ,27 ﬂéé‘agd frvm /.éé.zﬁ (Zéﬁ'ﬁz ,S,‘; (224, ‘

Chrrrical. Lo /A 7 27 OOPE]

L2erstl 2 ( {z)(/,?mﬂ es &) (0 /63¢)"" 36@»;9 Se7
_Z‘_?mg/( ° (5( )(?.?MMLQ;Z ) (é /534)’, Qﬂ/m'g A2
Y2 et o ($2)(%.350452") (ﬂ /43’#) /32 el 120
264t L (S ) (2.t mstass:) (2 762R ) 8O 775 19
AR (Sé)(/éﬂ;/(o:() (013 )" 79 r15 Y4 ‘("}l;q‘t
—0.1632 p,,n://,;g“ hl

Frs4 4¢/ﬂ4 /q ?/3/97

Zi(/ ‘s h//,/tf c'/_ysé/”( mﬁ&.ﬂ'@//{///'tJ /5 J’w/fosaop:c

Revised 5/99



ACUTE TOXICITY TEST FORM

) .. AScl Corporation
Environmental Testing Division
SOP No.: TOX-03-R

Reviewer: m

Page 3 of #

AScl Swdy IV CH/O-06 & Sponsor: X477 . Test Substance: Z,//.pm
Test Organism: /:/VM o Age: / ? {)//; o Dilution Watce: /7 ()
Study Director: ﬂ In-Life Phase Test Hour: 7 6 12 | Analyst'e fnitials:  Are_
Todsy's Dae: Y/ 395 4 4 T % Time: (3Z0
Conc. Exposure ¥ Alivel Obs DO pH . Temp. Cond. Alkalinity | Hardness
%IL) IDF & Rep | F Affected |- (mg/L) (4] {(umhos/cem) (as mg (as mg
' caCOyL) | CacoyL)
o A |wle | | 8.7 [8oy |4 134 Yo | 4o
v L ree [ .
ey
A £ 1rw/e [JpoF 18-+ [7.9¥ |20.0 | /57 7
DI B B V22 MR N
20 | 7 |we 8¢ | 79/ |2o0.F | 172 Y
v B | wle /7 )
y A1 A | l0/c 88 [41.87 |20.¢ 197 71\
¥ B | e/ / 1\
/ \
2R A W2 8-& 78 | 20.F | 2% '
¢ 8 |z/6
/R A | rwre . 88 |4eo |Jp. | 3iz 506 Y
¥ 3 oz V 10
{ ok ~ e
\ e N\ i
NV
AN
7 X
P. C Mean 5D
s 97 7. |
Test . | i
our:;r::m) S~ //"//
gcst isms \\><//
wfigh; ® 7 \\

Note: Obs = Observation codes for test organisms and test solutions are on the reverse side of this pape.

Revision Effective:

171999

(OVER)

AScl-ETD SOP Page 5 of 15



. .- AScl Corporation
Envamnmcnlal Tcslmg Division

RS(_)P No.: TOX-03-R
. evicwer: %L_Li?_
_ ACUTE TOXICITY TEST FORM Page ¥ of .7
AScl Study r: SO/0 - € Sponsof 577 ' Test Substance: 4’//41//"'
| Test Ocganism: /’1”7 Age N- fGe)/guf Dilution Watee: f(’
Study Director: In-Life Phase Teit Hour: 6 12 | Analyst’s Loials: 4K
Today's Date: 7 /y /ﬁ ) é - 4 T % Time: /JeJ0
Conc. Exposurc | # J\livd Obs DO JpH. - - “Temp. Cond. Alkalinils: Hacdness
sy IDF & Rep | # Affocted - (megl) 0. (umhoslem) | (as mg (a5 mg
. P caCO,/L) | CaCOu1)
5 Wi fofe | F£04 |23y [ F04 3
+ 2 s F* R 14
AR YRRV o v-x (230 |20  |)1S59 /
v | A [ofe Pekisnl Al \_/
. .. M/a s B 4 . \ /
AC A e < 2 |32 |Re-3> | 1Y V-
¥ LB lpte  Erfsed] /\
R N Y A\
73 Al Looksod | g0 (.35 {94} ETS /
y 2|/ J /
/ \
22 | A [ |ecksd va F3s [Iv? 293 [ \
v 2 e, & ' '
/A y fo/e b!&i.d €2 2.2 [de-F 3/';/
T Y I 7 -
/4
: 7 \
RN / AN 4
N[V \
~ X
7
Pacameter Commcu.i: . Mcan=SD
Miiram 0O o 7.
Test L~
Organisms /
Lot o \|_[A AV
Test \>( ~
Organisms .
Weight (g) */

Notc: Obs = Observation codes for test organisms and test sohniions arc on the reverse side of this page.

Revision Effective: 1/1999

(OVER)

AScl-ETD SOP Page 5 of 13



R . AScl Corporation
. Enwmnmcntal Tcsung Division

‘SOP No.: TOX-03-R

Rcvicwcr;
_ ACUTE:TOXICITY TEST. FORM Page S of .7
Ascl Swdy DF: S/ O-Ob & Sponsor: , Ten Substance: (;//,«‘, P,
Y Test- Ocganism: F//m ‘ A;:. 4 9 M&y Dilution Water: - /9C
Study Director: | ntite phast TesHoue: 0 6 12 | Anetyss taiiats: ptfec
Today's Date: | ﬂfk ¢ w0 96 Time: [ Ton>
Conc. Exposure | lAlnd Obs 4 DO JpH. - - Temp. Cond. A,.Ilulinit'y Hardness
L) IDf & Rep | £ Affected | -  (mg/L) o). (pmbos/em) | (a3 mg (s mg
S €aCO,/L) | CsCOuy
o 1l 4 liefo |, - . |-
v B lsefe =% 9.7 12,98 f2ee /33
4G | A - lefo ' :
v 4. B YA 7.2 |2.95 | ek L5&
L& ] Jo/o ! N
¢ | R liets 3.9 |79 | d°e |2y
(/' 3 /4 J6/e
¥ 5 lfefe | ?.9  |#.90_2%C |199
? 3 ;Z J 7 /‘/ L4 . )
4 B =/ v 7.2 |#gZz |2t |29y
I A R VYR R A 2 2 2 ELT S & /5 1
. T [aekhefn
P c /5/55 Mean=SD
ﬁ:&\)& i /¢4a_ /’)4 'K/Jg G, Se”pr—u-;c
:/‘(it;'n::‘DO 1 on /.,L{} er . S/,gq» /-ngem V< 7//'/75' gs /a

Test . '

o .

o N
Test ' '/>< '

Organisms

Weight (g)

arc on the reverse side of this page.

Notc: Obs = Observation codes (or test ocgani and test sol
(OVER)

Revision Effective: 171999 N . AScl-ETD SOP P2ge 5 of 13



) ACUTE TOXICITY TEST FORM

. . L AScl Corporation
. Environmental Testing Division
SOP.ND.: TOX-03-R

<

Revicwer: \I“—L‘—ﬁ-j-

Page ...G;_ ot'i

aslswly D8 SO0 -0 &

Spoasor: 3/7’7 . Test Substance: Z"{/«p ]
Test Orgenism: = 4/ /7. A - /9 Drer Ditution Watee: D™
Study Directoc: : tn-Lifc Phast Teit Hou: 0 6 12 | Analyst's Initials:  dce
Today's Dute: /4, fog 24 a4 B % Time: (35
Conc. Exposure i Alive/ Obs Do JpH. - - | Temp. Cond. Alkalinity | Hadness i
(myu IDF & Rep | & Affocted -] - (ogfL) o). {umhos/cm) | (as mg (asmg
. . caCOy/L) | CaCOyL) :
o _/ l lo/p Lok | 80 | 2.2% 7QL 1490 —t
¥ A lefe 1 ; ' 1./ ;
Ll | A - liuf 8o 1243 | 20.(.]/5¢ \ V |
¢ 4. A8 s ' \ d
) . 4 V4 !
AC | A liof 27 |7es | 2o |13y AN ;
¥ /4 /07@ R // \\
43 | 2 lup 7€ |728< | 20.6 | 2eo [\
4 Z t0/e v ;
| \ :
22 A lofy 54451 32c 1763 |20¢ [ayg |1 S
& B a/, bt ‘
R | A lofn loeag 2.9 .| 38D |20.¢ | 3is
" 4
N 7 7
’ / \ // \“. / E
pd N /- ;
Pa . g Mem+SD }
Minimum DO \a
as % satn’ ?3 A
Test ,
Organisms A ] . / :
Length (mum) N1/ A4 é
L/ /N H
Test :
Ocganisms > \r\_ / \\,\ :
Weight (g) / i
Note: Obs = Observation codes for test organi and tes1 are on the reverse side of this page.

Revision Effective: 1/1999

(OVER)

AScl-ETD SOP Page 5 of 35



) ACUTE TOXICITY TEST FORM

. AScl Corporation

[:nwronmcntat Tcstmg Division

"SOP No.:

TOX-03-R

Rcvncwc,- i ‘ { ‘sc
Page __Z ofz

AScl Study Ds: St 0/0_45 ? Spoasor: gm . Test Substance: Z:’/A’Vr"\
Test Ocganism: //m . Age 'A / ? Dilution Watcr: * 7( A
Study Director: (L toLife Phass Test Howe: 0 ¢ 6 12 | Analyst's Initials: g/
Today's Date: ' 9/1}/‘3ﬂ 24 a 7m0 é) Time: S/ OO
Cone. Exposuce | & Alive/ | Obs Do oH. - - | Teme. Cond. Altalinity | Hardoess
”/L) IDF & Rep & Affected |- (mg/L) *C). (pnhos/cm) (as.mg (as mg
, €aCOy/L) | CaCO,ML)
o 7 7070 |l |22 | 877 |20.8 | 13)]
v 3 1 10/0 (Gak | -7 8’69 205 |I8F \\ f
. T A
P AR Y/ 2 9'0‘/ 2.5 | /56 A
4 . 1. B lro/to 2.€ |80 908 | /S7 { \\
20| 7 /ol 2ok | 2.2 |2F7 208 | /72 ‘
¥ 2 e /.0. aoed | 27 | % 78| 0.5 | /A2 /L
73| 7 (977 |4k |28 |2.9S |2oS | /25
¥ R _|ro/o |6wd |77 (299 | 20.5 | /929 //(l
S IVY = A
221 7 2/2 |e»el2( (250 | 2°-S 1239 /
VR (377 [T 7.6 |P€T | 20-S 12YR |
2| 7 (o/e 4/ | A
|3 e/ [ peAdd} 12 : //
. N \/
~ 1/ \/ VAN |
A/ X N
Y /N ?
‘ ' i
Parameter Comments: Mcan+SD .
Lisimam 00 g5/
Test : /5/;0 :
Zﬂ’:m; o L1efie [ix 12 15| 6| 1o [0 [1e [ 14]10 15 e | tefiv | 1S sy L
Test - g, S ‘-
anisms . » X A Ae .<§J &l o) 26 ) . ofasdins| nne
3rcgigh1@n3 ”j"‘ 05 30.0 mafaef aewclse 5.2l g _-3"‘1,1.8 15:4 |12.2{280|26- 914 I <9

" Note: Obs = Observation codes for test organisms and test solutions sre on the everse side of this page.

Revision Effective: 1/1999
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N " .ASel Corporation

" Eavironmeatal-Testing Division
SOP No.: TXT-OG-r

Reviewee!

s
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TEST. Litherre é/f%/)ﬂ/ e

OATE gle/es
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[ o .
. AScl Corpoul"o W/ AScl- Dul th
Environmemal Testi ng Division

SOP No. TXT-O -A
Reviewer: Mz

Page 2 of _{

.. AScl Corporatuon '
TEST INFORMATION & RESULTS

Date: M/Qg ol
Eflvent/ptfbiodt. /7 &/ ,&m,/’m//;
|| Template Number: y 7

Test Dates: | _é/?j’-—??/?? S |
'Dilution Water: &C/é ,»,”4/ > d / %&a/ // A // (/" < )

Test Site: v f .
Test Chamb_er /42 /7/4-{/ (' ?SZ”{/ ;’/ 59

Temperature: Mré s 2/ < Y A
o ‘Tcst Orgamsm/Age W JZ 74 ;/W /ZM .
Comments: ;
Z 7 C’//r/ e (ZFC'/) fo = 2. 3’5‘7 :
L s T L. S A

C / .P,,‘/ = 3L "7/{.?
. - —ErT
L on & K/ (,gq’ %.347)(/%) - AERTH }

| &,/4777%' .
‘__mﬂ,ﬁ(égf_/( DI @*’j
____(,24)(5”9/() (Cre32)"= £4.2 7,,&‘ ‘(\J(}{( ‘,&;{L y

A
| yb(ﬁ“f‘f“‘\fﬁ o |
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_AScl Corporation/AScl-Duluth

Eavironmental Testing Division
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AScl Corporation
Environmental Testing Division

Reference Toxicity Control Chart for
96-Hour Acute Tests with Juvenile Fathead Minnows

ﬂ January 1997 5.5 6.1 0.8 4.5 7.7
rFebruaty 1997 6.9 64 0.8 4.8 8.0
I February 1997 6.1 6.3 0.6 5.1 7.5
I March 1997 6.1 6.3 0.6 5.1 7.5
March 1997 - 8.0 6.6 0.9 48 8.4
March 1997 11.3 7.2 2.0 3.2 112
April 1997 10.2 7.6 . 2.1 3.4 1.8
June 1997 8.8 1.7 2.0- 3.7 11.7

July 1997 1.3 8.1 2.2 37 12.5
August 1997 11.3 8.4 2.3 3.8 13.0
November 1997 11.3 8.6 2.3 4.0 13.2
November 1997 n3 8.8 2.4 4.0 13.6
December 1997 11.3 9.0 2.4 4.2 13.8
December 1997 8.0 8.9 | 2.3 4.3 13.5
January 1998 10.2 9.0 2.2 4.6 13.4
February 1998 9.9 9.1 2.2 4.7 135
September 1998 11.3 9.2 22 4.8 13.6
November 1998 9.9 9.2 2.1 5.0 13.4
December 1998 9.2 9.2 2.1 5.0 13.4
December 1998 9.9 9.3 2.0 5.3 13.3
January 1999 57 9.1 2.1 4.9 13.3
February 1999 11.3 9.2 2.1 5.0 13.3
August 1999 11.3 9.3 2.1 5.1 13.5
September 1999 11.3 9.4 2.1 5.2 13.6
November 1999 9.5 9.4 2.1 5.2 13.6
December 1999 8.6 93 2.0 5.3 13.4




x+* Inhibition Concentration Percentage Estimate ***

Toxicant/Effluent: LITHIUM ION
Test Start Date: 9/3/99 Test Ending Date: 9/7/99
Test Species: FATHEAD MINNOW

Test Duration: HOURS, 48
DATA FILE:
Cconc. Numbexr Concentration Response std. Pooled
ID Replicates MG/L Means Dev. Response Means
1 2 0.000 10.000 0.000 10.000
2 2 1.700 10.000 0.000 10.000
3 2 2.600 10.000 0.000 10.000
4 2 4.400 10.000 0.000 10.000
5 2 7.500 10.000 0.000 10.000
6 2 13.000 4.000 2.828 4.000
The Linear Interpolation Estimate: 8.4167 Entered P Value: 10
Number of Resamplings: 80 80 Resamples Generated
The Bootstrap Estimates Mean: 8.5083 Standard Deviation: 0.2719
Original Confidence Limits: Lower: 8.1875 Upper: 8.8750
Expanded Confidence Limits: Lower: 7.5000 Upper: 10.2500
Resampling time in Seconds: 0.00 Random_Seed: -415225628
Press Any Key to Continue
x*x* Inhibition Concentration Percentage Estimate **#
Toxicant/Effluent: LITHIUM ION ‘
Test Start Date: 9/3/99 Test Ending Date: 9/7/99
Test Species: FATHEAD MINNOW
Test Duration: HOURS, 72
DATA FILE:
Conc. Number Concentration Response std. Pooled
D Replicates MG/L Means Dev. Response Means
1 2 0.000 10.000 0.000 10.000
2 2 1.700 10.000 0.000 10.000
3 2 2.600 10.000 0.000 10.000
4 2 4.400 10.000 0.000 10.000
5 2 7.500 7.500 2.121 7.500
6 2 13.000 0.000 0.000 0.000
The Linear Interpolation Estimate: 5.6400 Entered P Value: 10
Number of Resamplings: 80 80 Resamples Generated
The Bootstrap Estimates Mean: 6.0817 Standard Deviation: 0.9530
Original Confidence Limits: Lower: 5.1750 Upper: 7.5000
Expanded Confidence Limits: Lower: 3.7800 Upper: 13.0800
Resampling time in Seconds: 0.06 Random _Seed: 721617188

Press Any Key to Continue



x%x+ Inhibition Concentration Percentage Estimate ***
Toxicant/Effluent: LITHIUM ION

Test Start Date: 9/3/99 Test Ending Date: 9/7/99
Test Species: FATHEAD MINNOW :

Test Duration: HOURS, 96

DATA FILE:

Conc. Number Concentration Response std. Pooled
ID Replicates MG/L Means Dev. Response Means
1 2 0.000 10.000 0.000 10.000
2 2 1.700 10.000 0.000 10.000
3 2 2.600 10.000 0.000 10.000
4 2 4.400 9.500 0.707 9.500
s 2 7.500 3.000 0.000 3.000
6 2 13.000 0.000 0.000 0.000

The Linear Interpolation Estimate: 4.6385 Entered P Value: 10

Number of Resamplings: 80 80 Resamples Generated

The Bootstrap Estimates Mean: 4.6189 Standard Deviation: 0.1580

Original Confidence Limits: Lower: 4.4000 Upper: 4.8429

Expanded Confidence Limits: Lower: 3.6846 Upper: 5.4560

Resampling time in Seconds: 0.05 Random Seed: 2048006500

Press Any Key to Continue



"ENTER THE NUMBER OF MORTALITIES AT EACH CONCENTRATION:

0 000 12

WOULD YOU LIKE THE AUTOMATIC TRIM CALCULATION(Y/N)? Y

DATE: 9/3/99 TEST NUMBER: 1 DURATION :
CHEMICAL: LITHIUM SPECIES:
NOW
RAW DATA:
CONCENTRATION (MG/L) 1.70 2.60 4.40 7.50 13.00
NUMBER EXPOSED: 20 20 20 20 20
MORTALITIES: 0 0 0 0 12
SPEARMAN-KARBER TRIM: 40.00% .
SPEARMAN-KARBER ESTIMATES: LC50: - 11.86

95% CONFIDENCE LIMITS
- ARE NOT RELIABLE.

48 HOURS
FATHEAD MIN

- s - W - m wm TR W m mm MR R e T WR Tm R W A Mo A S M T e e e S 4 v e % T T W T T M e e M W W W W G e G e wm = e e SD e e W e e o wa mm

WOULD YOU LIKE TO HAVE A COPY SENT TO THE PRINTER(Y/N)?

ENTER DURATION OF TEST: 72

ENTER THE NUMBER OF MORTALITIES AT EACH CONCENTRATION:

0005 20
DATE : 9/3/99 TEST NUMBER: 1 DURATION:
CHEMICAL: LITHIUM SPECIES:
NOW
RAW DATA:
CONCENTRATION (MG/L) 1.70 2.60 4.40 7.50 13.00
NUMBER EXPOSED: 20 20 20 20 20
MORTALITIES: 0 0 0 5 20
SPEARMAN-KARBER TRIM: .00%
SPEARMAN-KARBER ESTIMATES: LCSO:! 8.62
95% LOWER CONFIDENCE: 7.76
9.58

95% UPPER CONFIDENCE :

72 HOURS

FATHEAD MIN

- - o o W o o ST W W W e W e e = WA e e A e E Sm e W e am S wm e e R G wm e TR W e e e o - = A e e T W e W mw W we w e m

WOULD YOU LIKE TO HAVE A COPY SENT TO

THE PRINTER (Y/N)?



ENTER THE NUMBER OF MORTALITIES AT EACH CONCENTRATION:

001 14 20
WOULD YOU LIKE THE AUTOMATIC TRIM CALCULATION(Y/N)? Y

DATE: 9/3/99 TEST NUMBER: 1 DURATION: 96 HOURS
CHEMICAL: LITHIUM SPECIES: FATHEAD MIN
NOW
RAW DATA:
CONCENTRATION (MG/L) 1.70 2.60 4.40 7.50 13.00
NUMBER EXPOSED: 20 20 20 20 20
MORTALITIES: 0 0 1 14 20
SPEARMAN-KARBER TRIM: .00%
SPEARMAN-KARBER ESTIMATES: LC50: . 6.58
95% LOWER CONFIDENCE: 5.82
95% UPPER CONFIDENCE: 7.44

e v - G o TS MR . WY R A Em G W e A S N e e G G e S G N M M R e e e e e e G m G T R WW A = P S A mm A G S e e e M BT e T W . e o e e e e B G e e e wm E— am

WOULD YOU LIKE TO HAVE A COPY SENT TO THE PRINTER(Y/N)?



Summary of Fisher’s Exact Tests

NUMBER NUMBER

GROUP IDENTIFICATION EXPOSED DEAD
CONTROL 20 0

1 1.7 MG/L 20 0

2 2.6 MG/L LITHIUM 20 0

3 4.4 MG/L LITHIUM 20 1

4 7.5 MG/L LITHIUM 20 14

5 13 MG/L LITHIUM 20 20

o - = D WS WP Wm s 0 . - . M = e m e e e Tm Em m e T ME m Wh W SR mh mm e M e e R T W e e e v e e e T e e e W G em e A M M a e e A e mm . o

Press any key to continue...
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ANALYTICAL RESULTS
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Spoasor Study ID# W2906
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/19/1999  ENVIRONMENTAL tapoy 'OMFaxNos  vert (RS- LEa
AN [From

CoDept.

REQUEST NO. W2806 PhOne # N
UESTOR NAME: RR ROBIDEAU s\ 215’7,
PARTMENT : NYA22 944
CT. NO: 0535
E RECEIVED: 10/20/199%9 PHONE NO: 651-7/78-4U4H
C: LITHIUM ANALYSIE ON AQUATIC TOX SAMPLES 3M FAX NO: 651-778-6176

entrations were based on Li ion.

lea prepared and analyzed using EPA method 200.7.

B I e . X I I I I AR I N R S R A R R R ]

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

1 09/22/99% 8ludge-0HR 1000mg/L

LI LITHIUM 500 MGQ/L 5
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

2 £9/09/99 Microtox 2000mg/L

LI LITHIUM 2000 MG/L 20
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

3 0%/21/9% DM-Initial 0.4mg/L

LI LITHIUM 0.46 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

4 09/2:/9%9 DM-Initial 1.11mg/L

LI LITHIUM 1.3 MG/L 0.01
400-7-PREP PREP BY EPA MBTHOD 200.7 COMPLETE

5 09/21/99 ©DM-Initial 5.14mg/L

LI LITHIUM : 5.6 MG/L 0.05
200-7-PREP PREP BY EPA METHOD 200.7  COMPLETE

6  09/23/99 DM-48HR Contorl A
LI . LITHIUM <0.01 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200.7  COMPLETE

7  09/23/99 DM-4BHR 1.85mg/L A
LT LITHIUM 2.2 MG/L ° 0.01
200-7-PREP PREP BY EPA METHOD 200.7  COMPLETE

8  09/23/99 DM-48HR 3,09mg/L A
LI LITHIUM ' 1.2 MG/L 0.05

11419/1999 ENVIRONMENTAL LABORATORY STATUS REPORT e




e B s -

CONTINUED
DESCRIPTION RESULT MDL or (85% C.I.)

8 09/23/99 DM-48HR 3.09mg/L A
200-7-PREP PREP BY EPA METHOD 200.7  COMPLETE

] 09/23/99 DM-48HR 3.05mg/L B
LI LITHIUM 3.2 MG/L 0.05
200-7-PREP PREP BY EPA METHOD 200.7  COMPLETE

10 05/23/99 DM-46HR 5.14mg/L A
LI LITHIUM : 5.4 MG/L 0.05
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETR

h1 09/23/99 DM-48HR 5.14mg/L C
LI LITHIUM 5.5 MG/L 0.01
200-7-PREP FREP BY EPA METHOD 200.7  COMPLETE ‘

N2 09/03/99 FHM-Initial 1.6mg/L A
LI LITHIUM ‘ 1.6 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200,7  COMPLETE

13 09/03/99 FEM-Initial 1.6mg/L B
LI LITHIUM 1.7 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200,7  COMPLETE

4 09/03/99 FHM-Initial 4.3mg/L A
LY  LITHIUM 4.3 MG/L 0.05
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

1S 09/03/99 FHM-Initial 4.3mg/l B
LI LITHIUM 4.2 MG/L 0.05
200-7-PREP PREP BY EPA MBTHOD 200.7  COMPLETE

16  09/03/99 FHM-Initial 12mg/L A '
LI LITHIUM 12 MG/L 0.1
200-7-DREP PREP BY EPA METHOD 200.7 COMPLETE

17 09/03/99 FHM-Initial 12mg/L B
LI ‘ LITHIUM 12 MG/L 0.1

11{19/1999 ENVIRONMENTAL LABORATORY STATUS REPORT 3
LAi REQUEST NO. W2506 CONTINUED
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SJMPLE DATE CODE DESCRIPTION RESULT MDL or {95% C.I.)

17 09/03/99 FHM-Initial 12mg/L B
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

18 09/05/99 FHM-48HR 7.2mg/L A
LI LITHIUM . 7.2 MG/L 0.05
200-7-PREP PREP RY EPA METHOD 200.7 COMPLETE

18  09/05/99 FHM-48HR 12mg/L A
LI LITHIUM 12 MG/L 0.1
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

230 09/07/95 PHM-96HR Control A
LI LITHIUM <0.01 MG/L 0.01
200~7-PREP PREP BY EPA METHOD 200.7 COMPLETE

g1 09/07/99 FHM-96HR Control B
LI LITHIUM <0,01 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200,7 COMPLETE

D2 09/07/99 FHM-96HR 1.6mg/L A
LI LITHIUM 1.6 MG/L 0.01
200-7-PREP PREP BY BPA METHOD 200.7 COMPLETE

k3 09/07/99 FHM-96HR 1.6mg/L B
LY LITHIUM 1.8 MG/L 0.0%
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

L4~ 09/07/99 FHM-96HR 4.3mg/L A
LI LITHIUM 4.4 MG/L 0.05
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

25 09/07/99 FHM-96HR 4.,3mg/L B
LI LITHIUM 4.3 MG/L 0.05
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

26  09/07/99 FHM-36KR 7.2mg/L A
LI LITHIUM 7.7 MG/L 0.1

11118/1998 ENVIRONMENTAL LABORATORY STATUS REPORT 4
REQUEST NO. W2906 CONTINUED
PLE DATE CODE 'DESCRIPTION RESULT MDL cr ($5% C.I.)
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26 09/07/95 FHM-96ER 7.2mg/L A
200-7-PREP PREP BY EPA METHOD 200.7 - COMPLETE
27 09/07/9% FHM-S6HR 7.2mg/L B
LI LITHIUM 7.3 MG/L 0.1
200-7-PREP PREP BY EPA METHOD 200.7 COMPLBTE
28 09/07/99 FPHM-96HR 12mg/L A
LI LITHIUM 12 MG/L 0.1
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE
29  09/07/99 FEM-96HR 12mg/L B
LI . LITHIUM 13 MG/L 0.1
300-7-PREP PREP BY EPA METHOD 200.7  COMPLETE
30 09/16/99 ALG Initial WEDTA Contrl
LI LITHIUM <0.01 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE
1 09/06/99 ALG Initial  WEDTA2.3mg/L
LI LITHIUM - 2.5 MG/L 0.01
200-7-PREP PREP BY BPA METHOD 200.7 COMPLETE
Ez 09/C6/99 ALG Initial  WEDTA3.9mg/L
LI LITHIUM 4.0 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE
33 09/06/99 ALG Initial  WEDTA6.Smg/L
LI LITHIUM €.4 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE
B 4 09/06/99 ALG Initial WEDTA 11mg/L
ggo—v-paap ?§§§13¥ EPA METHOD 200.7 ééuggé%E °-o
35 05/06/99 ALG Initial WEDTA 18mg/L
LI LITHIUM 19 MG/L 0.01
11/19/1999 ENVIRONMENTAL LABORATORY STATUS REPORT 5
REQUEST NO. W2906 CONTINUED
3&&"5&%& """ cobE DESCRIPTION  RESULT MDL or (95% C.1.}
35 09/06/99 ALG Initial WBDTA 18mg/L
20¢-7-PREP PREP BY EPA METHOD 200.7 COMPLETE




36 09/06/99 ALG Initial WEDTA 30ng/L
LT LITHIUM 29 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200.7  COMPLETE

37 09/06/99 ALG Initial WEDTA 50mg/L
LI LITHIUM 52 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

38 09/06/99 ALGC Initial WEDTA 83mg/L
LI LITHIUM 86 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

39 09/06/99 ALG-Initial W/O Control
LI LITHIUM <0.01 MG/L 0.01
200-7-PREP DPREP BY EPA METHOD 200.7 COMPLETE

40 09/06/99 ALG Tuitial W/0 2.3mg/L
LI LITHIUM - 2.6 MG/L 0.01
200-7-PREP PREP BY BPA METHOD 200.7 COMPLETE

B 09/06/99 ALG Initial W/0O 3.5ma/L
LI LITHIUM 4.0 MG/L 0.01
200-7-PREP PREP BY BPA METHOD 200,7 CCMPLETE

R2 09/06/99 ALG Initial W/0,6.5mg/L
LI LITHIUM 6.6 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

43 09/06/95% ALG Initial %/0 1llmg/L
LI LITHIUM 12 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

4 08/06/99 ALG Initial W/0 18mg/L
LI LITHIUM 19 MG/L 0.01

11/19/1999 ENVIRONMENTAL LABORATORY STATUS REPORT 6
REQUEST NO. W2906 CONTINUED

PLE DATE CODE DBSCRIPTION RESULT MDL or (95t c.1.}

44 09/05/95 ALG Initial %/0 18mg/L
200-7-®REY PREP BY EPAR METHOD 200.7 COMPLETE

45 09/06/99 ALG Initial W/0 30mg/L
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LI LITHIUM
200-7-PREP PREP BY BPA METHOD 200.7
46  09/06/99 ALG Initial W/O somg/L
LI LITHIUM '
200-7-PREP PREP BY EPA METHOD 200.7
41 09/10/99 ALG 96HR WEDTA Contrl
LI LITHIUM '
200-7-PREP PREP BY EPA METHOD 200.7
48 09/10/99 ALG 96HR WEDTA2 .3mg/L
LI LITHIUM
300~-7-PREP PREP BY EPA METHOD 200.7
49  05/10/99 Alg-96HR WEDTA3 . $mg/L
LI LITHIUM
200-7-PREP PREP BY EPA METHOD 200.7
|50 05/10/99 AlLG-$6HR WEDTA6 . Smg/L
LT LITHIUM
200-7-PREP PREP BY EFA METHOD 200.7
51 09/10/99 ALG 96HR WEDTA 11lmg/L
LI LITHIUM
200-7-PREP PREP BY BPA METHOD 200.7
F2 09/10/99 ALG 96HR WEDTA 18mg/L
LI LITHIUM
200-7-PREP PREP BY EPA METHOD 200.7
53 09/10/99 ALG 96HR WEDTA 30mg/L
LI LITHIUM
11Y19/1999 ENVIRONMENTAL LABORATORY
REQUEST NO. W2906 CONTINUED
LE DATE CODE DESCRIPTION
43 09/10/9% ALG 96HR WEDTA 30mg/L
200-7-PREP PREP BY EPA METHOD 200.7
34 09/10/99 ALG S6HR WEDTA 50mg/L
LI LITHIUM
200-7-5REP DPREP BY EPA METHOD 200.7

32 MG/L
COMPLETE

52 MG/L
COMPLETE

<0.01 MG/L
COMPLETE

2.6 MG/L
COMPLETE

3.8 MG/L
COMPLETE

6.4 MO/L
COMPLETE

11 MG/L
COMPLETE

19 MG/L
COMPLETE

30 MG/L

STATUS REPCRT

COMPLETE

5C MG/L
COMPLETR

0.01

0.01

0.01

0.01

PR R e e e R e L E L L IR R it it

0.0
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55 09/10/99 ALG 96HR WEDTA 83mg/L
LI LITHIUM 84 MG/L G.01
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

56  09/10/99 ALG 96HR W/0 Control
LI LITHIUM <0.01 MG/L 0.01
200-7-PREP PREP BY BPA METHOD 200.7 COMPLETE

57 09/10/99 ALG 96HR W/0 2.3mg/L
LI LITHIUM 2.6 MG/L 0.01
200-7-PREP PREP BY BPA METHOD 200.7 COMPLETE

58 05/10/99 ALG S6HR W/0 3.9mg/L
LI LITHIUM 4.0 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

59 09/10/99 ALG 96HR | N/0 6.5mg/L
LI _ LITHIUM 6.5 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200.7 COMPLBTE

60 09/10/9% ALG 96HR W/0 11mg/L
LI ' LITHIUM 12 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200,7 COMPLETE

Tsl 09/10/99 ALG $6HR W/0 18mg/L
LI LITHIUM 19 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

52 09/10/99 ALG 96HR Ww/0 30mg/L
LI LITHIUM 31 MG/L 0.01

11Y19/1999 ENVIRONMENTAL LABORATORY STATUS REPORT ]
u:f REQUEST NO. W3906 CONTINUED
é'}éﬂé"ﬁiié """" CoDE  ©  DESCRIPTION  RESULT MDL or (55% C.I.)

52 09/10/99 ALG SEHR . W/c 30mg/L
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

63 09/15/99 ALG $96HR W/0 Somg/L
LI LITEIUM 48 MG/L 0.01
200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE

g4 11/04/95 new 10000 " sludge
LI LITHIUM 100 MG/L 0.01
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200-7-PREP PREP BY EPA METHOD 200.7 COMPLETE
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