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(Cyprinodon variegatus)

This data submission contains a statement of "no data confidentiality"

statement was erroneously generated by a computer.

No claim of confidentiality is made for any information contained in
this study on the basis of its falling within the scope of FIFRA para.
10(d) (1) (A), (B), or (C). Nor is any supplemental claim of
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FIFRA para. 10(A) or (B). This document, however, is propriety to
Chemical Manufacturers Association and is considered confidential and
trade-secret information in all other countries and for all purposes
other than those enunciated in FIFRA para. 3 & 10. In addition, this
data is compensative under FIFRA and must be handled accordingly by all
parties receiving this data. Information contained in this study
should not be reproduced, stored in a retrieval system or transmitted
in any form or by any means by persons other than EPA without the
express written consent of Chemical Manufacturers Association except as
required to carry out the requirements of FIFRA.

Company: CHLORINE DIOXIDE PANEL OF THE CHEMICAL MANUFACTURERS
ASSOCIATION

Company Agent: ROBERT R. ROMANO (NAME)

Date: MAY 23, 1994

Title: ASSOCIATE DIRECTOR, CHEMSTAR

Signature: /Qlﬁ 4L?L2*77? ) /4212;¢é4uu49

%

pursuant to PR notice 86-5. This claim is valid. Please disregard the
statement "confidential” located in the header on pages 3 - 77. This



Coai )

CONFIDENTIAL-

SODIUM CHLORITE CVARIEGATUS

ESE PROJECT #: 3943014-0100-3140
CMA #: CD-7.0-3AT~-ESE

STATEMENT OF GLP COMPLIANCE
Compound: Sodium Chlorite
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United States Environmental Protection Agency,
Title 40 Code of Federal Regulations Part 160,
1 July 1993 Edition
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8TUDY SUMMARY

Study Title: Acute Toxicity of Sodium
Chlorite to the Sheepshead

Minnow (Cyprinodon variegatus)

Data Requirement: Section 72-3 of the EPA
Pesticide Assessment Guidelines,
Subdivision E

Sponsor: Chemical Manufacturers
Association (CMA),
2501 M Street NW,
wWashington D.C. 20037

Location of Study: Environmental Science &
Engineering, Inc. (ESE)
P.0. Box 1703
Gainesville, FL 32602-1703

Study Director: Jeffrey J. Yurk; Tel No. (904)
333-2626

Study Initiation Date: February 11, 1994

Experimental Start Date: March 21, 1994

Experimental Termination Date: March 25, 1994

Test Substance: Sodium Chlorite, Batch No.
5064, CAS No. 7758-19-2, purity
79.0%

Test Organism and Source: Sheepshead Minnow (Cyprinodon

varjegatus), juveniles,
obtained from Aquatox Inc., Hot
Springs, Arkansas
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Test Conditions:

Test Results:

Location of Raw Data
and Final Report:
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Dilution water: filtered sea
water adjusted to approximately
20°/,, salinity with well water
from a well located at test
site; photoperiod: 16-h 1light
and 8-h dark with 30-minute
dawn/dusk transition;
temperature: 22 + 2 °C

96 hour LC50: 75.0 mg/L Sodium
Chlorite; 95% confidence
limits: 62.6 and 89.8 mg/L
Sodium Chlorite; NOEC: 13.9

mg/L

Environmental Science &
Engineering, Inc. (ESE)

P.O. Box 1703

Gainesville, FL 32602-1703
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1.0 INTRODUCTION

A flow-through toxicity test was conducted at Environmental Science
& Engineering, Inc., in Gainesville, Florida to determine the acute
toxicity of sodium chlorite to the sheepshead minnow (Cyprinodon
variegatus). The criterion for effect was mortality and results of
the test are expressed as a 96-hour median lethal concentration
(LCS0), the concentration of sodium chlorite estimated to be lethal
to 50 percent of the test population of sheepshead minnows under
specified conditions of exposure. All raw data related to this
study are maintained by Environmental Science & Engineering, Inc.,

Gainesville, Florida.

2.0 MATERIALS AND METHODS

2.1 Test substance
The test substance, sodium chlorite (Batch No. 5064, CAS No. 7758-

19-2) was received by ESE in two 1000 mL plastic bottles on
December 27, 1993. The test substance was a white crystalline
material and was stored in the dark at ambient temperatures. The
water solubility of the test substance was reported by Vulcan
Chemicals to be 39% at 25°C. The purity of the test substance was

reported to be 79.0%. All sodium chlorite stock solutions were
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made by dissolving the test substance in filtered seawater.
Measured test concentrations are reported as milligrams (mg) of

sodium chlorite per liter (L) of filtered seawater.

2.2 Test organisms

Juvenile sheepshead minnows (Cyprinodon variegatus) that were used
in -he =finitive test, were obtained from Aquatox Inc., Hot
Springs, Arkansas on February 15, 1994. During the 48-hours prior

to test start, test organisms were maintained in filtered seawater

with a salinity of 20 + 3 °/,,, a pH of 7.5 + 1.0 and a temperature

of 22 + 1 °C. During holding, the sheepshead minnows were fed a
daily diet of brine shrimp, although they were not fed during the
48-hour pretest period. Chemical analyses of fish feed is
performed when fresh feed is purchased; the results of the most
recently reported chemical analyses of fish feed are provided in
Appendix A. No mortality of the test population was observed over
the 48-hour pretest period. Before test start, a representative
sample of test organisms were weighed and measured. The average
weight and 1 gth were 0.19 g (ranging from 0.11 to 0.31 g) and

21.8 mm (ranging from 20 to 25 mm), respectively.

10
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2.3 pilution water

sand filtered Atlantic Ocean water was obtained from Whitney
Laboratory, Marineland, FL and was diluted to a salinity of
approximately 20°/, with well water from a well located at the test
gsite. Chemical analyses of 20°/, filtered sea water are performed
semi-annually and the results of the most recently reported

analyses are presented in Appendix B.

2.4 Test Methods
_Methods for the 96-hour flow-through toxicity test are described in

the ESE test protocol entitled: "Acute Toxicity of sodium chlorite
to the Sheepshead Minnow (Cyprinodon variegatus)".

2.4.1 Range Finding Test

A static range-finding test (see Appendix C) was conducted at
nominal test concentrations of 0 (control), 10, 100, 500, and 1000
mg sodium chlorite/L in 10 L chambers. Five organisms were exposed
per concentration for 96 hours, during which time they were not
fed. After 96 hours of exposure, there was 80% survival in the
control (0 mg/L), 100% survival in the lowest concentration (10
mg/L), 60% survival at 100 mg/L, and 0% survival in the two highest
concentrations (500 and 1000 mg/L). Based upon these results,

nominal concentrations selected for the definitive test were 0

11
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(dilution water control), 12.5, 25, 50, 100, and 200 mg sodium

chlorite/L of dilution water.

2.4.2 Definitive Test

The definitive test was conducted under flow-through conditions in
a proportional diluter system (see Appendix C). | The stock
solution, with a nominal concentration of 3.23 g sodium chlorite/L,
was prepared in dilution water. Stock was prepared daily and was

continuously mixed throughout the test to insure homogeneity. The

‘mean measured stock concentration was 3.344 g/L (104% of nominal).

Approximately 64 mL of stock solution were pumped to the chemical
mixing chamber (total volume 0.97 L) each diluter cycle providing
a high nominal concentration of 221 mg/L. This test solution was
proportionally diluted in the diluter system to provide the four
lower test concentrations (i.e., 111, 55.3, 27.6, and 13.8 mg/L).
A dilution water control was maintained concurrently with the five

test solutions.

The toxicity test was conducted using 10.5 L, rectangular glass
chambers (28 cm length X 25 cm width X 15 cm height), filled to
approximately 5 L with dilution water or test solution. All test
chambers were kept covered during the test, except when daily
observations of test organisms were made and water quality
parameters measured. A test solution volume of approximately 250

12
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nL was delivered to each test chamber during every cycle. The
diluter cycled at a rate of 5.1 cycles per hour providing
approximately 6.1 volume additions every 24 hours. Diluter
function including stock delivery, stock usage, and cycle time were

checked and recorded daily throughout the test.

Test vessels were labeled using the compound name, nominal
concentrations, and a letter (A or B) designating concentration

replicates. Test vessels were randomly positioned in a water bath

under fluorescent lighting regulated to provide a photoperiod of 16

hours light and 8 hours dark with a 15 to 30 minute transition
period of lower light intensity to simulate dawn and dusk. Light
intensity averaged 616 Lux over the test system, as measured by a
Lux meter. The 96-hour test was started on March 21, 1994 by
indiscriminately distributing ten organisms to each and replicate
test vessel. Organisms were indiscriminately netted and added to

test vessels in lots of five, until each vessel held ten organisms.

Ssurvival of test organisms was monitored daily and any dead
organisms were recorded and removed. Any abnormalities in behavior
or physical appearance of the test organisms were also noted. Test
organisms were not fed during the test. Test solutions were not

aerated during the test.

13
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Water quality was monitored daily during the test in exposure
chambers with live test organisms present. Water temperature in
one control exposure was continuously monitored with a Supco
Temperature Recorder and spot checked daily with a NIST-calibrated
thermocouple. Dissolved oxygen, salinity and pH were measured
daily in all test chambers containing surviving organisms.
Dissolved oxygen concentrations were determined using a YSI Model
58 meter, salinity was measured using an American Optical

refractometer, and pH was measured with an Orion Model SA 250 pH

.meter.

2.5 Statistical Analyses

Statistical analyses were conducted using recommended procedures
(EPA Pesticide Assessment Guidelines). Mortality data for the test
organisms and the mean measured concentrations of the test material
were used to compute the 24-, 48-, 72- and 96-hour LC50 values and
their 95 percent confidence limits, using a statistical computer
program (Stephan, 1982). The method of statistical analysis
selected by the program was determined by characteristics of the
data, i.e., the presence or absence oflo-percent and 100-percent
mortality and the number of concentrations in which mortalities
between 0 and 100 percent occurred (1). A 96-hour no-observed-

effect concentration (NOEC) of the test substance was defined as

14
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the highest test concentration where no mortality or other toxic

signs occurred.

2.6 thmigﬂl_hnﬁlXEIE

Samples were collected from the B-replicate of the control and each
test concentration on day 0 and from the A-replicate of each on day
4 for chemical analysis. Test solutions were sampled from the
approximate center of the test vessel using a serological pipet,

and transported in scintillation vials to analytical services for

analysis. Samples were analyzed by ion chromatography with visible

detection following the methodology provided in the Method

Validation report (Appendix D).

3.0 RESULTS AND DISCUSSION

Nominal and measured concentrations of sodium chlorite, in the
definitive test, are presented in Table 1. The mean measured
concentrations ranged from 13.9 mg/L sodium chlorite in the lowest
concentration to 229 mg/L sodium chlorite in the highest
concentration. Mean measured concentrations ranged from 101 to
109% of nominal. The concentration in the control exposure was
determined to be below the limit of validation for this test of
0.27 mg/L. Analytical quality control data are presented in Table
2. Individual standard matrix spike recoveries ranged from 101 to

b &)
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102 percent for all quality control data. Data for exposure water
quality parameters, and their corresponding ranges and median
values are presented in Tables 3, 4 and 5. Dilution water salinity
remained at 21 °/,, throughout the test. All ranges are within the

acceptable limits (2).

The mean measured sodium chlorite concentrations and corresponding
mortalities of test organisms, presented in Table 6, were used to
calculate the LC50 and 95% confidence limits for various lengths of
exposures (Table 7). The 96-hour LC50 was calculated to be 75.0
mg/L sodium chlorite using the Probit method. Behavioral changes
in organisms such as lethargic behavior were noted in daily
observations of organisms in exposures of 112 mg/L and above
(Appendix C). The 96-hour NOEC of the test substance was 13.9 mg/L

sodium chlorite in this test.

4.0 CONCLUSION

The 96~hour LCS50 for sodium chlorite in the sheepshead minnow

(Cyprinodon variegatus) was determined to be 75.0 mg/L with 95%
confidence limits of 62.6 and 89.8 mg/L. The 96-hour NOEC of the

test substance was estimated to be 13.9 mg/L.

16
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Table 2. Analytical quality control data from a 96-h flow-
through, acute toxicity test of sodium chlorite to the

sheepshead minnow (C. variegatus) .

Target Measured

chlorite chlorite Percent

concentration concentration recovery*
Sample (mg/L) (mg/L)
DAY-0
Std Matrix Spike 10.0 : 10.19 102
std Matrix Spike 10.0 10.23 102
DAY-4
Std Matrix Spike 10.0 10.13 101
std Matrix Spike 10.0 , 10.20 102
Sample Matrix Spike 100.0 103.3 103
Sample Matrix Spike 100.0 102.0 102
Sample Matrix Spike 5.00 5.160 103
Sample Matrix Spike 5.00 5.054 101

¢ Measured éoncentration X 100/target concentration.

Source: ESE 1994

19
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Tabie 3. Daily temperature of exposure water during s 96-h flow-through, acute toxicity test of sodium
chlorite to the sheepshead minnow (L. yariegetys).

Nean measured Replicate Texperature (°C)

concentration axposure

(mg/L) of n Range Median

sodium chlorite Oh 2th 48h 72h 9%h

0 (control) A 22.2 2.2 2.6 21.8 22.1 10 21.8-22.6 22.2
B 21.8 22.3 22.6 21.8 22.1

13.9 A 22.2 22.3 22.6 21.8 2.1 10 21.8-22.6 22.2
] 22.2 22.3 22.6 21.8 22.%

30.0 A 22.1 22.3 2.7 21.9 22.1 10 21.8-22.7 22.2
B 2.2 2.3 2.6 21.8 2.2

59.5 A 22.2 2.3 22.6 21.9 22.1 10 21.8-22.6 22.2
B 22.2 22.2 22.6 21.8 22.1

112 A 22.2 22.3 22.7 22.0 22.2 10 21.9-22.7 22.2
] 22.2 2.3 22.6 21.9 22.1

229 A 2.2 2.3 - -* -* 4 22.2-22.3 22.3
8 2.2 2.3 - - -*

* n = total number of measurements.

* . = value not determined after 100% mortality.

Note: temperatures as measured with s continuous temperature monitor were within the range of 21 to 23°C.
Source: ESE 1994

20
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Table 4. Exposure wster pH during a 96-h flow-through, acute toxicity test of sodium chlorite to the

sheepshead minnow (C. yariegatus).

Mean measured Replicate pH

concentration exposure

(mg/L) of n®  Renge Median

sodium chlorite Oh 24h 48h 72h 9 h

0 (control) A 8.1 83 83 83 83 10 8.1-8.3 8.3
B 8.1 83 83 83 83

13.9 A 8.1 &3 83 83 83 10 8.1-8.3 8.3
8 8.2 83 83 83 83

27.6 A 8.2 83 83 83 8.3 10 8.2-8.4 8.3
8 8.2 8.4 83 83 83

55.3 A 8.2 8.4 83 83 83 10 8.2-8.4 8.3
B 8.2 8.4 83 83 83

1 A 8.2 8.4 8.4 84 8.4 10 8.2-8.4 8.4
B 8.2 8.4 8.4 8.4 8.4

21 A 8.3 84 - - 4 8.3-8.4 8.4
B 83 84 - &

* n : total number of measurements.
® . . value not determined after 100% mortality.
Source: ESE 1994

21
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Table 5. Dissolved oxygen concentrations of exposure water during a 96-h flow-through, scute
toxicity test of sodium chlorite to the sheepshead minnow (C.

Nsan maasured Replicate Dissolved Oxygen Concentration (mg/L)

concentration exposure

(mg/L) of k n"  Range Median

sodium chlorite Oh 24 h 48 h 72 h 96 h

0 (control) A 8.2¢112) 7.6¢104) 7.4(99) 7.8(106) 7.6(104) 10  7.4-8.2 7.7
B 8.2(112) 7.7¢105) 7.4¢(99) 7.8(106) 7.6¢104)

13.9 A 7.9(108) 7.5¢102) 7.4(99) 7.8(106) 7.6(104) 10 7.4-8.2 7.6
B 8.2¢112) 7.6¢104) 7.5¢101) 7.9(108) 7.6(104)

30.0 A 8.1¢110) 7.7¢105) 7.3(98) 7.8(106) 7.6(104) 10 7.3-8.1 7.7
B 8.1¢110) 7.6¢104) 7.5¢101) 7.9¢108) 7.7¢105)

59.5 A 8.1¢110) 7.5¢102) 7.4(99) 7.8(106) 7.6(104) 10 7.4-8.1 7.6
B 8.1¢110) 7.5¢102) 7.4(99) 7.9(108) 7.6(104)

112 A 8.2(112) 7.5¢102) 7.4(99) 8.0¢109) 7.7(105) 10 7.4-8.2 7.7
8 8.2(112) 7.4¢101) 7.5¢101) 8.1¢110) 7.6¢104)

229 A 8.1€110) 7.6¢104) -* -* -t 4 T7.6-8.1 7.9

: 8 8.1¢110) 7.6¢104) -* -* -*

n : total number of measursments.
* . . value not determined after 100X mortality.

Source: ESE 1994

N
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Table 6. Mortalities of sheepshead minnows (C. variegatus)
exposed to sodium chlorite in a 96-h flow-through,

acute toxicity test.

Mean measured

concentration Cumulative number of dead organisms and
(mg/L) of {percent mortality of total organisms exposed)
sodium chlorite 24 h 48 h 72 h 96 h

0 (control) 0(0) 0(0) 0(0) 0(0)

13.9 0(0) 0(0) 0(0) 0(0)

30.0 1(5) 1(5) 1(5) 1(5)

59.5 1(5) 2(10) 3(15)  3(15)

112 12(60) 16(80)  18(90) 18(90)

229 20(100) 20(100) 20(100) 20(100)

Source: ESE 1994

23
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Table 7. LC50 values of sodium chlorite for the sheepshead
minnow (C. variegatus) for different lengths of

exposure.
Exposure LCSO0 95% Confidence Statistical method
period (mg/L)* limits for used for LCSO
LC50 calculation
24 h 101 59.5~-112 Binomial
72 h 75.0 62.6-89.8 Probit
96 h 75.0 62.6-89.8 Probit

* calculated based on mean measured concentrations of sodium

chlorite.
Source: ESE 1994

24
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Appendix A- Sheepshead Food Characterizations
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BRINE SHRIMP CHEMICAL CHARACTERIZATION
February 1993

Analytical
Component Method Brine Shrimp?3
Organochlorine EPA 8080 <20
pesticides (ug/g wet)
Hydrocarbon, EPA 418.1 <29

Petroleum (ug/g tissue)

3 Brine shrimp (lot number SFO 65034) were purchased from Florida Aqua Farms,
Inc., Dade City, FL and hatched using filtered seawater diluted to a salinity
of approximately § PpPt.
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FILTERED SEAWATER CHARACTERIZATION'

Arsenic
Aluminum
Cadmium
Calcium
Chromium

Magnesium
Nickel
Selenium
Silver
Sodium
Zinc

Nitrogen, NH,+NH,
Nitrogen, NH, Unionized
Nitrogen, NO,+NO,

pH

Alkalinity

Sulfide
Hydrogen Sulfide

Turbidity
Dissolved Solids
Suspended Solids
Fluoride
Cyanide

Carbon, TOC
COoD

Pesticides-Organochlorine and PCB’s

Pesticides-Organophosphate

2.9 ug/L
<40 ug/L
<0.5 ug/L
215 mg/L
<10.0 ug/L
<20 ug/L
11.9 ug/L
<45.0 pg/L
<2.0 ug/L
<0.20 ug/L
590 mg/L
<15.0 ug/L
<2.5 ug/L
<5.0 ug/L
5120 mg/L

<20.0 pg/L

<0.020 mg/L as N
<0.001 mg/L
0.034 mg/L as N
83

171 mg/L

as CaCO,

<0.05 mg/L as S
<0.03 mg/L

<0.40 NTU
20100 mg/L
27 mg/L

0.65 mg/L
<0.002 mg/L
2.3 mg/L

83 mg/L

<0.005 ug/L
<2.52 ug/L

METHOD
EPA 206.2
EPA 200.7
EPA 213.3
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 239.2
EPA 245.1
EPA 200.7
EPA 200.7
EPA 270.2
EPA 200.7
EPA 200.7
EPA 200.7

EPA 350.1
Calculated
EPA 353.2
Meter

EPA 310.1

EPA 376.2
Std Method
(428E)

EPA 180.1
EPA 160.1
EPA 160.2
EPA 340.2
EPA 335.3
EPA 415.1
EPA 410.1

EPA 8080
EPA 8140

* The characterized seawater is natural seawater collected from the Atlantic Ocean near
Marineland, Florida and diluted to a salinity of 20 parts per thousand using ESE’s well water.
The diluted seawater sample was collected from ESE’s seawater delivery system on September

9, 1993,
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ESE PROJECT #: 3943014-0100-3140
CMA #: CD-7.0-3AT-ESE

Environmental Science & Engineering, Inc. Page:
Aquatic Toxicology Laboratory ESE QA Form No.: 0153
Gainesville, Florida Effective: APR 1993
ACUTE TOXICITY DATA SHEET-BIOLOGICAL DATA
SPONSOR: /’/ﬂﬁ! PROJECT NUMBER: 3943pm)Y o 5-3/vD
TEST SUBSTANCE: o Jp TEST SPECIES: (. Veticngfv ¢

ANIMAL HISTORY

Sample Information and Description Found on Page s of Test Substance Log

(1ot W2. /Batch No.: &y.sb Date Maintenance/Acclimation
(Circle one) Began:__ 2/5)9Y

See Page No.:_§® of Animal Collection/ Condition of Animals:_um&L
’ Receipt Log

. , Life Stage/Age: iuvg}lg
See Page No.: 93 of £
For Raw Data on Animal Holdi Mortality in Tank 48 Hours

Prior To Test Initiation:

o %)
TEST CONDITIONS
'X_ Range-Finding X Static Time Added Test Location
Substance/Animals
Definitive Flow-Through 120 /".’5 Uq‘f’wl ‘g 2
Test System: Test Container Test Solution Test Container
X _Covered Eimensionffm) Height: Composition:
P ™
- Open 25 s /5 3355 Ybem ClassS
Test Chamber Volume (L Test Solution Volume (L)
0.34, 1.6, 3.8, 30 - e L 0.20, 1.0, 10 -

Protocol: Acde “\o;\c‘"\‘1 of sodium clhlorde 4o ke s\\ues\\uA n:au-a[QMk‘.;‘aAi
Dilution Water: Filtesed Smsater. Type of Lighting: sl soe.? Photoperiod:

Kl ht (@ don k.

Cicle One: Test Substance as Active Ingredient/Whole Material

Test Copngentration |[cCon- [Solv 10.e |100.0 {S20.0toee.0 Solvent/
3 @ ug/L trol ({(Cont - Carrier:
ount of Substance/ U ﬂ

tock Added (.L ) NA NA A 0.0 -_—

3.0 |30.0 |IST 3ce.0 solvent,

Stock Solution Carrier

Used (e.g., 1/, 27) | Na NA It ' N " —_— Concen-

traion:

Amount of Dilution
Water Added ( mlL ) {zep.p VA | 29970/ 2970.0] 28500] 2 F00.0] —

Amount of Solvent Vi
Added ( — ) NA VA NA NA NA NA NA
Armadaret . o/ -~ -l -
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e

Environmental Science & Engineering, Inc.
Aquatic Toxicology Laboratory
Gainesville, Florida

Page:
ESE QA Form No.: 015B
Effective: MAR 1993

Btnee, !!‘ de ~ 3aUzerd-pyee-3ius

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

0-HOUR 24-HOUR 48-HOUR 72-HOUR 96-HOUR
DATE /a5y b lsd N 3pe)sy | g-n-99 | 3-42-q4
ANIMALS FED Uo Ud e Ao no
TIME nYs 1215 245 1340 1300
DATA BY WA Sl BT @ 8
NOMINAL R
ONCENTRATION | E NO. No. L NO. NO. NO.
* mg/L ug/L | P foBs. |aLIVE Hoas. ALIVE foBs. |ALIVE foBs. |ALIVE oBs. [aLTVE
CONTROL ﬂ Newp | & Povg S~ Peo S nent 5 {c{Cld L*
A I0nel 5 Wee | 5 l0mel & oo | 5 fere| 5
/o =9/,
A )
A INee| S~ Dited|l 4 Jhign e | 3 frone| D
ree mo/h
A fNeel S Ispfl 0 }~ [ — = | - B 71|~
ceems/h
B IPrd S 0 ~ 1 - - - —| -
jeec msfl H“‘]‘

OBSERVATION KEY
DRK ~ DARKER THAN CONTROLS NF - NOT

OBS - OBSERVATIONS

NONE - NORMAL CONDITIONS LT - LIGHTER THAN CONTROLS FOUND
AS - AT SURFACE RAR - RAPID RESPIRATION

LE ~ LOSS OF EQUILIBRIUM PRE - PRECIPITATE BS - BRINE
LETH - LETHARGIC FOS - FILM ON SURFACE SHRIMP

HYP - HYPERACTIVE UC - UNDISSOLVED CHE!ECAL

31



CONFIDENTIAL
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% ESE PROJECT #: 3943014-0100-3140
i CMA #: CD-7.0-3AT-ESE
Environmental Science and Engineering, Inc. PAGE:
- Gainesville, Florida ESE QA FORM: 016

EFFECTIVE: JUNE 1990

SUBJECT: ACUTE TOXICITY DATA SHEET~-WATER QUALITY DATA
SPONSOR: _{Amf} PROJECT NUMBER: 39430/Y-plso-3/¥0
TEST SUBSTANCE: Qediem Chlenfe TEST SPECIES: Q. yprjmafes
-
A v -
DATE v v
X 3/glse 3/9led | 3/10/94 3-11-94 312 /a4
TIME " 40 2410 ‘330 1300
DATA BY Wl e ® @
OMINAL T cfr T T T
ONCEN- E D) Al ol EleD E [sL E E
TION M |or L] N[ M|or Df M|or D] Mlor Dj| Mjor
g/L ug/L P | P[HD [pH DO | K| D P[HD |pH (o P |HD [pH [0 | P 6D |pH o P |HD |pH DO
CONTROL P lRaoe le3lae|— | - o 2c g lllnpl - 1 - |- Rrifzr|s25qiafzelsl s
B
13020 ley 98] — 1 - Bugla) [eebafla | ~ |- [-F2M o2 |82 30|zt (3¢ 14
toms)
Azl (08 [38]— |~ fuzfa [salohy |- | = |- R [2js2B3)rea) (52070
yonms/]
ot
- | I B -4 I - <] _f5e
A it 85178 1|~ B3l [€2f0llae - 511 - 3
§o0 rlh
2ib|2] (¢ HI Q- | - Bzid72 kG B D R A
1000 mdl | g sh
- ¢
]
N.\\
P\\\\
N
T
\\
\,\.
Inst ty s, [l fon (D0 Py, |red s foolls | _ | s o 2 s TReAs2 [
semnoa e [ Efs s |- PP F RS 2[5 P52 (5P H
KEY: TEMP -“Tem’ge’%ature DO - Dissolved Oxygen
SL - salinity ALK - Alkalinity
HD - Hardness COND -~ Conductivity
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Environmental Science & Engineering, Inc.
Aquatic Toxicology Laboratory
Gainesville, Florida

Page:
QA Form Number: 0371
Effective: ApPR 1993

DILUTER CALIERATION

Sponsor: __. AmpA Test Substance: Gdum Clerfe
_ 0160~
Project Number: _ 3943pajy= p2%p-3/4p Test Species: b b Varbatae
Date Calibrated: Aluley Calibrated By: J;f
Diluter ID Number: s Location: T -Aaus e
Calibrated for a D % diluter.
Desired Cell Volumes (aL ) Measured Cell Volumes (_ )
Cell :
D Water Chemical Water Chemical
Comeo | 500 ° Song #9469 9920 ®
L.35% ]
0125k He8.75 31.25 46544708 Y300 3.5,32¢320 |
i2.5%
25 ) 1375 | L3S 43S0 43804130| (20 o1 LS
*59%
0. Sm/l] 375 \25 320.0,3950 330 | 124.0 250,115
5¢%
owfL | 35¢ 359 250.0,294.0,2500| 253.0 250.0 2520
ete
2.0x5/) o 5c0 ) 5000, §0570 S

SPLITTER BOX DELIVERY CALIBRATION

Splitter Box 1D Condoo| |9, 125w E,Zf.,//\_b,g.,u 1.0%/4 | 2.0mgl.

Replicate A 250¢, 2400 g_p,c 2€2.0 14¢.0 |2 @;.g i
Volum 252,08, 2502 %.c v 1520 |tsS

olume () 240 2520 e | 28RN 2450 |250.0D
Replicate B 245,05, 25%.0 230 (esv0 2¢0.0 j2¢s.0
Volume (.. ) 2s0.0

530 2§2.0 8D 25%0 |258.0
2 50.0 2300 250.D iS50 ;550.63

.

‘\\\\\\\‘
\
‘\\\\\\\‘

Comments:
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o Environmental Science & Engineering, Inc. Page:
Aquatic Toxicology Laboratory QA Form Number: 631

Gainesville, Florida Effective: APR 1993

DILUTER CALIERATION

Sponsor: ¢ mp Test Substance: _Sod. .. Chioe e
Project Number : :o“";c - Test Species: (. ,f,(,f“-\» i< b M. E:"";
Date Calibrated: Yjoi e calibrated By: __JK

Diluter ID Number: 5 Location: lao-bouse

Calibrated for a 5 ¢ % diluter.

Desired Cell Volumes (.~.) Measured Cell Volumes (mc)

Cell

1D Water Chemical Water Chemical
(ont.c] S5¢C.0 - “Hagc -
C.i25ms) eIcE. 158 3! 25 e ¢ 3¢
¢.25¢ 37 50 ¢Z 5 Qe3¢ cec.o
s.5¢ce 375.C i25.¢ ELATANNE 13 L
rec 25¢C.¢ 28¢ ¢ Z 5 250 &
2o - s00. ¢ _ 51C.¢

SPLITTER BOX DELIVERY CALIBRATION

Splitter Box ID \
Replicate A

Volume ( )

Replicate B T
Volume ( ) \\

Comments:

'—261‘ ’(4//bof.f/of) (‘/’)((/( c;[\ (}llLll(f—
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; FRL N PA~EL cF DI\-‘\T&& c,'js*\e\y\
el Iveemine WATER

Coakl Se k»'.:.‘\ [

. |
| | S v.m\-
| 2; e
.' ; (1 _

D

) h —
= | |
\ r |

=Y CA - /N
I // / v
” g/C € 4 ‘\Q(\ / ce ]l ) :':
=X Vi i
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lch‘gt (8% ] 75-/ 11.57 357¢U 5¢9, “ \
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A ) " ’ K K K 4-“ To 1251-- u‘\‘lmms N " I §-1-9:
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ESE PROJECT #: 3943014-0100-3140
CMA #: CD-7.0-3AT-ESE

Environmental Science & Engineering, Inc. Page:
Aquatic Toxicology Laboratory ESE QA Form No.: 0153
Gainesville, Florida Effective: APR 1993

ACUTE TOXICITY DATA SHEET-BIOLOGICAL DATA

SPONSOR: Cma PROJECT NUMBER: _39Yicly- cice -3uc

TEST SUBSTANCE: _ Sedivm  chlorle TEST SPECIES: C. vouirgehs
4

ANIMAL HISTORY

Sample Information and Description Found on Page §32 of Test Substance Log

(Lot Noj/Batch No.: Y- ¢ Date Maintenance/Acclimation
Tle One) Began: 2]1s jady
See Page No.: 53 of Animal Collection/ Condition of Animals: Wra-al
Receipt Log
‘ - Life Stage/Age: Juwal (1% oyl
See Page No.: 96 of Fi theldsa (g
For Raw Data on Animal Holding ! Mortality in Tank 48 Hours
Prior To Test Initiation:
[ (%)
TEST CONDITIONS
Range-Finding | Static Time Added Test Location
Substance/Animals Diimter §
v Definitive v Flow-Through Flom: Ay 3o o -
bt Test System: Test Container Test Solution Test Container
~~ Covered LDimegsions lc~) Height: Composition:
Open >3 By '“( 7.9 cen Gloss
Test Chamber Volume (L) Test Sclution Volume (L)
0.34, 1.6, 3.8, 30 - @ 0.20, 1.0, 3.0, 10 - {3

Protocol: Aauh kﬁ(i"‘l ac sedive  chlecmde 4 MNe Sh‘f“'-“'é —n. ((ic-u“dc\ Uu’q!:._‘\hz)

Dilution Water: Type of Lighting:Fh‘xﬁth Photoperiod:
Nohaar| Blleedt Sw(."v (bha. Lt Sl D
Cicle One: Test Substance as Active Ingredient/Whole Material
Test Concentration |[Con- {Solv Solvent/
ug/L trol |Cont ) 2 e z. carrier:
3 (EEZb g/ 129 S Sc 1ce |22 arrier:
Enount of Substance/ : T, Seemrdes
tock Added ( ) NA NA ' Mt
s gl Solvent/
Stock Solution collerptitn s oot Carrier
Used (e.g., 1/, 27){ NA NA Concen-
traion:
Amount of Dilution
Water Added
( ) % Y
Amount of Solvent 'P
Added ( ) NA NY ] Na NA NA NA NA
Analyst: e Date: 3|ziqy Comments in Daily Log
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CMA #: CD-7.0-3AT-ESE

Environmental Science & Engineering, Inc. Page:
Aquatic Toxiceology Laboratory ESE QA Form No.: 01G6B
Gainesville, Florida Effective: MAR 1993
Prg. # 394 314 - Diec-3HT C Veaiega
SUBJECT: ACUTE TOXICITY DATA SHEET ~ SURVIVAL
0-HOUR 24-HOUR 48-HOUR 72-HOUR 96-HOUR
afagt
DATE 3]21/94 al22faq | 323y 3f2dtqy 3)25)ay
ANIMALS FED No . o o o o
TIME 1130 (s lo30 {132 [03c
DATA BY Mo tro MO Mo Mo
NOMINAL R
JCONC RATION E NO. NO. NO. NO. NO.
t (mg/Dug/L | P [OBS. [ALIVE OBS. [ALIVE JOBS. |ALIVE fOBS. ALIVE jOBS. |ALIVE
0 Q o o
CONTROL A firdone | | tNoa | 1 Ne | 10 Na' ; None
6 l 1c L 10 L \C - N l e
12,5 Al o (¢ L) wwe | 1O Now | o Nws | IO
: I
! 1© l {0 1o e | e e
s A Newe | 1O Noa | 1O Newe | o New | 10 INee | IO
-
<
o {1 {w Juafa llq \HEE K
<o A free | 10 Biowd] 9 e & e | 9 e ] 9
i { Deak
6 L 1o faws|fo Jin] a Jit| g 1]z
. 3 ad v
joc A faee ] € fso] O f3wn] 3 e | 2 2] 2
’ Desd :
e l ic f LD} 2_ I\ Y \ 1§ PFRN C — —_
A e iCc W Ay C -_— J— __ _ . -
Lo
2 ﬁ ‘!, ic T fiu C/. — — — -~ —_— -
OBSERVATION KEY
OBS - OBSERVATIONS DRK - DARKER THAN CONTROLS NF - NOT
NONE - NORMAL CONDITIONS LT - LIGHTER THAN CONTROLS FOUND
AS - AT SURFACE RAR ~ RAPID RESPIRATION
LE - LOSS OF EQUILIBRIUM PRE - PRECIPITATE BS - BRINE
LETH - LETHARGIC FOS - FILM ON SURFACE SHRIMP
HYP - HYPERACTIVE UC - UNDISSOLVED CHEMICAL
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FATON RO NS IS 2 PR TR

Lavitonte i
Gainesviile, Floride ESE QA TFORNM: 01
EFFECTIVE: Jung 1999,

SHEET--WATER QUALITY DAT.

i
SURJECT: ACUTID TOXICITY DA SHEE

[osroncok: _CMA . PROJECT RUMEER: _ 3943¢14 = eleg- Jive 75
TEST SUBSTANCE: Sediven chloske TEST SPECIES: C. vericgahes '
DATE ' , =
3[z21[24 32299 § 3faafas | 3fad)ad | ajasiaq
TIME 1G5 feds [000 s foco |
DATA BY CT Mo Y Mo Me '
OMINAL T ciir) | {4T]3 T T [
ONCEN- fR I E(SD Al ol E{ST E E (ST E ST
'RATION Ell Mior L{ Njl M|ST Dff ¥ lor D M|oT DI M3
9/D ug/L P}l PIHD jpH DO | K| D P[HD jpH |0 P JHD [pH lo || P |HD |pH |o| P [HD |pH |DO
A _1_ . )
CONTROL 22 LN AT 22201\ (23 Nelmeé (21 183 Bdipe 120 13 GYllaet joy 163 1o
Blfet fe vzt 17 w3 fan (33 bl d2e o3 hdllns o {52 bl 2 {3316
i
g MZUZ T [s[19 == Jrslai das botrrels 1gs bl 20 183 belailas lerbe
- 293 5 : " . g
Bzl fy o5y —| - 22307 1% helizaslay 183 DIus{ g (5 Baflmy jon [S3h |
25 A2y [T = = sz f3s bobea [ 2 L ea sl 2t 33 he by {24 {33 Db
Paty .
ERAZ R LS| [~ sl {gd hadime] o {83 bl gz vabaleala [s2bn
! N 2
So LS — 1= a3y jed hofare | 20 183 byl 23|20 (83 Pidpstdi ziles b,
Bhedavfs U —| - sz o pilhee {0 l53 hallas] 20 loa Bill72'] 21 Lo he
i
oo e S 2r 2| —f 7 fenie oo pslima o g4 ptlfes |20 fsd foll2qay Jsd b
EHVSUSNY - |- fs] e fed haflee] 20 gd Bzt |20 fsd ez 20 el f o
227 75190 Cofnia s d - (-1 -1t -
’70[,
- . ) N — . - — - —
¢ 6“"‘2133 i il fedbhed — -1 |- - |-
R
" I .
-nstrument/ [I= 455 [ s or] s fofles 168 sa [pollrs [ed [sa w5 [eF]m |
ethod : --.»;‘_’,‘."'292‘)‘|2S’;‘|257§'\7_5“3“|
KEY: TEMP - Temperature DO - Dissolved Oxygen
SL - Salinity ALX - Alkalinity
HD - Hardness COND - Conductivity
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Page
Tany Fb-W LCE50 Caleullls

***t*******************t*********************t***************#i‘\gtiii*t**

Results calculated using the Probit Method.

LA A S R R L E L g R L il I Y T RS R L L I rprrararany

Client : (mA Species : C gnr\\e a‘c\\-“g

Dates of test : 3/1.(qq to 3fa5]a9 N

Test Material : _4.d\.. Cii . te Qq;u\ * 3943014 -clec -3iy|
Report run by : 331 Date : 03-29-1994

Concentration units (Circle Ong): 1 PPTh PPM PPB Other

Conc. Number Number Percent
Exposed Dead Dead

229.0 20 20 100.0
. 112.0 20 i8 90.0
59.5 20 3 15.0
30.0 20 1 5.0
13.9 20 0 0.0
Control 20 0 0.0

Iterations G H Chi-Square Probability
S 0.158 1.00 5.3245 0.15

-

95% confidence limits

Slope = 5.8320 3.5161 8.1479%
IC50 = 75.0258 62.6039 89.8320
ICl = 29.9451 15.7494 40.3323

AR R AR AR R AR AR R AR AR R RN R R AR AR R R AR RN AR R R AR AR AR R R A AR AR N AR R R AR R AR R AR
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VULCAN CHEMICALS R&D
ANALYTICAL REPORT
DATE: 03/18/94
PAGE NO: 1

PROJ.
SAMPLE NO. NO.  COMPONENT RESULTS ANALYST  COMMENTS

At D R b L LR NN

os#5064 60
Vulcan Chemical NaC102 (Same drum a
Submitted By: BCC

NaCl02 81.41% SL6 Titration w/ Na25203

Nac1 10.621% SL& Titration w/ AgNO3

Na2C03 0.504% SLeé Titration w/ H2S04

Na2so4 0.364% DMM  IC, 89.3% spike recovery

H202 0.003% SLG Titration w/ NaOBr

water by di 6.156% DMM By difference

Pb < 0.5 ppm DMM  GF, 88.4% spike recovery

NaOH 0.028% SLE Titration w/ H2504 w/
BaCl2

NaC103 0.914% DN IC, 101.3% spike
recovery -

Hg < 65 ppb SLG  MHS, 89.0% spike
recovery

As < 1.3 ppm DMM  MHS-20, B9.6% spike
recovery

END OF REPORT
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FINAL REPORT

STUDY TITLE

Method Validation for the Determination
of Sodium Chlorite in Seawater

AUTHOR
David H. Greer, Jr.

STUDY COMPLETED

May 18, 1994

REPORT DATE
May 18, 1994
SPONSOR
Chemical Manufacturers Association

2501 M Street N.W.
Washington, D.C. 20037

RERFORMING LABORATQRY

Environmental Science & Engineering, Inc.

14220 Newberry Road
Gainesville, Florida 32607
(904) 332-3318

LABORATORY STUDY NUMBER

1944015V-L202

LABORATORY PROTOCOL NUMBER

ASG-94-02
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COMPLIANCE STATEMENT

The data presented in this report was an accurate representation of the investigations
conducted. This study was conducted in compliance with current Federal Insecticide,
Fungicide and Rodenticide Act (FIFRA) Good Laboratory Practice Regulations (40
CFR Part 160). All records pertaining to this study were maintained at Chemical
Manufacturers Association GLP archives located at 2501 M Street, N.W.,
Washington, D.C. 20037. A copy of the original raw data will be archived in the

ESE Gainesville Analytical Services GLP

Road, Gainesville, Florida 32607.

SNl

David H. Greer, Jr., Y
Program Manager, Study Director
ESE, Inc.

f=—

Kathleen K. Allen :

Water Quality Department Manager
ESE, Inc.

Lob ot . [ormsrs

Robert Romano, Ph.D.
Director of Special Programs
Chemical Manufacturers Association
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— QUALITY ASSURANCE STATEMENT

This study was monitored by Environmental Science & Engineering, Inc. (ESE) Quality
Assurance Unit to assure that the guidelines and Standard Operating Procedures (SOPs) used to
conduct this study were followed.

The final report for this study was reviewed by the Quality Assurance Unit and, accurately
reflects the results of the study as conducted, including all areas of compliance or noncompliance
with Good Laboratory Practice Standards, the study protocol and ESE’s SOPs.

\\FQQ‘U‘@L—%&M}P{\(b- S-18-94

Joe Owusu-Yaw Pate
QAU GLP __Coordinator

QUALITY ASSURANCE AUDITS

Date Reported” Date Reported
Audit Date Type of Report {0 Management Study Director
2/25/94 Protocol 5/18/94 2/25/94
5/16/94 Data Review 5/18/94 5/16/94
5/16/94 Draft Report 5/18/94 5/16/94
5/17/94 Revised Report 5/18/94 5/17/94
5/18/94 Final Report 5/18/94 5/18/94
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DETERMINATION OF SODIUM CHLORITE IN SEAWATER

1.0 SCOPE AND APPLICATION
This method describes the analysis of Sodium Chlorite at the milligram per
liter (mg/L) level in seawater.

2.0 SUMMARY OF METHOD
The reference analytical method used for this validation study was *The
Measurement of Chlorite Ion in Seawater by IC Using the
Chlorpromazine Post Column Reaction® [NOVATEK Application ™ ste
for the Chemical Manufacturers Association (Contract CD-6.0-NOV,
Appendix I)]. This method is based an ion chromatography post-

"> column procedure using USEPA Method 300.0 with a borate buffer
eluent. The post-column procedure uses photometric detection at 530
nanometers (nm). Following separation, chlorite (CLO,’) reacts with
chlorpromazine in acidic media. This detection chemistry shows no
interference from most common anions.

3.0 APPARATUS AND MATERIALS

3.1  Ion Chromatography System: Dionex IC Model DX-300.

3.2 Analytical Column: Dionex AS11.

3.3 Post Column Derivatization: Technicon II reagent manifold and colorimeter.
3.4 Data system: Dionex Al 450.

3.5  Volumetric Flasks: Various.

3.6  Analytical Balance: Mettler AE160.

3.7  Test Materials: Sodium Chlorite (Aldrich Lot # 01615KY and #05801JZ,
80% purity and NOVATEK, 99.75% purity).

3.8 Boric Acid: Aldrich lot# 05625MY, ACS reagent grade.
3.9  Sodium Hydroxide: Fisher lot# 9338003-24, 50/50 (w/w) solution.
3.10 Eluent: Borate eluent, 25 millimolar(mM) NaOH/S0 mM H,BO;.
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3.11 Regenerant: Supressor Regenerant, 12.5 mM H,SO,.
3.12 Water: Deionized (D.1.) water.

3.13  Seawater Test Solution: Ethylenediamine, 50 mg/L in full strength natural
seawater.

3.14 Derivatization Reagent: Chlorpromazine hydrochloride (Sigma Lot#
112H0125), 0.56 mM in D.I. water.

3.15 Hydrochloric Acid Solution: 350 mL.concentrated hydrochloric acid in 2 L
D.L water.

4.0 ELUENT PREPARATION

*~ The eluent was prepared by dissolving 12.4 grams (g) of boric acid into 1 liter
of D.I. water in a 2 liter volumetric flask. To the boric acid solution, 2.6
milliliters (mL) of 50/50 (w/w) sodium hydroxide solution was added, and the
flask brought to volume with D.I. water. The contents of the flask were
mixed thoroughly by inverting several times.

5.0 DERIVATIZATION REAGENT PREPARATION

The derivatization reagent was prepared by dissolving 0.2 g of chlorpromazine
hydrochloride in 1 L of D.I. water. This solution was degassed with nitrogen
prior to use.

6.0 STANDARD PREPARATION
6.1 PREPARATION OF CALIBRATION STOCK STANDARD

A calibration stock (spiking stock) was prepared by accurately weighing 1.676
8 of sodium chlorite (80 %purity, Aldrich lot # 05801JZ) into a 1,000 mL
volumetric flask and bringing to volume with deionized water. The solution
was mixed thoroughly by inverting the stoppered flask several times. The
concentration of this stock solution was 1000 mg-chlorite/L.. This solution was
used to prepare the instrument calibration standards.
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PREPARATION OF CONTROL STOCK STANDARD

A control stock standard was prepared by accurately weighing 1.676 g of
sodium chlorite (80 % percent purity, Aldrich lot # 01615KY) into a 1000 mL
volumetric flask, The flask was brought to volume with D.I. water and mixed
thoroughly by inverting the stoppered flask several times. The concentration
of this stock was 1000 mg-chlorite/L. This solution was used to prepare the
fortified samples for the method validation.

PREPARATION OF CALIBRATION VERIFICATION STOCK

An independent calibration verification stock (ICV) standard was prepared by
accurately weighing 0.1676 g of sodium chlorite (99.75 % purity, NOVATEK)
into a 100 mL volumetric flask. The flask was brought to volume with D.I.
water and mixed thoroughly by inverting the stoppered flask several times.
The concentration of this stock was 1250 mg-chlorite/L. This standard was

- used to verify the preparation of the calibration and control stocks.

STANDARDIZATION OF CHLORITE STOCKS

All Chlorite stock solutions were standardized using the iodometric procedure
(Standard Methods, 15th Edition, Method 410A). Twenty five milliliter (mL)
of each stock solution was volumetrically transferred to separate 125 mL
erlenmeyer flask and 0.5 g of potassium iodine (KI) was added to the flask and
dissolved. After the KI was dissoived, 0.5 mL of concentrated sulfuric acid
was added and the flask was stoppered and placed in the dark for 5 minutes.
Each flask was titrated with 0.1 N thiosulfate, adding 1 mL of starch indicator
solution when the brown color became light yellow. Titration was continued
until the solution became clear.

PREPARATION OF WORKING CALIBRATION STANDARDS

One mL of the 1000 mg/L calibration stock was dilluted with D.I. water to 10
mL in a 10 mL volumetric flask. The concentration of this intermediate
calibration stock was 100 mg/L. A series of 7 dilutions of the calibration
stock were prepared for use in instrument calibration. The following dilution
schedule was used to prepare the calibration standards.
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Intermediate Final Calibration
Chlorite Volume Standard
Calibration | (mL D.I. water) | Concentration
Stock (mL) (mg/L)
(100 mg/L)
0.02 100 0.02
0.05 100 0.05
0.10 100 0.10
0.20 100 0.20
0.40 100 0.40
1.00 100 1.00
2.00 100 2.00

PREPARATION OF FORTIFICATION SOLUTIONS
SECONDARY FORTIFICATION SOLUTION

A secondary fortification solution was prepared by transferring

1 mL of the control stock into a 100 mL volumetric flask. The flask
was brought to volume with D.1. water and inverted several times to
mix thoroughly. The concentration of this solution was 10 mg-
chlorite/L.

PREPARATION OF FORTIFICATION SAMPLES

Low level fortification samples, 0.1 mg-chlorite/L, were prepared by
transferring 100 microliters of the secondary fortification solution (10 mg-
chlorite/L) to a 10 mL volumetric flask. The flask was brought to volume
with filtered natural seawater fortified with 50 mg/L of ethylenediamine. The
fortification samples were prepared in triplicate and mixed thoroughly by
inverting the stoppered flask several times.

High level fortification samples, 250 mg-chlorite/L, were prepared by diluting
1 mL of the control stock (1000 mg-chlorite/L) with 3 mL of filtered natural
seawater fortified with 50 mg/L ethylenediamine. The fortification samples
were prepared in triplicate and mixed thoroughly by inverting the stoppered
flask several times.
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-_ 8.0 SAMPLE ANALYSIS
8.1 INSTRUMENT OPERATING CONDITIONS
The following instrumental conditions were used during analysis of test
samples.
- System 1.D. IC Model DX-300, #1
Separation Column AS11 #1700
Suppression AMMSII #8909
Injection Loop S0uL
Flow Rate 1.0 mL/min
Pressure 680 psig
Offset 5.1 micro-Siemens (uS)
Eluent 12.5 mM NaOH/25 mM H,BO,
Regenerant 25 mN H,SO,
- The configuration of the post column derivatization and visible detection
system is presented as Figure 8-1.
Post - Column Setup:

Waste (116-04 ?g—c— From IC Cell Waste
11 Turn § Turn  BLK/BLK ¥ 0.32mUmin Air
0.00.0NIN0000)

X ORG/ORG [ 0.42mi/min Chiorpromazine

BN/GRN R 2.0mLimin HCI

Colorimeter LU/B! _ 1.6 mL/min
15mm Fiow Cell Waste~a
530 nM Filter Proportioning Pump

Standard Catibration Control on Colorimeter Set at 500 (Mid-Range)
"Damp 1" Noise Attenuation

Figure 8-1  Post Column Derivatization/Visible Detection System Conﬁgumﬁon
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8.2 INSTRUMENT CALIBRATION AND SAMPLE ANALYSIS

8.2.1 After the instrument had warmed up and stabilized, the column was 'primed’
with injection of the 2.0 mg/L calibration standard followed by an injection of
D.I water.

8.2.2 Each calibration standard, beginning with a D.I. water blank was injected in
order of increasing chlorite concentration.

8.2.3 A 1.25 mg/L instrument calibration verification standard (ICV) was analyzed
to confirm that instrument calibration standard preparation was correct.

8.2.4 After calibration was complete, each set of fortified test samples were injected
beginning with a seawater blank. Seawater samples were diluted by a factor
of 4 to prevent overload of the column and subsequent retention time shifts.
Dilution factors of 4 were used for the low level fortification samples and 250

*~ was used for the high level fortification samples.

8.2.5 After all sample analyses were complete, a 1.0 mg/L continuing calibration
verification standard (CCV) was analyzed to verify instrument stability
throughout the analytical run.

9.0 QUANTITATION

9.1 A quadratic regression curve of Chlorite concentration versus instrument
Tesponse, expressed as peak area, was generated from the data obtained during
instrument calibration. The regression was used to calculate concentrations of
Chlorite in samples and quality control fortifications by substitution of peak
areas found in samples and quality control fortifications into the regression
equation generated from the calibration data.

9.2  Recoveries of Chlorite from the fortification test samples were calculated by
comparing the calculated found concentrations in the fortified samples with the
nominal fortification levels. Simple arithmetic means and standard deviations
for the method validation fortification levels were calculated and used to
generate the quality control limits for the toxicity test sample determinations.

10.0 DATA ACCEPTABILITY

10.1 Calibrations were considered acceptable if the correlation coefficient of the
curve was greater than or equal to 0.995.

10.2  Continuing calibration standard response (post-run) agreed within plus or
minus 10 percent of the original analysis response for that standard.
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Quality control limits were established using results obtained during the
method validation study. Warning limits were set at plus or minus 2 standard
deviations from the mean of all recovery values. Control limits were set at
plus or minus 3 standard deviations from the mean.

SAFETY
All reagents and test materials should be handled with care to avoid
unnecessary exposure of any personnel to these potentially toxic materials.

Material Safety Data Sheets should be read by all personne! involved with the
determination of Chlorite. Avoid skin contact or ingestion cf Chlorite.

METHOD VALIDATION RESULTS

-~ Recoveries for fortified samples ranged from 99.8 to 109 percent. The

calculated mean recovery was 103.5 percent with a standard deviation of 3.7.
Result for individual fortification samples are presented in Table 12-1. The
reporting limit for chlorite using this method was 0.08 mg/L in seawater.

Low level fortification samples were analyzed undiluted. Due to column
overload, there was no recovery of chlorite from the undiluted samples. There
were no significant interferences noted during the analysis of chlorite when
utilizing the post column derivatization and visible detection system procesded
by separation of chlorite by ion chromatography.

Example chromatograms for standards and fortification samples depicting both

the ion chromatographic conductivity and post column derivatization visible
detection systems are presented as Figures 12-1 through 12-4.
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Table 12-1  Fortification Results of Chlorite Analytical Method Validation

il |

Target Found
Fortification Conc. Cone, Percent
Level (mg/L) (mg/L) Recovery
Low 5PK #1 0.10 0.109 109
Low SPK #2 0.10 . 0.107 107
Low SPK #3 0.10 0.103 103
High SPK #1 250.00 249.4 99.8
* High SPh #2 250.00 251.1 100.4
High SPK #3 250.00 254.9 102
Mean 103.5
Std Dev 3.7

Std Dev = Standard Deviation

Source: ESE, 1994
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Area Report

Dsta Reprocessed On 03."9/1984 10:08:17

Sample Name: AUTOCAL7R - AlO

Method

! Data File : C:\DX\DATA4\ch030801.d10
{
!

Date: 03/08/1994 16:38:39

1 8ystem: 1 Inject$: 10. Vial:Al0 Detector:CDM-2
: Coluan:

Calibration Volume Dilution Points Rate Start 8top Area Reject

External

S0 I 2280 2Hz 0.00 18.99 500

RELMTIINPEIROIRIOGILIOIRILOsses Poak Rgporc: All Peaks BREGIFINIVEEOBOEIRIVISINGIRISILSL

Pk. RetX Delta Component Corcentration Area  Response B}.
Num Time Name MG/L Factor Code
1 1.25 0.000 5484475 0.00¢ 1
2 3.00 0.00 CLO2 1.000 11585140 0.000 1
3 5.20 0.000 4040705 0.000 1
Totale 1.000 21110320
File: choz0801.d10 Sample: AUTOCALZR - A710
5.0 .

4“0

3.0

« 20

-1.0

lllIl-va'l'-l'l'l'l'vv"I'|1"-vl]'Y

|
o 2 4 & L] 10 1z 14 18 ¢

Manuves

Figure 121 Example Chromatogram of Chlorite Standard (1.0 mg/L) - Conductivity

Detection.
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Area Report

Date Reprocessed On 03/09/1984 10:09:25

t Sanple Name: SP1+QC+3 - A23 Dnbe: 03/068/1894 21:08:34 H
! Data File : C:\DX\DATA4\ch030801.d423 !
! Method ¢ C:\DX\METHOD\CLO2.met ) |
i ACI Address: | System: | Injects: 23 anl.A23 Detector:CDM-2 !
i Analyst : Column: !
Calibration Volume Dilution Points Rate Start 8top Area Reject

500

External S0 250 2280 2Hz 0.00 18.99

#e2s4rarnrnstrRsnencssrase Pagk Report.: All Peaks ¢ssens

Pk. Ret% Delta Component Concentration

BT EINBLOBPISINERIRNRESG.

Area Response B),

Num  Time Nage MG/L Factor Code

1 1.25 0.000 5052670 0,000 t

2 3.02 1.11 CLC2 255. 740 11663418 0.000 1

3 4.98 0.000 1656239100 0.000 1
Totals 255.740 1673155188

File: chozosor. dzz Sample: SP1*QC*3? - 423

o2’ 3.0

1.0

AHinutes

Figure 12-2 Example Chromatogram of Chlorite Seawater Fortification (250

mg/L) - Conductivity Detection.
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Area Report

Data Reprocessed On 03/09/1994 10:38:43

! Bample Name: AUTOCAL7R - AlO Date: 03/08/1994 (6:38:30 !
i Data File : C:\DX\DATA4\ch030802.d10 !
i Method ¢ C:\DX\METHOD\CLO2.me2 '
i ACI Address: | S8ystem: | Inject#f: 10 Vial:Al0 Detector:OTHER |
{ Analyst : Colunn: H

Calibration Volume Dilution Points Rate 8tart B8top Area Reject

External S0 1 2280 2Hz 0.00 18.99 100

ttsnasssssssateernsnes Component Eeport.: All Components teesssstesssenssensssnne

Pk. RetX Delta Coamponent Concentration Area Response Bl.

Num Time Nape MG/L Factor Code

1 4.52 0.00 50074+1C-G CLO2 1.000 34796 0.000 1
Totals 1.000 34796

kreecornsscsnnsscsssrsssce Peak Report: Unknown Peaks *etessscsscesscsnsssssnses

Pk. Ret% Delta Component Concentration Area Responce Bl.
Num Tive Nagme MG/L Factor Code
Totals 0.000 I}

File: chi30802.d10 Sample: AUTOCALZR - 410

SOOI GCLO2! 452

s

RIS AT LR N S RLALELEN SLALEL R LSS A BB B SN S S e e e

o Ed 4 ] L] 10 12 pU 18 19

Minuvses

Figure 12-3 Example Chromatogram of Chlorite Seawater Fortification (250
mg/L) - Visible Detection.
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il .

Ares Report

- Data Reproceesed Or 03/09/1994 10:41:09
----..--l.---..l.-‘--.--..-.-----‘----.-----.---.-..------.--...-.-----.--.-..
! Bample Name: 8P1+QC+3 - A23 Date: 03/08/1994 21:08:34 !
{ Data File C:\DX\DATA4\ch030802.d23 ' !
i Method ¢ C:\DX\METHOD\CLO2.gme? t
i ACl Address: 1} System: 1 Injectt: 23 Vial:A23 Detector :OTHER H
i Analyst : Coluan: !
aEmamEsc ;mwe - - -

Calibr: .on Volume Dilution Pointe Rate Btart 8top Area Reject

External S0 250 2280 2Hz 0.00 18.99 100

PeiBEsRIsTCIRRIRIIROOIRTY Conponent, Report:.All Components LAAAA A TS T TN TR FY PR O

Pk. Ret% Delta Component Concentration Area Response BI.

Num Time Name MG/L Factor Code

2 4.5% 1.11 S0074¢1C-G CLO2 249.858 AsS47 0.000 1
Totals 249.858 34547

RS

LA AR L 2T X NN Y Y YT Ry Pea)- Remrt,; Unknown Peaks MAAALL I LT TR R Y PO

Pk. RetX Delta Component Concentration Area Response Bl.

Num Tine Name MG/L Factor Code

1 1.87 0.000 776 0.000 1
Totale 0.000 776

File: chozosez. dz2s5 Sample.: SP1*Q0C*3 - 423

1.4 BTG CLUL s 488

°
~
>
o
a4
£
[
%
5
%

Hicuves

Figure 124 Example Chromatogram of Chlorite Standard (1.0 mg/L) - Visible
Detection.
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ENVIRONMENTAL SCIENCE & ENGINEERING, INC.
ANALYTICAL SERVICES
METHOD VALIDATION PROTOCOL
STUDY TITLE
Method Validation for the Determination of Sodium Chlorite in Seawater
TEST SUBSTANCE IDENTIFICATION
Sodium Chlorite
‘ CAS No.: 7758-19-2
SPONSOR
Chemical Manufacturers Association
Sponsor Representative: Mr. Robert Romano, Ph.D.
Director of Special Programs
Chemical Manufacturers Association
2501 M. Street N.W.

Washington, D.C. 20037
(202) 887-1198

Study Number: Not Assigned
TEST FACILITY

Environmental Science & Engineering, Inc. (ESE)

Analytical Services

14220 Newberry Road

Gainesville, Florida 32607

ESE Study Director: David H. Greer, Jr.
GLP Program Manager
(904) 333-1608

(904) 333-6622 FAX
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PROPOSED EXPERIMENTAL START DATE

Upon acceptance of the protocol by the study sponsor. The proposed
experimental start date for this method validation study is February 16, 1994,

PROPOSED EXPERIMENTAL TERMINATION DATE
March 10, 1994,

OBJECTIVE

To validate an analytical method for the determination of sodium chlorite in
*~ seawater utilizing ion chromatography with visible (530 nanometers) light
detection in support of aquatic toxicity studies.

REFERENCE MATERIALS

1. Sodium Chlorite, 80% purity (Aldrich Chemical Co. Lot # 0161SKY)

METHODS

The analytical method used for this validation study will be "The Measurement
of Chlorite Ion in Seawater by IC Using the Chlorpromazine Post Column
Reaction” (Novatek Application Note for the Chemical Manufacturers
Association (Contract CD-6.0-NOV, Appendix I). Modifications to the
method will be made only after consultation with the Study Sponsor
Representative.

Analytical Method Validation

The analytical method validation will consist of the preparation of a blank
seawater matrix, triplicate fortifications of seawater at the anticipated low test
concentration (0.1 milligrams per liter (mg/L)), and triplicate fortifications of
seawater at the anticipated high test concentration (250 mg/L). The samples
will be analyzed according to the referenced method and the resulting data will
be analyzed to determine the precision and accuracy of the method.
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Statistical Analysis

Recoveries of Chlorite from the analytical method validation fortification spike
samples will be calculated by comparing the calculated found concentrations in
the fortified samples with the nominal fortification levels. Simple means and
standard deviations for the two fortification levels will be calculated and used
to generate the quality control limits for field sample determinations.

Quality Assurance/Quality Control

Prior to each analytical sequence, a series of analytical calibration standards
will be prepared, analyzed and used to determine the concentration of the
target compounds in the test solutions.

Acceptance of the instrument calibration will depend upon the correlation
coefficients for the standard curves. Calibration will be considered acceptable
if the correlation coefficient of the calibration curve is greater than or equal to
0.997 using either linear or quadratic regression analysis.

At the end of each analytical sequence, a continuing calibration standard (CCS)
will be analyzed to determine the instrument stability throughout the analytical
sequence. The CCS must be within plus or minus 15 percent of the same
concentration standard run at the beginning of the analytical sequence for the
run to be considered valid.

The upper and lower warning and control limits for the analysis field samples
will be set by mutual agreement between the Study Sponsor Representative and
the ESE Study Director upon completion of the method validation study and
review of the recoveries obtained during the method validation study.

REPORT

A method validation report will be prepared in U.S. Environmental Protection
Agency PR Notice 86-5 format documenting all activities associated with the
determination of Chlorite ion in seawater matrices. The report will contain a
d: :ailed write-up of the method for analysis of Chlorite, a data summary of the
resuits of the method validation, raw data, a quality assurance statement and a
Good Laboratory Practices compliance statement.
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SAFETY

Material Safety Data Sheets (MSDS) will be provided to all personnel involved
in the study. All reagents and test materials will be handled in manners
described in the ESE Laboratory Safety Manual. All chemical reagents and
test materials will be handled with respect to their respective MSDS. It will
be the responsibility of the various ESE Department Managers to impart the
hazards associated with each reagent or test material to the personnel
participating in this study. .

GOOD LABORATORY PRACTICES

The study will be conducted using Good Laboratory Practices. All raw data

-+ generated in the study will be sent to and archived at the Chemical
Manufacturers Association GLP archives located at 2501 M. Street, N.Ww.,
Washington, D.C. 20037. A copy of the original raw data will be archived in
the ESE Analytical Services GLP archives located at 14220 Newberry Road,
Gainesville, Florida. The Study Director will be responsible for developing
the protocol and writing the report. The ESE Principal Investigator is
responsible for the conduct of the study, and for providing the Study Director
with a final report and all data generated. Additionally the ESE Principal
Investigator will review the protocol, Good Laboratory Practices, ma:erials
and methods, and safety guidelines with all support personnel prior to their
participation in the study. Any deviations from the protocol will be recorded
and changes in plans will be discussec with the Study Director and the Study
Sponsor Representative in advance, as well as being written and attached to
this protocol as amendments.
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June 1993

NOVATEK APPLICATION NOTE
FOR THE
CHEMICAL MANUFACTURERS ASSOCIATION
{Contract CD-6.0-NOV)

The Measurement of Chlorite Ion in Seawater by IC
Using the Chlorpromazine Post Column Reaction

SCOPE AND APPLICATION

This mrethod incorporates a chlorpromazine reaction chemistry to measure chlorite ion
(Cl10;) following the separation of anions by USEPA Method 300.0. This method
can be used to measure chlorite ion from 0.05 to 1.0 mg/L in a seawater matrix. The
method detection limit (MDL) was determined to be 0.04 mg/L chlorite ion.

SUMMARY OF THE METHOD

This method is an ion chromatography post-column procedure using USEPA Method
300.0 with a borate cluent. The post-column procedure uses photometric detection at
530 om. Following separation, ClO, reacts with chlorpromazine in acidic media by a
charge transfer mechanism. This method overcomes common problems encountered
in the ion chromatographic measurement of seawater samples from CI and SO.2.

This detection chemistry shows no interference from all common anions with the
exception of bromate ion and nitrite ion.

The sample (25 - 200 pL) is injected into the eluent at a flow rate of 1.0 mL/min.
The sample passes through a metal free column (MFC) and a guard column before
separation on the analytical column. An anion micromembrane suppressor (AMMS
II) is used with a weak sulfuric acid regenerant solution flowing at 10 mIL/min. The
suppressed eluent from the ion chromatograph is directed to a post column manifold
in which the eluent is first merged with the chiorpromazine reagent. The combined
eluent-chlorpromazine reagent stream is then merged with an acid stream to form the
photometric product in the presence of ClO,” (Figure 1).

SAMPLE HANDLING

All samples should-be analyzed as soon as possible. Check that the sample pH is
between 6.5 and 7.5. Adjust the sample with dilute hydrochloric acid or sodium
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hydroxide solutions if necessary. Limit sample exposure to hy by using opaque
sample bottles and storing the samples in the dark at 4°C.

Sample bottles should not be cleaned with soap or surfactants. All sample bottles
should be rinsed a minimum of five times with distilled water and an additional five
times with deionized water displaying a minimum resistance of 17.8 megohms-cm.,
The bottles are then allowed to air dry for 48 hours.

Sample treatment - Treat the sample with ethylenediamine (50 ppm/100 mL) and let it
react for . minimum of 15 minutes to mask any chlorine that may be present in the
sample. Store the sample at 4°C and filter any precipitates that may be present

_before analysis.

If you plan to ship or transport a sample, ship at Jeast 100 mlL of treated sample
making sure that the sample bottle is completely filled thereby minimizing headspace.
Ship the sample under blue ice in a suitable container.

Holding Times - Holding times are as listed for finished water samples in the Federal
Register 40 CFR and in the text of USEPA Method 300.0 for the anions separated by
this procedure. Laboratory tests have shown that chlorite ion samples in a seawater
matrix are not stable. ’

GLASSWARE

It is important to keep all glassware clean and free of interferences. During storage
all glassware openings should be covered with cellophane wrap or ground glass
stoppers and stored in the dark to prevent contamination. This includes beakers,
volumetric flasks and pipettes.

The following cleaning procedure is recommended:

Clean all glassware with a detergent and rinse well with tap water,
Soak the glassware in 1:1 nitric acid overnight.

Rinse 5X with tap water.

Rinse 5X with doubly distilled and deionized water.

Store glassware as described above.

Lol i

APPARATUS

Ion Chromatography System to include:
Ion Chromatograph (Dionex DX-100)
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Metal-Free Column (Dionex, MFC)
Guard Column (Dionex, AG9)
Analytical Column (Dionex, AS9-SC)
Integrator

Post-Column System to include:
Two Reagent Manifold (Tecator Chemifold SR, Type IIT)
Two Channel Peristaltic Pump .
UV/Visible Detector (Perstorp Analytical 510 or equivalent)
Integrator

REAGENTS

All water used to prepare reagent working solutions is best prepared by the passage of
distilled water through an ion exchange column containing a strongly acidic cation
exchange resin mixed with a strongl basic anion exchange resin. Regeneration of the
column should be carried out according to the manufacturers specifications. The
water should then be distilled and collected. Commercial water purifications systems
that deionize and doubly distill the water are preferred. Water with a minimum
resistance of 17.8 megohm-cm should be used to prepare all solutions.

Distilled Water: Deionized and doubly distilled as described above.

Ethylenediamine: EDA should be purchased in as pure a form as possible. A
concentrated solution is prepared by dilutir~ the pure EDA 1:100 with DI water.
This yields an EDA stock solution concer-ion of 8990 mg/L. To 100 mL sample
add 0.5 mL of EDA stock to give an EDA final concentration of ca. 45 mg/L.

Boratc Eluent: 12.5 mM NaOH/50 mM H,BO,. The eluent is prepared by dissolv-
ing 0.% g sodium hydroxide (NaOH) and 6.2 g boric acid (H,BO,) into 2 liters of
deionized water.

Suppressor Regenerant: 12.5 mM H,SO,. The regenerant is prepared by diluting
2.75 mL sulfuric acid (H,SO,) in 4 liters of deionized water.

Chlorpromazine Solution: 0.56 mM Chlorpromazine. The indicator is prepared
fresh daily by dissolving 0.2 g chlorpromazine (Sigma) into 1 liter of deionized water.
This solution must be degassed with either nitrogen or helium for at least 10 minutes
and be protected from light.
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HCI Solution: 2.1 M HCl. The acid solution is prepared by diluting 350 mL
hydrochloric acid (HCI) in 2 liters of deionized water. This solution must be
degassed with either nitrogen or helium for at least 10 minutes.

STANDARDS
A series of standards should be prepared for the chlorite ion measurement.

NOTE :

Most commercial sodium chlorite contains impurities. Highly purified

sodium chlorite is essential for the establishment of valid calibration curves (i.e.
correlation coefficients 20.999). It is recommended that the purity of the sodium
‘chlorite reagent be determined prior to its use.

A sen;s of standards should be prepared for the chlorite ion and chlorate ion mea-
surement. Chlorite ion standards . - stable for a maximum of 2 weeks if kept
cold {4°C) and shielded from light.

Stock Chlorite Ion Standard Solution (100 mg/L): To a 100 mL volumetric flask
containing 50 mL of doubly distilled water, place 13.41 mg of sodium chiorite. Mix
to dissolve and dilute to 100 mL with doubly distilled water.

Working Standard Solutions: To six 100.0 mL volumetric flasks, add the following
volumes of stock standard solution and dilute to volume with distilled, deio:.zed
water.

Cl0, Working Standard
Stock Solution
(mL) (mg/L)

0.1 0.1
0.2 0.2
0.4 0.4
0.8 0.8
1.0 1.0
check 0.4 0.4
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PROCEDURE

Instrument Set-up

1. Turn the power on for the IC, UV/Visible detector and integrators.
2. Fill the eluent and regenerant bottles with the appropriate reagents.

3. Fill the chlorpromazine and acid bottles with the appropriate reagents.

4, Check to make sure that the following parameters are set on the IC:
Columns MFC/AGY/AS9-SC
. _Sensitivity 1 S full-scale
Eluent 12.5 mM NaOH/50 mM H,BO,
Eluent Flow 1.0 mL/min,
Detection Suppressed conductivity
System Backpressure 950-1150 psi
Background Conductivity = 7-12 uS
Suppressor Anion Micro Membrane (AMMS H)
Suppressor Regenerant 12.5 mM H,SO,
Regenerant Flow 10 mL/min
Sample Injection Volume 25 - 200 uL
S. Check to make sure that the following parameters are set on the post-column
detection system:
Indicator (.56 mM Chlorpromazine
Indicator Flow 0.4 mL/min
Acid 2.1 M HCl
Acid Flow 2.0 mL/min
Mixing Coils M1=60 cm, M2=120 cm
Pathiength 10 mm flow cell
Wavelength 530 nm
Detector Settings 0.002 AUFS/10 sec rise time

6. Equilibrate the system by allowing the IC and post column reagents to flow for
a minimum of 30 minutes. Set the auto offset on IC to zero. Check the
system backpressure and background conductivity.
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NOTE
We have noticed that fluorescent lights seem to effect the post column chemistry
sensitivity. Precautions should be taken to shield reagents from flouorescent lights.

7. Check the post-column system for leaks and air bubbles.
8. Set the integrators according to the instructions provided by the manufacturer.

9. Place the injection valve on the IC in the load position. Fill the sample loop
with the most concentrated sample.

10.  Imject the sample. A normal anion profile will be recorded by the IC integra-
: tor. The ClO, typically is detected ca. 2.5 minutes. The post-column tracing
- - can be expected in an additional 30 - 45 seconds (Figure 2).

11.  The high standard should be injected until the calculated peak area valu.. .
within + 5%. :

12.  Prepare a calibration curve by injecting standards in random order.

13.  Analyze the check standard. The calculated value for the standard from the
calibration curve should be within + 0.02 mg/L of the known concentration.
If the value is outside this range, the instrument is not properly calibrated.

NOTE

Calibration curves should exhibit a correlation coefficient better than 0.999. If this
level cannot be attained, check your reagents, standards and the instrument for
potential causes that prevent adequate calibration. Make adjustments as necessary.
Do not analyze samples until a suitable calibration curve is recorded.

STANDARDIZATION AND QUANTITATION

The quantitation of bromate ion separated by this method is performed by
injecting standard solutions and integrating the detector response at a defined retention
time to calculate a peak area. A calibration curve is developed from a series of
standard injections (concentration vs. peak area) and used to quantitate injected
samples.

1. Establish the IC and post-column operating parameters.

73 000031




Coa
Lo dbie |

. - CONFIDENTIAL
SODIUM CHLORITE CVARIEGATUS

ESE PROJECT #: 3943014-0100-3140
CMA #: CD-7.0-3AT-ESE

Chlorite Ion
Chlorpromazine Post Column

2. Prepare calibration standards at a minimum of four concentration levels and a
blank by adding accurately measured volumes of the dilute chlorite ion
standard solution to a volumetric flask and diluting to volume.

3. Prepare a calibration curve. This curve shou!d be developed each day and
checked every 10 samples. If the response o: retention time for any analyte
varies from the expected value by more than 10%, the test should be repeated
using fresh calibration standards.

4. Calculate the sample concentration using a statistics program. Enter the data
into the program to generate a worksheet.

NOTE
Data quality should be evaluated on multiple levels:

1. The correlation coefficient should be =0.999.

2. Calculated standard peak area values should be within 5% of the measured
area. :

3. Calculated standard concentration values should be within 0.01 mg/L of the
analyte being calibrated. This test indicates the error associated with the
calculated regression line.

4. The concentration of the check sample should be within 0.02 mg/L of the
theoretical concentration. This test indicates the accuracy of the calibration.

SAFETY

The chlorite ion measurement requires the careful handling of solutions. Refer
to the appropriate Material Safety Data Sheet for reagent handling instructions. For
added protection, the laboratory should be well ventilated and safety goggles should
be worn at all times.

REFERENCES
1. USEPA Method 300.0

_ 2. Hautman/Bolyard personal communication.
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Figure 1. IC post-column diagram.
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Figure 2. US EPA Method 300.0 conductivity and post-column detection of C10;".
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Acute Toxicity of Sodium Chlorite

to Mysid Shrimp

(Mysidopsis bahia)
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pursuant to PR notice 86-5. This claim is valid. Please disregard the
statement "confidential" located in the header on pages 3 - 78. This
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No claim of confidentiality is made for any information contained in
this study on the basis of its falling within the scope of FIFRA para.
10(d) (1) (A), (B), or (C). Nor is any supplemental claim of
confidentiality made for any information in this study on the basis of
FIFRA para. 10(A) or (B). This document, however, is propriety to
Chemical Manufacturers Association and is considered confidential and
trade-secret information in all other countries and for all purposes
other than those enunciated in FIFRA para. 3 & 10. 1In addition, this
data is compensative under FIFRA and must be handled accordingly by all
parties receiving this data. Information contained in this study
should not be reproduced, stored in a retrieval system or transmitted
in any form or by any means by persons other than EPA without the
express written consent of Chemical Manufacturers Association except as
required to carry out the requirements of FIFRA.
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STUDY SUMMARY

Study Title:

Data Requirement:

Sponsor:

Location of Study:

Study Director:

Study Initiation Date:
Experimental Start Date:
Experimental Termination Date:

Test Substance:

Test Organism and Source:

Acute Toxicity of Sodium
Chlorite to the Mysid Shrimp

(Mysidopsis bahia)

Section 72-3 of the EPA
Pesticide Assessment Guidelines,
Subdivision E

Chemical Manufacturers
Association (CMA) , 2501 M
Street NW, Washington, D.C.
20037
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Engineering, Inc.

P.O. Box 1703

Gainesville, FL 32602-1703

Jeffrey J. Yurk; Tel No. (904)
333-2626

February 11, 1994
March 28, 1994
April 1, 1994

Sodium Chlorite, Batch No.
5064, CAS No. 7758-19-2, purity
79%

Mysid shrimp (Mysidopsis
bahja), less than 24 h old,
obtained from Aquatic
Indicators, Inc., st.
Augustine, FL



Test Conditions:

Test Results:

Location of Raw Data
and Final Report:
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Dilution water: filtered sea
water adjusted to approximately
20°/,, salinity with well water
from a well located at test
site, photoperiod: 16-h light
and 8-h dark with 30-minute
dawn/dusk transition,
temperature: 21 to 23 °C

96-hour LC50: 0.576 mg sodium
chlorite/L; 95% confidence
limits: 0.441 and 0.754 mg/L

Environmental Science &
Engineering, Inc. (ESE), P.O.
Box 1703, Gainesville, FL
32602-1703
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1.0 INTRODUCTION

A flow-through toxicity test was conducted at Environmental Science
& Engineering, Inc., in Gainesville, Florida to determine the acute
toxicity of sodium chlorite to mysid shrimp (Mysidopsis bahia).
The criterion for effect was mortality and results of the test are
expressed as a 96-hour median lethal concentration (LC50), the
concentration of sodium chlorite estimated to be lethal to 50

percent of the test population of mysid shrimp under specified

.conditions of exposure. All raw data related to this study are

maintained by Environmental Science & Engineering, 1Inc.,

Gainesville, Florida.

2.0 MATERIALS AND METHODS

2.1 Test substance
The test substance, sodium chlorite (Batch no. 5064; CAS no. 7758-

19-2) was received at ESE in two 1000 mL plastic bottles on
December 27, 1993.> The test substance was a white crystalline
material and was stored in the dark at ambient temperatures. The
water solubility of the test substance was reported by Vulcan
Chemicals to be 39% at 25 °C and the purity of the test substance
was reported to be 79.0%. All sodium chlorite solutions were made
by dissolving the test substance in filtered seawater. Measured

9
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. test concentrations are reported as milligrams (mg) of sodium

chlorite per liter (L) of filtered seawater.

2.2 Test organisms.

Less than 24-hour old mysid shrimp (Mysidopsis bahia), were
obtained from brood stock cultures maintained at Aquatic
Indicators, Inc., St. Augustine, Florida on March 28, 1994.
During the 48-hours prior to test start, brood cultures were
maintained in filtered seawater with a salinity of 23 °/,, a pH of
.8.2 + 0.03 and a temperature of 25 + 1 °C. Brood mysids were fed
daily with live brine shrimp nauplii. Chemical analyses of the
brine shrimp nauplii are performed when fresh feed is purchased,
and the results of the most recently reported chemical analyses of
feed are provided in Appendix A. No mortality of the mysid brood

population was observed over the 48-hour period before the start of

the test.

2.3 Dilution water
sand filtered Atlantic Ocean water was obtained near Whitney
Laboratory, Marineland, FL and was diluted to a salinity of

approximately 20°/,, with well water from a well located at the test

site. Chemical analyses of 20°/, filtered seawater are performed

10
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semi-annually and the most recently reported analyses are presented

in Appendix B.

2.4 Test Methods
Methods for the 96-hour flow-through toxicity test are described in

the ESE test protocol entitled: "Acute Toxicity of sodium chlorite
to mysid shrimp (Mysidopsis bahia)".

2.4.1 Range Finding Test

.A static range-finding test (Appendix C) was conducted at nominal
test concentrations of 0, 0.1, 0.5, 1.0 and 10 mg sodium
chlorite/L, in 1.6 L glass bowls. Five mysids were exposed per
concentration for 96 hours, during which the test organisms were
fed live brine shrimp nauplii daily to reduce cannibalism. After
96 hours of exposure, there was 100% survival in the control and
low concentration (0.1 mg/L), and 60%, 40%, and 0% survival in the
0.5 mg/L, 1.0 mg/L and 10 mg/L exposures, respectively. Based upon
these results, nominal concentrations selected for the definitive
test were 0 (dilution water contreol), 0.125, 0.25, 0.50, 1.0 and

2.0 mg sodium chlorite/L of dilution water.

2.4.2 Definitive Test

The definitive test was conducted under flow-through conditions in
a proportional diluter system (see Appendix C). The stock

11
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solution, with a nominal concentration of 9.69 g sodium chlorite/L,
was prepared in filtered seawater. Stock was prepared daily and
was continuously mixed throughout the test to insure homogeneity.
The mean measured stock concentration was 9.77 mg/L (101 percent of
nominal). Approximately 200 uL of stock solution were pumped to
the chemical mixing chamber (total volume of 0.97 L) each diluter
cycle providing a high nominal concentration of 2.0 mg/L. This
test solution was proportionally diluted in the diluter system to

provide the four lower test concentrations (i.e., 1.0, 0.5, 0.25,

.and 0.125 mg/L). A dilution water control was maintained

concurrently with the five test solutions.

The toxicity test was conducted using 10.5 L, rectangular glass
chambers (28 cm length X 25 cm width X 15 cm height). Inside the
test chambers, test organisms were contained in two cylindrical
Nytex® retention cups (each with 9 cm diameter and 16 cm height).
The chambers were filled to approximately 5 L with dilution water
or test solution. A test solution volume of approximately 250 mL
was delivered to each test chamber during every cycle. The diluter
cycled at a rate of 5.4 cycles per hour providing approximately 6.5
volume additions every 24 hours. All test chambers were kept
covered during the test, except when daily observations of test

organisms were made and water gquality parameters measured. Diluter

12
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function including stock delivery, stock usage, and cycle time were

checked and recorded daily throughout the test.

Test vessels were labeled using the compound name, nominal
concentrations, and a letter (A or B) designating concentration
replicates. Test vessels were indiscriminately positioned in a
water bath under fluorescent 1lighting regulated to provide a
photoperiod of 16 hours light and 8 hours dark with a 15 to 30

minute transition period of lower light intensity to simulate dawn

.and dusk. Light intensity averaged 643 Lux over the test system,

as measured by a Lux meter. The 96-hour test was started on March
28, 1994 with the indiscriminate distribution of five organisms
into individual Nytex® retention cups (two per test vessel; four

per concentration).

survival of test organisms was monitored daily and any dead
organisms were removed. Any abnormalities in behavior or physical
appearance of the test organisms were also noted. Test organisms
were fed two drops of concentrated brine shrimp nauplii daily

during the test. Test solutions were not aerated during the test.

Water quality was monitored daily during the test. Water
temperature in one control vessel was continuously monitored with
a Supco Temperature Recorder and spot checked daily with a NIST-

13
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calibrated thermocouple. Dissolved oxygen, salinity, and pH were
measured daily in all test solutions containing surviving mysids.
Dissolved oxygen concentrations were determined using a YSI Model
58 meter, salinity was measured using an American Optical

refractometer, and pH was measured with an Orion Model SA 250 pH

meter.

2.5 Statistical Analyses

Statistical analyses were conducted using recommended procedures

. (EPA Pesticide Assessment Guidelines). Mortality data for the test

organisms and the mean measured concentrations of the test
substance were used to compute the 24-, 48-, 72- and 96-hour LC50
values and their 95 percent confidence limits, using a statistical

computer program (Stephan, 1982). The method of statistical

analysis selected by the program was determined by characteristics

of the data, i.e., the presence or absence of 0O-percent and 100-
percent mortality and the number of concentrations in which
mortalities between 0 and 100 percent occurred (1). A 96~hour no-
observed-effect concentration (NOEC) of the test substance was
defined as the highest test concentration where no mortality or

other toxic signs occurred.

14
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2.6 Chemical Analysis

Twelve days prior to test start, a sample of test stock solution
and test samples from the low, middle and high test solutions were
collected and analyzed to verify stock concentration and diluter
function, respectively. During the test, samples were collected in
amber glass bottles from the A-replicate of the control and each
test concentration on day 0 and from the B-replicate of each on day
4. Test solutions were sampled from the approximate center of the

test vessel using a serological pipet, and transported in

.scintillation vials to analytical services for analysis. Samples

were analyzed by ion chromatography with visible detection
following the methodology provided in the Method validation report

(Appendix D).

3.0 RESULTS AND DISCUSSION

Nominal and meaéured concentrations of sodium chlorite, in the
definitive study, are presented in Table 1. The measured
concentrations ranged from a mean of 0.148 mg/L in the lowest
concentration to 2.25 mg/L in the highest concentration. Mean
measured concentrations ranged from 111 to 118% of nominal
concentrations. The control exposure was determined to be below
the limit of validation for this test of 0.107 mg/L. Analytical
quality control data are presented in Table 2. Spike recoveries

15
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ranged from 95.9 to 104 percent for all guality control data. Data
for exposure water quality parameters, and their corresponding
ranges and median values are presented in Tables 3, 4 and 5.
Dilution water salinity remained at 21 °/, throughout the test. All

ranges are within the acceptable limits (2).

The mean measured sodium chlorite concentrations and corresponding
mortalities of test organisms, presented in Table 6, were used to

calculate the LCS50 values and their 95% confidence 1limits for

.various lengths of exposure (Table 7). The 96-hour LC50 was

calculated to be 0.576 mg of sodium chlorite/L using the moving
average method. Behavioral changes in mysids such as erratic
motion and lethargic behavior were noted in daily observations of
organisms in exposures of 0.574 mg/L and above (Appendix C). A 96
hour no-observed-effect concentration (NOEC) of the test substance
was not determined in this test since there was 10 percent
mortality in the lowest tested concentration, 0.148 mg of sodium

chlorite/L.

16
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4.0 CONCLUSION

The 96-hour LC50 for sodium chlorite in mysid shrimp (Mysidopsis
bahia) was determined to be 0.576 mg/L with 95% confidence limits

of 0.441 and 0.754 mg/L. The NOEC was < 0.148 mg/L.

REFERENCES

(1) Stephan, C.E. 1977. Methods for Calculating an LC50. JIN:
American Society for Testing and Materials (ASTM) Aquatic
Toxicology and Hazard Evaluation, pp. 65-84, F.L. Mayer and J.L.

Hamelink (Editors). ASTM STP 524, Philadelphia, PA.

(2) American Society for Testing and Materials (ASTM). 1980.
Standard Practice for Conducting Acute Toxicity Tests With Fishes,
Macroinvertebrates, and Amphibians. ASTM, Philadelphia, PA.

Publication E 729-80.
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Table 2. Analytical quality control data from a 96-h flow-
through, acute toxicity test of sodium chlorite to the
mysid shrimp (M. bahia).

Target Measured
chlorite chlorite Percent
concentration concentration recovery*
Sample (mg/L) (mg/L)
DAY-Q
Std Matrix Spike 10.0 10.00 100
Std Matrix Spike 10.0 9.862 98.6
‘Sample Matrix Spike 5.00 4.824 96.5
Sample Matrix Spike 5.00 4.794 95.9
DAY-4
std Matrix Spike 10.0 9.992 99.9
Std Matrix Spike 10.0 10.02 100
'Sample Matrix Spike 50.0 51.25 103
Sample Matrix Spike 50.0 51.85 104

* Measured concentration X 100/target concentration.

Source: ESE 1994
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Table 3. Daily temperature of exposure water during a 96-h flou-through, acute toxicity test of sodium
chlorite to the mysid shrimp (M. bshig).

Mean measured Replicate Temperature (°C)

concentration exposure

(mg/L) of n' Range Median

sodium chlorite Oh 246h 48h 72h 9% h

0 (control) A 21.7 21.7 21.9 21.5 21.5 10 21.3-21.9 1.7
] 21.9 21.7 21.9 21.4 213

0.148 A 21.7 21.7 21.9 21.4 21.1 10 21.1-21.9 21.7
8 21.7 21.6 21.9 21.4 21.%

0.296 A 21.8 21.7 22.0 21.4 21.2 10 21.2-22.0 21.7
8 21.8 21.7 21.9 21.4 21.2

0.574 A 21.8 21.7 21.9 21.4 21.2 10 21.2-21.9 21.7
B 21.7 21.8 21.9 21.4 21.2

1.11 A 22.0 21.9 21.8 21.3 21.2 10 21.2-22.0 21.8
B 21.8 21.7 22.0 21.3 21.3

2.25 A 21.8 21.8 21.7 21.3 - 7 21.3-21.8 21.8
8 21.8 21.8 218 - -*

* n = total number of measursments.

* _ = value not determined after 100X mortality.
Note: temperatures as measured with a continuous temperature monitor were within the range of 21 to 23°C.

Source: ESE 1994
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Teble 4. Exposure uater pH during a 96-h flow-through, acute toxicity test of sodium chlorite to the mysid

shrisp (K. bahig).

Mean measured Replicate . pH

concentration exposure

(mg/L) of n°  Range Median

sodium chlorite Oh 2th 48h 72h 9 h

0 (control) A 7.9 8.1 8.2 8.2 8.3 10 7.9-8.4 8.2
[ ] 7.9 8.1 8.2 8.2 8.4

0.148 A 8.0 8.1 83 8.3 8.4 10 8.0-8.4 8.3
8 8.0 8.2 83 83 8.4

0.296 A 8.0 8.2 83 8.3 8.4 10 8.0-8.4 8.3
B 8.0 8.2 8.3 8.3 8.4

0.574 A 8.0 8.2 383 83 8.4 10 8.0-8.4 8.3
8 8.0 8.2 8.3 8.3 8.4

1.1 A 8.0 8.2 83 83 8.4 .10 8.0-8.4 8.3
8 8.0 8.2 83 8.3 8.4

2.5 A 80 82 83 -* 6 8.0-8.3 8.2
3 80 82 83 -+

* n : total number of measurements.
* . : value not determined after 100X mortality.
Source: ESE 1994
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Table 5. Dissolved oxygen concentrations of exposure water during a 96-h flou-through, acute
toxicity test of sodium chlorite to the mysid shrimp (M. behis)

Mean measured Replicate Dissolved Oxygen Concentration (mg/L)

concentration exposure

(mg/L) of n" Range Median

sodium chlorite 0h 24 h 48 h 2 h 9 h

0 (control) A -7.8(106) 7.9¢108) 7.7¢105) 7.7¢105) 7.9(108) 10 7.6-7.9 7.8
] 7.6¢104) 7.8¢106) 7.7¢105) 7.8¢101) 7.9(103)

0.148 A 8.0¢109) 7.5¢102) 7.6¢104) 7.3(¢101) 7.9(103) 10 7.5-8.0 7.8
B 7.9¢108) 7.7¢105) 7.7¢105) 7.8(¢101) 7.9¢103)

0.296 A 7.9¢108) 7.8(106) 7.6¢104) 7.9¢103) 8.0(104) 10 7.6-8.0 7.9
B 8.0¢109) 7.7¢105) 7.6¢104) 7.8¢101) 8.0(104)

0.574 A 7.8¢106) 7.8¢106) 7.7¢105) 7.8(101) 7.9(103) 10 7.7-8.0 7.8
[} 8.0¢109) 7.7¢105) 7.7¢105) 7.8C101) B.0(104)

1.1 A 8.0¢109) 8.0¢109) 7.7¢105) 7.9¢103) 7.9(103) 0 7.7-8.0 7.9
[} 7.9¢108) 7.7¢105) 7.7¢105) 7.8(¢101). 7.9(103)

. 2.25 A 7.8(¢106) 7.3(99) 7.7¢105) -* - 6 7.3-7.9 7.7

B 7.9¢108) 7.5¢102) 7.7¢105)  -* -

total number of measurements.

* . : value not determined after 100X mortality.

Source: ESE 1994
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Table 6. Mortalities of mysid shrimp (M. bahia) exposed to
sodium chlorite in a 96-h flow-through, acute

toxicity test.

Mean measured

concentration | Cumulative number of dead organisms and
(mg/L) of {percent mortality of total organisms exposed)
sodium chlorite 24 h 48 h 72 h 96 h
0 (control) 0(0) 0(0) 0(0) 0(0)
0.148 0(0) 2(10) 2(10) 2(10)
0.296 0(0) 1(5) 2(10)° 2(10)
0.574 0(0) 2(10) 5(25) 6(30)
1.11 3(15) 10(50) 18(90) 19(95)
2.25 6(30) 20(100) 20(100) 20(100)

Source: ESE 1994
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Table 7. LCS0 values of sodium chlorite for the mysid shrimp (M.
bahia) for different lengths of exposure.

Exposure LC50 95% Confidence Statistical method
period (mg/L)"* limits for used for LC50
LC50 calculation
24 h 2.81 0.925-4.71 Probit
48 h 1.11 0.574-2.25 Binomial
72 h 0.628 0.484-0.830 Moving Average
96 h 0.576 0.441-0.754 ‘Hoving Average

s calculated based on mean measured concentrations of sodium
chlorite.
Source: ESE 1994
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25



G

CONFIDENTIAL

: SODIUM CHLORITE-MBAHIA
ESE PROJECT #: 3943014-0200-3140
CMA #: CD-7.0-3AT-ESE

BRINE SHRIMP CHEMICAL CHARACTERIZATION
’ February 1993

Analytical
Component Method Brine Shrimp®
Organochlorine EPA 8080 <20
pesticides (ug/g wet)
Hydrocarbon, EPA 418.1 <29

Petroleum (ug/g tissue)

@ Brine shrimp (lot number SFO 65034) were purchased from Florida Agqua Farms,
Inc., Dade City, FL and hatched using filtered seawater diluted to a salinity
of approximately 5 ppt.
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FILTERED SEAWATER CHARACTERIZATION®

PARAMETER CONCENTRATION  METHOD
Arsenic 2.9 ug/L EPA 206.2
Aluminum <40 pg/L EPA 200.7
Cadmium <0.5 ug/L EPA 213.3
Calcium 215 mg/L EPA 200.7
Chromium <10.0 ug/L EPA 200.7
Cobalt <20 pg/L EPA 200.7
Copper 11.9 ug/L EPA 200.7
Iron <45.0 ug/L EPA 200.7
Lead <2.0 ug/L EPA 239.2
Mercury <0.20 ug/L EPA 245.1
: Magnesium . 590 mg/L EPA 200.7
Nickel <15.0 ug/L EPA 200.7
Selenium <2.5 ug/L EPA 270.2
Silver <5.0 ug/L EPA 200.7
Sodium 5120 mg/L EPA 200.7
Zinc <20.0 ug/L EPA 200.7
Nitrogen, NH,+NH, <0.020 mg/L as N EPA 350.1
Nitrogen, NH,; Unionized <0.001 mg/L Calculated
Nitrogen, NO,+NO, 0.034 mg/L as N EPA 353.2
pH 8.3 Meter
Alkalinity 171 mg/L EPA 310.1
as CaCoO,
Sulfide <0.05 mg/L as S EPA 376.2
Hydrogen Sulfide <0.03 mg/L Std Method
(428E)
Turbidity <0.40 NTU EPA 180.1
Dissolved Solids 20100 mg/L EPA 160.1
Suspended Solids 27 mg/L EPA 160.2
Fluoride 0.65 mg/L EPA 340.2
Cyanide <0.002 mg/L EPA 335.3
Carbon, TOC 2.3 mg/L EPA 415.1
COD 83 mg/L EPA 410.1
Pesticides-Organochlorine and PCB’s <0.005 ug/L EPA 8080
Pesticides-Organophosphate <2.52 ug/L EPA 8140

* The characterized seawater is natural seawater collected from the Atlantic Ocean near
Marineland, Florida and diluted to a salinity of 20 parts per thousand using ESE’s well water.
The diluted seawater sample was collected from ESE’s seawater delivery system on September
9, 1993.
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Environmental Science & Engineering, Inc. Page:
Aquatic Toxicology Laboratory ESE QA Form No.: 015A
Gainesville, Florida Effective: APR 1993

ACUTE TOXICITY DATA SHEET-BIOLOGICAL DATA

SPONSOR: em H PROJECT NUMBER: _39430/Y:¢ 2ec -3/

-

TEST SUBSTANCE: S.d.s (4 . TEST SPECIES: _M. L.\ o

ANIMAL EISTORY

Sample Information and Description Found on Page i3l of Test Substance Log

@./B&tch No.: 9Jy-1L Date Maintenance/Acclimation
ircle One) Began: S/e/sy
See Page No.: 5§ of Animal Collection/ Condition of Aninals:M

Receipt lLog
’ . . Life Stage/Age:_J{24yH,s.
See Page No.: (! of an--‘oLLr‘:{ic LLM,! Ls
Por Raw Data on Animal Holding Mortality in Tank 48 Hours

Prior To Test Initiation:

0 (%)
TEST CONDITIONS
X Range-Finding X Static Time Added ITest Location
Substance/Animals
Definitive ‘ Flow~-Through Moe / 110 bl s 2
Test Systen: Test Container Test Solution Test Container
X Covered Dimension Height: Composition:
open (8:a) 7'«;) W) g P
— 95 4 ¢ 3.5 ¢ Gl
Test Chamber Volume (L) ozl  Test SOIu_tion Volume (L)
0.34, 028, 3.8, 30 ~ Mg ey 0.20, £.0; 3.0, 10 -

Protocol: AC«AC *ov:(\\,‘ N s:&:.m chleride L. *\v\ﬁ. n1;|A S\r«zoue (‘“j“"f:‘")

Dilution Water: F.'Nmm( Seenvetor Type of Lighting: Flveonen Photoperiod:
Lt/ 8l

Cicle One: Test Substance as Active Ingredient/Whole Material

Test Concentration [Con- [Solv I 0.5 0 Solvent/
3 @ ug/L trol [cont {C- - I 121 S Carrier:
nlount of Substance/ M
tock Added (. ) NA NA A S l.o |&¢ T =
Solvent/
stock Solution Carrier
Used (e.g., 1/, 2/) | RA NA ! ) ‘! . ~—~ | Concen-
traion:
Amount of Dilution 49,0 \
Water Mdded (1) |iwoo | VA [2909 |5 |9glqiee | — | M
Amount of Solvent
Added ( \)fY) MO ma faa [Na M | N

Analyst: A Date:_3/¢/fY Comments in Daily Log

e e memne = e -
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SUBJECT: ACUTE TOXICITY DATA SHEET <"SURVIVAL

CMA #: CD-7.0-3AT-ESE

Page:
ESE QA Form No.: 01SB
- Effective: MAR 1993

-
~

i)

0~-HOUR 24-HOUR

48-HOUR 72-HBOUR 96-HOUR

t mg/L ug/L P [oBS. |ALIVE JOBS. |ALIVE

DATE ’ aeey N sfsfey | zpertd | 3[vfad J3mlav
ANIMALS FED yos, Pierie § yos yes 4es nO
TIME M0 L340 1110 1330 1500
DATA BY oA Hao T W1l 9 (@
NOMINAL R
fconcEnTRATION | E NO. NO. NO. NO. NO

OBS. |ALIVE JOBS. rALIVE OBS. ALI\.IE

Vel s nont 5 NN 5

CONTROL i [ ) 4
ot aslh A e bpel 5 bowls Jerc|5 lunel5

A 3 5 o) 4 ldad] 3 freve) 3
0 Smolh

4 g Ju~el ST Is 2 Ihoe | 2 fronz| &
1.0 =/h

) W

10 ms/l A fpog | B el S 1S e

OBS - OBSERVATIONS

HYP - HYPERACTIVE

31

OBSERVATION KEY
DRK - DARKER THAN CONTROLS NF - NOT

NONE - NORMAL CONDITIONS LT - LIGHTER THAN CONTROLS FOUND
AS - AT SURFACE RAR - RAPID RESPIRATION

LE - LOSS OF EQUILIBRIUM PRE - PRECIPITATE BS - BRINE
LETH - LETHARGIC FOS - FILM ON SURFACE SHRIMP

UC - UNDISSOLVED CHEMICAL
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Environmental Science and Engineering, 1Inc. PAGE:
Gainesville, Florida ESE QA FORM: 016
EFFECTIVE: JUNE 1990

SUBJECT: ACUTE TOXICITY DATA SHEET--WATER QUALITY DATA

SPONSOR: CMmAa PROJECT NUMBER: 2843044-p2ce-3iyp
TEST SUBSTANGE: $adium (hlarife TEST spEcIES: shols
DATE 3/9/5¢ asloy | 3pe169 3/nfad - ] si-zfay
TIME 14D 1395 1315 35 18c¢
DATA BY oy W7 T (3 (5
OMINAL T 3 ES T T T
ONCEN~- E [§T A{ofE EsL E g@ E(sy
RATION M or L] Nf Mjor D] Mjor D MBSt D or
9/L ug/LP§ PIHD [pH DO | K| DY P[uD |pH fo| P D fpx fo § P |up [pr o P |HD |pH |po
CONTROL & 2ohe '} 281~ - higlze £1 BSlizia i - ~ —zzs u g.‘s'?"' lv 33 7"
B
lgegl— |- k84 1€ o el i A 21 PR R G XN AR 25
/N -
2200 1€4l> gl {1~ ¥nA2i jg3bglyial = | - " 3 et id.4p Furefar (657
D-Sws/l.
Red 2y 1gylaf] ~1- Wiz lgabstiaz] 717 1 prd|a fO Rz R 3 7]
."D"‘ﬁ”\
» ‘_"’.
ity 1G98 (- Foay [8xbdlar|— |~ - -] -0~ ~| 4~ Soi¥
1o msl
“nstrument, [Fs |k [, 198 | | e fAf vl 4 3 DB I R P N M (el ) x
sethod : alD Y - N -5 r.s al Rl 2 (& 2 {3 i

KEY: TEMP - Temperature DO - Dissolved Oxygen
SL - salinity ALK - Alkalinity
HD - Hardness COND - Conductivity
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QA Form Number: 031
Effective: APR 1993

DILUTER CALIBRATION

Sponsor: cmp Test Substance: Gdum Chlacte

- 0100~
Project Number: _ 39¢3njy-pibp-3sun Test Species:

. var *“5
Date Calibrated: 2lulsy Calibrated By: _ /o1
Diluter ID Number: s Location: _ JTy-Reuce
Calibrated for a o $ diluter.
1 Desired Cell Volumes {mmtb) Measured Cell Volumes (mmt)
Cel . -
ID Water Cherical Water Chenmical
m\ 500 o S [+
L.35% .
g2sest] Hes.15 3.25 4eSeyoyyae | 315320350 |
12.5% )
25wl U375 3.5 4350, 43¢0 4s30] 20 M LS
*5%
o.sm/l ) 315 125 32003350 330 | 124.0 20 sy
g0%
y.omr/L 1 350 350 250.0,2900,2500] 23,0 2500 2520
Wwete
-2, 0me/): o 500 0 $00.0 $9570 o n

SPLITTER BOX DELIVERY CALIBRATION

Splitter Box ID Sedrel 1piszsedlipasedlp 5o/l t.0nah| 2. 0msll.
Replicate A 2500, 2989 2%0.0 262.0 2¥4¢2.0 |2¢0.0
T ) lip 1380 |3F0 l3ses |iES [4R%
Replicate B 2450, 25X.0 23¢0 |2¢6v.0 2600 |26s.0
Volume (. ) T | T20 | £10 |2¢00 |16 .-7.2373
Comments ™ -

\\
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Aquatic Toxicology Department QA Form Number: 102
Gainesville, Florida Effective: July 1990

SUBJECT: METERING PUMP CALIBRATION

Sponsor: Cm# Project Number: 3943414 - 0200 -MD
Test Substance: ﬁaJ.Lﬂ (‘“e‘mff’ Test Species: ﬂf.bql-.;

”C'qlibration Substance: m.'ll.'-gmi.,\ Pump Setting: 2 mg'

Desired Volume: 2.0mb Metering Pump: {!!‘9 i feo

Tare Weight: /1,385 S, Total Weight: 3. 37633.

Dif‘f-:erence: I.CI“?DG’;_. Number of Cycles: 10

Volume Per Cycle: 0.1390¢ 41 ,

Date: 3/ulsy Analyst: /37

Comments:

T dce weshrr 13330, redal weght: 2,36 70,
Difforenc € . I.C!C{qu Lomber ¢ {@e/«') )

Veloae per cyclel 0,199 1

Y Torne e ht! 13423,
ﬂ t'“e/oﬂt?l {, qcl 35;

Tefe [ t..\e._;‘\f N 3335{:}
Member of ("y(/ff." 1D

velose gen t;n'f‘ b, 19438 ,,1
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Environmental Science & Engineering, Inc. Page:
Aquatic Toxicology Laboratory QA Form Number: 031
Gainesville, Florida Effective: APR 1993

DILUTER CALIBRATION

Sponsor: __ ¢ mA Test Substance: _Sod. Chis r',ig

- 0ee
Project Number: zaysg,d .n%ep =3140 Test Spacies: C, a:&.* s b "M boh o
Date Calibrated: /i [s¢ Calibrated By: 4

Diluter ID Number: 5 Location: lp-beuge

Calibrated for a § © & diluter.

Desired Cell Volumes (m() Measured Cell Volumes (m:)
Cell
ID : Water Chenical Water Chenmical
| (ontec] Soc.0 = Hqgo —
C.i285ms ) ek 18 31 2¢ I ¢ 3¢
¢.250 43750 ¢z2.5 ¢e3.e cec
¢.500 375.0 125.© 3e0.0 3G o
l.oc 250.0 250.0 Z25LC 2s5C.¢C
2.00 - s0¢. © - Sic.o0

SPLITTER BOX DELIVERY CALIBRATION

Splitter Box ID

Replicate A

Volume ( )

Replicate B i

Volume ( )

Comments:

'?qﬂ ~celboctien check of )luder
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Environmental Science & Engineering, Inc. Page:
Aquatic Toxicology Laboratory ESE QA Form No.: 015A
Gainesville, Florida Effective: APR 1953

ACUTE TOXICITY DATA SHEET-BIOLOGICAL DATA

SPONSOR: Cen g PROJECT NUMBER: 947 - ¢ 3cs . in(s

TEST SUBSTANCE: _Selivas ¢ Lioak TEST SPECIES: Musidon3 b \do

ANIMAL HISTORY

Sample Information and Description Found on Page 532 of Test Substance Log

’iSt'-lTo). /Batch No.: A4-Zv ) Date Maintenance/Acclimation
rcle One) Began:
See Page No.: 3%  of Animal Collection/ Condition of Animals: tocove-.|
Receipt log
) . . . Life Stage/Age: ¢ 2i ...
See Page No.:_ /.S of bt wtlaglc
For Raw Data on Animal Holding ‘ Mortality in Tank 48 Hours
Prior To Test Initiation:
G %)
TEST CONDITIONS
Range-rinding Static Time Added ITest Location
P Substance/Animals 41
1 -7 Definitive v Flow-Through wia 1 €cc Diluder
Test System: Test Container Test Sclution Test Container
4+ Coversd LDilon.lionsA (=) Height: Composition:
—— Open W2 s S fom Ll

Test Chamber Volume (L) - Test Solution Volume (L)

0.34, 1.6, 3.8, 30 - \Q,S/ 0.20, 1.0, 3.0, 10 -~ q:_.f
Protocol: pewie ricty ef stdom etk f O it glodegp (AoptSepul babi)
Dilution Water: Type of Lighting: Photopsriod:

Nrdwe ‘—'"Rﬂk‘ Locnasnler Cluemreswend | 15 ey

Cicle One: Test Substance as Active Ingredient/Whole Material

Test ntration fcon- [soav | .. 1 .. | - Solvent/
Y /b uwg/L trol {cont |0!-7 | ¢ -S| 1oc | 2.0nk carrier:
unt of Substance/ 4 not
tock Added ( ) NA NA £243 ‘mr"‘
. — Solvent/
Stock Solution chemie ot Carrier
Used (e.g., 17, 2’) | RA NA Shives : Concen~
-7 traion:
Amount of Dilution b
Water Added ( — ) Lt
Amount of Solvent
Added (— ) NA NA {ma |MA |Ba |[ma

Analyst: B Date:_  31z<i% Comments in Daily Log
< iy Am— :



BEST COPY AVAILAB . CONPIDENTIAL
LE SODIUM CHLORITE-MBAHIA

ESE PROJECT #: 3943014-0200-3140

CMA #: CD-7.0-3AT-ESE

Environmental Science & Engineering, Inc. Page:
Agquatic Toxicology Laboratory _ ESE QA Form No.: 015B
Gainesville, Florida LEFrwiTwvE TEDT Effective: MAR 1993
. Ter I Jud - cre e fun, benie
SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL
0-HOUR 24-HOUR 48-HOUR 72-HOUR 96-HOUR
DATE 3foe'ay 3]7a]ad NESTE EYENASE BN
fou, Lima s [ Jes, b .me] 185 bontiNts bane
ANIMALS FED y bis sump ] Yoo oy g g SC P e
TIME |Seo 430 Nle'®) 1200 1~ oO
DATA BY Mo cM cnm lSas) <7
NOMINAL R
NC TION | E NO. L NO. NO. NO. NO.
s Wwo/uug/L | P |oBS. |ALIVE[OBS. IALIVE fOBS. |ALIVE bes. |aLzve pBs. |aLIv
. - ; ' { o
CONTROL £ Jnow | \O sove] 10 fro] 1O e C 2l 1O
It . 1 v L \C el J/ \C
p e o Boxl 1© linad 4 D0F Ny
C.\'ZS ¢ P
.‘3 . w |8 1S Jioed q | wfl < qQ
p Fope | o Jreve 1 Leew] @ |iwf T lodd G
28 . ,
¢ 0 o (1] s 10 e (O aogl 1 é \C
P L H q Jznr| T Jwec 1
0.6¢0C 1 [y
5 & < "o v hvo “m q wowdl § liwfF | 77
a Lo | o frum)1C P3usl 5ol 1 fume |
\.Le )
N B o l3oean| 7T jaerd B il i O
p lrwea! o 2] & e ©  fhcwc C C
2.0C
6 | V| (o koerd © e O vl Cld|C
\———
‘\\_
\-\
=7
OBSERVATION KEY
OBS -~ OBSERVATIONS DRK - DARKER THAN CONTROLS NF - NOT
NONE - NORMAL CONDITIONS LT - LIGHTER THAN CONTROLS POUND
AS - AT SURFACE RAR = RAPID RESPIRATION
LE - LOSS OF EQUILIBRIUM PRE - PRECIPITATE BS - BRINE
LETH ~ LETHARGIC FOS - FILM ON SURFACE SHRIMP
HYP - HYPERACTIVE UC - UNDISSOLVED CHEMICAL
onn - FODAMTT, MOVEMENT CLDY - CLOUDY SOLUTION
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SODIUM CHLORITE-MBAHIA

ESE PROJECT #: 3943014-0200-3140
CMA #: CD-7.0-3AT-ESE

Environmental Science and Engineering, Inc. PAGE:
Gainesville, Florida DLEm itiie TEST Esg}g&;gﬁg gé:z 190
) SUBJECT: ACUTE TOXICITY DATA SHEET-~WATER QUALITY DATA
SPONSOR: cef PROJECT NUMBER: _ 3143 ety - Dgoc - R 14 ¢
TEST SUBSTANCE:Srmduren cvicA <3¢ TEST SPECIES: ™ bohng
oare | 3-23.94 3l | 3jacjay | 3/si/ad | alvfad
TIME 1330 1345 Has nd 5 NENES)
DATA BY T ldag) Cm ') c
oveEn: Ez HHERE : He
ATION Mijor L| Nl Mjor D Mior D} Mjor D] Mlor
g/L ug/L PHDIpH|DO| K| D] P{HD jpH o] P|HD |pH jo | P |uD |pH o] P [ED |pH |Do
CONTROL ]‘\ 2712 [79]1%] |- P2 sy [Bfas(20 jeapg sz s drs]a s
lB 21920 [T9h.6] -] P21 [n0 7.%'21‘% Z s,z,-r‘?.u-{ 2\ ?.7_742\.5*2\ LTI
0.125 lq 22 [R0|%0 RO e 282 k3 242 ff.svtlm.\ PARLEAL T
lﬁzﬂ 21 {20719 - |. kdu {s YTIR: |2\ 83T a2y 3.3“le7-\ 4119
9 0.25 Al2isl2) v 9 - P2 i-Z.vstc 2V S 3Nd24] 2 g,a_,vgk\_z 2\EHFS
P 21721 1voleo] 'zm 2l w2 'nlz.q 2\ [E3dadjer s hgn ] 20 194G
0 50 ¢z {R0[2%] . a2 828 AR L - 'dzm 2 9.3742!'2.1\ 9|79
: 612121 [eO|v0] - izl R 20 {5y 1.12.4 > %.3‘7420_, 21184l ]
.00 alzd2i|eoko] - | - bial2 fralrd2 d2ife3 7111)3 21 |eshgzi2) [S4]75
Bl vz ropal - | - fa] 20 2 fzon [sa 'nlz\.a ZikasR 3|21 3]
bms'zn o] _ | - hut|zy sipAn iahgl- |- - |-{ =] -
2.00 lefs|2 rol19| | - vy 3.1152'ﬁ2\ 21—l {—{-1- |—]| —|
\~
I e
——_]
" 7 = - 33
e BEBRY | BEEIREEPEEBAEME
KEY: TEMP - Temperature DO - Dissolved Oxygen
SL - Salinity ALK - Alkalinity
HD - Hardness COND - Conductivity .
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Page

Results calculated using the Moving Average Method.

ARRARRRRRRARRRRREARNRRNRAR R AR SRR A AR R NARRR AR R R A RR AR RN IR R A A A kR hh kb kb kst

Client : C m )

Dates of test

Test Material

Report ruﬁ by

Species : M. ba\x:a
3l2z/94 to 9/ q4
So A\c (P4 C \'x_\_n (‘j \ e 7"’04: & RGN - OZ00 T3IM e

339

Date : 04-06-1994

Concentration units (Circle One) : § PPTh (PPM' PPB Other
conc. Number Number Percent
Exposed Dead Dead
2.3 20 20 100.0
1.1 20 19 95.0
0.6 20 6 30.0
0.3 20 2 10.0
0.1 20 2 10.0
Control 20 0 0.0
Span G LCS0 95 Percent Confidence Limits
) 0.085 0.576 0.441 0.754
Co-3 0.078 0.614 0.476 0.758
2 0.103 0.538 0.530 0.787
1 0.184 0.688 0.558 0.792

Note -- An LC50 calculated using the Moving Average Method may
not be a very good estimate for Spans less than 4 .

A AR RRRRRRRA R RN AR AR RRRARRR R RN R AR AR AR AN AR kR Rk h kR d b bk hhhkdddhhkkkdk
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VULCAN CHEMICALS R&D
AMALYTICAL REPORT
DATE: 03/18/94
PAGE NO: 1

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

as#5064 60
Vulcan Chemical NaCl102 (Same drum 2
Submitted By: OCC

.........................

NaCl102 8].41% SL6 Titration w/ Na25203

NaCl 10.621% SLE  Titration w/ AgNO3

Na2C03 0.504% SLE Titration w/ H2504

Na2S04 0.364% DM IC, 89.3% spike recovery

H202 0.003% SL6 Titration w/ NaOBr

water by di 6.156% DM By difference

Pb < 0.5 ppn DM GF, 88.4% spike recovery

NaOH 0.028% SLG Titration w/ H2504 w/

: 8aCl12

MaC103 0.914% DM IC, 101.3% spike
recovery

Hg < 65 ppb St6 S, 89.0% spike
recovery

As < 1.3 ppm oMM MHS-20, 89.6% spike
recovery

) END OF REPORT
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t wha. 5

. Appendix D- Analytical Method validation
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SODIUM CHLORITE-MBAHIA
ESE PROJECT #: 3943014-0200-3140
CMA #: CD-7.0-3AT-ESE
FINAL REPORT

STUDY TITLE
Method Validation for the Determination
of Sodium Chlorite in Seawater
AUTHOR
David H. Greer, Jr.
STUDY COMPLETED
May 18, 1994
REPORT DATE
May 18, 1994
SPONSOR
Chemical Manufacturers Association
2501 M Street N. W,
Washington, D.C. 20037 v

PERFORMING LABORATORY
Environmental Science & Engineering, Inc.
14220 Newberry Road
Gainesville, Florida 32607
(904) 332-3318
LABORATORY STUDY NUMBER
1944015V-1L.202
LABORATORY PROTOCOL NUMBER

ASG-94-02
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CONFIDENTIAL
SODIUM CHLORITE~MBAHIA
ESE PROJECT #: 3943014-0200-3140
CMA #: CD-7.0-3AT-ESE
COMPLIANCE STATEMENT

st v

The data presented in this report was an accurate representation of the investigations
conducted. This study was conducted in compliance with current Federal Insecticide,
Fungicide and Rodeaticide Act (FIFRA) Good Laboratory Practice Regulations (40
CFR Part 160). All records pertaining to this study were maintained at Chemical
Manufacturers Association GLP archives located at 2501 M Street, N.W.,
Washington, D.C. 20037. A copy of the original raw data will be archived in the
ESE Gainesville Analytical Services GLP archives located at 14220 West Newberry

Road, Gainesville, Florida 32607.

oot oy

David H. Greer, Jr.,
Program Manager, Study Director
ESE, Inc.

S

Kathleen K. Allen

Water Quality Department Manager
ESE, Inc.

Robert Romano, Ph.D.
Director of Special Programs
Chemical Manufacturers Association
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CONFIDENTIAL

SODIUM CHLORITE-MBAHIA
ESE PROJECT #: 3943014-0200-3140

CMA #:

QUALITY ASSURANCE STATEMENT

CD~7.0-3AT-ESE

This study was monitored by Environmental Science & Engineering, Inc. (ESE) Quality
Assurance Unit to assure that the guidelines and Standard Operating Procedures (SOPs) used to
conduct this study were followed.

The final report for this study was reviewed by the Quality Assurance Unit and, accurately

reflects the results of the study as conducted, inch :

'ag all areas of compliance or noncompliance

with Good Laboratory Practice Standards, the study protocol and ESE’'s SOPs.

Owu‘ivd P

Joc Owusu-Yaw

5- 18-

QUALITY ASSURANCE AUDITS

QAU GLP goordmator

Audit Date Type of Report

2/25/94 Protocol

5/16/94 Data Review

5/16/94 Draft Report

5/17/94 Revised Report
Final Report

5/18/94

46

Date Reported
o Management
5/18/94

5/18/94

5/18/94

5/18/94

5/18/94

174
Patc

Date Reported
dy Dijrector

2/25/94
5/16/94
5/16/94
5/17/94

5/18/94

000003A
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Appendix B- Filtered Sea Water Characterization
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ESE PROJECT #: 3943014-0200-3140

CD-7.0-3AT-ESE

ATION®
PARAMETER CONCENTRATION  METHOD
Arsenic 2.9 ug/L EPA 206.2
Aluminum <40 ug/L EPA 200.7
Cadmium <0.5 ug/L EPA 213.3
Calcium 215 mg/L EPA 200.7
Chromium <10.0 ug/L EPA 200.7
Cobalt <20 pg/L EPA 200.7
Copper 11.9 ug/L EPA 200.7
Iron <45.0 up/L EPA 200.7
Lead <2.0 ug/L EPA 239.2
Mercury <0.20 pug/L EPA 245.1
: Magnesium . 590 mg/L EPA 200.7
Nickel <15.0 ug/L EPA 200.7
Selenium <2.5 ug/L EPA 270.2
Silver <5.0 ug/L EPA 200.7
Sodium 5120 mg/L EPA 200.7
Zinc " <20.0 ug/L EPA 200.7
Nitrogen, NH,+NH, <0.020 mg/L as N EPA 350.1
Nitrogen, NH, Unionized <0.001 mg/L Calculated
Nitrogen, NO,+NO, 0.034 mg/L as N EPA 353.2
pH 8.3 Meter
Alkalinity 171 mg/L EPA 310.1
as CaCO,
Sulfide <0.05 mg/L as S EPA 376.2
Hydrogen Sulfide <0.03 mg/L Std Method
(428E)
Turbidity <0.40 NTU EPA 180.1
Dissolved Solids 20100 mg/L EPA 160.1
Suspended Solids 27 mg/L EPA 160.2
Fluoride 0.65 mg/L EPA 340.2
Cyanide <0.002 mg/L EPA 335.3
Carbon, TOC 2.3 mg/L EPA 415.1
COD 83 mg/L EPA 410.1
Pesticides-Organochlorine and PCB’s <0.005 pug/L EPA 8080
Pesticides-Organophosphate <2.52 pg/L EPA 8140

* The characterized seawater is natural seawater collected from the Atlantic Ocean near
Marineland, Florida and diluted to a salinity of 20 parts per thousand using ESE’s well water.
The diluted seawater sample was collected from ESE’s seawater delivery system on September
9, 1993.
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Appendix C- Pertinent Raw Data
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il

Environmental Science & Engineering, Inc. Page:
Agquatic Toxicology lLaboratory ESE QA Form No.: 015A
— Gainesville, Florida Effective: APR 1993

ACUTE TOXICITY DATA SHEET-BIOLOGICAL DATA

SPONSOR: ‘{m ﬂ PROJECT NUMBER: 23940/Y -z 2ec-31vD

-

TEST SUBSTANCE: Sadiom C . TEST SPECIES: _M. L.\ o
ANIMAL HISTORY

Sample Information and Description Found on PageJ3lof Test Substance Log

./Batch No.:_ 94-21 Date Maintenance/Acclimation
ircle One) Began: S/g/sy
See Page No.: §§ of Animal Collection/ Condition of Animals:_gm&[
Receipt Log
’ . . Life Stage/Age:_{z4yHNrs.
See Page No.: (! of ZLnwele), L,
For Raw Data on Animal Holding Mortality in Tank 48 Hours
Prior To Test Initiation:
0 %)

TEST CONDITIONS

X Range-Finding X _ Static Tine Added Test Location
Substance/Animals
‘ Definitive Flow-Through e / 24910 dakah s 2
) Test System: Test Container Test Solution Test Container
X Covered Dimensionstm) Height: Composition:
Open (0:0) (o) .
— S ¢S 3.5 cn bl
Test Chamber Volume (L) Tl ~ Test SOIu_tion Volume (L)
0.34, @28, 3.8, 30 - NEyqpy 0.20, -0, 3.0, 10 -

Protocol: AC«AG_ *cy:‘:\x\‘ e: S¢A:‘¢n cWlerde ‘o *\ni' M1;uA SLf:.\e (“s\jgﬂ:ﬁ:{-s)

Dilution Water: F.'Ilmmf Sevnvetor Type of Lighting: Fiveoone ] Photoperiod:
4asht/ S el
Cicle One: Test Substance as Active Ingredient/wWhole Material

Test Concentration [Con- |Solv Solvent/
ug/L trol |cont |C:l [0S Lo 1it.o | .o Carrier:
Enount of Substance/ p i
tock Added (.. ) |[NA [N | 1 |5 |io jre | —
Solvent/
Stock Solution carrier
Used (e.g., 1/, 2/) | RA NA I N e ) —~ | concen-
traion:
Amount of Dilution a0 )
Water Added ( .1 ) |t | VA |9949.9 9995 | 98321g5c0 | — N
Amount of Solvent
Added ( ) NA Uﬁ’ NA NA NA NA NA

Analyst:___ AT Date:_3/¢/§¥ Comments in Daily Log
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BEST COPY AVAILABLE

CONFIDENTIAL

SODIUM CHLORITE-MBAHIA

ESE PROJECT #: 3943014-0200-3140

CMA #: CD-7.0-3AT-ESE
Page:

ESE QA Form No.: 015B
—-Effective: MAR 1993

Environmental Science & Engineering, Inc.
Aquatic Toxicology Laboratory
Gainesville, Florida )

e

G4/ 3 -0 20030 torge.
SUBJECT: ACUTE TOXICITY DATA SHEET -_\'SURVIVAL

0-HOUR 24-HOUR 48-HOUR 72-HOUR 86-HOUR
DATE ' aeed | sfsfey | 31iered | 3[vfad JAnlav
ANIMALS FED yes,Metic | yos yes yes no
TIME o (340 1120 133C 1300
DATA BY A yruil 'EYs £ (CQ
NOMINAL R
§CONCENTRATION E NO. NO. NO. NO. NO.
t wmg/L ug/L P OBS. |ALIVE FOBS. IALIVE f0BS. |JALIVE POBS. JALIVE FBS. ALIVE
CONTROL A uceel S s o |5 Ieels bonels
v = NCne ~ ~ ; 5
VI e i N M W
A v 5 L hs 4 ideadl 3 fnene]| 3
0. Emlis
4 g Iu~el ST I8 2 fhere | 2 frng X
1.0 ~/k
7 £ ol s 15 o
10 ms/A

OBSERVATION KEY
DRK - DARKER THAN CONTROLS NF - NOT

OBS - OBSERVATIONS

NONE - NORMAL CONDITIONS LT - LIGHTER THAN CONTROLS FOUND
AS - AT SURFACE RAR - RAPID RESPIRATION

LE - LOSS OF EQUILIBRIUM PRE ~ PRECIPITATE BS - BRINE
LETH - LETHARGIC FOS - FILM ON SURFACE SHRIMP
HYP - HYPERACTIVE UC - UNDISSOLVED CHEMICAL

- ——— e —— ——
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r BEST COPY AVAILABLE
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. SODIUM CHLORITE-MBAHIA
& - ESE PROJECT #: 3943014-0200-3140
' CMA #: CD-7.0-3AT-ESE

Environmental Science and Engineering, 1Inc. PAGE:
— Gainesville, Florida ESE QA FORM: 016

EFFECTIVE: JUNE 1950

-d

SUBJECT: ACUTE TOXICITY DATA SHEET--WATER QUALITY DATA

SPONSOR: CMA PROJECT NUMBER: 3¥Y3019-L2ce-3ivp
TEST SUBSTANCE: $adium (Chlomje TEST spEcIEs: Ahol s
DATE 3/8/s¢ As/ay _2/ic159 3/1ja¢ 3l+2[qs
TIME 1D L3Ys 13315 135¢ 13c¢
DATA BY A e T (5 (5
OMINAL T cfrt T T T
ONCEN-~ E 5T alo}E E [sL E @ E{sp
RATION M lor L{ N} Mlor D§ Mjor D Mot D or
9/L ug/LIP | PHD |pH DO | K| D P[HD |pH |of P 1D [pk Jo | P (1D |pn Jo P [HD |pH |Do
CONTROL b ohe 1€31281— {— 920 MirIRE - -ZI; w g4s'2‘"| u’ E3 7"
la
tlevlzel- |- Bsly lg ol il i IED RN g L X 75
0 Jas/A .
220 1Q41vgl— |~ k3 A2) lg3pglea] = | - |7 B3t (b.4p Hrefzi [ 5]y
D~5-9/L
Lﬁ?'-J 2o teylasf —1- iy Jgvpglug] |7 17 prija2 [rd ey K317
.lvo"‘fﬂ\
P’ [ 470
23i2) (X261~ [- a2y (83hsor|— [~ 1" W3 | —-[4-| ~| 4- oi¥
1o molh
"nstrument, [Fs [f fs8 [¢ [ ] R,‘{‘;l‘Fz . -5'243@';"5"‘;'3."{
iethoa : [V [s 3|1 Als T A isdtl B s
KEY: TEMP ~ Temperature DO - Dissolved Oxygen
SL - Salinity ALK - Alkalinity
HD - Hardness COND - Conductivity
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ESE PROJECT #: 3943014~-0200-3140
CMA #: CD-7.0-3AT-ESE

Environmental Science & Engineering, Inc. Page:
Aquatic Toxicology Laboratory QA Form Number: 031
Gainesville, Florida Effective: APR 1993

DILUTER CALIBRATION

Sponsor: 2mpg Test Substance: Sod:m Chlapte

- 0100~
Project Number: _ 3443ajy-p2ho-3un Test Species: _y Li. y (. Varfadag
Date Calibrated: 3y)ey Calibrated By: _ /3y

Diluter ID Number: s Location: Zo-Aevse

Calibrated for a Sh $ diluter.

Desired Cell Volumes (..L) Measured Cell Volunmes (s )
Cell :
ID Water Chexical Water Chenical
el | 500 o Sy 4445 4920 o
t.35%
a2snt] UeB. 75 3t.3% YeSau3oane | 315320 3,0
12.5% ,

25 gl | U379 3.5 43S0, 43¢0u0] (20 g ins

*5%

e-sm/l ] 315 125 326.0,3350 3340 | 124.0 1250 152
50%
pom/l | 350 25¢ L50.0,2400,2500] 2510 2500 2520
e,
-2, 0mg/l o 00 0 £00.0 S50 2 1)
SPLITTER BOX DELIVERY CALIBRATION
Splitter Box ID | lpuasedi] mas-9L DS~/ | 1081 2.0nk
Replicate A 593 2488, %sr;.g .0 | Lvt.0 :.:;:
» + o 0 M
Volume (,.) 2.0 ;g‘c o | 285% :?,:_L .
Replicate B 250 153.0 2350 |2¢v.0 2600 |265.0
280.0 LEI.0 \ £®-0 2£€0 s .0
Volume (i ) zsop | zcno oo 1i%e 1iro l1ge.0

Comments:™ -

\

\
\
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SUBJECT: METERING PUMP CALIBRATION

Sponsor: Cmﬁ Project Number: _3943p,4-0200 -34D
Test Substance: <ad.opm (’“e‘m{-f Test Species: 2 b hioa

z . .
Calibration Substance: .}l - »~ Pump Setting: 2wl
Desired Volume: 2.0ml Metering Pump: {25‘9 {fea
Tare Weight: 1,385S, Total Weight: 3. 37633,

— i
Difference: l.aqog . Number of Cycles: 10
-
Volume Per Cycle: ©,1990¢ 4y
Date: 3/ulsY Analyst: /3
Comments:
2 . , .
‘ Jes€ L-‘t'-:‘\"'- ’37 303 r“lk, UC:&A," 31 gé ?OJ
fifforenc € . ]'qqu'j L‘vasz‘ c-(@:/’) - 10

Velowe per cyclet 049991

D5 Tene wenky! 3473,

Zofel weght: 3.335¢,
ﬂ (floronce I, 4935}

AMembe ~ c'( (;V(/"f." 1D

velone pen c;n'\" H.19435 .1
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Aquatic Toxicology Laboratory
Gainesville, Florida

DILUTER CALIBRATION
Sponsor: _ ¢ mp Test Substance: _SoJd., Ciar,te
- Qe .
Project Number: 34430, .n%ec -3{Jp Test Spacies: C. ' &.}.c "~ s
Date Calibrated: “jcifses Calibrated By: Tk
Diluter ID Number: 5 Location: ln-bhoeuse
Calibrated for a 5 ©_ & diluter.
Desired Cell Volumes ( ~.) Measured Cell Volumes (a~.)
Cell
ID Water Chemical Water Chemical
wnte! s0C.0 - Hag e -
Ci25=sk | ¢1a8. 1S 3128 YUd ¢ 3 C
c ¢.25¢ “3780 ¢c2.5 ger3e ce.c
c.5¢c0 375.0 125.¢ 300.0 13c o
lee 250.0 250.¢ 2Z25:1.C 2s5¢c.c
2.06’ - 500 o - 5/C.O
SPLITTER BOX DELIVERY CALIBRATION
Splitter Box ID
Replicate A
Volume ( )
Replicate B I
Volume
() ~.
Comments:
'?g;i —gelbetien gheck of luder
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ACUTE TOXICITY DATA SHEET-BIOLOGICAL DATA

SPONSOR: Cenp PROJECT NUMBER: _T%4%iii- zee . 3inls

TEST SUBSTANCE: _Seliva (Ligale TEST SPECIES: s doaz ta\io
-

ANIMAL HISTORY

Sample Information and Description Found on Page 532 of Test Substance Log

(Lot No. /Batch No.: QY- Date Maintenance/Acclimation
\('L'lfclc One) Began: N/f
Sse Page No.: 5% of Animal Collection/ Condition of Animals: roove.!
Receipt Log
. . Life Stage/Age: : 7iv.ow
See Page No.:_[.L of bk il lc
For Raw Data on Animal Holding ’ Mortality in Tank 48 Hours
Prior To Test Initiation:
C (%)
TEST CONDITIONS
‘ Range-rinding Static Time Added Test Location
P Substance/Animals P
,) v~ Definitive N Flow=-Through wia 1 ggcc Dluder
Test Systen: Test Container Test Solution Test Container

/_ Covered Dimensions (=) Height: Composition:
— [N o o i
— Open A3 28 e 7.5 com CRITS

Test Chamber Volume (L) _ Tast Solution Volume (L)

0.34, 1.6, 3.8, 30 - @5/ 0.20, 1.0, 3.0, 10 - 3
Protocol: pi- -h;ua.’ ef stdeme ekt f Ty eegeic sy {:nié_t_ﬁ.\!_ ol )
Dilution Water: Type of Lighting: Photoperiod:

Nebwe! Eemd Cosmascher Clupresiond ey

Cicle One: Test Substance as Active Ingredient/Whole Material

Test tration [con- lsoiv | . . Solvent/
[ /L ug/L Lrol cont |07 |oifefasie | oo | 2.ee] carrier:
unt of Substance/ 4 o
tock Added ( ) NA NA st ‘u -
-  — Solvent/
Stock Solution c -‘-\-n*r!m T+ Carrier
Used (o.g., 17, 2°) | MA MA Shies+ Canon-
=R traion:
Amount of Dilution i
Water Added ( — ) -
Amount of Solvent
Added ( — ) NA NA A NA NA NA

Analyst: P Date: 31715 Comments in Daily Log
- =37 :
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(e v - el WA fo b e
SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL
0-HOUR 24-HOUR | 4s-HOUR | 72-HOUR | 96-HOUR
DATE 3)2941 afzafad | a)3elad | 3(> (G4 qiv]ad
VAL o, L e Nes, bome] ¥ES Daad-fyes. bane
ANI S FED i) W chnf S o ShempP %w\:nr;
TIME |Sew 430 100 12.CC 1 0O
DATA BY Mo cN ‘nm ™M <
NOMINAL R
Fonc TION | E NO. L No. No. NO. NO.
% Wo/Uug/L | P |pBs. |ALIVEJOBS. ALIVE BS. |ALIVE foBs. |ALIVE [oBS. |ALIVE
CONTROL p Now | 'O A RTeIN (V- WO o 1O
“‘: . 13 4’/ 1 & ¢ \Q ,4,' \O é/ \C
e bl g Bl '© L qQ [\ »F S
Cals
e lol w1y 1'C hined] & el & 4 q
N R e G fwr | fooed S
.ZSC' 1 i .
¢ . ol |10 e 1IC faoel 1C 3 V\C
A Qamel 12 N4 10 a |zwr] 7 fnoe] T
0.6:C i
s e bl o] ¥ ]hvel q fowo| § inF |7
& P!l o Qo 1C Pwak| 71 L woe| |
L
\ S l o Poesn] T Joed 3 I.Tf,\ | 1oty O
b Lo o 2o & [pom[ ©  frone C henel C©
2.0¢
el J ¢ o o o) C v | C &/ C
———
™ T
\\\
\\
= |

OBS - OBSERVATIONS
NONE - NORMAL CONDITIONS

AS = AT SURFACE

LE - LOSS OF EQUILIBRIUM

LETH - LETHARGIC
HYP - HYPERACTIVE

onn . FPRACTTIC MOVEMENT

OBSERVATION KEY

DRX - DARKER THAN CONTROLS NF

LT - LIGHTER THAN CONTROLS

RAR - RAPID RESPIRATION

FOS - FILM

PRE - PRECIPITATE

ON SURFACE

BS

UC - UNDISSOLVED CHEMICAL

38

CLDY - CLOUDY SOLUTION

- NOT
FOUND

- BRINE
SHRIMP
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Environmental Science and Engineering, Inc. PAGE:
Gainesville, Florida el . ESE QA FORM: 016
Difiwitive Tegh EFFECTIVE: JUNE 1990
) SUBJECT: ACUTE TOXICITY DATA SHEET--WATER QUALITY DATA
SPONSOR: Cp PROJECT NUMBER: _ 2143 ¢y - Dzoe - 3 14 ¢
TEST SUBSTANCE:Srmdiaeny cricx <3¢ TEST SPECIES: (nalll FoVal<
DATE 3-2%-94 [zl | 3facdjay | 2/s.09d | aijqu
TIME 1230 1345 A4S nd 5 9
DATA BY cTrm cn Cnr Crm cCm
OMINAL 'rb clr T T T
ONCEN~- E A| Of E E(SL E E{SL
ATION M|or L] Nl Mjor D| Mjor D} M|or D} Mlor
g_/Luq/L PHDPH|DO| Ky D] P|HD|pH|[O] P PH O} P|HD [pH |[Of P [HD [pH |DO
CONTROL l’* {2 79 %] -] - RiTf21]sy ﬂizﬁ 21 x‘zv.ﬁuf’ i szﬁpts 2i{83ps
IB 29|20 1T19PW] - N2 e 7.JZIS Z gAz_-r‘Zwl 2 ?.zﬂz»a'z\ TYT 9
0.125 E 2921 [solvo| | POl [va[dasiz 3 fdz a2 [caban [z su)ig
2 Ian.‘I 21 (10719 _|. R sunpaln [safedlzs Bapda |2 fup s
0.25 Alasizy .79 I Xhy FX '3-7-’11:7.-07-\ SAUd2f 2y ?3%7]2\12.\0‘;& .0
’ P 2192 [20)j%0 JRIESE AR s CAPRUR Y17 1] FA 2N ) ;,L pIRARS L Xo
0.50 h ez (vol2y]| . | o2 s W2 S|z 8oz 2 93-;121'24,\ TYiT9
) IB 232\ |e0l%0| - w21 [BLTR 9f2r |5 ‘1.‘2.4 2 %31'742\1_ 211845 ]
1.00 lamu 21 |ROI8O] - | - i3] 2\ Je ] 42» 21{3.3 71'&13 21 ?‘57*2\17_\ 4179
Bl 21 Jroha] | - Lala s2Mzdh safnbalz rafskalzifeaf
bm&'ll POY| | - Jukiz BN sahidl= |~ )= =] =] —
2.00
lbz"?ﬂ.\ TO{12| - | - PY 2y +.2]792: 812y Azl o Rl B B BE Bl I
\~~.
\\\‘
r 3 [{=
Tnstrument/ eE{ ) & |bor 1o peleS boes 0§ S loer [$P [0S ‘&
Jethod : ﬁ]?n"zs{‘lfzg‘qﬁ%\q‘z‘
KEY: - Temperature DO - Dissolved Oxygen
SL - Salinity ALK - Alkalinity
HD -~ Hardness COND - Conductivity .

39




CONFIDENTIAL

SODIUM CHLORITE-MBAHIA

ESE PROJECT #: 3943014-0200-3140
CMA #: CD-7.0-3AT-ESE

W

. Page
9¢-th LCS0

L Z X223 E 2222222222222 22 2222222222 222222223 X232 2 2 22X 222222222222 2R

Results calculated using the Moving Average Method.

(2222222222 XXX X222 X2 222 222 222222222222 2222222 2 2122222222222 223222222 222222)

Client : C mil Species : m. ba&x:u

Dates of test : 3 /2z/94 to _ 4/ ls4 -

Test Material : _Socd iy SNPPRY 2o P GG - 0200 ~314
. , 4

Report run by 33 Date : 04-06-1994

Concentration units (Circle One) : & PPTh PPM PPB Other

Conc. Number Number Percent
Exposed Dead Dead
2.3 20 20 100.0
1.1 20 19 95.0
0.6 20 6 30.0
0.3 20 2 10.0
0.1 20 2 10.0
Control 20 0 0.0
Span G LC50 95 Percent Confidence Limits
i 0.085 0.576 0.441 0.754
-3 0.078 0.614 0.476 0.758
2 0.103 0.538 0.530 0.787
1 0.184 0.688 0.558 0.792

Note -- An LCSO calculated using the Moving Average Method may
not be a very good estimate for Spans less than 4 .

2322222222222 222282 X222 2222222222 2222222222222 222222222 222222222
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VULCAN CHEMICALS RED
AMALYTICAL REPORT

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

os#5064 60
Yulcan Chamical NaC102 (Same drus a
Submitted By: 8CC

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

NaCl02 81.41% SL6 Titration w/ Na25203

NaCt 10.821% SL6 Titration w/ AgNO3

Na2€03 0.504% SLE Titration w/ K2504

Na2504 0.364% D 1C, 89.3% spike recovery

K202 0.003% SLE  TVitratfon w/ NaOBr

water by di 6.156% DMM By difference

Pb < 0.5 ppm DMM  GF, 88.4% spike recovery

NaOH 0.028% SLG Titration w/ H2504 w/
8aC12

NaC103 0.914% oMM IC, 101.3% spike
recovery

Hg < 65 ppb SL6 WS, 89.0% spike
recovery

As < 1.3 ppm DM MHS-20, 89.6% spike
recovery

i END OF REPORT
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COMPLIANCE STATEMENT

The data presented in this report was an accurate representation of the investigations
conducted. This study was conducted in compliance with current Federal Insecticide,
Fungicide and Rodenticide Act (FIFRA) Good Laboratory Practice Regulations (40
CFR Part 160). All records pertaining to this study were maintained at Chemical
Manufacturers Association GLP archives located at 2501 M Street, N.W.,
Washington, D.C. 20037. A copy of the original raw data will be archived in the
ESE Gainesville Analytical Services GLP archives located at 14220 West Newberry
Road, Gainesville, Florida 32607. .

SN Bl slig|44

David H. Greer,' ., Y " Date
Program Manager, Study Director
ESE, Inc.

Sz o
Kathleen K. Alien Date
Water Quality Department Manager
ESE, Inc.

Lobed R foros i oy
Robert Romano, Ph.D. Date

Director of Special Programs
Chemical Manufacturers Association
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QUALITY ASSURANCE STATEMENT

This study was monitored by Environmental Science & Engineering, Inc. (ESE) Quality
Assurance Unit to assure that the guidelines and Standard Operating Procedures (SOPs) used to
conduct this study were followed.

The final report for this study was reviewed by the Quality Assurance Unit and, accurately
reflects the results of the study as conducted, incl ' 5g all areas of compliance or noncompliance
with Good Laboratory Practice Standards, the study protocol and ESE’s SOPs.

JL M-‘VLM Y S - |8-94

Joe Owusu-Yaw Patc
QAU GLP Qoordinator

QUALITY ASSURANCE AUDITS

Date Reported Date Reported
Audit Date Type of Report o Mapagement Study Director
2/25/94 Protocol 5/18/94 2/25/94
5/16/94 Data Review 5/18/94 5/16/94
5/16/94 Draft Report 5/18/94 5/16/94
5/17/94 Revised Report 5/18/94 5/17/94
5/18/94 Final Report 5/18/94' 5/18/94
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ESE, Inc.

5/i6fad

Date

7/

Date

5 //r’/ ol
Dat€

47
000004




Vil

CONFIDENTIAL

SODIUM CHLORITE-MBAHIA

ESE PROJECT #: 3943014-0200-3140
CMA #: CD-7.0-3AT-ESE

TABLE OF CONTENTS
SECTION RPAGE
CONFIDENTIALITY STATEMENT 2
GLP COMPLIANCE STATEMENT 3
QUALITY ASSURANCE STATEMENT . 4 3A
REPORT SIGNATURES 4
' STUDY SUMMARY 6
ANALYTICAL METHOD 7
APPENDIX I - PROTOCOL : 19
LIST OF FIGURES
Figure 8-1  Post Column Deriatization/Visable Detection System 11
Configuration.
Figure 12-1 Example Chromatogram of Chlorite Standard (1.0 mg/L) - 15
Conductivity Detection.

Figure 12-2 Example Chromatogram of Chlorite Seawater Fortification 16
(250 mg/L) - Conductivity Detection.

Figure 12-3 Example Chromatogram of Chlorite Seawater Fortification 17
(250 mg/L) - Visible Detection.

Figure 12-4 Example Chromatogram of Chlorite Standard (1.0 mg/L) - 18
Visible Detection.
LIST OF TABLES
Table 12-1  Fortification Results of Chlorite Analytical Method Validation 14

48
0000035




CONFIDENTIAL
SODIUM CHLORITE-MBAHIA
ESE PROJECT #: 3943014-0200-3140

STUDY SUMMARY CMA #: CD-7.0-3AT-ESE

E}’d&si

SPONSOR: Chemical Manufacturers Association
2501 M Street, N.W.
Washington, D.C. 20037
Sponsor Representative: Robert Romero, Ph.D.
Director of Special Programs
(202) 887-1198

SPONSOR STUDY NUMBER: ASG-94-02 .
STUDY DIRECTOR: David H. Greer, Jr.
Environmental Science & Engineering, Inc.
14220 West Newberry Road
Gainesville, Florida 32607
(904) 333-1608

STUDY TITLE: Method Validation for the Determination of
Sodium Chlorite in Seawater

LOCATION OF STUDY: Environmental Science & Engineering, Inc.
14220 West Newberry Road
Gainesville, Florida 32602-1703

LABORATORY STUDY IDENTIFICATION: 1944015V-L202

TEST MATERIAL: Sodium Chlorite - CAS No.: 7758-19-2

STUDY INITIATION DATE: March 2, 1994

- EXPERIMENTAL INITIATION DATE: March 2, 1994
EXPERIMENTAL COMPLETION DATE: March 18, 1994

STUDY COMPLETION DATE: May 18, 1994

49
000006




Pl

3 hilen §

H

CONFIDENTIAL
SODIUM CHLORITE-MBAHIA
ESE PROJECT #: 3943014-0200-3140
CMA #: CD-7.0-3AT-ESE
DETERMINATION OF SODIUM CHLORITE IN SEAWATER

1.0 SCOPE AND APPLICATION
This method describes the analysis of Sodium Chlorite at the milligram per
liter (mg/L) level in seawater.

20 SUMMARY OF METHOD
The reference analytical method used for this validation study was “The
Measurement of Chlorite Ion in Seawater by IC Using the
Chlorpromazine Post Column Reaction" [NOVATEK Application Note
for the Chemical Manufacturers Association (Contract CD-6.0-NOV,
Appendix I)]. This method is based an ion chromatography post-

* column procedure using USEPA Method 300.0 with a borate buffer
eluent. The post-column procedure uses photometric detection at 530
nanometers (nm). Following separation, chlorite (CLO,") reacts with
chlorpromazine in acidic media. This detection chemistry shows no
interference from most common anions.

3.0 APPARATUS AND MATERIALS

3.1  Jon Chromatography System: Dionex IC Model DX-300.

3.2 Analytical Column: Dionex AS11.

3.3 Post Column Derivatization: Technicon II reagent manifold and colorimeter.
3.4  Data system: Dionex Al 450.

3.5 Volumetric Flasks: Various.

3.6  Analytical Balance: Mettler AE160.

3.7  Test Materials: Sodium Chlorite (Aldrich Lot # 01615KY and #0580112,
80% purity and NOVATEK, 99.75% purity).

3.8 Boric Acid: Aldrich lot# 0562SMY, ACS reagent grade.
» 3.9  Sodium Hydroxide: Fisher lot# 9338003-24, 50/50 (w/w) solution.
3.10 Eluent: Borate eluent, 25 millimolar(mM) NaOH/50 mM H,BO,.
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Regenerant:  Supressor Regenerant, 12.5 mM H,SO,.
Water: Deionized (D.].) water.

Seawater Test Solution: Ethylenediamine, 50 mg/L in full strength natural
seawater.

Derivatization Reagent: Chlorpromazine hydrochloride (Sigma Lot#
112H0125), 0.56 mM in D.I. water.

Hydrochloric Acid Solution: 350 mL.concentrated hydrochloric acid in 2 L
D.I. water.

ELUENT PREPARATION

* The eluent was prepared by dissolving 12.4 grams (g) of boric acid into 1 liter

of D.I. water in a 2 liter volumetric flask. To the boric acid solution, 2.6
milliliters (mL) of 50/50 (w/w) sodium hydroxide solution was added, and the
flask brought to volume with D.1. water. The contents of the flask were
mixed thoroughly by inverting several times.

DERIVATIZATION REAGENT PREPARATION

The derivatization reagent was prepared by dissolving 0.2 g of chlorpromazine
hydrochloride in 1 L of D.I. water. This solution was degassed with nitrogen
prior to use.

STANDARD PREPARATION
PREPARATION OF CALIBRATION STOCK STANDARD

A calibration stock (spiking stock) was prepared by accurately weighing 1.676
g of sodium chlorite (80 %purity, Aldrich lot # 05801JZ) into a 1,000 mL
volumetric flask and bringing to volume with deionized water. The solution
was mixed thoroughly by inverting the stoppered flask several times. The
concentration of this stock solution was 1000 mg-chlorite/L. This solution was
used to prepare the instrument calibration standards.
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6.2 PREPARATION OF CONTROL STOCK STANDARD

A control stock standard was prepared by accurately weighing 1.676 g of
sodium chlorite (80 % percent purity, Aldrich lot # 01615KY) into a 1000 mL
volumetric flask. The flask was brought to volume with D.I. water and mixed -
thoroughly by inverting the stoppered flask several times. The concentration

of this stock was 1000 mg-chlorite/L. This solution was used to prepare the
fortified samples for the method validation.

6.3 PREPARATION OF CALIBRATION VERIFICATION STOCK

An independent calibration verification stock (ICV) standard was prepared by
accurately weighing 0.1676 g of sodium chlorite (99.75 % purity, NOVATEK)
into a 100 mL volumetric flask. The flask was brought to volume with D.I.
water and mixed thoroughly by inverting the stoppered flask several times.
The concentration of this stock was 1250 mg-chlorite/L. This standard was

- used to verify the preparation of the calibration and control stocks.

6.4 STANDARDIZATION OF CHLORITE STOCKS

All Chlorite stock solutions were standardized using the iodometric procedure
(Standard Methods, 15th Edition, Method 410A). Twenty five milliliter (mL)
of each stock solution was volumetrically transferred to separate 125 mL
erienmeyer flask and 0.5 g of potassium iodine (KI) was added to the flask and
dissolved. After the KI was dissolved, 0.5 mL of concentrated sulfuric acid
was added and the flask was stoppered and placed in the dark for 5§ minutes.
Each flask was titrated with 0.1 N thiosulfate, adding 1 mL of starch indicator
solution when the brown color became light yellow. Titration was continued
until the solution became clear.

6.5 PREPARATION OF WORKING CALIBRATION STANDARDS

One mL of the 1000 mg/L calibration stock was dilluted with D.I. water to 10
mL in a 10 mL volumetric flask. The concentration of this intermediate
calibration stock was 100 mg/L. A series of 7 dilutions of the calibration
stock were prepared for use in instrument calibration. The following dilution
schedule was used to prepare the calibration standards.
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Intermediate Final Calibration
Chlorite Volume Standard
Calibration | (mL D.I. water) | Concentration
Stock (mL) (mg/L)
(100 mg/L)
0.02 100 0.02
0.05 100 0.05
0.10 100 0.10
0.20 100 0.20
0.40 100 0.40
1.00 100 1.00
2.00 100 2.00

PREPARATION OF FORTIFICATION SOLUTIONS
SECONDARY FORTIFICATION SOLUTION

A secondary fortification solution was prepared by transferring

1 mL of the control stock into a 100 mL volumetric flask. The flask
was brought to volume with D.I. water and inverted several times to
mix thoroughly. The concentration of this solution was 10 mg-
chlorite/1..

PREPARATION OF FORTIFICATION SAMPLES

Low level fortification samples, 0.1 mg-chlorite/L, were prepared by
transferring 100 microliters of the secondary fortification solution (10 mg-
chlorite/L) to a 10 mL volumetric flask. The flask was brought to volume
with filtered natural seawater fortified with S0 mg/L of ethylenediamine. The
fortification samples were prepared in triplicate and mixed thoroughly by
inverting the stoppered flask several times.

High level fortification samples, 250 mg-chlorite/L, were prepared by diluting
1 mL of the control stock (1000 mg-chlorite/L) with 3 mL of filtered natural
seawater fortified with 50 mg/L ethylenediamine. The fortification samples
were prepared in triplicate and mixed thoroughly by inverting the stoppered
flask several times.
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8.0 SAMPLE ANALYSIS ?

.
L e 1

— 8.1 INSTRUMENT OPERATING CONDITIONS

The following instrumental conditions were used during analysis of test

samples.
System 1.D. IC Model DX-300, #1
Separation Column AS11 #1700
Suppression AMMSI #8909
Injection Loop S0uL
Flow Rate 1.0 mL/min
Pressure 680 psig
Offset $.1 micro-Siemens (uS)
Eluent 12.5 mM NaOH/25 mM H,BO,
Regenerant 25 mN H,S0,

“The configuration of the post column derivatization and visible detection
system is presented as Figure 8-1.

Post - Column Setup:

Waste (116-048 rg—‘- From IC Cell Waste
11 Turn 6 Turn BLX/BLK §  0.32mUmin Air
o000  OO00

X ORG/ORGE o0.42ml/min Chiorpromazine
, GRN/GRN ¥ 2 omL/min HC!

Colorimeter BLU/B | 1.6 mLnin
15mm Flow Cell Waste =
§30 nM Filter ProportlonLnggump

Standard Calibration Control on Colorimeter Set at 500 (Mid-Range)
"Damp 1" Noise Attenuation

Figure 8-1  Post Column Derivatization/Visible Detection System (}onﬁgufation
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INSTRUMENT CALIBRATION AND SAMPLE ANALYSIS

After the instrument had warmed up and stabilized, the column was *primed’
with injection of the 2.0 mg/L calibration standard followed by an injection of
D.I water.

Each calibration standard, beginning with a D.1. water blank was injected in
order of increasing chlorite concentration.

A 1.25 mg/L instrument calibration verification standard (ICV) was analyzed
to confirm that instrument calibration standard preparation was correct.

After calibration was complete, each set of fortified test samples were injected
beginning with a scawater blank. Seawater samples were diluted by a factor
of 4 to prevent overload of the c>!umn and subsequent retention time shifts.
Dilution factors of 4 were used 1c; the low level fortification samples and 250

"~ was used for the high level fortification samples.

After all sample analyses were complete, a 1.0 mg/L continuing calibration
verification standard (CCV) was - :iyzed to verify instrument stability
throughout the analytical run.

QUANTITATION

A quadratic regression curve of Chlorite concentration versus instrument
response, expressed as peak arez - 25 generated from the data obtained during
instrument calibration. The regression was used to calculate concentrations of
Chlorite in samples and quality control fortifications by substitution of peak
areas found in samples and quality control fortifications into the regression
equation generated from the calibration data.

Recoveries of Chlorite from the fortification test samples were calculated by
comparing the calculated found concentrations in the fortified samples with the
nominal fortification levels. Simple arithmetic means and standard deviations
for the method validation fortification levels were calculated and used to
generate the quality control limits for the toxicity test sample determinations.

DATA ACCEPTABILITY

Calibrations were considered acceptable if the correlation coefficient of the
curve was greater than or equal to 0.995.

Continuing calibration standard response (post-run) agreed within plus or
minus 10 percent of the original analysis response for that standard.
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10.3  Quality control limits were established using results obtained during the
method validation study. Warning limits were set at plus or minus 2 standard
deviations fr-m the mean of all recovery values. Control limits were set at
Plus or mir. - 3 standard deviations from the mean.

11.0 SAFETY

All reagents and test materials should be handled with care to avoid
unnecessary exposure of any personnel to these potentially toxic materials.
Material Safety Data Sheets should be read by all personnel involved with the
determination of Chlorite. Avoid skin contact or ingestion of Chlorite.

12.0 METHO!- ALIDATION RESULTS

=~ Recoveries for fortified samples ranged from 99.8 to 109 percent. The
calculated mean recovery was 103.5 percent with a standard deviation of 3.7.
Result for individual fortification samples are presented in Table 12-1. The
reporting limit for chlorite using this method was 0.08 mg/L in seawater.

Low lcvel fortification samples were analyzed undiluted. Due to column
overload, there was no recovery of chlorite from the undiluted samples. There
were no significant interferences noted during the analysis of chlorite when
utilizing the post column derivatization and visible detection system proceeded
by separation of chlorite by ion chromatography.

Example chromatograms for standards and fortification samples depicting both
the ion chromatographic conductivity and post column derivatization visible
detection systems are presented as Figures 12-1 through 12-4.
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.2 Table 12-1  Fortification Results of Chlorite Analytical Method Validation
| Target Found
Fortification Conc. Conc. Percent
Level (mg/L) (mg/L) Recovery
Low SPK #1 0.10 0.109 109
Low SPK #2 0.10 . 0.107 107
Low SPK #3 0.10 0.103 103
High SPK #1 250.00 249.4 99.8
"~ High SPK #2 250.00 251.1 100.4
High SPK #3 250.00 254.9 102
Mean 103.5
Std Dev 3.7

Std Dev = Standard Deviation

Source: ESE, 1994
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Area Report
Data Reprocessed On 03/09/1894 10:08:17
S8agple Name: AUTOCAL7R - AfQ Date: 03/08/1994 16:38:39

! !
! Data File : C:\DX\DATA4\ch030801.d10 1
| Method ¢ C:\DX\METHOD\CLO2.met |
! ACI Address: | Bystem: 1 Inject#: 10_ Vial:Aal0 Detector:CDN-2 H
! Analyst : Coluan: !

Calibration Volume Dilution Points Rate 8tart 8top Area Reject

Externsl S0 1 2280 2Hz 0.00 18.99 500

thtesecsscsnstervracnsenrnes Pask Report: All Peaks SRECIESIGERNORIIBNIEIIBIRIEIRLSY

Pk. RetX Delta Component Concentration Area Response Bl1.

Num Time "Nane MG/L Factor Code

1 1.25 0.000 5484475 0.000 1

2 3.00 0.00 CLO2 1.000 11585140 0.000 1

3 5.20 0.00¢ 4040705 0.000 1
Totals 1.000 21110320

File: chozo801.d10 Sample. AUTOCALZR - A10

a3

Kinutes

Figure 12-1 Exaxhple Chromatogram of Chlorite Standard (1.0 mg/L) - Conductivity
Detection. )
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Area Report
Data Reprocessed On 03/09/1994 10:09:25
! Bample Name: SP1+QCe3 - A23 Date: 0370871994 21:08:34 H
! Data File : C:\DX\DATA4\ch030801.d23 !
i Method ¢ CADXAMETHOD\CLO2.met 1
! ACI Address: | System: 1 Injecttt: 23 anl A23 Detector:CDM-2 t
I Analyst : Column: |

Calibration Veolume Dilution Points Rate Start Etop Area Reject

External 50 250 2280 2Hz 0.00 18.99 500

#442nssssasssrrennsensssres Pepk Report,: All Peaks A AR AL I R I XTI TR Y YRY R eam

Pk. Ret% Delta Component Concentration Area Response Bl.

Num Time Nane MG/L . Factor Code
1 1.25 0.000 5052870 0.000 1
AN (] 1.11 CLO2 255.740 11863418 6.000 1
3 4.98 0.000 1656238100 0.000 1

Totals 255.740 1673155188
File: cho30801.d23 Sample: SP1 03 A27
s.0
*0
2.0
RO 293
z.0 I
ws
1.0
1128
| J
0.0 —‘—‘pr_ T r
e B S RARAE R s e o e ™
° 2 4 8 [ 10 12 14 xe 10
Ninutes

Figure 12-2 Example Chromatogram of Chlorite Seawater Fortification (250
mg/L) - Conductivity Detection. :
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Data Reproceseed On 03/09/1994 10:39:43

| Bample Name: AUTOCAL7R - Al0 Date: 03/08/1994 16:38:3¢Q !
| Data File : C:\DX\DATA4\ch030802.d10 H
! Method ¢ CI\DX\METHOD\CLO2.me2 i
i ACI Address: | System: | Inject#: 10 Vial:Al0 Detector :OTHER H
{ Analyst : Column: !

Calibration Volume Dilution Points Rate 8tart 8top Area Reject

External S0 1 2280 2Hz 0.00 18.99 100

RECCBETIREIRRIRERRRRED Coaponeng Report: All Conponents PEIERIERGEREIEIELIEIBIRGERS

Pk. Ret% Delta Component Concentration Area Response Bl.

‘Num Time Nane MG/L Factor Code

1 4.52 0.00 50074+1C-G CLO2 1.000 34796 0.000 )3
Totals 1.000 34796

ttasRanrseenancarrersnnss Peak Report: Unknown Peaks stesscssssvncrasccssrssvnns

Pk. Ret% Delta Component Concentration Area Response Bl.
Num Time Name MG/L Factor Code
Totals 0.000 0

File: chd30802.d10 Sample.- AUTOCALZ7R - Al0

FCK-GLLO2/ 4.52

B Y

-0.2

rvv-l-uu-l|v-r]uux-Irrﬁr]1|-u]-vvvlrv--]-.vvl1|

0 2 4 L] [} 10 12z 14 148 28

Minuver

Figure 12-3 Example Chromatogram of Chlorite Seawater Fortification (250
mg/L) - Visible Detection.
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Data Reprocessed On C3/09/1984 10:41:00

Bample Name: 8P1¢QC+3 - A23

Date: 03/08/1994 21:08:34

Data File : C:\DX\DATA4\ch030802.d23

: C:\DX\METHOD\CLO2.me?2 ' !

i Method
! ACI Address: | B8ystem: 1 Inject#: 23 Vial:A23 Detector:0THER
i Analyst H Column:

Calibration Volume Dilution Pointe Rate 8tert 8top Ares Reject

External

S0 250 2280 2Hz 0.00 18.98 100

ERERFERBINAEIBRGES LIRS Component; Report,:.All Conponent;g CEBRBEPERBEHIISIII NI IR

Pk. RetX Delta Component Concentration Aresa Response Bl.

Num Time Name MG/L Factor Code

2 4.55 1.11 50074+I1C-G CLO2 249.858 34547 0.000 3
Totals 249.858 34547

tEezerrtrrrnrrensrrsasers Penl): Report-: Urdnown Peakse FRERRREBRIELIRBESIREIOROEOIRDSE

Pk. RetX% Delta Component Concentration Area Response Bl.

Num Time Name MG/L Factor Code

1 1.87 0.000 776 0.000 1
Totals c.000 776

File: cho30802.d23 Sanmple. SPI1*QC*3 - 423

SHT€NC- G CLOTY 488

'll." J

AL ———

i 1
S I IS S B i a s s s S S S
° z 4 ¢ ¢ 10 12 14 18 1e

Hinaves

Figure 12-4 Exzmple Chromatogram of Chlorite Standard (1.0 mg/L) - Visible

Detection.
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ENVIRONMENTAL SCIENCE & ENGINEERING, INC.
ANALYTICAL SERVICES
METHOD VALIDATION PROTOCOL
STUDY TITLE

Method Validation for the Determination of Sodium Chlorite in Seawater

TEST SUBSTANCE IDENTIFICATION
Sodium Chlorite
. CAS No.: 7758-19-2
SPONSOR
Chemical Manufacturers Association

Spo::-or Representative: Mr. Robert Romano, Ph.D.
Director of Special Programs
Chemical Marnufacturers Association
2501 M. Street N.W.
Washington, D.C. 20037
(202) 887-1198

Study Number: Not Assigned

TEST FACILITY

Environmental Science & Engineering, Inc. (ESE)

Analytical Services

14220 Newberry Road

Gainesville, Florida 32607

ESE Study Director: David H. Greer, Ir.
GLP Program Manager
(904) 333-1608
(904) 333-6622 FAX
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PROPOSED EXPERIMENTAL START DATE

Upon acceptance of the protocol by the study sponsor. The proposed
experimental start date for this method validation study is February 16, 1994,

PROPOSED EXPERIMENTAL TERMINATION DATE
March 10, 1994,

OBJECTIVE

To validate an analytical method for the determination of sodium chlorite in
*~ seawater utilizing ion chromatography with visible (530 nanometers) light
detection in support of aquatic toxicity studies.

REFERENCE MATERIALS

1. Sodium Chlorite, 80% purity (Aldrich Chemical Co. Lot # 0161SKY)

METHODS

The analytical method used for this validation study will be "The Measurement
of Chlorite Ion in Seawater by IC Using the Chlorpromazine Post Column
Reaction” (Novatek Application Note for the Chemical Manufacturers
Association (Contract CD-6.0-NOV, Appendix I). Modifications to the
method will be made only after consultation with the Study Sponsor
Representative. -

Analytical Method Validation

The analytical method validation will consist of the preparation of a blank
seawater matrix, triplicate fortifications of seawater at the anticipated low test
concentration (0.1 milligrams per liter (mg/L)), and triplicate fortifications of
seawater at the anticipated high test concentration (250 mg/L). The samples
will be analyzed according to the referenced method and the resulting data will
be analyzed to determine the precision and accuracy of the method.
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Statistical Analysis

Recoveries of Chlorite from the analytical method validation fortification spike
samples will be calculated by comparing the calculated found concentrations in
the fortified samples with the nominal fortification levels. Simple means and
standard deviations for the two fortification levels will be calculated and used
to generate the quality control limits for field sample determinations.

Quality Assurance/Quality Control

Prior to each analytical sequence, a series of analytical calibration standards
will be prepared, analyzed and used to determine the concentration of the
target compounds in the test solutions.

Acceptance of the instrument calibration will depend upon the correlation
coefficients for the standard curves. Calibration will be considered acceptable
if the correlation coefficient of the calibration curve is greater than or equal to
0.995 using either linear or quadratic regression analysis.

At the end of each analytical sequence, a continuing calibration standard (CCS)
will be analyzed to determine the instrument stability throughout the analytical
sequence. The CCS must be within plus or minus 15 percent of the same
concentration standard run at the beginning of the analytical sequence for the
run to be considered valid.

The upper and lower warning and control limits for the analysis field samples
will be set by mutual agreement between the Study Sponsor Representative and
the ESE Study Director upon completion of the method validation study and
review of the recoveries obtained during the method validation studv.

REPORT

A method validation report will be prepared in U.S. Environmentz' Protection
Agency PR Notice 86-5 format documenting all activities associat:- with the
determination of Chlorite ion in seawater matrices. The report will contain a
detailed write-up of the method for analysis of Chlorite, a data summary of the
results of the method validation, raw data, a quality assurance statement and a
Good Laboratory Practices compliance statement.
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SAFETY

Material Safety Data Sheets (MSDS) will be provided to all personne! involved
in the study. All reagents and test materials will be handled in manners
described in the ESE Laboratory Safety Manual. All chemical reagents and
test materials will be handled with respect to their respective MSDS. It will
be the responsibility of the various ESE Department Managers to impart the
hazards associated with each reagent or test material to the personnel
participating in this study.

GOOD LABORATORY PRACTICES

The study will be conducted using Good Laboratory Practices. All raw data

- generated in the study will be sent to and archived at the Chemical
Manufacturers Association GLP archives located at 2501 M. Street, N.W.,
Washington, D.C. 20037. A copy of the original raw data will be archived in
the ESE Analytical Services GLP archives located at 14220 Newberry Road,
Gainesville, Florida. The Study Director will be responsible for developing
the protocol and writing the report. The ESE Principal Investigator is
responsible for the conduct of the study, and for providing the Study Director
with a final report and all data generated. Additionally the ESE Principal
Investigator will review the protocol, Good Laboratory Practices, materials
and methods, and safety guidelines with all support personnel prior to their
participation in the study. Any deviations from the protocol will be recorded
and changes in plans will be discussed with the Study Director and the Study
Sponsor Representative in advance, as well as being written and attached to
this protocol as amendments.
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APPROVAL SIGNATURES

Sponsor Representative: /Z4é577?-/2n~»¢mm ﬁ;éd%;/f??’

Robert Romano, Ph.D.
Director of Special Programs
Chemical Manufacturers Association

_Study Director: ML‘& M;&W&-Q Date 3!7.'/94-

David H. Greer, Jr.
GLP Program Manager
ESE

Principal Investigator: //%’/ Date /25/F

Kathleen K. Allen :
Water Quality Department Manger
ESE

Quality Assurance: ’po‘t‘- 0. 40/‘1%_&\\. Date 3/}/‘&/
Portia O. Pisigan
Quality Assurance Unit Supervisor
ESE
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ANALYTICAL METHOD
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June 1993

NOVATEK APPLICATION NOTE
FOR THE
CHEMICAL MANUFACTURERS ASSOCIATION
(Contract CD-6.0-NOV)

The Measurement of Chlorite Ion in Seawater by IC
Using the Chlorpromazine Post Column Reaction

SCOPE AND APPLICATION

This method incorporates a chlorprom.c-ine reaction chemistry to measure chlorite ion
(ClO,) following the separation of anions by USEPA Method 300.0. This method
can be used to measure chlorite ion from 0.05 to 1.0 mg/L in a seawater matrix. The
method detection limit (MDL) was determined to be 0.04 mg/L chlorite ion.

SUMMARY OF THE METHOD

This method is an ion chromatography post-column procedure using USEPA Method
300.0 with a borate eluent. The post-column procedure uses photometric detection at
530 nm. Following separation, ClO;’ reacts with chlorpromazine in acidic media bx a
charge transfer mechanism. This method overcomes common problems encountered
in the ion chromatographic measurement of seawater samples from CI and SO,

This detection chemistry shows no interference from ali common anions with the
exception of bromate ion and nitrite ion.

The sample (25 - 200 pL) is injected into the eluent at a flow rate of 1.0 mL/min.
The sample passes through a metal free column (MFC) and a guard column before
separation on the analytical column. An anjon micromembrane suppressor (AMMS
II) is used with a weak sulfuric acid regenerant solution flowing at 10 mI/min. The
suppressed eluent from the ion chromatograph is directed to a post column manifold
in which the eluent is first merged with the chlorpromazine reagent. The combined
eluent-chlorpromazine reagent stream is then merged with an acid stream to form the
photometric product in the presence of CIO; (Figure 1).

SAMPLE HANDLING

All samples should-be analyzed as soon as possible. Check that the sample pH is
between 6.5 and 7.5. Adjust the sample with dilute hydrochloric acid or sodium
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Chlorite Ion
Chlorpromazine Post Column

hydroxide solutions if necessary. Limit sample exposure to h» by using opaque
sample bottles and storing the samples in the dark at 4°C.

Sample bottles should not be cleaned with soap or surfactants. All sample bottles
should be rinsed a minimum of five times with distilled water and an additional five
times with deionized water displaying a minimum resistance of 17.8 megohms-cm.
The bottles are then allowed to air dry for 48 hours.

Sample treatment - Treat the sample with ethylenediamine (50 ppm/100 mL) and let it
react for a minimum of 15 minutes to mask any chlorine that may be present in the
sample. Store the sample at 4°C and filter any precipitates that may be present

. before analysis.

If you plan to ship or transport a sample, ship at least 100 mL of treated sample -
making sure that the sample bottle is completely filled thereby minimizing headspace.
Ship the sample under blue ice in a suitable container.

Holding Times - Holding times are as listed for finished water samples in the Federal
Register 40 CFR and in the text of USEPA Method 300.0 for the anions separated by
this procedure. Laboratory tests have shown that chlorite jon samples in a seawater
matrix are not stable. :

GLASSWARE

It is important to keep all glassware clean and free of interferences. During storage
all glassware openings should be covered with cellophane wrap or ground glass
stoppers and stored in the dark to prevent - ntamination. This includes beakers,
volumetric flasks and pipettes.

The following cleaning procedure is recommended:

Clean all glassware with a detergent and rinse well with tap water,
Soak the glassware in 1:1 nitric acid overnight.

Rinse 5X with tap water.

Rinse 5X with doubly distilled and deionized water.

Store glassware as described above.

LhL =

APPARATUS

Ion Chromatography System to include:
Ion Chromatograph (Dionex DX-100)
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Metal-Free Column (Dionex, MFC)
Guard Column (Dionex, AG9)
Analytical Column (Dionex, AS9-SC)
Integrator

Post-Column System to include:
Two Reagent Manifold (Tecator Chemifold SR, Type III)
Two Channel Peristaltic Pump .
UV/Visible Detector (Perstorp Analytical 510 or equivalent)
Integrator

REAGENTS

All water used to prepare reagent working solutions is best prepared by the passage of
distilled water through an ion exchange column containing a strongly acidic cation
exchange resin mixed with a strongly basic anion exchange resin. Regeneration of the
column should be carried out according to the manufacturers specifications. The
water should then be distilled and collected. Commercial water purifications systems
that deionize and doubly distill the water are preferred. Water with a minimum
resistance of 17.8 megohm-cm should be used to prepare all solutions.

Distilled Water: Deionized and doubly distilled as described above.

Ethylenediamine: EDA should be purchased in as pure a form as possible. A
concentrated solution is prepared by diluting the pure EDA 1:100 with DI water.
This yields an EDA stock solution concentration of 8990 mg/L. To 100 mL sample
add 0.5 mL of EDA stock to give an EDA final concentration of ca. 45 mg/L.

Borate Eluent: 12.5 mM NaOH/50 mM H,BO,. The eluent is prepared by dissolv-
ing 0.8 g sodium hydroxide (NaOH) and 6.2 g boric acid (H,BO,) into 2 liters of
deionized water.

Suppressor Regenerant: 12.5 mM H,SO,. The regenerant is prepared by diluting
2.75 mL sulfuric acid (H,SO,) in 4 liters of deionized water.

Chlorpromazine Solution: 0.56 mM Chlorpromazine. The indicator is prepared
fresh daily by dissolving 0.2 g chiorpromazine (Sigma) into 1 liter of deionized water.
This solution must be degassed with either nitrogen or helium for at feast 10 minutes
and be protected from light.
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HClI Solution: 2.1 M HCl. The acid solution is prepared by diluting 350 mL
hydrochloric acid (HCI) in 2 liters of deionized water. This solution must be
degassed with either nitrogen or helium for at least 10 minutes.

STANDARDS

A series of standards should be prepared for the chlorite ion measurement.

NOTE -

Most commercial sodium chlorite contains impurities. Highly purified

sodium chlorite is essential for the establishment of valid calibration curves (i.e.
correlation coefficients 20.999). It is recommended that the purity of the sodium

‘chlorite reagent be determined prior to its use.

A sezzi;s of standards should be prepared for the chlorite ion and chlorate ion mea-
surement. Chlorite ion standards are stable for a maximum of 2 weeks if kept
cold (4°C) and shielded from light.

Stock Chlorite Ion Standard Solution (100 mg/L): To a 100 mL volumetric flask
containing 50 mL of doubly distilled water, place 13.41 mg of sodium chlorite. Mix
to dissolve and dilv:> to 100 mL with doubly distilled water.

Working Standard Solutions: To six 100.0 mL volumetric flasks, add the following
volumes of stock standard solution and dilute to volume with distilled, deionized
water.

CIO,” Working Standard
Stock Solution
(mL) (mg/L)

0.1 0.1
0.2 0.2
0.4 ' 0.4
0.8 0.8
1.0 1.0
check 0.4 0.4
4
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PROCEDURE
Instrument Set-up
1. Tur= the power on for the IC, UV/Visible detector and integrators.
2. Fill the eluent and regenerant bottles with the appropriate reagents.
3. Fill the chlorpromazine and acid bottles with the appropriate reagents.
4. Check to make sure that the following parameters are set on the IC:
Columns ‘ MFC/AG9/AS9-SC
- . Sensitivity 1 uS full-scale
Eluent 12.5 mM NaOH/50 mM H,BO,
Eluent Flow 1.0 ml/min
Detection Suppressed conductivity
System Backpressure 950-1150 psi
Baci:round Conductivity  7-12 uS
Sup; -essor Anion Micro Membrane (AMMS m
Suppressor Regenerant 12.5 mM H,S0O,
Regenerant Fiow 10 mL/min
Sample Injection Volume 25 - 200 uL
5. Check to make sure that the following parameters are set on the post-column
detection system:
Indicator 0.56 mM Chlorpromazine
Indicator Flow 0.4 mL/min
Acid 2.1 M HCI
Acid Flow 2.0 mL/min
Mixing Coils M1=60 cm, M2=120 c¢m
Pathlength 10 mm flow cell
Wavelength 530 nm
Detector Settings 0.002 AUFS/10 sec rise time
6. Equilibrate the system by allowing the IC and post column reagents to flow for

a minimum of 30 minutes. Set the auto offset on IC to zero. Check the
system backpressure and background conductivity.
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NOTE

We have noticed that fluorescent lights seem to effect the post column chemistry
sensitivity. Precautions should be taken to shield reagents from flouorescent lights.
7. Check the post-column system for leaks and air bubbles.

8. Set the integrators according to the instructions provided by the manufacturer.

9. Place the injection valve on the IC in the load position. Fill the sample loop
with: the most concentrated sample.

10.  Inject the sample. A normal anion profile will be recorded by the IC integra-

tor. Tt: ClO, typically is detected ca. 2.5 minutes. The post-column tracing
*»can be .xnxcted in an additional 30 - 45 seconds (Figure 2).

11. The high standard should be injected unt:: the calculated peak area values are
within + 5%.

12. Prepare a calibration curve by injecting standards in random order.

13.  Analyze the check standard. The calculated value for the standard from the
calibra:’n curve should be within + 0.02 mg/L of the known concentration.
If the v: 2 is outside this range, the instrument is not properly calibrated.

NOTE

Calibration curves should exhibit a correlation coefficient better than 0.999. If this
level cannot be attained, check your reagents, standards and the instrument for
potential causes that prevent adequate calibration. Make adjustments as necessary.
Do not analyze samples until a suitable calibration curve is recorded.

STANDARDIZATION AND QUANTITATION

The quantitation of bromate ion separated by this method is performed by
injecting standard solutions and integrating the detector response at a defined retention
time to calculate a peak area. A calibration curve is developed from a series of
standard injections (concentration vs. peak area) and used to quantitate injected
samples.

1. Establish the IC and post-column operating parameters.
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2. Prepare calibration standards at a minimum of four concentration levels and a
blank by adding accurately measured volumes of the dilute chiorite ion
standard solution to a volumetric flask and diluting to volume.

(73]

Prepare a calibration curve. This curve should be developed each day and
checked every 10 samples. If the response or retention time for any analyte
varies from the expected value by more than 10%, the test should be repeated
using fresh calibration standards.

4, Calculate the sample concentration using a statistics program. Enter the data
into the program to generate a worksheet.

‘NOTE
Data .quality should be evaluated on multiple levels:

1. The correlation coefficient should be =0.999.

2. Calculated standard peak area values should be within 5% of the measured
area.

3. Calculated standard concentration values should be within 0.01 mg/L of the
analyte being calibrated. This test indicates the error associated with the
calculated regression line.

4, The concentration of the check sample should be within 0.02 mg/L of the
theoretical concentration. This test indicates the accuracy of the calibration.

SAFETY

The chiorite ion measurement requires the careful handling of solutions. Refer
to the appropriate Material Safety Data Sk:2t for reagent handling instructions. For
added protection, the laboratory should b: well ventilated and safety goggles should
be worn at all-times.

REFERENCES
1. USEPA Method 300.0

2. Hautman/Bolyard personal communication.
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Figure 1. IC post-column diagram.
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S8TUDY S8UMMARY

Study Title:

Data Requirement:

Sponsor:

Location of Study:

Sstudy Director:

Study Initiation Date:
Experimental Start Date:
Experimental Termination Date:

Test Substance:

Test Organism and Source:

Effect of Sodium Chlorite on
New Shell Growth in Eastern

Oyster (Crassostrea virginica)

Section 72-3 of the EPA
Pesticide Assessment Guidelines,
Subdivision E

Chemical Manufacturers
Association (CMa),

2501 M Street NW,

Washington, D.C. 20037

Environmental Science &
Engineering, Inc. (ESE)

P.O. Box 1703

Gainesville, FL 32602-1703

Jeffrey J. Yurk; Tel No. (904)
333-2626

February 11, 1994

March 28, 1994

April 1, 1994

Sodium Chlorite, Batch No.

5064, CAS No. 7758-19-2, purity
79.0%

Eastern Oyster (Crassostrea

i ), 25 to 50 mm valve
height, obtained from P.
cCummings Oyster Company,

Pasadena, MD
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Test Conditions:

Test Results:

Location of Raw Data
and Final Report:
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Dilution water:filtered sea
water adjusted to approximately
28°/,, salinity with well water
from a well located at test
site; photoperiod--16-h 1light
and 8-h dark with 30-minute
dawn/dusk transition;
temperature--23 + 2 °C

96 hour EC50: 21.4 mg/L Sodium
Chlorite; 95% confidence
limits: 14.3 and 27.1 mg/L
Sodium Chlorite; NOEC: 14.3

mg/L

Environmental Science &
Engineering, Inc. (ESE)

P.O. Box 1703

Gainesville, FL 32602-1703
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1.0 INTRODUCTION

A flow-through toxicity test was conducted at Environmental Science
& Engineering, Inc., in Gainesville, Florida to determine the
effect of sodium chlorite on new shell growth in eastern oyster
(Crassostrea virginica). The criterion for effect was new shell
growth and results of the test are expressed as a 96-hour median
effect concentration (EC50), the concentration of sodium chlorite
estimated to reduce shell growth by 50 percent of the test
population of eastern oyster under specified conditions of
exposure. All raw data related to this study are maintained by

Environmental Science & Engineering, Inc., Gainesville, Florida.

2.0 MATERIALS AND METHODS

2.1 Test substance
The teét substance, sodium chlorite (Batch No. 5064, CAS No. 7758~

19-2) was received by ESE in two 1000 mL plastic bottles on
December 27, 1993. The test substance was a white crystalline
material and was stored in the dark at ambient temperatures. The
water solubility of the test substance was reported by Vulcan
Chemicals to be 39% at 25°C. The purity of the test substance was

reported to be 79.0%. All sodium chlorite stock solutions were
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made by dissolving the test substance in seawater. Measured test
concentrations are reported as milligrams (mg) of sodium chlorite

per liter (L) of seawater.

2.2 est orga

Eastern oysters (Crassostrea virginica) that were used in the

definitive test, were obtained from P. Cummins Oyster Company,
Pasadena, CA on March 18, 1994. During the 48-hours prior to test
start, test organisms were maintained in seawater with a salinity
of 28 + 1 °/,,, a pH of 7.5 + 1.0 and a temperature of 23 + 1 °C.
The oyster were fed a natural algal diet supplement (Diet A; Coast
Ooyster Co., Seattle, WA) at least once daily during holding and
throughout the test. No mortality of the test population was

observed over the 48-hour pretest period.

2.3 Dilution water

Atlantic Ocean water was obtained near the Whitney Laboratory,
Marineland, FL and was diluted to a salinity of approximately 28°/
with well water from a well located at the test site. Chemical
analyses of unfiltered sea water are performed semi-annually by ESE

and the results of the most recently reported analyses are

presented in Appendix A.

10
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2.4 Test Methods
Methods for the 96-hour flow-through toxicity test are described in

the ESE test protocol entitled: "Effect of sodium chlorite on New

Shell Growth in Eastern Oyster (Crassostrea virginica)."

2.4.1 Range Finding Test

Results of a preliminary 96-hour flow-through oyster shell
deposition test of sodium chlorite, conducted by a different
laboratory, was provided by the Sponsor (Appendix B). Based upon
these results, nominal concentrations selected for the definitive
test were 0 (dilution water control), 12.5, 25, 50, 100, and 200 mg

sodium chlorite/L of dilution water.

2.4.2 Definitive Test
Six days prior to test start, the periphery of the shell margin of

each oyster was ground (approximately 1-2 mm) with a fine grit
grinder in order to establish a baseline for new shell growth. To
begin the test, any new shell growth was removed to the baseline
and 20 oysters were indiscriminately distributed to each of the
test and control vessels. There was one test vessel for each test
concentration, loaded so that 0.5 liters of test solution was

delivered per hour per oyster.

11
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The definitive test was conducted under flow-through conditions in
a continuous flow diluter system (Appendix B). A stock solution,
with a nominal concentration of 3.23 g sodium chlorite/L, was
prepared in seawater. Stock was prepared daily and continuously
mixed by a high speed mixing pump throughout the study to insure
homogeneity. The mean measured stock concentration was 3.28 g/L
(102% of nominal). Approximately 20 mL/minute of stock solution
and 304 mL/minute of dilution water were pumped to the chemical
mixing chamber per minute providing a high nominal concentration of
200 mg/L. This test solution was proportionally diluted in the
diluter system to provide the four lower test concentrations (i.e.,

100, 50, 25, and 12.5 mg/L). A dilution water control was

maintained concurrently with the five test solutions.

The toxicity test was conducted using 16.3 L, rectangular glass
chambers (65 cm length X 16.5 cm width X 15.4 cm height), filled to
approximately 8.2 L with dilution water or test solution. One test
chamber containing 20 oysters was used for each test concentration
or control. Test vessels were labeled using the compound name and
nominal concentrations. All test chambers were kept covered during
the test, except when daily observations of test organisms were
made and water quality parameters measured. Test temperature was
maintained at 23 + 1°C throughout the test. A 16-h light and 8-h

12
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dark daily photoperiod with a 30 minute dawn/dusk transition period
was maintained using cool white fluorescent lights controlled by a
timer. Light intensity averaged 200 Lux over the test system, as

measured by a Lux meter.

Test organisms were observed daily for mortality and any physical
or behavioral changes. Mortality was defined as the inability to
close the shell on gentle prodding. A definitive determination of
mortality was made at test termination, when oysters were removed
from the test system. New shell growth, the effect criterion, was
measured with vernier calipers at test termination. New shell
growth was defined as the length of the longest finger of growth on

the peripheral shell margin.

Water quality was monitored daily during the test in exposure
chambers with live test organisms present. Water temperature in
the control exposure was continuously monitored with a Supco
Temperature Recorder and spot checked daily with a NIST-calibrated
thermocouple. Dissolved oxygen, salinity and pH were measured
daily in all test solutions containing surviving organisms.
Dissolved oxygen concentrations were determined using a YSI Model
58 meter, salinity was measured using an American Optical
refractometer, and pH was measured with an Orion Model SA 250 pH

meter.

13
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2.5 Statistical Analyses

Statistical analyses of the new shell growth data were performed
using the mean measured concentrations of test substance. A 96-
hour EC50 and 95% confidence limits were determined by computer
program developed by Stephen (1), using the following statistical
methods: moving average angle, Probit, and non-linear
interpolation. Prior to statistical analysis, new shell growth
data for each treatment were converted to a percentage reduction of
new shell growth as compared control new shell growth as follows:

o) e - X 100
Control mean new growth

To determine a no-observed-effect concentration' (NOEC), statistical
significance (p < 0.05) between the control and treatment new shell

growth data was evaluated using Steel’s Many-One Rank test (2).

2.6 Chemjcal Analysis

Samples were collected from the control and each test concentration
on day 0 and day 4. Test solutions were sampled from the
approximate center of the test vessel using a serological pipet,
and transported in scintillation vials to analytical services for
analysis. Samples were analyzed by ion chromatography with visible
detection following the methodology provided in the Method

validation report (Appendix C).

14
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3.0 RESULTS AND DISCUSSION

Nominal and measured concentrations of sodium chlorite are
presented in Table 1. The mean measured concentrations ranged from
14.3 mg/L sodium chlorite in the lowest concentration to 211 mg/L
sodium chlorite in the highest concentration. The mean measured
concentrations ranged from 101 to 114% of nohinal. The
concentration in the control exposure was determined to be below
the limit of validation for this test of 0.27 mg/L. Analytical
quality control data are presented in Table 2. Individual standard
matrix spike recoveries ranged from 96.5 to 104 percent for all
quality control data. Data for exposure water quality parameters,
and their corresponding ranges and median values are presented in
Tables 3, 4 and 5. Dilution water salinity remained between 27 and

28 °/, throughout the test. All ranges are within the acceptable

limits (3).

The mean measured sodium chlorite concentrations and corresponding
new shell growth of test organisms are presented in Table 6. The
mean measured sodium chlorite concentrations and corresponding
percent reduction in new shell growth (Table 7) were used to
calculate the 96-hour EC50 and 95% confidence limits. The 96-hour

EC50 was calculated to be 21.4 mg/L sodium chlorite using nonlinear

15
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interpolation with 95% confidence limits of 14.3 and 27.1 mg/L.
The 96-hour no-observed-effect concentration (NOEC) of the test
substance was 14.3 mg/L sodium chlorite in this test since shell

growth at this concentration is not statistically different from

the control value.

4.0 CONCLUSION

The 96-hour EC50 for sodium chlorite for the eastern oyster

(Crassostrea virginica), based on new shell growth was determined
to be 21.4 mg/L with 95% confidence limits of 14.3 and 27.1 mg/L.

The NOEC of sodium chlorite was determined to be 14.3 mg/L.

REFERENCES

(1) Stephan, C.E. 1977. Methods for Calculating an LC50. JIN:
American Society for Testing and Materials (ASTM) Aquatic
Toxicology and Hazard Evaluation, pp. 65-84, F.L. Mayer and J.L.
Hamelink (Editors). ASTM STP 524, Philadelphia, PA.

(2) Gully, D.D., A.M. Boelter, and H.L. Bergman. 1991. Toxstat 3.3.
Department of Zoology and Physiology, University of Wyoming. April,
1991.

(3) American Society for Testing and Materials (ASTM). 1980.
Standard Practice for Conducting Acute Toxicity Tests With Fishes,
Macroinvertebrates, and Amphibians. ASTM, Philadelphia, PA.
Publication E 729-80.
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Table 2. Analytical quality control data from a 96-~h flow-

through, acute toxicity test of sodium chlorite to the

eastern oyster (C. virginica).

Target Measured
chlorite chlorite Percent
concentration concentration recovery*
Sample (mg/L) (mg/L)
DAY-0
Sstd Matrix Spike 10.0 10.00 100
std Matrix Spike 10.0 9.862 98.6
Sample Matrix Spike 5.00 4.824 96.5
Sample Matrix Spike 5.00 4.794 95.9
AY—
Std Matrix Spike 10.0 9.992 99.9
Std Matrix Spike 10.0 10.02 100
Sample Matrix Spike 50.0 51.25 103
50.0 51.85 104

Sample Matrix Spike

* Measured concentration X 100/target concentration.

Source: ESE 1994

18
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Table 3. Daily temperature of exposure water during a $6-h flow-through, acute toxicity test of sodium
chlorite to the eastern oyster (L. virginica)

Mean measured
concentration

Temperature (°C)

(mg/L) of n Range Median
sodium chlorite ~ Oh 26h 4Bh 72h 9 h

0 (control) 23.6 23.0 22.5 22.4 22.5 5 22.4-23.6 22.5
14.3 23.9 23.1 22.4 22.4 22.6 5 22.4-23.9  22.6
27.1 23.7 23.0 22.4 22.4 22.6 5 22.4-23.7 22.6
54.1 23.8 23.1 22.5 22.5 22.8 5 22.5-23.8 22.8
101 23.8 23.3 22.7 22.7 23.0 5 22.7-23.8  23.0
21 24.0 23.7 22.9 22.9 23.7 5 22.9-24.0 23.7

n = total number of measurements.

Note: temperatures as measured with a8 continuous temperature monitor were within the range of 22 to 24°C.

Source: ESE 1994
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CMA #: CD-7.0-3AT-ESE

Table 4. Exposure water pH during a 96-h flow-through, acute toxicity test of sodium chlorite to the

eastern oyster (C. virginicg).

Mean measured Replicate pH

concentration exposure

(mg/L) of n* Range Median
sodium chlorite Oh 2¢h 48h 72h 96 h

0 (control) A 7.9 7.7 7.9 7.8 8.0 5 7.7-8.0 7.9
14.3 A 7.9 7.8 79 7.8 8.1 5 ‘ 7.8-8.1 7.9
27.1 A 8.0 7.8 79 7.9 8.1 7.8-8.1 7.9
54.1 A 8.0 7.9 8.0 7.9 8.0 7.9-8.0 8.0
101 A g.0 7.9 8.0 7.9 8.1 5 7.9-8.1 8.0
21t A g0 7.9 80 7.9 8.1 5 7.9-8.1 8.0

* n : total number of measurements.
Source: ESE 1994
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SODIUM CHLORITE CVIRGINICA

ESE PROJECT #: 3943014-0300-3140
CMA #: CD-7.0-3AT-ESE

Table 5. Dissolved oxygen concentrations of exposure water during a 96-h flow-through, acute
toxicity test of sodium chlorite to the eastern oyster (C. virginica)

Mean measured Replicate Dissolved Oxygen Concentration (mg/L)

concentration exposure {percent ssturation)

(mg/L) of n* Range Median
sodium chlorite 0h 48 h

0 (control) A 7.6(108) 7.1(99) 7.0(98) 7.2¢103) 7.3¢102) 5 7.0-7.6 7.2
14.3 A 7.6(108) 7.1¢99) 7.1¢101) 7.1¢101) 7.3¢102) 5 7.1-7.6 7.1
27.1 A 7.4¢105) 7.1(99) 7.1(101) 7.2(103) 7.4(¢103) 5 7.1-7.4 7.2
54.1 A 7.4€105) 7.2¢100) 7.1(99) 7.2(100) 7.4(¢103) 5 7.1-7.4 7.2
101 A 7.4¢105) 7.2¢100) 7.2(¢100) 7.2¢100) 7.4(103) 5 7.2-7.4 7.2
21 A 7.3(104) 7.1¢101) 7.2¢100) 7.2(100) 7.4(103) 5 7.1-7.4 7.2

* n : total number of measurements.
Source: ESE 1994
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SODIUM CHLORITE CVIRGINICA

ESE PROJECT #: 3943014-0300-3140
CMA #: CD-7.0-3AT-ESE

Table 6. New shell growth in eastern oyster (C. virginica)
exposed to sodium chlorite in a 96-h flow-
through, shell deposition test.

Mean measured

concentration Individual new shell growth
(mg/L) of : (mm)*

sodium chlorite

0 - control 2.4 3.0 1.8 2.6 3.2
2.4 2.8 1.7 3.0 2.1
1.5 0.5 0.9 1.7 1.3
3.4 2.3 2.9 5.3 2.4

Treatment mean and standard deviation
2.36 + 1.04

14.3 2.9 2.0 2.0 2.2 4.2
2.3 1.6 1.0 1.1 1.2
2.0 2.5 1.9 0.7 1.8
1.9 1.0 2.0 1.8 2.8

Treatment mean and standard deviation
1.95 + 0.80

27.1 0.7 0.7 0.6 1.5 1.0
1.0 0.5 1.4 1.7 1.0
0.6 1.1 0.7 0.9 0.7

Treatment mean and standard deviation
0.71 + 0.52
54.1 0.5 0.5 0.8 0.7 1.1
0.7 1.0 0.5 0.8
Treatment mean and standard deviation
0.33 £+ 0.40
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Table 6 continued.

SODIUM CHLORITE CVIRGINICA

ESE PROJECT #:

CONFIDENTIAL

3943014-0300-3140

CMA #: CD-7.0-3AT-ESE

Mean measured

concentration Individual new shell growth
(mg/L) of (mm)*

sodium chlorite

101 0.4 0.8 0.7 0.7

Treatment mean and standard deviation

211 0.5

0.13 + 0.28

1.0 0.7

Treatment mean and standard deviation

0.11 + 0.28

* Each treatment had 20 organisms exposed at test start.
Only those organisms with new shell growth (> 0.1 mm) are
listed. All 20 values (less than 0.1 mm being considered 0)
were used to determine mean and standard deviation.

Source: ESE 1994
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Table 7. Percent reduction in new shell growth in eastern oyster
(C. virginjca) exposed to sodium chlorite in a 96~h flow-
through shell deposition test

Mean measured

concentration - Percent reduction in new shell growth®
(mg/L) of

sodium chlorite

0 - control ‘ 0%

14.3 17.6%

27.1 70.1%°
54.1 86.0%"

101 94.5%°

211 95.3%°

* mean control growth - mean treatment growth X 100

mean control growth

* significant reduction based on computer program for Steel’s Many-
One Rank Test.

Source: ESE 1994
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CMA #: CD-7.0-3AT-ESE

Appendix A- Copy of Unfiltered Seawater Characterization
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UNFILTERED SEAWATER CHARACTERIZATION®

PARAMETER
Arsenic
Aluminum
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Mercury
Magnesium
Nickel
Selenium
Silver
Sodium
Zinc

Nitrogen, NH,+NH,

Nitrogen, NH, Unionized

Nitrogen, NO,+NO,

pH
Alkalinity

Sulfide
Hydrogen Sulfide
Turbidity
Dissolved Solids
Suspended Solids
Fluoride
Cyanide

Carbon, TOC
COD

Pesticides-Organochlorine and PCB's

Pesticides-Organophosphate

ESE #:

CONFIDENTIAL

5.8 ug/L
251 ug/L
<0.5 ug/L
303 mg/L
<10 xg/L
<20 ug/L
<5.0 ug/L
316 ug/L
<2.0 ug/L
<0.20 ug/L
902 mg/L
<15.0 ug/L
<2.5 ug/L
<5.0 ug/L
8210 mg/L
<20 ug/L

<0.02 mg/L as N
<0.00! mg/L
<0.034 mg/L as N

8.3

180 mg/L
as CaCO,

<0.05 mg/L as S
<0.03 mg/L
<0.40 NTU
32600 mg/L

40 mg/L

0.87 mg/L
<0.002 mg/L
11.5 mg/L

232 mg/L

<0.005 ug/L
<2.52 ug/L

SODIUM CHLORITE CVIRGINICA
3943114-0300~3140
CMA #: CD-7.0-3AT-ESE

METHOD
EPA 206.2
EPA 200.7
EPA 213.3
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 239.2
EPA 245.1
EPA 200.7
EPA 200.7
EPA 270.2
EPA 200.7
EPA 200.7
EPA 200.7

EPA 350.1
Calculated
EPA 353.2

Meter
EPA 310.1

EPA 376.2
S Method(4286)
EPA 180.1
EPA 160.1
EPA 160.2
EPA 340.2
EPA 3353
EPA 415.1
EPA 410.1

EPA 8080
EPA 8140

* The characterized seawater is natural seawater collected from the Atlantic Ocean near
Marineland, Florida. The seawater sample was collected from ESE's seawater delivery system

on September 9, 1993,
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Appendix B~ Pertinent Raw Data
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U <c3oe -4

Table 3. Shell growth data from toxicity test with sodium chlorite

Kowxsg ¥‘MC)\ “AQ— 5*0\&1

Sbell Growth at Longest Finger (mm)

Nominal Concentration of Sodium Chlorite (mg/L)

Oyster (con)
Number 0.0 70.6 121 252 504 1,008
1 2.2 1.9 1.3 0.0 0.0 0.0
2 2.1 1.7 1.0 0.0 0.0 0.0
3 1.9 2.2 1.2 0.0 0.0 -
4 2.4 2.4 1.6 0.2 0.0 -
H 2.1 2.3 1.4 0.0 0.0 -
6 2.1 2.0 1.3 0.0 0.0 -
7 2.3 2.1 1.0 0.1 0.0 -
8 1.9 2.2 0.9 0.0 0.0 -
9 2.3 1.9 1.4 0.0 0.0 -
10 2.2 2.2 1.5 0.0 0.0 -
11 2.0 2.4 1.3 0.0 0.0 -
12 2.4 2.0 1.6 0.0 0.0 -
13 2.0 2.1 1.0 0.1 - -
14 2.1 2.1 0.7 0.1 - -
15 2.1 1.7 0.8 0.0 - -
16 1.8 2.3 1.1 0.0 - -
17 1.7 2.4 0.9 0.0 - -
18 2.2 1.8 1.3 0.0 - -
19 2.4 2.1 1.2 0.0 - -
20 2.1 2.0 1.0 - - -
Mean 2.1 2.1 1.2 0.1 0.0 0.0
Std. dev. 0.2 0.2 0.3 <0.1 - -
Percent 100.0 100.0 57.1 1.4 0.0 0.0

of control

Note: con = control.

EnviroSystexs Study Number 90113-DE
Page 1B of 25

Resource Anoivsts. inc.. Subschary of MILLIPORE
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CONFIDENTIAL
SODIUM CHLORITE CVIRGINICA
ESE #: 3943114-0300-3140

) . i ingMA #: CD-7.0-3AT-ESE
Environmental Science and Engineerin Page:
Aquatic Toxicology Department ESE QA Form: 069

Gainesville, Florida Effective: February 1950

SUBJECT: TEST CALCULATIONS FOR DILUTER STUDIES

SPONSOR: Crp PROJECT NUMBER: IWM3e1d =~ € 3cc - Yide
TEST SUBSTANCE: Sedidoe, e lovd TEST SPECIES: [

Stock Delivery (define units):
Mixing Chamber Volume (define units):
Highest Test Concentration (define units):
Percent Active Ingredient:
Solve for x, where x = stock concentration as active ingredient
(Mixing Chamber Volume) (Highest Test Concentration)

X =
Stock Delivery

Show Calculations:

(o.3235L) (200 ny/i)
S{-\.c\\ bb"“": 31211 "\j“— - O.QZL 2—? 2OO V\L{N\.

STOCK PREPARATION
(Stock Concentration)(Volume of Stock Prepared)=Test Substance as

Active Ingredient
(Test Substance as Active Ingredient/Percent Active Ingredient)=

Test Substance to be Weighed out :

Show Calculations:
(3.7_2\1 D(L) (lDL\ = 3‘2.2ﬁ73/0~—lc‘ = qo'g‘-,sr\ 5/QC L oshel

'—_’9 le3.50 f)/‘-{b L Sheck

SOLVENT CONTROL DATX AND CALCULATIONS
Solvent: NA Solvent Mixing Chamber Volume: ~®

Solvent Delivery Volume: wh_ Solvent Concentration: NR

Calculate the solvent concentration by the following equation:
X = stock solution delivery volume/mixing chamber delivery volume

Show Calculations:

Calculate the sclvent delivery volume by the following equation:
X = (solvent concentration) (volume of solvent mixing chamber)

Show Calculations:

S

FORM: DILCALC
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CONFIDENTIAL

i SODIUM CHLORITE CVIRGINICA
3 ESE #: 3943114-0300-3140
CMA #: CD~7.0-3AT~ESE
Environmental Science & Engineering, Inc. Page:
Aguatic Toxicology Laboratory QA Form Number: 031
Gainesville, Florida Effective: APR 1¢%3
DILUTER CALIBRATION
Sponsor: (MA Test Substance: —xiun Chlovite
Project Number: 34430i4-030C- 3140 Test Species: C virginiL a
Date Calibrated: 3-lv-94 Calibrated By: /@
Diluter ID Number: 3 Location: Oyskr dhiuker coom
Calibrated for a _5:9__ % diluter.
Desired Cell Volumes (mL ) Measured Cell Volumes (mi )
Cell
ID Water Chemical Water Chemical
1eq 168, I8
lconT<.o ¢ 0 ] =
| 154,185,155 5 w.5 18.5,10.2
G2 50 1o o
., - (M0 win g L
25 e icq 7 20 sz 202
) 125 ¢,z 1zt “4z.0,52.2.41 4
257, 125 28 qH1.75
e EERIRLE S I 5..0,82.¢,53 0
50 $35 35
tef 16k, 167
cet, ¢ 7 -
SPLITTER BOX DELIVERY CALIBRATION
Splitter Box ID |
Replicate A _/‘//l5~
Volume ( ) :
Replicate B —
Volume ( ) /
Comments:
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"CONFIDENTIAL
SODIUM CHLORITE CVIRGINICA
ESE #: 3943114-0300-3140

Environmental Science & Engineering, Im:.CMA #: CD-7’0-3A’£;gEeS:E

Aguatic Toxicology Laboratory ESE QA Form No.: 0l1S5A
Gainesville, Florida Effective: APR 1993

ACUTE TOXICITY DATA SHEET-BIOLOGICAL DATA

SPONSOR: o Bt PROJECT NUMBER: _ 3-ulc - . 3.1 Jv.

TEST SUBSTANCE: 5241!& ‘:A{&:Zf TEST SPECIES: C vigminaca

ANIMAL HISTORY

Sample Information and Description Found on Page 532 of Test Substance Log

éot\ No./Batch No.: a4y -2s Date Maintenance/Acclimation
i e One) Began: 31219y
See Page No.: S¥_ of Animal Collection/ Condition of Animals: Necow .\

Receipt Log
Life Stage/Age: Elg

See Page No.: G4  of Jeiwe belnale l&.\.b\'(_f.j
For Raw Data on Animal Holding

Mortality in Tank 48 Hours
Prior To Test lInitiation:

T (%)
TEST CONDITIONS
Range-Finding Static Time Added Test Location
c . Substance/Aninmals .
v/ Definitive x_ Flow-Through / i3c Custae it
Test System: Test Container Test Solution Test Container
Covered imensions@ Height: Composition:
— Open il wudsh  Heshr g p‘
e LS X LS XISY 2bem Chss
Test Chamber Volume (L) Test Solution Volume (L}
0.34, 1.6, 3.8, 30 - ,‘3 0.20, 1.0, 3.0, 10 ~ 82

Protocol: Gt of srdim chizede s wve St Aee™e n Gecdenn sk

(Frsrestee wwghoen)

Dilution Water: Type of Lighting: Photoperiod:
[T PR e {'.Htrhk' [P P Floecesio Lol 2 On
Cicle One: Test Substance as Active Ingredient/Whole Material
Test C ntration |Con- |Solv Solvent/
Y ég;L ug/L trol {cont |12$ | 2% $o |\oo [ 7200 § carrier:
llskmount of Substance/ 3¢
tock Added ( ) NA NA Doabke " .
Sgl &4\:*"( r S\ b Solvent/
Stock Solution Shaer Carrier
Used (e.g., 1’, 2’) 1 NA NA Concen-
traion:
Amount of Dilution .
Water Added ( ) (f
Amount of Solvent
Added ( NA NA NA NA NA NA
Analyst: s Date: ,3?:‘9‘6-'4 Comments in Daily Loa
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CONFIDENTIAL

SODIUM CHLORITE CVIRGINICA
ESE #: 3943114-0300-3140
CMA #: CD-7.0-3AT-ESE

S ST I LTI S S IR S S TR SRS PGS SEFTS I IF YRS B I RUE IPRS I B L PAGE :
Cadlnesyv i fe, Fioi dda ESL QA FORM: 016
EFFECTIVE: JUNE 1g9q
STil :}‘O.\]CI‘D DAT, SHEEI=--WATER QUALITY DATA ’,‘
PRCIECT WUMBER: SRS ¢ Gos ML :
TLST SURSTANCT: _ Soldivma  chlodde TEST SPECIES: (. yremvace ;
DATE 22z-a4 2 -ziis | 320 | 3 2= g0 jay
TIME \3DC RN, Y u>Cc 1400
DATA BY Cn 7o T Cm Jr
OMINAL T cfrT KR T T
NCEN- IR E[S ala E(:_I;J ERLD EfsL E|sL
ION E| Mior L{NiM Df Mjer Dl Mlor Di Mlor
g/L™nug/Lipll P[uD pH [po| K| Df P[RD|pH |0 P |HD |pH jo || P |HD jpH jo| P [HD |pH DO
A - 2427 [P las[]7 2 7.¥ .2 ‘o
CONTROL 23:1?"9“’ 17 422‘ I7apdz42 228027 pcln.3
s (- l- | === - - FL- |- ) |
na286 106 -] |23z Y 279 pafzal 27 Shilzzcle 1 e s
\2.6 3 1 i JE DU S D NN S A
(" Al ze [s.¢74 Ban [ 1%nled|zrab Mz 2apdzee21 6. {1y
2S B - - - = i=l-1-~t={-{-H-{-1=l4-1-1-1-
Plsslzy s 74| 25 ) G2 5[ 275 ch bz Sl T 1Pl e {27 B C u
Se - T =C = F = - e =T = == -1 -
Dias|2sk o 74 233 27 S22 C 7.71,22’)27 5[ 412302 7{8 1 {74
l«eC'b__’________“__________
Dbdzsk 23| . | Izl a [2a)res | 2qe oz d27 b s | 242 [
e A T === 1- - FT-TH - =1 -1 = -1 - -1 -
|11
L)
/,——-F“/
{ B = ‘ N~ { IS ¥'S SOz le.c 152 Jorn
{ .nstrument/ J¥> e |og rsfuflselodi s | A L2 5
ethod : Z.Sz‘-i'- '2,5’:{‘”«252\14%’2\45
KEY: TEMP ~ Temperature DO - Dissolved Oxygen
SL - salinity ALX -~ Alkalinity
HD - Hardness COND - Conductivity
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CONFIDENTIAL
N SODIUM CHLORITE CVIRGINICA
j ESE #: 3943114-0300-3140
; CMA #: CD-7.0-3AT-ESE
- Environmental Science & Engineering, Inc. Page:
Aquatic Toxicology Laboratory ESE QA Form No.: 0158
Gainesville, Florida Effective: MAR 1993
Bz Y93 - LR 2 B i RSN
SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL
0-HOUR 24-HOUR 48-HOUR 72-HOUR 96~-HOUR
DATE - afzglad slralsd | afss]ay afaifay § 4/ 1G4
ANIMALS FED e _ Ney Nes Nesy e
TIME J 3o 1330 {0oC DO VNG
DATA BY MO fe L e e
NOMINAL R
ICONCENTRATION E NO. NO. NO. NO. NO.
% =] ug/L P oBS. |ALIVE joBS. [ALIVE JOBS. |JALIVE JOBS. {ALIVE *)BS. (ALIVE
e § T < NQowe, :
CONTROL P~ [ - e | 2 M | 20 Newe | 20 o | 26
A e e Tl 2 fowe ] 20 Troa | 20 fbeeg 28
\ ’.\
A ool 20 ks |24 pot | 25 o[ 2 [Nee] 20
rAS 1 _ . _ _ _ —_
. A B Ze Qo] 2¢ JRer] 20 foem] 2o Nowel 2
L& _ - .
-, £ o] D frn | e e | 2o Nendl 22 ke el 2C
. : < . 4 cea T
G o frod 2 Bt TT B pead A bt | VS 1T ¥ C
e -
— —— -
l/
]
. /
{ OBSERVATION KEY
OBS - OBSERVATIONS DRK - DARKER THAN CONTROLS NF - NOT
NONE - NORMAL CONDITIONS LT - LIGHTER THAN CONTROLS FOUND
AS - AT SURFACE RAR - RAPID RESPIRATION
LE - LOSS OF EQUILIBRIUM PRE -~ PRECIPITATE BS - BRINE
LETH -~ LETHARGIC FOS - FILM ON SURFACE SHRIMP
HYP - HYPERACTIVE UC - UNDISSOLVED CHEMICAL
TRN - PODAATT, MAVFEMFENT CLDY ~ CLOUDY SOLUTION
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SODIUM CHLORITE CVIRGINICA
ESE #: 3943114-0300-3140
CMA #: CD-7.0-3AT-ESE

ESE Bioassay Department Page:
Gainesville, Florida QA Form: 042
Effective: September 1985
SUBJECT: OYSTER SHELL GROWTH DATA

Sponsor: {mA Project No: _3G43c (4 -~ 6300- 3i4¢
Test Substance: Dodin Chbrde Test Species: Eachrn Cuys e
Oy;:er Nev Shell Growth (millimeters) .

0.

m T Ll e i e

? 2C 20 061 cC oo GO /

3 LY 20 Ck co Q0 oG /

b2ee 22 CC CS5.C0 CS /

s 32 H4r o O oY a0

¢ 24 23 15 ©5 00 o0 /

T2y Ve oo oo Co O /

8 1.7 LO CC X O CC /

C * 3o 4L LSS 00 CC /

020 Kk Ao ©1 Lo 00 /

11 1D 2 1 o O0X oC ]

12 £S5 25 o5 1\ A oo /

13 9 9 ¢ 03 coCo /

14 [ B I R s N W e N o Yl BN O X &) /

13 1K 2O 00 oo C7

34 (9 oL o oC /

AL Ao S T & TR W N o X G R 6 X o} /

1 29 20 ©1 Q8 Co /

v 53 .x €9 cc oo [

» 24 28 031 0% CO ’ _
Mean 236 1443 ¢S 0.33% cad 0. P
5.D. Ted c_a:_‘ﬁ_ﬁ_'ﬂ.ﬂt_.?__‘us_.ﬁ.}_'i.u__%__
Difference .= __ Q.16 .Ln.&u. o3 123

( T Change .= _ 1D 200 Ko A4S ﬁﬂ ,/
DATE: - -Gy e S DATA BY: (\'Y\
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g : SODIUM CHLORITE CVIRGINICA

- ESE #: 3943114-0300-3140
CMA #: CD-ppQg3AT-ESE

- 96-\\ EC50

RARRR AR R R R R R R AR AR R AR R R A AR AR AR AR R RN R RN R AR R AR AN R AR AR RR RN AR R R AR A AR AN AR

94BCiY-Chr0- 3140
Results calculated using the Binomial Method.

RRRR A SRR AR AR R AR ARSI AR A RN R AR I A AR AR N AR A AR N R A A Rk d bk Rk kdr ko
Client :___ C A species : _ €ostecn Ogs\zr

2lzgfad  to __u/ilay

Test Material : _Sod\, . Chlo’de

Dates of test

Report run by : 33N Date : 04-08-1994

Concehtration units (Circle One) : & PPTh PPi PPB Other

7: ﬂoz&..c.\- [T \\.\ G-f::‘\-‘\-\ Ca.q"r(a &c QA’h‘aTﬁ

Conc. Number N Y Percent Binomial
(L) Exposed ad 353’1.“ ad Prob. (%)
210.5 100 9% 95.0 < 0.001
101.1 100 95 95.0 < 0.001
54.1 100 86 86.0 < 0.001
27.1 100 70 70.0 0.004
14.3 100 18 18.0 < 0.001
Control 100 0 0.0 N/A

te -- The Binomial test shows that 14.29 and 27.13
can be used as statistically sound conservative 95 %
confidence limits because the actual confidence level
associated with these limits is greater than 95 %.

Note -- An approximate LC50 of 21.37 is obtained by nonlinear
interpolation between 14.29 and 27.13

AR R AR AR AR R ARSI AR R AR AR R AR AR R R AR R AR AR RA AN R A RN RN RR ARSI AN I ARk R Rk kb

C c\\ C\A\°\¥‘\° \s b asy\N Ca wmitaw

ceduckien T aiw  ghell S‘cwl(t\
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SODIUM CHLORITE CVIRGINICA
ESE #: 3943114-0300-3140
CMA #: CD-7.0-3AT-ESE

e U N N O YR

-
-

Sodium Chlorite/Eastern Oyster NOEC

File: c:qgqg.3jjy Transform: NO TRANSFORMATION

4 N

““i-square test for normality: actual and expected frequencies

INTERVAL <-1.5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5
EXPECTED 8.040 29.040 45.840 29.040 8.040
OBSERVED 2 26 62 19 11

Calculated Chi-Square goodness of fit test statistic = 15.1135
Table Chi-Square value (alpha = 0,01) = 13.277

Data FAIL normality test. Try another transformation.

Warning - The first three homogeneity tests are sensitive to non-normal
data and should not be performed.

Sodium Chlorite/Eastern Oyster NOEC
File: c:qgq.jjy Transform: NO TRANSFORMATION

Hartley’s test for homogeneity of variance

o
lculated H statistic (max Var/min var) = 14.22
fosest, conservative, Table H statistic = 6.4 (alpha = 0.01)

Used for Table H ==> R (# groups) = 6, df (# reps-l) = 15
Actual values == R (# groups) = 6, af (# avg reps-1) = 19.00

Data FAIL homogeneity test. Try another transformation.
NOTE: This test requires equal replicate sizes. If they are unequal

but do not differ greatly, Hartley’s test may still be used
as an approximate test (average df are used).
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3ﬁ*5°iﬂ~0300;3\40
Sodium Chlorite/Fastern Oyster NOEC ,

File: c:gqg.jjy Transform: NO TRANSFORMATION
STEELS MANY~ONE RANK TEST - Ho:Control<Treatment
. TRANSFORMED RANK CRIT.

GROUP IDENTIFICATION MEAN SUM VALUE ar SIG
1 Control 2.360
2 14.3 ng/L 1.945 353.50 327.00 20.00
3 27.1 ng/L 0.705 237.50 327.00 20.00 *
4 54.1 mg/L 0.330 219.50 327.00 20.00 *
5 : 101 mg/L 0.130 213.00 327.00 20.00 ®
6 211 mg/L 0.110 213.50 327.00 20.00 *

Critical values use k = 5, are 1 tailed, and alpha = 0.05
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COMPLIANCE STATEMENT

The data presented in this report was an accurate representation of the investigations
conducted. This study was conducted in compliance with current Federal Insecticide,
Fungicide and Rodenticide Act (FIFRA) Good Laboratory Practice Regulations (40
CFR Part 160). All records pertaining to this study were maintained at Chemical
Manufacturers Association GLP archives located at 2501 M Street, N.W.,
Washington, D.C. 20037. A copy of the original raw data will be archived in the
ESE Gainesville Analytical Services GLP archives located at 14220 West Newberry

Road, Gainesville, Florida 32607.

NTEYE )

David H. Greer, Jr.,, Y
Program Manager, Study Director
ESE, Inc,

fE=—

Kathleen K. Allen

Water Quality Department Manager
ESE, Inc.

Robert Romano, Ph.D.
Director of Special Programs
Chemical Manufacturers Association
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This study was monitored by Environmental Science & Engineering, Inc. (ESE) Quality
Assurance Unit to assure that the guidelines and Standard Operating Procedures (SOPs) used to
conduct this study were followed.

The final report -or this study was reviewed by the Quality Assurance Unit and, accurately
reflects the results of the study as conducted, including all areas of compliance or noncompliance
with Good Laboratory Practice Standards, the study protocol and ESE’s SOPs.

N Omvﬁm PLD.

Joe Owusu-Yaw

QAU GLP Qoordmator

Audit Date
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EXPERIMENTAL INITIATION DATE: March 2, 1994
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DETERMINATION OF SODIUM CHLORITE IN SEAWATER

1.0 SCOPE AND APPLICATION
This method describes the analysis of Sodium Chlorite at the milligram per
liter (mg/L) level in seawater.

2.0 SUMMARY OF METHOD
The reference analytical method used for this validation study was "The
Measurement of Chlorite Ion in Seawater by IC Using the
Chlorpromazine Post Column Reaction® [NOVATEK Application Note
for the Chemical Manufacturers Association (Contract CD-6.0-NOV,
Appendix I)]. This method is based an ion chromatography post-

"> column procedure using USEPA Method 300.0 with a borate buffer
eluent. The post-column procedure uses photometric detection at 530
nanometers (nm). Following separation, chlorite (CLO;’) reacts with
chlorpromazine in acidic media. This detection chemistry shows no
interference from most common anions.

3.0 APPARATUS AND MATERIALS

3.1 Ion Chromatography System: Dionex IC Model DX-300.

3.2  Analytical Column: Dionex AS11.

3.3  Post Column Derivatization: Technicon II reagent manifold and colorimeter.
3.4 Data system: Dionex Al 450.

3.5 Volumetric Flasks: Various.

3.6  Analytical Balance: Mettler AE160.

3.7 Test Materials: Sodium Chlorite (Aldrich Lot # 01615KY and #05801JZ,
80% purity and NOVATEK, 99.75% purity).

3.8 Boric Acid: Aldrich lot# 05625MY, ACS reagent grade.
3.9 Sodium Hydroxide: Fisher lot# 9338003-24, 50/50 (w/w) solution.
3.10 Eluent: Borate eluent, 25 millimolar(mM) NaOH/50 mM H,BO,.
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Regenerant: Supressor Regenerant, 12.5 mM H,SO,.

Water: Deionized (D.1.) water.

Seawater Test Solution: Ethylenediamine, 50 mg/L in full strength natural
seawater.

Derivatization Reagent: Chlorpromazine hydrochloride (Sigma Lot#
112H0125), 0.56 mM in D.1. water.

Hydrochloric Acid Solution: 350 mL.concentrated hydrochloric acid in 2 L
D.1. water,

ELUENT PREPARATION

“ The eluent was prepared by dissolving 12.4 grams (g) of boric acid into 1 liter

5.0

6.0
6.1

of D.I. water in a 2 liter volumetric flask. To the boric acid solution, 2.6
milliliters (mL) of 50/50 (w/w) sodium hydroxide solution was added, and the
flask brought to volume with D.1. water. The contents of the flask were
mixed thoroughly by inverting several times.

DERIVATIZATION REAGENT PREPARATION

The derivatization reagent was prepared by dissolving 0.2 g of chlorpromazine
hydrochloride in 1 L of D.I. water. This solution was degassed with nitrogen
prior to use.

STANDARD PREPARATION
PREPARATION OF CALIBRATION STOCK STANDARD

A calibration stock (spiking stock) was prepared by accurately weighing 1.676
g of sodium chlorite (80 %purity, Aldrich lot # 05801JZ) into a 1,000 mL
volumetric flask and bringing to volume with deionized water. The solution
was mixed thoroughly by inverting the stoppered flask several times.  The
concentration of this stock solution was 1000 mg-chlorite/L. This solution was
used to prepare the instrument calibration standards.
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PREPARATION OF CONTROL STOCK STANDARD

A control stock standard was prepared by accurately weighing 1.676 g of
sodium chlorite (80 % percent purity, Aldrich lot # 01615KY) into a 1000 mL
volumetric flask. The flask was brought to volume with D.I. water and mixed
thoroughly by inverting the stoppered flask several times. The concentration
of this stock was 1000 mg-chlorite/L. This sol: ion was used to prepare the
fortified samples for the method validation.

PREPARATION OF CALIBRATION VERIFICATION STOCK

An independent calibration verification stock (ICV) standard was prepared by
accurately weighing 0.1676 g of sodium chlorite (99.75 % purity, NOVATEK)
into a 100 mL volumetric flask. The flask was brought to volume with D.I.
water and mixed thoroughly by inverting the stoppered flask several times.
The concentration of this stock was 1250 mg-chlorite/L. This standard was

- used to verify the preparation of the calibration and contro} stocks.

STANDARDIZATION OF CHLORITE STOCKS

All Chlorite stock solutions were standardized using the iodometric procedure
(Standard Methods, 15th Edition, Method 410A). Twenty five milliliter (mL)
of each stock solution was volumetrically wansferred to separate 125 mL
erlenmeyer flask and 0.5 g of potassium iodine (KI) was added to the flask and
dissolved. After the KI was dissolved, 0.5 mL of concentrated sulfuric acid
was added and the flask was stoppered and placed in the dark for 5§ minutes,
Each flask was titrated with 0.1 N thiosulfate, adding 1 mL of starch indicator
solution when the brown color became light yellow. Titration was continued
until the solution became clear.

PREPARATION OF WORKING CALIBRATION STANDARDS

One mL of the 1000 mg/L calibration stock was dilluted with D.I. water - 10
mL in a 10 mL volumetric flask. The concentration of this intermediate
calibration stock was 100 mg/L. A series of 7 dilutions of the calibration
stock were prepared for use in instrument calibration. The following dilution
schedule was used to prepare the calibration standards.
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Intermediate Final Calibration
Chlorite Volume Standard
Calibration | (mL D.I. water) Concentration
Stock (mL) (mg/L)
(100 mg/L)
0.02 100 0.02
0.05 100 0.05
0.10 100 0.10
0.20 100 0.20
0.40 100 0.40
1.00 100 1.00
2.00 100 2.00

PREPARATION OF FORTIFICATION SOLUTIONS
SECONDARY FORTIFICATION SOLUTION

A secondary fortification solution was prepared by transferring

1 mL of the control stock into a 100 mL volumetric flask. The flask
was brought to volume with D.I. water and inverted several times to
mix thoroughly. The concentration of this solution was 10 mg-
chlorite/L.

PREPARATION OF FORTIFICATION SAMPLES

Low level fortification samples, 0.1 mg-chlorite/L, were prepared by
transferring 100 microliters of the secondary fortification solution (10 mg-
chlorite/L) to a 10 mL volumetric flask. The flask was brought to volume
with filtered natural seawater fortified with 50 mg/L of ethylenediamine. The
fortification samples were prepared in triplicate and mixed thoroughly by
inverting the stoppered flask several times.

High level fortification samples, 250 mg-chlorite/L, were prepared by diluting
1 mL of the control stock (1000 mg-chlorite/L) with 3 mL of filtered natural
seawater fortified with 50 mg/L ethylenediamine. The fortification samples
were prepared in triplicate and mixed thoroughly by inverting the stoppered
flask several times.
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8.0 SAMPLE ANALYSIS
8.1 INSTRUMENT OPERATING CONDITIONS

The following instrumental conditions were used during analysis of test

samples.
System L.D. IC Model DX-300, #1
Separation Column AS11 #1700
Suppression AMMSII #8909
Injection Loop 50l
Flow Rate 1.0 mL/min
Pressure 680 psig
Offset 5.1 micro-Siemens (uS)
Eluent 12.5 mM NaOH/25 mM H;BO,
Regenerant 25 mN H,SO,

The configuration of the post column derivatization and visible detection
system is presented as Figure §-1.

Post - Column Setup:
Waste

From IC Cell Waste
BLK/BLK &  0.32mbLimin Air
ORG/ORG }  0.42mL/min Chiorpromazine
GRN/GRN I 2.0mL/min HCI

(116-0489-01)

11 Tum 6 Turn

Colorimeter BLU/BLU | 1.6 mUmin
15mm Flow Cell Waste =
530 nM Filter Proportioning Pump

Standard Calibration Control on Colorimeter Set at 500 (Mid-Range)
“Damp 1" Noise Attenuation

Figure 8-1  Post Column Derivatization/Visible Detection System Configuration
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8.2 INSTRUMENT CALIBRATION AND SAMPLE ANALYSIS

8.2.1 After the instrument had warmed up and stabilized, the column was ’primed’
with injection of the 2.0 mg/L calibration standard followed by an injection of
D.I water.

8.2.2 Each calibration standard, beginning with a D.1. water blank was injected in
order of increasing chlorite concentration.

8.2.3 A 1.25 mg/L instrument calibration verification standard (ICV) was analyzed
to confirm that instrument calibration standard preparation was correct.

8.2.4 After calibration was complete, each set of fortified test samples were injected
beginning with a seawater blank. Scawater samples were diluted by a factor
of 4 to prevent overload of the column and subsequent retention time shifts.
Dilution factors of 4 were used for the low level fortification samples and 250

"~ was used for the high level fortification samples.

8.2.5 After all sample analyses were complete, a 1.0 mg/L continuing calibration
verification standard (CCV) was analyzed to verify instrument stability
throughout the analytical run.

9.0 QUANTITATION

9.1 A quadratic regression curve of Chlorite concentration versus instrument
response, expressed as peak area, was generated from the data obtained during
instrument calibration. The regression was used to calculate concentrations of
Chlorite in samples and quality control fortifications by substitution of peak
areas found in samples and quality control fortifications into the regression
equation generated from the calibration data. '

9.2 Recoveries of Chlorite from the fortification test samples were calculated by
comparing the calculated found concentrations in the fortified samples with the
nominal fortification levels. Simple arithmetic means and standard deviations
for the method validation fortification levels were calculated and used to
generate the quality control limits for the toxicity test sample determinations.

10.0 DATA ACCEPTABILITY

10.1 Calibrations were considered acceptable if the correlation coefficient of the
curve was greater than or equal to 0.995.

10.2 Continuing calibration standard response (post-run) agreed within plus or
minus 10 percent of the original analysis response for that standard.
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10.3  Quality control limits were established using results obtained during the
method validation study. Warning limits were set at plus or minus 2 standard
deviations from the mean of all recovery values. Control limits were set at
plus or minus 3 standard deviations from the mean.

o
W

11.0 SAFETY

All reagents and test materials should be handled with care to avoid
unnecessary exposure of any personnel to these potentially toxic materials
Material Safety Data Sheets should be read by all personnel involved with the
determination of Chlorite. Avoid skin contact or ingestion of Chlorite.

12.0 METHOD VALIDATION RESULTS

*~ Recoveries for fortified samples ranged from 99.8 to 109 percent. The
calculated mean recovery was 103.5 percent with a standard deviation of 3.7.
Result for individual fortification samples are presented in Table 12-1. The
reporting limit for chlorit~ using this method was 0.08 mg/L in seawater.

Low level fortification .  ples were analyzed undiluted. Due to column
overload, there was no recovery of chlorite from the undiluted samples. There
were no significant interferences noted during the analysis of chlorite when
utilizing the post column derivatization and visible detection system proceeded
by separation of chlorite by ion chromatography.

Example chromatograms for standards and fortification samples depicting both
the ion chromatographic conductivity and post column derivatization visible
detection systems are presented as Figures 12-1 through 12-4.

>3 000013




G oia

. CONFIDENTIAL

SODIUM CHLORITE CVIRGINICA
ESE #: 3943114-0300-3140
CMA #: CD-7.0-3AT-ESE

Table 12-1  Fortification Results of Chlorite Analytical Method Validation

Target Found
Fortification Conc. Conc. Percent
Level (mg/L) (mg/L) Recovery
Low SPK #1 0.10 0.109 109
Low SPK #2 0.10 . 0107 107
Low SPK #3 0.10 0.103 103
High SPK #1 250.00 249.4 99.8
"+ High SPK #2 250.00 251.1 100.4
High SPK #3 250.00 254.9 102
Mean 103.5
Std Dev 3.7

Std Dev = Standard Deviation

Source: ESE, 1994
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Area Report

Data Reprocessed On 03/08/1994 10:08:17

| Bamnple Name: AUTOCAL7R - AlQ Date: 03/08/1984 16:38:39 !
{ Data File : C:\DX\DATA4\ch030801.d10 !
i Method : C:\DX\METHOD\CLO2.net !
| ACI Address: 1 Bystem: | Inject##: 10 Vial:aAlo0 Detector:CDM-2 [
! Analyst : Column: : :

Calibration Volume Dilution Points Rate Start 8top Area Reject

External S50 1 2280 2Hz  0.00 18,99 S00

frrrsraterrdsentocsrennersr Peak Report: All Peasks tesacscsvsccnssesvesvertsesas

Pk. Ret% Delta Component Coricentration Area Response Bl.
Num Time Nane MG/L Factor Code
1 1.25 0.000 5484475 0.000 1
2  3.00 0.C. CLO2 1.000 11585140 0.000 1
3 5.20 0.0600 4040705 0.000 1

" cals 1.000 21110320

File: cho30801.4d10 Sample: AUTOCALZR - 410

CLOR? 200 ./
2.0

B B ol T e o e o e o o s B

o 2 4 & L] P 12 14 18 1€

Hiduves

Figure 12-1 Example Chromatogram of Chlorite Standard (1.0 mg/L) - Conductivity
Detection. 4
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Area Report

Data Reproceesed On 03/09/1994 10:09:25

! Sample Name: 8P1+QC+*3 - A23 Date: 03/06/1994 21:06:34 H
¢ Data File : C:\DX\DATA4\ch030801.d23 !
! Method : C:ADX\METHOD\CLO2.met H
¢ ACI Address: 1| System: 1 Inject#: 23 Viz..A23 Detector:CDM-2 {
! Analyst : Column: . t

Calibration Volume Dilution Pointe Rate Ctart Stop Area Reject

External S0 250 2280 2Hz 0.00 18.99 500

*RAEEBIURRICIIIsass a0 rdnnase Peal: Reporr_,: Al! Peaks *rstssssssscsersssenasnsnnrss

Pk. Ret% Delta Component Concentration Area Response Bl.

Num Tine Name MG/L Factor Code

1 1.25 0.000 5052670 0.000 ]

2 .03 L. cLe2 255.740 11863418 0. 00¢C 1

3 4,98 0.000 1856239100 ¢.Q00 H
Totals 255.740 1673155188

File: ch030801. 427 Sample = SP1*0OC*3? - A23

!

[0

|

el e R e o LR S L R

¢ 2 4 [ L 10 iz 14 18 18

Misuter

Figure 12-2 Example Chromatogram of Chlorite Seawater Fortification (250
mg/L) - Conductivity Detection.
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Area Repo:rt

Data Reproceseed On 09/1994 10:39:43

! Bample Name: AUTOCAL7?R - AlO Date: 03/08/1994 (6:3&:30 H
| Data File : C:\DX\DATA4\ch030802.d10 !
{ Method : C:\DX\METHOD\CLO2.me2 ;

B ! ACI Address: 1| S8ystem: 1 Inject#: 10 Vial:Al0 Detector :OTHER i
| Analyst : Columr: !
Calibration Volume Dilution Poin:: we 8tart 8Btop Area Reject
External S0 1 2280 ZHz 0.00 18.89 100

RESRFGRIIISRRIRELERO RS Conpongng Reporr.: All Conponengs 228023060620 NRR RS

Pk. Ret% Delta Component Concentration Area Response Bl.

Num Time Name MG/L Factor Code

1 4.52 0,00 S0074+1C-G CLO2 1.000 34796 .00 1
Totals 1.000 34796

EFRBARARRESIRIGOGPrasserssse Paal): Report: Unkrown Pealks *ssstasesossesssssssscrses

Pk. Ret% Delta Coun'onent Concentration Area  Response Bi.
Nuw Tine Nam MG/L Factor Code
Totals 0.000 1

File: cho30802.d10 Sample. AUTOCALZR - A10

SUOTLN-GCLOZZ 482

Lt 0.8

0.2 ‘

i
]\,

{

-0.2

L L AL WAL B L (N A L BB B L S A LA A SN L B S

0 2 4 & L 10 12 14 18 10

Hizures

Figure 12-3 Example Chromatogram of Chlorite Seawater Fortification (250
mg/L) - Visible Detection.
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o Ares Report

Data Reprocessed Or 0370871994 10:41:09

i Bapple Name: SP1eQC+3 - 423 Date: 03/08/1994 21:08:34 !
! Dats File C:\DX\DATA4\ch030802.d2% ' !
! Method ¢ CI\DX\METHOD\CLG2.me?2 ]
! «C] Address: 1 System: 1 rject#t: 23 Vial:A23 Detector:OTHER !

nslyst H Column: !
- i.......'....-.---...--..---..-I.'--- - L2 X ]

Calibration Vsolume Dilution Pointe Ra‘s Btart 8top Ares Reject

External 50 250 2280 2Hz 0.00 18.89 100

PRIRRIESIS IR B IR INNEENS Component Report,:,All Conponengg PHIENERBIBRNIRIIERIIRNCC L,

Pl. Ret% Delta Componenb Concentration Area Response Bl.

Num Time Name MG/L Factor Code

2 4.8 1.11 S0074+IC-G CLO2 249.858 34547 0.000 1
Totale 249.858 34547

PEAEISINIIINIILEIIILIEISIIILS Pan): Repore: Urliriowr: Peaks LA AL LT X LY E Y N

Pk. Ret% Delta Comporent Concentration Ares Response Bl.

Num Tipe Name MG/L Factor Ccde

1.87 ¢.000 776 0.000 1
Totale 0.000 776

File. chos0802.d23 Sample: SP1*QC*3? - 423

1.4 Ll S

°° 1L Tu ————
=0.2 ....‘...].".;v..i....l ...]....I.‘.',,v.,vr
[d 2 4 £ L] ¢ 12 14 1= 19

Hingves

Figure 124 Example Chromatogram of Chlorite Standard (1.0 mg/L) - Visible
Detection.
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ESE PROTOCOL NO.: ASG-94-02
ENVIRONMENTAL SCIENCE & ENGINEERING, INC.

ANALYTICAL SERVICES
METHOD VALIDATION PROTOCOL
STUDY TITLE

Method Validation for the Determination of Sodium Chlorite in Seawater

TEST SUBSTANCE IDENTIFICATION
Sodium Chlorite
‘ CAS No.: 7758-19-2
SPONSOR
Chemical Manufacturers Association

Sponsor Representative: Mr. Robert Romano, Ph.D.
Director of Special Programs
Chemical Manufacturers Association
2501 M. Street N.W.
Washington, D.C. 20037
(202) 887-1198

Study Number: Not Assigned

TEST FACILITY

Environmental Science & Engineering, Inc. (ESE)

Analytical Services

14220 Newberry Road

Gainesville, Florida 32607

ESE Study Director: David H. Greer, Jr.
GLP Program Manager
(904) 333-1608
(904) 333-6622 FAX
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PROPOSED EXPERIMENTAL START DATE

Upon acceptance of the protoco! by the study sponsor. The proposed
experimental start date for this method validation study is February 16, 1994,

PROPOSED EXPERIMENTAL TERMINATION DATE

March 10, 1994,

OBJECTIVE

To validate an analytical method for the determination of sodium chlorite in
- - seawater utilizing ion chromatography with visible (530 nanometers) light
detection in support of aquatic toxicity studies.

REFERENCE MATERIALS

1. Sodium Chlorite, 80% purity (Aldrich Chemical Co. Lot # 0161SKY)

METHODS

The analytical method used for this validation study will be "The Measurement
of Chlorite Ion in Seawater by IC Using the Chlorpromazine Post Column
Reaction” (Novatek Application Note for the Chemical Manufacturers
Association (Contract CD-6.0-NOV, Appendix I). Modifications to the
method will be made only after consultation with the Study Sponsor
Representative.

Analytical Method Validation

The analytical method validation will consist of the preparation of a blank
seawater matrix, triplicate fortifications of seawater at the anticipated low test
concentration (0.1 milligrams per liter (mg/L)), and triplicate fortifications of
seawater at the anticipated high test concentration (250 mg/L). The samples
will be analyzed according to the referenced method and the resulting data will
be analyzed to determine the precision and accuracy of the method.
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Statistical Analysis

Recoveries of Chlorite from the analytical method validation fortification spike
samples will be calculated by comparing the calculated found concentrations in
the fortified samples with the nominal fortification levels. Simple means and
standard deviations for the two fortification levels will be calculated and used
to generate the quality control limits for field sample determinations.

Quality Assurance/Quality Control

Prior to each analytical sequence, a series of analytical calibration standards
will be prepared, analyzed and used to determine the concentration of the
target compounds in the test solutions.

Acceptance of the instrument calibration will depend upon the correlation
coefficients for the standard curves. Calibration will be considered acceptable
if the correlation coefficient of the calibration curve is greater than or equal to
0.995 using either linear or quadratic regression analysis.

At the end of each analytical sequence, a continuing calibration standard (CCS)
will be analyzed to determine the instrument stability throughout the analytical
sequence. The CCS must be within plus or minus 15 percent of the same
concentration standard run at the beginning of the analytical sequence for the
run to be considered valid.

The upper and lower warning and control limits for the analysis field samples
will be set by mutual agreement between the Study Sponsor Representative and
the ESE Study Director upon completion of the method validation study and
review of the recoveries obtained during the method validation study.

REPORT

A method validation report will be prepared in U.S. Environmental Protection
Agency PR Notice 86-5 format documenting all activities associated with the
determination of Chlorite jon in seawater matrices. The report will contain a
detailed write-up of the method for analysis of Chlorite, a data summary of the
results of the method validation, raw data, a quality assurance statement and a
Good Laboratory Practices compliance statement.
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SAFETY

Material Safety Data Sheets (MSDS) will be provided to all personnel involved
in the study. All reagents and test materials will be handled in manners
described in the ESE Laboratory Safety Manual. All chemical reagents and
test materials will be handled with respect to their respective MSDS. It will
be the responsibility of the various ESE Department Managers to impart the
hazards associated with each reagent or test material to the personnel
participating in this study.

GOOD LABORATORY PRACTICES

The study will be conducted using Good Laboratory Practices. All raw data

- generated in the study will be sent to and archived at the Chemical
Manufacturers Association GLP archives located at 2501 M. Street, N.W.,
Washington, D.C. 20037. A copy of the original raw data will be archived in
the ESE Analytical Services GLP archives located at 14220 Newberry Road,
Gainesville, Florida. The Study Director will be responsible for developing
the protocol and writing the report. The ESE Principal Investigator is
responsible for the conduct of the study, and for providing the Study Director
with a final report and all data generated. Additionally the ESE Principal
Investigator will review the protocol, Good Laboratory Practices, materials
and methods, and safety guidelines with all support personnel prior to their
participation in the study. Any deviations from the protocol will be recorded
and changes in plans will be discussed with the Study Director and the Study
Sponsor Representative in advance, as well as being written and attached to
this protocol as amendments.
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APPROVAL SIGNATURES

Sponsor Representative: LW . ﬂnu-»obate M . al.; 2icd

Robert Romano, Ph.D.
Director of Special Programs
Chemical Manufacturers Association

Study Director: m’“& U. AUM— Date ﬂﬂlh‘*’
David H. Greer, Jr. S J

GLP Program Manager
ESE

Principal Investigator: %’/ Date /255"

Kathleen K. Allen
Water Quality Department Manger

ESE
ality A : 100& ) 40 Date __3[>/4y
Quality Assurance Portia O. Pisigan “Vafw ae. S

Quality Assurance Unit Supervisor
ESE
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APPENDIX 1

ANALYTICAL METHOD
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NOVATEK APPLICATION NOTE
FOR THE
CHEMICAL MANUFACTURERS ASSOCIATION
(Contract CD-6.0-NOV)

The Measurement of Chlorite Ion in Seawater by IC
Using the Chlorpromazine Post Column Reaction

SCOPE AND APPLICATION

This method incorporates a chlorpromazine reaction chemistry to measure chlorite ion
(Cl0Oy) following the separation of anions by USEPA Method 300.0. This method
can be used to measure chlorite ion from 0.05 to 1.0 mg/L in a seawater matrix. The
method detection limit (MDL) was determined to be 0.04 mg/L chiorite ion.

SUMMARY OF THE METHOD

This method is an ion chromatography post-column procedure using USEPA Method
300.0 with a borate eluent. The post-column procedure uses photometric detection at
530 nm. Following separation, ClO, reacts with chlorpromazine in acidic media by a
charge transfer mechanism. This method overcomes common problems encountered
in the ion chromatographic measurement of seawater samples from CI" and SO

This detection chemistry shows no interference from all common anions with the
exception of bromate ion and nitrite ion.

The sample (25 - 200 gL) is injected into the eluent at a flow rate of 1.0 mL/min.
The sample passes through a metal free column (MFC) and a guard column before
separation on the analytical column. An anion micromembrane suppressor (AMMS
II) is used with a weak sulfuric acid regenerant solution flowing at 10 mi/min. The
suppressed eluent from the ion chromatograph is directed to a post column manifold
in which the eluent is first merged with the chlorpromazine reagent. The combined
eluent-chlorpromazine reagent stream is then merged with an acid stream to form the
photometric product in the presence of CIO,” (Figure 1).

SAMPLE HANDLING

All samples should be analyzed as soon as possible. Check that the sample pH is
between 6.5 and 7.5. Adjust the sample with dilute hydrochloric acid or sodium
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hydroxide solutions if necessary. Limit sample exposure to hy by using opaque
sample bottles and storing the samples in the dark at 4°C.

Sample bottles should not be cleaned with soap or surfactants. All sample bottles
should be rinsed a minimum of five times with distilled water and an additional five
times with deionized water displaying a minimum resistance of 17.8 megohms-cm.
The bottles are then allowed to air dry for 48 hours.

Sample trearment - Treat the sample with ethylenediamine (50 ppm/100 mL) and let it
react for a minimum of 15 minutes to mask any chlorine that may be present in the
sample. Store the sample at 4°C and filter any precipitates that may be present
before analysis.

If you plan to ship or transport a sample, ship at least 100 mL of treated sample
making sure that the sample bottle is completely filled thereby minimizing headspace.
Ship the sample under blue ice in a suitable container.

Holding Times - Holding times are as listed for finished water samples in the Federal
Register 40 CFR and in the text of USEPA Method 300.0 for the anions separated by
this procedure. Laboratory tests have shown that chlorite ion samples in a seawater
matrix are not stable.

GLASSWARE

It is important to keep all glassware clean and free of interferences. During storage
all glassware openings should be covered with cellophane wrap or ground glass
stoppers and stored in the dark to prevent contamination. This includes beakers,
volumetric flasks and pipettes.

The following cleaning procedure is recommended:

Clean all glassware with a detergent and rinse well with tap water.
Soak the glassware in 1:1 nitric acid overnight.

Rinse 5X with tap water.

Rinse 5X with doubly distilled and deionized water.

Store glassware as described above.

bl il M o

APPARATUS

Ion Chromatography System to include:
Ion Chromatograph (Dionex DX-100)
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Metal-Free Column (Dionex, MFC)
Guard Column (Dionex, AG9)
Analytical Column (Dionex, AS9-SC)
Integrator

Post-Column System to include:
Two Reagent Manifold (Tecator Chemifold SR, Type I
Two Channel Peristaltic Pump .
UV/Visible Detector (Perstorp Analytical 510 or equivalent)
Integrator

REAGENTS

All water used to prepare reagent working solutions is best prepared by the passage of
distilled water through an ion exchange column containing a strongly acidic cation
exchange resin mixed with a strongly basic anion exchange resin. Regeneration of the
column should be carried out according to the manufacturers specifications. The
water should then be distilled and collected. Commercial water purifications systems
that deionize and doubly distill the water are preferred. Water with a minimum
resistance of 17.8 megohm-cm should be used to prepare all solutions.

Distilled Water: Deionized and doubly distilled as described above.

Ethylenediamine: EDA should be purchased in as pure a form as possible. A
concentrated solution is prepared by diluting the pure EDA 1:100 with DI water.
This yields an EDA stock solution concentration of 8990 mg/L. To 100 mL sample
add 0.5 mL of EDA stock to give an EDA final concentration of ca. 45 mg/L.

Borate Eluent: 12.5 mM NaOH/50 mM H,BO,. The eluent is prepared by dissolv-

ing 0.8 g sodium hydroxide (NaOH) and 6.2 g boric acid (H,BO,) into 2 liters of
deionized water.

Suppressor Regenerant: 12.5 mM H,SO,. The regenerant is prepared by diluting
2.75 mL sulfuric acid (H,SO,) in 4 liters of deionized water.

Chlorpromazine Solution: 0.56 mM Chlorpromazine. The indicator is prepared
fresh daily by dissolving 0.2 g chlorpromazine (Sigma) into 1 liter of deionized water.
This solution must be degassed with either nitrogen or helium for at least 10 minutes
and be protected from light.
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HCI Solution: 2.1 M HCIl. The acid solution is prepared by diluting 350 mL
hydrochloric acid (HCI) in 2 liters of deionized water. This solution must be
degassed with either nitrogen or helium for at least 10 minutes.

STANDARDS

A series of standards should be prepared for the chlorite ion measurement.

NOTE
Most commercial sodium chlorite contains impurities. Highly purified
sodium chlorite is essential for the establishment of valid calibration curves (i.e.

correlation coefficients 20.999). It is recommended that the purity of the sodium
chlorite reagent be determined prior to its use.

A seﬁ\cs of standards should be prepared for the chiorite ion and chlorate ion mea-
surement. Chlorite ion standards are stable for 3 maximum of 2 weeks if kept
cold (4°C) and shielded from light.

Stock Chlorite Ion Standard Solution (100 mg/L): To a 100 mL volumetric flask
containing 50 mL of doubly distilled water, place 13.41 mg of sodium chlorite. Mix
to dissolve and dilute to 100 mL with doubly distilled water.

Worlking Standard Solutions: To six 100.0 mL volumetric flasks, add the following
volumes of stock standard solution and dilute to volume with distilled, deionized
water.

Cl0, Working Standard
Stock Solution
(mL) (ng/L)

0.1 0.1
0.2 0.2
0.4 0.4
0.8 0.8
1.0 1.0
check 0.4 0.4
4
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PROCEDURE
Instrument Set-up

1. Turn the power on for the IC, UV/Visible detector and integrators.

2. Fill the eluent and regenerant bottles with the appropriate reagents.
3. Fill the chlorpromazine and acid bottles with the appropriate reagents.
4. Check to make sure that the following parameters are set on the IC:
Columns MFC/AG9/AS89-SC
.. Sensitivity 1 uS full-scale
Eluent 12.5 mM N20H/50 mM H,BO,
Eluent Flow 1.0 mL/min
Detection Suppressed conductivity
System Backpressure 950-1150 psi
Background Conductivity  7-12 uS
Suppressor Anion Micro Membrane (AMMS 1)
Suppressor Regenerant 12.5 mM H,SO,
Regenerant Flow 10 mL/min
Sample Injection Volume 25 - 200 uL
5. Check to make sure that the following parameters are set on the post-column
detection system:
Indicator 0.56 mM Chlorpromazine
Indicator Flow 0.4 mL/min
Acid 2.1 M HCI
Acid Flow 2.0 mL/min
Mixing Coils M1=60 cm, M2=120 cm
Pathlength 10 mm flow cell
Wavelength 530 nm
Detector Settings 0.002 AUFS/10 sec rise time
6. Equilibrate the system by allowing the IC and post column reagents to flow for

a minimum of 30 minutes. Set the auto offset on IC to zero. Check the
system backpressure and background conductivity.
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NOTE
We have noticed that fluorescent lights seem to effect the post column chemistry
sensitivity. Precautions should be taken to shield reagents from flouorescent lights.

7. Check the post-column system for leaks and air bubbles.
8. Set the integrators according to the instmctioné provided by the manufacturer.

9. Place the injection valve on the IC in ;hc load position. Fill the sample loop
with the most concentrated sample.

10.  Inject the sample. A normal anion profile will be recorded by the IC integra-
tor. The ClO, typically is detected ca. 2.5 minutes. The post-column tracing
- can be expected in an additional 30 - 45 seconds (Figure 2).

11.  The high standard should be injected until the calculated peak area values are
within + 5%.

12, Prepare a calibration curve by injecting standards in random order.

13, Analyze the check standard. The calculated value for the standard from the
calibration curve should be within + 0.02 mg/L of the known concentration.
If the value is outside this range, the instrument is not properly calibrated.

NOTE

Calibration curves should exhibit a correlation coefficient better than 0.999. If this
level cannot be attained, check your reagents, standards and the instrument for
potential causes that prevent adequate calibration. Make adjustments as necessary.
Do not analyze samples until a suitable calibration curve is recorded.

STANDARDIZATION AND QUANTITATION

The quantitation of bromate ion separated by this method is performed by
injecting standard solutions and integrating the detector response at a defined retention
time to calculate a peak area. A calibration curve is developed from a series of
standard injections (concentration vs. peak area) and used to quantitate injected
samples.

1. Establish the IC and post-column operating parameters.
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2. Prepare calibration standards at a minimum of four concentration levels and a
blank by adding accurately measured volumes of the dilute chlorite ion
standard solution to a volumetric flask and diluting to volume.

3. Prepare a calibration curve. This curve should be developed each day and
checked every 10 samples. If the response or retention time for any analyte
varies from the expected value by more than 10%, the test should be repeated
using fresh calibration standards.

4. Calculate the sample concentration using a statistics program. Enter the data
into the program to generate a worksheet.

NOTE
Data quality should be evaluated on multiple levels:

1. The correlation coefficient should be =0.999.

2. Calculated standard peak area values should be withiﬁ 5% of the measured
area.

3. Calculated standard concentration values should be within 0.01 mg/L of the
analyte being calibrated. This test indicates the error associated with the
calculated regression line.

4. The concentration of the check sample should be within 0.02 mg/L of the
theoretical concentration. This test indicates the accuracy of the calibration.

SAFETY

The chlorite ion measurement requires the careful handling of solutions. Refer
to the appropriate Material Safety Data Sheet for reagent handling instructions. For
added protection, the laboratory should be well ventilated and safety goggles should
be worn at all times.
REFERENCES
1. USEPA Method 300.0

2. Hautman/Bolyard personal communication.
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Figure 1. IC post-column diagram.
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Figure 2. US EPA Method 300.0 conductivity and post-column detection of ClOy;.
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