C-2516

Enclosure 2
Letter, McDaniel to Snyder
Dated: March 28, 2024

PO Box 2008
Oak Ridge, TN 37831
(865) 341-0398| stevensonim@ornl.gov

Date: December 2, 2022

To: K.G. Hanzelka (RC)

c: S. Loveless, J. Stinnett, K. Kinder, T.J. Mathews, P. Ku, A.M. Fortner
From: L.M. Stevenson, 1504, MS-6351 (865-341-0398).

RE: Toxicity Tests of Effluent from the Y-12 National Security

Complex Outfall 200 Conducted 2-9 Nov 2022

Appended are the results of toxicity tests of effluent from Outfall 200 conducted 2-9
November 2022. The effluent was evaluated for toxicity with fathead minnows
(Pimephales promelas) and water fleas (Ceriodaphnia dubia).

Effluent from Outfall 200 did not reduce fathead minnow survival or growth or
Ceriodaphnia survival or reproduction by 25% or greater at any of the tested concentrations.
For both species, the Inhibition Concentrations (ICs) for survival, growth, and/or
reproduction were thus >100% (the highest concentration of effluent tested).

The NPDES permit states that toxicity will be demonstrated if the ICs is less than or equal
to the permit limit (50% effluent for Outfall 200). All of the results for all endpoints were
within permit limits.

Outfall Test Organism Endpoint IC2s

Outfall Fathead Survival >100%
200 minnow Growth >100%

Qutfall Ceriodaphnia Survival >100%
200 dubia Reproduction >100%

Please do not hesitate to call if you have any questions or comments.

Attachment

Ims



Ceriodaphnia dubia
TOXICITY TEST REPORT

Test Number 2978 | Y-12 National Security Complex Outfall 200 | 10 November 2022

Toxicology Laboratory
Principal Investigator: Dr. Louise Stevenson

Environmental Sciences Division

Oak Ridge National Laboratory
Building 1504

P.O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351

(865) 341-0398



STANDARD REPORT FORM
CERIODAPHNIA 3-BROOD SURVIVAL AND REPRODUCTION TEST

Test Number 2978| Start Date: 2 November 2022 | End Date: 9 November 2022
1. INTRODUCTION

1.1 Permit Number: TNO002968

1.2 Toxicity testing requirements of permit: A 3-brood Ceriodaphnia Survival and Reproduction Test
and a 7-day Fathead Minnow (Pimephales promelas) Larval Survival and Growth Test shall be
conducted annually. All tests will be conducted using a minimum of three 24-hour composite
samples of final effluent. The measured endpoint for toxicity will be the inhibition concentration
causing 25% reduction (IC2s) in survival, reproduction, or growth of the test organisms as

compared to the controls.

The permit states that toxicity is demonstrated if the 1Cs is less than or equal to the permit limit.
The permit limit for Outfall 200 is 50% whole effluent.

1.3 Plant location: Y-12 National Security Complex.
1.4 Name of receiving water body: East Fork Poplar Creek.

1.5 Contractor: Toxicology Laboratory
Environmental Sciences Division
Oak Ridge National Laboratory
P.O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351
(865) 576-3459

2. SAMPLE

2.1 Sample description: Effluent from Outfall 200.

2.2 Sampling point: NPDES Outfall 200.

2.3 Sampling period: 1 November 2022 to 7 November 2022

2.4 Sampling method: Three 24-h flow-proportionate composite samples of final effluent.

2.5 Samples were used immediately then stored at 4 + 2 °C to be used for two or three days during

the daily effluent renewal process.
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2.6 Sample pre-treatment: Sample temperature was raised to 25 + 1 °C in a warm water bath prior
to test initiation and daily test renewal.

2.7 Sample information:

Parameter Sample 1 Sample 2 Sample 3
Collection Start Date 11/1/2022 11/3/2022 11/6/2022
Composite Duration 24 h 24 h 24 h
Date of Delivery to ESD Tox Lab 11/2/2022 11/42022 11/72022
Chain-of-Custody Form Number 031069 031070 031071
Sample Temperature (°C) 11.1 10.3 11.9
pH (S.U.) 8.05 8.13 8.24
Conductivity (uS/cm) 418 398 415
Alkalinity (mg/L as CaCO3) 114 128 141
Hardness (mg/L as CaCO:s) 170 160 160
Chlorine (Free/Total) (mg/L) 0.01/0.00 0.01/0.00 0.01/0.00

3. TEST ORGANISMS

3.1 Species: Ceriodaphnia dubia.

3.2 Life stage: Neonates <24 h old; all born within 8 h of each other.

3.3 Source: Environmental Sciences Division cultures.

3.4 Incubation water for cultures: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to
deionized distilled water augmented with trace metals].

3.5 Temperature of cultures: 25 + 1 °C.
4. TEST METHODS

4.1 Toxicity test method: Ceriodaphnia survival and reproduction test. Reference: EPA Test Method
1002.0, in P.A. Lewis et al., Short-term Methods for Estimating the Chronic Toxicity of Effluent
and Receiving Waters to Freshwater Organisms, EPA/821/R/02/013 (4™ Ed., October 2002; or
most recent version).

4.2 End points of test: Survival and reproduction.

4.3 Modifications or deviations to Method 1002.0: None.
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4.4 Date and time test started: 11/2/2022, 11:28

4.5 Date and time test terminated: 11/9/2022, 11:00

4.6 Type and volume of test chambers: Polystyrene microbeakers, minimum 15mL each.

4.7 Number of Ceriodaphnia per test chamber: 1.

4.8 Number of replicates per treatment: 10.

4.9 Dilution/control water: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].

4.10 Renewal period: 24 h

4.11 Test temperature: Mean = 25.5 °C; range = 25.2-25.7 °C.

4.12 Treatment groups/concentrations: Control, 12.5%, 25%, 50%, 75% and 100% of full-strength
effluent.

4.13 Feeding regime during test: 100 uL of yeast-Cerophyl-trout food (YCT) mixture and 100 pL of
the green alga, Selenastrum capricornutum, per 15 mL of test solution every 24 h
(EPA/821/R/02/013; 4™ Ed., October 2002; or most recent version).

5. QUALITY ASSURANCE

5.1 Standard toxicant used: Sodium chloride (source: Fisher Scientific).
5.2 Date of most recent chronic reference toxicant test: 12-19 Oct 2022.
5.3 Dilution water used: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].
5.4 Survival 1IC2s = 2.04 g NaCl/L; 95% C.L. = 1.14-2.17 g NaCl/L.
Reproduction ICzs = 1.55 g NaCl/L; 95% C.L. = 1.30-1.63 g NaCl/L.
The IC2ss were calculated by the EPA linear interpolation method.
5.5 We report the most recent 20 tests, as recommended by EPA Chronic test guidelines (EPA,
2002).
Central tendency of ICs for survival: 1.481 + 0.756 g NaCl/L (mean = 2 SD).
CV of ICys for survival: 0.255 g NaCl/L
Central tendency of ICzs for reproduction: 1.027 + 0.622 g NaCl/L (mean + 2 SD).
CV of ICys for reproduction: 0.303 g NaCl/L

A copy of the control chart is appended.
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6. CERIODAPHNIA TEST RESULTS

Copies of the toxicity test logsheets are appended.

6.1 Summary of results from the Ceriodaphnia toxicity test:

Effluent Number of Number of animals Mean number of
Concentration replicates surviving for 3 offspring per female
broods (£SD)

Control 10 10 38.7+3.1
12.5% 10 8 30.1+13.9
25% 10 10 33.6+12.3
50% 10 10 33.6+84
75% 10 9 31.3+11.9
100% 10 10 38.6+55

7. STATISTICAL ANALYSES
7.1 Survival

The calculated ICzs for survival was >100% effluent.
7.2 Reproduction

The calculated ICzs for reproduction was >100% effluent.

7.3 Summary of Ceriodaphnia toxicity test results:

IC2s for survival: >100%

IC2s for reproduction: >100%

8. SUMMARY OF CHEMICAL ANALYSES

8.1 Water quality of control water:

Parameter Sample 1 Sample 2 Sample 3
pH (S.U.) 8.11 8.20 8.08
Conductivity (uS/cm) 237 239 230
Alkalinity (mg/L as CaCOs) 82 105 105
Hardness (mg/L as CaCOs) 108 114 114
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8.2 Physical and chemical methods
pH, conductivity, and dissolved oxygen were measured using a YSI MultiLab 4010-3W.

The pH was measured by EPA method 150.1 with a YSI 4130 pH meter. The meter was calibrated
with pH 4.0, 7.0, and 10.0 buffers.

Conductivity (uS/cm) was measured by EPA method 120.1 with a YSI 4310 meter. The meters

were verified using certified reference standards.

Dissolved oxygen (mg/L) was measured by EPA method 360.1 with a YSI 4410W dissolved oxygen

meter. The meter was calibrated in accordance with the manufacturer’s instructions.

Alkalinity, hardness, and chlorine were measured using a Hach SL1000 Portable Parallel

Colorimeter.
Instruments were calibrated and standardized according to manufacturer’s instructions.

All measurements were made on fresh samples before daily water replacement. In addition,

dissolved oxygen and pH were measured on water collected after daily replenishment period.

Report prepared by: Peijia Ku Date: 10 November 2022

Report reviewed by: Louise Stevenson Date: 2 December 2022
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Fathead Minnow
TOXICITY TEST REPORT

Test Number 1686 | Y-12 National Security Complex Outfall 200 | 11 November 2022

Toxicology Laboratory
Principal Investigator: Dr. Louise Stevenson

Environmental Sciences Division

Oak Ridge National Laboratory
Building 1504

P.O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351

(865) 341-0398



STANDARD REPORT FORM
FATHEAD MINNOW SURVIVAL AND GROWTH TEST

Test Number 1686| Start Date: 2 November 2022 | End Date: 9 November 2022
1. INTRODUCTION

1.1 Permit Number: TNO002968

1.2 Toxicity testing requirements of permit: A 3-brood Ceriodaphnia Survival and Reproduction Test
and a 7-day Fathead Minnow (Pimephales promelas) Larval Survival and Growth Test shall be
conducted annually. All tests will be conducted using a minimum of three 24-hour composite
samples of final effluent. The measured endpoint for toxicity will be the inhibition concentration
causing 25% reduction (IC2s) in survival, reproduction, or growth of the test organisms as

compared to the controls.

Toxicity will be demonstrated if the ICys is less than or equal to the permit limit. The permit limit
for Outfall 200 is 50% whole effluent.

1.3 Plant location: Y-12 National Security Complex.
1.4 Name of receiving water body: East Fork Poplar Creek.

1.5 Contractor: Toxicology Laboratory
Environmental Sciences Division
Oak Ridge National Laboratory
P.0O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351
(865) 576-3459

2. SAMPLE

2.1 Sample description: Effluent from Outfall 200.

2.2 Sampling point: NPDES Outfall 200.

2.3 Sampling period: 1 November 2022 to 7 November 2022

2.4 Sampling method: Three 24-h flow-proportionate composite samples of final effluent.

2.5 Samples were used immediately then stored at 4 + 2 °C to be used for two or three days during
the daily effluent renewal process. Samples were used within sample holding time guidance
outlined in EPA Test Method 1000.
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2.6 Sample pre-treatment: Sample temperature was raised to 25 + 1 °C in a warm water bath prior

to test initiation and daily test renewal.

2.7 Sample information:

Parameter Sample 1 Sample 2 Sample 3
Collection Start Date 11/1/2022 11/3/2022 11/6/2022
Composite Duration 24 h 24 h 24 h
Date of Delivery to ESD Tox Lab 11/2/2022 11/42022 11/72022
Chain-of-Custody Form Number 031069 031070 031071
Sample Temperature (°C) 11.1 10.3 11.9
pH (S.U.) 8.05 8.13 8.24
Conductivity (uS/cm) 418 398 415
Alkalinity (mg/L as CaCO3) 114 128 141
Hardness (mg/L as CaCO:s) 170 160 160
Chlorine (Free/Total) (mg/L) 0.01/0.00 0.01/0.00 0.01/0.00

3. TEST ORGANISMS

3.1 Species: Fathead minnow (Pimephales promelas).
3.2 Hatch date: 31 October 2022 .
3.3 Life stage: Newly hatched larvae less than 48 h old.

3.4 Incubation water: Dechlorinated tap water.

3.5 Incubation temperature: 25 + 1 °C.

3.6 Source: Cultures from Aquatic BioSystems, Inc., Fort Collins, CO.
3.7 Mean dry weight at test initiation: 0.153 + 0.006 mg (mean = SD)

3.8 Diseases and treatment: None.

4. TEST METHODS

4.1 Toxicity test method: Fathead minnow larval survival and growth test. Reference: EPA Test
Method 1000.0, in P.A. Lewis et al., Short-term Methods for Estimating the Chronic Toxicity of
Effluent and Receiving Waters to Freshwater Organisms, EPA/821/R/02/013 (4" Ed., October

2002; or most recent version).
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4.2 End points of test: Survival and growth.

4.3 Modifications or deviations to Method 1000.0: None.

4.4 Date and time test started: 11/2/2022, 10:19

4.5 Date and time test terminated: 11/9/2022, 9:39

4.6 Type and volume of test chambers: 600-mL borosilicate beakers, minimum 250 mL each.

4.7 Number of organisms per test chamber: 10.

4.8 Number of replicates per treatment: 4.

4.9 Dilution/control water: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].

4.10 Renewal period: 24 h

4.11 Acclimation of test organisms: Received larvae on 1 November 2022 at 15.0 °C.

4.12 Test temperature: Mean = 25.0 °C; range = 24.5-25.7 °C.

4.13 Treatment groups/concentrations: Control, 12.5%, 25%, 50%, 75% and 100% of full-strength
effluent.

4.14 Feeding regime during test: Brine shrimp (Artemia) nauplii less than 24 h old; fed 600 + 100 uL

per beaker twice dalily.
5. QUALITY ASSURANCE

5.1 Standard toxicant used: Potassium chloride (source: Fisher Scientific).
5.2 Date of most recent chronic reference toxicant test: 2-9 Nov 2022.
5.3 Dilution water used: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].
5.4 Survival IC2s = 0.80 g KCI/L; 95% C.L. = 0.67-0.91 g KCI/L.
Growth 1C25 = 0.83 g KCI/L; 95% C.L. = 0.75-0.99 g KCI/L.
The 1C2ss were calculated by the EPA linear interpolation method.
5.5 We report the most recent 20 tests, as recommended by EPA Chronic test guidelines (EPA,
2002).
Central tendency of I1Cxs for survival: 0.837 £ 0.275 g KCI/L (mean + 2 SD).
CV of ICys for survival: 0.164 g KCI/L
Central tendency of I1Cs for growth: 0.92 + 0.234 g KCI/L (mean + 2 SD).
CV of ICys for growth: 0.127 g KCI/L

A copy of the control chart is appended.
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6. FATHEAD MINNOW TEST RESULTS
Copies of the toxicity test logsheets are appended.
6.1 Summary of results from the fathead minnow toxicity test:

Survival

Proportion surviving per replicate

Concentration 2 3
Control 1 1 1 1 1
12.5% 1 1 1 1 1
25% 1 1 1 1 1
50% 1 1 1 1 1
75% 1 1 1 1 1
100% 1 1 1 1 1

Dry Weight

Weight (mg) per replicate

Concentration 2 3 Mean £ SD

Control 0.67 0.65 0.73 0.81 0.71 +0.07
12.5% 0.93 0.61 0.54 0.74 0.71+0.17
25% 0.63 0.75 0.64 0.74 0.69 + 0.06
50% 0.64 0.6 0.68 0.59 0.63+0.04
75% 0.46 0.63 0.61 0.58 0.57 +0.08
100% 0.66 0.74 0.63 0.63 0.66 + 0.05

7. STATISTICAL ANALYSES
7.1 Survival

The calculated ICzs for survival was >100% effluent.
7.2 Growth

The calculated 1C2s for growth was >100% effluent.
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7.3 Summary of fathead minnow toxicity test results:
IC2s for survival: >100%
IC2s for growth: >100%

8. SUMMARY OF CHEMICAL ANALYSES

8.1 Water quality of control water:

pH (S.U.) 8.11 8.20 8.08
Conductivity (uS/cm) 237 239 230
Alkalinity (mg/L as CaCOs) 82 105 105
Hardness (mg/L as CaCOs) 108 114 114

8.2 Physical and chemical methods
pH, conductivity, and dissolved oxygen were measured using a YSI MultiLab 4010-3W.

The pH was measured by EPA method 150.1 with a YSI 4130 pH meter. The meter was calibrated
with pH 4.0, 7.0, and 10.0 buffers.

Conductivity (uS/cm) was measured by EPA method 120.1 with a YSI 4310 meter. The meters

were verified using certified reference standards.

Dissolved oxygen (mg/L) was measured by EPA method 360.1 with a YSI 4410W dissolved oxygen

meter. The meter was calibrated in accordance with the manufacturer’s instructions.

Alkalinity, hardness, and chlorine were measured using a Hach SL1000 Portable Parallel

Colorimeter.
Instruments were calibrated and standardized according to manufacturer’s instructions.

All measurements were made on fresh samples before daily water replacement. In addition,

dissolved oxygen and pH were measured on water collected after daily replenishment period.

Report prepared by: Peijia Ku Date: 11 November 2022

Report reviewed by: Louise Stevenson Date: 2 December 2022
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REFERENCE TOXICANT CONTROL CHARTS
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1300 Blue Spruce Drive, Suite C
Fort Collins, Colorado 80524

Toll Free: 800/331-5916

Tel:970/484-5091 Fax:970/484-2514
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Chronic 7 Day Survival Test Data IC 25 for Growth Test
Date NOEC LOEC Date IC25 95% Confidence Avg.IC25 +2STD -2STD
(g/L KCI) (g/L KCI) g/L KCl  (upper) (lower) g/L KCI DEV DEV
Jun-22 0.50 1.0 Jun-22  1.247 1.252 1.146 1.187 1.428 0.947
Jul-22 0.50 1.0 Jul-22 1.250 1.250 1.222 1.187 1.428 0.947
Aug-22 0.50 1.0 Aug-22  1.250 1.250 1.250 1.188 1.429 0.947
Sep-22 0.50 1.0 Sep-22 1.215 1.271 1.072 1.193 1.432 0.955
Oct-22 0.50 1.0 Oct-22  1.094 1.332 0.161 1.188 1.429 0.946
Nov-22 0.50 1.0 Nov-22  1.250 1.250 0.907 1.189 1.431 0.947
**Current Test Dates:  11/2-9/2022

Aquatic BioSystems, Inc

*  Quality Research Organisms
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PO Box 2008
Oak Ridge, TN 37831
(865) 341-0398| stevensonim@ornl.gov

Date: February 16, 2023

To: K.G. Hanzelka (RC)

c: S. Loveless, J. Stinnett, K. Kinder, T.J. Mathews, P. Ku, A.M. Fortner
From: L.M. Stevenson, 1504, MS-6351 (865-341-0398).

RE: Toxicity Tests of Effluent from the Y-12 National Security

Complex Outfall 200 Conducted January 25 to February 1, 2023

Appended are the results of toxicity tests of effluent from Outfall 200 conducted from
January 25 to February 1, 2023. The effluent was evaluated for toxicity with fathead
minnows (Pimephales promelas) and water fleas (Ceriodaphnia dubia).

Effluent from Outfall 200 did not reduce fathead minnow survival or growth or
Ceriodaphnia survival or reproduction by 25% or greater at any of the tested concentrations.
For both species, the Inhibition Concentrationzs (ICz2s) for survival, growth, and/or
reproduction were thus >100% (the highest concentration of effluent tested).

The NPDES permit states that toxicity will be demonstrated if the ICzs is less than or equal

to the permit limit (50% effluent for Outfall 200). All of the results for all endpoints were
within permit limits.

Outfall Test Organism Endpoint IC2s

Qutfall Fathead Survival >100%
200 minnow Growth >100%

Outfall Ceriodaphnia Survival >100%
200 Reproduction >100%

Please do not hesitate to call if you have any questions or comments.

Attachment
Ims



Ceriodaphnia dubia
TOXICITY TEST REPORT

Test Number 2979 | Y-12 National Security Complex Outfall 200 | 3 February 2023

Toxicology Laboratory
Principal Investigator: Dr. Louise Stevenson

Environmental Sciences Division

Oak Ridge National Laboratory
Building 1504

P.O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351

(865) 341-0398



STANDARD REPORT FORM
CERIODAPHNIA 3-BROOD SURVIVAL AND REPRODUCTION TEST

Test Number 2979 | Start Date: 25 January 2023 | End Date: 1 February 2023
1. INTRODUCTION

1.1 Permit Number: TN0O002968

1.2 Toxicity testing requirements of permit: A 3-brood Ceriodaphnia Survival and Reproduction Test
and a 7-day Fathead Minnow (Pimephales promelas) Larval Survival and Growth Test shall be
conducted annually. All tests will be conducted using a minimum of three 24-hour composite
samples of final effluent. The measured endpoint for toxicity will be the inhibition concentration
causing 25% reduction (ICzs) in survival, reproduction, or growth of the test organisms as

compared to the controls.

The permit states that toxicity is demonstrated if the ICzs is less than or equal to the permit limit.
The permit limit for Outfall 200 is 50% whole effluent.

1.3 Plant location: Y-12 National Security Complex.
1.4 Name of receiving water body: East Fork Poplar Creek.

1.5 Contractor: Toxicology Laboratory
Environmental Sciences Division
Oak Ridge National Laboratory
P.O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351
(865) 576-3459

2. SAMPLE

2.1 Sample description: Effluent from Outfall 200.

2.2 Sampling point: NPDES Outfall 200.

2.3 Sampling period: 24 January 2023 to 30 January 2023

2.4 Sampling method: Three 24-h flow-proportionate composite samples of final effluent.

2.5 Samples were used immediately then stored at 4 + 2 °C to be used for two or three days during

the daily effluent renewal process.
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2.6 Sample pre-treatment: Sample temperature was raised to 25 + 1 °C in a warm water bath prior
to test initiation and daily test renewal.

2.7 Sample information:

Parameter Sample 1 Sample 2 Sample 3
Collection Start Date 1/24/2023 1/26/2023 1/29/2023
Composite Duration 24 h 24 h 24 h
Date of Delivery to ESD Tox Lab 1/25/2023 1/27/2023 1/30/2023
Chain-of-Custody Form Number 031072 031073 031074
Sample Temperature (°C) 10.1 10.8 7.2
pH (S.U.) 8.12 8.04 8.01
Conductivity (uS/cm) 407 490 367
Alkalinity (mg/L as CaCO3) 118 122 108
Hardness (mg/L as CaCOs) 190 200 150
Chlorine (Free/Total) (mg/L) 0.01/0.01 0.01/0.02 0.01/0.01

3. TEST ORGANISMS

3.1 Species: Ceriodaphnia dubia.

3.2 Life stage: Neonates <24 h old; all born within 8 h of each other.

3.3 Source: Environmental Sciences Division cultures.

3.4 Incubation water for cultures: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to
deionized distilled water augmented with trace metals].

3.5 Temperature of cultures: 25 + 1 °C.
4. TEST METHODS

4.1 Toxicity test method: Ceriodaphnia survival and reproduction test. Reference: EPA Test Method
1002.0, in P.A. Lewis et al., Short-term Methods for Estimating the Chronic Toxicity of Effluent
and Receiving Waters to Freshwater Organisms, EPA/821/R/02/013 (4" Ed., October 2002; or
most recent version).

4.2 End points of test: Survival and reproduction.

4.3 Modifications or deviations to Method 1002.0: None.
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4.4 Date and time test started: 1/25/2023, 11:55

4.5 Date and time test terminated: 2/1/2023, 13:10

4.6 Type and volume of test chambers: Polystyrene microbeakers, minimum 15mL each.

4.7 Number of Ceriodaphnia per test chamber: 1.

4.8 Number of replicates per treatment: 10.

4.9 Dilution/control water: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].

4.10 Renewal period: 24 h

4.11 Test temperature: Mean = 24.9 °C; range = 24.7-25.1 °C.

4.12 Treatment groups/concentrations: Control, 12.5%, 25%, 50%, 75% and 100% of full-strength
effluent.

4.13 Feeding regime during test: 100 L of yeast-Cerophyl-trout food (YCT) mixture and 100 uL of
the green alga, Selenastrum capricornutum, per 15 mL of test solution every 24 h
(EPA/821/R/02/013; 4™ Ed., October 2002; or most recent version).

5. QUALITY ASSURANCE

5.1 Standard toxicant used: Sodium chloride (source: Fisher Scientific).
5.2 Date of most recent chronic reference toxicant test: 01/25/2023 - 02/01/2023.
5.3 Dilution water used: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].
5.4 Survival ICzs = 0.86 g NaCl/L; 95% C.l. = 0.40-1.53 g NaCl/L.
Reproduction 1C2s = 0.84g NaCl/L; 95% C.I. = 0.46-1.47 g NaCI/L.
The IC2ss were calculated by the EPA linear interpolation method.
5.5 We report the most recent 20 tests, as recommended by EPA Chronic test guidelines (EPA,
2002).
Central tendency of ICys for survival: 1.433 + 0.802 g NaCl/L (mean = 2 SD).
CV of ICys for survival: 0.280 g NaCl/L
Central tendency of ICys for reproduction: 1.034 = 0.610 g NaCl/L (mean £ 2 SD).
CV of ICys for reproduction: 0.295 g NaCl/L

A copy of the control chart is appended.
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6. CERIODAPHNIA TEST RESULTS

Copies of the toxicity test logsheets are appended.

6.1 Summary of results from the Ceriodaphnia toxicity test:

Effluent Number of Number of animals Mean number of
Concentration replicates surviving for 3 offspring per female
broods (xSD)
Control 10 10 38.7+45
12.5% 10 10 34.8+4
25% 10 9 322+5.4
50% 10 10 32.3+2.7
75% 10 10 29.8+7.2
100% 10 10 304+3

7. STATISTICAL ANALYSES
7.1 Survival

The calculated 1C2s for survival was >100% effluent.
7.2 Reproduction

The calculated ICzs for reproduction was >100% effluent.

7.3 Summary of Ceriodaphnia toxicity test results:

IC2s for survival: >100%

IC2s for reproduction: >100%
8. SUMMARY OF CHEMICAL ANALYSES

8.1 Water quality of control water:

Parameter Sample 1 Sample 2 Sample 3
pH (S.U.) 8.18 8.11 8.22
Conductivity (uS/cm) 239 239 240
Alkalinity (mg/L as CaCO:s) 100 104 106
Hardness (mg/L as CaCOs) 130 120 120
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8.2 Physical and chemical methods
pH, conductivity, and dissolved oxygen were measured using a YSI MultiLab 4010-3W.

The pH was measured by EPA method 150.1 with a YSI 4130 pH meter. The meter was calibrated
with pH 4.0, 7.0, and 10.0 buffers.

Conductivity (uS/cm) was measured by EPA method 120.1 with a YSI 4310 meter. The meters

were verified using certified reference standards.

Dissolved oxygen (mg/L) was measured by EPA method 360.1 with a YSI 4410W dissolved oxygen

meter. The meter was calibrated in accordance with the manufacturer’s instructions.

Alkalinity, hardness, and chlorine were measured using a Hach SL1000 Portable Parallel

Colorimeter.
Instruments were calibrated and standardized according to manufacturer’s instructions.

All measurements were made on fresh samples before daily water replacement. In addition,

dissolved oxygen and pH were measured on water collected after daily replenishment period.

Report prepared by: Peijia Ku Date: 3 February 2023

Report reviewed by: Louise Stevenson Date: 15 February 2023
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Fathead Minnow
TOXICITY TEST REPORT

Test Number 1688 | Y-12 National Security Complex Outfall 200 | 3 February 2023

Toxicology Laboratory
Principal Investigator: Dr. Louise Stevenson

Environmental Sciences Division

Oak Ridge National Laboratory
Building 1504

P.O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351

(865) 341-0398



STANDARD REPORT FORM
FATHEAD MINNOW SURVIVAL AND GROWTH TEST

Test Number 1688 | Start Date: 25 January 2023 | End Date: 1 February 2023
1. INTRODUCTION

1.1 Permit Number: TN0O002968

1.2 Toxicity testing requirements of permit: A 3-brood Ceriodaphnia Survival and Reproduction Test
and a 7-day Fathead Minnow (Pimephales promelas) Larval Survival and Growth Test shall be
conducted annually. All tests will be conducted using a minimum of three 24-hour composite
samples of final effluent. The measured endpoint for toxicity will be the inhibition concentration
causing 25% reduction (ICzs) in survival, reproduction, or growth of the test organisms as

compared to the controls.

Toxicity will be demonstrated if the ICys is less than or equal to the permit limit. The permit limit
for Outfall 200 is 50% whole effluent.

1.3 Plant location: Y-12 National Security Complex.
1.4 Name of receiving water body: East Fork Poplar Creek.

1.5 Contractor: Toxicology Laboratory
Environmental Sciences Division
Oak Ridge National Laboratory
P.O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351
(865) 576-3459

2. SAMPLE

2.1 Sample description: Effluent from Outfall 200.

2.2 Sampling point: NPDES Outfall 200.

2.3 Sampling period: 24 January 2023 to 30 January 2023

2.4 Sampling method: Three 24-h flow-proportionate composite samples of final effluent.

2.5 Samples were used immediately then stored at 4 + 2 °C to be used for two or three days during
the daily effluent renewal process. Samples were used within sample holding time guidance
outlined in EPA Test Method 1000.
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2.6 Sample pre-treatment: Sample temperature was raised to 25 + 1 °C in a warm water bath prior
to test initiation and daily test renewal.

2.7 Sample information:

Parameter Sample 1 Sample 2 Sample 3
Collection Start Date 1/24/2023 1/26/2023 1/29/2023
Composite Duration 24 h 24 h 24 h
Date of Delivery to ESD Tox Lab 1/25/2023 1/27/2023 1/30/2023
Chain-of-Custody Form Number 031072 031073 031074
Sample Temperature (°C) 10.1 10.8 7.2
pH (S.U.) 8.12 8.04 8.01
Conductivity (uS/cm) 407 490 367
Alkalinity (mg/L as CaCO3) 118 122 108
Hardness (mg/L as CaCOs) 190 200 150
Chlorine (Free/Total) (mg/L) 0.01/0.01 0.01/0.02 0.01/0.01

3. TEST ORGANISMS

3.1 Species: Fathead minnow (Pimephales promelas).

3.2 Hatch date: 23 January 2023 .

3.3 Life stage: Newly hatched larvae less than 48 h old.

3.4 Incubation water: Dechlorinated tap water.

3.5 Incubation temperature: 25 + 1 °C.

3.6 Source: Cultures from Aquatic BioSystems, Inc., Fort Collins, CO.
3.7 Mean dry weight at test initiation: 0.13 £ 0.006 mg (mean £ SD)

3.8 Diseases and treatment: None.
4. TEST METHODS

4.1 Toxicity test method: Fathead minnow larval survival and growth test. Reference: EPA Test
Method 1000.0, in P.A. Lewis et al., Short-term Methods for Estimating the Chronic Toxicity of
Effluent and Receiving Waters to Freshwater Organisms, EPA/821/R/02/013 (4" Ed., October

2002; or most recent version).
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4.2 End points of test: Survival and growth.

4.3 Modifications or deviations to Method 1000.0: Treatment 5, replicate 4 was lost overnight
between Days O (test initiation) and 1 (the beaker for this replicate fell over). Test beaker
temperature was outside of the allowable range (below 24°C at 23.8°C) on the morning Day 2 of
the test (it was back within acceptable range by the afternoon and did not exceed the range for
the rest of the test).

4.4 Date and time test started: 1/25/2023, 11:08

4.5 Date and time test terminated: 2/1/2023, 11:39

4.6 Type and volume of test chambers: 600-mL borosilicate beakers, minimum 250 mL each.

4.7 Number of organisms per test chamber: 10.

4.8 Number of replicates per treatment: 4.

4.9 Dilution/control water: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].

4.10 Renewal period: 24 h

4.11 Acclimation of test organisms: Received larvae on 24 January 2023 at 13.3 °C.

4.12 Test temperature: Mean = 25.2 °C; range = 23.8-25.9 °C.

4.13 Treatment groups/concentrations: Control, 12.5%, 25%, 50%, 75% and 100% of full-strength
effluent.

4.14 Feeding regime during test: Brine shrimp (Artemia) nauplii less than 24 h old; fed 600 + 100 pL
per beaker twice daily.

5. QUALITY ASSURANCE

5.1 Standard toxicant used: Potassium chloride (source: Fisher Scientific).
5.2 Date of most recent chronic reference toxicant test: 01/25/2023 - 02/01/2023.
5.3 Dilution water used: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].
5.4 Survival IC2s = 1.00 g KCI/L; 95% C.I. = 0.68-1.05 g KCI/L.
Growth IC25 = 1.02 g KCI/L; 95% C.I. = 0.86-1.06 g KCI/L.
The ICzss were calculated by the EPA linear interpolation method.
5.5 We report the most recent 20 tests, as recommended by EPA Chronic test guidelines (EPA,
2002).
Central tendency of I1Cys for survival: 0.853 £ 0.274 g KCI/L (mean + 2 SD).
CV of ICys for survival: 0.161 g KCI/L
Central tendency of ICzs for growth: 0.920 + 0.236 g KCI/L (mean + 2 SD).
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CV of ICys for growth: 0.128 g KCI/L
A copy of the control chart is appended.

6. FATHEAD MINNOW TEST RESULTS
Copies of the toxicity test logsheets are appended.
6.1 Summary of results from the fathead minnow toxicity test:

Survival

Proportion surviving per replicate

Concentration 2
Control 1 1 1
12.5% 1 1 0.9
25% 1 1 1
50% 1 1 1
75% 1 1 1
100% 1 1 1

S

LOST

[ R R e i

Dry Weight

Weight (mg) per replicate

Mean + SD

Concentration 2 3
Control 0.51 0.46 0.51
12.5% 0.5 0.57 0.48

25% 0.54 0.51 0.48
50% 0.56 0.66 0.58
75% 0.6 0.51 0.62
100% 0.55 0.5 0.59

0.53
0.56
0.57
0.54
LOST
0.57

0.5+0.03
0.53+0.04
0.52 +0.04
0.58 £ 0.05
0.58 + 0.06
0.55+0.04

7. STATISTICAL ANALYSES

7.1 Survival

The calculated IC2s for survival was >100% effluent.

7.2 Growth
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The calculated IC2s for growth was >100% effluent.
7.3 Summary of fathead minnow toxicity test results:
ICs for survival: >100%
IC2s for growth: >100%
8. SUMMARY OF CHEMICAL ANALYSES

8.1 Water quality of control water:

Parameter Sample 1 Sample 2 Sample 3
pH (S.U.) 8.18 8.11 8.22
Conductivity (uS/cm) 239 239 240
Alkalinity (mg/L as CaCO:s) 100 104 106
Hardness (mg/L as CaCOs) 130 120 120

8.2 Physical and chemical methods
pH, conductivity, and dissolved oxygen were measured using a YSI MultiLab 4010-3W.

The pH was measured by EPA method 150.1 with a YSI 4130 pH meter. The meter was calibrated
with pH 4.0, 7.0, and 10.0 buffers.

Conductivity (uS/cm) was measured by EPA method 120.1 with a YSI 4310 meter. All values were

corrected to 25°C. The meters were verified using certified reference standards.

Dissolved oxygen (mg/L) was measured by EPA method 360.1 with a YSI 4410W dissolved oxygen

meter. The meter was calibrated in accordance with the manufacturer’s instructions.

Alkalinity, hardness, and chlorine were measured using a Hach SL1000 Portable Parallel

Colorimeter.
Instruments were calibrated and standardized according to manufacturer’s instructions.

All measurements were made on fresh samples before daily water replacement. In addition,

dissolved oxygen and pH were measured on water collected after daily replenishment period.

Report prepared by: Peijia Ku Date: 3 February 2023
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Report reviewed by: Louise Stevenson Date: 15 February 2023
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REFERENCE TOXICANT CONTROL CHARTS
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3 brood IC, (g/L NaCl)
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Ceriodaphnia dubia reproduction

Sodium Chloride Reference Toxicant Control Chart
Source: ORNL Environmental Sciences Division Cultures
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Pimephales promelas Survival
Potassium Chloride Reference Toxicant Control Chart
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Source: ORNL Environmental Sciences Division Cultures
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Pimephales promelas Growth
Potassium Chloride Reference Toxicant Control Chart
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Source: ORNL Environmental Sciences Division Cultures
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1300 Blue Spruce Drive, Suite C
Fort Collins, Colorado 80524

Toll Free: 800/331-5916

Tel:970/484-5091 Fax:970/484-2514

Pimephales promelas
IC25
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1.625
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Chronic 7 Day Survival Test Data IC 25 for Growth Test
Date NOEC LOEC Date IC25 95% Confidence  Avg.IC25 +2STD -2 STD
(g/L KCI) (g/L KCI) g/L KCl  (upper) (lower) g/L KCI DEV DEV
Aug-22 0.50 1.0 Aug-22  1.250 1.250 1.250 1.188 1.429 0.947
Sep-22 0.50 1.0 Sep-22 1.215 1.271 1.072 1.193 1.432 0.955
Oct-22 0.50 1.0 Oct-22  1.094 1.332 0.161 1.188 1.429 0.946
Nov-22 0.50 1.0 Nov-22  1.250 1.250 0.907 1.189 1.431 0.947
Dec-22 0.50 1.0 Dec-22 1.134 1.319 0.164 1.188 1.431 0.946
Jan-23 0.50 1.0 Jan-23  1.250 1.250 1.144 1.188 1.431 0.946
**Current Test Dates:  1/4-11/23

Aquatic BioSystems, Inc

*  Quality Research Organisms
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PO Box 2008
Oak Ridge, TN 37831
(865) 341-0398| stevensonim@ornl.gov

Date: May 23, 2023

To: K.G. Hanzelka (RC)

c: S. Loveless, J. Stinnett, K. Kinder, T.J. Mathews, P. Ku, A.M. Fortner
From: L.M. Stevenson, 1504, MS-6351 (865-341-0398).

RE: Toxicity Tests of Effluent from the Y-12 National Security

Complex Outfall 200 Conducted May 3-10, 2023

Appended are the results of toxicity tests of effluent from Outfall 200 conducted from May
3 to May 10, 2023. The effluent was evaluated for toxicity with fathead minnows
(Pimephales promelas) and water fleas (Ceriodaphnia dubia). For both species, the
Inhibition Concentrationzs (ICzs) for survival, growth, and/or reproduction for organisms
exposed to effluent from Outfall 200 was >100% (the highest concentration of effluent
tested). The NPDES permit states that toxicity will be demonstrated if the ICzs is less than
or equal to the permit limit (50% effluent for Outfall 200). All of the results for all
endpoints were within permit limits.

Outfall Test Organism Endpoint ICas

Outfall Fathead Survival >100%
200 minnow Growth >100%

Outfall Ceriodaphnia Survival >100%
200 Reproduction >100%

Please do not hesitate to call if you have any questions or comments.

Attachment
Ims



Ceriodaphnia dubia
TOXICITY TEST REPORT

Test Number 2985 | Y-12 National Security Complex Outfall 200 | 17 May 2023

Toxicology Laboratory
Principal Investigator: Dr. Louise Stevenson

Environmental Sciences Division

Oak Ridge National Laboratory
Building 1504

P.O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351

(865) 341-0398



STANDARD REPORT FORM
CERIODAPHNIA 3-BROOD SURVIVAL AND REPRODUCTION TEST

Test Number 2985 | Start Date: 3 May 2023 | End Date: 10 May 2023
1. INTRODUCTION

1.1 Permit Number: TN0O002968

1.2 Toxicity testing requirements of permit: A 3-brood Ceriodaphnia Survival and Reproduction Test
and a 7-day Fathead Minnow (Pimephales promelas) Larval Survival and Growth Test shall be
conducted annually. All tests will be conducted using a minimum of three 24-hour composite
samples of final effluent. The measured endpoint for toxicity will be the inhibition concentration
causing 25% reduction (ICzs) in survival, reproduction, or growth of the test organisms as

compared to the controls.

The permit states that toxicity is demonstrated if the ICzs is less than or equal to the permit limit.
The permit limit for Outfall 200 is 50% whole effluent.

1.3 Plant location: Y-12 National Security Complex.
1.4 Name of receiving water body: East Fork Poplar Creek.

1.5 Contractor: Toxicology Laboratory
Environmental Sciences Division
Oak Ridge National Laboratory
P.O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351
(865) 576-3459

2. SAMPLE

2.1 Sample description: Effluent from Outfall 200.

2.2 Sampling point: NPDES Outfall 200.

2.3 Sampling period: 2 May 2023 to 8 May 2023

2.4 Sampling method: Three 24-h flow-proportionate composite samples of final effluent.

2.5 Samples were used immediately then stored at 4 £ 2 °C to be used for two or three days during

the daily effluent renewal process.
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2.6 Sample pre-treatment: Sample temperature was raised to 25 + 1 °C in a warm water bath prior
to test initiation and daily test renewal.

2.7 Sample information:

Parameter Sample 1 Sample 2 Sample 3
Collection Start Date 5/2/2023 5/4/2023 5/7/2023
Composite Duration 24 h 24 h 24 h
Date of Delivery to ESD Tox Lab 5/3/2023 5/5/2023 5/8/2023
Chain-of-Custody Form Number 031101 031102 031103
Sample Temperature (°C) 14.3 11.6 14.7
pH (S.U.) 8.16 8.13 8.24
Conductivity (uS/cm) 544 525 418
Alkalinity (mg/L as CaCO3) 124 140 132
Hardness (mg/L as CaCOs) 290 250 200
Chlorine (Free/Total) (mg/L) 0.02/0.01 0.01/0.01 0.01/0.02

3. TEST ORGANISMS

3.1 Species: Ceriodaphnia dubia.

3.2 Life stage: Neonates <24 h old; all born within 8 h of each other.

3.3 Source: Environmental Sciences Division cultures.

3.4 Incubation water for cultures: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to
deionized distilled water augmented with trace metals].

3.5 Temperature of cultures: 25 + 1 °C.
4. TEST METHODS

4.1 Toxicity test method: Ceriodaphnia survival and reproduction test. Reference: EPA Test Method
1002.0, in P.A. Lewis et al., Short-term Methods for Estimating the Chronic Toxicity of Effluent
and Receiving Waters to Freshwater Organisms, EPA/821/R/02/013 (4" Ed., October 2002; or
most recent version).

4.2 End points of test: Survival and reproduction.

4.3 Modifications or deviations to Method 1002.0: None.
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4.4 Date and time test started: 5/3/2023, 18:03

4.5 Date and time test terminated: 5/10/2023, 11:50

4.6 Type and volume of test chambers: Polystyrene microbeakers, minimum 15mL each.

4.7 Number of Ceriodaphnia per test chamber: 1.

4.8 Number of replicates per treatment: 10.

4.9 Dilution/control water: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].

4.10 Renewal period: 24 h

4.11 Test temperature: Mean = 25.2 °C; range = 25.0-25.3 °C.

4.12 Treatment groups/concentrations: Control, 12.5%, 25%, 50%, 75% and 100% of full-strength
effluent.

4.13 Feeding regime during test: 100 pL of yeast-Cerophyl-trout food (YCT) mixture and 3 x 10°
cells of the green alga Raphidocelis subcapitata per 15 mL of test solution every 24 h from an
algal stock with a concentration 3.0 - 3.5 x 107 cells/mL (EPA/821/R/02/013; 4" Ed., October

2002; or most recent version).

5. QUALITY ASSURANCE

5.1 Standard toxicant used: Sodium chloride (source: Fisher Scientific).
5.2 Date of most recent chronic reference toxicant test: 04/19/2023 — 04/26/2023.
5.3 Dilution water used: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].
5.4 Survival IC2s = 2.24 g NaCl/L; 95% C.I. = 1.74-2.32 g NaCl/L.
Reproduction ICzs = 1.38 g NaCl/L; 95% C.I. = 1.18-1.57 g NaCIl/L.
The IC2ss were calculated by the EPA linear interpolation method.
5.5 We report the most recent 20 tests, as recommended by EPA Chronic test guidelines (EPA,
2002).
Central tendency of ICys for survival: 1.49 = 0.851 g NaCl/L (mean £ 2 SD).
CV of ICys for survival: 0.285 g NaCl/L
Central tendency of ICys for reproduction: 1.063 = 0.619 g NaCl/L (mean £ 2 SD).
CV of ICys for reproduction: 0.291 g NaCl/L

A copy of the control chart is appended.
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6. CERIODAPHNIA TEST RESULTS

Copies of the toxicity test logsheets are appended.

6.1 Summary of results from the Ceriodaphnia toxicity test:

Effluent Number of Number of animals Mean number of
Concentration replicates surviving for 3 offspring per female
broods (xSD)
Control 10 10 30.7+7.3
12.5% 10 10 20.7 £10.7
25% 10 10 24.7 +£10.5
50% 10 10 26.9+11.3
75% 10 10 30+75
100% 10 10 28.9+£10.2

7. STATISTICAL ANALYSES
7.1 Survival

The calculated 1C2s for survival was >100% effluent.
7.2 Reproduction

The calculated ICzs for reproduction was >100% effluent.

7.3 Summary of Ceriodaphnia toxicity test results:

IC2s for survival: >100%

IC2s for reproduction: >100%
8. SUMMARY OF CHEMICAL ANALYSES

8.1 Water quality of control water:

Parameter Sample 1 Sample 2 Sample 3
pH (S.U.) 8.21 8.23 8.04
Conductivity (uS/cm) 241 235 246
Alkalinity (mg/L as CaCOs) 80 80 120
Hardness (mg/L as CaCOs) 130 130 130
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8.2 Physical and chemical methods
pH, conductivity, and dissolved oxygen were measured using a YSI MultiLab 4010-3W.

The pH was measured by EPA method 150.1 with a YSI 4130 pH meter. The meter was calibrated
with pH 4.0, 7.0, and 10.0 buffers.

Conductivity (uS/cm) was measured by EPA method 120.1 with a YSI 4310 meter. The meters

were verified using certified reference standards.

Dissolved oxygen (mg/L) was measured by EPA method 360.1 with a YSI 4410W dissolved oxygen

meter. The meter was calibrated in accordance with the manufacturer’s instructions.

Alkalinity, hardness, and chlorine were measured using a Hach SL1000 Portable Parallel

Colorimeter.
Instruments were calibrated and standardized according to manufacturer’s instructions.

All measurements were made on fresh samples before daily water replacement. In addition,

dissolved oxygen and pH were measured on water collected after daily replenishment period.

Report prepared by: Peijia Ku Date: 17 May 2023

Report reviewed by: Louise Stevenson Date: 22 May 2023
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Fathead Minnow
TOXICITY TEST REPORT

Test Number 1690 | Y-12 National Security Complex Outfall 200 | 17 May 2023

Toxicology Laboratory
Principal Investigator: Dr. Louise Stevenson

Environmental Sciences Division

Oak Ridge National Laboratory
Building 1504

P.O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351

(865) 341-0398



STANDARD REPORT FORM
FATHEAD MINNOW SURVIVAL AND GROWTH TEST

Test Number 1692 | Start Date: 3 May 2023 | End Date: 10 May 2023
1. INTRODUCTION

1.1 Permit Number: TN0O002968

1.2 Toxicity testing requirements of permit: A 3-brood Ceriodaphnia Survival and Reproduction Test
and a 7-day Fathead Minnow (Pimephales promelas) Larval Survival and Growth Test shall be
conducted annually. All tests will be conducted using a minimum of three 24-hour composite
samples of final effluent. The measured endpoint for toxicity will be the inhibition concentration
causing 25% reduction (ICzs) in survival, reproduction, or growth of the test organisms as

compared to the controls.

Toxicity will be demonstrated if the ICys is less than or equal to the permit limit. The permit limit
for Outfall 200 is 50% whole effluent.

1.3 Plant location: Y-12 National Security Complex.
1.4 Name of receiving water body: East Fork Poplar Creek.

1.5 Contractor: Toxicology Laboratory
Environmental Sciences Division
Oak Ridge National Laboratory
P.O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351
(865) 576-3459

2. SAMPLE

2.1 Sample description: Effluent from Outfall 200.

2.2 Sampling point: NPDES Outfall 200.

2.3 Sampling period: 2 May 2023 to 8 May 2023

2.4 Sampling method: Three 24-h flow-proportionate composite samples of final effluent.

2.5 Samples were used immediately then stored at 4 + 2 °C to be used for two or three days during
the daily effluent renewal process. Samples were used within sample holding time guidance
outlined in EPA Test Method 1000.
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2.6 Sample pre-treatment: Sample temperature was raised to 25 + 1 °C in a warm water bath prior
to test initiation and daily test renewal.

2.7 Sample information:

Parameter Sample 1 Sample 2 Sample 3
Collection Start Date 5/2/2023 5/4/2023 5/7/2023
Composite Duration 24 h 24 h 24 h
Date of Delivery to ESD Tox Lab 5/3/2023 5/5/2023 5/8/2023
Chain-of-Custody Form Number 031101 031102 031103
Sample Temperature (°C) 14.3 11.6 14.7
pH (S.U.) 8.16 8.13 8.24
Conductivity (uS/cm) 544 525 418
Alkalinity (mg/L as CaCO3) 124 140 132
Hardness (mg/L as CaCOs) 290 250 200
Chlorine (Free/Total) (mg/L) 0.02/0.01 0.01/0.01 0.01/0.02

3. TEST ORGANISMS

3.1 Species: Fathead minnow (Pimephales promelas).

3.2 Hatch date: 1 May 2023 .

3.3 Life stage: Newly hatched larvae less than 48 h old.

3.4 Incubation water: Dechlorinated tap water.

3.5 Incubation temperature: 25 + 1 °C.

3.6 Source: Cultures from Aquatic BioSystems, Inc., Fort Collins, CO.
3.7 Mean dry weight at test initiation: 0.129 mg

3.8 Diseases and treatment: None.
4. TEST METHODS

4.1 Toxicity test method: Fathead minnow larval survival and growth test. Reference: EPA Test
Method 1000.0, in P.A. Lewis et al., Short-term Methods for Estimating the Chronic Toxicity of
Effluent and Receiving Waters to Freshwater Organisms, EPA/821/R/02/013 (4" Ed., October

2002; or most recent version).
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4.2 End points of test: Survival and growth.

4.3 Modifications or deviations to Method 1000.0: None.

4.4 Date and time test started: 5/3/2023, 16:30

4.5 Date and time test terminated: 5/10/2023, 16:30

4.6 Type and volume of test chambers: 600-mL borosilicate beakers, minimum 250 mL each.

4.7 Number of organisms per test chamber: 10.

4.8 Number of replicates per treatment: 4.

4.9 Dilution/control water: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].

4.10 Renewal period: 24 h

4.11 Acclimation of test organisms: Received larvae on 2 May 2023 at 13.5 °C.

4.12 Test temperature: Mean = 25.6 °C; range = 24.5-25.9 °C.

4.13 Treatment groups/concentrations: Control, 12.5%, 25%, 50%, 75% and 100% of full-strength
effluent.

4.14 Feeding regime during test: Brine shrimp (Artemia) nauplii less than 24 h old; fed 1500 + 100

shrimp per beaker twice daily.
5. QUALITY ASSURANCE

5.1 Standard toxicant used: Potassium chloride (source: Fisher Scientific).
5.2 Date of most recent chronic reference toxicant test: 05/03/2023 — 05/10/2023.
5.3 Dilution water used: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].
5.4 Survival IC25 = 1.01 g KCI/L; 95% C.I. = 0.68-1.04 g KCI/L.
Growth 1C25 = 1.01 g KCI/L; 95% C.l1. = 0.72-1.04 g KCI/L.
The IC2ss were calculated by the EPA linear interpolation method.
5.5 We report the most recent 20 tests, as recommended by EPA Chronic test guidelines (EPA,
2002).
Central tendency of ICxs for survival: 0.868 + 0.27 g KCI/L (mean + 2 SD).
CV of ICys for survival: 0.156 g KCI/L
Central tendency of ICzs for growth: 0.920 + 0.228 g KCI/L (mean + 2 SD).
CV of ICys for growth: 0.125 g KCI/L

A copy of the control chart is appended.
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6. FATHEAD MINNOW TEST RESULTS
Copies of the toxicity test logsheets are appended.
6.1 Summary of results from the fathead minnow toxicity test:

Survival

Proportion surviving per replicate

Concentration 2 3
Control 1 1 1 1 1
12.5% 1 1 0.9 1 0.98
25% 1 1 0.8 1 0.95
50% 0.9 1 1 1 0.98
75% 1 0.9 1 1 0.98
100% 1 1 1 1 1

Dry Weight

Weight (mg) per replicate

Concentration 2 3 Mean = SD
Control 0.82 0.78 0.75 0.75 0.78 £ 0.03
12.5% 0.86 0.67 0.69 0.79 0.75+0.09

25% 0.74 0.87 0.71 0.77 0.77 £0.07
50% 0.73 0.85 0.91 0.7 0.8+0.1

75% 0.75 0.7 0.72 0.82 0.75+£0.05
100% 0.71 0.69 0.82 0.78 0.75 £ 0.06

7. STATISTICAL ANALYSES
7.1 Survival

The calculated IC2s for survival was >100% effluent.
7.2 Growth

The calculated IC2s for growth was >100% effluent.
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7.3 Summary of fathead minnow toxicity test results:
IC2s for survival: >100%
IC2s for growth: >100%

8. SUMMARY OF CHEMICAL ANALYSES

8.1 Water quality of control water:

Parameter Sample 1 Sample 2 Sample 3
pH (S.U.) 8.21 8.23 8.04
Conductivity (uS/cm) 241 235 246
Alkalinity (mg/L as CaCOs) 80 80 120
Hardness (mg/L as CaCOs) 130 130 130

8.2 Physical and chemical methods
pH, conductivity, and dissolved oxygen were measured using a YSI MultiLab 4010-3W.

The pH was measured by EPA method 150.1 with a YSI 4130 pH meter. The meter was calibrated
with pH 4.0, 7.0, and 10.0 buffers.

Conductivity (uS/cm) was measured by EPA method 120.1 with a YSI 4310 meter. All values were

corrected to 25°C. The meters were verified using certified reference standards.

Dissolved oxygen (mg/L) was measured by EPA method 360.1 with a YSI 4410W dissolved oxygen

meter. The meter was calibrated in accordance with the manufacturer’s instructions.

Alkalinity, hardness, and chlorine were measured using a Hach SL1000 Portable Parallel

Colorimeter.
Instruments were calibrated and standardized according to manufacturer’s instructions.

All measurements were made on fresh samples before daily water replacement. In addition,

dissolved oxygen and pH were measured on water collected after daily replenishment period.

Report prepared by: Peijia Ku Date: 18 May 2023

Report reviewed by: Louise Stevenson Date: 22 May 2023
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REFERENCE TOXICANT CONTROL CHARTS
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Ceriodaphnia dubia reproduction

Sodium Chloride Reference Toxicant Control Chart

Source: ORNL Environmental Sciences Division Cultures

15

S

(]

2

—]

> A
T21.0 v
15

e]

o

o

0

o

0.5

0.0

May-17

Jul-17
Sep-17
Nov-17
Jan-18

Mar-18
May-18
Jul-18
Sep-18
Nov-18
Jan-19
Mar-19
May-19
Jul-19
Sep-19
Nov-19
Jan-20
Mar-20
May-20

@@= 3 Brood 1C25

)

entral Tendency

Jul-20

Sep-20

Nov-20

Jan-21
Mar-21
May-21

e 12 SD

Jul-21

Sep-21

Nov-21

N
(%]
O

Jan-22

Mar-22
May-22

Jul-22

Sep-22

Nov-22

Jan-23

Mar-23




Pimephales promelas Survival
Potassium Chloride Reference Toxicant Control Chart
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Pimephales promelas Growth
Potassium Chloride Reference Toxicant Control Chart
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Source: ORNL Environmental Sciences Division Cultures
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1300 Blue Spruce Drive, Suite C
Fort Collins, Colorado 80524

Toll Free: 800/331-5916
Tel:970/484-5091 Fax:970/484-2514
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Chronic 7 Day Survival Test Data IC 25 for Growth Test
Date NOEC LOEC Date IC25 95% Confidence  Avg.IC25 +2STD -2 STD
(g/L KCI) (g/L KCI) g/LKCl  (upper) (lower) g/L KCI DEV DEV

Dec-22 0.50 1.0 Dec-22 1.134 1.319 0.164 1.188 1.431 0.946
Jan-23 0.50 1.0 Jan-23 1.250 1.250 1.144 1.188 1.431 0.946
Feb-23 0.50 1.0 Feb-23  1.162 1.303 -0.506 1.173 1.374 0.972
Mar-23 0.50 1.0 Mar-23  1.250 1.250 1.210 1.173 1.374 0.972
Apr-23 0.50 1.0 Apr-23  1.032 1.272 0.023 1.163 1.369 0.957
May-23 0.50 1.0 May-23  1.250 1.250 1.141 1.173 1.374 0.973

Aquatic BioSystems, Inc  *

**Current Test Dates:

5/3-10/2023

Quality Research Organisms
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PO Box 2008
Oak Ridge, TN 37831
(865) 341-0398| stevensonim@ornl.gov

Date: August 28, 2023

To: K.G. Hanzelka (RC)

c: S. Loveless, J. Stinnett, K. Kinder, T.J. Mathews, P. Ku, T. Bordeau
From: L.M. Stevenson, 1504, MS-6351 (865-341-0398).

RE: Toxicity Tests of Effluent from the Y-12 National Security

Complex Outfall 200 Conducted August 9-16, 2023

Appended are the results of toxicity tests of effluent from Outfall 200 conducted from
August 9 to August 16, 2023. The effluent was evaluated for toxicity with fathead
minnows (Pimephales promelas) and water fleas (Ceriodaphnia dubia). Effluent from
Outfall 200 did not reduce fathead minnow survival or growth or Ceriodaphnia survival or
reproduction by 25% or greater at any of the tested concentrations compared to the control.
For both species, the Inhibition Concentrationzs (IC2s) for survival, growth, and/or
reproduction for organisms exposed to effluent from Outfall 200 was >100% (the highest
concentration of effluent tested). The NPDES permit states that toxicity will be
demonstrated if the ICzs is less than or equal to the permit limit (50% effluent for Outfall
200). All of the results for all endpoints were within permit limits.

Outfall Test Organism Endpoint ICa2s

Qutfall Fathead Survival >100%
200 minnow Growth >100%

Outfall Ceriodaphnia Survival >100%
200 Reproduction >100%

Please do not hesitate to call if you have any questions or comments.

Attachment
Ims



Ceriodaphnia dubia
TOXICITY TEST REPORT

Test Number 2992 | Y-12 National Security Complex Outfall 200 | 17 August 2023

Toxicology Laboratory
Principal Investigator: Dr. Louise Stevenson

Environmental Sciences Division

Oak Ridge National Laboratory
Building 1504

P.O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351

(865) 341-0398



STANDARD REPORT FORM
CERIODAPHNIA 3-BROOD SURVIVAL AND REPRODUCTION TEST

Test Number 2992 | Start Date: 9 August 2023 | End Date: 16 August 2023
1. INTRODUCTION

1.1 Permit Number: TNO002968

1.2 Toxicity testing requirements of permit: A 3-brood Ceriodaphnia Survival and Reproduction Test
and a 7-day Fathead Minnow (Pimephales promelas) Larval Survival and Growth Test shall be
conducted annually. All tests will be conducted using a minimum of three 24-hour composite
samples of final effluent. The measured endpoint for toxicity will be the inhibition concentration
causing 25% reduction (IC2s) in survival, reproduction, or growth of the test organisms as

compared to the controls.

The permit states that toxicity is demonstrated if the 1Cs is less than or equal to the permit limit.
The permit limit for Outfall 200 is 50% whole effluent.

1.3 Plant location: Y-12 National Security Complex.
1.4 Name of receiving water body: East Fork Poplar Creek.

1.5 Contractor: Toxicology Laboratory
Environmental Sciences Division
Oak Ridge National Laboratory
P.O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351
(865) 576-3459

2. SAMPLE

2.1 Sample description: Effluent from Outfall 200.

2.2 Sampling point: NPDES Outfall 200.

2.3 Sampling period: 8 August 2023 to 14 August 2023

2.4 Sampling method: Three 24-h flow-proportionate composite samples of final effluent.

2.5 Samples were used immediately then stored at 4 + 2 °C to be used for two or three days during

the daily effluent renewal process.
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2.6 Sample pre-treatment: Sample temperature was raised to 25 + 1 °C in a warm water bath prior
to test initiation and daily test renewal.

2.7 Sample information:

Parameter Sample 1 Sample 2 Sample 3
Collection Start Date 8/8/2023 8/10/2023 8/13/2023
Composite Duration 24 h 24 h 24 h
Date of Delivery to ESD Tox Lab 8/9/2023 8/11/2023 8/14/2023
Chain-of-Custody Form Number 031138 031139 031140
Sample Temperature (°C) 11.6 12.9 10.8
pH (S.U.) 8.43 8.07 8.14
Conductivity (uS/cm) 601 463 498
Alkalinity (mg/L as CaCO3) 168 138 162
Hardness (mg/L as CaCO:s) 260 230 200
Chlorine (Free/Total) (mg/L) 0.01/0.01 0.02/0.03 0.01/0.01

3. TEST ORGANISMS

3.1 Species: Ceriodaphnia dubia.

3.2 Life stage: Neonates <24 h old; all born within 8 h of each other.

3.3 Source: Environmental Sciences Division cultures.

3.4 Incubation water for cultures: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to
deionized distilled water augmented with trace metals].

3.5 Temperature of cultures: 25 + 1 °C.
4. TEST METHODS

4.1 Toxicity test method: Ceriodaphnia survival and reproduction test. Reference: EPA Test Method
1002.0, in P.A. Lewis et al., Short-term Methods for Estimating the Chronic Toxicity of Effluent
and Receiving Waters to Freshwater Organisms, EPA/821/R/02/013 (4™ Ed., October 2002; or
most recent version).

4.2 End points of test: Survival and reproduction.
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4.3 Modifications or deviations to Method 1002.0: Used the dilution series suggest by the EPA WET
method manuals: Control, 6.25%, 12.50%, 25%, 50%, and 100% of full-strength effluent.
Although different from the dilutions listed in the permit, these dilutions still facilitate calculation
of an IC25 concentration (the measured endpoint for toxicity) and include 100% effluent, the
permit limit (PL), 0.5 * PL, 0.25 * PL, and control.

4.4 Date and time test started: 8/9/2023, 10:30

4.5 Date and time test terminated: 8/16/2023, 9:40

4.6 Type and volume of test chambers: Polystyrene microbeakers, minimum 15mL each.

4.7 Number of Ceriodaphnia per test chamber: 1.

4.8 Number of replicates per treatment: 10.

4.9 Dilution/control water: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].

4.10 Renewal period: 24 h

4.11 Test temperature: Mean = 25.1 °C; range = 24.6 — 25.3 °C.

4.12 Treatment groups/concentrations: Control, 6.25%, 12.5%, 25%, 50% and 100% of full-strength
effluent.

4.13 Feeding regime during test: 100 pL of yeast-Cerophyl-trout food (YCT) mixture and 3 x 108
cells of the green alga Raphidocelis subcapitata per 15 mL of test solution every 24 h from an
algal stock with a concentration 3.0 - 3.5 x 107 cells/mL (EPA/821/R/02/013; 4™ Ed., October

2002; or most recent version).

5. QUALITY ASSURANCE

5.1 Standard toxicant used: Sodium chloride (source: Fisher Scientific).

5.2 Date of most recent chronic reference toxicant test: 07/19/2023 — 07/26/2023.

5.3 Dilution water used: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].

5.4 Survival IC2s = 2.34 g NaCl/L; 95% C.L. = 1.98-2.47 g NaCl/L.
Reproduction ICzs = 1.49 g NaCl/L; 95% C.L. = 1.34-1.63 g NaCl/L.
The I1C2ss were calculated by the EPA linear interpolation method.

5.5 We report the most recent 20 tests, as recommended by EPA Chronic test guidelines (EPA,
2002).
Central tendency of I1Cxs for survival: 1.55 + 0.925 g NaCl/L (mean + 2 SD).
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CV of ICys for survival: 0.299 g NaCl/L
Central tendency of ICzs for reproduction: 1.10 £ 0.621 g NaCl/L (mean + 2 SD).
CV of ICys for reproduction: 0.281 g NaCl/L

A copy of the control chart is appended.
6. CERIODAPHNIA TEST RESULTS

Copies of the toxicity test logsheets are appended.

6.1 Summary of results from the Ceriodaphnia toxicity test:

Effluent Number of Number of animals Mean number of
Concentration replicates surviving for 3 offspring per female
broods (xSD)
Control 10 8 30.2+13.5
6.25% 10 8 27.2+14.8
12.5% 10 8 31.2+13.9
25% 10 8 28 +13.6
50% 10 9 36.8+ 13.5
100% 10 8 25.3+12.9

7. STATISTICAL ANALYSES
7.1 Survival

The calculated ICzs for survival was >100% effluent.
7.2 Reproduction

The calculated ICzs for reproduction was >100% effluent.

7.3 Summary of Ceriodaphnia toxicity test results:

IC2s for survival: >100%

IC2s for reproduction: >100%
8. SUMMARY OF CHEMICAL ANALYSES

8.1 Water quality of control water:
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Parameter Sample 1 Sample 2 Sample 3
pH (S.U.) 8.14 8.03 8.15
Conductivity (uS/cm) 242 234 225
Alkalinity (mg/L as CaCOs) 104 102 102
Hardness (mg/L as CaCO:s) 120 100 100

8.2 Physical and chemical methods
pH, conductivity, and dissolved oxygen were measured using a YSI MultiLab 4010-3W.

The pH was measured by EPA method 150.1 with a YSI 4130 pH meter. The meter was calibrated
with pH 4.0, 7.0, and 10.0 buffers.

Conductivity (uS/cm) was measured by EPA method 120.1 with a YSI 4310 meter. All values were

corrected to 25°C. The meters were verified using certified reference standards.

Dissolved oxygen (mg/L) was measured by EPA method 360.1 with a YSI 4410W dissolved oxygen

meter. The meter was calibrated in accordance with the manufacturer’s instructions.

Alkalinity was measured by titrating 50-mL samples with 0.01 N HCI to an endpoint pH of 4.5 (EPA
method 310.1).

Hardness was determined by titrating 50-mL samples with EDTA to a colorimetric endpoint using
Eriochrome Black T (EPA method 130.2).

Chlorine was measured using a Hach SL1000 Portable Parallel Colorimeter.
Instruments were calibrated and standardized according to manufacturer’s instructions.

All measurements were made on fresh samples before daily water replacement. In addition,

dissolved oxygen and pH were measured on water collected after daily replenishment period.

Report prepared by: Trystan A. Bordeau Date: 17 August 2023

Report reviewed by: Louise Stevenson Date: 28 August 2023
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Fathead Minnow
TOXICITY TEST REPORT

Test Number 1699 | Y-12 National Security Complex Outfall 200 | 17 August 2023

Toxicology Laboratory
Principal Investigator: Dr. Louise Stevenson

Environmental Sciences Division

Oak Ridge National Laboratory
Building 1504

P.O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351

(865) 341-0398



STANDARD REPORT FORM
FATHEAD MINNOW SURVIVAL AND GROWTH TEST

Test Number 1699 | Start Date: 9 August 2023 | End Date: 16 August 2023
1. INTRODUCTION

1.1 Permit Number: TNO002968

1.2 Toxicity testing requirements of permit: A 3-brood Ceriodaphnia Survival and Reproduction Test
and a 7-day Fathead Minnow (Pimephales promelas) Larval Survival and Growth Test shall be
conducted annually. All tests will be conducted using a minimum of three 24-hour composite
samples of final effluent. The measured endpoint for toxicity will be the inhibition concentration
causing 25% reduction (IC2s) in survival, reproduction, or growth of the test organisms as

compared to the controls.

Toxicity will be demonstrated if the ICys is less than or equal to the permit limit. The permit limit
for Outfall 200 is 50% whole effluent.

1.3 Plant location: Y-12 National Security Complex.
1.4 Name of receiving water body: East Fork Poplar Creek.

1.5 Contractor: Toxicology Laboratory
Environmental Sciences Division
Oak Ridge National Laboratory
P.0O. Box 2008, MS 6351
Oak Ridge, TN 37831-6351
(865) 576-3459

2. SAMPLE

2.1 Sample description: Effluent from Outfall 200.

2.2 Sampling point: NPDES Outfall 200.

2.3 Sampling period: 8 August 2023 to 14 August 2023

2.4 Sampling method: Three 24-h flow-proportionate composite samples of final effluent.

2.5 Samples were used immediately then stored at 4 + 2 °C to be used for two or three days during
the daily effluent renewal process. Samples were used within sample holding time guidance
outlined in EPA Test Method 1000.
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2.6 Sample pre-treatment: Sample temperature was raised to 25 + 1 °C in a warm water bath prior

to test initiation and daily test renewal.

2.7 Sample information:

Parameter Sample 1 Sample 2 Sample 3
Collection Start Date 8/8/2023 8/10/2023 8/13/2023
Composite Duration 24 h 24 h 24 h
Date of Delivery to ESD Tox Lab 8/9/2023 8/11/2023 8/14/2023
Chain-of-Custody Form Number 031138 031139 031140
Sample Temperature (°C) 11.6 12.9 10.8
pH (S.U.) 8.43 8.07 8.14
Conductivity (uS/cm) 601 463 498
Alkalinity (mg/L as CaCO3) 168 138 162
Hardness (mg/L as CaCO:s) 260 230 200
Chlorine (Free/Total) (mg/L) 0.01/0.01 0.02/0.03 0.01/0.01

3. TEST ORGANISMS

3.1 Species: Fathead minnow (Pimephales promelas).

3.2 Hatch date: 7 August 2023 .

3.3 Life stage: Newly hatched larvae less than 48 h old.

3.4 Incubation water: Dechlorinated tap water.

3.5 Incubation temperature: 25 + 1 °C.

3.6 Source: Cultures from Aquatic BioSystems, Inc., Fort Collins, CO.

3.7 Mean dry weight at test initiation: 0.158 mg + 0.012

3.8 Diseases and treatment: None.

4. TEST METHODS

4.1 Toxicity test method: Fathead minnow larval survival and growth test. Reference: EPA Test
Method 1000.0, in P.A. Lewis et al., Short-term Methods for Estimating the Chronic Toxicity of
Effluent and Receiving Waters to Freshwater Organisms, EPA/821/R/02/013 (4" Ed., October

2002; or most recent version).
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4.2 End points of test: Survival and growth.

4.3 Modifications or deviations to Method 1000.0: Used the dilution series suggest by the EPA WET
method manuals: Control, 6.25%, 12.50%, 25%, 50%, and 100% of full-strength effluent.
Although different from the dilutions listed in the permit, these dilutions still facilitate calculation
of an IC25 concentration (the measured endpoint for toxicity) and include 100% effluent, the
permit limit (PL), 0.5 * PL, 0.25 * PL, and control.

4.4 Date and time test started: 8/9/2023, 12:41

4.5 Date and time test terminated: 8/16/2023, 12:08

4.6 Type and volume of test chambers: 600-mL borosilicate beakers, minimum 250 mL each.

4.7 Number of organisms per test chamber: 10.

4.8 Number of replicates per treatment: 4.

4.9 Dilution/control water: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].

4.10 Renewal period: 24 h

4.11 Acclimation of test organisms: Received larvae on 7 August 2023 at 12.9 °C.

4.12 Test temperature: Mean = 25.5 °C; range = 24.5 — 25.8 °C.

4.13 Treatment groups/concentrations: Control, 6.25%, 12.5%, 25%, 50%, and 100% of full-
strength effluent.

4.14 Feeding regime during test: Brine shrimp (Artemia) nauplii less than 24 h old; fed 1500 + 100

shrimp per beaker twice daily.
5. QUALITY ASSURANCE

5.1 Standard toxicant used: Potassium chloride (source: Fisher Scientific).
5.2 Date of most recent chronic reference toxicant test: 07/19/2023 — 07/26/2023.
5.3 Dilution water used: 25% DMW [2.5:7.5 (v:v) ratio of degassed mineral water to deionized
distilled water augmented with trace metals].
5.4 Survival IC2 = 1.04 g KCI/L; 95% C.I. = 0.80 — 1.09 g KCI/L.
Growth IC25 = 1.03 g KCI/L; 95% C.I. = 0.65 — 1.08 g KCI/L.
The 1C2ss were calculated by the EPA linear interpolation method.
5.5 We report the most recent 20 tests, as recommended by EPA Chronic test guidelines (EPA,
2002).
Central tendency of I1Czs for survival: 0.868 + 0.275 g KCI/L (mean + 2 SD).
CV of ICys for survival: 0.158 g KCI/L
Central tendency of ICs for growth: 0.916 + 0.227 g KCI/L (mean + 2 SD).
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CV of ICys for growth: 0.124 g KCI/L

A copy of the control chart is appended.
6. FATHEAD MINNOW TEST RESULTS
Copies of the toxicity test logsheets are appended.
6.1 Summary of results from the fathead minnow toxicity test:

Survival

Proportion surviving per replicate

Concentration 3

Control 0.9 1 1 1 0.98
6.25% 1 0.9 1 0.9 0.95
12.5% 1 1 1 1 1
25% 1 1 1 1 1
50% 1 1 0.9 1 0.98
100% 1 1 1 1 1

Dry Weight

Weight (mg) per replicate

Concentration 2 3 Mean + SD
Control 1.06 0.94 1.10 0.93 1.01+0.08
6.25% 1.00 0.94 1.00 1.01 0.99 £ 0.03
12.5% 1.06 1.01 1.05 1.02 1.04 +0.02

25% 1.05 1.06 1.01 0.99 1.03+£0.03
50% 0.98 1.01 1.13 1.19 1.08+0.1
100% 1.18 1.06 1.10 1.20 1.13+0.07

7. STATISTICAL ANALYSES
7.1 Survival
The calculated ICas for survival was >100% effluent.

7.2 Growth
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The calculated 1C2s for growth was >100% effluent.
7.3 Summary of fathead minnow toxicity test results:
ICa2s for survival: >100%
IC2s for growth: >100%
8. SUMMARY OF CHEMICAL ANALYSES

8.1 Water quality of control water:

Parameter Sample 1 Sample 2 Sample 3
pH (S.U.) 8.14 8.03 8.15
Conductivity (uS/cm) 242 234 225
Alkalinity (mg/L as CaCOs) 104 102 102
Hardness (mg/L as CaCOs) 120 100 100

8.2 Physical and chemical methods

The pH was measured by EPA method 150.1 with a YSI 4130 pH meter. The meter was calibrated
with pH 4.0, 7.0, and 10.0 buffers.

Conductivity (uS/cm) was measured by EPA method 120.1 with a YSI 4310 meter. All values were

corrected to 25°C. The meters were verified using certified reference standards.

Dissolved oxygen (mg/L) was measured by EPA method 360.1 with a YSI 4410W dissolved oxygen

meter. The meter was calibrated in accordance with the manufacturer’s instructions.

Alkalinity was measured by titrating 50-mL samples with 0.01 N HCI to an endpoint pH of 4.5 (EPA
method 310.1).

Hardness was determined by titrating 50-mL samples with EDTA to a colorimetric endpoint using
Eriochrome Black T (EPA method 130.2).

Chlorine was measured using a Hach SL1000 Portable Parallel Colorimeter.

Instruments were calibrated and standardized according to manufacturer’s instructions.
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All measurements were made on fresh samples before daily water replacement. In addition,

dissolved oxygen and pH were measured on water collected after daily replenishment period.

Report prepared by: Trystan A. Bordeau Date: 17 August 2023

Report reviewed by: Louise Stevenson Date: 28 August 2023
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REFERENCE TOXICANT CONTROL CHARTS



Ceriodaphnia dubia survival
Sodium Chloride Reference Toxicant Control Chart
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2.0 Ceriodaphnia dubia reproduction

Sodium Chloride Reference Toxicant Control Chart
Source: ORNL Environmental Sciences Division Cultures
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Pimephales promelas Survival
Potassium Chloride Reference Toxicant Control Chart
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Source: ORNL Environmental Sciences Division Cultures
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Pimephales promelas Growth
Potassium Chloride Reference Toxicant Control Chart
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Source: ORNL Environmental Sciences Division Cultures
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1300 Blue Spruce Drive, Suite C
Fort Collins, Colorado 80524

Toll Free: 800/331-5916
Tel:970/484-5091 Fax:970/484-2514
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Chronic 7 Day Survival Test Data

Date NOEC  LOEC
(g/L KCl) (g/L KCI)
Mar-23 0.50 1.0
Apr-23 0.50 1.0
May-23 0.50 1.0
Jun-23 0.50 1.0
Jul-23 0.50 1.0
Aug-23 0.50 1.0

**Current Test Dates:

Aquatic BioSystems, Inc

IC 25 for Growth Test
Date IC25 95% Confidence  Avg.IC25 +2STD -2 STD
g/L KCl  (upper) (lower)  g/L KCI DEV DEV
Mar-23  1.250 1.250 1.210 1.173 1.374 0.972
Apr-23  1.032 1.272 0.023 1.163 1.369 0.957
May-23  1.250 1.250 1.141 1.173 1.374 0.973
Jun-23  1.250 1.250 1.250 1.173 1.374 0.973
Jul-23 0.125 1.705 0.074 1.136 1.611 0.660
Aug-23  1.110 1.316 0.320 1.131 1.606 0.657

8/3-10/2023
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