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: Abstract

This report documents .S d
toxicity and solubility of

component of the spin agent to be used 10!

er Labatories to determine the the aquatic
Intcrmedmte@'hlch 15 one

The study was conducted 1n

t 1 test of the new spin agent in

ordey to obtain necessary environmental permits to con ]
the ilot plant  The testin the pilot plant was subsequently canceled. however,

the Mformation 1n this report was forwarded to the Line 3 organization to assist 1n

meeting their environmental reqmrementsj

Olver Laboratories determined that the solubility of! Flouorotelomer

InEermedlate appeared to be 1n the order of 6 mg/L at standard temperature and pressure
Their screening tests also indicated no acute toxicity at concentration near the apparent

maximum solubility of 5 mg/L
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INTRODUCTION

1

In late 2000 a decision Was made to evaluate the spin agent 10
mth ilot plant  The spin agent to be tested wa

Fluorotelomer Intermediate and trans-1,2.D1 hylene in order to obtain
environmental approval to run the tests in th

chloroet
ilot plant, information was
needed on the aguatic tovicity of the T’l[tj ere was no pupnished data aval able

be used O

Spin age

on aquatic toxicity o”ﬂuorot&: omer Intermediate, therefore a study was
commuissioned with Olver Laboratones to determine the solubihity 1 water and the

aquatic toxicity The test 1n the pilol plant was subsequently canceled. however. the -

Somation 1n this report was forwarded to the Line 3 organization to assist in meeting
their environmental requirements

i OBJECTIVE

The purpose of this of the study was to deternune the toxicity 0 :
Fluorotelomer Intermediate af i Maximum concentration in water of 6 mg/L 10
Ceriodaphnia and fathead minnows (Pimephales promelas)

SUMMARY AND CONCLUSIONS

The 1mitial screening ests indicated no acute toxicity at concentrations near the
apparent maximum solubihity of 6 mg/L.  Inan effort to deternune the
concentrations that results in acute and chronic toxicity, acute an chronjc testing was
conducted using an expanded test solution sernes prepared usmguamended with
small amounts of methanol to increase solubiity The result of these tests indicated that

as not acutely toxic to Cenodaphmia and fathead minnows (Pimephales

promels) at concentrations approaching methanol-aided solubility hmits The 48-hour

- 1.Cso values for Cenodaphma and fathend minnows was greater than 500 mg/L. The no
observed effect concentration (NOEC) for the T hree-Brood Cenodaphnia Survival and
Reproduction chromc test was 100 mg/L while the NOEC for the 7-Day Fathead Minnow
Survival and Growth chronic test was 500 mg/L.  These respits ooest that there should
be no direct acute or chromc toxicity due to the presence ofﬂ,\t the maxtmum
apparent solubility i watet of 6 mg/L

PATENT SITUATION

At the present nme we have no plans to file for a patent

Compa iti
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No additonal testing 18 planned at thus time

PROGRAM

PUBLICATION STATUS

At the present tume we have no plans to publish the data contamned 1n this report
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APPENDIX

ppendix A Memo from R Lawrence Hoffman, Vice President, Olver Laboratories to
Thomas V. Robertso'n:)duted May 4, 2001 subject ”olubxh(y and Toxicity
Determination Program, Job Number 60175 i .

Appendix B “Determination of solubility and aqualic toxicity of DuPont Product
M‘luorotelomer Intermediate for E E DuPont De Nemours and Company by R

" Lawrence Hoffman dated May 3. 2001
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V R Consulting Engineers « Environmental Laboratories
LABORATORIES 1116 South Main Street Blacksburg, Virginia 24060

May 4, 2001

Mr Thomas V. Robertsogj

Development Associate

Environmental Affairs

E.l du Pont de Nemours and Company, Inc
P O Box 27001 ,

Richmond, VA 23261

Re Holublhty and Toxicity

Determination Program, Job
Number 80175

Dear Tom

Enclosed for your review and use are three (3} copies of the report which
describes the performance and results of theﬁolubmty and Toxicity
Determination program performed by Olver L orafries Incorporated for E | du Pont
de Nemours and Company, Incorporated. This program was performed to support
evaluations of the potential for the use of this product by examining 1ts potential effects
on wastewater toxicity The program, as described in our December 14, 2000 proposal,

- consisted of an intial determination of solubility in water and subsequent
determinations of acute and chronic toxicity to two common freshwater test organisms
As for the standard compliance monitoring performed by Olver Laboratories for DuPont,
the toxicity testing component of this program is reported In a GLP format

As indicated on the Matenal Safety Data Sheet provided with the sample, the
material appeared to be only slightly soluble in water As described in the report, the
solubility of the matenial in water appeared to be in the order of 6 mg/L at standard
temperature and pressure. The solubility In water appeared to increage {o levels of
500 mg/L to 1000 mg/L by adding a small amount of methanol to the riof to
addition to water For the reasons referenced in the report, the analysis of the
solutions provided inconsistent results and could not be used to confirm the
concentrations used in the toxicity evaluation component of this program.

/

- Blacksburg, VA (540) 552-6874

Com
Pany Sanitized, Does not contain TSCA CBI



Mr Thomas V. Robertson
“May 4, 2001 —_
Page 2

The nitial screening tests ndicated no acute toxicity at concentration near the
apparent maximum solubility of 6 mg/L. In an effort to determine the il oncentra-
tions that results in acute and chronic toxicity, acute and chronic testing was conducted
using an expanded test solution series prepared using@mended with small
amounts of methanol to increase solubility. The results of these tests indicated that

as not acutely toxic to Ceriodaphmnia and fathead minnows (Pimephales
promelas) at concentrations approaching methanol-aided solubility imits. The 48-hour
LC,, values for Ceriodaphnia and fathead minnows was greater than 500 mg/L. The no
observed effect concentration (NOEC) for the Three-Brood Ceriodaphnia Survival and
Reproduction chronic test was 100 mg/L while the NOEC for the 7-Day Fathead
Minnow Survival and Growth chronic test was 500 mg/L These results suggest that
there should be no direct acute or chronic toxicty due to the presence of!}at the
max1m51m apparent solubility in water of 6 mg/L '

+ | look forward to the opportunity to discuss this with you in more detail and 10
answer any questions that you may have As always, please do not hesitate to contact
me or David Griffiths

Sincerely,

o]Ouuwm

R Lawrence Hoffman
Vice President

RLH/eg!
Enclosures

cc: David W Griffiths, Ph.D., President, Olver Laboratories Incorporated

o

Company Sanitized. Doss nat contain TSCA CBI
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DETERMINATION OF SOLUBILITY

L AND A TIC TOXICITY OF DuPONT
PRODUCT, LUOROTELOMER INTERMEDIATE

SUMMARY

Solubility and aguatic toxicity determination studies were performed for the DuPont
product, o facilitate projections and assessments of the potential for toxicity n
wastewater that may contain this material. The solubility determination was performed
using a procedure developed by Olver Laboratones based on the substange information
contained on the Matenal Safety Data Sheet (MSDS) provided by DuPont.ﬁolubmw
in water was esgmated by establishing a calibration curve for GC/MS analysis. The
solubility of in water was determined to be on the order of 8 mg/L. However, when
introduced as a methanolic solution, it proved possible to produce what appeared to be
homogenous aqueous solutions containing as much as 1,000 mg/L of * 1t 1s believed
that these are not true solutions, but rather dispersions or micellar solutions

The aéute and chronic toxicity of !to Cenodaphnia dubia and fathead minnows
(Pimephales promelas) was assessed utilizing EPA/600/4-90/027F and EPA/600/4-91/002
methods, Toxicity testing consisted of initial range-finding tests which included a wide
range of oncentrations to establish a general level of toxicity for acute and chronic
testing using Ceriodaphnia dubia and fathead minnows. Toxicity range-finding tests were
followed by 48-hour static acute Ceriodaphnia and fathead minnow tests, a three-brood
chronic Cernodaphnia dubia test, and a 7-day chronic static renewal fathead minnow {est
The concentration series used In the toxicity rapge-finding tests ranged from 0.01 to
1,000 mg/L of ' For acute toxicity testing, concentrations ranged from 5 to
200 mg/L, while chronic testing included concentrations which ranged from 5 to 500 mg/L

[ R

Es’umated toxicity endpoints (LC, and NOEC values) were found to be as follows.

Toxicity Test Type Toxicity End~points
Ceriodaphnia Acute Test LC, »500 mg/L
. (100% survival at 500 mg/L)
Fathead Minnow Acute Test LCq >»500 mg/L
(100% survival at 500 mg/L)
Ceriodaphnia Chronic Test - Survival NOEC = 100 mg/L
Ceriodaphnia Chronic Test - Reproduction NQEC = 100 mg/L
Fathead Minnow Chronic Test - Survival NOEC = 500 mg/L
Fathead Minnow Chronic Test - Growth NOEC = 500 mg/L

Sa— "
| _ ] '_ 60175

Company Sanitized. Does not contain TSCA CBI



INTRODUCTION

Solubility determination and aquatic toxicity testing for the DuPont productjvere
atones Incorporated for the E.l. du Pont de Nemours and

performed_by Olver L
Compan rom January 12,20Q4 to February 27, 2001. The purpose of
this study was to detersr the solubthity o n water and to determine the acute and

chronic toxicity of o representative freshwater organisms. The foxicity © as
assessed through determination of median lethal concentration (LCy) values for acute
testing and no observed effect concentration (NOEC) values for chronic testing, using
Ceriodaphnia and fathead minnows.

METHODS AND MATERIALS

1.0 ﬁ%olubility Determination
-—15

All testing was performed using a sample of hrovided by DuPont. The sample wag
contained in a 3.63 kg/8 Ib can beanng the label:
Solubifity tests were performed according to the test protoco
Appendix 2.

{ that 15 provided In

2.0 ﬁAquatic Toxicity Determination

The toxicity tests were conducted according to “Methods for Measurnng the Acute Toxicity
of Effluents to Freshwater and Marne Organisms”, EPA/600/4-90/027F and "Short-Term
Methods for Estimating the Chronic Toxicity of Effluents and Recewving Waters to
Freshwater Orgamisms”, EPA/600/4-31/002

The toxicity testing component of this study was conducted following Good Laboratory

Practice general testing and reporting guidelines and the final report was reviewed by the

Olver Laboratories Quality Assurance Unit. Copies of the report and original raw data will
be mantained by Olver Laboratones. The original signed report and raw data will be
archived at Olver Laboratories Incorporated.

2.4 Test Organisms

Ceriodaphnia dubia and fathead minnows, originally obtained from the U.S. EPA and
subsequently cultured at Olver Laboratories, were used for acute and chronic testing.
Fathead minnow and Ceriodaphnia cultures were maintained in EPA moderately hard
water and the cultuning records indicated that the test organisms were in satisfactory health
at test intiation.  Ceriodaphnia cultures were fed a YCT (yeast-cerophyll-trout chow) and
algae (Selanastrum capricomutum) food mixture prepared at Olver Laboratories. Fathead
minnow cultures were fed brine shnmp naupli (Artemia sp. eggs obtained.from “Ocean

n} Page 4

60175
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Star International Inc.”, Snowville, VT, Lot No. 4400). Test organisms were fed for at least
two hours prior to use in testing.

| arval fathead minnows used in the chronic testing (Olver Culture No. 1810) were 1-24
hours old at test initiation and the control organisms had an average dry weight of
0 429 mg at test completion. The biological loading factor in the controls was 0.02 g/L.
Test organisms were fed 0.1 mL of a concentrated suspension of newly hatched (less than
24 hours old) bnne shnmp nauplii (approximately 700 to 1000 naupli) 2-3 times daily .
during testing Larval fathead minnows used in the acute testing (Olver Culture No 1809)
were 3 days old at test iniiation. The biological loading factor in the controls was 0 05 g/L
with an average weight (not dned) of 2.4 mg at test completion.

The Ceriodaphnia dubia used 1n the chronic test were obtained from Olver Laboratones
cultures produced from EPA-supplied stock. Cenodaphnia used in the chronic testing
(Olver Culture Nos. 1-30) were less than 24 hours old, and all within 8 hours of the same
age, at test inihation, and the control organisms had an average reproduction of 25.9 (per
surviving female) at test completion. Test organisms were fed 0.1 mL of YCT and 0 1 mL
of a cohcentrated suspension of algae (approximately 3.1 X 107 cells) once daily at test
solution renewal time. Ceriodaphnia used in acute toxicity testing were less than 24 hours
old at test initiation and they were not fed during testing.

The brine shnmp and YCT used in feeding were tested to show that concentrations of
metals, pesticides, and PCBs remained within acceptable limits No chemicals were
present in the bnne shnmp that made them unsuitable for use as a food source in aquatic
toxicity tests. Data for these analyses are included in Appendix 11

Monthiy eeference tests {Appendices 8 and 9) were performed to ensure that test organism
sensitivities and health were within acceptable imits. A sodium chloride reference toxicant
(EM Science; CAS #7647-14-5) was used and the results showed fathead minnow and
Ceriodaphnia sensitivities to be comparable to ranges previously established at Olver
|_aboratories.

22 Test Substance

A concentrated sample ofwontained in a gne-gallon sealedgnetal container was
provided to Olver Laboratories by the DuPont

provided with the sample identfied the material a
the following composition:

uorotelomer Intermediate with

Page 5
60175

Company Sanitized. Does not contain TSCA CBI



BdSed on the results of the“solubility determination, various concentrations o
were prepared for use in acute and chronic toxicity testing. The solubillity level for
in water was estimated at 6 mg/L, therefore, the theoretical concentrations o :
in nial range-finding toxicity tests were selected at and below the 5 m /L solubility level
Since no toxicity was observed at this level, higher concentrations of ivere prepared
for use In the acute and chroguc toxicity testing. These ranged from 5 to 500 mg/L  To
enhance the solubility of Jin preparing test solutions, was initially dissolved in
methanol (Burdick & Jackson, High Purity Methanol, CAS #67-56-1) pror to being mixed
in dilution water Test solution preparation for the range-finding, acute and chronic testin

is described in Section 2.4 2 through 2.4.4. In all cases, preparations of the i;
standards and test solutions was performed in a manner to minimize loss by volatization
to the éxtent practical. '

2.3 Dilution Water

The dilution water used for cultunng, toxicity testing, and mest solution preparation
was moderately-hard synthetic freshwater prepared using EPA guidelines (EPA/600/4-
90/027F and EPA 600/4-91/002) This dilution water was aerated prior to testing with oil-
free compressed arr. pH ranged from 7.7 to 8.0, conductivity ranged from 300 -
336 pmhos/cm, alkalinity ranged from 60 to 64 mg/L, and hardness ranged from 84 to
100 mg/L. Annual ddution water quality analyses data are provided in Appendix 10.

2.4  Toxicity Test Procedures

24 1 General Procedures

The acute and chronic toxicity tests were performed at 25°C + 1°C by placing the
test chambers in a constant temperature water bath. Test organisms were exposed
to ambient laboratory light (50-100 foot candles, measured at water surface) for a
16-hour day/8-hour night photoperiod. Transitional lighting (30 minutes, 30-40 foot
candles) was included at the beginning and end of the 16-hour light penod

For the Cenodaphnia dubia acute toxicity tests, plastic beakers filled with 25 mL of
test solution were used. For the fathead minnow acute toxicity tests, 600 mL glass

beakers filled with 500 mL of test solution were used. Beaker positions were
randomized in the water bath using random numbers. Test organisms were pooled

! i N } Page 6
60175

Company Sanitized. Does not conlain TSCA CBI



and placed (five at a time) into each test solution in a random order. Test
organisms were less than 24 hours old for the Ceriodaphnia acute tests and within
1 to 14 days old and within 24 hours of age for the fathead minnow acute tests.

Routine chemical analyses were condugted. Alkalinity and hardness were
measured in the control and highest est concentrations at test inmiation.
Conductivity. was measured in all test concentrations at test initiation and
termination. Dissolved oxygen, pH, and temperature were measured daily in one
replicate per effluent concentration. All chemical analyses were conducted as per
the EPA document "Methods for Chemical Analysis of Water and Wastes” (EPA
600/4-79-020) or APHA, “Standard Methods for the Examination of Water and
Wastewater”, 18th Edition. Dissolved oxygen was determined by electrode EPA
Method 360.1.

PARAMETER TEST METHOD TEST SOLUTIONS ANALYZED FREQUENCY
pH EPA 150 1 Al ’ Daily
Temperature EPA 1701 All Daily
Dissolved Oxygen EPA 360 1 All Daily
Conductivity EPA 1201 All .1 Begmnning/End
Alkalinity EPA 310 1 Control and Highest Concentration Beginning
Hardness EPA 130 2 Control and Highest Concentration Beginning

For the Ceriodaphnia chronic test, 30 mL plastic beakers filled with 15 mL of test
solution were used. Beaker positions were randomized in a holding tray using
random numbers. One Ceriodaphnia neonate (20-24 hours old) was placed in each
of ten replicate test chambers per test solution using the assigned positions  All test
chambers, contained in their holding trays, were placed in the water bath. The
number of surviving Ceriodaphnia in each test concentration was determined prior
to test solution renewal. Dead Ceriodaphnia were discarded. Test solutions were
renewed daily by transferring each of the onginal Ceriodaphnia into freshly. prepared

test solutions. The number of Ceriodaphnia neonates, reproduced by the
adult female Ceriodaphnia in each replicate test chamber, was counted and
recorded at each daily test solution renewal time

In the chronic test, Ceriodaphnia were fed 0.1 mL of a concentrated suspension

(approximately 3.1 x 107 cells) of algae and 0.1 mL of YCT food mixturg datly, at test
solution renewal time. Ceriodaphnia were exposed to ambient laboratory light (50-

H P
60175
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100 foot candles, measured at water surface) for a 16-hour day/8-hour night
photopenod with transitional hghting Transitional lighting (30 minutes, 30-40 foot
candles) was included at the beginning and end of the 16-hour light pernod.
Temperature was maintained at 25°C 1°C by placing the test chambers in a
constant temperature water bath.

For the fathead minnow chronic test, beakers (glass; 600 mL) filled with 250 mL of
test solution were used. Ten fathead minnow larvae, 1-20 hours old, were placed
In each of four replicate test chambers per test solution using random numbers All
test chambers were positioned in the water bath using randomization techniques.
The number of surviving larvae in each chamber was determined prior 1o test
solution renewal. Dead larvae were discarded. Test solutions were renewed daily
by siphoning approximately 80% of the test solution out of the, chamber The

- original test volume was restored by adding freshly prepared solutions to the
test chambers. -

2 4.2 Toxicity Range-Finding Tests

The initial phase of testing consisied of a seres of 48-hour range-finding tests to
- determine the general toxicity of @@ Jover a wide range of test congentrations
Targeted test solutionsg ranged from 0.01 mg/L to 1,000 mg/L of f Based on
the results of thedolubﬂﬂy determination, an initial concentration series was
selected to perform the toxicity range-finding tests. Since the solubility o in
water was estimated at 6 mg/L, the nitial toxicity range-finding tests were performed
using a diluhiog series consisting of control, 0.01 mg/L, 0.1 mg/L, 1 mg/L, and

5mg/L of § ' Since no evidence of toxicity was observed at these levels, the
dilution senes was expanded to include targeted 100 mg/L 1o 1,000 mg/L
concentrations. To enhance the solubility of § n water, used to prepare

test concentrations greater than 6 mg/L was initially mixed with 500 nL of reagent-
grade methanol; this mixture was then added to moderately hard water to prepare
the test solutions.

2.4.3 Acute Toxicity Testxvnq

- The second phase of testing involved the performance of 48-hour static acute
Ceriodaphnia dubia and fathead minnow tests. Based on the results of the toxicity
range-finding tests, a concentration seges consisting of control, 200 mg/L
300 mg/L, 400 mg/L, and 500 mg/L oﬁNaS used. The highest targete “
concentration used in testing was at 500 mg/L since, above 500 mg/L, i not
appear to remain in solution. At concentrations greater than 500 mg/L small
droplets opere observed adhenng to the glassware used to prepare the test
solutions. An additional control solution consisting of 500 xL. methanol/L of dilution

water was included in testing to identify any potential toxicity associated with the
presence of methanol in solution. Based on the available toxicity data on methanol

e !l i Page 8
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(EPA documents: EPA-600/6-91/005 and EPA/600/6-91/003), the concentration of
methanol in the test solutions (0 05%) was well below the expected toxic levels (1.e.,
2% to 5% for acute toxicity and 0 3% to 0 5% for chronic toxicity)

test solutions were prepared by first dissolving the pre-measured volume of
concentrate 1n 500 nL_of mgthanol prior to mixing in the dilution water The
measured concentrations o n test solutions were based on a specific gravity

of 1.4 as noted on the matenal gafety data sheet provided with the sample The
acute test dilution series and est solution preparations are summarized

below.

Test Soluti Volume OF/’] 000 mL
(mg/Lﬂ Dilution Water

Control None
Control with Methanol None
200 142 pl
300 213 ul
400 284 ub
500 355 pl

2.4.4 Chronic Toxicity Testing

The third phase of testing involved the performance of the static renewal
Ceriodaphnia dubia and fathead minnow tests. Based on the results of the acute
toxicity tests, a dilution senes consisting of confrol, 5 mg/L, 10 mg/L, 25 mg/L, 50
mg/L, 100 mg/L, and 500 mg/L of targete concentrations were used for the
chronic testing  An additional control solution consisting of 500 xL of methanol/L
of dilution water was included in testing to serve as a second control for
determinations of potential toxicity associated with the presinci if methanol in test

olytjons Methanol was used as a solvent medium fo nior to mixing of
ﬂwlth dilution water and preparation of test solutions.™
Test solutions were prepared at test inihatign and daily chronic test solution
renewals. A 100 mg/L stock solytio was used to prepare the 5 mg/l,
10 mg/L, 25 mg/L, and 50 mg/Luest solutions. tock solutions were
measured volumetrically, dissolved in 500 nL of pure methanol, and added to

premeasured volumes of dilution water. The solutions were gently mixed in a
separatory funnel prior to use.

E a Page 9
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Test Concentration (mg/l Volume OB‘] 000 mL dilution water
Control None
Control with Methanol None
5 5 mL of 100 mg/ isolution
10 10 mL of 100 mg/_ Gl solution
25 25 mL of 100 mg/L‘so!utlon
50 " 50mL of 100 mg/L- solution
100 71 ub
{ 500 355 ul

2.5 Statistical Analysis
In light‘of the analytical difficulties present all statistical analyses of acute and

ed b
chronic test data were based on targeted %oncentraﬁons.

Insufficient mortalities occurred in the acute toxicity tests to calculate an LCs,. Mortality per
test concentration was reported, and the LCq, values were approximated based on the
highest test solution used.

Statistical analysis procedures described in EPA/600/4-91/002 were used with Toxstat
Version 3.5 to perform statistical analyses for the Ceriodaphnia and fathead minnow
chronic tests. For the Cenodaphnia chronic test, survival was analyzed first using Fisher's
Exact Test. Normality of distnbution and homogeneity of vanance for the reproduction data
were next checked with the Shapiro Wilk's or Chi-Square Tests and Bartlett's Test,
respectively. ANOVA and Dunnett's Test or Steel's Many-One Rank Test were used to
evaluate reproduction. Any Ceriodaphnia test replicates identified as males were excluded
from the reproduction data analyses as per EPA guidelines.

For the fathead minnow chronic test, data were transformed using the arc sine [square root
(y)] transformation. Survival was analyzed first. Normality of distnbution and homogeneity
of varance were next checked with Shapiro-Wilks and Bartlett's Test, respectively
ANOVA and Dunnett's Test or Steel's Many-One Rank Test were used to evaluate
mortality and growth. If any test concentrations showed statistically significant mortalities,
they were excluded from the growth data analyses For statistical analyses of growth data,
average growth of the organisms was based on the onginal number of larvae, as per EPA
method guidelines.

60175
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Two sets of data analyses were performed for the chronic toxicity tests. Test organism
survival and reproduction or growth in the, est solutions were statistically compared
to both the standard control group (with no added methanel) and the methanol control

group.
RESULTS

1.0 ﬁSolubility Determination

Attempts to determine the water solubility o
protocol that is included in Appendix 2. In bnef, excess as recewved from DuPont -
was equilibrated with delonized water in a separatggy f nel. After phase separation, an
aliquot of the aqueous phase was analyzed for Mcontent by purge and trap gas
- chromatographic/mass spectrometnc (GC/MS) techniques. '

ollowed the approach given in the test

The analytical system used for all determinations consisted of a Tekmar Model 3000 purge
and trap concentrator mterfaced to a Hewlett Packard Model 58

GC, and aVG Trio |
mass spectrometer Calibration gtandards consisted of samples o in laboratory pure
deioniZed water containing t concentrations of 80, 40, 20, 8.4, 4 2, and 2.1 ng/L.

The standards were prepared by caifulli adding to 25.0 mL of water appropriate

quantities of a stock solution containing t a concentration of 40 pg/mL in methanol.
To minimize loss 0 y evaporation, the standards were prepared In purge and frap
test tubes which were secured to the Tekmar purge and trap unit immediately after
preparation.

Based on the chromatographic results obtained during calibratlon,ﬁappeared to
consist of a mixture of three poorly resolved constituents eluting witha retention time of
between 4.0 and 4.1 minutes. Mass spectra for each of the constituents were virtually
identical in that they exhibited prominent peaks, in decreasing order of intensity, at mass
to charge ratios of 77 (100% intensity), 51 (26% intensity), and 68 (14% intensity) Raw
data lustrating a typical chromatogram and mass spectrum are included in Appendix 3
Also included in Appendix 3 is the derved calibration curve, which proved to be linear with
a coefficient of determination of 0.991.

- Samples of-saturated water were analyzed for ontent on 11 separate
occaslons, over the course of three separate days. Eacp run was preceded by the
analysis of a mid-point calibration standard containing hat a concentration of
0.040 mg/L. Recoveries of the standard ranged from a low of 0.037 mg/L to a high of
0.052 mg/L, and averaged 0.046 mg/L (115% of theory).

For reason that are not immediately obvious, the results for th aturated water
solutions proved to be poarly reproducible, ranging from a minimum value of 1.15 mg/L to
a maximum of 16.7 mg/L. For the entire set of 11 determinations, the average was found
to be 6.14 mg/L, with a standard dewviation of £5.33 mg/L.

i - Page 11
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It is equally puzzling to note that the chromatogram obtained for the”sa‘murated water
solutions was. different from that obtained during the analysis of the alibration standards
Whereas the eak had onginally appeared as a poorly resolved tnplet, the peak for
the saturated water solutions took on the appearance of a well-resolved doublet, with one
peak eluting at a retention time of approximately 3 6 minutes, and the second with a
retention time of 4 1 minutes. Again, mass spectra for the peaks were virtually identical

Although it amoupts to little more than speculation, possible explanations for the observed
behavior of] in water include the following:

1. qmay possess sufficient surface activity to form micellar solutions  If s0,
may tend to form monomolecular layers at the air/water interface and/or at the
water/glass interface, making it difficult to withdraw representative samples from the
- bulk “solutions” for analysis.

2. ”ﬁay be sufficiently reactive to undergo degradation (or polymenzation) in the
eafed inlet of the gas chromatograph. If this were the case, it would not be

}surpn'sing to see multiple peaks of vanable intensity.

3 Focusing finally on the different peak patterns, and noting that the standards (which

appeared as triplets) were analyzed immediately after preparation, whereas the

saturated water samples (which appeared as well-resglve doublets) had

aged for up to several days prior to analysis, it may be thati Is undergoing

some unspecified sort of time dependent chemical transformation when allowed to
equilibrate with water.

Despite the unusual properties exhibited by_m water, it can be concluded with a high
degree of certainty that its solubility 1s extremely low, most likely on the order of 10 mg/L
or less. .

2.0 _Foxicity Determination

2.1 Toxicity Range-Finding

- All data generated for the toxicity range-finding tests are included in Appendix 4.
The results indicated no acute toxicity to fathead minnows and Cerodaphnia at
targeted &cconcentraﬁons ranging from 10 mg/L to 1,000 mg/L (actu
concentration may be less than 1,000 mg/L due to apparent accumulation OT&
on glassware) Toxicity data for these tests are summarized in Table 1

2.2  Acute Toxicity Testing

All data generated for the acute toxicity tests are included In Appendix 5 _ The
results indicated no acute toxicity to fathead minnows and Ceriodaphinia a

i i Page 12
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TABLE1

TOXICITY RANGE-FINDING DATA SUMMARY

Percent Survival
Test Certodaphnia Fathead Minnow
Concenigatiop!"
(mgl!_g 24-Hour 48-Hour 24-Hour 48-Hour

Control® 100 100 100 | 100
001 100 100 100 100
0.1 | 100 100 100 100
10 100 100 100 100
50 100 1 - 100 100 100
100 100 100 | 100 100
1,000 100 100 100 100

Toxicity End-Pomnt!! LCs >1,000 mg/L LCq >1,000 mg/L

Notes

—

Targeted test concentrations.

2. Control consisted of EPA moderately hard water and contained hoﬁ

3 Actual‘oncentratlon may be less than 1,000 mg/L based on appearance of
esidual on glassware used to prepare test solution. :
4. LC,, values estimated based on test organism response in highest targeted test

solution.

Job Number 60175
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concentrations ranging from 200 mg/L to 500 mg/L. The survival of Cernodaphnia
in the methanol contrgl (70% survival) was reduced relative to the standard control
(100% survival) andﬁtest solutions (90% - 100% survival). No reason for this
reduction 1n survival was identified. The results are summarized in Table Z2_A
depicted, the LC,, values for both tests were estimated based on the hlghes“
test solution used and are reported as greater than (>) 500 mg/L.

2.3 Chronic Toxicity Testing .
All data generated for the chronic toxicity tests are included in Appendices 6 and 7
and the test results are summarized in Tables 3 and 4. Statistically_fatbhead
rinnow survival and growth were not significantly reduced by exposure o test
concentrations ranging from 5 to 500 mg/L. This was consistent for comparisons

- to standard laboratory water (no methanol) controls as well as compansons to
control water spiked with 500 L methanol. The no observed effect concentration
(NOEC) value for this test was based on the highest test concentration used and
1s reported as NOEC = 500 mg/L. No unusual behavior was observed by control
larvae in the dilution water controls and dilution water with methanol controls.

. In the Ceriodaphmia chronic test, survival was significantly reduced in the 500 mg/L

oncentration (40% survival) Cernodaphnia survival and reproduction data

were statistically analyzed by comparing the survival and reproduction in each test

concentration to the standard control group (with no methanol added) (Table 3) and

to the methanol control group (Table 4)_A statistically significant reduction in

reproduction was observed at the 25 mg/L est concentration when the data

were compared to the standard control group, resulting in a non-continuous dose-

dependent toxicity response  In accordance with standard EPA chronic test data

evaluation procedures, the NOEC value for this test may be defined as 10 mg/L, the
h'igh‘es& concentration under the lowest statistically significant concentration

(25 mg/L). Alternatively, test organism reproduction at the 25 mg/L concentration
may be considered aberrant and the NOEC may be defined as 100 mg/L, based on
improved reproduction (relative to the 25 mg/L concentration) in the 50 mg/L and
100 mg/L test concentrations The reproduction data analyses shgwed no
statistically significant reduction in reproduction in the 100 mg/L and lowe est

- concentrations when the data were compared to the methanol-spiked control group
(Table 4). The NOEC value for the test when compared to the methanol-spiked
control'was 100 mg/L.

In light of test organism reproduction reproduction in the 5 mg/L, 10 mg/L, 50 mg/L,
and 100 mg/L test concentrations, the NOEC for Ceriodaphnia 1s believed to be
100 mg/L.

E i Page 14
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TABLE 2

ACUTE TOXICITY DATA SUMMARY

Percent Survival
Test Cenodaphrua Fathead Minnow
Concengatiog!"
{mg/ 24-Hour 48-Hour 24-Hour 48-Hour
Control® 100 100 95 85
Cornitrol with 100 70 100 100
Methanol®
200 100 85 100 100
300 100 100 100 100
409 100 90 100 100
500 100 95 100 100
Toxicity End-~ LCq >500 mg/L LCy >500 mg/L. LCg >500 mg/L LLCsp >500 mg/Ll
Point**!
Notes.
1. Targeted test concentrations.

2. Control consisted of EPA moderately hard water and contained noﬁ

3. Control consisted of EPA moderately hard water and contained 500 pL methanol/L.
and no

4. LC,, values estimated based on test organism response in highest targeted test
solution.

Job Number 80175
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TABLE 3

CHRONIC TOXICITY DATA SUMMARY
COMPARISON TO STANDARD CONTROLS

Toxicity Test Results
Cenodaphnia Fathead Minnow
Test
Concentatgal” Average Growth
(mg/] Percent Survival Average Reproduction Percent Survival (mg)
Control® 100 180 98 0 420
5 100 166 et} 0 468
10 80 171 a5 0 416
25 S0 13.94 - 895 - 0.430
50 70 . 152 100 0.442
100 , 70 172 100 0.39%
500 407 NA# 98 0.422
Toxicity End- NOEC - Survival = 100 mg/L NOEC - Survival = 500 mg/L
Points NOEC - Reproduction = 100 mg/A.® NOEC - Growth = 500 mg/L
IC,s - Reproduction >500 mg/L® IC,s - Growth >500 mg/L"®
Notes-

-

Targeted test concentrations.
2. Control consisted of EPA moderately hard water and contained noa

3. Asterisks (*) indicates a statistically significant reduction in survival and/or reproduction
as compared to the control group.

4. Not Applicable. Since test organism survival at this concentration was signifi cantly
reduced relative to the control group, reproduction data was not included in the
reproduction analysis.

5. Reduction test organism reproduction at the 25 mg/L concentration considered
abberant. NOEC reproduction value based on test organism reproduction in 100 mg/L.

concentration.

6. IC,s values estimated based on test organism response in highest targeted test
solution.

Job Number 80175

May 3, 2001 B

16 : OLVER

LABORATORIES

Company Sanitized. Does not contain TSCA CBI



TABLE 4

CHRONIC TOXICITY DATA SUMMARY
COMPARISON TO METHANOL-SPIKED CONTROLS

Toxicity Test Results
Cenodaphnia Fathead Minnow
Test
Concengratiog"! Average Growth
{mg Percent Survival Average Reproduction Survival {mg)
Control with 90 143 95 0 407
Methanol®
v 5 100 166 98 0.468
10 80 171 95 0.418
25 90 139 95 0430
50 70 152 100 0 442°
100 70 172 100 0399
500 40~ NAK 98 0422
Toxicity End- NOEC - Survival = 100 mg/L NOEC - Survival = 500 mg/L
Points NOEC - Reproduction = 100 mg/L NOEC - Growth = 500 mg/L
IC,s - Reproduction >500 mg/L® IC,; - Growth >500 mg/L
Notes:
J
1. Targeted test concentrations.

2. Coitrol ionsisted of EPA moderately hard water and contained 500 uL methanol/L and

no

3. Asterisks (*) indicates a statistically significant reduction in survival and/or reproduction
- as compared to the control group.

4. Not Applicable. Since test organism survival at this concentration was significantly

reduced relative to the control group, reproduction data was not included in the
reproduction analysis.

5. IC,5 values estimated based on test organism response in highest targeted test
solution.

Job Number 60175
May 3, 2001
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APPENDIX 1

MATERIAL SAFETY DATA SHEET
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The MSDS format adheres to the standaxds and regqulatory requarements
of the United States and may not meet regulatoxry requirements
in other countries.

DuPont Page 1
Material Safety Data Sheet

H FLUOROTELOMER INTERMEDIATE
evized 12-JAN-1998

Material Identification

is a registered trademark of DuPont.
. Company Identification

MANUFACTURER/DISTRIBUTOR
DuPont
1007 Market Street
Wilmington, DE 15888

P&iONE NUMBERS

. Product Information : 1-B00-441-7515
Transport Emergency : CHEMTIREC 1-800-424-9300

Medical Emergency : 1-800-441-3637

Potential Health Effects

- Eye contact may cause eye irritation with discamfort,
tearing or blurriag of visiom.

Based on related products, inhalation of spray or mist may cause
nasal, throat, or Jlung irritation. Inhalation of large amounts of
respirable particles may be toxic to the lungs. Symptoms may be
modest initially, followed in hours by severes shortness of breath
requiring prompt medical attention.

carcinogenicity Information
None of the components present in this material at concentrations

equal to or greater than 0.1% are listed by IARC, NTP, OSHA or AEGIH
as a carcinogen.

19 '
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pU004604 DuPont page 2
Material Safety Data Sheet

INHALATION

1f inhaled, remove to fresh air. If not breathing, give
artificial respiration. If breatbhing is difficult, give Oxygen-
call a physician.

SKIN CONTACT

Flush skin with water after contact. Wash contaminated clothing
pefore reuse.

EYE CONTACT

Tn case of contact, immediatsly flush eyes with plenty of water
for at least 15 minutes. Call a physician.

IHGESTION
Tf swallowed, do not induce vomiting. Tmediately give 2 glasses
of water. Never give anything by mouth to an unconscicus person.

call a physician.

Notes to Physicians

Activated charcoal mixture may be administered. To prepare
activated charcoal mixture, suspend 50 grams activated charcoal in
400 mlL water and mix thoroughly. Administer 5 mL/kg, or 350 ml-
for an average adult.

Flammable Properties

Flash Point : Does mot igmnite
Mathod : PMCC

_gazardouﬂ decomposition products including carbon dioxids, carbon
monoxide, hydrogen fluorida, toxic gases or particles may be
formed during combustion. Thesa products may cause severs eye,
nose, throat, and lung irritation or toxic effects.

Extinguishing Media
Water Spray, Foam, Dry Chemical, CO2.

Fire Fighting Instructions

Wear self-contained treathing apparatus. Wear full protective.
equipment.

Compan i
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DU004604 ) DuPont Page 3
Material Safety Data Sheat

(FIRE FIGHTING MEASURES - Continned)

Avoid breathing decomposition products.

safegunards (Personnal)
NOTE: Review FIRE FIGHTING MEASURES and HANDLING (PERSONNEL)
sections before proceeding with clean-up. Use appropriate
PERSONAL PROTECTIVE EQUIPMENT during clean-up-.

Spill Clean Up

- Soak up with sawdust, sand, oil dry oxr other absorbent material.
Shovel or sweep up.

accidental Release Measures

Flush spill area with watexr.

Handling (Personnel)

avoid contact with eyes. Wash thoroughly after bhandling. Do not
store or consume food, drimk, or tobacco in areas where they may
pecome contaminated with this material. Avoid circumstancea that
produce respirable particles unless suitable ventilation and
raspirator are used.

Storage
-Xxmep container tightly closed.

Keép away from open flames and heated surfaces above 200
degrees C (392 deg F).

Engineering Controls

Keep container tightly closed. Use only with adequate wventilation.
vVent heated extruder or dryer fumes outside work area. Do not
aerosclize. In spray applications, use airless type pressure
spray equipment at less than 60 psi, and exhaust ducts, drip pans,
or pther design features to minimize worker exposura to mists and
averspray.

Keep away from open flames and beated surfaces above 200
degC (392 degF).

F
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DU004604 DuPont Page 4
Material Safety Data Sheset

(EXPOSURE CONTROLS/PERSONAL PROTECTION -~ Continued)
personal Protective Equipment
EYE/FACE PROTECTION
wear safety galsses or coverall chemical splash goggles.
RESPIRATORS
Wear NIOSH approved respiratory protection as appropriate.
PROTECTIVE CLOTHING
Where thera is potential for skin contact bave available
and wear as appropriate, impervious gloves, apron, pants,
and jacket.
Exposure Guidelines
Applicable Exposure Limits
parfluorobutylethylene
PEL (OSHA) : None Established
TLV {ACGIH) : None Established
AEL * {(DuPont) : 100 ppm, B Hr. TWA
~ AFL ig DuPont’s Acceptable Exposure Limit. Where governmentally

imposed occupational exposure limits which are lower than the AEL
are in effect, such limits shall take precedence.

Exposure Guideline Comments

No AEL bas baen established for this product. Other
products with fluorinated material components have an AEL of
0.1 mg/m3 to 1 mg/m3 {8 bhour TWA) foxr regpirable siza
2eros0l Paxrticles.

Air monitoring studies conducted at custcmer sites
indicates that the use of the recammended low presgsurs
(less than 60 psi) airless type, garden type or deck
specific hand pump sprayer with spray tip orifice minimum
of 0.031 inches in diameter does not produce respirable
size aercsol particle concentrations near the AEL.

Physical Data

Boiling Point 58 C (136 F) @ 760 mm Hg

% Volatiles : 100 WT%

Solubility in Water : Negligible

odox : Ethereal

Form : Liquid, Clear )
Color : Colorless A
Specific Gravity : 1.4
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DU004604 DuPont Page 5
Matrerial Safety Data Sheet

Chemical Stability

gtable at mormal témperatures and storage conditionsg.
Incompatibility with Other Materials

None reascnably foreseeable.
pDecomposition

Hazardous decomposition products including carbon dioxide, carbon .
monoxida, hydrogen fluoride, toxic gases or particles may be
formed during combustion. These products may cause Bevere eys,
nose, throat, and lung irritation or toxic effects.

Polymerizationm

Homopolymerization will not occur. Copolymerization can
ogcur in the presence of free radical sources, heat or UV
light.

Ighalation 1 hour ALC: >7,178 ppm in mice
Oral LD50: >25,000 mg/kg in rats

The product is not a skin irritant, is a mild eye irritant,
and is untested for skin sensitization in animals. Repeated
exposure to high levels (5 vol%) produced blood changes
(decreased platwlets and increased monocyte). Tests in
animals demonstrate no developmental toxicity. The product
does not produce gemetic damage in bacterial cell cultures
but has not been tested in animals. Tests foxr carcinogenic
and reproductive activity have not been performed.

Waste Disposal .

Treatment, storage, transportation, and disposal must be in

accordance with applicable Federal, State/Provincial, and Local
regqulations.

Com .
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DU004604 DuPent Page 6
Material Safety Data Sheet

Shipping Information
Not Regulated as a hazardons material by DOT, IMO, or IATA.

7.5. Federal Regulations
TSCA Inventory Status : Reported/Included.

TTTLE ITI HAZARD CLASSIFICATIONS SECTIONS 311, 312

Acute : Yes
Chronic : No
Fire : No
Reactivity : No
Pressure : No

NPCA-HMIS Rating

Health : 1
Flammability ]
Reactivity : 0

Fersonal Protection rating to be supplied by user depending on use
conditions.

Tha data in this Material Safety Data Sheet relates only to the
specific material designated herein and does pot relata to use in
combination with any other material or in any process.

Responsibility for MSDS MSDS Coordinator

Address DuPont Chemical Solutions Entexrprise
Wilmington, De. 19838 ’
[ Telephone : 800-441-7515

# Indicates updated section.
This information is based upon technical information believed to be
. reliable. It is subjsct to revision as additiomal knowledge and

experience is gained.

End of MSDS
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APPENDIX 2

SOLUBILITY DETERMINATION -
TEST PROTOCOL
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Test Protocol for
Determining the Solubility of
i in Water

1 Obtain sample of authentic product from DuPont. No more than 100 mL should be
required

2 Calibrate the GC/MS sys using samples of the authentic product. At the same time,
determine a RREJo n relation to an internal standard having a retention time
similar to that of] ' mwﬂs claimed to exhibit neghgible solubility in water,
prepare calibration standards by dissolving carefully weighed quantities of the product
as received In a suttable solvent Methanol 1s suggested. The calibration curve should
be constructed using a minmum of four, and preferably five, calibration standards

3 Equtlabrate-thh labaratory pure water as follows

a Place approximately 25 mL of the product as received in a clean 2L separatory
funnel.

b Add 1L of laboratory pure water

c Shake vigorously to intimately mix the two phases, venting to atmosphere as

needed to relieve pressure  Allow the phases to separate, then repeat both
steps a mintmum of five (5) times

d After mixing, aliow the funnel and its contents to stand undisturbed overnight (to
ensure complete phase separation)

e Remove a portion of the aqueous phase (upper phase) using a clean transfer
pipet Place the sample in a 40 mL VOA vlil impped with a Teflon®-lined cap

Make the transfer quickly to avoid loss o o the atmosphere When full,
seal the vial with its cap such that zero hardspace exists after the cap Is secured
Prepare three such vials for subsequent analysis

f After removing analytical samples, measure and record. 1) temperature of the
aqueous phase, and 11) atmospheric pressure

! 4 Analyze all three samples for the presence o' Quantify concentration in uruts of
mg/L relative to the calibration curve and RRF, as determined in Step 2

Safety Considerations

The toxicity ofq although not believed to be high, has not been well-defined All prepara-
tive steps should take place Inahood Standard and customary measures should be taken to
guard against skin and eye contact. Should contact occur, follow the procedures outlined in the
attached MSDS

7K
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APPENDIX 3

‘SOLUBIL]TY DETERMINATION -
ANALYTICAL DATA
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Response Ratlo

K ALDBRATION C]F,’ VE

Amount Ratio

Resp Ratio = 3.4%e+000 * Amt =+ 1.33e+000
Coef of Det (r"2) = 0.991 Curve Fit: Lanear

Method Name: C:\VOleOlin.M
Calibration Table Last Updated: Wed Jan 24 07:52:06 2001
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i APPENDIX 6

CHRONIC TOXICITY TEST DATA -
Pimephales promelas

45 OLVER

’ LABORATORIES
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N 7
NZ LARVAL FATHEAD MINNOW

; V D SURVIVAL and GROWTH TEST
Z2 | SURVIVAL DATA SHEET

LABORATORIES

CLIENT W JCBNO __ (10175 PAGE [ of L
TEST ORGANISM AGE ___Z. 24Acs (i-zd s

, PERMIT NO , 3
! EFFLUENT/TOXICANT ﬁ START of TEST _ 2/5 AMEL MR / /31 9/
DILUTION WATER __F0A VIH END of TEST _112 A @ 2 1 1 10]

PHOTOPERIOD 16 hr Day/B hr Night

-

IUMBER SURVIVING PER DAY

! CONC REP | START 1 2 3 4 5 6 7 COMMENTS
A 10 /0 [0 16 10| o 10 {0 TEST SOLUTION VOLUME 250 mi
| Can)mf 5 10 | e o | o JO |l | 10 |1 | TEST CONTAINER SIZE 600 mi
c 10 0 o 1 110110 |9 |4
0 g6 L0 | 161101 1o /0 |10
A 10 y p [0 1O | \o o Lo ;EETD‘;::EGS g;;éisme SHRIMP NAUPLI!
5 8 o Jio |re |0 | *9 19 |9 14
""j"L c, 10 [o | 10 |0 1O [o 110 |0
0 10 (0 110 |16 | /O] o |0 {10
A 10 fo |10 |0 [O]lo |0 |0
" B 10 (6 |0 |0 o] 10 Jo 1[0
) c o (o 113 |10 01 10 |0 |0
Lo | o Jio w191 91919 1%
A 10 ro | ,p |[o Olloe |9 |4
: 15 B 1w 1jo 11w |10 1O Jre |0
Y?‘ﬂ/L c 10 2 100 |{o ol lo |70 |49
D 10 /0 [0 [0 lo | le 0 |10
A o |fe |qo [0 | 1o o s |lo
) 50 8 10 4 [o |10 /01 o |0 |10
gl | © 10 [0 j6_11c (1o |,0 |10
) 10 /o 0 U) (O | Js /0 10
A 10 /6 0 110 (O} o |70 /0
IOC‘rwi/L B 10 /o [0 |10 10| Jo {1 /0
c 10 /0 [0 | 1D [0 1o |70 |10
) 10 ] o [0 \D [D lo | /0 |10
ANALYST MmEH |5 P LqmlP ({5); ALf,t’}f AA 3”;% v
commeNTS _(ultu o 2 | 24 Neaanisms apois o oo/t @t des - rarkre 77Cr) and
J ! / Lompledipn
N Templaes\BioBench\chromc\FHMSURY WPD 49 Revised Mavember | 2000

Company Sanitized. Does not contain TSCA CBI



7
N

LARVAL FATHEAD MINNOW

7 SURVIVAL and GROWTH TEST
OLVER SURVIVAL DATA SHEET

LABORATORIES

CLIENTMM JOBNO _[s[#5 PAGE 2 of 2
| PERMIT NO _____‘g: TEST ORGANISM AGE. 424 haurs (1-28 \ws )
f EFFLUENT/TOXICANT STARTOfTEST _3 /5 AMP Ny _=2//3 10l

DILUTION WATER ___EPA mHe) END of TEST _27"° AM/(@’L_X 12010 (

PHOTOPERIOD 16 hr Day/8 hr Night
| NUMEER SURVIVING PER DAY

N

' CONC | REP | START | 1 2 3 4 s | s | 7 COMMENTS
! A 10 o Jo e o1 lo Jo | /@ | TEST SOLUTION VOLUME. 250 ml
500 B 10 [O | /o jo IO S 9 d | TEST CONTAINER SIZE. 600 mi
- ™/ | ¢ 10 (Ol /o |0 101l Lo /0O
!_ 0 10 It/ |10 10V le |Jo |10
: , A 10 FEEDING 0 1 mi BRINE SHRIMP NAUPLII
f 16 | /o0 /O 1o lo Jo | ]O | 23 TIMES PER DAY
Combol |8 w | [0]r0 [p | 1®]1e |,0 |10
i ;{_;ﬁu c 1 10 lo | g 9 | q @] 9 g
Lo
o | o [0 Jro 191417 19
4! A 10
' 8 10
! c 10
! D 10
A 10
B 10
; c 10
; D 10
A 10
_ B 10
¢ 10
0 10
) A 10
8 10
c 10
o} 10
ANALYST MER i{{;gp 3’{% MEY | SN/ aA
COMMENTS __ Cattunt & 1910 ‘O-F%n'dmx dppear i Pd/Ho/u Yt {85+ indqdton ¥ Complehen:
) NiTemplates\BioBenchichrone\ FHMSURY WPD 50 Revised Novesmber | 2000

Company Sanitized. Does not contain TSCA CBI



LARVAL FATHEAD MINNOW

! AN SURVIVAL and GROWTH TEST
o/f\/%\R GROWTH DATA SHEET
CLIENT WJOB NO _ 5035 PAGE | of A
PERMIT NO ANALYST _LtmVY .
EFFLUENT/TOXICANT . DATE WEIGHED A 1323101
INITIAL BALANCE CALIBRATION CHECK Expected Weight __ 50 OO  mg / Actual Weight 49 99 mg
\ CONC REP FOIL WEIGHT | FOIL WEIGHT WEIGHT of NO of AVERAGE 4 PERCENT
! {mag) + FISH FISH SURVIVING FISH | WEIGHT PER FISH SURVIVAL
A ol ot 1O Y48 H Y43 /o 442 /00 1
(bl |8 e FAR I 79 A /9 - 571 e A
c lyz2 70 115937 3 %2 7 322 7 /-
o ¢! 30 €5 40 Y 04 /O HoH /oo /-
[ e 9299 | /03,2 | 514 | /[0 514 /60 /
COHtro\ s | 903¢ | 93¢ | 3.5D /6 350 /0o /-
(wéot) ¢ | 904 | %955 | 393 7 L2533 %@ 7.
os| /034672 |10, 72 | 40 9 CH10 o /
A | /039 | j0%.96 | £00 /0 566 100 7
5 s | 6972 73.472 | 4.30 7 430 9 /
M| c ', S g2 5 A2 /0 S RAA /(06 /
D 054 | 475 | 44l /0 421 /oo /-
A | 9502 | %956 | Y sH /6 45+ 100/
10 B | ¥ 57 3283 | 4 A /0 H20 (00 /.
maf | I legod | 395 441 /6 44 /007
o | FF L6 g1 09 3 43 'S . 393 €0/
» | o, | 9393 | 3%2 7 382 90 /-
5 8 19274 1023+ | 5 03 /0 . 563 e
(e e 2709 | 9338 | 519 i M9 707
o | 9970 |102.34 | 4.4 /0 4 )Y /00 /
A | 75.5] . H4S | 4 gy /O L 9uf [00 /7
50 e | 8324 | 8 34 | 4 /0 /O Ao /o0 /-
maj. | S | $7/¢ 93 9y | 3.3% /O 37¢ 100/
o | 747 | 7959 | H 84 /0 57 Jpo s
FINAL BALANCE CALIBRATION CHECK. Expected Weight 56 QO mglActual Weight _ 4 9. 7% _mg
commeNTs (1 /fure #( §/0

* NJC«:«:GQ wegwd oated on The oriainal numbess of larvae,

N \Templates'BioBench\ichromc\FHMGRWTH WPD

51

Revised Novemiber 1 2000
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I
NZ LARVAL FATHEAD MINNOW

*// N SURVIVAL and GROWTH TEST
ZaA GROWTH DATA SHEET

! E?BL_R\A/TOERiEE
CLIENT Dugont - JOBNO _(o01F5 PAGE A of 2
PERMIT NO ANALYST MmO
EFFLUENT/TOXICANT q DATE WEIGHED _AJ/ 33/ 01 .
INITIAL BALANCE CALIBRATION CHECK Expected Weight 50 08 mg / Actual Weight 4999 mg
1 CONC REP FOIL WEIGHT | FOIL WEIGHT} WEIGHT of NO of AVERAGE * PERCENT
: (mg) + FISH FISH SURVIVING FISH | WEIGHT PER FISH SURVIVAL
A | §6F7T 959 H g2 /0 HERA /00 £
o e | 24 $A | Sous | 3.%3 1 0 . 3%3 /66 /-
{0 c | 7719 | Sl 1# 3 9% /0 39§ /00 /-
1 mﬁ/l/ 7 — o =
; D & OS 79 36 3 3 /0 33/ /00 /.
R ~ | Joo 12 | 10505 | 493 /0 H43 /00 /
s |2 | bzsF | 902 | 345 | 7 L 3/5 70 /.
mo | | $T/0 | 93 74 | 459 /0 5% /00 /.
3 pi| €459 | F5.%0 | H 2 /0 Hal /00 7/

c

(o)

FINAL BALANCE CALIBRATION CHECK Expected Weight 5 0.002 mg / Actual Weight ‘;‘\‘7’? 75 mg
COMMENTS rltry

¥ P“b(ﬂ-?a_ LJL\'5\d‘ based on T D’”}"’\” el pumber et lampos,

N \Templates:BloBenchichrome FEMGRWTH W2D Reviscd November | 2000

52
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'CHRONIC TOXICITY TEST
CHEMICAL ANALYSIS DATA SHEET

; *///*\\\\ | Page 1 __of 7

OLVER

; LABORATCORIES

‘ :

= CLIENT L TEST INITIATION DATE __ 4/ (3]0l
(0135 TEST COMPLETION DATE Z2]4¢ /0 |

JOB NO

PERMIT NO TEST ORGANISM__F_grem ¢ Ja S
! EFFLUENT/TOXICANT PHOTOPERIOD {6-Hour Day/8-Hour Night
k DILUTION WATER _EPA M HW LIGHT INTENSITY _50-100 ft-

‘ concentration (ontro| ((wof 5e0 st Metrns)
| INITIAL DAY | DAY | paY | DAY | DAY | DAY | DAY COMMENTS
' 1 2 3 4 5 6 7
; pH 78 17.9 1273 (2179|8011
: DO (mgit) 78179128 (7% |78 | 1.91¢

Temperature (°C) z5 A5 Qﬁ— A5 A5 9.6 5

Conductivity (umhosicm) 300 300 301 30:,'_ 3“-] 3]3 3]4

Hardness {mg/L as CaCO,)

4
Alkatinity (mg/L. as CaCO,)

Analyst’s'lnmals Sm SR'\J U@ U)’D SR“‘ ng\/ me
' [ FINAL o ]
oH 75 [£3 345115 [7-5173 [45 |F i toihmaten |/
0. (mel) L.0|3913% [583-84.3 |12 “
Temperature (°C) 2S A5 A 6 25 9. 5 A5 7-5
|| Conductivity (umhos/cm) 3\1 BIﬂ 5)5 332\ 296 Jﬁ{; }]‘5
Anatyst's lnl‘tlgls Jen {:}ILD_J LD | SR AA (LMD 1)
CONCENTRATION ﬁO/’ﬂ‘rO/
! INITIAL DAY DAY DAY DAY DAY DAY | DAY 7 COMMENTS
1 2 3 4 5 &
| pH 7% |79 |27 (15179 90|t9
_ D.0. (mglL) 17 | 7,275 |9 (7.21 71813 %
Temperature (°C) 25 | AS|AS 135 | R5 | A5 | A5

Conductivity {(umhos/cm) 300 5 o0 '%6? 3@ ? 2) (‘/ 3 j 3 %H
Hardness mgiLastacoy) | SH V QY | 90 |9, |92 | T | Giprod
Alkafinity {mg/L as CaCO;) (0 0 | O QD e 100 o (gﬂ/é,';l SEN 2/ /0 ] (.'ij:ng;[ié

Analyst's Initials LD NN Lm0 LMD 5!2{\/ s PN 070 \nwm}d&j)
FINAL ]
pH 25 1G4 (77 [2.5]7-3125 |76
DO (mgll) 0150 15215915.20,0 Lo
Temperature {°C) 25 185 125 25 /{2\6 25 7\‘)\
Conductivity (umhos/cm) 3 15 3%0 320 ZL} 2 b’% g 3'7)0} 5 £
Analyst's Initials ‘5 HN U’?’)O LW\D SE!\J A.A LmO (,MU
- N A\TEMPLATEIBIOBENCHICHRONICICHRONCHE WPD Rewise Movember 1 2000
53
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-CHRONIC TOXICITY TEST
CHEMICAL ANALYSIS DATA SHEET

Company Sanitized. Does not contain TSCACB!

y’ N\ Page A of H
7N
OLVER
LABORATORIES
cumy Tatsd IS
PERMIT NO TEST ORGANISM Qrom¢las
EFFLUENT/TOXICANT PHOTGPERIOD 16-Hour Day/8-Hour Night
DILUTION WATER. 4 My LIGHT INTENSITY _50:100 ft-c
CONCENTRATION /0 ppm
INITIAL DAY | DAY | DAY | DAY | DAY | DAY | DAY COMMENTS
1 2 3 4 5 6 7
pH 1% |92 3% (7318019
| p.0. (malt} T ¢ .3 ? % _—] ? 7.5 78 ? ¢
Temperature (°C) 15 | 25125 |45 | 25 25 |35
Conductvity (mhosicm) 500 300 j{)’_f, 36’_}_ 31% ’6'3 %]Ll
Hardness ('mgIL as CaCO,)
Alkahmt\f zmglL as CaCO0,)
@yst‘s Irutials Limp SKI\) ‘ fY)Q Lf'ﬂD fk‘\{ Spd 1mD
FINAL ‘ |
pH 95 [+.5124 | 75173 113 |74
D.0. (mg/L) Golyaldl | g0t |43 |5
Temperature {°C) 25 195 11 5 |25 25 1295 3
Conductivity {umhos/cm) 2 27 jﬂé) 5;\] 3 3 S 33 6 5’,1)9\ 53?
Amatyst's Initials S ;\/ HY}Q U/yﬂ? 5’2{\) AA Lo \pmo
CONCENTRATION S pom
INITIAL DAY | DAY | DAY | DAY | DAY | DAY | DAY 7 COMMENTS T
1 2 3 4 5 3 :
pH s |18 [#7 79 173182119
0.0 (mg/L) 7% | 18|75 1729 17817%13¢
Temperature (°C) 05 A 6 A5 25 251 2 5 %5
Conductivity {umhosicm) 500 go() % :,7- LBO? 3 ] (7‘ '% /3 3[1_}
Hardness {(mg/L as TaC0,)
Alkalinity (mg/L as caCQ,)
Analyst's Inibials LmQ | Spw {LmD Lm0 sev | Sed [LmiD
[ FINAL 1 )
o 75 03 34 115 173173 [74
50 (oY) 6O 14 [35(5.013.143 |10
Temperature (°C) 29 1925 a5 |5 145 a5 |24
Conductivity (smhas/cm) 51 209 215 337 2221325 | 3/9
Analyst's Initials S [(mQ [ 38N | AA b D ‘
N \TEMPLATEE\OBENCH\CHRGNIC.CHRONCHE wWPO Pevisa Novernber 1, 2600
54



) &/ | CHRONIC TOXICITY TEST
. \\\\//' LCHEM!CAL ANALYSIS DATA SHEET

y age 1 of L
; //&\\\ oo Aot

OLVER

| LABORATORIES :
' CLIENT _’Dmﬁai_y resTinmaTIoNDATE 213 (3]
(20135 TEST COMPLETION DATE, #/Z0/0/

SERMIT NO TEST ORGANISM_ P Orom¢las

EFFLUENT/TOXICANT PHOTOPERICD {5-Hour Day!8-Hour Night
DILUTION WATER. _EPA M bw LIGHT INTENSITY _50-100 fi-c
CONCENTRATION 50 Ppm
INITIAL pAY | oay | DAY | DAY | DAY | DAY | DAY COMMENTS

1 2 3 4 5 & 7
| s : +t [0 [*7 (3¢ [79[30[+9
~ |po.(man) 2.t |78 |2¢ |79 1 7.917.3 138
Temperature (°C) ;{g Q% ?\C)‘ 26- ;2; 25 9’5

i Conductivity (umhosiem) | 360 {20 5@?— 2nF 24123 3"&

Hardness {mg/L. as CaCO,)

4
Alkaliruty (mg/las CaCQ,)

Analyst‘s’ Instials U‘r\o S?Z{\) U’Y'JD LMD S IZ{\] ﬂ: !\J LYY)O

FINAL J
ot 7.5 172 [74 [ 1472 [+3 (74
D.0. (mg) 601383 138 | 5-013.2dp H--
Temperature (°C) Q 5 25 ?\F,/ (Q 5 Q~6 9)5 ;lg-
Conductvity (umhosi/cm) 3 17 3/3 3L33 23 | 236 3)07]q erin
Anailyst's Im‘tlals S 2{\/ {/{Y@ LD ) YNTAA T tmD

CONCENTRATION A5 pgm

INITIAL D/:\Y Dg\Y D/B\Y D::\Y | D/;Y Dg\Y DAY 7 COMMENTS

pH 3s 79 27 178129190119
. |00 iman 1¢ | 73|73 12 |18 |79 1%

Temperature {°C) ey 25 26- A5 A5 2 5 A5

Conductivity (umhos/cm) 200 BOQ ;2;0? a)q. EJV glg \3/4

A Rardness (mg/lL as CaCO,)

Alkalinity (mg/t as CaCOy}

Analyst's Initials i Lin D A} E ~ W LMD gn N/ —SEY\\ LmO .
[ FINAL | B
oH 2.9 173 34 1Y 74173 [FY
D 0. (ma/l) 00IHD 29190292 |40 |57
Temperature (°C) Q 6 25 ?\6 Q 5 9\5 25 ! 3
" I conductvity {umhosicm) 3 Do} %[D 6 /] 336132 f 312\[ 320
Analyst’s inthials 5[\){\) LJ”'!O L,(yﬁ ) QI\J /)f/’\‘ Lmo W
“ NATEMPLATE BIOBENCH\CHRONIOC ARONCAE WFPO 55 Rewise Nevemnbder 1, 2000

Company Sanitized. Does not contain TSCA CBl
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g/ CHRONIC TOXICITY TEST

'\>\\//, CHEMICAL ANALYSIS DATA SHEET

N Page of Y
ZN —

LABORATORIES
CLIENT TEST INITIATION DATE _2//3/0 1
Joano _LONZES TEST COMPLETION DATE A1 40/ O]

PERMIT NO TEST ORGANISM premelas
EFFLUENT/TOXICANT PHOTCPERIOD 16-Hour Dav/8-Hour thaht
DILUTION WATER: _Z2A Miy  LIGHTINTENSITY _50-100 f-c
| concEnTRATION D00 ppm
| INITIAL DAY DAY DAY DAY DAY DAY DAY COMMENTS
1 2 3 4 5 [ 7
| pH 75 79 F 3 191801119
. . lpo(mem) 7% |73 l2g 132 | 78] 78|3%
Temperature ('C) lag 125 [25 las [ 25|35 |45

! Conductivity (umhes/cm) 300 3 00 30"}’ 30} 3 }"/ 3 )37 3]"}
. Hardness (mg/L as CaCQ;) QQ\ 9l o Y IOL/ Ci?\ q PERN o0
l Alkahmty’(mglL as CaC0,) A | b P b & A ;L (00 (a 0 (0 L7l

Analyst's Initials LMD | S0 LD D | SEN| SeAiD
i [ FINAL
pH 75172 [#3 71273133 33
i D.O (mg/L) £.013% |37 |3.83-%|HA |33
Temperature (°C) A5 |35 |25 |4 5 Qﬁ 25 |4
Conductivity (umhos/cm) 3‘7 Al A 3/;2_, 33| 250 %9\5 52_@
: Amatyst's Initials St [ O MmO SEN 1 AA LD umD 1L
| v CONCENTRATION /OO0 ppm
l INITIAL DAY | DAY | DAY | DAY | paY | pay | pay 7 COMMENTS
1 2 3 4 5 §
B 1T (72 77 78 (7419020
- D.0 (mg/L) EX 7.5 l7% 2.5 7.9 728171 F%
! Temperature (°C) A5 A5 A5 A5 A5 A5 A5

Conductivity (umhos/cm) 3(}0 300 50} 307— B)H' 3)3 3}4

Hardness (mglL as CaCD,)

Alkalinity {mg/L as CaCO,)
Analyst's Imihals LMD [Sp N [ LMD i mn SenN| SEN limD
FINAL _J

{ pH S5 7223 (1372373 34
| D O {mg/l) b O ] ;l % 5-’\ L7( D 3— & L}% L‘{?
‘ Temperature (°C) 2 5 gS— 517/‘ 25 :)\6 A5 g\é
| ] Conductivity (umhos/cm) 2 85 %Oq 3[ O 3‘; 3 3? [ 3{2‘5 3}7\_
] Analyst's Initials SR LMD ILmn) | SgN | A8 LmD | LMD
{ N \TEMPLATEBIOBENCH\CHRONICICHRONCHE WFD Rewvise November 1, 2000
‘ 56

Company Sanitized. Does not contain TSCACHBR
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A. TEST FOR NORMALITY OF SURVIVAL DATA

Title Cupont Toxaicizy-? promelas Survival-2/13/01
File L J Transform ARC SINE(SQUARE ROOTI(Y))
Shapiro - Wilk's Test for Normalaity
D = 0 1560
o= 0 8283
Critical W = 0 8960 (alpha = 0 01 , N = 28)
W = G 9210 (alpha = 0 05 , N = 28)

Data FAIL normality test (alpha = 0.01) Try another transformation.

warning - The first three homogeneity tests are sensitive to non-normality
4 and should not be performed with this data as 1s

B. TEST FOR HOMOGENEITY OF VARIANCE

Title DupontﬁToxxc:.ty—P promelas Survival-2/13/01
File. h] Transform ARC SINE{SQUARE ROOT(Y))

'

Hartley's Test for Homogeneity of Variance
Bartlett's Test for Homogeneity of Variance

These Cwo tests can not be performed because at least one group has
zero varliance

Data FAIL to meet homogeneity of variance assumption
Addational transformations are useless

\ Olver Lahoratones Incorporated
4 1116 South Mun Street

/ \& Blacksburg, Virgmia 24060
Phoue (540) 552-5548 FAX (540) 552-1715 57

Company Sanitized, Does not contain TSCA CBI
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C. STEEL’'S MANY-ONE RANK TEST

Title Dupont Toxlcity-P promelas Survival-2/13/01

File ] Transform ARC SINE(SQUARE ROOT(Y))
Stesl's Many-One Rank Test - Ho Controi<Treatment
TRANSFORMED RENK CRIT. SIG

GROUP IDENTIFICATICH MEAN SUM VALUE DF 0.05

1 Ccntrecl 1 3713

2 s mg/L 1 3713 18 00 10 00 1 00

3 10 mg/L Z 33E8 17 50 i0 00 4 00

4 25 mg/L 1 3303 16 00 10 04 4 00

5 50 mg/o 1 4120 20 00 10 00 4 00

6 100 mg/L 1 4120 20 00 10 00 4.00

7 500 mg/L 1 3713 18.00 10.00 4 00

Critical values are 1 tailed ( k = & )
i

. .
\\\9/’ Olver Laboratories Incorporated

} /q 1116 South Main Street

y “ Blachsburg, Virgima 24060

//:\ Phone (540) 552-5348 FAX (540) 552-1715 58

Company Sanitized. Does not contain TSCA CBI




Dote Analuss - Compansan “m Sranded  Candrold
5

A. TEST FOR NORMALITY OF GROWTH DATA

Title Dupo Toxiclty-P promelas Growth-2/13/01
File Transform- NO TRANSFORMATION

Shapiro - Wilk's Test for Normality

D = 0 0809

W = 0 9714

Critical W = 0 8960 (alpha = 0 0L , N = 28)
W = 0 9240 (alpha = 0 05 , N 28)

Data PASS normality test (alpha = 0 01) Continue analysis

B. TEST FOR HOMOGENEITY OF VARIANCE

Title Dupont Toxicrty-P promelas Growth-2/13/01

File ‘ Transform NO TRANSFORMATION
Barrlett's Test for Homogeneity of Variance

Calculated Bl statistic = 1 2700 (p-value = 0 9733}

Data DPASS Bl homogeneity test at 0 01 level. Continue analysis

Cratical 3 = 16 8119 (alpha = 0 01, df = 6} -
= 12 581¢ {alpha = 0 05, df = 6)
. }
\\xy Olver Laboratories Incorporated
>’ /; 1116 South Man Street
y \\. Blacksburg, Virgpma 24060 59
4& Phone (540) 552-5548 FAX {540) 552-1715

Company Sanitized. Does not contain TSCA CBI
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C. ANALYSIS OF VARIANCE OF DRY WEIGHT DATA

Toxicity-P promelas Growth-2/13/01

Title Dupont
Transform NO TRANSFORMATION

File
ANOVA Table
SOURCE DF 8S MS F
T etween s 0 or o o020 0 5055
Wrthin (Exrror) 21 0 0809 0 0039
Treear M Coeme T

Critical £ *= 3 8117 (alpha = 0 01, df = 5,21)
2 = 2 5727 (aipha = 0 05, df = 6,21)

'simce F < Critical F FAIL TO REJECT Ho All equal (alpha = 0.05)

D. DUNNETT'S TEST

Title  Dupont Toxicity-P promelas Growth-2/13/01
File Transform NO TRANSFORMATION
bunnett's Test - TaBLz 1 OF 2 Ho Control<Treatment
TRANSFORMED MEBN CALCULATED IN SIGC
GROUP IDENTIZICATION MEAN ORIGINAL UNITS T STAT O 0%
1 Control 0.4158 0 41958
2 S mg/L 0.4683 . 0.4683 -1 1053
3 10 mg/L 0.4150 0.4160 0 0855
3 25 mg/L 0 4255 04285 ~0.2222
5 50 mg/L 0 4415 0 4415 -0 4957
& 100 mg/L 0 3885 Q 3985 0 4B43
7 500 mg/L 0 4217 0.1217 -0 0456

punnett craitical value = 2 2500 (1 Tailed, alpha = 0 05, df [used] = 6.,20)

i)

o
%]
=

(Bctual df

g
&% Olver Laboratories Incorporated
/ 1116 South Mam Street

g4

&
y % Blacksbury, Virgnua 24060 60
ék Phone (540 552-5548 FAX (5401 5521715

Compan
Pany Sanitized, Does not contain TeAX »ex




Daie P\ﬂa\uS\(-CcmOa(\-iﬁ Ay 5“?@1\&0\/3 Cantals

ox:city-P Dpromelas Growth-2/13/01

Title Dupornt -

File Transform NO TRANSFORMATION
Dunnett's Test - TABLE 2 OF 2 Ho Ceontrocl<Treatment
NUM CF MIN SIG DIFF ¥ OF DIFFERENCE
GROUP IDENTIFICATION REPS {IN ORIG UNITS) CONTROL FROM CONTROL
1 Control 4
2 5 mg/L ES 0 1079 25 7 -0.0485
3 10 mg/L 1 0 1079 25 7 0 0038
i 25 mg/L E 0 1079 25.7 -0 0097
5 30 mg/L = 0.1079 25 7 -0 0217
6 100 mg/L = 0 1072 25 17 0 0213
7 500 mg/L 1 0 1079 25 7 -0 0020

INHIBITION CONCENTRATION (IC,,) ESTIMATE

Title Cupont Toxic:ty-P promelas Growth-2/13/01
File Transform NO TRANSFORMATION
GRP IDENTIFICATION MEAN SMOOTHED WMEAN CONCENTRATION
1 Control 0 4198 0.44%0 0 0000
2 5 mg/L 0 4683 0.4440 5 0000
3 10 mg/L 0 4160 0 4290 10 0000
4 25 mg/L 0 4295 0 4290 25 0000
5 50 mg/L 0 4418 0.4290 50.0000
6 100 mg/L 0 39BS 0 4101 100.0000
7 500 mg/L 0.4217 0 3101 - 500 0000
ICp estimate witn p = 25 18 > 500 0000

\‘.y
Olver Laboratories Incorporated
R\A

P 1116 South Vian Street
y & Blacksburg, Virguna 24060
//*\ Phone (540} $52-5548 FAX (540) 552-1715 61

Company Sanitized. Does not contain TSCA CBl
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A. TEST FOR NORMALITY OF SURVIVAL DATA

Title Euponta. Toxicizy-P promelas Survival-2/13/01
File Transform ARC SINE (SQUARE ROOT({})}

Shepiro - Wilk's Test for Normalaity

o
)

ay Oy

oot
(VAR |

=
It
o o
[os I o)

0 01 , N = 28)
0 05 , N = 28)

Critical W

0 3960 (alpha
= 0 9240 (alpha

=
i

i

Data FAIL normality test (alpha = 0 01) Try another transformation.

Warning - The first three homogeneity tests are sensitive to non-normality
4 and should not be performed with this data as 1s

B. TEST FOR HOMOGENEITY OF VARIANCE

Title Dupont Toxicity-P promelas Survival-2/13/01
File . Transform RRC SINE({SQUARRE ROOT{Y))

Hartley's Test for Homogeneity of Variance
Bartlett's Test for Eomogeneity of Variance

These two tests can not ce performed because at least one group has
zero variance

.Data FaIL to meet homogeneity of variance assumptlon
Additional transformations are useless.

ﬁ:% Olver Laboratores Incorporated
:/"_ 4 1116 South Mawm Street
A\, Blacksburg, Virguua 24060 r
é‘;\\\ Phone {540) 352-5548 FAX (540} 552-1715 6.2
Company Sanitized. Does not contain TSCA CBI
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C. STEEL’S MANY-ONE RANK TEST

| Title Dupont Toxicity-P promelas Survival-2/13/01

| File Trans form ARC SINE(SQUARE ROOT!(Y))
Steel's Mény—One Rank Test - Ho ControlcTreatment
! TRANSFORMED RANK CRIT 815
GROUP IDENTIFICATION MEAN sSUM VALUE DF 0 05
T et e S ol P
1
! 1 Control w/ MeOH 1 3305
2 5 mg/L 1 3713 20 00 10 00 4 00
i 3 10 mg/L 1 3358 19 00 10 00 1 00
4 25 mg/L 1 3305 13 00 10 00 4 00
’ 5 50 mg/L 1 4120 22 00 10 00 1 00
6 100 mg/L 1.41290 22 00 ic 00 4.00
! 7 500 mg/L 1 3713 20 00 10 ©O 4 00

Critical values are 1 tailed ( k = 6 )
1 ‘

. \\/ Olver Luboratories Incorporated
- 4 1116 South Main Street
/ &, Blacksburg, Virgima 24060 63
//‘\ Phone (540) 552-5548 FAX (540) 352-1715
Company Sanitized. Does not contain TSCA CBI
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A. TEST FOR NORMALITY OF GROWTH DATA

Toxicity-P promelas Growth-2/12/01

Ticlie- Dupont
Transiorm NO TRANSFORMATICN

File

Shapiro - Wilk's Test for Normalaty

D = 0 0799

W o= 0 9785

Cratical W = 0.8960 {alpha = Q0 01 , N = 28)
W = 0.924C (alpha = 0 05 , N = 28

Data PASS normality test (alpha = 0 01) Continue apalysis

B. TEST FOR HOMOGENEITY OF VARIANCE

Title Dupont Toxlclty-P promelas Growtn-2/13/01
File Transform NO TRANSFORMATION

Bartlett's Test for Homogeneity of Variance

Calculated Bl statistic = 1 1848 {p-value = 0 9776)
Data PASS Bl homogeneity test at 0 01 level Continue analysis

0 01, df = 6)
0 05, df = §6)

Craitical B = 16 81189 ({alpha
= 12 5916 ({alpha

%y Olver Lahoratones Incorporated
} A 1116 South Mam Street
y % Blacksburg, Virginia 14060
/}2\ Phone (540) 552-3548 FAX (540) 552-1715 64
Company Sanitized. Does not contain TSCA GBI
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C. ANALYSIS OF VARIANCE OF DRY WEIGHT DATA

Title Dupont Toxicity-P promelas Growth-2/13/01
File - Transform NO TRANSFORMATION

ANOVA Table

SQURCE DF 5S MS F
T T T Con T e
Within {(Error) 21 0 0799 0 0038
retar = Cesso T

(p-value = 0 7456}

0.01, df = 6,21)
0 05, 4f 6,21)

n

3 8117 (alpha
2 5727 (alpha

Craitical F
)

]
1
i

‘S:nce F < Critical F FAIL TO REJECT Ho. All equal (alpha = 0 05)

D. DUNNETT’S TEST

Title Dupontﬁl‘ c1city-P  promelas Growth-2/13/01
d Transform NG TRANSFORMATION

File
Dunnett's Test - TABLE 1 OF 2 Ho-Control«<Treatment
TRANSFORMED MEAN CALCULATED N SIG
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT O 05
1 Control w/MeOH 0 4068 0 4068
2 S mg/L 0 4683 0.4683 -1 4103
3 10 mg/ L 0 4150 0 4160 -0 2121
4 25 mg/L 0 4285 0-4295 -0 5217
5 50 mg/L 0 4415 0.4415 -0.796%
6 100 mg/L 0 398S 0.3985 0.1822
7 500 mg/L 0 4217 0.4217 -0.3440

Dunnett cratical value = 2 4600 (1 Tailed, alpha = 0.05, 4f {used] = 6,20)

il

=2
[N]
ot

{Actual df

‘
\\/// Qlver Laboratores Incorporated
} A 1116 South Mawn Street
y % Blacksburg, Virguua 24060
A}\ Phone (540 552-5548 FAX (540) 552-1715 65

Company Sanitized. Does not contain TSCACHBI
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Tigle  Dupont Toxicicy-P promelas Growth-2/13/01
File ] Transform NC TRANSFORMATION
Dunnett ‘s Tsast - T2BELE 2 CF 2 Ho Control<Treatment
NUM OF MIN SIG DIFF % OF DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG UNITS) CONTROL FROM CONTROL
1 Control w/MeCH 1
el s mg/L 1 0 1073 26 4 -0 0515
3 10 mg/L 4 a 1073 26 4 -0 0092
4 25 mg/L 1 0 1073 26 1 -0 0228
5 50 mg/L 4 0 1073 26 4 -0 0348
6 100 mg/L S 0 1073 26 4 0 0082
7 500 mg/L 4 0 1073 26.4 -0 0150
4
INHIBITION CONCENTRATION (IC,;) ESTIMATE
Title Dupcnt Tgricity-P promelas Growrh-2/13/01
File Transform NG TRANSFORMATION
GRP IDENTIFICATICH MEAN SMOOTHED MEAN CONCENTRATION
1 Control w/MeDH 0 3068 0.4375 0° 0000
2 5 mg/L 0 1683 0 4375 5.0000
3 10 mg/L 0 1160 0.4290 10.0000
4‘ 25 mg/L 0 1295 0.42580 25.0000
5 50 mg/L 0 2415 0.4250 50.0000
8 100 mg/L 0 3985 0.4101 100.0000
7 500 mg/L 0 1217 0 1101 500.0000
ICp estimate with p = 25 15 > 500 0000

'\\V? Olver Laburatories Incorporated
>‘ /: 1116 South Man Street .
y \\ Blacksburg, Virginia 24060
é& Phone {540} 552-5548 FAX (540) 552-1715 66
Company Sanitized. Does not contain TSCA CBl




‘ APPENDIX 7

CHRONIC TOXICITY TEST DATA -
Ceriodaphmnia dubia

- OLVER

67 _ LABORATORIES
Company Sanitized. Does not contain TSCA CBl
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Cerrodaphnia dubia

. %—§§ ' SURVIVAL AND

REPRODUCTION RECORD

' OLVER
LABORATORIES
Do CLIENT M JOBNO _ Goll5 PAGE . of 2
: PERMIT NO o] TEST ORGANISM AGE _ &2 s, (Lyduin 8 bn )
' EFFLUENT/TOXICANT STARTof TEST 1136 AMEN. 2/ 20/l
DILUTION WATER _EPA MHW END of TEST _39¢ _AM 2 127 /o1
{ PHOTOPERIOD 16 hr Day/8 hr Night
! CONCENTRATION | REP REPRODUCTION COUNT/DAY
» Survvat= 100 Dayi | Day2z | Day3 |Day4 |Day5 |Dayé |Day7 TOTAL COMMENTS
i 1(4) o ) o i o 9 o |77 | TEsTsowTion |
2 (B) o o o =] e} g% 1* 1Y | voLume 15mi
! 3 (C) 0 %) o) 5 o 8 H 17 | TEST cONTAINER
: Coodeo | 4(D) 0 o o > o 2 5 18 | sizz somi
g sE | O o 0 Y L 1o |5 (5
T § (F) 0 o) 0 | 7 8| 17 {7 | reeDING
{ 7 (G} 0 o) o (s o o 1 Al lo1mTice
2 (H) 0 o) o) Y Y4 | o ! |7 | o1malcazpay
‘ , lem | o0 o o | 5] 519 |12 2R | #5pt bepds
| 10 (J) o, 0 o g | 3 [®) /15 AL
TOTAL 0 0 o | g3 [ 29 | HI | &7 I'$0
| CONCENTRATION | REP REPRODUCTION COUNT/DAY
% Survival= 40 Day1 | Day2 | Day3 | Day4 |Days5 |Day§ | Day? TOTAL COMMENTS
) 14 | © o lol 2l o1l L | & lb
. 2 | © | 9 | o 51 ole | > 4
S PR PV P T R I I e 0
| T aoy | o O 0 Y O (s H |
Methanot 5 (E) o O o f 5 = 2 Y
Sou AAL -
clem | 0 o | n 31 b |o g {7
! 16 | 0 o A = 5 lo 9 17
' gH) | O o) o J | L |o 10 20
s () 0 0 C &4 7 1o O I
w | O 0 0 | O 5 3 [
. TOTAL % 0 o | 361 29| 30 | 4¥ 143
CONCENTRATION | REP REPROBUCTION COUNT/DAY
% Survival= | 00 Day1 | Day2z | Day3 | Day4 jDays | Day6 |Day7 TOTAL COMMENTS
1m 10 0 0 s | ° g€ H 17
28 | D 9) 0 5 O (s b [7 | x=DEAD
5 meyy, gy | O o) 0 ~ o 1y, L [ b
4amy | O O o L‘/ I F 5 17 | _=piEp PREVIOUSLY
sE | O 0 0 H C | 7 L [
sIF) | © 0 0 H N O 9 |5 | #rx=#0F YOUNG
76 | 0 o, o H 7] 0 g {9 | proDUCED BEFORE
8 (H) % % 0 H Y 0 9 {7 | apuLTmien
sm_| © ¢ 0 S 16 o 3 [
1 | O 0 o 9] 5 1o L /5
TOTAL o 0 o) FTuw| 25 | 3Y | 66 (66
ANALYST b | b | an [ Se (e | sy | sl SgN
’ N ATEMPLATELSI0RENCHICHRONICCOREPROD WRD Reased June 0 500
71
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Cenodaphnia dubia

/& SURVIVAL AND
| OLVER REPRODUCTION RECORD

LAEORATOFHES
| 0 CLIENT - JOBNO _ (eg)T5 PAGE Z-_ ot 3
| PERMIT NO ’glﬁu: TEST ORGANISM AGE ___ <24 hrs (orbein 8 bri)
‘ ESFLUENT/TOXICANT START of TEST /30 AMEM _2/ Z9/0/

W
AN

DILUTION WATER _EPA MHL ZND of TEST 3¢ AMEM 2 23 /el
! PHOTOPERICD 16 nr_Day/8 hr Night
CONGCENTRATION | REP REPRODUCTION COUNTIDAY
v survna= 30 Day1 | Dayz |Day3 | Day4 | Day5 |Day6 jDay7l TOTAL COMMENTS
; 1(8) o o O =3 O L 1 |3 | TEST SOLUTION
2 (Bl o] 0 0 5 5 (@] L I G VOLUME 95 mi .
3(C) o) o Q 3 O | (s {s {5 | TEST CONTAINER
lo ma/ 4(D) 0 0 0 Y G | F |8 | sizs 30m
- " 58 | O ol 0 S 0 5 % | 8
, 6 {F) 0 o) o) 2 [ 0 /! 19 FEEDING
; 11G) 0 0O o & b | o 10 ANO {pimTee
8 (H) 0 o 0 ] 5 5 0O [7 | 01 maLGAEDAY -
2 3 (n 0 0 0 3 3 &) g M Y
| wul o |0 [ ol2 | ¢clo [z 2
| ToTAL o o) o | 21 3b | A | 7~ 171
: CONCENTRATION | REP REPRODUCTION COUNT/DAY
: 4, suravai= G0 Dayi | Day2z | Day3 | Day4 | Days | Day§ |Day7 TOTAL COMMENTS
. 18 | 0 0 c 1l H 19 18 16 18
C 28 | O o} C v o Lo 5 15
' 25 mgy 3@ | O ) o | 5 o 14 Jo 9
. am | O | 0 o | o o l/ o [{
! i 5 (B} 0 o 0 5 o /. 5 1 o
5 {F) o 0 o | % 9 O [ >~
7(6) | O 0 o 91> ! b 1y
gy | O 0 0 ER! q lo/x 14
sm_| O 0 c | 216 1o |2 /1
| wulo o o g 191 1w A
. TOTAL o o) o) 3% | 18 | 49 1| 34 [EE|
CONCENTRATION | REP REPRODUCTION COUNT/DAY
' “% Sunnival= O Day 1 Day 2 Day 3 Day 4 Day § Day € Day7 TOTAL COMMENTS
1 | O Q 0 4 O 1l 13 13
i 2 (B) 9] 0 0 5 @) F 5 |7 X = DEAD
‘ So ma/L |3 | O 0 o) b | o 5 14 5
4am | O 0 e L ¥so| 7 5 [ & | _-oiEoPreviousLy
sy | O 0 0 5 O 3 2 =
s | O 0 0 o 9 O L /X J O | #x =2 OF YOUNG
TG | © 0] o G| @ Z 9 A3 | PRODUCED BEFORE
g |0 D N "‘/ R 0 3 |4 | aouLt cign
am o) 0 I s 5 Y o/X | L7L
10 {J) O 0 o f 3 O o /X ]
- TOTAL ° O 1o |42 12l 136 |48 15
ANALYST sb b | s | T | SaN | SA | Sl 520
- N.\TEMPLr\T'é\E“:‘BENCH\CHRDNIC\CDREPROD WPD Zewsed June 20 2000
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+ . Ceriodaphnia dubia
- P
%2\\ SURVIVAL AND

| OLVER REPRODUCTION RECORD
l_AEOR’ATGR’(ES
o CLIENT W JOBNO __ Col15 PAGE D of D
PERMIT NO N B TEST ORGANISMAGE. <24 hes (wytin 8 hei )
EFFLUENTHW START of TEST _/:30 AM/EW _2 7290/
DILUTION WATER __EPA_M L) SND of TEST _ 3¢5 AMEN L /23 104
PHOTOPERIOD 16 hr Dav/8 hr Night
CONCENTRA'HON REP REPRODUCTION COUNTIDAY
v Syrvivals +0 Day 1 Day 2 Day 3 Day 4 Day 5 Day & Day 7 TOTAL COMMENTS
1 o 18 | O 0 ) 5 1= 0 1z A | TEST soLuTioN
: 2 (8) o O o 5 S Jel 9 /x 19 | voLume 15 ml
‘ 3i¢) | O 0 o | 5 14 o | 9/X [ & | TEST CONTAINER
: . 40 % 6] 0 o 1S g 1 A Of 51z 30m
e sE | 0 o} o) 5 |15 o 119 19
, & (F) 0 0 0 Y > 0 15 ! 9 | reeping
i 7.G) o 0] 0 i . 0 1% /] GloimTycs
g | O 0 0 1Y 0 lo/x § | o1 mialcazpAY
| ; aq o o D d 1 s 0 L 15
! . ww | O 0 0 341 | O q 13
TOTAL 0 0 ) U3 | 49 O g/ /A
i CONCENTRATION | REP REPRODUCTION COUNT/DAY
‘ % Survival= 40O Dayt | Day2 | Day3 |Day4 |Days [Days |Dbay7 TOTAL COMMENTS
11A) 0 Iel 0 3 O H /1 18
- im0 lolo |5 15 1o iz 22
‘ Sop mgj, 3@ 0 o o | 5 R L | 15
| 4 (D) 0 0 0 5 5 lofx | — {O
} _ sE | 0 0 0 1—4 O 3 P 19
s | O 0 0 2 Z c |7 /x 16
| 718 | O 0 o |l o |= |3 |p/x [8
s | O 0 0 4 | 5 1 o |0/ 19
sm | O ol o | 915 [ o |9/X Ik
] ' 1o | © 0 5 4 15 o l/o/x Ei
TOTAL % 0 0 4 | 33 g1 51 (74
; CONCENTRATION | REP REPRODUCTION COUNT/DAY
{ % Survival= Day 1 Day 2 Day 3 Day 4 Day § Days | Day7 TOTAL COMMENTS
1(A)
; 2 (8) X = DEAD
’ 3(Q)
4 D) « | —=DIED PREVIOUSLY
' 5 (E)
& (F) #% = % OF YOUNG
7 (G FRODUCED BEFORE
8 (H) ADULT DIED
9 (i)
10 (N
- TOTAL
_AMNALYST b ) a | BN I L sih | 3P S
: N\T'EMPLiTE‘.ElOEENCH\CHRCNIC\CDREPROD wWPD Zenzea June 10 2000
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. S % CHRONIC TOXICITY TEST
' )/\\~\>% CHEMICAL ANALYSIS DATA SHEET

" Page [ of 4
N

OLVER

| LABORATORIES
CLIENT ’QM_ TEST INITIATION DATE. __Z/Zo /0]
JOB NO el TEST COMPLETION DATE _2/23/o

PERMIT NO N ) TEST ORGANISM (prcdrahnin CQubra
' EFFLUENT/TOXICANT PHOTOPERIOD 16-Hour Dav/B-Hour Nign
DILUTION WATER. EpA mHuw LIGHT INTENSITY _50-100 t-¢
L Svo i
CONCENTRATION Control (wi Methsco))
‘ INITIAL DAY | DAY | pay | pay | pay | DAy | DAY COMMENTS
1 2 3 4 5 3 7
pH 78178 |38 |38 |79| 0|18
. | po.(mgim) 2.8 13¢ 3% |38 |1.9|73]13F¢
| Temperature (°C) 25 | 2% 25 25§ A5 | A5 25

i Conductivity (umhos/cmy) 5562 230 33L 4§ =315 3 1‘5 3 \S 325

Hardness {mg/L as CaCO;)

+
Alkahnity (mg/L as CaCQ,)

Analyst's imibals sm sLh s5ULL s | Sen | SEN | s
\ [ FINAL B : |
pH 391381 3F1 2517913 L1 F-L
D.O (mglL) 34| 34| 32|68 ]1.01L-9] L8
' Temperature (°C) 25 25 28 | ’5 |45 | 25 | 258
; Conductivity (umhos/cm} 383 | 353 334 |39 33?‘4 3302l
! Analyst's nitials sth | sb | s | spN [Jgp | sis | b
| CONCENTRATION Conbro |
INITIAL DAY | DAY | DAY | DAY | DAY | DAY | DAY 7 COMMENTS
1 2 3 4 5 6
| PH 116 78 |7¢138[79[80 |18
- D 0. (malL) 781318 |3€ |3 |79 |78} 38
i Temperature (°C) 25 | 25| a5 | 15 | A5 {35 | 2F

Conductivity (umhos/cm) 33¢ | 336 | 33k 355 | 315 2315 | 3 15
’ Rardness [mglL as CaCQ,} | {00 100 |oo €§:ﬁ>":’£ qx 192 Jpo
fualo.

Alkalinity {mg/L as CaCQy) | ¢4 L+ e ;ﬁﬁﬁ,l L] b2 LO 1+ bater 4ymavcnied
| | Analyst's Initials Sm sk 5k b | Sen L SAN sub InCocraddly
! FINAL :J
pH 7913313376179 3L]|F-¢L |
D.O (mgll) 341 3432|6317 0|49 &9
Temperature (°C) 25 | 25 | 25 [R5 {25 | 35 | 3%
Conductivity (umhosiem)  |383 | 35L | 374 {249 3225 | 329.] 334
Analyst's Inihals 28 | a8 | s | JRn|Sgy | 518 | 4B
Revise Novemter 1 2000

N A\TEMPLATE\BIGBENCH\CHRONICICHRONCHE WPD
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; G/ | . CHRONIC TOXICITY TEST
: )/\\\% t CHEMICAL ANALYSIS DATA SHEET
N ) Page 7 oi _4
ZN\ -

' L ABORATORIES v
1
! CLIENT W’ TEST INITIATION DATE __2/Zo /o)
JOB NO (o 1] TEST COMPLETION DATE 2 /23 [0

_ PERMIT NO NJ TEST ORGANISM (2nodepnnie dubie.
! EFFLUENT/TOXICANT PHOTOPERIOD 18-Hour Dav/8-Hour Night
- DILUTION WATER: EpA My LIGHT INTENSITY _50-100 ft-c
CONCENTRATION O M3/
! INITIAL pa¥ | pay | oay | par | DAY | DAY | DAY COMMENTS
: 1 2 3 4 5 § 7 .
( pH 78132 | 39| 3¢]79 | %o |3¢
D.0. (mg/L) 7.8 131238387979 g
Temperature (°C) 25 25 25 2< 2\5 9\-5 15

Conductivity {umhos/cm) 3562 330 33L a5 2 “5 3 ‘5. 31§

Hardness (mg/L as CaCO,)

Alkalinity (fng/L as CaCO;)
| Analyst's Initials 3m Al | osbh | sy fP_f\J 3 Q[\] sLB
[ - FINAL | B
pH 79 39 33|24 |73 3L 3L
D.0. (mgll) 3434l 3] )HIOlLS .
Temperature (°C) 25 | 25 | 25| #32|a6 | a5 | as
Conductivity (umhosicm) agd | 353 | 3373 {34YR 3 Q71328 335
Analyst's Inttials <p | s | s |SAN [ SEN| s | sh
' CONCENTRATION S ms/L _
INITIAL DAY | DAY | DAY | DAY | DAY | DAY | DAY 7 COMMENTS i
1 2 3 4 5 6
pH 18 13| 32| 3°]|7919Y0] 3¢
} D 0. (mg/L) 78 18| 3¢ 38|79 ({).9] 3¢
Temperature {°C) 25 | 25| as | 25 |25 | A5 | 25
Conductivity (umhosfem) |33, | 330 | 33L| 315 21512315 398
Aardness {mglL as CaC0y)
Alkalinity (mg/L as CaCOy)
Analyst's Initials Smy | osb | oss | s | SPA SN ] s
[ FINAL ] B
E Fal3al 33|75 093] T¢
00 (mg 349|343+ T0{70|Le]| L@
Temperature (°C) 25 | 25 | 25 | A5 | 35 | 25 | g
Conductivity (zmhosfem) | 384 | 353 | 374 | 3451327 | 333 | 33¢
| Analyst's Inhals sL6 o | osea | SE | Se . wh | sLB )
NATEMPLATEBIOBENCH\CHRONIC\CHRONCHE 'WPO Revise Navember 1 2000
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- o/ CHRONIC TOXICITY TEST
>>\\/4 EHEM!CAL ANALYSIS DATA SHEE%’
N Page 3 of Y
ZN |

| LABORATORIES
’ CLIENT M TEST INTIATION DATE. _ 2Z[Zo /ol
JOB NO eclT TEST COMPLETION DATE. 2 /27 Jo!

PERMIT NO M) TEST ORGANISM_(2nodephnia_dubia
EFFLUENT/TOXICANT PHOTOPERIOD 1R-Houyr Dav/8-Hour Night
DILUTION WATER. EpA mAwl LIGHT INTENSITY _50-100 ft-c
| CONCENTRATION 50 ma/
'| INITIAL DAY | DAY | DAY | DAY | DAY | DAY | DAY COMMENTS
1 2 3 4 5 6 7
pH 7819238 | 39122(§0}|1¢
3
! DO (mglL) 7.8 38|18 P R3] 78] A%
Temperature (°C) z5 15 25 25 25 2 5 25

i Conductivity {umhaos/cm) 55(‘2 33(, 33[’ 315 3‘5 3 \5 32§
Hardness (mg/L as CaCOy)

4
i Alkalinity (mg/L.as CaCO,)

Analyst's’ Inttals 3m SLh SUB | st | Senad |Ipn| suv
'i [ FINAL B ,
pH 79133 7312317313 L1T b
| 0.0. {mg/L) 73] 34)3 (b3 jJoluI| Lt
Temperature (°C) 25 | 25 25 | A5 | AS | 25 | 2%
| ' Conductivity {umhosicm) 284 359 | 33L |3YS 32 S 1322 | 337
{ Analyst's Initials b | sb | wn ] Sed [ SN s | ap
, CONCENTRATION 25 ms /)
INITIAL DAY | DAY | DAY | DAY | DAY | DAY | DAY 7 COMMENTS
1 2 3 4 5 § ,
: pH 7.2 178 ] 1¢€] 3¢ [ 2 (Yol 7¢¥
. D.0 (mg/L) 178138 3¢ 3¢ | 7818 | 3%
’ Temperature (°C) 25 | a5 | as | a5 | A5 | A5 | a%

Conductivity {umhas/cm) 336 336 | 236 25 %15 B;g 3270

’ Hardness [mglt. as CaCO,)

Alkality {mgiL as CaCOy}
Analyst’s Initlals Sy sh sub b Sﬂ N D Q{\/ b %
i [ FINAL 1 |
pH 79139133194 |8 19L]Ib
| D O. (mglL) g4 34 3017217068 L-®
Temperature (°C) 15 | 15 ] 25 125 a5 |25 | a8
1 Conductivity wmhosiem) | 384 358 | 335|349 [34%]| 330 | 34!
Analyst's Initials 8 | sh | sl | SEN| SN sun | oah
; NATEMPLATEBIGBENCH\CHRCNIC.CRRCNCHEWPD Rewise Movemper | 2000
76
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; NN 7 | - CHRONIC TOXICITY TEST
f ’\>\\% L'CHEMlCAL ANALYSIS DATA SHEET
NN Page Y of 4
Z N e o 4
O

! LABORATORIES
' CLIENT M : TEST INITIATION DATE __Z2.0 /0l
JOB NQ lecld ' TEST COMPLETION DATE 2z /27 /o !

, SERMIT NO M) TEST CRGANISM_(rnechphaie disbie.
. EFFLUENT/TOXICANT PHOTOPERIOD 1R-Hour Day/8-Hour Night
' DILUTION WATER: Epa mEAW LIGHT INTENSITY  _50-100 it-¢
‘ CONCENTRATION 500 ™3/
; INITIAL DAY | paY | DAY | DAY | paY | DAY | DAY COMMENTS
1 2 3 4 5 § | 7

, pH 781 3¢l 32| 278|050 | 3£
|
o Yoo men) 7.8 |78 | 12| 3¢ 78|73 | 3%

Temperature (°C} 25 25 25 25 1 A5 | 35 | 25

|

% Conductivity {umhos/cmy) 5562 23, 33k | 35 |3 5 ’j S 2315
Hardness (mg/L as CaCOy) | 9l al au | oY fley |loY | 104 Je0
; alkalinty fmg/Las €acoy | 4o | wH | g | 0 [ by |04 | £9 |eo

¥ Deoda Traastalslg

Analyst's Inttials 5m SLh | sl | &b Spa) | SPNL U PRI (T Sncermciiy
[ FINAL 1
pH 39134 3| 73177 [FL Tt
D.0. (mg/L) 33 (34| L8] 70|y L]b1
Temperature (°C) s 25 25 1 R 5 ‘R 5 15 25
Conductvity {umhos/cm) 34u 1235 | 335 | 3Y, 31 | 3201 328
4 Analyst's Imitials SUB | st siny [ SEN 1S Q_,J supy | LB
; l CONCENTRATION loo m3/.
\ INITIAL DAY | DAY | DAY | DAY | paY | DAY | DAY 7 COMMENTS
1 2 3 4 5 6 B
15 pH 7.2 | 7€ | 38138 7.7 90| 7€
i D.O (mgiL) 781 7¢1 38118 7L |1Y 1€
Temperature (°C) 25 | 25| 25| 28 [ 25| 25| aS

t Conductivity (umhos/cm) 336 23/, 334 15 316 3‘5 315

Rardness [mgll as CaC0,)

Alkalinity (mg/L. as CaCO;)

Analyst’s Initials 3mM b sth| st |Spa | SN 5B
FINAL T

pH 79139037 741722136170
| D.0 {mglL) 73134030 |7.016,6|0 0] L4

Temperature (°C) 25 15 25 95 A5 | 25 25
: anuctlvxw {(umhos/cm) 34y AL} 333 3 L{ d 3 |6 319 328
' Analyst's Intials sih | sas | s lSen [Ty s | an
- NATEMPLATEBIOBENCHICHRCHICICHRONCHE WPO Rewvisa Novernber 1, 2000
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Dada Ancusis. Compansgn 1 The  Slandard Contml

A. FISHER’S EXACT TEST FOR THE DETERMINATION OF SIGNIFICANT
DIFFERENCES IN TEST ORGANISM MORTALITY

Fasher's Exact Test

NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANTMAELS
CONTROL 10 0 10
5 mg/L 10 0 10
i
TOTAL 20 0 20

Critical Fisher's wvalue (1C¢,10,10} (alpha=0 05) 15 6 0 b value 1s 10
Since b 1s greater than 6 0 there 1s no significant difference
between CONTROL and TREATMENT at the 0 05 level

Fisher's Exact Test

NUMBER OF
IDENTITICATICH ALIVE DEZD TOTAL ANIMALS
CONTRGL 10 0 10
_______________ %?_TQ/L 2 1 10
TOTAL 19 1 20

Critical Fisher's wvalue (10,10,1C) (alpha=0 05) 1s 6 0 b value i; 9
Since b 1s greater than 6 0 thers is no significant difiference
between CONTROL and TREATMENT at the 0 05 level

\\s‘// Olver Laboratories Incorporated
A 1116 South Marn Sireet

\\ Blacksburg, Vicguua 24060
k Phone (540) 552-3548 FAX (540) 5332-1713 78

Company Sanitized. Does not contain TSCA CBI
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DCL-\Q Qna\js;s_ Cmmpq-r\'sgn ")l'ﬁ The ﬁﬁnéﬂfé C,on‘\"ﬂb‘

risher's Exact Test

| NUMBER OF
' IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
) CONTROL 10 0 10
25 wmg/L 9 1 10

i

‘ TOTAL 18 1 20
5
I Critical Fisher's value (10,10,:9; (alpha=0 05) 1s &6 ¢ b value 15 9

since b 1s greater than 5 0 tnere 1s no significant difference
between CONTROL and TREATMENT at the 0 05 level

Fisher's Exact Test

Critical Fisher's wvalue {10,19,10) (alpha=0 05} 15 6 0 b valug 1s 7
Since b 1s greater than & 0 there 15 no significant difference
between CONTROL and TREATMENT at the 0 05 level

\\$ty Olver Laborateries Incorporated
- YN/ 1116 South Mam Streat
/ % Blacksburg, Virgmua 24060
A‘\' Phone (540) 552-5548 FAX (540) 552.1715 79

Company Sanltized. Does not contain TSCA cBi



Fisher's Exact Test

NUMBER OF

IDENTIFICATION ALIVE DEAD TOTAL I_%NIMI_%L?_
CONTROL 10 0 10
i 100 mg/L 7 3 | 10
TOTAL 17 3 20

Craitical. Fisner's wvalue (10,10,10) (alpha=0 05) 15 6 0 b value 1is 7
since b 1s greater than 6 0 there is no significant difference
between CONTROL and TREATMENT at the 0 05 level

Fisher's Exact Test

NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL 10 0 10
500 mg/L 4 6 10

Ccritical Fisher's wvalue (10,10,10) {(algha=0 05) 1s 6 0 b value 1s 4
Since b 1s less than or equal to 6 0 there is a signaficant dafference
berween CONTROL and TREATMENT at the 0.05 level.

\\‘?/‘ Olver Laboratories Incorporated
>’/ A 1116 South Man Street
sburg, Virguia 24060
G Bodsbury Vognazom 80
Company Sanitized. Does not contain TSCA CBl



Dede, #\nq\jsis_ Campatisgn o he Standard  Coddwol

Summary of Fisher's Exact Tests

NUMBER NUMBER S1G

GROUP IDENTIFICATION TXPOSED DEAD 0.05
1 CONTROL 10 [0}
| 1 5 mg/L 10 0
2 10 mg/L 10 1
) 3 25 mg/L 10 1
i 4 50 mg/L 10 3
! 5 100 mg/L 10 3

& 500 mg/L 10 6 *

%
\&y Olver Laboratories Incorporated
YW,

- "¢ 1116 South Maimn Street
//\&‘ Blacksburg, Viegma 24060 81
ﬂ& Phone (540) 552-5548 FAX (540) 552-1715

Company Sanitized. Does not contain TSCA CBI
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B. CHI-SQUARE TEST FOR NORMALITY OF DATA

Title  Dupon Toxicity-C dubia Chronic-2/20/01
File. Transform- NO TRANSFORMATICN

Chi-Sgquare Test for Normality

INTERVAL <-15 -1 5 to <-0 5 -0 5 to 05 0.5 to 1 5 >1 5§
EXPECTED 4 0200 14 5200 22.9200 14 5200 1 0200
OBSERVED 4 14 27 12 3
Chi-Square = 1 4412 {p-value = 0 B370)
‘Crlzlcal Chi-Square = 13 277 {alpha = 0.01 , df = 4)

= 9 488 (alpha = 0.05 , df = 4)

Data PASS normality test {alpha = 0 01) Continue analysis

C. TEST FOR HOMOGENEITY OF VARIANCE

" Tatle Dupon x1c1ty-C dubia Chronic-2/20/01
File Transform NO TRANSFORMATION
Bartlett's Test for Homogeneity of Variance
Calculated Bl statistic = 11 0373 (p-value = 0 0508)

Data PASS Bl hcmogeneity test at 0 01 level - Continue analysis

Craitical B = 15 0863 (alpha = 0 01, df = 5)
11 0705 {alpha = 0 05, df = &)

]

N

%

%
\\\// Olver Labaratones Incorporated

/f 1116 South Main Street
V Blacksburg, Virgima 24060 82
N

Phone (540) 552-3548 FAX (340) 552-1715

Company Sanltized. Does not contain TSCA CBI
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D. SUMMARY STATISTICS ON REPRODUCTION DATA

Title Cupont Toxic-ty-C dubia Chronicz-2/20/01
File Transform NC TRANSFORMATION
Summar Statistics on Data TRBLE 1 of =
GRF IDENTIFICATION N MIN MAY MEAN
1 Contrel 10 1+ 0000 22 0000 13 00C0O
2 5 ma/L 10 15 0000 15.0000 16 6000
3 10 mg/L 10 13.0000 21.0000 17.1000
1 25 mg/L 10 g 0000 19 0000 13 3000
5 50 mg/L 10 10 0000 23 0000 15.2000
6 100 mg/L 10 8.0000 22.0000 17.2000

Tatle Dupom:(d Toxicity-C dubia Chronic-2/20/01

File c TransZorm NO TRANSFORMATION
' Summaxry Statzstics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE sD SEM cCVv %
1 Concrol 7 7778 2 78839 0 B8B1S 15 4937
2 5 mg/L 1 3778 1.1738 0.3712 7 0710
3 10 mg/L 6 7667 2.6013 0.8226 15.2122
1, 25 mg/L 10 3222 3.2128 1.0160 23 1138
5 50 mg/L 11 9556 3.4577 1.0934 22 7479
6 100 mg/L 14 8444 3.8528 1.2184 22 4003

e

\\‘I/ Olver Laboratories Incorporated

} 44 1116 South M Street

y \‘ Blacksburg, Virguma 24060 83

A‘\ Phone (540) 552-5548 FAX (540) 552-1715 cACHI
Company Sanitized. Does not contain TS
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E. ANALYSIS OF VARIANCE OF REPRODUCTION DATA

Title Dupont(‘ Toxicity-C dubia Chronic-2/20/01
File C~J Transform NO TRANSFORMATION

SOURCE DF S8 MS F
Between S 123 9333 22 7867 2 5775
Witain (Error) sS4 477 4000 B.8407
Total 58 531 3333
{p-value = 0 C366)
Crictical F = 3 3769 (alpha = 0 01, df 5,54)
i = 2 3861 lalpha = 0 0S5, df = 5,54)
Since F > Critzcal T REJECT Ho All equal (alpha = 0 05)
F. DUNNETT'S TEST
Title. Dupont( Tox:city-C dubia Chronic-2/20/01
File t Transform. NO TRANSFORMATION
Dunnett's Test - TABLE 1 OF 2 Ho Control<Treatment
TRANSTORMED MEAN CALCULATED IN SIG
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT O 05
1 Control 18.0000 18 0000
2 ) mg/L 16 6000 16 6000 1 0528
3 10 mg/L 17 1000 17.1000 0 6768
4 5 mg/L 13 35000 12 9000 3 0831 *
5 £0 mg/L 15 20600 15 2000 2 1057
6 100 mg/L 17 2000 17 2000 0 5016
Dunnett critical value = 2 3100 {1 Ta1led, alpha = 0 05, df [used] = 5,10)
5,54)

{Actual df =

ot |

"'// Olver Laboratories Incorporated
4

1116 South Main Street
& Blacksburg, Virgima 24060
% NN\ Plione (540) 5525548 FAX (540) 552-1715 84 »
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Tatle Dupon Texicity-C. dubia Chrenic-2/20/01
Fale Transform: NO TRENSFORMATION
b punnett's Test -  TAELZ 2 OF 2 Ho-Control<Treatment
NUM OF MIN SIG DIFF % GF DIFFERENCE
GROUP IDENTIFICATION REPS {7 ORIG UNITS) CONTROL FROM CONTROL
1 Contxoli 10
2 5 mg/L 10 3 0726 17 1 i 4000
3 10 mg/L 10 3.0718 17 1 0 9000
1 25 mg/L 10 31.0718 17 1 1 1000
5 50 mg/L 10 3 0716 17.1 2 8000
6 100 mg/L 19 3 0716 17.1 0 8000
G. INHIBITION CONCENTRATION ESTIMATE
Title. Dupont-Zonyl Toxicity-C dubia Chronic-2/20/01
File zZonceric Transform. NO TRANSFORMATION
: GRP IDENTIFICATION MEAN SMOOTHED MEAN  CONCENTRATION
Ul e e e A e e e m e feammm e E e mm i e emmmmm e E e S e h s Moo s S ST S S ST S ST TR
]
' 1 Control 18 0000 18.0000 0 0000
2 5 mg/L 16 6000 16.8500 5.0000
3 10 mg/L 17 1000 16.8500 10.0000
1 25 mg/L 13.9000 15.9250 25 0000
5 50 mg/L 15.2000 15 9250 50 0000
| 6 100 mg/L 17 2000 13 9250 100 0000
! 7 500 mg/L 17 4000 15.9250 500 0000
ICp estaimate with p = 25 15 > 500 0000

%% Olyer Laboratores [neorporated
- >‘ A 1116 South Mawn Street
, y \\\ Blacksburg, Virguma 24060 85
775 NN\ Phone (540) 552-5548 FAX (540) $52-1715
Company Sanitized. Does not contain TSCA CBI
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A. FISHER'’S EXACT TEST FOR THE DETERMINATION OF SIGNIFICANT
DIFFERENCES IN TEST ORGANISM MORTALITY

Fisher's Exact Tsst

NUMBER OF
IDENTIFICATICN DEAD ALIVE TOTAL ANIMALS
CONTRQOL w/MeOH 1 8 10
5 mg/L o 10 10
eSS eosesssnsoesosossssssssoooooenoisToToToooionos
’ TOTAL 1 19 20
critical Fisher's wvalue (10,10,1) (alpha=0.05) 1s negative b valus 158 0
no significant difference
Fisher's Exact Test
! NUMBER OF
IDENTIFICATION ALIVE DERD TOTAL ANIMALS
CONTROL w/MeOH 9 1 10
10 mg/L S 1 10
TOTRL 18 2 20

Critical Fisher's value (10,10,9) (alpha=0.05) 1s ¢.0. b value as 3
Since b is greater than 4 0 there 1s no significaat difference
between COMNTROL and TREATMENT at the 0.05 level

.
\\\:7 Olver Lahoratories Incorporated
B 7A

¢ 1116 South Main Street

,’ . .
, Blacksburg, Virguua 24060
¢§ Phone (540) 552-5548 FAX (40) 552-175 cOmpanayBSanmzed. Does not contaln TSCA CBl
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Fisher's Exact Test

NUMBER OF
IDENTIFICATION RLIVE DEAD TOTAL ANIMALS
CONTROL w/MeOH 9 1 i0
25 mg/L 9 1 10
4 -
TOTRL 1le 2 20

Critical Fishers's valie (20,10,9) {alpha=0 05) 1s 1.0 b value 1s 9
Since b 1s greater tnan 4 0 there 1s no signaficant difference
between CONTROL and TREATMENT at the 0 05 level

Fisher's Exact Test

) NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL w/MeCH S 1 10
30 mg/L 7 3 10
TOTAL 15 1 20

Critical Fisker's valus (10.10,9) (alpha=0 05) 1s 4 0. D value a5 7
Since b 1s greacer than 4 0 there 1s rno significant dafZerence
between CONTRCL and TREATMENT at the 0 05 level

‘.
&y Olver Laboratories Incorporated

h /4 1116 South Man Street

// ‘& Blacksburg, Virgima 24060

Ai\ Phone (540) 552-5548 FAX (540) 3521715 87 - TSCA CB
Company Sanitized. Does not contain
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Fisher's Exact Test

NUMBER  OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL w/MeOH 3 1 10
100 mg/L 7 3 10
b et AR
. TOTAL 18 4 20

Critzcal Fisher's wvalue {10,10,9%}) (alpha=0 05) 1s 4 0 b value 1s 7.
Since b 1s greater than 4 0 there 1s no signaficant dafference
between CONTROL and TREATMENT at the 0.05 level.

Fisher's Exact Test

NUMBER OF
IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
CONTROL w/MeCH S 1 10
______ 500 mg/L 4 6 10
TOTAL 13 7 20

Critical Faisher's value (20,10,9%) {alpha=0 05) 1s 4.0. b value 1s 4.
Since b 1is le_ss than or equal to 4 0 there is & significant d:fference
betwesn CONTROL and TREATMENT at the 0.05 level.

*
\\y Otver Laboratones Incorporated
\ ./4- 1116 South Mam Street

% rpna
J, Biacksburg, Virgiua 24060
/X;& Phone (540) 552-3548 FAX (540) 552-1715 88
Company Sanitized. Does not contain TSCA CBI
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Summary of Fisher's Exact Tests

NUMBER NUMBER SIG

GROUP IDENTZFICATTION EXPOSED DEAD 0 05
CONTROL w/MeOE 10 1
1 -5 mg/L 10 0
2 10 mg/L 10 1
3 25 mg/L 30 1
4 50 mg/L 10 3
5 100 mg/L 10 3

6 500 mg/L 10 6 *

i

%

4

N

Olver Laboratories [ncorporated

1116 South Man Street

Blacksburg, Virgima 24060

Phone (540) 552-5348 FAX (540) 552-1715

89
Company Sanitized. Does not contain TSCA CBI
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5. CHI-SQUARE TEST FOR NORMALITY OF DATA

Title Dupont“ Toxicits-C dupia Chroniz-2/20/01
File zcer Transiorm NO TRARNSFORMATION

Chi-Sguare Test Zor Normality

INTERVAL <-1 & -1 5 tec «<-0.5 -0 5 to 0 5 >0 3 to 1 5 >1 5
EXPECTED 4 0200 11 5200 22 9200 14 5200 4 0200
OBSERVED 5 13 28 11 3
Chi-Square = 2 63€1 (p~value = 0 6204)
,Critical Chi-Square = 13 277 {alpha = 0 01 , df = 4)

= 9 488 {alpha = 0 05 , df = %)

Data PASS normaiity test (alpha = 0 02) Continue analysis

C. TEST FOR HOMOGENEITY OF VARIANCE

Title . Dupont Toxicity-C dubia Chronic-2/20/01
File zcer Transform NO TRANSFORMATION

Bartlett's Test fcr Homogeneity of Variance

Calculated Bl statistic = 20 1697 {p-value = 0 0012)
Data FAIL Bl homogeneity test at 0 01 level Try another transformaticn

Critaical B = 15 0862 (alpha =
11 0705 (alpha = 0.05, df = 5)

If
o
o
-
n
Fh
i
Ul

»
&? Olver Laboratories Incorporated
. /f 1116 South Main Street
/ \\ Blacksburg, Virgima 24060
/;‘\ Phone (540} 552-5548 FAX (540) 532-1715 90

Company Sanitized. Does not contain TSCACBI
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D. SUMMARY STATISTICS ON REPRODUCTION DATA

Taitle DupontH Toxicity-C dubia Chronic-2/20/01

File zcexr Transiorm NO TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 Control w/MeOH 190 0 0000 22 Q000 14 3000
2 5 mg/L 10 15 0000 19 0000 16.5000
3 10 mg/L 10 13 0000 21 0000 17 1000
1 25 mg/L 10 5.0000 19 0000 13 2000
5 50 mg/L 10 10 0000 23 0000 15 2000
6 100 mg/L 10 8.00090 22.0000 17 2000

1 .
Taitle. Dupont“ Toxicity-C. dubia Chronic-2/20/01

File zcer Transform: NO TRANSFORMATION
Summary Statistics on Data TRBLE 2 of 2
GRP IDENTIFICATION VARIANCE SD SEM cCVv %
1 Con:trol w/MeOH 36 6778 6 0562 1 9151 42.3512
2 5 mg/L 1 3778 1 1738 0.3712 7 0710
3 10 mg/L &6 7667 2 6013 0.8226 15.2122
4 . 25 mg/L 10.3222 3.2128 1 0160 23.1138
5 50 mg/L 11 9556 3.4577 1.0934 22.7479
6 100 mg/% 14 B44d 3 8528 1 2184 22.4003

%

4//" Olver Laborataries Incorparated

./‘ 1116 South Mmn Street

\& Blacksburg, Virgumia 24060

NN\ Phone (540) 552-5548 FAX (540) 552-1715 91

Company Sanitized. Does not contain TSCA CBl
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E. STEEL’S MANY-ONE RANK TEST

Title. DUpOﬂCHTOXlCltY-C dubila Chronic-2/20/01

mile zcer Transform

NO TRANSFORMATION

Ho Contro.<Treatmnent

MEAN IN RANK CRIT SIG
GROUP IDENTIFICATION ORIGINAL UNITS SUM VALUE DF 0 05
1 Control w/MeOH 14 3000
2 5 mg/L 16.6000 115 00 75 00 10.00
3 10 mg/L 17 1000 121 0O 75 00 10 00
4 25 mg/L 13.9000 g6 00 75 00 10 GO
5 50 mg/L 15 2000 104 50 75.00 10.00
) 100 mg/L 17.2000 122 00 75 00 10.00
Critical values are 1 tailed ( k = 5 )

H

F. INBIBITION CONCENTRATION ESTIMATE

Title Dupon Toxieits-C dubia Chronic-2/20/01

Fale ZCeric Transform: NO TRANSFORMATION
GRP IDENTIFICATION MEAN SMOQTHED MEAN CONCENTRATICN
1 Control w/MeOH 14.2000 16 0333 0 0000
2 5 mg/L 16.6000 16 0333 S 0000
3 10 mg/L 17 1000 16 0333 10 0000
4+ 25 mg/L 13 9000 15.9250 25.0000
5. 50 mg/L 15.2000 15 98250 50.0000
5] 100 mg/L 17.2000 15.9250 100 0000
7 500 wmg/L 17 4000 15 9250 500.0000
ICp estimate with p = 25 1s > 500.0000

&y Olver Laburatorws Incorporated

} A 1116 South Mam Street )

y Q Blacksburg, Virgma 24060

//}\ Phone (540 532-5548 FAX (540 552-1715 - 52 -
Company Sanitized. Does not contain TSCA CBi
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1 G-APR-200 1

TITLE: Ceriodaphnia dubia Acute Test
Reference Toxicant Sodium Chlioride
Test Date Test Name Mean Mean+2SD  Mean-25D

| LCs0
1 11/20/2000 1.73
01/18/2001 2.48 2,11 3147 1.04
01/19/2001 2.48 2.23 310 1.36
] 01/22/2001 1.68 2.09 2.99 1.20
! 01/24/2001 1.53 1.8 2.90 1.06
02/14/2001 | 2.14 2.01 2.84 1.17
. 03/16/2001 1.55 194 2.78 110

OLYER LABORATORIES, INC
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Ceriodaphnia dubia Acute Control Chart

Sodium Chlonde Reference Toxicant
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OLVER LABORATORIES, INC 98
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t 6-APR-2001

| TITLE: FATHEAD MINNOW ACUTE TEST
Reference Toxicant. Sodium Chlonde (g/l}
Test Date Test Name Mean Mean+2SD Mean-28D

{ LC50

' 11/20/2600 11.7 -
12/18/2000 9.9 10.80 13.35 8.25

, 12/19/2000 08 10,80 12.60 9.00

: 12/19/2000 12 11.10 13.00 9.20
12/20/2000 11.4 11.16 T12.82 9,50

( 01/172/2001 14 11,20 12.70 9.70

5 02/14/2001 111 11.19 12.56 9.81
03/25/2001 1.4 11.21 12.43 9.93

OLVER LAEBORATORIES, INC

99
Company Sanitized. Does not contain TSCA CBI



- 18-Apr-2001

FATHEAD MINNOW Acute Control Chart
! Sodium Chlonde Reference Toxicant
: 16
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Fl— L.C50 — Mean Mean+2SD Mean-2SD
" OLVER LABORATORIES, INC 100
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CHRONIC REFERENCE TOXICITY TEST DATA
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1 §-APR-200 |

1 TITLE: FATHEAD MINNOW CHRONIC-SURVIVAL
! Reterence Toxicant: Sodium Chloride (g/L)
Test Date Test Name Mode Mode/0.5 Mode’0.5

NOEC

! 01/0472001 2 »

‘ 01/22/2001 2 2.00 4.00 .00
01/31/2001 2 2.00 4.00 1.00
02/05/2001 2 2.00 4,00 1.00
02/12/2001 125 2.00 2.00 1.00
03/14/2001 25 2.00 4.00 1.00

-
OLVER LABORATORIES, INC
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16-Apr-2001

FATHEAD MINNOW CHRONIC
SURVIVAL CONTROL CHART
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—mt— NOEC Mode Mode/0.5 ——— Mode*0.5
Otver Laboratories, Inc
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| B-APR-200 |

TITLE: FATHEAD MINNOW CHRONIC-GROWTH
Reference Toxicant: Sodium Chloride (g/L)
Test Date Test Name Mode Mode/0.5 Mode*0.5
NQEC
01/04/2001 2
01/22/2001 2 2.00 4.00 100
01/31/2001 2 200 4.00 100
02/05/2001 2 2.00 4.00 100
02/12/2001 1.25 2.00 4.00 1.00
03/14/2001 1.25 2.00 4.00 1.00
i
| i OLVER LABORATCRIES, INC
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16-Apr-2001

\
FEATHEAD MINNOW CHRONIC
; GROWTH CONTROL CHART
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OI{/er Laboratortes, Inc.
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1 6-APR-200 1

TITLE: CERIODAPHNIA CHRONIC TEST_SURVIVAL
Reference Toxicant: Sodium Chloride (a/L)
Test Date Test Name Mode Model0 5 Mode*0 5
NOQEC
12/01/2000 2
1212712000 1 2.00 4.00 1.00
01/03/2001 2 2.00 4.00 1.00
02/07/2001 1.5 2.00 C4.00 1.00
03/15/2001 2 2.00 4.00 1.00
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16-Apr-2001

CERIODAPHNIA CHRONIC
SURVIVAL CONTROL CHART
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- Olver Laborateories, Inc
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1 B-ArPR-200 §

TITLE: CERIODAPHNIA CHRONIC TEST-Reproduction
Reference Toxicant: Sodium Chloride (g/l)
Test Date Test Name Mode Mode/0.5 Mode~0.5
NQEC

12/01/2000 025

12/27/2000 0.25 0.25 0.50 0.13

01/03/2001 0.25 0.25 0.50 0.13
i 02/07/2001 0.19 0.25 0.50 0.13

03/15/2001 0.5 0.25 0.50 0.13

OLVER LABORATORIES INC

T
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16-Apr-2001

|
1 CERIODAPHNIA CHRONIC
REPRODUCTION CONTROL CHART
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- Olver Laboratories, Inc.
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APPENDIX 10

DILUTION WATER QUALITY
ANALYSES DATA
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VER Consulting Engineers . Environmental Laboratories
o LABORATORIES 1116 South Main Street  Blacksburg, Virginia 24060

Client Sheet No.: 0004151 Job No.: 30001

Date: May 8, 2000 Date Received: 4/12/00
f Client: Olver Laboratories Incorporated

Source: Blacksburg, Virgima

Shipping Information: Delivered to Olver Laboratories Incorporated by Olver Personnel

Sample No.: 123511
Date Collected: 4/12/00
Time Colldcted: 945am and 3:00 p m.
Description: EPA Moderately Hard Dilution Water

Date/Time

s, nalyst Result MDL Anpalyzed Analyst

—
pH (Laboratory} (EPA 150 1) 8 09 N/A 4/12/00,7 45 p m. SAH
Alkahnity as CaCO; (EPA 310 1) 60 mg/t 10 mgi. .  4/20/00,1100a.m ACC
Conductivity (EPA 120.1} 317 umhos/cm 10 pmhosicm  5/02/00,1045am ACC
Total Cyanide (EPA 335 2) ND 0005 mgnL 4/20/00,815am DF
Ammonta as N (SM 4500 NH,,F) ND 0.1 mght 4/17/00,6 00pm. SAH
Nitrate as N (ERA 352.1) ND 01 mgi 4/14/00, 3 00 p m. BCW
Nitnte as N {(EPA 354 1) ND 001 mgl 4/14/00,1 30 p ., SAH
Hardness as CaCO, (EPA 2007) 100 mg/l. 1 mglt 4/18/00,500pm HT
Total Phenols (EPA 420 1) ND 0005 mglt 4{24/00, 1 10 pm. DF
MDL = Minimum Detection Limit
N/A = Not Apphlicable

- ND = Not Detectable
All tests according to Standard Methods for the Examunation of Water and Wastewater, 18th Edition, Test Methods for Evaluating
Solid Waste (Physical/Chemical), 2nd and 3rd Editions, and Methods for the Chemical Analysts of Waler and Wastes, EPA
\
By MW@
Bnt Ritchey f
Laboratory Manager

Unless otherwise indicated, this report sats (orth the results of our analysis of samples delivered fo our labaratary and shall not be construed 1o be a representation by Olver
Labocamnes Incarporated as to the source or method of pmaunng such samples  All reparts are submitied as the confidential property of clients and authonzation for publication

v , of any statements contained in our. reporns s reserved pending our wntien approval

-

Page 10f6

Blacksburg, VA (540) 552-6574

114 N ADATAWLABII000 1NCLNTSHT0004151
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OLVER

L ABORATORIES

Chent Sheet No
Chent
Date

Sample No.:
Date Collected:
Time Collected:

Description:

0004151
Olver Laboratones Incorporated
May 8, 2000

123511

4/12/00

g45a.m and 3:00 pm.

EPA Moderately Hard Dilution Water

Date/Time

Analyzed Analyst
5/02/00, 1200 p m HT
5/02/00,1200p m HT
4/25/00,2:00 pm HT
4/25/00; 2.00pm HT
4/20/00;8.30am BN
4/20/00;930am BN
4/20/00,400pm HT
4/20/00,400p m HT
4/13/00, 1-30p m SAH
4/43/00,130pm SAH
4/26/00,300pm HT
4/26/00,300pm HT
4/18/00,900pm HT/BN
4/1B/00; 500 pm HT/BN
5/03/00; 1200 pm HT
5/03/00;1200pm HT
5/01/00;200pm HT
5/01/00;200p m HT
4/21/00:900am BN
4/21/00;900p m BN
4/18/00;7 30am BN
4/1B/00; 7 30am BN
4/17/00; 11.45am BN
4/17/00,1145am BN
4{18/00;500 p m. HT
4/18/00; 500 p m HT
4/22/00, 1130 am BN
4/22/00;11.30am BN
4/2B/00:7 56 am JSL

Page 20f 6

NADATALAB\3000 1\CLNTSHTI0004 1 51

Analysis Result MDL
“Total Aluminum (EPA 202 2) 0005 mg/. 0003 mglL
Dissolved Alurminum (EPA 202 2) ND 0003 mgl
Total Arsenic (EPA 200 9) ND 0001 mglL
Dissolved Arsenic (EPA 200 8) ND 0001 mg/t
Total Cadmum (EPA 200 8) ND 00001 mglL
Dissolved Cadimium (EPA 200 9} . ND 00001 mgl
Total Chromium Il (EPA 200 9-SM 3500 Cr,D) ND 0001 mg/lL
Dissolved Chromium (i (EPA 200.9-8M 3500 Cr,D) ND 0001 mg/l
Total Hexavalent Chromium (SM 3500 Cr,D) ND 0005 mglL
Dissolved Hexavalent Chromwum {SM 3500 Cr,D}) ND 0005 mg/l
Total Cobalt (EPA 200 9) ND 0001 mol/l
Dissolved Cabalt (EPA 200 8) ND 0001 mg/l
Total Copper (EPA 200 9) ND 0001 mglL
Dissolved Capper (EPA 200 8) ND 0001 mgll
Total lron (EPA 236 2) 0006 mglt 0001 mg/L
Dissolved lron (EPA 236 2) 0006 mg/l 0001 mo/l
Total Lead (EPA 200 8) ND " 0001 mgft
Dissolved Lead (EPA 200.9) ND 0001 mg/L
Total Mercury (EPA 245 1) ND 00002 mg/L
Dissolved Mercury (EPA 245.1) ND 00002 mgfl
Total Nickel (EPA 200 9) ND 0001 mg/l
Dissolved Nickel (EPA 200.8) ND 0001 mgh
Total Selerum (EPA 200 8) ND 0002 mofl
Dissolved Selenium (EPA 200 9) ND 0002 mg/L
Total Silver (EPA 200.9) ND 00002 mg/L
Dissolved Siver (EPA 200.9) ND 00002 mg/l
Total Zinc (EPA 200 7) ND 0005 mgfl
Dissolved Zinc (EPA 200 7) ND 0005 mg/l
Pronty Pollutant Organics®
Acid Compounds (EPA 625):
2-Chlocrophenol ND
2.4-Dichlorophenal ND 18 ﬁgﬁt
2 4-Dimethylphenol ND 10 ugll
4,6-Dinitro-o-cresol ND 10 wuglt
2.4-Dinitrophenof ND 50 g/l
2-Nttraphenol ND 10 pg/l
4-Nitrophenol ND 50 g/t
p-Chioro-m-cresol ND 20 pg/ll
Pentachlorophenol ND 50 ugih
Phenot ND 10 g/t
2.4,6-Tnchiorophenol ND 10 wpgll
115
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: OLVER

) LABORATORIES
|
1
Cr Chent Sheet No 0004151
_ Clent Olver Laboratones Incorporated
Date May 8, 2000
‘ Sample No.: 123511

Date Collected: 4/12/00

Time Collected: 945am and300pm

Description: EPA Moderately Hard Dilution Water

Date/Time

Analysis Result MD! Analyzed Analyst

Pnonty Pollutant Organics {continued)

- ‘Base/Neutral Compounds (EPA 625) 4/28/00, 756 am JSL
Acenaphthene ND 10 uolt
Acenaphthylene ND 10 wgll
Anthracene ND 10 ugll
Benzidine 4 ND 10 ugll
Benzo(a)anthracene ND 10 wpgfl
Benzo(a)pyrene ND 10 uglt
3,4-Benzofluoranthene ND 10 ug/l
Benzo(g.h.i}perylene ND 10 uglt
Benzo(k)fluoranthene ND 10 ughl
Bis(2-chioroethoxy)methane ND 10 ugll

o, Bis(2-chloroethyljether ND 10 pgll

- Bis(2-chloroisopropyl)ether ND 10 ug/l
Bis(2-ethylhexyl)phthalate ND 10 uglt
4-Bromophenyl Phenyl Ether ND 10 gl

Butyl Benzy! Phthalate ND 10 uglL
2-Chiaronaphthalene ND 10 pgil
4-Chlorophenyl Phenyl Ether ND 10 pglt

Chrysene ND 10 pg/l
Dibenzo(a,h)anthracene ND 10 ugl.
1.2-Dichlorobenzene ND 10 poll
1,3-Dichlarobenzene ND 10 pgit
1.4-Dichlorobenzene ND 10 ugll
3,3-Dichiorobenzidine ND 20 pgll

Diethyl Phthalate ND 10 ught

Dimethyl Phthalate ND 10 pglt

- Di-n-Butyl Phthalate ND 10 pgl.
2.4-Dinitrofoluene ND 10 po/ll
2.6-Dinttrofoluens ND 10 pgl

Di-n-Octyt Phthalate ND 10 wgll
1,2-Diphenyihydrazine ND 10 upgh
Fluoranthene ND 10 wpgll

Fluorene ND 10 ugil
Hexachlorobenzene ND 10 pgil

o
Page 3 of 6
) N \DATAVLABVIO00NCLNTSHT0004151
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. OLVER

LABORATORIES

1
' Chient Shest No 0004151
Chent Olver Laboratones incorporated
; Date May 8, 2000
. Sample No.: 123511
‘ Date Collected: 4/12/00
! Time Collected: 945 am. and 3:00 p m.
|
Description: EPA Moderately Hard Dilution Water
Date/Time
Analysis Result MDL Analyzed Analyst
Base/Neutral Compounds (EPA 625) {continued). 4/28/00,7 56 am JsL
Hexachlorobutadiene ND 10 pgll
Hexachlorocyclopentadiene ND 10 pgit
Hexachloroethane ND 10 pgll
indeno(1,2,3-cd)pyrene ND 10 ug/l
Isophorone; ND 10 wgll
Naphthalene ND 10 ugfll
Nitrobenzene ND 10 pgfl
N-Nitroso-dimethylamine ND 10 ugh
N-Nitroso-di-n-propylamine ND 10 ng/ll
N-Nitroso-diphenylamine ND 10 pgll
Phenanthrene : ND 10 pg/ll
. Pyrene ND 10 ugil
_ 1,2.4-Tnchiorobenzene ND - 10 pgfl
.
L
Page 4 of 6
- N ADATA\LAB\30001\CLNTSHT0004 151
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OLVER

LABORATORIES
Client Sheet No 0004151
Chent Olver Laboratonies Incorporated
; Date May 8, 2000
Sample No.: 123511
‘ Date Collected: 4/12/00
, Time Collected: g45am and 3 00 p.m.
' Description: EPA Moderately Hard Dilution Water
1
i ‘ Date/Time
- Analysis Result MDL Analyzed nal
' Volatile Compounds (EPA 624) 4/13/00, 4 06 p M BP
Acrolein ND 10 wgll
Acrylonitnle ND 10 wglt
Benzene ND 5 pgfl
; Bromodichibromethane ND 5 ugh
Bromoform ND 5 ugll
Bromomethane ND 10 gl
, Carbon Tetrachlonde ND 10 ugll
! Chiprobenzene ND 5 woft
Chiorpethane ND 10 uglh
2.-Chioroethyl Vinyl Ether ND 5 ugl
. Chioroform ND 5 gl
= Chloromethane ND 10 pgll
Dibromochloromethane ND 5 upght
1,1-Dichloroethane ND 10 ugll
1,2-Dichioroethane ND 5 wglt
1,1-Dichioroethene ND 10 g/l
trans-1;2-Dichioroethene ND 10 ugit
1,2-Dichloropropane ND 5 uglL
ci5-1,3-Dichlorapropene ND 5 wolt
trans-1,3-Dichloropropene ND 5 ugh.
Ethylbenzene ND 5 wgll
Methylene Chionde ND 5 ugll
sym-Tetrachioroethane ND 5 ugll
Tetrachloroethene ND 5 ugll
Toluene ND 5 upgll
- 1,1,1-Tnchloroethane ND 10 ugh
1,1.2-Tnchioroethane ND 5 pgl
Tnchioroethene ND 10 po/l
Tnchlorofiucromethane : ND 10 pgh

Vinyl Chlonde ND 10 wpgh.

Page 5of 6
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" OLVER

LABORATORIES

Chent Sheet No
, Chent
! Date

Sample No.:
Date Callected:
Time Collected:

Description:

nalys!

_Peshades (EPA 608)
© Aldnn
alpha-BHC
beta-BHC
| delta-BHC
gamma-BHC
Chiordane
4,4-DDD’
4 4-DDE
4.4-DDT
Dieldnn
Endosulfan |
- Endosulfan H
) Endosulfan Sulfate
Endon
Endnn Aldehyde
Heptachior
Heptachlor Epoxide
Toxaphene
PCBs (EPA 608)
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

0004151
Olver Laboratones Incorporated
May 8, 2000

123511

4/12/00

9:45a.m and 300 p m.

EPA Moderately Hard Dilution Water

Result MDL
ND 1 ugll
ND 1 wpglt
ND 1 wgh
ND 1 uglh
ND 1 pglt
ND 1 pght
ND 1 wgll
ND 1 upgh
ND 1 wugll
ND 1 wgll
ND 1 pgll
ND 1 wgh
ND 1 ugll
ND 1 wgh
ND 1 pglh
ND 1 ugll
ND "1 pgll
ND 1 pght
ND 50 wugil
ND 50 wglt
ND 50 uglt
ND 50 uglh
ND 50 ugh
ND 50 ugll
ND 50 ught

119

Date/Time

Analyzed Analyst
4/21/00,826pm SD
4{21/00,8326pm SD

Page 6 0of 6
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APPENDIX 11

CHEMICAL ANALYSES OF
BRINE SHRIMP AND YCT FOOD MIXTURES

OLVER

LABORATORIES
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Toll Free: 800/331-5916

1300 Blue Spruce Drive, Suite C /
Tel: 970/484-5091 Fax:970/484-2514

Fort Collins, Colorado 80524

SALMON STARTER #1
38-4763-91-50

PROCESS DATE:
07/26/00

GUARANTEED ANALYSIS

Crude Protem, MIN . ... .o cereiene an ore e comenees cenene 55 0%
Crude Fat, Min... ....
Crude Fiber, Max
i
Toxic Metals and Pesticide Analysis (Note: This analysis is on Lot 3/16/00)
Performed by Energy Labs, Billings, MT

Total Metals EPA Methods 8081: Organochlonge Pestcides & 8081, PCB's Analysis Report
Detection Limit Result Compound* Result Compound® RESU
ugl/g ug/g ug/g LT
ug/g
Aluminum 5 20 Aldrin <0.10 Endrin ketone <0.20
Arsemc 5 <5 alpha-BHC -] <0.10 Heptachlor <0.10
Cadmium 1 <1 beta-BHC <0.10 Heptachlor epoxde <0.10
Chromium 5 <S delta-BHC <0.10 Wethozychlor <1.0
Cobalt 5 <5 pamma-BHC (Lindane) | <0.10 Chlordane {fechmical) | <1.0
Copper 5 9 alpha-Chlordane <0.10 Toxaphene <10
Iron 5 347 gamma-Chlerdane <0.10 Aroclor-1016 <2.0
Lead 5 <5 4,4>=DDD <0.2¢ Aroclor-1221 <4.0
Mercury 1 <1 4.4’ — DDE <0.20 Aroclor-1232 <2.0
Nickel 5 <5 4,4’ -DDT <020 Aroclor-1242 <2.0
Silver 5 <5 Dieldrin <0.20 Aroclor-1248 <2.0
Zinc 5 103 Endasulfan | <0.10 Aroclor-1254 <2.0
Endosuifan 11 <0.20 - | Aroclor-1260 <2.0
Endosulfan sulfate <0.20 Aroclor-1262 <20
Endrin <0.20 Aroclor-1268 <1.0
Endrin aldehyde <0.20
*Compound analyzed for but not detected.
INGREDIENTS

Fish Meazl, Soy Flour, Corn Gluten Meal, Blood Meal, Fish O, Liquid Fish Solubles, Torula Dnied Yeast, Brewers Yeast, Soy Lecithin, Lignin
Suifonate, L-Ascorbyl-2-Palyphosphate (Vitamin C), Choline Chionde, Ethoxyquin (preservatve), Canthaxanthin (pigmenting agent), Vitamun B12
Supplement, Niacin, Calcum Pantothenate, Riboflavin, Pyndoxine Hydrochlonde, Viamun A Acetate, D-Acuvated Ammal Sterol {source of |
Vitagun D3), Thiamine Mononitate, Folic Acid, Bioun, di-Alpha Tocopherol Acetate (source of Vitarun E), Menadione {Vitamin K), Zinc Sulfate,
Copper Sulfate, Manganous Sulfate, Ethylencdiamune Dibydroiodide, Cobalt Carbonate, Ferrous Sulfate, Calcum Carbonate

MANUFACTURED BY: ZEIGLER BROS., INC. P.O. BOX 95, GARDNERS, PA 17324

Aquatic BioSystems, Ine  « Quality Research Organisms
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Toll Free: 800/331-5916
Tel: $70/484-5091 Fax:970/484-2514

k 1300 Blue Spruce Drive, Suite C
Fort Collins, Colorado 80524

YTC TOTAL SOLIDS MEASUREMENT
(Method from EPA/505/8-89-002a)

YTC Process Date: 12/4/00: Best if used by 04/30/01
Average Total Solids 1760 mg/1
|
- ““Pines International Wheat Grass WG98S00090; Zeigler Salmon Starter #1: 38-4763-9150, Fleischmanns Yeast” G-3
!, EPA Required Toxic Metals and Pesticide Analyses*
Analyzed Metals Report Limits Results (mg/L) Compounds 1 Results (ug/L) Quahfier
Aluminum 0.1 <0.1 Aldrin <2.0 U
! Arsenic ¢ 0.005 <0.005 alpha-BHC <20 - u
; Cadmium 0.001 <0.001 beta-BHC <2.0 U
Chromium " 0.01 <0.01 delta-BHC <2.0 U
Copper 0.01 0.01 gamma-BHC (Lindane) <2.0 U
Iron 0.03 0.18 alpha-Chlordane <2.0 U
Lead : 0.01 <0.01 gamma-Chlordane <2.0 U
Mercury 0.001 <0.001 4,4’ -DDD <4.0 ]
Nickel 0.01 <0.01 4.4’~DDE <4.0 U
Silver 0.005 <0.005 4,4'-DDT <4.0 u
Zinc 0.01 : 0.42 Dieldrin <4.0 U
: : Endosulfan I <2.0 U
Endosulfan II <4.0 U
Endosulfan sulfate <4i.0 U
Eudrin <4.0 u
Endrin aldehyde <4.0 |9)
Endrin ketone <4.0 U
Heptachlor <2.0 U
Heptachlor epoxide <2.0 u
Methozychlor <20 U
Chlordane (technical) <20 U
.- Toxaphene <200 U
Arocior-1016 <40 U
Aroclor-1221 <80 U
Aroclor-1232 <{0 U
Aroclor-1242 <40 U
Aroclor-1248 <40 u
Aroclor-1254 <40 u
Aroclor-1260 <40 9]
Aroclor-1262 <40 U
Aroclor-1268 <40, U

U -~ Indicates compound was analyzed for but not detected
*Testing performed by Energy Labs, Billings, Mentana

Aquatic BioSystems, Inc  « Quality Research Organisms
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»LABORATOH!ES

Consulting Engineers . Environmental Laboratonies
Blacksburg, Virginia 24060

Client Sheet No.:
Date:
Client:

Source:

Shipping Information:

Sample No.:
Time Collected:
Date Colle‘cted:
Descripti’on:
Analysis

Total Aluminum (EPA 202.2)
Total Arsenic (EPA 206 2)
Total Cadmium (EPA 213 2)
Total Chromium (EPA 218.2)
Total Cobalt (EPA 219.2)
Total Copper (EPA 220 2)
Total fron {EPA 200.7)

Total Lead (EPA 239 2)
Total Mercury (EPA 245.1)
Total Nicke! (EPA 200 9}
Total Silver (EPA 272 2)
Total Zinc (EPA 200.7)

1116 South Main Street

0005275
July 11, 2000

Olver Laboratones Incorporated

Blacksburg, Virginia
Delivered to Olver Laboratones Incorporated by Olver Personnel

124686
345 pm.
5/25/00

Tetramin Flakes (Lot No. 121589)

Result

350
ND
0.0125
105
0.425
13.3

0275
ND
13

0.055

823

MDL = Minimum Detection Limit

ND = Not Detectable

* Sample required dilution; MDL was

mg/kg as received

mg/kg as received
mg/kg as received
mg/kg as received
mg/kg as received
mg/kg as received
mg/kg as received

mg/kg as received

mg/kg as received™

mg/kg as received

Job No.:

Date Received:

MDL

312
0.15
0005
0.15

. 0.08
05
035
0.05
0.25
0.05
001
05

raised accordingly.
“* Due to low spike recovery, the Method of Standard Additions was used to analyze this sample.

mg/kg as received”
mg/kg as recetved
mg/kg as recewved
mg/kg as recerved
mg/kg as received
mg/Kg as received®
mg/kg as received
mg/kg as received”
mg/kg as received
mg/kg as received
mg/kg as received
mg/kg as recewved

60001

5/25/00

Date/Time

Analyzed Apalyst
6/27100; 8 00a m. AMT
7/01/00; 10.00 a.m. BN '
6/19/00; 11.30 a.m. - AMT
7/10/00; 1 30 p.m. BN
6/29/00; 1.00 p m. HT
6/14/00; 3.00 pm. HT
6/22/00; 2.00 p m. HT
6/23/00; 2.00 p m. HT
7/05/00; 2:00 p m HT
7/05/00; 2:00 p.m HT/BN
6/27/00; 300 p m. HT
6/27/00;8:00am AMT

All tests according to Standard Methods for the Examination of Water and Wastewater, 18th Edition, Test Methods for Evaluating

Solid Waste (Physical/Chemical), 2nd and 3rd Editions, and Methods for the Chemical Analvsis of Water and Wastes, EPA.

14

By 6&«}/‘2‘%

Bnt Ritchey
Laboratory Manag

Unless otherwise indicated, this repart sets forth the resulls of our analysis of samples delivered to our laboratory and shaft nol ba constiued 1o be a representation by Otver
Laboratones Incorporated as 1o the source or method of procunng such samples. All reparts are subsmutted as the confidenbal property of chents and authonzation for publicaton
of any statements contained 1n our reports 1§ reserved pending our wniten approval

Blacksburg, VA (540) 552-6974

125
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OLVER

LABORATORIES

Client Sheet No
Client
Date

Sample No.:
Time Collected:
Date Collected:

Description:

Analysis
Pesticides {(EPA 608)

- Aldnn
alpha-BHC
beta-BHC
deita-BHC
gamma-BHC
Chiordane
4,4'-DDD -
4.4'-DDE
4.4-DDT
Dieldnn
Endosuifan |
Endosuifan il
Endosulfan Sulfate
Endnn
Endnn Aldehyde
Heptachior

. Heptachior Epoxide
Toxaphene

PCBs (EPA 608):
PCB-1016 ‘
PCB-1221
PCB-1232
PCB-1242
PCB-1248
pCB-1254
PCB-1260

0005275

Olver Laboratones Incorporated

July 11, 2000

124686
3:45 p.m.
5/25/00

Tetramin Flakes (Lot No. 121599)

Company Sanitized. Does not contain TSCA CBl

w

ooy oao ot

[9;]

50

50
50
50
50
50

MDL

uglkg as recewved
ug/kg as recetved
uglkg as received
pnglkg as receved
ugfkg as recetved
prgfkg as received
ugfkg as received
uglkg as received
wug/kg as recewved
ua/kg as recetved
uglkg as recewed
uglkg as recawed
1g/kg as recewved
1g/kg as receved
uglkg as receved
ugfkg as received
rgfkg as recewved
1g/kg as received

ug/kg as received
1g/kg as received
uglkg as received
1g/kg as received
ug/kg as recetved
ug/kg as received
ug/kg as received

126

Date/Time

Analyzed
6/06/00; 5.56 a m.

6/06/00, 5:56 a.m

Analyst
ASM/PMW

ASM/PMW

Page 2 of 4
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OLVER

LABORATORIES

Client Sheet No
Client
Date

Sample No.:
Time Collected:
Date Collected:

Description:

Analysis

Total Aluminum (EPA 202.2)
- Totd! Arsenic (EPA 206.2)
Total Cadrmum (EPA 213.2)
Total Chromium (EPA 200.9)
Total Cobait (EFA 218.2)
Total Copper (EPA 220.2)
Total Iron (EPA 200.7)
Total Lead (EPA 239.2)
Total Mercury {EPA 245.1)
Total Nickel (EPA 200 9)
Total Silver (EPA 272 2)
Total Zinc (EPA 200.7)
Pesticides (EPA 608):

Aldnn

alpha-BHC

beta-BHC

delta-BHC

gansna-BHC

Chlardane

4,4-DDD

4,4'-DDE

4,4-DDT

Dieldnn

Endosulfan |

Endosulfan I

Endosutfan Sulfate

Endnn

Endnn Aldehyde

Heptachlor

Heptachlor Epoxide

Toxaphene

PCBs (EPA 608):

pPCB-1016

PCB-1221

PCB-1232

PCB-1242

pPCB-1248

PCB-1254

PCB-1260

0005275
Olver Laboratones Incorporated
July 11, 2000

124687

3:45 p.m.

5/25/00

TYC (Lot No. 51900)

Resuit MDL
0.118 mg/L 0025 mg/lL*
0.22 mg/L*™ 0145 mgit
ND 0.0001 mg/l
0.004 mg/l 0001 mg/L
ND 0.001 mg/L
0054 mgll 0.001 mg/L
0.372 mg/L 0.007 mg/L
0.012 mg/L 0.1 mgl"
ND 0.25 mg/L
0.004 mg/L 0.001 mg/L
ND ** 0.0002 mg/L
0.521 mg/L 0005 mg/L
ND 5 ug/kg as recewved
ND 5 pofkg as received
ND 5 uafkg as receved
ND 5 ug/kg asreceived
ND 5 ug/kg as recewved
ND 50 pg/kg as recetved
ND 5 pualkg as receved
ND 5 pg/kg as received
ND 5 pglkg as received
ND 5 uglkg as recewed
ND 5 pglkg as receved
ND 5 uglkg as recewved
ND 5 uglkg as received
ND 5 uglkg as recewed
ND 5 ug/kg as recewved
ND 5 ugfkg as received
ND 5 uglkg as received
ND 50 ug/kg as received
ND 50 pglkg as recetved
ND 50 uglkg as received
ND 50 uglkg as received
ND 50 ug/kg as recewved
ND 50 pg/kg as received
ND 50 uglkg as received
ND 50 pglkg as received

* Sample required dilution; MDL was raised accordingly.
** Due to low spike recovery, the Method of Standard Additions was used to analyze this sample

127

Date/Time

Analyzed Analyst
6/27/00; 8:00 a.m AMT
7/01/00; 10:00 a m. BN
6/18/00; 11:30 am. AMT
7/07/00; 11.30 a m. BN
6/28/00, 1:00 p.m. HT
6/14/00; 3:00 p.m. HT
6/22/00; 2:00 p.m. HT
6/23/00; 2:00 p m: HT
6/26/00; 10.00 am. AMT
7/05/00; 2:00 p m. HT/BN
6/27/00; 3.00 pm. HT
6/27/00; 8:00 am. AMT
6/06/00; 6.24 am. ASMPMW
6/06/00; 6.24 a.m. ASMPMW

Page 3 of 4
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- OLVER

! | ABORATORIES
I
Client Sheet No 0005275
Client Olver Laboratones Incorporated
Date July 11, 2000
1
| Sample No.: 124688
Time Collected: 5:00 p.m.
' Date Collected:  ~ 5/25/00
Description: Brine Shnmp Nauplii (Lot No. 4400)
. Date/Time
- Analysis Resuft MDL Analyzed ° Analyst
"Total Alurminum (EPA 202.2) 0.007 mg/L 0.005 mg/L ’ 6/27/00; 8 00 a.m. AMT
Total Arsenic (EPA 206.2) 0.08 mg/L™ 0.15 mg/L* 7/01/00; 10.00 a.m BN
Total Cadmum (EPA 213 2) ND 0.0001 mg/L 6/19/00, 11:30 a.m. AMT
Total Chromium (EPA 200.9) 0001 mg/L 0.001 mg/l 7/07/00; 11:30 a.m. BN
Total Cobalt (EPA219.2) ND 0.001 mg/L 6/29/00, 1.00 p.m. HT
Total Copper (EPA 220 2) 0015 mg/L ) 0001 mg/L 6/14/00, 3 00 p.m. HT
Total fron (EPA 200.7) 1.04 mg/lt 0007 mg/L 6/22/00, 2:00 p.m. HT
Total Lead (EPA 239 2) ND 0.1 mglL* 6/23/00,200pm HT
Total Mercury (EPA 245 1) ND : 025 mg/l 6/26/00; 10:00a m AMT
Total Nickel (EPA 200.9) 0.003 mg/L 0.001 mgiL 7/05/00, 2-00 p m HT/BN
Total Siver (EPA 272.2) ND * 0.0002 mg/ 6/27/00, 3 00 p.m HT
Total Zinc (EPA 200.7) 0069 mg/L 0005 mgit 6/27/00; 800 am AMT
Pesticides (EPA 608): 6/06/00Q; 6:53 a m. ASMPMW
Aldnn ND 5 uglkg as received
alpha-BHC ND 5 uglkg as received
beta-BHC - ND 5 uglkg as recewved
- defaBHC ND 5 uglkg as receved
gamma-BHC ND 5 ug/kg as received
Chlordane ND 50 ugfkg as receved
4,4-DDD ’ ND 5 ugfkg as receved
4,4-DDE ND 5 ug/kg as received
4,4-DDT ND 5 ug/kg as received
Dieldrin ND 5 wug/kg as receved
Endosulfan | ND 5 pg/kg as receved
Endosuifan il ND 5 ugfkg as receved
- Endosutfan Sulfate ND 5 pglkg as received
Endnn ND 5 ugfkg as received
Endnn Aldehyde ND 5 uglkg as recewved
Heptachlor ND 5 uglkg as recetved
Heptachlor Epoxide ND 5 ug/kg as recewved
Toxaphene ND 50 pgfkg as recerved
PCBs (EPA 608). 6/06/00, 6 53 a.m ASMPMW
PCB-1016 ND 50 ug/kg as received
PCB-1221 ND 50 ug/kg as received
PCB-1232 ND ) 50 ugfkg as received
PCB-1242 ND 50 ug/kg as received .
PCB-1248 ND 50 ug/kg as recewved
PCB-1254 ND 50 ug/kg as received
PCB-1260 ND 50 ug/kg as received

* Sample required dilution; MDL was raised accordingly.
~* Due to low spike recovery, the Method of Standard Additions was used to analyze this sample.

Page 4 of 4
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