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Flambeau Mining Company ’2‘6(/ 4( /- /7’?7
Subsidiary of Kennecott Corporation

N4100 Highway 27
Ladysmith, Wi 54848
(715) 532-6690

FAX (715) 532-6885

Kennecott

January 12, 1994

Mr. Tom Bauman

Department of Natural Resources
Bureau of Wastewater Management
101 S. Webster Street

P.O. Box 7921

Madison, WI 53707

RE: Flambeau Mining Company - WPDES Permit No. WI-0047376-1
Acute & Chronic Toxicity Test Battery Results

Dear Mr. Bauman:

Pursuant to Flambeau Mining Company's (Flambeau) WPDES Permit No. WI-0047376-1
Condition E. (7), Flambeau is submitting the results of acute and chronic toxicitly iest batictics
performed on Outfall 001 discharge December 9 - 17, 1993 and acute test batteries performed
December 21 - 25, 1993 and January 6 - 10, 1994. The test batteries were performed by
Integrated Paper Services.

The initial test battery was performed during the period December 9-17, 1993. As previously
reported to the Department in a letter dated December 17, 1993, two of three test species passed
the acute bioassay. The Ceriodaphnia dubia at 50% effluent produced a 100% survival rate and
at 100% effluent produced a 10% survival rate. Upon notification of the results Flambeau
immediately began investigating the potential cause of the positive toxicity experienced by the
C. dubia as discussed in a report of Flambeau's investigation dated January 11, 1994. The
chronic toxicity test battery resulted in no chronic effect.

In accordance with Flambeau's WPDES permit, two additional acute test batteries were
performed on Outfall 001 discharge. These test batteries were performed during the periods
December 9 - 17, 1993 and January 6 - 10, 1994. The results of the two test batteries showed
no evidence of toxicity according to Flambeau's WPDES Permit compliance criterion.

Corporate Office: 10 East South Temple ® P.O. Box 11248 e Salt Lake City, Utah 84147 e (801) 322-7000
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If you should have any questions please contact me at 715-532-6690 Ext. 717.

Sincerely,
FLAMBEAU MINING COMPANY

et M,
Jana E. Murphy
Supervisor of Environmental Affairs

Enclosure

cc: Greg Fauquier, Flambeau
Larry Lynch, WDNR
Jim Hansen, WDNR
Janet Hopke, WDNR
Bernice Dukerschein, Rusk Co.
Al Christanson, City of Ladysmith
Jim Anderson, Rusk Co. Zoning
Tom Riegel, Town of Grant
Jim Hutchison, Foth & Van Dyke
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Environmental and Analytical Services

January 5, 1994
Project 5000-601

Ms Jana E. Murphy
Flambeau Mining Company
N4100 Highway 27
Ladysmith, WI 54848

Dear Jana:

Enclosed please find the final report on the outfall 001 effluent
acute and chronic test batteries (using the WDNR split samples)
we performed on your behalf during December 9-17, 1993.

An acute toxicity positive result was obtained for Ceriodaphnia;
all other results were toxicity negative (i.e., > 50% acute
survival in 100% effluent and chronic IC,'s > IWC) according to
permit compliance criteria.

Supplemental tests conducted on these samples will be issued
under separate cover :(report in progress).

Please call if you have any questions or comments.

Sinjerely,
M/

David F. Sanders
Manager
Environmental Bioassessment

Best regards.

Enclosure

Copy w/ enclosure:
Mr. William M. West
Foth & Van Dyke
2737 S. Ridge Road
P.O. Box 19012
Green Bay, Wisconsin 54307-9012

Integrated Paper Services, Inc. (414) 749-3040 FAX: (414) 749-3046

101 West Edison Avenue, Suite 250 « P.O. Box 446 = Appleton, WI 54912-0446
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Effluent Bioassays For
Flambeau Mining Company
Ladysmith, Wisconsin

(IPS Project 5000-601)

INTRODUCTION

This report presents the results of a biological assessment of
treatment plant effluent quality conducted by Integrated Paper
Services, Inc. (IPS). This study was conducted on behalf of
Flambeau Mining Company (Flambeau) during the period of December 9-
17, 1993.

An acute/chronic bioassessment was implemented to

1) estimate the acute toxicity of plant effluent to the
cladocerans, Ceriodaphnia dubia and Daphnia magna, and the
fish, Pimephales promelas, using the definitive format of the
U. S. Environmental Protection Agency (EPA) acute protocols
(1), and

2) estimate the chronic toxicity of plant effluent diluted to an
instream waste concentration (IWC) of 1% and additional
concentrations of 10%, 30%, 60%, and 100% (v:v) to the
cladoceran, C. -dubia, and the fish, P. promelas, using a
modified EPA format for chronic tox1c1ty testing (2,3).

Acute toxicity in these tests is defined as greater than fifty
percent mortality to C. dubia or D. magna at 48 hours exposure, or
to P. promelas at 96 hours exposure. Chronic toxicity was
determined using the EPA IC, endpoint. It is defined as a 25
percent reduction, from control, in C. dubia reproduction or in P.
promelas growth (biomass = total replicate dry welght/number of
larvae used to initiate the replicate) as measured using linear
interpolation.

Positive test results are defined, by WPDES Permit, as acute
tox101ty in 100% effluent or chronlc toxicity at < IWC.

METHODS

IPS methods, including test organism culture, quality assurance,
sample handling, test procedures, and data analyses were in
accordance with EPA and Wisconsin Department of Natural Resources
(WDNR) procedures (1-4). These tests were undertaken as described
in the QA/QC plan submitted pursuant to Flambeau's current WPDES
Permit No. WI-00047376-1 and approved by the WDNR (changes from the
original plan are in accordance with the December, 1992 modified
permit).
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SAMPLE COLLECTION AND PREPARATION

Effluent for the tests consisted of three composite samples [split
samples from Wisconsin Department of Natural Resources (WDNR)
composites]; control/dilution water was a Flambeau River grab
sample. These samples were collected by Flambeau personnel (Table
1), iced and delivered to IPS within 38 hours of collection.

Table 1. Sample collection schedule for Project 5000-601.

Collection
Sample Type Dates Test Use Days
Effluent 12-hr Comp. 12/7 Chronic(1-2)/Acute(1-2)
Effluent 13.5-hr Comp. 12/8 Chronic(3-5)/Acute(3-4)
Effluent 14.5-hr Comp. 12/13 Chronic(6-7)
River Grab . 12/8 Chronic(1-7)/Acute(1-4)

Sample temperatures were measured and recorded upon receipt; total
residual chlorine was measured on and a NH,-N sample taken [and
preserved (5) if necessary] from ‘effluent samples upon receipt.
Samples not used immediately for test initiation or solution renewal
were placed in cold storage (4° C) until needed. All samples were
filtered through a 63y mesh sieve to remove interfering organisms
prior to test use.

LABORATORY ANALYSIS

Laboratory procedures followed appropriate protocols and special
requirements (1-3). Test conditions are summarized in Tables 2-6.
Dissolved oxygen, pH, and conductivity were measured initially and
after 24-hours exposure on all test solutions. Total hardness and
total alkalinity were measured initially each day on control and
highest effluent concentration renewal solutions. Test temperature
was monitored hourly by thermocouple thermometry in all exposure
areas.

Acute tests were concluded by counting the surviving organisms in
each test chamber. In addition, the surviving secondary control fish
were sacrificed (exposed to 70% ethanol) and total length and wet
weight measurements were made to determine the loading rate.

C. dubia daily survival and reproduction data were tallied at the
conclusion of the Ceriodaphnia chronic test. Upon conclusion of the
P. promelas chronic test, the surviving fish in each chamber were
counted, sacrificed (exposed to 70% ethanol), dried at 100° C
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(minimum time 3 hours), and weighed by replicate to the nearest 0.01
mg. C. dubia reproduction and P. promelas biomass data were
subjected to IC, analysis (4).

Table 2. Summary of test conditions for the acute toxicity test
with Ceriodaphnia dubia.
1. Test organism: Ceriodaphnia dubia

(Crustacea:Cladocera)

2. Test type: Static renewal
3. Age of test organisms: Less than 24 hours
4. Test chamber size: 1 oz
5. Test solution volume: 15 mL
6. Renewal of test solutions: Daily
7. Replicate chambers/treatment: 4
8. Test organisms/chamber: 5
9. Control/dilution water: Primary - Flambeau River
Secondary - Flow-through
culture water
10. Effluent test concentrations: 6.25, 12.5, 25, 50 & 100%
(v:v)
11. Temperature: 20 +/- 2° C
12. Feeding regime: None
13. Aeration: River and effluent
initially to reduce D.O.
supersat.
14. pH adjustment: None
15. Test duration: 48 hours
16. Effects measured: Mortality (Immobilization)
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TEST VALIDATION AND RESULTS

PHYSICOCHEMICAL PARAMETERS
Effluent temperature upon receipt at the laboratory was < 1.2° C.

Dechlorination of effluent samples was not necessary (total
residual chlorine < 0.02 ppm). Physicochemical parameters measured

Table 3. Summary of test conditions for the acute toxicity test
with Daphnia magna.

1. Test organism: Daphnia magna
) (Crustacea:Cladocera) -
2. Test type: Static renewal
3. Age of test organisms: Less than 24 hours
4. Test chamber size: : 100 mL
5. Test solution volume: 50 mL
6. Renewal of test solutions: Daily
7. Replicate chambers/treatment: 2
8. Test organisms/chamber: 10
9. Control/dilution water: Primary - Flambéau River

Secondary - Flow-through
culture water

10. Effluent test concentrations: 6.25, 12.5, 25, 50 & 100%
‘ (viv)

11. Temperature: 20 +/- 2° C

12. Feeding regime: None

13. Aeration: River and effluent
initially to reduce D.O.
supersat.

14. pH adjustment: None

15. Test duration: 48 hours

16. Effects measured: Mortality (Immobilization)
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during the bioassays satisfied requirements for aquatic life and

the bioassays (1,2).
protocol specified ranges (Table 7).

Test exposure temperatures were within
Chain-of-custody forms with

sample collection information, chemical data sheets for the
bioassays, and laboratory bench sheets are appended to this report.

Table 4. Summary of test conditions for the acute toxicity test
' with Pimephales promelas.
1. Test organism Pimephales promelas

10.

ll.

12.

13.

14.

15.

16.

Test type:

Age of test organisms:

Test chamber size:

Test solution volume:
Renewal of test solutions:
Replicate chambers/treatment:
Test organisms/chamber:

Control/dilution water:

Effluent test concentrations:

Temperature:
Feeding regime:

Aeration:

pPH adjustment:
Test duration:

Effects measured:

(Osteichthyes:Cyprinidae)
Static renewal

Juvenile, 26 days

1L

750 mL

Daily

2

10

Primary - Flambeau River
Secondary - Dechlorinated

tap water

6.25, 12.5, 25, 50 & 100%
(v:v)

20 +/- 2° C

None

River (days 1-4) and
effluent (days 1 & 2)
initially to reduce D.O.
supersat.

None

96 hours

Mortality
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Table 5. Summary of test conditions for the chronic toxicity test
with Ceriodaphnia dubia.
1. Test organism: Ceriodaphnia dubia
(Crustacea:Cladocera)
2. Test type: Static Renewal
3. Age of test organisms: Less than 24 hours, all
released within an 8-hour
period, same generation
from even-aged parents
4. Test chamber size: 1 oz (plastic cup)
5. Test solution volume: 15 mL
6. Renewal of test solutions: Daily
7. Replicate chambers/treatment: 10
8. Test organisms/chamber: 1
9. Control/dilution water: Primary - Flambeau River
Secondary - Moderately hard
synthetic water
10. Effluent test concentrations: 1, 10, 30, 60 & 100% (v:Vv)
11. Temperature: 25 +/- 1° C
12. Feeding regime: 0.1 mL "YCT"/day
0.1 mL Algae/day
13. Aeration: River and effluent
initially to reduce DO
supersat.
14. pH adjustment: None
15. Test duration: 7 days
16. Effects measured: Survival and reproduction
17. Endpoint: IC,, at time of 3rd brood

release by > 60% of
surviving test controls
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Table 6. Summary of test conditions for the chronic toxicity test
with Pimephales promelas.
1. Test organism: Pimephales promelas
(Osteichthyes:Cyprinidae)
2. Test type: Static Renewal
3. Age of test organisms: Larval, less than 24 hours
4. Test chamber size: 600 nL
5; Test solution volume: 250 mL
6. Renewal of test solutions: Daily
7. Replicate chambers/treatment: 4
8. Test organisms/chamber: 10
9. Control/dilution water: Primary - Flambeau River
Secondary - Moderately hard
synthetic water
10. Effluent test concentrations: 1, 10, 30, 60 & 100% (v:Vv)
11. Temperature: 25 +/- 1° C
12. Feeding regime: 0.15 mL brine shrimp
nauplii concentrate twice
daily
13. Aeration: River and effluent
initially to reduce DO
supersat.
14. pH adjustment: None
15. Cleaning: Siphoning
16. Test duration: 7 days
17. Effects measured: Survival and growth
(biomass)
18. Endpoints: IC,, at 7 days
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Table 7. A summary of temperature data (date is start of 1200 hr to
1200 hr recording period) for Project 5000-601.

Date Mean Max. Min.

Acute Tests: 12/9 20.1 20.3 19.8
12/10 . 20.1 20.3 19.8

12/11 20.1 20.3 20.0

12/12 20.0 20.2 19.8

Chronic Tests:

Ceriodaphnia - 12/10 25.1 25.3 25.0
12/11 25.1 25.2 25.0

12/12 25.1 25.3 24.9

12/13 25.1 25.3 25.0

12/14 25.2 25.3 25.0

12/15 25.2 25.6 25.0

12/16 25.1 25.6 25.0

Pimephales - 12/10 25.2 25.3 25.1
12/11 25.1 25.3 25.1

12/12 25.2 25.3 25.1

12/13 25.1 25.3 25.1

12/14 25.2 25.4 25.0

12/15 . 25.2 25.4 25.1

12/16 25.1 25.3 25.0

BIOLOGICAL PARAMETERS

Loading rate for the P. promelas acute test satisfied the < 0.65
g/L range criterion for 20° C acute tests (Table 8). Primary and
secondary controls for all acute tests met or exceeded the 90%

survival criterion for an acceptable test (Tables 9-11).

C. dubia chronic test primary and secondary controls met or
exceeded minimum performance criteria for an acceptable test, i.e.,
> 80% survival, > 15 neonates/surviving adult, > 60% of surviving
adults releasing a third brood within 7 days (Tables 12 and 13).

P. promelas chronic test primary and secondary controls met or
exceeded minimum performance criteria of > 80% survival and > 0.25
mg average individual dry weight (Tables 14 and 15). Control
performance and test endpoints are summarized in Table 16.

Table 8. Mean length and weight of juvenile fathead minnows used
for the December 9-13, 1993 acute test.

Mean length = 13.30 mm
Mean weight = 15.45 mg
Loading factor = 0.21 g/L
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Table 9. Ceriodaphnia dubia survival data for the December 9-11,
1993 acute toxicity test.

Test Fatalities/Expos. Per. Mean %

Solution Rep 24 48 Survival

Secondary A/B/C/D 0/0/0/0 0/0/0/0 100

Control

Primary A/B/C/D 0/0/0/0 0/0/0/0 100

Control

6.25% A/B/C/D 0/0/0/0 0/0/0/0 100

Effluent

12.5% A/B/C/D 0/0/0/0 0/0/0/0 100

25% A/B/C/D 0/0/0/0 0/0/0/0 100

50% A/B/C/D 0/0/0/0 0/0/0/0 100

100% A/B/C/D  4/3/3/4 1/1/1/1 10

Table 10. Daphnia magna survival data for the December 9-11, 1993
acute toxicity test.

Test Fatalities/Expos. Per. Mean %

Solution Rep 24 48 Survival

Secondary A/B 0/0 0/0 100

Control

Primary A/B 0/0 0/0 100

Control

6.25% A/B 0/0 0/0 100

Effluent

12.5% A/B 0/0 0/0 100

25% A/B 0/0 0/0 100

50% 2A/B 0/0 0/0 100

100% A/B 0/0 0/0 100
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Table 11. Pimephales promelas survival data for the December 9-13,
1993 acute toxicity test.

Test Fatalities/Expos. Per. (HRS.) Mean %
Solution Rep 24 48 72 96 Survival
Secondary A/B 0/0 0/0 0/0 0/0 100
Control

Primary A/B 0/0 0/0 0/0 0/0 100
Control

6.25% A/B 0/0 0/0 0/0 0/0 100
Effluent

12.5% A/B 0/0 0/0 0/0 0/0 100
25% A/B 0/0 0/0 0/0 0/0 100
50% A/B 0/0 0/0 0/0 0/0 100
100% A/B 0/0 0/0 0/0 0/0 100

Table 12. Ceriodaphnia dubia survival data (%) for the December 10-
17, 1993 chronic test.

Test 3 - brood
Solution ' Endpoint (day 7)
Secondary Control 100

Primary Control 100

1% Effluent 100

10% 100

30% 100

60% 90

100% 100
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Table 13. Number of offspring produced per Ceriodaphnia dubia at
the point of third brood release by > 60% of test control
organisms (i.e., day 7) for the December 10-17, 1993
chronic toxicity test.

Test Neonates per Replicate
Solution 1 2 3 4 5 6 7 8 9 10 Mean

Secondary 35 30 32 34 34 33 31 32 32 29 32.2
Control

Primary 29 35 36 36 36 35 31 31 30 28 32.7
Control

1% Eff. 28 35 32 31 30 34 33 32 37 30 32.2

10% 32 31 39 33 35 33 35 33 40 31 34.2
30% 34 32 35 22 36 34 32 31 31 34 32.1
60% 31 33 36 34 33 28 34 4 32 12 27.7
100% 30 21 36 26 32 - 29 33 28 30 30 29.5

Table 14. Pimephales promelas survival data (%) for the December
10-17, 1993 chronic toxicity test.

Test Replicate

Solution A B [o] D Mean
Secondary 20 100 100 89 95
Control

Primary 60 100 78 100 84
Control

1% Eff. 90 70 80 100 85
10% 70 70 30 20 65
30% 20 © 100 80 100 92
60% 100 90 90 100 95

100% 100 100 100 100 100
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Table 15. Pimephales promelas biomass data (mean weight in
parentheses) for the December 10-17, 1993 chronic
toxicity test (all values are mg).

Test Replicate

Solution A B [o] D Mean
Secondary 0.43 0.60 0.59 0.54 0.54
Control (0.47) (0.60) (0.59) (0.61) (0.57)
Primary 0.36 0.62 0.37 0.63 0.50
Control (0.60) (0.62) (0.48) (0.63) (0.58)
1% Eff. 0.48 0.46 0.44 0.61 0.50
10% 0.50 0.37 0.24 0.44 0.39
30% 0.38 0.49 . 0.40 0.54 0.45
60% 0.47 0.44 0.46 0.41 0.44

100% 0.48 0.51 0.57 0.44 0.50
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Table 16. Project 5000-601 control performance and statistical

results summary.

CHRONIC TOXICITY (IWC = 1%)

Organism: Ceriodaphnia dubia®
Secondary Control
Primary Control

IC,, (% effluent)

Organism: Pimephales promelas
Secondary Control

Primary Control

IC, (% effluent)

ACUTE TOXICITY

Organism: Ceriodaphnia dubia
Secondary Control
Primary Control

100% Effluent

Organism: Daphnia magna
Secondary Control
Primary Control

100% Effluent

Organism: Pimephales promelas
Secondary Control
Primary Control

100% Effluent

]
I

Survival
100%
100%

Survival
95%
84%

Survival
100%
100%

10%
Survival
100%
100%
100%
Survival
100%
100%

100%

(@ 48

(e 48

(@ 96

surviving test controls release third brood.

broods.

Reprod.’
32.2 (100)
32.7 (100)

Not Calculable

Mean Mean

Biomass Weight
0.54 mg 0.57 mg
0.50 mg 0.58 mg

Not Calculable

hours)

hours)

hours)

EPA/600/4-89/001 test endpoint, i.e., point at which > 60% of

(number) is % of surviving control C. dubia producing three
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Two Day Bioassay Chemical Data — Final
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Two Day Bioassay Chemical Data — Final
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Four Day Bioassay Chemical Data — Final
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43 HOUR ACUTE BIOASSAY SURVIVAL DAtA SHE:T
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48 HOUF{ ACUTE BIOASSAY SURVWAL DATA SHEET
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- 96 HOUR ACUTE BIOASSAY SURVIVAL DATA SHEET
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ACUTE BIOASSAY LENGTH, WEIGHT AND LOADING RATE DATA

Project: 5000 ‘Lo "/ Company: _[CInwimivs WL‘“‘._»—Q_; g
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Seven Day Bioassay Chemical Data — Final )
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Seven Day Bioassay Chemical Data — Final )
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Ceriodaphnia Survival and Reproduction Data
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Seven Day Bioassay Chemical Data - Initial
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Ceriodaphnia Survival and Reproduction Data
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Ceriodaphnia Survival and Reproduction Data
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REFERENCE TOXICANT DATA SUMMARY

Integrated Paper Services, Incorporated
Aquatic Toxicology Laboratory

Through November, 1993



Sodium Chloride Reference Toxicant LC50 Data

Test Duration:

48 hrs

Species: Ceriodaphnia dubia

Test No.

S
WNHOWOIAUINWN

e e al
<ot

Test Date

LC50
2.97
2.68
1.94
2.10
2.59
3.08
2.87
3.19
3.30
2.97
2.10
2.10
2.84
3.19
2.87
1.83
3.54

Mean

Mean + 2 Std

Mean - 2 Std
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Sodium Chloride Reference Toxicant LC50 Data
Test Duration: 48 hrs

Species: Daphnia magna

Test No. Test Date LC50
1 July 23, 92 5.18
2 Aug. 27, 92 4.35
3 Sept 17, 92 3.92 Mean = 4.47
4 Oct. 15, 92 4.67 eeeeea-
5 Nov. 03, 92 5.36
6 Dec. 22, 92 4.67
7 Jan. 28, 93 3.15 Mean + 2 Std = 6.28
8 Feb. 19, 93 5.5 cecmacaa-
9 Mar. 11, 93 5.14
10 Apr. 06, 93 5.95
11 May 13, 93 3.82 Mean - 2 Std = 2.67
12 June 01, 93 3.42  e,eeeaa-
13 July 06, 93 3.08
14 Aug. 10, 93 4.44
15 Sept. 7, 93 3.92
16 Oct. 12, 93 5.89
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Sodium Chloride Reference Toxicant LC50 Data

Species: Pimephales promelas

Test Duration: 96 Hours

Test No.

T N
OUPEWNHOWVLOIAOAUL AWM H

=
~

Test Date
July 23, 92
Aug. 27, 92
Sept 17, 92
Oct. 15, 92
Nov. 03, 92
Dec. 20, 92
Jan. 26, 93
Feb. 19, 93
Mar. 11, 93
Apr. 06, 93
May 13, 93
June 01, 93
July 06, 93
Aug. 10, 93
Sept. 7, 93
Oct. 21, 93
Nov. 23, 93

LC50

14.
.07
.07
.71
.07
.00
.66
.49
.58
.71
.07
.32
.07
.32
.07
.07
.41

[y
HWON00IY

[oo IEN BN BEN IES NI I
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Mean

Mean + 2 Std

Mean - 2 Std
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Sodium Chloride Reference Toxicant IC25 Data

Test Duration:

Seven Days

Species: Ceriodaphnia dubia

Test No.

Test Date

Nov. 23, 9

IC25
1 0.74
1 1.32
1 1.14
1 0.51
2 1.30
2 0.83
2 0.70
2 0.81
3 0.38
3 1.20
3 1.11
3 1.33
3 1.30
3 1.41
3 1.22

Mean

Mean + 2 Std

Mean - 2 Std
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Sodium Chloride Reference Toxicant IC25 Data
Test Duration: Seven Days

Species: Pimephales promelas

Test No. Test Date IC25
1 Jan. 14, 91 1.47
2 May 14, 91 1.72
3 July 05, 91 1.96 Mean = 1.86
4 Nov. 07, 91 1.4 eeeccee-
5 Jan. 07, 92 1.68
) May 28, 92 1.45
7 Sept 29, 92 1.77 Mean + 2 Std = 2.52
8 Nov. 19, 92 1.4 ecccaea
S Feb. 02, 93 1.72
10 Jun. 01, 93 1.86
11 July 06, 93 1.92 Mean - 2 Std = 1.19
12 Aug. 10, 93 1.3 eeeceee-
13 Sept. 7, 93 2.84
14 Oct. 12, 93 2.25

15 Nov. 23, 93 2.08
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Effluent Bioassays For
Flambeau Mining Company
Ladysmith, Wisconsin

(IPS Project 5000-611)

INTRODUCTION

This report presents the results of a biological assessment of
treatment plant effluent quality conducted by Integrated Paper
Services, Inc. (IPS). This study was conducted on behalf of
Flambeau Mining Company (Flambeau) during the period of January 6-
10, 1994, and represents the second of two retests subsequent to a
positive acute toxicity result in the December 9-12, 1993,
Wisconsin Department of Natural Resources (WDNR) spllt-sample test
batteries.

An acute test format bioassessment was implemented to estimate the
acute toxicity of outfall 001 effluent to the cladocerans,
Ceriodaphnia dubia and Daphnia magna, and the fish, Pimephales
promelas, using the definitive format of the U. S. Environmental
Protection Agency (EPA) acute test protocols (1).

Acute toxicity in these tests is defined as greater than fifty
percent mortality to C. dubia or D. magna at 48 hours exposure, or
to P. promelas at 96 hours exposure. A positive test result is
defined, by WPDES Permit, as acute toxicity in 100% effluent.

METHODS

IPS methods, including test organism culture, quality assurance,
sample handling, test procedures, and data analyses were in
accordance with EPA and WDNR procedures (1,2). These tests were
undertaken as described in the QA/QC plan submitted pursuant to
Flambeau's current WPDES Permit No. WI-00047376-1 and approved by
the WDNR (changes from the original plan are in accordance with the
December, 1992 modified permit).

SAMPLE COLLECTION AND PREPARATION

Effluent for the tests consisted of two 16-hour composite samples;
control/dilution water was a Flambeau River grab sample. These
samples were collected by Flambeau personnel (Table 1), kept cool
and delivered to IPS within 37 hours of collection.

Sample temperatures were measured and recorded upon receipt; total
residual chlorine was measured on and a NH,-N sample taken [and
preserved (3) if necessary] from effluent samples upon receipt.
Samples not used immediately for test initiation or solution
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renewal were placed in cold storage (4° C) until needed. All
samples were filtered through a 63u mesh sieve to remove
interfering organisms prior to test use.

Table 1. Sample collection schedule for Project 5000-611.

_ Collection
Sample Type Dates Test Use Days
Effluent 16-hr Comp. 1/4 ' Acute(1-2)
Effluent 16-hr Comp. 1/5 Acute(3-4)
Flambeau River Grab 1/5 Acute(1-4)

LABORATORY ANALYSIS

Bioassay test procedures followed acute bioassay protocols and
special requirements (1,2); chemical parameter measurements
followed the equipment manufacturer's instructions or A.P.H.A.
methods (3). Test conditions are summarized in Tables 2-4.

Dissolved oxygen, pH, and conductivity were measured initially and
after 24-hours exposure on all test solutions. Total hardness and
total alkalinity were measured daily on the control and highest
effluent concentration renewal solutions. Test temperature was
monitored hourly by thermocouple thermometry in the exposure areas.

Acute tests were concluded by counting the surviving organisms in
each test chamber. 1In addition, the surviving secondary control
fish were sacrificed (exposed to 70% ethanol) and total length and
wet weight measurements were made to determine the loading rate.

TEST VALIDATION AND RESULTS
PHYSICOCHEMICAL PARAMETERS

Effluent temperature upon receipt at the laboratory was < 1.2° C.
Dechlorination of effluent samples was not necessary (total
residual chlorine < 0.02 ppm). Physicochemical parameters measured
as part of the bioassays satisfied requirements for aquatic life
and the bioassays (1,2). Test temperatures were within protocol
specified ranges (Table 5). Chain-of-custody forms with sample
collection information, chemical data sheets, and laboratory bench
sheets are appended to this report.
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Loading rate for the P. promelas acute test satisfied the < 0.65

g/L range criterion for 20° C acute tests (Table 6).

Primary and

secondary controls for all acute tests met or exceeded the 90%
survival criterion for an acceptable test (Tables 7-9).

Table 2. Summary of test conditions for the acute toxicity test
with Ceriodaphnia dubia.
1. Test organism: Ceriodaphnia dubia
(Crustacea:Cladocera)
2. Test type: Static renewal
3. Age of test organisms: Less than 24 hours
4., Test chamber size: 30 mL
5. Test solution volume: 15 mL
6. Renewal of test solutions: Daily
7. Replicate chambers/treatment: 4
8. Test organisms/chamber: 5
9. Control/dilution water: Primary - Flambeau River
Secondary- - Flow-through
culture water
10. Effluent test concentrations: 6.25, 12.5, 25, 50 & 100%
(v:v)
11. Temperature: 20 +/- 2° C
12. Feeding regime: None
13. Aeration: River and effluent
initially to reduce DO
supersaturation
14. pH adjustment: None
15. Test duration: 48 hours
16. Effects measured: Mortality (immobilization)
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for the acute toxicity test

Table 3. Summary of test conditions
with Daphnia magna.
1. Test organism: Daphnia magna
(Crustacea:Cladocera)
2. Test type: Static renewal
3. Age of test organisms: Less than 24 hours
4. Test chamber size: 100 mL
5. Test solution volume: 50 mL
6. Renewal of test solutions: Daily
7. Replicate chambers/treatment: 2
8. Test organisms/chamber: 10
9. Control/dilution water: Primary - Flambeau River
Secondary - Flow-through
culture water
10. Effluent test concentrations: 6.25, 12.5, 25, 50 & 100%
(vev)
11. Temperature: 20 +/- 2° C
12. Feeding regime: None
13. Aeration: River and effluent
initially to reduce DO
supersaturation
14. pH adjustment: None
15. Test duration: 48 hours
16. Effects measured: Mortality (immobilization)
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Table 4. Summary of test conditions for the acute toxicity test
with Pimephales promelas.
1. Test organism Pimephales promelas
(Osteichthyes:Cyprinidae)
2. Test type: Static renewal
3. Age of test organisms: Juvenile, 22 days
4. Test chamber size: 1L
5. Test solution volume: 750 mL
6. Renewal of test solutions: Daily
7. Replicate chambers/treatment: 2
8. Test organisms/chamber: 10
9. Control/dilution water: Primary - Flambeau River
Secondary - Dechlorinated
tap water
10. Effluent test concentrations: 6.25, 12.5, 25, 50 & 100%
(viv)
11. Temperature: 20 +/- 2° C
12. Feeding regime: None
13. Aeration: River and effluent
initially to reduce DO
supersaturation
14. pH adjustment: None
15. Test duration: 96 hours
16. Effects measured: Mortality
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Table 5. A summary of temperature data (date is start of 1200 hr
to 1200 hr recording period) for Project 5000-611.
Date Mean Max. Min.
1/6 20.3 20.5 20.1
/7 20.1 20.3 19.7
1/8 20.2 20.3 19.8
1/9 20.2 20.3 20.1
Table 6. Mean length and weight of juvenile fathead minnows used
for the January 6-10, 1994 acute test.
Mean length = 11.30 mm
Mean weight = 4.91 mg
Loading factor = 0.07 g/L
Table 7. Ceriodaphnia dubia survival data for the January 6-8,
1994 acute toxicity test.
Test Fatalities/Expos. Per. (HRS.) Mean %
Solution Rep 24 48 Survival
Secondary A/B/C/D 0/0/0/0 0/0/0/0 100
Control
Primary A/B/C/D 0/0/0/0 0/0/0/0 100
Control
6.25% a/B/C/D 0/0/0/0 0/0/0/0 100
Effluent
12.5% A/B/C/D 0/0/0/0 0/0/0/0 100
25% a/B/c/D 0/0/0/0 0/0/0/0 100
50% A/B/C/D 0/0/0/0 0/0/0/0 100
100% a/B/C/D 0/0/0/0 0/0/0/0 100




Flambeau Mining Company

Project 5000-611

January 11, 1994

Page 7

Table 8. Daphnia magna survival data for the January 7-9, 1994

acute toxicity test.

Test
Solution Rep

Secondary A/B
Control

Primary A/B

Control

6.25% a/B
Effluent
12.5% A/B
25% a/B
50% aA/B
100% A/B

Fatalities/Expos. Per. (HRS.)
48

24

0/0

0/0

0/0

0/0
0/0

0/0

0/0

0/0

0/0

0/0

0/0
0/0
0/0

0/0

Mean %
Survival

100

100

100

100

100

100

100

Table 9. Pimephales promelas survival data

1994 acute toxicity test.

for the January 6-10,

Test
Solution Rep

Secondary A/B
Control .

Primary A/B

Control

6.25% A/B
Effluent

12.5% A/B
25% aA/B
50% A/B

100% A/B

Fatalities/Expos. Per.

24

0/0

0/1

1/0

0/0
0/0
0/0

0/0

48

0/0

0/0

0/0

0/0
0/0
0/0

0/0

12

0/0

0/0

0/0

0/0
0/0
0/0

0/0

0/0

0/0

0/0
0/0
0/0

0/0

Mean %
Survival

100

95

95

100
100
100

100
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Four Decy Eicassay Chemical Data — Initial

v
Project No. M‘_‘/ Start Dcte [-6-99

= v
Client _Flombeou Minine

Uy %
Test Organism P-promalac. / C.dubioe
Expeosure Oay
Test Comments
Solution Parcmeter 1 - 3 4
trol ‘/_.._Q..C._-' 3.0 113 [1.9_|80N | -
Conlre __ed__ 175 179 1321330/ .
(Dechlov)  [ZCond " T3l 1lgle T2k g 1 *
| | __Alk.__ 133 139 132 132
(Q) | “Hard. __110€ | iz Tug 1130
VI _0S __BZIBLLIBSUBI IRYI-Y  — R
; _oH___174 17:.3 133 _[3> 1 . - . Y
Aiver -2t e Te e | X A adlim d oY G nsdece
@ Ak 1 9R 149 1949 |49 | Do
Harc lse 190 19p 19D
Vi__0o __18.4 185 186 (8.9 |
Effluent  m--th--Ey 137 HA T J
b:25%  [“Zenes lIT [0l T
Alk |
@ " THard. 1 11777
| __8¢ __I18.5 185 153 €9 _
7.5 g __ 74 174 124 5.3 |
12>, ._ga_ng.__ﬂil_ﬁl_ng_iua- 7
(3 A 11 L]
Hard. | T
v__BC __igs I3.11e7 &= |
257 __ed__ T4 174134 3.4 1,
- [ Condo_ 11511153 g3 155 ]
< I Y N NS O A
| Hard., | | '
L __0c__18b 1,3 g% [£ 2 |
50 7, Y Py B S I I I
L _Cond. _ 49k 1129 1123 _[1%32
© Y IS RO
Herd [ | | |
{00 o J___s;c_-__gu.:&wt.;fzzg%y. Evi1-y
a e __ 1.3 174 174 7.5 | } : -
- - R RS X T antim A Y TG e
& Ak~ 750 14y 150 43 DO supreatonideon
Herd. HQ\S | 9o i 140 | 1yt
lniﬁcls\/'gaf lg} l7-5 '7/
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Two Day Bioassay Chemical Data — Initial
v - Ve
Project No. S000-b!! Start Date | “e-94

v
Client Elo i bea

; n . v
Test Organism _ L debio

Test Expesure Day

Comments

Solution Parameter 2

Control Lo __ L :’-'-5 _____ 1 %
( Flow- ‘H—»ru) cond. _!q:‘ﬂ

Daphnids onl Alk. y S
P ) T LAk a1l _38___

—

o o . ——— i — ———— —— —— — —— —— —

o o - - - a——" - — G —— G - . - v — = o

fo e e e - —— —— - — —————— . ——— —— ——

|
Initials /| 4 l &




Project No. 200 Gt}

Client

Flom bea

/

\A—

Two Day Bioassay Chemical Data — Initial

. v
Start Date [-7-94

Test Organism

v
Dapkm’a magna

Exposure Day
Test Comments
Solution Parameter 1 2
P Vl_oo I TJ __[8°D>___] .»
Lontrel =~ "T7327 7155771,
L _Cend. _ | _|No__ 1109 ___|
LD S o Y S Y R
(C-) Hard. jog 120
foen V[ EGEae jwr o
l__pd__V+ 32 ___ | 43 ___ | ,
[ Cond. | W ___lizo___ 1 X bt jorakion d1-2 G
AR L] Do Wﬁ\
Hard.
(o.25 72 \/___D_O_____ %;3_..__.-_%.‘§__--
R =1 RS MO L SV IO A PN -
Eftleent  [Tgaes TTA3--T33607717
o, Al T T
, Hard
- vV _0e__185 __18s___]
V2 5 __eH__ 1 %4 |- 49" ] /
L _Cond. _ | 132 ___ 140 __ _ |
= Y A N
Hard
V_DC__ 184 __I_ &s___ |
25 7 __pH__ | FM ___ | AH_ ] J/
< | _Cond. _ | 58 ___li1se |
@‘ Ak L
Hard.
v 00 3.2 3
ey VoL LS L e ]
=% S N I N 547777
| _Cond. _ | 2% ___lioF ____
( 5) Ak ]
Hard
TeXA »/___QO_.._._'_S-&& ______ ?’ ‘%}_-_ Eyr, = 7
__ed__ I FH____ L A8 __ - ndlis -2 To nedete
“Cand_ - T T8N "Tzda -] X #Gd o
& Ak [ qp____1__ S0 __ | 00 mupersilindiom
|~ Hard 4o 140
Initials |/ 3} /5"§




Two Day Bioassay Chemical Data — Final

4 /
PrOieCf No. 5000~ 011 Start Date ’,(p,c’L’
Client __Flambeaw
/

Test Organism _Ceviodophnio dubic

Exposure Day

Test
Comments
Solution Parameter
1 2
| __Bo __ |~ 1S - 2.9 ___]
ccﬂ‘h’Ol ___E'i _____ -1 .J ______ 7 _'l____ / P
(F'T'> Cond 207 199
Alk. | ]
© [~ Hard, | -
| _ Do __|_ 2O ___ |- 1.9___|
River L __pH__ | _ 1.3 1 13 ___1/ -
Cond. 127 Iy
® Ak T
Hard.
057, V-2 [ 1a TEe T
H ' . /
Effluent  Tgoa T 5o 11321/
Ak
Hard.

. | __Do __| 19 ___[80___ 1
S N i Y W e (1 N
@ Cond. 3 13/

Al
Hard.
__bo__|_ 2.9___| 8.0 |
257 —....Eli_.____'7°_"|__._--_1_d.—____ v 4
Cond 159 ik O
@ Ak _ T ___]
Hard.
DO 1.9 ":_D’__
50 7, __pH__ 1 M 1Y 1)
@ Cond. 147 1%
Ak ]
Hard.
o /L__DB0 __ | _ 82 | ¢ g )\ __]
1CC 7o ___Eﬁ--___lﬁz__nfgg____ Ve
Cond 303 123
Alk. |+
T Hard. T | T T T TTT7
Initials v 4f > C>




Two Day Bioassay Chemical Data — Final

v v
Project No. 5000-n Start Date 1-7-94
Client __Flambeait
V4
Test Organism Do‘ghnfg O aN e
N
Tost Exposure Day
Comments
Solution Parameter
1 2
v DO .4 Tl |
Control I N 2 2 25 S 2
. Cond Z0b 123
(FT) —Cond. P07
@ Hard
Vi _Dbo __ 138 ___1- 15 _ ]
__pH__ 1 FH___ |7 4 ___1v
R’WV Cond 129 126 i
0] A [T ]
Hard
vV__Dbo_ _|3x___1FS ___
0259, __pH__1TH___T3T___1,
£ uent Cond 138 130
Ak
Hard
vV __bo__|17 3 ___ 1S
12-5% __pH___1 3y ___ 134 _ __1V
@ Cond 146 |4 0D
A ]
Hard
J_bo 133 __ [ 74
259, __PH__ A4 ___1_ 19 __1/ 7
Cond I X~ I5<
Cl Ak .. ______]
Hard
v__Dbo_ |35 17 S___ y
50 7o __pH__44___ 1324 _ __| v
@ Cond. 200 el
Ak ] e ]
Hard
vi_Dbo__|3FF ___| e
100 7, __pH__ 131 ___| A4 ___1v
T Cond 3¢ 2ht
:j) Alk. [ ]
T Hard. T~ |
Initialsy/| — <
nitia S\/ ')_S ) \)

V4



Four Day Bioassay Chemical Data — Final
v . v
Project No. 5e0-G!! Start Date f-L 2%
: v/ |
Client Flamerg 't
v
Test Organism PimophnlM ‘nmmr[as
;l'esf Exposure Day
Comments
Solution Parameter 1 2 3 4
| __bo __ 172134 177_[75 _
Conbel T TEETRHERTT Y
(bechler)  —Sgpd— 2R OG-
@ Hard.
vi_oo __[T3 138 176 [ |
Rivev TR R E A A
0) Cond. g _1ug 1uw3 1wy
AL
"~ Hard
00 13 135 178 [0l
C259, [T AT i ma] v
Eff{uent " Cond. 172G izl W [j29
Ak L]
Hard
\/__._20__..-:’_'_._3_'.?_-:2:.._25..- ~
1259, [__en__173172_ 133 021/
Cond 132 {13 ¢ 1152 1129
& A 1. [ __]
Hard.
b0 __[1x» [+F e 1= |
257 T TeH 193 J33 T [l.z]y”
o Cond. jsd |49 L4 Hlo
! Ak __ T[]
Hard.
_ 00 __175 137172 _Jbb |
507 .__g&_..__:’t__fl'_l_ e _[T9_1/ v
@ Cond. 157 [i%6 |(F 177
Al L]
Hard
sL__Dbo__[13 ]850 [1¢ g _
10075 T en O3z 3z Eal/ Y
7 Cond. _ 12586 |252. 240 [24%
2 Alk.
T Hard, T T T T T
Iniﬂcls/ﬁ- :rS 554&,




48 HOUR ACUTE BIOASSAY SURVIVAL DATA SHEET

3 -l / Ve
PROJECT:_2000" /! COMPANY:__F lambea

. . v
TesT orGaNisM:_Ceviodaphnia dubic AGE: £ 24 hrs

A v L .
START DATE/TIME: -l -94 | 1345 FINISH DATETIME:__ (-89, 11§

SET BY:_<¢

o’

TEST FAT/SURV. PER EXPOSURE PERIOD (HRS) TOTAL | PERCENT | MEAN
SOLUTION |REP. [ 24 28 FAT [SUR | SURVIVAL | SURVIVAL COMMENTS
Contro| AL 0l | o s (00«1
(FvT') B ols /s 6 | QV L4y / (UOW
© c | ols "’/g ol gl W
p | ok “/e o'l Y1 ra0 ¥
VI a | ok /s 2157 o
PHVQY % v
B | ols /s o| S| (00 (o 5"
N0, c |ols | % o015 wo’
o | ols “fs 16 1907
0:25% [E °ols ﬁf"s = ;v IOO:
Efflyent |B | 05 | V% ols | wa,
@ c | ok </ _01 s 1 1o |00
b | ols e a1s1 wo”
A | ols “ - g" 'Oo"
12.59%, v 7
B | 9s s 2’157 (o0 o v
@ c | ofs g 215 100" o
p | ols | ¢ o' 00"
Nalors | s <] 100"
2570 B | olg e o151 1007 00"
@ c | ofs e oY ¢Y| 100" ‘
D ols < g oY g “I 100"
509, A 0/5 e an S l < : 100 v‘/ .
® 8 | ols o olf | ino oY
c | ols g M <’ 1po”
D | ofs g o'ls1 00"
P TS T SEAT R
B | oly °ly Q4% 00" | .00~
@ c | OIs 6/ =4 $ Y "(\,'D/
D | ojs 0ls o1 <1 w0d”
A
B
c
D
DETE,B:‘\('\{| INED v 25‘ e DATA CHECK—Lﬁ—D A




48 HOUR ACUTE BIOASSAY SURVIVAL DATA SHEET
PROJECT:_5000-b I COMPANY:_[lonibea it d

v’
AGE: L2129 hrs

. Da hni maqna_'/
TEST ORGANISM p nia K

v ~
[-7-94 v ]500 4 [ 9-94 310 v
START DATE/TIME: 1- / FINISH DATE/TIME: /
v
SET BY: qa’
TEST FAT./SURV. PER EXPOSURE PERIOD (HRS) TOTAL PERCENT MEAN
SOLUTION | REP. 24 28 FAT. |SUR.| SURVIVAL | SURVIVAL COMMENTS
v A % v v v
ro' A ro () r<I | (o { O O P/
Cont —; y 3 7 |00
(FT) 2 e ollo]l lno
<
@ L5
4 v v/
Rivey g Lo | Vo 01104 100 &
! s | Yo [ 90 10 1c0” | Ve
@ o
Peed ,
v o 4
_ A o 7o 2| to] 100 )
G 2570 = 6 v 71100 ¥
E4£ luent B g ‘i o |10] 0o
V-
-
7 5 7 7
12.5% A () > olio | l62 00 v
o B | %y % ol | /no ©
v v v
25 12 |9 °/9 ol oo |
0 B 0/({) o//o o |0 1 w00 | v
@
P/ 0/ v v v
/| a o v, ' / -
@ B hy / « ol o
2
v ‘ql v
1009 VI A | %Y /q > |a’] wo O;/
@ o °_ b 7 O J\O \{?0/ 'O
7
c
>
A
B
c
D
7
DETERMINED — =
e T o 3= onma ok LY.




PROJECT:

96 HOUR ACUTE BIOASSAY SURV!VAL DATA SHEET

5000~ (D“

TEST ORGANISM: pr’mv pholes

COMPANY:

)
o D"’G Jx

Oy s IC! _\,

AGE:_ 22 dov S

START DATETIME: ~-94 <15 FINISH DATETIME: =10 ~<14 ;1445
SET BY: 2
TEST FAT/SURV. PER EXPOSURE PERIOD (HRS) TOTAL | PERCENT | MEAN
SOLUTION REP. 24 48 72 96 FAT. | SUR. | SURVIVAL | SURVIVAL COMMENTS
2 v
' v| A O/IO /o a/t,-v °/10 o) (1] v -
(',OH‘}YO "4 ” v \ i’:\l {:’ K/
o) 8 | o0 /i ¢ °f .. °fliu o o] oo
( Dech lor )
o I~ /
L V ‘
i “. — C [
River VI [ohe 7 “/ °lio ol ul wn e S
8 | Ma  |=/e /o |efq |42 av 7
@ }/
A | 114 ; e °[q MESERN P
3 g y - = -~ :f'
0.52 e 8 | eho T sl |6 o ice |77
E—f-f-/«.cn\ - — -
@ 2
v * = = " 7
A e / e ° . AT
,2570 ia?(i F = o /’b Q’“," v 4 — v ‘.,:“:‘: —/A
B | °fia “fle % n ofio | ¢l i o0
3 ,
Ve
2 7
25 7 VA | e Ve |- /10 e e ine —
o : - v [N
v B 0/!0 e = n Ollo B oo v
? [
<
: 4
,’_‘ ;.ﬁ o3 "f Pt v - v
:O P \/ A *35"1) “F/ ¢ e C;,z-:\}. - ;| B
0) ./i; — . ‘/ /
8 o/[b . L G/, b ¢ -~ '1 i
S o
v
e o Vi A ofro ‘?/;f, /g ofro Y Sl e 4 - 94
Pt~ e ) <V & \/ Pg
— 8 /1o s /i n /10 < o
:\:::,'j _C
pre]
A
B
c
D
7
DETERMINED 7 - — o v
By V| ~ e DATA CHECK —C




ACUTE BIOASSAY LENGTH, WEIGHT AND LOADING RATE DATA

Project: _5000- (o tl  Company: Flam'bca‘*— .
Test Organism: \ hales VQN\&S v : Age: ?.qu\,i
Aﬁalysis Date: PIO'qﬂ'// Completed By:ﬁ_g}’/

‘Total of Reps A + B + C + D
Total No. Organisms

I..oad:.ng Rate (g/L)
Mean We:.ght (mg) X Number of Orgaxusms per Replicate
o= Volume of Test Solution per Replicate (mL) =
v/ o

- 491(w) /750 = &8l g1 ,
o .07 nr M




REFERENCE TOXICANT DATA SUMMARY

Integrated Paper Services, Incorporated
Aquatic Toxicology Laboratory

Through December, 1993



Sodium Chloride Reference Toxicant LC50 Data

Test Duration:

48 hrs

Species: Ceriodaphnia dubia

Test No.

Test Date

LC50
2.97
2.68
1.94
2.10
2.59
3.08
2

3

3

Mean

Mean + 2 Std

Mean - 2 Std



LC50 (g/L NaCl)

NaCl 48 Hour LC50 Data

Species: Ceriodaphnia dubia

4.5

3.5

2.5-

1.54

L/

2 4 6 8 10 12 14 16
TEST NUMBER

18



Sodium Chloride Reference Toxicant LC50 Data

Test Duration:

Species: Daphnia magna

Test No.

48 hrs

Test Date

Nov.

23,

Dec 28,

LCS50
5.18
4.35
3.92
4.67
5.36
4.67
3.15
5.55
5.14
5.95
3.82
3.42
3.08
4.44
3.92
5.89
3.54
3.08

Mean

Mean + 2 Std

Mean - 2 Std



LC50 (g/L NaCl)

NaCl 48 Hour LC50 Data

Species: Daphnia magna

i

%/\/Mx\/w

\

"

N

6

8 10
TEST NUMBER

12

14

16

18



Sodium Chloride Reference Toxicant LC50 Data

Species: Pimephales promelas

Test Duration:

Test No.

[
QWAL WN K

o
AL W -

ey
© <

96 Hours

Test Date

LC50
14.14
7.07
7.07
8.71
7.07
10.00
13.66
11.49
7.58
8.71
7.07
7.32
7.07
7.32
7.07
7.07
8.41
9.01

Mean

Mean + 2 Std

Mean - 2 Std



LC50 (g/L NaCL)

16

NaCl 96 Hour LC50 Data

Species: Pimephales promelas

14-

12+

1 /\// \/\

/74

2 4 6 8 10 12 14 16
TEST NUMBER

18
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