TRI-STATE GENERATION AND TRANSMISSION ASSOCIATION, INC.
HEADQUARTERS: P.O.BOX 33695 DENVER, COLORADO 80233-0695  303-452-6111

June 29, 2018

Submitted via email eric.mink@state.co.us

Mr. Eric Mink

Water Quality Control Division

Colorado Department of Public Health and Environment
4300 Cherry Creek Drive South

Denver, Colorado 80246-1530

RE: CDPS Permit #C0-0000213
New Horizon Mine (Outfall 013)
120-Day Status Report on Whole Effluent Toxicity Testing

Dear Mr. Mink:

As reported on March 7, 2018, Whole Effluent Toxicity (WET) was identified during the
first quarter 2018 sampling for Outfall 013 at the Elk Ridge Mining and Reclamation, LLC (Elk
Ridge) New Horizon Mine (CDPS Permit #C0O-0000213). Tri-State Generation and
Transmission Association, Inc. (Tri-State) is the parent of Elk Ridge. Instead of proceeding with
the accelerated testing, the facility moved directly to the Toxicity Identification Evaluation (TIE)
commencing on March 8, 2018, in accordance with Part L.D.1.c.ii. of the permit.

SeaCrest Group is conducting the TIE on behalf of the facility. To date, SeaCrest Group
has wrapped up Phase I and II of the TIE in accordance with EPA’s methodology (reports
enclosed). Initial observations indicated that total dissolved solids (TDS) is the “primary
toxicant, secondary toxicant, or a mask to other toxicants.” Phase II testing found reduction of

toxicity through pH adjustment and filtration. Further investigation of specific ions precipitated
is ongoing.

The current permit for this facility is implemented with a delayed effective date for
chronic WET in the first and fourth quarters, beginning October 1, 2020. In these quarters, the
effluent limit is “report only” for chronic WET testing until September 30, 2020; however, the
automatic compliance response(s) are required to be implemented in these “report only” quarters.

The last required submittal is the 180-day TIE or TRE report (due by August 20™). We
are committed to meeting all permit requirements, including reporting deadlines. We will also be
contacting you to discuss the findings and further investigations.
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If you have any questions on this status report, please contact Chantell Johnson at 303-
254-3185 (cjohnson@tristategt.org).

Sincerely,

Barbara A. Wa%
Senior Vice President

Policy and Compliance
Chief Compliance Officer

BAW:CJ:der

Enclosures

cc: Brock Bowles, DRMS (via email)
Chantell Johnson (via email)
File G474-11.3(10)a-5

AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

A Touchstone Energy’ Cooperative &Tl
————



f caCrestGroup

AN ENVIRONMENTAL SERVICES COMPANY

May 2, 2018

Chantell Johnson

Tri-State Generation and Transmission Association, Inc.
1100 W 116™ Ave.

Westminster, CO 80234

Mr. Thomas Fry

Elk Ridge Mining and Reclamation
27646 W 5" Ave.

Nucla, CO 81424

Dear Ms. Johnson and Mr. Fry:

SeaCrest Group has undertaken the TIE (Toxicity Identification Evaluation) at the request of the
Elk Ridge Mining and Reclamation. This testing is in response to a WET result that required an
automatic compliance response in Q1 of 2018 suggesting toxicity to the Ceriodaphnia dubia test
species. This series of manipulations and tests is intended to characterize the most potential
group of toxicants responsible for the observed toxicity. This report represents Tier i and ii of
Phase I of the TIE protocol. The TIE was performed in accordance with EPA protocols for the
conduct of such investigations.

Initial observations from Phase I of the TIE are as follows:

1) Toxicity was removed for lethal and sub-lethal resulting in an ICys of >100% for
both endpoints after the pH 10 filtration treatment, despite the elevated conductivity
in this test (average = 3,330 phmos/cm). This suggests that the toxicant was
precipitated out of solution at pH 10 and filtered off..

2) A visible precipitate was formed when the effluent pH was raised above 8.5.

3) The conductivity exceeded 1,000 phmos/cm at the LOEC of all baseline/ initial tests.

This may suggest that TDS is a primary toxicant, secondary toxicant, or a mask to
other toxicants.

If you have any questions or concerns, please do not hesitate to contact me at (303) 661-9324.

Best regards,

Kyrd Brisson

Laboratory Director

Enclosure(s): Report
Invoice

500 S. Arthur Avenue, Unit 450 e Louisville, CO 80027 « 303.661.9324 e 303.661.9325fax ¢ www.seacrestgroup.com



RESULTS OF PHASE I OF THE CHRONIC TIE (TOXICITY
IDENTIFICATION EVALUATION) CONDUCTED FOR ELK RIDGE
MINING AND RECLAMATION
ON THE
NEW HORIZON MINE OUTFALL 013 SITE

Prepared for:

Chantell Johnson
Tri-State Generation and Transmission Association, Inc.
1100 W 116™ Ave.
Westminster, CO 80234

Mr. Thomas Fry
Elk Ridge Mining and Reclamation
P.O. Box 628
Nucla, CO 801424

Prepared by:

SeaCrest Group
500 S Arthur Ave. Suite 450
Louisville, Colorado 80027-3065
(303) 661-9324

May 2, 2018



Client: Elk Ridge Mining and Reclamation CQ0000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013
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Client: Elk Ridge Mining and Reclamation C00000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

Chronic Toxicity Test Summary

Test: 7-day static renewal using Ceriodaphnia dubia
Client: Elk Ridge Mining and Reclamation

Test Procedure/Method Followed: EPA/821/R-02-013. Method 1002.0 (2002)
Sample Description: 418208.B

on
: 0950;

0930; 0940

Effluent 0955 03-07-2018 1255 03-08-2018
CONTROL
(Initial/Tier i/ Tier
ii) 100%

Alkalinity (mg/L as CaCO;) 59/60/64 511
Hardness (mg/L as CaCO;) 83/87/100 1998
Total residual chlorine (mg/L) <0.01 <0.01
Total ammonia (mg/L as NH;) <0.03 229

Dilution Water: * Moderately hard laboratory reconstituted water

Test Organism Source: o Ceriodaphnia dubia

SeaCrest Group
Reference Toxicant: ¢ Sodium Chloride

Tier i

Test Initiation Time 1515 1100
Test Initiation Date 03-08-2018 03-15-2018
Test Completion Time 1530 1147
Test Completion Date 03-15-2018 03-22-2018

SeaCrest Group 4



Client: Elk Ridge Mining and Reclamation

Site: New Horizon Mine 013

CO0000213

SCG Project No.: 418208.B

Tl d XTI\ ol
. Filtered (pH 1)

 Aecrated (pHi)

Test Initiation Time 1130 1130
Test Initiation Date 03-15-2018 03-15-2018
Test Completion Time 1220 1200
Test Completion Date 03-22-2018 03-22-2018

[ Adjusted (pH-

Adjusted (pH~8

Test Initiation Time 1300 1400
Test Initiation Date 03-15-2018 03-15-2018
Test Completion Time 1310 1340
Test Completion Date 03-22-2018 03-22-2018

Test Initiation Time 1200

Test Initiation Date 03-15-2018 03-15-2018
Test Completion Time 1215 1225
Test Completion Date 03-22-2018 03-22-2018

Test Initiation Time 1320 1340
Test Initiation Date 03-15-2018 03-15-2018
Test Completion Time 1250 1300
Test Completion Date 03-22-2018 03-22-2018

Test Initiation Time 1210
Test Initiation Date 03-15-2018
Test Completion Time 1250
Test Completion Date 03-22-2018

SeaCrest Group



Client: Elk Ridge Mining and Reclamation CO00000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

Test Initiation Time

Test Initiation Date 03-27-2018
Test Completion Time 1205
Test Completion Date 04-03-2018

Test Initiation Time 1325 1330
Test Initiation Date 03-27-2018 03-27-2018
Test Completion Time 1240 1300
Test Completion Date 04-03-2018 04-03-2018

Test Initiation Time 1515 1500

Test Initiation Date 03-27-2018 03-27-2018
Test Completion Time 1500 1426
Test Completion Date 04-03-2018 04-03-2018

10
Test Initiation Time 1240 1315
Test Initiation Date 03-27-2018 03-27-2018
Test Completion Time 1215 1235
Test Completion Date 04-03-2018 04-03-2018

Test Initiation Time 1510 1525
Test Initiation Date 03-27-2018 03-27-2018
Test Completion Time 1442 1450
Test Completion Date 04-03-2018 04-03-2018

SeaCrest Group 6



Client: Elk Ridge Mining and Reclamation C00000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

Abstract of Initial Test Results

Test Concentrations: Control (0%), 25%, 50%, 75%, 100%

Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Reproduction 1Cys 59.5%
Temperature Range (°C) 24.1-25.0
Dissolved Oxygen Range (mg/L) 6.4-7.6
pH Range 6.7-8.2

Abstract of Baseline Test Results- Tier i

Test Concentrations: Control (0%), 50%, 60%, 70%, 100%

_Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Reproduction 1Cs 39.4%
Temperature Range (°C) 24.1 -25.2
Dissolved Oxygen Range (mg/L) 6.7—8.0
pH Range 6.7-8.2

SeaCrest Group



Client: Elk Ridge Mining and Reclamation CO0000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

Abstract of Filtered (pH i) Test Results

Test Concentrations: Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Reproduction IC5 74.4%
Temperature Range (°C) 24.1-253
Dissolved Oxygen Range (mg/L) 6.6-79
pH Range 7.3-8.1

Abstract of Aerated (pH i) Test Results

Test Concentrations: Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia
Ceriodaphnia dubia
Test vessel size 30ml
Exposure volume 15ml
Reproduction I1C;5 76.3%
Temperature Range (°C) 24.1-254
Dissolved Oxygen Range (mg/L) 6.7-8.5
pH Range 7.8-8.3

SeaCrest Group 8



Client: Elk Ridge Mining and Reclamation C00000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

Abstract of pH Adjusted (~6.5) Test Results

Test Concentrations: Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Reproduction IC;5 71.2%
Temperature Range (°C) 24.1-25.2
Dissolved Oxygen Range (mg/L) 6.6 -8.2
pH Range 6.5-8.1

Abstract of pH Adjusted (~8.5) Test Results

Test Concentrations: Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Reproduction 1C;5 53.7%
Temperature Range (°C) 24.1-254
Dissolved Oxygen Range (mg/L) 59-8.1
pH Range 7.7-8.5

SeaCrest Group 9



Client: Elk Ridge Mining and Reclamation CO00000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

Abstract of Na,S,;0; a (pH i) Test Results

Test Concentrations: ] Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Reproduction I1Cys 72.0%
Temperature Range (°C) 24.1-254
Dissolved Oxygen Range (mg/L) 6.3-8.2
pH Range 6.9 -8.2

Abstract of Na;S;03; b (pH i) Test Results

Test Concentrations: ' Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentratidn: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Reproduction ICys 41.1%
Temperature Range (°C) 24.1-25.2
Dissolved Oxygen Range (mg/L) 6.1-7.7
pH Range 6.8-8.2

SeaCrest Group 10



Client: Elk Ridge Mining and Reclamation C00000213 SCG Project No.: 418208.B

Site: New Horizon Mine 013

Abstract of EDTA a (pH i) Test Results

Test Concentrations:

Method Control (0%), 50%, 60%, 70%, 100%, Control

Number of Organisms/Concentration:

S for Ceriodaphnia dubia

Replicates at each Concentration:

5 for Ceriodaphnia dubia

Test vessel size

Exposure volume

Reproduction ICys
Temperature Range (°C)
Dissolved Oxygen Range (mg/L)

pH Range

Ceriodaphnia dubia

30ml
15ml
41.5%
24.1-252
6.2-82

7.1-8.4

Abstract of EDTA b (pH i) Test Results

Test Concentrations:

Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentration:

5 for Ceriodaphnia dubia

Replicates at each Concentration:

S for Ceriodaphnia dubia

Test vessel size

Exposure volume

Reproduction I1C;s
Temperature Range (°C)
Dissolved Oxygen Range (mg/L)

pH Range

Ceriodaphnia dubia

30ml
15ml
62.1%
24.1-254
6.2-8.8
6.9-8.7

SeaCrest Group

11



Client: Elk Ridge Mining and Reclamation CO0000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

Abstract of C18 (pH i) Test Results

Test Concentrations: Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Reproduction 1Cy5 73.4%
Temperature Range (°C) 24.1-253
Dissolved Oxygen Range (mg/L) 50-74
pH Range 7.4-8.2

SeaCrest Group 12



Client: Elk Ridge Mining and Reclamation CO0000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

Abstract of Baseline Test Results- Tier ii

Test Concentrations: Control (0%), 50%, 60%, 70%, 100%

Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Reproduction IC5 41.4%
Temperature Range (°C) 24.1-25.5
Dissolved Oxygen Range (mg/L) 6.7-17.5
pH Range 6.8 8.1

Abstract of pH 3 Test Results

Test Concentrations: Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Reproduction IC,5 53.4%
Temperature Range (°C) 24.1-25.2
Dissolved Oxygen Range (mg/L) 6.5-7.7
pH Range 6.5 -8.1

SeaCrest Group 13



Client: Elk Ridge Mining and Reclamation C00000213 SCG Project No.: 418208.B

Site: New Horizon Mine 013

Abstract of pH 10 Test Results

Test Concentrations:

Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentration:

5 for Ceriodaphnia dubia

Replicates at each Concentration:

5 for Ceriodaphnia dubia

Test vessel size

Exposure volume

Reproduction ICy5
Temperature Range (°C)
Dissolved Oxygen Range (mg/L)

pH Range

Ceriodaphnia dubia

30ml
15ml
62.9%
24.1-253
6.4-7.6

6.7-8.1

Abstract of pH 3 Filtered Test Results

Test Concentrations:

Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentration:

5 for Ceriodaphnia dubia

Replicates at each Concentration:

5 for Ceriodaphnia dubia

Test vessel size

Exposure volume

Reproduction 1C»s
Temperature Range (°C)
Dissolved Oxygen Range (mg/L.)

pH Range

Ceriodaphnia dubia

30ml
15ml
35.6%
24.1-25.6
6.7-8.0
6.6-8.4

SeaCrest Group

14



Client: ElIk Ridge Mining and Reclamation C00000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

Abstract of pH 10 Filtered Test Results

Test Concentrations: Control (0%), 50%, 60%, 70%, 100%, Method Control

“Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Reproduction IC;s >100%
Temperature Range (°C) 24.1-24.7
Dissolved Oxygen Range (mg/L) 6.7-8.1
pH Range 6.7-8.3

Abstract of pH 3 Aerated Test Results

Test Concentrations: ‘ Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia
Ceriodaphnia dubia
Test vessel size 30ml
Exposure volume 15ml
Reproduction 1Cy5 57.8%
Temperature Range (°C) 24.1-253
Dissolved Oxygen Range (mg/L) 7.1-8.3
pH Range 6.5-8.2

SeaCrest Group 15



Client: Elk Ridge Mining and Reclamation C00000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

Abstract of pH 10 Aerated Test Results

Test Concentrations: Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Reproduction I1C,s 73.6%
Temperature Range (°C) 24.1-25.5
Dissolved Oxygen Range (mg/L) 7.0-8.1
pH Range 6.7-8.5

Abstract of pH 3 C18 Test Results

Test Concentrations: Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Reproduction 1C,5 84.9%
Temperature Range (°C) 24.1-253
Dissolved Oxygen Range (mg/L) 54-8.0
pH Range 6.7-8.3

SeaCrest Group 16



Client: Elk Ridge Mining and Reclamation COQ0000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

Abstract of pH 10 C18 Test Results

Test Concentrations: Control (0%), 50%, 60%, 70%, 100%, Method Control

Number of Organisms/Concentration: 5 for Ceriodaphnia dubia

Replicates at each Concentration: 5 for Ceriodaphnia dubia

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Reproduction ICys >100%
Temperature Range (°C) 24.1-25.6
Dissolved Oxygen Range (mg/L) 5.8-7.8
pH Range 6.6 - 8.4
INTRODUCTION

Toxicity was demonstrated to the Ceriodaphnia dubia test species after the Elk Ridge
Mining and Reclamation New Horizon Mine 013 effluent failed sub-lethal statistical endpoints
for quarterly Whole Effluent Toxicity (WET) test during the first quarter of 2018. In accordance
with generally accepted Environmental Protection Agency (EPA) and Colorado Department of
Health and Environment (CDPHE) procedures, this triggers the need to initiate a TIE (Toxicity
Identification Evaluation) to characterize the possible cause of the observed toxicity.
Accordingly, an initial, baseline, and series of TIE Phase I manipulation tests were performed.
After each manipulation shortened chronic toxicity tests are run to determine the effects of the
manipulation on the toxicity of the effluent. Based on the manipulations that reduce or increase
toxicity, inferences about the chemical and physical characteristics of the toxicant(s) are made.
This report details the results of these investigations.

SeaCrest Group 1%



Client: Elk Ridge Mining and Reclamation CQ0000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

MATERIALS AND METHODS

Sample Collection

A sample of 20 effluent gallons was collected from the discharge system. The sample
was delivered chilled to the SeaCrest lab where it was held at 0-6°C. Chain of custody forms
showing sample collection and lab arrival times are included in Appendix 1.

Dilution Water

Laboratory reconstituted water was used as both the dilution water source and the control
for the tests. Reconstituted water was produced by adding sodium bicarbonate, calcium sulfate,
magnesium sulfate, potassium chloride, and sodium selenate to deionized water.

Test Organisms

The biomonitoring tests were conducted with Ceriodaphnia dubia. Ceriodaphnia dubia
is cultured in the SeaCrest laboratory. Stock cultures are maintained in 5-gallon aquaria. Brood
females are cultured in individual plastic beakers on brood boards for a period of up to 14-days.
Neonates less than 24-hours old released from third or subsequent broods of eight or more within
an 8-hour period are removed from the brood chambers and used in tests. Brood and stock
organisms are fed daily with a mixture of Yeast, Cereal Leaves and Trout Chow (YCT). This is
supplemented with an equal volume of green algae (Selenastrum capricornutum).

Test Procedures

Upon receipt at the lab, samples are analyzed for alkalinity, hardness, conductivity,
dissolved oxygen, ammonia, chlorine and pH. Alkalinity and hardness are determined
titrimetrically according to methods described in Hach Chemical Company'. Ammonia is
measured by a Thermo Orion ion-selective electrode according to the procedures in
APHA/AWWA/WEF?. Conductivity, dissolved oxygen and pH probes were used to take these
measurements.

The initial test was started on 03-08-2018. The baseline and Tier 1 manipulation tests
were started on 03-15-2018. The baseline and Tier 2 manipulation tests were started on 03-28-
2018. The tests were performed according to the procedures outlined in USEPA® and the
Colorado Department of Public Health and Environment".

The TIE test guidelines (EPA/600/6-91/005F") necessitate an “initial” test to determine if
the present discharge sample exhibits the toxicity seen in previous samples. The guidelines
describe the adjustments that the effluent should undergo and stipulate that a “baseline™ test is
run concurrently with other tests to monitor any change in the toxicity of the samples during the
testing period.

Individual organisms were placed in 30 ml plastic containers containing approximately
15 ml of exposure medium. Five replicates at each concentration were used for the initial,
baseline, and manipulation tests. The animals were fed daily with the YCT mixture and an equal
volume of the green algae (Selenastrum capricornutum). Routine measurements were made each
day of temperature, dissolved oxygen, conductivity and pH identified in the guidelines.
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Tier i tests

Filtration Test

The filtration test is used to determine if toxicity is associated with filterable material in
the effluent. The effluent is filtered through a DI-rinsed 1.5 micron glass fiber filter using a
vacuum pump.

Aeration Test
The aeration test is used to determine if toxicity is due to volatile or oxidizable
compounds. The effluent is aerated for 60 minutes prior to the initiation of the test.

pH Adjusted Tests

Graduated pH tests are used to determine compounds with pH dependent toxicity. For
example, metal toxicity can be affected by pH differences through changes in solubility and
speciation. For these tests, the pH is adjusted to bracket the original pH of the effluent.

Na,S;0; Tests

Na2S8203 tests are used to determine whether toxicity can be attributed to oxidative
compounds. Oxidative compounds (such as chlorine) and metal compounds (such as copper and
manganese) can be made less toxic or non-toxic by additions of Na,S,0;. Reductions in toxicity
may also be due to the formation of metal complexes. Two aliquots of effluent dilutions with
different amounts of Na,S,0; are prepared.

EDTA Tests

These tests are designed to detect toxicity caused by certain cationic metals. EDTA is a
strong chelating agent and, because of its complexing strength, it will often displace other soluble
forms of many metals. Two aliquots of effluent are prepared with separate amounts of EDTA.

C18 SPE (Solid Phase Extraction) Filtration test

The C18 SPE filtration test is used to determine the extent of the effluent’s toxicity that is
due to compounds that are removed or sorbed onto the SPE column at pH i. The effluent is first
passed through a 1.5 micron glass fiber filter. Non-polar compounds, some metals, and some
surfactants are removed from the sample after it is passed through a SPE column,.

Tier ii test

pH 3 and pH 10 Tests
For these tests, the effluent is adjust to a pH of 3 and a pH of 10 and then these aliquots
are adjusted back to pH i. Often precipitation occurs after a drastic pH change.

PpH Adjustment and Filtration Tests

Since a pH change can cause toxicants to precipitate or cause solubilized toxicants to sorb
on particles, filtration at altered pH values can be used as a tool in characterizing the effluent.
Therefore, by filtering pH adjusted effluent, compounds that were in solution without a pH
adjustment may no longer be in solution or any toxicants associated with particles may be
removed by the filtration process.

PH Adjustment and Aeration Tests

Aeration at pH 3 or pH 10 may make toxicants oxidizable, spargeable, or sublatalbe, that
are not so at pH i. For these tests, two aliquots are adjusted to pH 3 or pH 10, next aerated for
one hour, then adjusted back to pH i.
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PH Adjustment and C18 SPE Filtration Tests

Shifting the ionization equilibrium at high and low pHs may cause the C18 SPE column to
extract different compounds than at pH i. Organic acids or bases may be made less polar by
shifting their equilibrium to the un-ionized state. Since the pH 3 C18 SPE Filtration test showed
reduced toxicity and overburden of the C18 SPE column was suspected, an additional test (pH 3
Multiple C18 SPE Filtration) was run, in which the aliquot was passed through multiple C18
SPE columns.

Data Analysis

Data from the test(s) were analyzed on a personal computer using the TOXCALC package
developed by Tidepool Scientific Software. Statistical tests used in the analyses are shown in
Table 1. Test acceptability was determined using control survival and performance criteria,
concentration-response relationships and percent minimum significant differences (USEPA %),

INITIAL TEST RESULTS

Initial Test Results
Test results for the Initial test are summarized in Table 1 and provided on the data sheets
located in Appendix 2. Survival was 40% in the 100% effluent and ranged from 40% to 100% in

the remaining effluent concentrations. Control survival was 80%. The ICys for survival was
60.9%.

Table 1. Summary of Initial test results.

r 3ir Vit
Control (0%) 4 22.6 1 30
25% 5 26.4 21 30
50% 5 26.2 20 29
75% 2 8.6 0 )
100% 2 3.8 0 6

Average numbers of neonates in the 100% effluent was 3.8 and ranged from 8.6 — 26.4 in
the remaining effluent concentrations. Average number of neonates in the control was 22.6. The
[C;s for reproduction was estimated at 59.5%.
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Tier i
BASELINE TEST RESULTS

Baseline Test Results
Test results for the Baseline test are summarized in Table 2 and provided on the data
sheets located in Appendix 2. Survival was 20% in the 100% effluent and ranged from 60% to

80% in the remaining effluent concentrations. Control survival was 100%. The IC,s for survival
was estimated at 62.5%.

Table 2. Summary of Baseline test results.

Control 5 29.0 27 31
50% 4 19.8 4 32
60% 4 19.8 3 28
70% 3 10.8 0 19
100% 1 0.6 0 3

Average numbers of neonates in the 100% effluent was 0.6 and ranged from 10.8 — 19.8 in the
remaining effluent concentrations. Average number of neonates in the control was 29.0. The 1C,s
for reproduction was estimated at 39.4%.
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FILTERED (pH i) TEST RESULTS

Filtered (pH i) Test Results

Test results for the Filtered (pH i) test are summarized in Table 3 and provided on the
data sheets located in Appendix 2. Survival was 20% in the 100% effluent and ranged from 60%

to 100% in the remaining effluent concentrations. Control survival was 100%. Method control

survival was 100%. The IC5s for survival was 56.3%.

Table 3. Summary of Filtered (pH i) test results.

Control
50%
60%
70%

100%
Method Control

(TS RS N &

[a—

27.4
26.0
232
22.0
12.0
29.2

24
21
17
19
0
22

34
31
28
24
21
39

Average numbers of neonates was 12.0 in the 100% effluent and ranged from 22.0 — 26.0

in the remaining effluent concentrations. Average number of neonates in the control was 27.4.
Average number of neonates in the method control was 29.2. The IC,s for reproduction was

74.4%.
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AERATED (pH i) TEST RESULTS

Aerated (pH i) Test Results

Test results for the Aerated (pH 1) test are summarized in Table 4 and provided on the

data sheets located in Appendix 2. Survival was 80% in the 100% effluent and 100% in the

remaining effluent concentrations. Control survival was 100%. Method control survival was
100% The IC;s for survival was >100%.

Table 4. Summary of Aerated (pH i) test results.

Control
50%
60%

70%
100%
Method Control

26.0
21.8
20.0
22.8
124
25.8

19
19
8
18
3
17

31
24
28
27
19
31

Average numbers of neonates was 12.1 in the 100% effluent and ranged from 20.0 — 22.8

in the remaining effluent concentrations. Average number of neonates in the control was 26.0.

Average number of neonates in the method control was 25.8. The IC,s for reproduction was

76.3%.
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pH Adjusted (~6.5) TEST RESULTS

pH Adjusted (~6.5) Test Results
Test results for the pH Adjusted (~6.5) test are summarized in Table 5 and provided on
the data sheets located in Appendix 2. Survival was 60% in the 100% effluent and 100% in the

remaining effluent concentrations. Control survival was 100%. Method control survival was
100%. The 1C,5 for survival was 88.8%.

Table 5. Summary of pH Adjusted (~6.9) test results.

Control 5 25.8 18 35
50% 5 234 20 29

60% 5 19.4 15 23

70% 5 19.8 16 22
100% 3 13.2 0 26
Method Control 3 274 19 30

Average numbers of neonates was 13.2 in the 100% effluent and ranged from 19.4 — 23 .4
in the remaining effluent concentrations. Average number of neonates in the control was 25.8.

the average number of neonates in the method control was 27.4. The IC,s for reproduction was
71.2%.
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pH Adjusted (~8.5) TEST RESULTS

pH Adjusted (~8.5) Test Results

Test results for the pH Adjusted (~8.5) test are summarized in Table 6 and provided on
the data sheets located in Appendix 2. Survival was 80% in the 100% effluent and ranged from
80% to 100% in the remaining effluent concentrations. Control survival was 100%. Method
control survival was 80%. The IC,s for survival was >100%.

Table 6. Summary of pH Adjusted (~8.5) test results.

Control 5 274 24 30
50% 5 21.8 15 26

60% ) 18.4 5 26

70% 5 18.2 16 20
100% 4 13.2 4 20
Method Control 4 272 21 30

Average numbers of neonates was 13.2 in the 100% effluent and ranged from 18.2 — 21.8
in the remaining effluent concentrations. Average number of neonates in the control was 27.4.

Average number of neonates in the method control was 27.2. The IC,s for reproduction was
53.7%.
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Na;S;0; A TEST RESULTS

Na>S;0; A Test Results
Test results for the Na;S;03 A test are summarized in Table 7 and provided on the data
sheets located in Appendix 2. Survival was 100% in the 100% effluent and ranged from 80% to

100% in the remaining effluent concentrations. Control survival was 100%. Method control was
100%. The IC,s for survival was >100%.

Table 7. Summary of Na;S;0; A test results.

Control 5 27.0 23 31
50% 5 24.0 20 28

60% 5 24.2 18 30

70% 4 20.6 13 30
100% 5 15.4 11 17
Method Control 5 27.4 23 31

Average numbers of neonates was 15.4 in the 100% effluent and ranged from 20.6 — 24.2
in the remaining effluent concentrations. Average number of neonates in the control was 27.0.

Average number of neonates in the method control was 27.4 The ICys for reproduction was
72.0%.
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Na>S>03 B Test Results

Na,;S;0; B TEST RESULTS

Test results for the Na,S,03 B test are summarized in Table 8 and provided on the data
sheets located in Appendix 2. Survival was 60% in the 100% effluent and ranged from 60% to
100% in the remaining effluent concentrations. Control survival was 100%. Method control was

100%. The IC,s for survival was 41.1%.

Table 8. Summary of Na,S,0; B test results.

Control

50%

60%

70%

100%
Method Control

L L W L L L

21.6
18.8
19.6
16.2
9.8
27,2

24
15
18
0
0
25

30
25
23
22
18
29

Average numbers of neonates was 9.8 in the 100% effluent and ranged from 16.2 — 19.6
in the remaining effluent concentrations. Average number of neonates in the control was 27.6.
The average number of neonates in the method control was 27.2 The IC,s for reproduction was

estimated to be 41.1%.
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EDTA A TEST RESULTS

EDTA A Test Results

Test results for the EDTA A test are summarized in Table 9 and provided on the data
sheets located in Appendix 2. Survival was 60% in the 100% effluent and ranged from 80% to
100% in the remaining effluent concentrations. Control survival was 100%. Method control was

100%. The I1C,s for survival was 77.5%.

Table 9. Summary of EDTA A test results.

Control 5 32.2
50% 4 232

60% 5 22.4

70% 4 20.2
100% 4 15.0
Method Control 5 27.4

29
19
20

15
6
24

39
27
24
26
19
31

Average numbers of neonates was 15.0 in the 100% effluent and ranged from 20.2 — 23.2
in the remaining effluent concentrations. Average number of neonates in the control was 32.2.
The average number of neonates in the method control was 27.4. The 1Cys for reproduction was

estimated to be 41.5%.

SeaCrest Group

28



Client: Elk Ridge Mining and Reclamation C00000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

EDTA B TEST RESULTS

EDTA B Test Results

Test results for the EDTA B test are summarized in Table 10 and provided on the data
sheets located in Appendix 2. Survival was 100% in the 100% effluent and ranged from 60% to
100% in the remaining effluent concentrations. Control survival was 100%. Method control
survival was 100%. The IC;5 for survival was 59.4%.

Table 10. Summary of EDTA B test results.

Control 5 30.4 23 39
50% 5 24.0 19 32

60% 3 25.8 20 29

70% 3 15.0 6 22
100% 3 14.4 9 19
Method Control 5 25.8 17 35

Average numbers of neonates was 14.4 in the 100% effluent and ranged from 15.0 — 25.8
in the remaining effluent concentrations. Average number of neonates in the control was 30.4.

The average number of neonates in the method control was 25.8. The IC,s for reproduction was
62.1%.
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C18 Test Results

C18 TEST RESULTS

Test results for the C18 test are summarized in Table 11 and provided on the data sheets
located in Appendix 2. Survival was 20% in the 100% effluent and ranged from 80% to 100% in
the remaining effluent concentrations. Control survival was 100%. Method control survival was

100%. The IC,5 for survival was 72.5%.

Table 11. Summary of C18 test results.

Control

50%

60%

70%

100%
Method Control

26.8
26.0
24.8
21.4
9.8
28.6

23

29
35
30
29
17
30

Average numbers of neonates was 9.8 in the 100% effluent and ranged from 21.4 — 26.0
in the remaining effluent concentrations. Average number of neonates in the control was 26.8.
The average number of neonates in the method control 28.6. The 1Cs for reproduction was

estimated at 73.4%.
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TIER ii
BASELINE TEST RESULTS

Baseline Test Results
Test results for the Baseline test are summarized in Table 12 and provided on the data
sheets located in Appendix 2. Survival was 20% in the 100% effluent and ranged from 40% to

100% in the remaining effluent concentrations. Control survival was 100%. The ICys for
survival was estimated at 54.2%.

Table 12. Summary of Baseline test results.

Control 5 33.8 28 36
50% 5 23.6 15 27
60% 2 8.8 0 23
70% 2 4.0 0 13
100% 1 6.0 0 11

Average numbers of neonates in the 100% effluent was 6.0 and ranged from 4.0 — 23.6 in
the remaining effluent concentrations. Average number of neonates in the control was 33.8. The
IC;5 for reproduction was estimated at 41.4%.
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pH 3 Test Results

pH 3 TEST RESULTS

Test results for the pH 3 test are summarized in Table 13 and provided on the data sheets
located in Appendix 2. Survival was 0% in the 100% effluent and ranged from 40% to 100% in
the remaining effluent concentrations. Control survival was 100%. Method control survival was
80%. The IC;s for survival was 56.3%.

Table 13. Summary of pH 3 test results.

Control

50%

60%

70%

100%
Method Control

e =T GO R Ve RV Y

29.6
26.2
14.6
8.0
1.6
25.6

24
23
0
0
0
22

34
29
24
21
8
30

Average numbers of neonates was 1.6 in the 100% effluent and ranged from 8.0 — 26.2 in
the remaining effluent concentrations. Average number of neonates in the control was 29.6. The

average number of neonates in the control was 25.6. The IC5s for reproduction was 53.4%.
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pH 10 TEST RESULTS

pH 10 Test Results
Test results for the pH 10 test are summarized in Table 14 and provided on the data
sheets located in Appendix 2. Survival was 100% in the 100% effluent and 100% in the

remaining effluent concentrations. Control survival was 100%. Method control survival was
80%. The I1Cys for survival was >100%.

Table 14. Summary of pH 10 test results. Five animals were exposed at each
concentration.

Control 5 29.2 23 35
50% 5 22.8 21 25

60% 5 24.6 21 30

70% 5 17.4 12 23
100% 5 13.0 8 17
Method Control 4 24.4 7 37

Average numbers of neonates was 13.0 in the 100% effluent and ranged from 17.4 — 24.6
in the remaining effluent concentrations. Average number of neonates in the control was 29.2.

The average number of neonates in the method control was 24.4. The I1Cys for reproduction was
estimated at 62.9%.
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pH 3 FILTERED TEST RESULTS

pH 3 Filtered Test Results

Test results for the pH 3 Filtered test are summarized in Table 15 and provided on the
data sheets located in Appendix 2. Survival was 80% in the 100% effluent and ranged from 60%
to 80% in the remaining effluent concentrations. Control survival was 100%. Method control
survival was 80%. The ICys for survival was 68.3%.

Table 15. Summary of pH 3 Filtered test results. Five animals were exposed at each
concentration.

Control 5 33.0 29 37
50% 3 21.4 18 24

60% 5 18.4 14 21

70% 3 12.0 6 16
100% 4 - 8.0 4 14
Method Control s 23.8 1 34

Average numbers of neonates was 8.0 in the 100% effluent and ranged from 12.0 — 21.4
in the remaining effluent concentrations. Average number of neonates in the control was 33.0.

The average number of neonates in the method control was 23.8. The IC,5 for reproduction was
estimated to be 35.6%.
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pH 10 FILTERED TEST RESULTS

pH 10 Filtered Test Results

Test results for the pH 10 Filtered test are summarized in Table 16 and provided on the
data sheets located in Appendix 2. Survival was 100% in the 100% effluent and 100% in the
remaining effluent concentrations. Control survival was 80%. Method control survival was
100%. The ICys for survival was >100%.

Table 16. Summary of pH 10 Filtered test results. Five animals were exposed at each
concentration.

Control 4 25.8 16 32
50% 5 30.0 27 33

60% 5 27.4 25 30

70% 5 26.6 29 30
100% 5 26.8 24 29
Method Control 5 29.0 26 30

Average numbers of neonates was 26.8 in the 100% effluent and ranged from 26.6 — 30.0
in the remaining effluent concentrations. Average number of neonates in the control was 25.8.

The average number of neonates in the method control was 29.0. The ICy5 for reproduction was
>100%.
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pH 3 Aerated Test Results

Test results for the pH 3 Aerated test are summarized in Table 17 and provided on the

pH 3 AERATED TEST RESULTS

data sheets located in Appendix 2. Survival was 100% in the 100% effluent and 100% in the
remaining effluent concentrations. Control survival was 100%. Method control survival was

100%. The IC,s for survival was >100%.

Table 17. Summary of pH 3 Aerated test results. Five animals were exposed at each

concentration.
Control 5 24.0 17 29
50% 5 23.0 18 32
60% 5 16.6 12 19
70% 5 15.4 6 27
100% 3 5.4 2 8
Method Control 5 24.4 22 27

Average numbers of neonates was 5.4 in the 100% effluent and ranged from 15.4 — 23.0

in the remaining effluent concentrations. Average number of neonates in the control was 24.0.

The average number of neonates in the method control was 5.4. The ICys for reproduction was

57.8%.
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pH 10 AERATED TEST RESULTS

pH 10 Aerated Test Results

Test results for the pH 10 Aerated test are summarized in Table 18 and provided on the

data sheets located in Appendix 2. Survival was 100% in the 100% effluent and was 100% in
the remaining effluent concentrations. Control survival was 100%. Method control survival was
80%. The ICy;5 for survival was estimated at >100%.

Table 18. Summary of pH 10 Aerated test results. Five animals were exposed at each

concentration.

Control

50%

60%

70%

100%
Method Control

21.0
18.0
20.6
16.2
12.4
18.4

18
12

30
23
24
19
24
25

Average numbers of neonates was 12.1 in the 100% effluent and ranged from 16.2 — 20.6
in the remaining eftluent concentrations. Average number of neonates in the control was 21.0.
The average number of neonates in the method control was 18.4. The IC,s for reproduction was

estimated at 73.6%.

SeaCrest Group

37



Client: Elk Ridge Mining and Reclamation CO00000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

pH 3 C18 TEST RESULTS

pH 3 C18 Test Results

Test results for the pH 3 C18 test are summarized in Table 19 and provided on the data
sheets located in Appendix 2. Survival was 100% in the 100% effluent and 100% in the
remaining effluent concentrations. Control survival was 100%. Method control survival was
100%. The ICys for survival was >100%.

Table 19. Summary of pH 3 C18 test results. Five animals were exposed at each
concentration.

Control 5 242 19 33
50% & 20.8 4 35

60% 5 22.6 18 26

70% 5 22.8 19 31
100% 5 14.2 11 22
Method Control 5 27.0 20 34

Average numbers of neonates was 14.2 in the 100% effluent and ranged from 20.8 — 22.8
in the remaining effluent concentrations. Average number of neonates in the control was 24.2.

The average number of neonates in the method control was 27.0. The IC,s for reproduction was
84.9%.
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pH 10 C18 TEST RESULTS

pH 10 C18 Test Results

Test results for the pH 10 C18 test are summarized in Table 20 and provided on the data
sheets located in Appendix 2. Survival was 100% in the 100% effluent and 100% in the
remaining effluent concentrations. Control survival was 100%. Method control survival was
100%. The IC,s for survival was >100%.

Table 20. Summary of pH 10 C18 test results. Five animals were exposed at each
concentration.

Control 3 28.8 20 35
50% 5 26.8 23 30

60% B 30.0 18 36

70% 5 26.2 19 30
100% 5 24.6 22 30
Method Control 5 28.6 24 34

Average numbers of neonates was 24.6 in the 100% effluent and ranged from 26.2 — 30.0
in the remaining effluent concentrations. Average number of neonates in the control was 28.8.

The average number of neonates in the method control was 28.6. The IC;s for reproduction was
>100%.

DISCUSSION

SeaCrest Group has undertaken the TIE at the request of Elk Ridge Mining and
Reclamation and Tri-State Generation and Transmission Association, Inc. for the New Horizon
Mine discharge 013. This testing is in response to historical data suggesting toxicity to the
Ceriodaphnia dubia test species during the first and fourth quarters of the year. The TIE is being
performed in accordance with EPA protocols for the conduct of such investigations’.

An initial toxicity test with the following dilution series, 0%, 12.5%, 50%, 75%, and
100%, was initiated on March 8, 2018. This test confirmed the persistence of toxicity to the C.
dubia test species resulting in a sub-lethal IC;s 0f 59.5%. The ICys of this initial toxicity test was
used to develop the following dilution series, 0%, 50%, 60%, 70%, and 100%, for Tier i and Tier
ii of Phase I with the intention of bracketing toxicity. All manipulations for Phase I were run in
accordance with EPA guidelines ®.
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The majority of Tier i manipulations demonstrated reductions in toxicity compared with
the Tier i baseline test, which had an 1C;s of 39.4%, producing IC;s’s ranging from 41.1% -
76.3%. Similarly, the majority of Tier ii manipulations experiences a decrease in toxicity with
1Cy5’s ranging from 53.4% - >100%, compared to the baseline IC,5 of 41.4%. The test that
experienced an increase in toxicity in Tier 2 was filtration treatment at pH 3 resulting in an I1Cs
of 35.6%. The most successful manipulation of either tier was achieved in Tier ii by raising the
pH of the effluent to pH 10, passing the effluent through a glass fiber filter with a pore size of 1.2
microns and then adjusting the pH back to the original pH. This manipulation produced an IC»s
of >100%. ‘

In addition to the removal of toxicity in the pH 10 filtration treatment, there are several
other important observations regarding this manipulation. For one, sub-lethal toxicity was
removed during this treatment, despite the elevated conductivity in this test (average = 3,330
phmos/cm). This suggests that the toxicant was precipitated out of solution and filtered off at pH
10 and that elevated conductivity may contribute to toxicity but is not necessarily the primary
cause. Additionally, a visible precipitate was formed when the effluent pH was raised above 8.5.
This precipitate was light orange in color and easily suspended throughout the effluent. A light
pink precipitate was observed in the unaltered effluent water.

Another important factor in the characterization of this water is the elevated TDS levels.
For the purposes of WET testing, TDS is often measured as conductivity phmos/cm. The TDS is
considered elevated when it exceeded 1,000 phmos/em at the LOEC of any test’. In both tiers of
Phase I this was the case. This may suggest that TDS is a primary toxicant, secondary toxicant,
or a mask to other toxicants. TDS has long been recognized as a difficult means of identifying or
projecting potential toxicity in the field of aquatic toxicology'® ''. This is due to the complex
interactions between the major ions that contribute to TDS, including, but not limited to,
chloride, sodium, calcium, magnesium, potassium, bicarbonate, and sulfate.

Phase II was initiated the week of April 23, 2018. The intention of Phase II of the TIE is
to identify a most probable toxicant or group of toxicants'?. This testing will be scaled up to 10
replicates to reduce the potential need for re-runs or confirmation of data. This testing will be
based on the observations and data collected in Phase I. The first set of tests will address the
removal of toxicity observed in the pH 10 filtration test and will involve three tests. The purpose
of these three tests will be to confirm the reduction of toxicity in the pH 10 filtration test, attempt
to recapture toxicity from the filtered precipitate, and to determine the major ion and metals
concentration of the precipitate. The outcome of this testing will dictate if further Phase II testing
will be necessary and may determine the direction of Phase III in which the toxicant or group of
toxicants is confirmed and the TIE is concluded".
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Client: Elk Ridge Mining and Reclamation CO0000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

Appendix 1 — Chain of Custody Form
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SeaCrest Group . Form #: 42
Louisville, CO Sample Recelpt Form Effective: December 2008

Project #: 418 QO?X E Sample #:
Date: _Q30OS (B Initials: N
Sam ere:
1, hippe/d) Hand Delivered Messengered (circle one)
~ Notes: U@S

3. Chilled to Ship Amblen( Ch Ie§ (circle one)
Notes: \\
Wet Ice @a_lc/e; (circle one)

4. Cooler Received Broken or Leaking L} @) NA
Notes:

5. Sample Received Broken or Leaking : Y @) NA
Notes:

6. Received Withih Holding Times @ N
Notes:

7. Aeration necessary Y @ NA
Notes:

8. Sample Received at Temperature between 0-6°C . @\ N NA
Notes:

9. Description of Sample (Color, Odor, and/or Presence of Particulate Matter):

eft: Clea\l, some. P
%S9 ikl e Aaken on Sepvel VIR d ko oo \amw\\f\

Aeration

2 Temp | DO (mgn) | DO %say| pH Cond | Time |DO (mgn)|DO (%say| pH
2l oo (U [ W14 A 15000
Tx B4 104 T WlA ]l W [20%0
2B 15 [ M4 [ e [ 290

Custody Seals:

1. Present on Outer Package
2. Unbroken on Outer Package
3. Present on Sample

4. Unbroken on Sample

< <X <X <

=5 2%

@/‘
A

Custody Documentation:
1. Present Upon Receipt of Sample

&



Client: Elk Ridge Mining and Reclamation C00000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

Appendix 2 — Data Sheets for the Ceriodaphnia dubia Test

SeaCrest Group 48



Client: Elk Ridge Mining and Reclamation CO00000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

WET TEST REPORT FORM - CHRONIC

INITIAL TEST
Permittee:  Elk Ridge Mining and Reclamation Outfall: 013
Permit No.: CO0000213
Test Type: Routine ] TIE
Test Species: Ceriodaphnia dubia IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1815 03-08-2018 1530 03-15-2018

_ TestResults | | Reproduction

Dilution(s) - % Effluent

% Survival for day 1 100 100 100 100 100
% Survival for day 2 100 100 100 60 100
% Survival for day 3 100 100 100 40 80
% Survival for day 4 80 100 100 40 80
% Survival for day 5 80 100 100 40 60
% Survival for day 6 80 100 100 40 60
% Survival for day 7 80 100 100 40 40

T Sa, = ] BT e TR P A e ] PR

E\,\;ic_:-:i_n-_:?;i'gjs_':é':'i'z'}{sfu':s:i} 26 | ""i;,"ife_?: |2ele
Recon Water: 83
Recon Water: 59

pH (initial/final) — Control: 7.9/8.0  100%: 6.8/8.1
Were all Test Conditions in Conformance with Division Guidelines? YES [X] NO [ ]
If NO, list deviations from test specifications:
Laboratory: SeaCrest Group
Comments:

Analyst’s Name: Madison Reese and Tessa Hunt-Woodland

v U ——

Signature Y—_, - Date 5') ’L/ 2005

[
SeaCrest Group 49



Al

The SeaCrest Group Ceriodaphnia Chronic TIE Initial/Baseline Benchsheet Form #: 113a

Louisville, CO Effective: January 2006
Permittee: I‘{: \k’ @1(10]9/ Lab#A %208 6 Site: NPDEC.: 0‘7\:}

IWC %: H! 0 Template #: ﬂ: Dilution Water: \AH n )4' Sample Date: | 7 [é | I&
Age & Source:  cerio (Y Test start:_(YARK\K [6[7) Testend: (12|15 Y [S2
Test Conditions: : y l'af TQJ
0 1 ) 3 4 5 6 8 | Total}1. Exposure Chamber
YO 0 0 0 { ) f—]— : | ]Total Capacity: 30 ml
0 0 0 <5 o e 514 744, [Test Solution Surface Area: cm?
0 0 0 <D Q 4 ZEAW “Zy ]Test Solution Volume: 10 ml
0 0 0 U © 5 21 s 7.4 JWater Depth (constanty: ~_ ¢m
0 0 0 =41 ‘ EHRZAER % () (cyclicy:  to cm
DO 17 U 04 10A [ [LOGA S 10 a TR0 2. Feeding Schedule
Temp (20U TATI7A.Xi 007 s (002 1 DS BTG g f ot
pH 1A TR0 [ 197 [R¥ [0 [E ] &, — Fed Irregularly:

Cond AN 177 [T ol Teea iz, Z;SS* I55 1783 [ 75D o0 FedDaily: ~ — X _
(1) 7] 0 0 ) [ NI 20 Food Used: YCT, algae
L 0 0 0 5- 0 V9 1 1 ¢ 22 |3. Aeration -

0 0 0 (p12] O % L0 Zi #1 None:

0 0 0 “ o+ ) A4 "3 7% #2 None:

0 0 0 {, O i 7.1 9 Al #3 None:
DO 117 WA WA 1A 33 [A] 09 9V A [ Before Use:

Temp 747 AN /A1 FAX PUT TS 20) k70T 1202, 764 K minutes @ ~100 bubbles/min)

pH { d 149 0 o2 [5G0 IR Before Use:

Cond /47 1HAT Vﬂﬁ (L% 74l C&,\Hﬂ Wenoss [ OeH V0T ( minutes @ ~100 bubbles/min)
@)s0| 0 0 72 [\ A NED 7. & |Before Use:

0 0 0 7 m e 113 70 Nl minutes @ ~100 bubbles/min)
0 0 0 2 H A ] N ES Z.% |4. Screened Animal Enclosers

0 0 0 = | () WO | 2.1 % Not Used: X
0 0 0 S £ W LI % 4 Used:

DO [ i\ [10 [V& TEX T TRZ i q [+ [0 152 5. Condition/appearance of surviving
Temp |)AS 741 TV T4A0 124 Z?L‘lﬂj UL Iy 17297 Pl Z(! 7,|organisms at end of test (i.e., alive but
pH W4 119 7% i 1 I oS Veaddws kg " limmobile; loss of orientation: erratic

Cond [ (] [“] V1A JIKIL U Dbl [T90 2259 G720 movement; etc,):

355 0 0 — g I . (O B=N
0 0 (4
0 0 27
0 0 V)
0 0 0

DO |10 "lU
Temp |74 AT L.\

pH WX Flft 11
Cond [7500 [0
4ed] 0 0 P

0 0 o
0 0 8] 6. Comments:
0 0 <
0 0 i

DO 1171 |1
Temp [ |24 %4

pH 0K T4
Cond [0

Algae TR _ ; D |

Yer U | (K0 : N7 T o
IHzC: (o ﬁ; \; 4y 2) 2R [C\’HLQ\) (3¢ 5) Qﬁ&t} } %ﬂ-\
nitials ]gsg‘; W A0y A

Eff #1 econ i econ econ
Hardness %2
Alkalinity =~
Chlorine 0.0y
Ammonia 4065

1 2 3 4 5

Aa 180 TRATBel Py

X:y:z = board #:row.column




Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 3/8/2018 Test ID: 418208l Sample ID: EFFFIN-Effluent Final
End Date: 3/15/2018 Lab ID: SCG-Seacrest Group Sample Type: EFF2-Industrial
Sample Date: Protocol: EPAFWO02-EPA/821/R-02-01 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5

ON-Control  1.0000 1.0000 1.0000 1.0000 1.0000
SN--Control  0.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000

50 1.0000 1.0000 1.0000 1.0000 1.0000

75 0.0000 1.0000 1.0000 0.0000 0.0000

100 1.0000 1.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean
ON-Control 1.0000 1.2500 1.0472 1.0472 1.0472  0.000 5
SN--Control 0.8000 1.0000 0.9425 05236 1.0472 24845 5 0.9333 1.0000
25 1.0000 1.2500 1.0472 1.0472 1.0472 0.000 5 0.9333 1.0000
50 1.0000 1.2500 1.0472 1.0472 1.0472  0.000 5 0.9333  1.0000
75 04000 0.5000 0.7330 05236 1.0472 39.123 5 0.4000 0.4286
100 04000 05000 0.7330 05236 1.0472 39.123 5 0.4000 0.4286
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.9016 0.918 -2E-16  -0.1393
Equality of variance cannot be confirmed
The control means are not significantly different (p = 0.35) 1 2.306
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 52188 4.719 51180 70.821 4.1950
IC10 54375 6.035 52361 84.492 3.0195
IC15 56.563
IC20 58.750
IC25 60.938
IC40 67.500
IC50 71.875

Page 1 ToxCalc v5.0.23 Reviewed by: h \ \f/



Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  3/8/2018 Test ID: 418208l Sample ID: EFFFIN-Effluent Final
End Date: 3/15/2018 Lab ID: SCG-Seacrest Group Sample Type: EFF2-Industrial
Sample Date: Protocol: EPAFWO02-EPA/821/R-02-01 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4 5
ON-Control ~ 1.000 28.000 30.000 24.000 30.000
SN--Control  28.000 30.000 24.000 30.000
25 30.000 29.000 21.000 23.000 29.000
50 29.000 20.000 28.000 25.000 29.000
75 0.000 21.000 22.000 0.000 0.000
100 6.000 6.000 0.000 5.000 2.000
Transform: Untransformed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean
ON-Control 22.600 08071 22600 1.000 30.000 54516 5 25.067 1.0000
SN--Control  28.000 1.0000 28.000 24.000 30.000 10.102 4
25 26400 009429 26400 21.000 30.000 15.526 5 25.067 1.0000
50 26.200 09357 26.200 20.000 29.000 14.634 5 25.067 1.0000
75  8.600 0.3071 8600 0.000 22.000 136.992 5 8.600 0.3431
100 3.800 0.1357 3800 0.000 6000 70613 5 3.800 0.1516
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.93904 0.918 -0.7848 1.91485
Bartlett's Test indicates equal variances (p = 0.01) 12.7227 13.2767
The control means are not significantly different (p = 0.42) 0.84772 2.36462

Linear Interpolation (200 Resamples)

Point Yo SD 95% CL(Exp) Skew

IC05 51903 15095 0.000 56912 -1.1739
IC10 53.806  9.241 4915 63.825 -2.0994
IC15 55708 4677 39875 70737 0.7872
IC20 57.611 4716 47904 77649 1.8910
IC25 59.5614 5136 49.735 83.541 1.8836
IC40 656.223 5979 56.230 90.198 1.4197
IC50 69.028 6570 58.843 94889 1.1172

Page 1 ToxCalc v5.0.23 Reviewed by: (\!\\O/



Client: Elk Ridge Mining and Reclamation CO0000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

TIER 1
WET TEST REPORT FORM — CHRONIC
BASELINE TEST
Permittee:  Elk Ridge Mining and Reclamation Outfall: 013
Permit No.: CO0000213
Test Type:  Routine [] TIE X
Test Species: Ceriodaphnia dubia IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1100 03-15-2018 1147 03-22-2018

39.4%*

* Estimated

Dilution(s) - % Effluent

% Survival for day 1 100 100 100 100 100
% Survival for day 2 100 100 100 60 40
% Survival for day 3 100 100 100 60 20
% Survival for day 4 100 80 100 60 20
% Survival for day 5 100 80 100 60 20
% Survival for day 6 100 80 80 60 20

Recon Water: 60
pH (initial/final) — Control: 7.9/8.0  100%: 6.8/8.1

Were all Test Conditions in Conformance with Division Guidelines? YES [X] NO [ ]
If NO, list deviations from test specifications:

Laboratory: SeaCrest Group

Comments:

Analyst’s Name: Tessa Hunt-Woodland and Dan Hillenburg

Signature 32—, f)\r%ﬁ Date () ‘8_1 02 le e

SeaCrest Group 53




PAYLING

The SeaCrest Group
Louisville, CO

Permittee: avﬂ @C\(’—}( y

Ceriodaphnia Chronic TIE Initial/Baseline Benchsheet

Site: &6

Lab #: \& ZOX

Form#: 113a
Effective: January 2006

IWC %: \0O Uremplate #: S~ Dilution Water: (I \ i (1US

Sample Date:

AT

Age & Source: cerio 2005~ O BIS 1y TestStart: 02\31x Lo TestEnd: @ %2218~ V147

Test Conditions:
0 1 ) 3 4 5 6 | 7 Tl:)ta_Il 1. Exposure Chamber

(C) 1) 0 0 0 = T e BN ]s 1h ¢ |Total Capacity: 30 ml
0 0 0 A & Hﬂi o) 132 1,'} Test Solution Surface Area: cm?
0 0 0 Iz = O 17 o L [Test Solution Volume: 10 ml
0 0 0 = i 0 D [1? 24 |Water Depth (constant): _____cm
0 0 0 G g kv O i )3 1% (cyclic):  to cm

DO [0 T=v 727 73 135 Ty Hed [FY |72 6.7 2. Feeding Schedule

Temp A% TR NN =0 e 0 A N T 190 Not fed:
pH | 1.° 30 |7¢ 17219 %-%27 8.’&‘%](/ ;:;};{ 3.1 3; . Fed Irregularly:

Cond |747, [317 Y200 |957 714717 32 |30 Fed Daily: X
a0 Mﬁ 0 {1 ’? =1 +20D1|5 % i? Food Used: YCT, algae
s 0 0 0 2 2\oD Af——)——}—— Yy | Aeration

0 0 0 Tk G TN E 17 #1 None:

0 0 0 (o o HO e I 715 #2 None:

0 0 0 4 - L 12. ) #3 None:
DO [ |71 |70 170 [T [AL T&M &) (73 [6A Before Use:

Temp [/A7. |4y [pw terdliVSOWS Ve U7 231 [=12 9. ( minutes @ ~100 bubbles/min)
pH [+ ¢¢ [7.2 193 |-£9 [z 730 [80 (8.1 8w Before Use:

Cond [\ | — [1872 — \x 2 g | — = ( minutes @ ~100 bubbles/min)

(2) ;. 0 0 0 3 — O i 0 -1\ |Before Use:
UV 0 0 0 C [¢] 2obh —Jt—]— 1% |k minutes @ ~100 bubbles/min)
0 0 0 Y & Y7 (O | ¢ 744 |4. Screened Animal Enclosers
0 0 0 @ e [0 ] z% Not Used: X
0 0 0 S o O i 7.4 Used:
DO | 170 70 ie¢ 29 21 s |=z\ [7.8 |70 |5 Condition/appearance of surviving

Temp 7017 ey laaz dad 2 |29047%01% 4l |70 ]2ve Jawe A4 organisms at end of test {i.e., alive but

pH =Y [8d [93 168 ¥ |52 -0 9 [7A[8.0 Jao * Olimmoabile; loss of orientation; erratic

Cond |[{a234 | — [Z2240 — 197y | — —— movement; etc,):

Gy /.| 0 0 0 Z o X 10 | 14
V10 0 0y —|—] —— [
0 0 0 9 ¥ (G Fl E 19
0 0 0 —|— [ T
1] 0 0 { + O _J¢ 7 [
DO [(e3-772 [70 i¢8 [A5 [27 3+ [FZ2]80 [73
Temp [70] [z [24.0 124 WS AZUS VYL |7U2 ][22 Jos 104,
pH [\ 75 [7.2 168 ¥ |52 e [ZH[8.0 |8 ’
Cond 7AW | = L4909 = L — —
(4)yppy] O 0 Y B L
W\ 0 0 0Y 4—"F—r—f— —— -
0 0 0Y J—AJ——-—__ | | 1T 1 O 6. Comments:
010 0 —Ff—e— | | || 9)
0 0 0 Z | ) EZ'IEEER 3
DO [+ 172 |70 169 [KS [ F PR [1°
Temp thtl 242 |y Taez |75 Z“’!'j ’WLU 27 P R D,[p
? O |LeH 0% |70 3., 167 [F& & Z 10T ARAl20 [T
tf U~I"Cond [9\0) Bize 324 ’ 70 3320 [2770
7 Rgae il 0N, 7] Fiee [ ez |\ 99@;@‘ S A% OV 5 —59Aa
da.{g ver | ol heot 1Y e vl 1N 17 AT | . U 9
H,0 : £ —- //\ 14N i AT/ AR
Initials )+ \ H:’ Lo L Ot Dt ' L Y
Eff #1 ij #3 econ econ ecmr#r/‘ l%\l\f .
Hardness <4 ¥
Alkalinity 0 _
Chlorine L0 0\
Ammonia /005
1 2 3 4 5 "
AZ | Anl 4] Azl /o

X:y:z = board #.row:column




Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 3/15/2018
End Date: 3/21/2018

Test ID: 208base

Lab ID:

Sample ID:
Sample Type:

EFFFIN-Effluent Final
EFF2-Industrial

Sample Date: Protocol: EPAFWO02-EPA/821/R-02-01 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4 5
D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 0.0000 1.0000 1.0000 1.0000
60 1.0000 0.0000 1.0000 1.0000 1.0000
70 1.0000 0.0000 1.0000 0.0000 1.0000
100 0.0000 0.0000 0.0000 0.0000 1.0000
Transform: Arcsin Square Root Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean
D-Control  1.0000 1.0000 1.0472 1.0472 1.0472 0.000 5 1.0000 1.0000
50 0.8000 0.8000 0.9425 05236 1.0472 24.845 5 0.8000 0.8000
60 0.8000 08000 0.9425 05236 1.0472 24.845 5 0.8000 0.8000
70 06000 0.6000 08378 05236 1.0472 34.233 5 0.6000 0.6000
100 0.2000 0.2000 06283 05236 1.0472 37.268 5 0.2000 0.2000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.91779 0.918 -0.5613 0.3531

Equality of variance cannot be confirmed

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp)  Skew
IC05* 12500 19915 3125 85625 07627
IC10* 25000 18382 6250 81344 02763
IC15* 37500 14.942 9375 82500 -0.0594
IC20 60.000 13.811  7.500 75.000 -1.0395
IC25 62.500 12234 15625 79375 -0.9319
IC40 70.000

IC50 77.500

* indicates IC estimate less than the lowest concentration

Page 1
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 3/15/2018
End Date: 3/21/2018

Sample Date:

Test ID: 208base

Lab ID:

Sample ID:
Sample Type:

Protocol: EPAFWO02-EPA/821/R-02-01 Test Species:

EFFFIN-Effluent Final
EFF2-Industrial
CD-Ceriodaphnia dubia

Comments:
Conc-% 1 2 3 4 5
D-Control 30.000 27.000 30.000 31.000 27.000
50 17.000 4000 32.000 25.000 21.000
60 21.000 3.000 28.000 23.000 24.000
70 19.000 0.000 19.000 0.000 16.000
100 0.000 0.000 0.000 0.000 3.000
Transform: Untransformed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean
D-Control 29.000 1.0000 29.000 27.000 31.000 6.451 5 29.000 1.0000
50 19.800 06828 19.800 4000 32.000 52656 5 19.800 0.6828
60 19.800 06828 19.800 3.000 28.000 49.148 5 19.800 0.6828
70 10.800 0.3724 10.800 0.000 19.000 91.989 5 10.800 0.3724
100 0.600 0.0207 0.600 0.000 3.000 223.607 5 0.600 0.0207
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.90857 0.918 -0.9088 0.80465
Bartlett's Test indicates unequal variances (p = 1.29E-03) 17.8968 13.2767

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew

IC05* 7.880 8487 3555 52296 3.0648
IC10* 15.761  11.061 7.109 70.320 1.5695
IC15* 23.641 12284 10.664 71356 0.8889
IC20* 31.622 12618 14219 75665 0.4706
IC25* 39.402 11529 17.774 73174 0.0986
IC40 62.667 7309 28626 70.548 -1.2495
IC50 65.889 5225 48251 78.256 -0.7137

* indicates IC estimate less than the lowest concentration

Page 1
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Client: Elk Ridge Mining and Reclamation C00000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

WET TEST REPORT FORM - CHRONIC

FILTERED TEST
Permittee:  Elk Ridge Mining and Reclamation Outfall: 013
Permit No.: CO0000213
Test Type: Routine [] TIE
Test Species: Ceriodaphnia dubia IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1130 03-15-2018 1220 03-22-2018

epre

% Survival for day 1 100 100 100 100 100 100
% Survival for day 2 100 100 100 100 80 100
% Survival for day 3 100 100 100 100 80 100
% Survival for day 4 100 100 100 100 80 100
% Survival for day 5 100 100 100 100 40 100
% Survival for day 6 100 100 30 80 20 100
! viva! for day 7 100 __ e 60 — 60 20 | 100

Recon Water: 87
Recon Water: 60
pH (initial/final) — Control: 7.9/7.8  100%: 7.4/7.8
Were all Test Conditions in Conformance with Division Guidelines? YES [X] NO [ ]
If NO, list deviations from test specifications:
Laboratory: SeaCrest Group
Comments:
Analyst’s Name: Tessa Hunt-Woodland, Madison Reese, and Dan Hillenburg

Signarure%ﬁbw e Date D ) O'T:L\l 20 (,41_(

SeaCrest Group 57



— R < o CHiecuve; yanuary £2uuo

R Permittee: (Y. V/ 1€ Lab #: U\LX st )\

IWC %: 0o Template # < Dilution Water: et ald:n S?rgple Date:

hoes Sodee SRS (I F13 T start (ST (IO e\
Test Conditions:  Tiltered through glass fiber filter i -

6 7 8 [ Total]1. Exposure Chamber

0 1 3 4 5
L(ET_C\ 0 0 0 ¢ I/ 2 [ o i 7 |Total Capacity: 30 ml
o 0 0 0 5 = 0 I E 7S ]rest Solution Surface Area: cm?
0 0 0 : [1Z] 2o ¥ _|Test Solution Volume: 10 ml
0 0 0 o N B G 7% _|Water Depth (constant): cm
0 0 0 5 (u i - 123 10 q’) Z (cyclic):  to cm
DO O Y TR L0 [ 8 T 19 T, 7.7 [\LS i 2. Feeding Schedule
Temp PN TAX T VI ABIZUA PN A a5 s TATL 1M [ Notteo.
H .9 18 1K K0 A ai &y X0 [0 |7, 24 Fed Irregularly:
| Cond 742 [2W 1 7l 2041 20N P B 19 Fed Daily: X
(1) &) 0 0 0 =S [ZAE A 7 (o Food Used: YCT, algae__
(2 0 0 0 bIAST =7 |0 7 1/ |3 Aeration
0 0 0 i i { i 1D % #1 None:
0 0 0 =+ L1 ?’f’/ 1 7] >¢ #2 None:
0 0 0 = 11 N2 liE 10 1.9 #3 None:
DO (& 1WA A P % 00 TR TR 7% Tl Before Use:
Temp AL ’_q—-\ VYA 20T o) PG e [e T4 100 ( minutes @ ~100 bubbles/min)
PH [ Rt A A% 115 1] 0 B > [Before Use:
Cond 34 |— \<'[H —_— 1A [— [ — [— ( minutes @ ~100 bubbles/min)
2] 0 [0 0 T 0 _1Zhlo > — I [BeforeUse:
WU 0 0 0 lo 11 2. 19 72 | minutes @ ~100 bubbles/min)
0 0 0 5 " L 12 2L |4. Screened Animal Enclosers
0 0 0 S o) VIR LD z5 Not Used: X
0 0 0 e Jd)] o ] I 2 Used: I
DO 163 NG IPLO PV [ T OF 1S [7¢ U 5. Condition/appearance of surviving
Temp W5 4\ A TRAY (29 75 GE DS 3 o 747 organisms at end of test (i.e., alive but
pH [l 719 [T 5 NS 79 (79 Ly 152 immobile; loss of orientation; erratic
Cond [1AU2 1= K — VA% T movement; etc,): .
Bldnl 0 16 0 0 z Tilo 15 Ze | (AN g pdia)t |
LV ) 0 0 { & tf | Vod+——— TZ2g 1T\ A0 OB 1ILY.
o jan 0 7 S X o | & A | Y\IV? Al and
0 0 0 ? 27 (gt2] o D 2o ] [WiNTne LWz arv
0 0 0 U 'l g 18 — 732 il =
TN W/ |V AW W 2/ N N X S A (] , ,
Temp 170 A\ P A A [T 175 Ve 725 e = I, 170 VAT
pH 75 180 W4 113 114 d e i 7r TO% o IRV INE)
Cond P2u0l | TANUD [—1 7450 [~ [~ |~ i i
(A, r 0 0 0 0
\J 0 0 0 2 + Dt ]
0 0 0 3 A O |7 ) Zt |6. Comments:
il G 0 “1 12 o !
0 .0 0 | & CMETE e Iy
DO_| fple IV} MT M4 [T TIN 24 [Fs5 10 U9 "
“ Temp 7 1IAN VIad T A 170 175124 X753 [ Al 70
il pH #(fr 260 [T 12 L PU [ (73 S 12
Cond 100021 ATAN 1A N 777 130K 3000 TEN
‘|dilution”] 0 0 0 a0 77; ]2 17 o 12
wat 0 0 0 g 3o
[Brank. 0 0 0 B [ 0 Is Za 7
C_B 0 0 0 3 7 i I 7 7L
7 [ [ 22 i A I
DO _rg 2. A [0 M\ FAO 0 75 138 [73 (16
Temp |ZWZ_[JAY NAA JASTAAZ5\ I (gl755 |25 AN
*e H a2 e IR XD 1A [FA4 LA 01 [$.6 (31 7] A
A Cond 170717 7 ZAP 200 179 174 ‘
Algae IADLINMITRONE] | [We (| A, oo I ol T
YCT [ Ve V&L N/ TR0 |1k RN T Z S 215
erOr + /\‘ - Al (0] [V ELIN Y] big Lo N e o
nitials jﬂgm . ' %3:: 3 : VZ=D0 FTOW. T
= % q@cﬁ% econ Recon 73|
Hardness T
Alkalinity 10
Chlorine LB -y
Ammonia LB 2




Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 3/15/2018
End Date: 3/22/2018

Test ID:  208plFilt

Lab ID: SCG-Seacrest Group

Sample ID:
Sample Type:

EFFFIN-Effluent Final
EFF2-Industrial

Sample Date: Protocol: EPAFWO02-EPA/821/R-02-01 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4 5
D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000
60 0.0000 0.0000 1.0000 1.0000 1.0000
70 1.0000 0.0000 1.0000 1.0000 0.0000
100 0.0000 0.0000 1.0000 0.0000 0.0000
DWB 1.0000 1.0000 1.0000 1.0000 1.0000
Transform: Arcsin Square Root Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean
D-Control  1.0000 1.0000 1.0472 1.0472 1.0472 0.000 5 1.0000 1.0000
50 1.0000 1.0000 1.0472 1.0472 1.0472 0.000 5 1.0000 1.0000
60 06000 0.6000 0.8378 0.5236 1.0472 34.233 5 0.6000 0.6000
70 06000 0.6000 0.8378 0.5236 1.0472 34.233 5 0.6000 0.6000
100 0.2000 0.2000 0.6283 0.5236 1.0472 37.268 5 0.2000 0.2000
DWB 1.0000 1.0000 1.0472 1.0472 1.0472 0.000 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.87439 0.927 0 0.45312

Equality of variance cannot be confirmed

Linear Interpolation (200 Resamples)

Point %o SD 95% CL(Exp) Skew

ICO5 51.250 3.200 50.446 66.250 2.8841

IC10 52.500 4284 50.893 78750 24213

IC15 53.750 4565 51.339 81339 2.1554

IC20 55.000 6.115 51.786 83.929 1.2984

IC25 56.250 6.648 52.232 86.518 1.2925

IC40 70.000

IC50 77.500

h I‘ | / 25
Page 1 ToxCalc v5.0.23 Reviewed by: N \\é/



Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 3/15/2018 Test ID: 208plFilt Sample ID: EFFFIN-Effluent Final
End Date: 3/22/2018 Lab ID: SCG-Seacrest Group Sample Type: EFF2-Industrial
Sample Date: Protocol: EPAFW02-EPA/821/R-02-01 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5

D-Control  26.000 25.000 34000 28000 24.000
50 26.000 21.000 23.000 31.000 29.000

60 17.000 28.000 22000 23.000 26.000

70 24.000 24.000 19.000 20.000 23.000

100 0.000 11.000 21.000 14.000 14.000
DWB 39.000 28.000 28.000 22.000 29.000

Transform: Untransformed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean
D-Control  27.400 1.0000 27.400 24.000 34.000 14507 5 27.400 1.0000
50 26.000 0.9489 26.000 21.000 31.000 15.858 5 26.000 0.9489
60 23200 08467 23200 17.000 28.000 18.134 5 23.200 0.8467
70 22.000 0.8029 22000 19.000 24.000 10.660 5 22.000 0.8029
100 12.000 0.4380 12.000 0.000 21.000 63.738 5 12.000 0.4380
DWB 29.200 1.0657 29200 22.000 39.000 21.028 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.97654 0.927 -0.1203 0.98706
Bartlett's Test indicates equal variances (p = 0.35) 5.57915 15.0863
Linear Interpolation (200 Resamples)
Point %o SD 95% CL(Exp) Skew
ICO5* 48.929 16.346  0.000 69.309 -0.2977
IC10 54.786 11578 10.505 77.183 -0.9855
IC15 59.679  9.245 27.007 80.320 -0.9517
IC20 70240 7941 40676 80517 -1.1362
IC25 74350 6.441 48317 84.710 -1.5004
IC40 86.680
IC50 94.900

*indicates IC estimate less than the lowest concentration

Page 1 ToxCalc v5.0.23 Reviewed by: N\w



Client: EIk Ridge Mining and Reclamation C00000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

WET TEST REPORT FORM — CHRONIC

AERATED TEST
Permittee:  Elk Ridge Mining and Reclamation Outfall: 013
Permit No.: CO0000213
Test Type: Routine[] TIE X
Test Species: Ceriodaphnia dubia IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1130 03-15-2018 1200 03-22-2018

Tethaiity

>100%

Dilution(s) - % Effluent

% Survival for day 1 100

% Survival for day 2 100 100 100 100 100 100

% Survival for day 3 100 100 100 100 100 100

% Survival for day 4 100 100 100 100 100 100

% Survival for day 5 100 100 100 100 80 100

% Survival for day 6 100 100 100 100 80 100
Survival for day 7

218 | 200
Recon Water: 87
Recon Water: 60

pH (initial/final) — Control: 8.1/7.9  100%: 8.3/8.0

Were all Test Conditions in Conformance with Division Guidelines? YES NO|[ ]
If NO, list deviations from test specifications:

Laboratory: SeaCrest Group

Comments:

Analyst’s Name: Madison Reese, Tessa Hunt-Woodland, Dan Hillenburg, and Nicole Denkinger

&gnature%\%@ i Date 05’}03}20!?(

SeaCrest Group 4 61



The SeaCrest Group
Louisville, CO

Permittee: (| Q\Q\("y{’

IWC %:

Ceriodaphnia Chronic TIE Aerated Benchsheet

Lab i AV 7005

Dilution Water: ¢

Form #: 113e
Effective: January 2006

Site: {]J \?9

Sample Date:

020~

\0d Template #: <

Age & Source: cerio ”gﬁ(‘bﬂ% []35[2 Test Start: (VA (5 /) TestEnd: 532219 — 1200

Test Conditions: ¢ aeraie our el

0| 1 y 3 LS 5 1 6 [ 7 8_[Total]". Exposure Chamber

W(’) 0 0 0 £ Tz I, To it 2.5~ |Total Capacity: 30 ml
0 0 0 il Tn C 15 I 197 Jrest solution Surface Area: cm?
0 0 0 5 ) ] 7 |+ Z, [Test Solution Volume: 10 ml
0 0 0 ¥ C I 7.4 [water Depth (constant): cm
0 0 9] (o Z VErZAIE 2t (cyclic:  to cm

DO W4 T¥ATWY o 70 132 (T 32 [AF 1> 2. Feeding Schedule

Temp AN\ [JA\ [/4N 1AL 175\ A2 VLT PINZ I A2 Not fed:
pH [%.1 [%0 [1% i¥0 [%0 [\ &1 5\ 5] [70 Ued Fed Irregularly:

Cond 179177 17 204 2l 1 205 11220 520 Fed Daily: X
<7\ 0 0 N & C e |0 ZZ Food Used:  YCT, algae
0 0 0 2] 3 K Z¢  |3. Aeration

0 0 0 2 (v ) 1w I+ 19) #1 None:
0 0 0 ¥ o7 d 116 75 #2 None: —
0 0 0 < & YO Lt I Z| #3 None:

DO |14 AL 5 [ 332 T - 73 RT3 Before Use:

Temp [7AD 17ZE\ | BAVIAS DA U5 0 FI07 FHH [+ 714 minutes @ ~100 bubbles/min)
pH [%4 (O NS IR0 50 Il 180 Txo 130 J<o Before Use:

Cond "B | TV |— VYA b— |— ( minutes @ ~100 bubbles/min)

]i)f;r\ 0 0 0 G B < K3 o -~ _ |Before Use:

(U2 0 0 0 0 S (& ¥ 5 < K minutes @ ~100 bubbles/min)
0 0 0 S g (@) tl [a 7 |4. Screened Animal Enclosers

T 1] 0 0 5 S U 11D | 75 Not Used: X
0 0 U ] " () Jrte 13 7.0 Used:

DO Il WX Y MUz 73 725 [0 L0 [7.4 5. Condition/appearance of surviving
Temp | /A5 74\ A9 AN 25\ TS o) F 17z 184 e 00 organisms at end of test (i.e., alive but
pH X4 |80 1A KO T34 IS4 16 |74 [8.2 [io ™ |immobile; loss of orientation; erratic

Cond V17711 =1 ¥l/7] — \Gty |— [ — movement; etc,):

el 0 0 0 5 ] F t 7 (L 1R
sl 0 0 0 c AN 4RI i 77
) 0 0 0 “ & Q D= [z 75
e 0 0 0 S lo B4 1 14
0 0 0 = i O 11 ]2 S

DO | L1 J\0* ’I'?r’lm 25 7.5 55 Py [g.2 [7-F

Temp [/4°1 (14_5‘\_% AN 2N 17073 793 12 [ 2y J 257 774

C‘pHd X2 | 17 K0 [ %1(}{ 1+ 74 4.0 ;

~on ’H§H = T Mo — 2HC) | — | —

(4) 0 U { +1 0 o 13 (4

\L T 0 0 0 l £ B ) 2
et 0 0 0 0 N3 O |+ s /> 6. Comments:

0 0 0 0 N2 D—f—F— >

0 0 0 2 14> P ¢ 1o

DO A WV M4 A0 15 1M U 7.5 [7.8

Temp [0 [T [PATVIEA 75\ 1213 120 A7 [ A i WZ”
pH K 14 %0 F1A [LX K 129 114 [2.0 J&o 124

Cond A0 [FIXUT JZND 17590 20S0_ |Z47d 316030

Thaton [ 0] 0 7 e %7 g T T
water 0 0 | L TR =0
@ 0 [0 0 i 0 U Iu ol
0 0 0 2 16] (¢ 4 [n Z¥
0T o0 0 o1 G 10| s =3

D0 [T\ 11 1 I [~ [ LA 0 R gl

Temp VA2 [TAV VAR 1747 |76\ 05 VU T ZAT|MA 243 -~

pH 130, 110 117, il &%im 50% ZANEE 754
n | 94 1313

%_gae 5% AT A2 A 7o T %ﬁ 7 LY 2T

YoT [\ [WW J N/ TV [ 1ot [V IAVE TAGE 1o [ gl 7, S 11 2 S [ 4] 5

IthO| I/\\ - T MQ, Li\’%j - ;i A 55 ﬂ’!l s

nitials ) ! j A ¥ XY:Z = Dboar Jow.column

—%%%i‘j Recon Recon -Eﬁ?em-

Hardness 4t

Alkalinity G0 @
Chlorine Ln. 6\

Ammonia L 0. 03




Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 3/15/2018 Test ID: 208plae Sample ID: EFFFIN-Effluent Final
End Date: 3/22/2018 Lab ID: SCG-Seacrest Group Sample Type: EFF2-Industrial
Sample Date: Protocol: EPAFWO02-EPA/821/R-02-01 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5

D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000

60 1.0000 1.0000 1.0000 1.0000 1.0000

70 1.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 0.0000 1.0000

DWB 1.0000 1.0000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean
D-Control  1.0000 1.0000 1.0472 1.0472 1.0472  0.000 5 1.0000 1.0000
50 1.0000 1.0000 1.0472 1.0472 1.0472  0.000 5 1.0000 1.0000
60 1.0000 1.0000 1.0472 1.0472 1.0472 0.000 5 1.0000 1.0000
70 10000 1.0000 1.0472 1.0472 1.0472 0.000 5 1.0000 1.0000
100 0.8000 0.8000 0.9425 05236 1.0472 24.845 5 0.8000 0.8000
DWB 10000 1.0000 1.0472 1.0472 1.0472  0.000 5

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.41613 0.927 -3.8705 19.8512

Equality of variance cannot be confirmed

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
IC05 77.500
IC10 85.000
IC15 92.500
IC20 >100
IC25 >100
IC40 >100
IC50 >100

Page 1 ) ToxCalc v5.0.23 Reviewed by: N\ @



Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  3/15/2018 Test ID: 208plae Sample ID: EFFFIN-Effluent Final
End Date: 3/22/2018 Lab ID: SCG-Seacrest Group Sample Type: EFF2-Industrial
Sample Date: Protocol: EPAFWO02-EPA/821/R-02-01 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5

D-Control  25.000 19.000 31.000 28.000 27.000
50 22.000 24000 19.000 23.000 21.000

60 22.000 8.000 25000 25.000 20.000

70 18.000 27.000 25.000 19.000 25.000

100 14.000 19.000 10.000 3.000 16.000
DWB 17.000 30.000 31.000 28.000 23.000

Transform: Untransformed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean
D-Control 26.000 1.0000 26.000 19.000 31.000 17.201 5 26.000 1.0000

50 21.800 0.8385 21.800 19.000 24.000 8.824 5 21800 0.8385
60 20.000 0.7692 20.000 8.000 25.000 35178 5 21400 0.8231
70 22800 08769 22800 18.000 27.000 17.653 5 21400 0.8231
100 12.400 04769 12400 3.000 19.000 49.909 5 12.400 0.4769
DWB 25800 0.9923 25800 17.000 31.000 22.501 5

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.91475 0.927 -0.9653 0.36605

Bartlett's Test indicates equal variances (p = 0.32) 5.82839 15.0863

Linear Interpolation (200 Resamples)

Point % SD 95% CL{Exp) Skew

ICO5* 15476 15.071 6.942 98.703 2.2029

IC10* 30.952 16.452 13.885 98.276 0.9938

IC15* 46.429 15984 20.827 97.294 0.2100

IC20 72.000

IC25 76.333

IC40 89.333

IC50 98.000

*indicates IC estimate less than the lowest concentration

Page 1 ToxCalc v5.0.23 Reviewed by: |U\L



Client: EIk Ridge Mining and Reclamation C00000213 SCG Project No.: 418208.B
Site: New Horizon Mine 013

WET TEST REPORT FORM — CHRONIC
pH ADJUSTED (~6.5) TEST

Permittee:  Elk Ridge Mining and Reclamation Outfall: 013
Permit No.: C00000213

Test Type: Routine [] TIE

Test Species: Ceriodaphnia dubia IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1300 03-15-2018 1310 03-22-2018

Dilution(s
o B 6

% Survival for day 1 100 100 100 100
% Survival for day 2 100 100 100 100 100 100
% Survival for day 3 100 100 100 100 100 100
% Survival for day 4 100 100 100 100 100 100
% Survival for day 5 100 100 100 100 80 100
% Survival for day 6 100 100 100 100 60 100
0

Recon Water:
Recon Water: 60
pH (initial/final) — Control: 8.0/8.0  100%: 6.6/8.1

Were all Test Conditions in Conformance with Division Guidelines? YES [X] NO [ ]

If NO, list deviations from test specifications:

Laboratory: SeaCrest Group

Comments:

Analyst’s Name: Madison Reese, Tessa Hunt-Woodland, Dan Hillenburg, and Nicole Denkinger

Signature 'h/":;/;‘ Date  O\& l B ()/ 700K

SeaCrest Group 65




“restGroup — Ceriodaphnia Chronic TIE pH Adjusted (~6.5) Benchsheet Form #: 113

CO —, . - —
: C/Z\\L, @\?}@# Lab #: |M K Z%% Bt (}\% ective: January 2006
[61®) Template#: Dilution Water: |\A. \ & -GS Sampie Date: /731
] (Z\5K > Tes Ol

_uurcer +cerio ] ( (5 stStart: (DB 141D TestEnd: $322'3 - 13/

rest Conditions: { pH adjusted to ~6.5 ( )
1 Vi 3 .| 5. 1/ 8 [ Totall1. Exposure Chamber
C) (™ 0 0 0 Y Ceyp XY .Lﬁg 16 1% 3‘5: Total Capacity: 30 ml
N 0 0 0 3 7] & 113 s 7.2 |Test Solution Surface Area: cm?
0 0 0 3 e ®Ferhe[77Z [o 7.1 |Test Solution Volume: 10 ml
0 0 0 G {p > 19 lig [$¢ [Water Depth (constant): cm
0 Q | .0 T T [ is . (cyclic):  to om
DO [WA MUY IWLWTY0 [RY M A S Fa 173 2. Feeding Schedule
Temp [7A\ TATAT AT o0y 7S50 %{2 ALIH S 73 Not fed:
pH ¥ 171 1717 (80 XU K0 =0 7.9 5.0 164 Fed Irregularly:
Cond [TNT 'f)léi ’7{{)}"\ 29\ ’?79{ \ ‘ﬂé}d 36 32t Fed Daily: X
(1) 0 =S s £t ib Z9 Food Used: YCT, algae
2N 0 0 0 Y S HWVeljo i Z.¢/ 13 Aeration
N~ 0 0 0 S5 5= O 1/ Ti= z1 #1 None:
0 0 0 le = @ {0 Tis . 1Zz2 #2 None: -
0 0 0 & | F2 —+ “ H #3 None:
DO _[10 AL TR T T P Before Use:
Temp | /A. A TR 750 VWL AT (333 ( minutes @ ~100 bubbles/min)
pH W A 7110 &0 [0 ¥ S0 (8.0 80 7% Ylestore use:
| Cond [I¥10 |—F X2 [— \ 3l | — [ —F— ( minutes @ ~100 bubbles/min)
2) 0 L 247 WZOle |7 |5 |Before Use:
1.\ 0 0 0 2 sl exXn I Zo | minutes @ ~100 bubbles/min)
U 0 0 0 = ) Lo FIEO {4 |4 Screened Animal Enclosers
0 0 0 ¥ S O /2 [13 Z| Not Used: X
0 0 0 7 o g 1/ I3 2 Used:
DO LY FIO XTI 12Z 10 | (1A S [7.g9 [« 5. Condition/appearance of surviving
Temp =M 7NN A A T A AP EIGE w]organisms at end of test (ie., alive but
pH [\V1 MA PTX ZUNZT [Z8 (% | <0 2.6 2.0 \0‘ \ immobile; loss of orientation; erratic
Cond 2y |— TEHD | — 147 [ — [— [— movement; etc,):
(3) 0 0 ¢ = 3 ) < i3 20
H\ 0 0 0 o) S [ S iz A
~ 1 010 0 > 1 Ll WWO[Y (3 Z0
0 [0 09 (o 0_1/0 iz 2]
0 [ 0 VR s I U i O W 2 ZZ
D0 [ 0 IR AT > [ -0 2= T%.0 1o
Temp [ZA7 A TA VA S [7AY sy AV IYARTEI X
pH 107 KU 1% 04 [F¥ 2% | (%0 (80 (2 1.9
Cond 01— 1 A |— Ziotlo == ] =
(4) 0 g G 5} < 15 |5 ic]
Yo 0 0 0 f% :’-5'41“1 W (&) 8 8 l‘?"‘
0 0 0 | O X 9 I ZG 6. Comments:
0 Q 0 kg 12 » o D—1r——1_ o
0 0 | 0 ) TSN A T — . @)
D0 T2 110 AT R 75070 e 3y 5 -
Temp |75 QAN Y |20l [TV TR 24
pH LT K AT Y By (5[50 30 (8. Y
Cond [ANTD [TYA0] — 72I3T BU701 AT A& 15100] 3000
dilution 0 0 (g a2 X\ o lig i Z
%alg 0 0 0 S~ v Mol9 1o 14
Iank) 0 0 0 lp = @ 4 Tio 79
0 0 0 ) sy WMo IH iz iy ]
0 0 0 3+ 5 o lig i 20
ST o N I b Wi P2 22 £ 4 B AV i XON S G A
Temp |74 4 1747 )4 VA A 7MYl 29 0170 O Lf/f.’L»%g.% I 178
oH [T TAIA PRI [ P eo s TR PER 179
Cond [ 11 : o1 ;@S’ 226 5o
Initials 1 WAV~ [ [ /TRORBYARES [N /1 200 107 eyaiRome]
CO;, LW S Dl N 2N 1 2 3 [ 4] 5
Algae KTHITTD) KWW | V' WOV [Ver) | X &l [ ol 1801 [y |7 He [ 1A [P | D403
YCT | iU\ [T I/\\ (P2 RN WAV SN EZTN N Y Siyae= POy 5 JOWLENUITT
H,O s HCI/NaOH:
=i 5 i S "RW Recon#2 | Recon 73 |
Hardness 5y
Alkalinity b
Chlorine A NI
Ammonia 20.05




Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: 3/15/2018 Test ID: 208plpHB.5 Sample ID: EFFFIN-Effluent Final
End Date: 3/22/2018 Lab ID: SCG-Seacrest Group Sample Type: EFF2-Industrial
Sample Date: Protocol: EPAFW02-EPA/821/R-02-01 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5

D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000 1.0000

60 1.0000 1.0000 1.0000 1.0000 1.0000

70 1.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 0.0000 0.0000

DWB 1.0000 1.0000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean
D-Control  1.0000 1.0000 1.0472 1.0472 1.0472  0.000 5 1.0000 1.0000
50 1.0000 1.0000 1.0472 1.0472 1.0472  0.000 5 1.0000 1.0000
60 1.0000 1.0000 1.0472 1.0472 1.0472  0.000 5 1.0000 1.0000
70 1.0000 1.0000 1.0472 1.0472 1.0472  0.000 5 1.0000 1.0000
100 0.6000 0.6000 0.8378 0.5236 1.0472 34.233 5 0.6000 0.6000
DWB 1.0000 1.0000 1.0472 1.0472 1.0472  0.000 5

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.55935 0.927 -1.0534 4.98677

Equality of variance cannot be confirmed

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
IC05 73.750
IC10 77.500
IC15 81.250
IC20 85.000
IC25 88.750
IC40 >100
IC50 >100
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 3/15/2018 Test ID: 208plpH6.5 Sample ID: EFFFIN-Effluent Final
End Date: 3/22/2018 Lab ID: SCG-Seacrest Group Sample Type: EFF2-Industrial
Sample Date: Protocol: EPAFWO02-EPA/821/R-02-01 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5

D-Control  35.000 22.000 27.000 18.000 27.000
50 29.000 24.000 21.000 23.000 20.000

60 15.000 20.000 18.000 21.000 23.000

70 20.000 16.000 20.000 21.000 22.000

100 13.000 17.000 26.000 10.000  0.000
DWB 30.000 19.000 29.000 29.000 30.000

Transform: Untransformed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean
D-Control  25.800 1.0000 25.800 18.000 35.000 24.727 5 25.800 1.0000

50 23.400 0.9070 23400 20.000 29.000 14.988 5 23.400 0.9070
60 19.400 0.7519 19.400 15000 23.000 15.720 5 19.600 0.7597
70 19800 0.7674 19.800 16.000 22.000 11.517 5 19.600 0.7597
100 13200 05116 13.200 0.000 26.000 72.149 5 13.200 0.5116
DWB 27400 10620 27.400 19.000 30.000 17.235 5

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.95209 0.927 -0.1291 1.83752

Bartlett's Test indicates equal variances (p = 0.08) 9.90568 15.0863

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew

ICO5* 26875 17.423 1.363 70572 0.1570

IC10 50.474 13.474 4344 68.373 -0.4690

IC15 53.868

IC20 57.263

IC25 71172

IC40 89.313

IC50 >100

* indicates IC estimate less than the lowest concentration
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