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1. Introduction

Northern Star (Pogo) LLC prepared this report to fulfill the requirements of the Alaska 
Department of Environmental Conservation (ADEC) APDES Permit AK0053341 
(7/27/17), Alaska Department of Environmental Conservation (ADEC) Waste 
Management Permit 2018DB0001 (5/24/2018), Alaska Department of Natural 
Resources (ADNR) Pogo Mine Millsite Lease ADL416949, and ADNR Plan of 
Operations Approval F20189500 (5/24/2018). This report addresses activities 
executed during the 2019 calendar year from January 1, 2019 through December 
31, 2019.  A General Location Map can be found in Figure 1, Appendix A. Graphs 
were streamlined and updated to show data plotted on a log-scale axis. This 
presentation defines individual data sets and their relation to the detection limits 
and the ADEC Water Quality Standards (WQS). The past six years of data are 
included in the graphs. 

2. 2019 MONITORING

A prescriptive environmental monitoring program is performed in accordance with 
State of Alaska permits and Pogo’s approved Pogo Mine Monitoring Plan and 
Quality Assurance Plan (QAP).  

The objectives of Pogo’s monitoring programs are: 

 To monitor the water quality of the effluent discharged from the facility,

 To monitor water quality changes in the Goodpaster River and in the
groundwater below the facility that may occur as a result of mining
activities or discharges from the facility,

 To monitor the Carbon-in-Pulp (CIP) tailings processes associated with the
underground paste backfill, and;

 To monitor the flotation tailings and the materials placed in the Drystack
Tailings Facility (DSTF).

Samples collected from the Mine Water Treatment Plant #3 (MWTP#3), groundwater 
stations, surface water stations, the Sewage Treatment Plant (STP) and the Off-River 
Treatment Works (ORTW) effluent were submitted to Energy Laboratories, Inc., and 
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Pollen Environmental.  Samples collected from PC002, monitoring mineralized waste 
rock, and PC003, monitoring floatation tailings, were analyzed by ALS Chemex.  
Annual Whole Effluent Toxicity (WET) Test samples were submitted to TRE 
Environmental and Eurofins Test America Laboratory. Annual fish tissue samples were 
analyzed by Test America Laboratory, Seattle. An Annual Verification of Laboratory 
Specific Method Detection Limit (MDL) Study was required under ADEC Waste 
Management Permit 2011DB0012 but is no longer required under the current ADEC 
Waste Management Permit 2018DB0001. This information is available in the 2018 
Annual Monitoring Report or upon request.  

2.1 SUMMARY 
A summary of the 2019 monitoring results shows: 

APDES Permit: 

 Outfall 011: Pogo reported no exceedances at Outfall 011 during the year.
Refer to Section 2.2.1 for more detail.

 Outfall 001: Pogo reported no exceedances at Outfall 001.  All WAD cyanide
analytical results for Outfall 001 during the year were less than 10 ug/L. Refer
to Section 2.2.2 for more detail.

 Outfall 002: Pogo reported no exceedances at Outfall 002 during the year.
Refer to Section 2.2.3 for more detail.

 Surface Water: No adverse trends were observed for the year. Refer to Section
2.3 for more detail.

 Whole Effluent Toxicity: WET testing took place in June.  Chronic bioassays
were conducted by two laboratories concurrently.  All final test results were
within the permit limits.  Refer to Section 2.3.2 for more detail.

 Fish Tissue: Annual fish tissue sampling was completed in September.  No
adverse trends were observed.  Refer to Section 2.3.3 for more detail.

Waste Management Permit: 

Ground Water 

 2011 Series Wells: Two wells are located below the Drystack Tailings Facility:
MW11-001A and MW11-001B. The wells monitor groundwater downstream of
the DSTF and upstream of the Recycled Tailings Pond (RTP). MW11-001A was
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dry for all four quarters of 2019. Nitrates and TDS remain above ADEC WQS in 
MW11-001B. Refer to Section 2.4.1 for more detail.   

 500 Series Wells: Three wells are located below the RTP Dam: MW12-500, 
MW12-501, and MW12-502.  The wells monitor groundwater downstream of 
the RTP seepage collection well (SCW) system. Chloride, nitrate, and sodium 
levels were detected above trigger limits, but below WQS.  Sodium has an 
increasing trend over the sampling period 2014-2019. Refer to Section 2.4.3.1 
for more detail. 

 2018 Series Wells: To support a corrective action investigation associated with 
the seepage collection wells, four new wells were placed along Leise Creek: 
MW18-001, MW18-002, MW18-003A, and MW18-003B. The 2018 Series wells 
were installed in late October 2018 and are sampled quarterly, with the 
exception of MW18-001 which is sampled monthly. Chloride, nitrate, and 
sodium are above the trigger limits in MW18-001 and MW18-002. MW18-003A 
and MW18-003B were installed as a nested pair of wells at the end of Liese 
Valley. Copper and manganese were above WQS in MW18-003A, and iron 
and manganese were above WQS in MW18-003B. Refer to Section 2.4.3.2 for 
wells MW18-001 and MW18-002, and to Section 2.4.4.2 for wells MW18-003A 
and MW18-003B. 

 200 Series Wells: Two wells, MW04-213 and MW11-216, are located 
downgradient of the ore body to monitor groundwater quality.  No adverse 
trends were observed; however, MW04-213 was dry during all 2019 sampling 
events. These wells are sampled semi-annually.  Refer to Section 2.4.4.1 for 
more detail. 

 LL Series Wells: LL04-031 and LL04-032 are located downgradient of the ORTW 
to monitor groundwater between the ORTW and Goodpaster River. Samples 
were collected during the 2nd quarter. The wells are sampled annually.  No 
adverse trends were observed. Refer to Section 2.4.5 for more detail. 

 2012 Series Wells: To support hydrogeological studies, two wells are located 
adjacent to the Pogo Airstrip, MW12-001A and MW12-001B.  No adverse trends 
were observed.  Refer to Section 2.4.6 for more detail. 

Process Control  

 PC001: PC001 monitors CIP tails prior to use in paste backfill.  All samples are 
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within limits and conditions set forth within the permit.  Refer to Section 2.5.3 
for more detail. 

 PC002 and PC003 Solids: PC002 samples monitor mineralized waste rock that 
is placed within the DSTF.  PC003 Solids samples monitor floatation tailings that 
are placed within the DSTF. No adverse trends were observed.  Refer to 
Sections 2.5.4 and 2.5.5 for more detail. 

 PC003 Liquid: PC003 Liquid samples monitor interstitial water pressed from the 
flotation tailings prior to placement within the DSTF.  Mercury remains 
elevated, and an internal investigation is underway.  Refer to Section 2.5.6 for 
more detail. A discussion of the results for each sampling program is provided 
below.  Time series graphs of analytes for each monitoring location are 
provided in Appendix C. 

 

2.2 TREATED EFFLUENT MONITORING 
ADEC APDES AK0053341 (8/1/17), Appendix A, 3.0 

Treated effluent data are submitted to ADEC monthly via the Discharge Monitoring 
Reports (DMRs) under the APDES Permit.  The monitoring locations for treated 
effluent are shown on Figure 2 in Appendix A, as Outfall 011, 001, and 002. 

 
2.2.1 Outfall 011 – Treated Effluent from Mine Water Treatment Plant 

ADEC APDES AK0053341 (8/1/17), 1.4 

Groundwater and drill water collected from the underground workings are sent to 
MWTP#3 (located near the 1525 portal). The treated effluent is returned for use 
underground, sent to the mill to be used as process water, or discharged to the 
ORTW. Surface runoff and groundwater are collected in the RTP.  RTP water and 
mine water are sent to MWTP#3, treated, and then discharged to the ORTW, or 
directed to the mill through the RTP head tank for use as process water. Treated 
effluent was discharged to the ORTW throughout the year at an average of 285.7 
gpm. The volume of water discharged from Outfall 011 during 2019 is shown below 
in Figure 1. 
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FIGURE 1: 2019 MWTP #3 OUTFALL 011 DISCHARGE TO ORTW 

Continuous pH data is collected at Outfall 011 along with weekly laboratory samples 
of Weak-Acid Dissociable (WAD) cyanide and quarterly laboratory samples for 
metals (arsenic, cadmium, copper, iron, lead, manganese, mercury, selenium, zinc), 
total suspended solids (TSS), hardness, and sulfate. All results are within the limits and 
conditions set forth in the permit. Outfall 011 has two continuous pH meters; pH 
readings taken during the year show compliance with permit limits.  Time series 
graphs are provided in Appendix C. Monitoring data is provided in Appendix E.  

2.2.2 Outfall 001 – Discharge from Off River Treatment Works 

ADEC APDES AK0053341 (8/1/17), 1.3 

Treated effluent from MWTP#3 is sent to the ORTW.  After mixing in the ORTW, water 
flows over the weir of Pond 2 (Outfall 001) into the Goodpaster River at an average 
of 12,435 gpm throughout 2019.  The sampling location is at the weir.  Figure 2 
presents the gallons per minute flow from Outfall 001 for 2019. 
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FIGURE 2: 2019 OUTFALL 001 DISCHARGE TO GOODPASTER RIVER 

Continuous turbidity data and twice-daily pH readings are collected along with 
weekly laboratory samples for copper, lead, manganese, WAD cyanide, pH, and 
temperature at Outfall 001. Monthly samples required by the permit include 
cadmium, mercury, zinc, hardness and lab turbidity.  All WAD cyanide analytical 
results for Outfall 001 during the quarter were less than 10 ug/L. None of the 
analytical results for WAD cyanide fell between the facility specific method limit (ML) 
of <20 ug/L and the facility specific method detection limit (MDL) of <10 ug/L.    

All other results are within the limits and conditions set forth within the permit. Time 
series graphs are provided in Appendix C.  Monitoring data is provided in Appendix 
E.  
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ADEC APDES AK0053341 (8/1/17), 1.5 
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suspended solids (TSS), fecal coliform, and nitrate/nitrite.  Figure 3 presents the 
gallons per day flow from Outfall 002 for 2019. 

FIGURE 3: 2019 OUTFALL 002 DISCHARGE TO GOODPASTER RIVER 

Influent data from STP002 were collected for BOD5 and TSS on a quarterly basis to 
determine percent removal.  All results were within the limits and conditions set forth 
within the permit.  Time series graphs are provided in Appendix C.  Monitoring data 
is provided in Appendix E. 
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iron, lead, manganese, mercury, nickel, selenium, silver, and zinc) and WAD 
cyanide. Physical and aggregate properties of alkalinity, conductivity, hardness, 
nitrite plus nitrate, pH, total dissolved solids (TDS), turbidity, and temperature are also 
measured.   

Surface water samples were collected on March 3rd, May 13th, June 24th, August 20th, 
September 27th, and December 18th. All results were within the limits and 
conditions. No other adverse trends were observed. The locations of the 
surface water monitoring stations are shown in Appendix A, Figure 2. Time 
series graphs are provided in Appendix C. Results of the fish tissue sampling are 
provided in the Section 2.3.3. Monitoring and historic data is provided in Appendix 
E.  

2.3.2 Whole Effluent Toxicity 

ADEC APDES Permit AK0053341 (8/1/17), 1.7 

The annual WET test was conducted June 24 through June 28, 2019 by TRE 
Environmental Strategies in Fort Collins, Colorado. A split of the same sample was 
also sent to Test America in Corvallis, Oregon. Results from both laboratories are 
presented in Table 1. All results were within the limits and conditions set forth 
within the permit. Laboratory reports are provided in Appendix D. 

Table 1: Pogo Mine Whole Effluent Toxicity Testing 2019 
Laboratory Species 

No Observed 
Effect 

Concentration 
(%) 

Low Observed 
Effect 

Concentration 
(%) 

Inhibition 
Concentration 

25% 

Toxicity 
Units 

Chronic 

Was Toxicity 
Demonstrated 
TUc value > 2.0 

TRE 
Pimephales 
promelas 100 >100 >100 <1 No 

TEST 
AMERICA 

Pimephales 
promelas 50 >100 >100 <1 No 

 2.3.3 Fish Tissue 

ADEC APDES Permit AK0053341 (8/1/17), 1.8.8 

In order to assess long term trends in Goodpaster River quality, annual whole-body 
analyses of juvenile Chinook Salmon are required at monitoring sites both upstream 
(SW01) and downstream (SW12) from the project facilities. Juvenile Chinook salmon 
were collected from these two stations on September 27, 2019. Metals analysis was 
conducted on individual Chinook and a composite sample of fish for each location. 
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Traps were set in slimy sculpin habitat, but because only one was caught, it was 
released, and the analysis was only conducted on Chinook. As required by Fish 
Resource Permit SF2019-233, a report of collection activities and a data submission 
form was submitted to ADF&G on January 12, 2020. 

All results are consistent with historical data. Time series graphs are provided in 
Appendix C.  Monitoring and historic data are provided in Appendix E.  

2.4 GROUNDWATER QUALITY MONITORING 
Groundwater samples are analyzed for WAD cyanide, major cations and anions, 
total metals, dissolved metals, physical and aggregate properties of ammonia, 
conductivity, hardness, nitrates, pH, TDS, TSS, and temperature. The locations of the 
groundwater monitoring stations are shown in Appendix A, Figure 2. 

2.4.1 Downgradient of DSTF 

ADEC Waste Management Permit 2018DB0001 (5/24/2018), 1.1.4, 1.2.6, 1.2.7, 1.5.4; 
Pogo Mine Monitoring Plan (7/18), 7.0  

MW11-001A and MW11-001B provide information on water quality trends down-
gradient from the DSTF and up-gradient of the RTP. MW11-001A is an alluvial well and 
MW11-001B is a bedrock well.  Samples were collected from MW11-001B on March 
17, May 25, and July 24, 2019. Attempted sampling of MW11-001B occurred on 
October 4, 2019 and again on December 29, 2019 after replacement of cracked 
tubing, but the sample was unable to be collected due to equipment failure. MW11-
001A was dry for all four quarters of 2019 and no samples were collected. MW11-
001A and MW11-001B are located within a process facility, therefore nitrate and TDS 
concentrations above the WQS are under observation. WQS are shown on the 
graphs for reference purposes only. No other adverse trends were observed. Time 
series graphs are provided in Appendix C. Monitoring data is provided in Appendix 
E.  

2.4.2 Liese Creek Flumes 

Four flumes were installed in Liese Creek in 2012. Figure 4 provides flow data for Flume 
#1 (near the toe of the DSTF) versus precipitation rate in 2019. 
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FIGURE 4: 2019 RTP FLUME #1 AND SITE CUMULATIVE RAINFALL 

2.4.3 Downgradient of RTP Dam 

2.4.3.1 MW12-500, 501, 502 WELLS 

ADEC Waste Management Permit 2018DB0001 (5/24/2018), 1.1.4, 1.2.6, 1.2.7, 1.5.4; 
Pogo Mine Monitoring Plan (7/18), 7.0  

Three wells located below the RTP Dam, MW12-500, MW12-501, and MW12-502, 
monitor groundwater downstream of the RTP seepage collection system.  Samples 
were collected quarterly throughout 2019 (when there was available water). Trigger 
limits for groundwater monitoring at these locations are set forth in Pogo’s ADEC 
Waste Management Permit 2018DB0001.  

Four sampling events occurred in 2019 for MW12-500, MW12-501, and MW12-502. 
Chloride, nitrate, and sodium levels are detected above the trigger limits, but below 
WQS in these wells. Sodium concentrations have an increasing trend over the 
sampling period of 2014-2019. Dam containment of the RTP water is under 
evaluation as part of a current corrective action investigation with ADEC. Time series 
graphs are provided in Appendix C. Monitoring data is provided in Appendix E.  
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2.4.3.2 MW18-001 AND MW18-002 

Two wells located below the RTP Dam near Liese Creek Flumes #2 and #3, MW18-
001 and MW18-002, monitor groundwater downstream of the RTP seepage 
collection system. Samples were collected monthly for MW18-001 and quarterly for 
MW18-002. Well placement was designed to monitor changes in water quality 
parameters through the Liese Creek Valley and help identify SCW bypass flow.   

MW18-001 (near Flume #2) indicates arsenic, copper, and nitrate above WQS. 
Arsenic and nitrate have remained above WQS since the well was established in 
October 2018. Chloride, nitrate, and sodium are above the trigger limits set forth in 
Pogo’s ADEC Waste Management Permit 2018DB0001.  

MW18-002 (near Flume #3) indicates nitrate above WQS and chloride, nitrate, and 
sodium above the trigger limits. Nitrates increased to 14.6 mg/L in October to above 
WQS after a decrease in Q3 to 3.29 mg/L. Dam containment of the RTP water is 
under evaluation as part of a current corrective action investigation with ADEC. 

Except as noted above, all results are within the limits and conditions set forth within 
the permit.  Time series graphs are provided for the MW18 series wells in Appendix C. 
Monitoring data is provided in Appendix E. 
 

2.4.4 Downgradient of Ore Zone 

ADEC Waste Management Permit 2018DB0001 (5/24/2018), 1.1.4, 1.2.6, 1.2.7, 1.5.4; 
Pogo Mine Monitoring Plan (7/18), 7.0  

2.4.4.1 MW04-213 AND MW11-216 

Monitoring wells MW04-213 and MW11-216 provide information on water quality 
trends down-gradient from the ore zones.  Samples are collected semi-annually at 
MW04-213 and MW11-216. MW04-213 was dry on April 20 and September 14, 2019 
when sampling was attempted, and no sample was collected during this reporting 
period. Elevated arsenic levels have been reported in MW04-213 since 2012 and 
were above WQS in October 2018 when the well was last sampled. On October 1, 
MW18-003B replaced MW04-213 and is sampled quarterly. MW11-216 was sampled 
on March 17, and September 15, 2019. All results are below ground water quality 
limits at MW11-216. Piezometer well MW99-216 collects data continuously, and is 
verified quarterly for water elevation.  
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2.4.4.2 MW18-003A AND MW18-003B 

MW18-003A and MW18-003B were installed in 2018 to further evaluate groundwater 
downstream of the seepage collection well system. These wells may also provide 
information on water quality trends down gradient from the ore zones.  
 
MW18-003A is located near the end of Liese Valley below the Liese Bridge. Copper 
and manganese are above WQS, but manganese has shown a decrease in 
concentration since March 2019. Copper has been slightly increasing since March 
2019. The sample results in March were 1.2 ug/L and 3.9 ug/L in October.  
 
MW18-003B is located next to MW-003A near the bottom of Liese Valley. Results in 
October 2019 indicate that iron and manganese concentrations are above WQS. 
Iron showed a slight decrease from 3760 ug/L in August to 2650 ug/L in October. 
Manganese concentrations have been above WQS since the well was first 
developed in October 2018. These results, and high hydraulic conductivity indicate 
a reducing environment is present around the well. Time series graphs are provided 
in Appendix C.  Monitoring data is provided in Appendix E. 
 

2.4.5 Downgradient of ORTW 

The following information is supplied as part of a previous study and is not required 
by permit. 

Monitoring stations LL04-031 and LL04-032 are sampled annually and provide 
information on ground water quality trends between the ORTW and the Goodpaster 
River.  A sample from LL04-031 was collected on June 10, 2019 and from LL04-032 on 
June 14, 2019.  

Data from these locations will continue to be collected but will not be included in 
future reports. The data will be made available upon request by any state agency. 
Time series graphs are provided in Appendix C.  Monitoring data is provided in 
Appendix E. 
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2.4.6 Goodpaster River Area 

The following information is supplied as part of a previous study and is not required 
by permit. 

MW12-001A and MW12-001B were established to support a hydrogeologic study 
initiated in 2012.  Samples were collected on March 3, April 8, and December 1, 2019 
at both wells. A sample was also taken on July 29, 2019 at MW12-001A, but not at 
MW12-001B due to an equipment issue. No adverse trends were observed.   

Data from these locations will continue to be collected but will not be included in 
future reports. The data will be made available upon request by any state agency. 
Time series graphs are provided in Appendix C.  Monitoring data is provided in 
Appendix E. 

 
2.5 PROCESS CONTROL MONITORING 
Process facilities are monitored as described below. 

2.5.1 Water Balance 

ADEC Waste Management Permit 2018DB0001 (5/24/2018), 1.5.2.4; Pogo Plan of 
Operations (6/18), 8.0; Water Rights LAS 24616  

At the beginning of 2019, the RTP reservoir volume was observed at 13.0 million 
gallons. At the end of 2019, the RTP volume was recorded at 8.8 million gallons. 

Water Added to RTP 

• 71.7 million gallons of runoff and seepage water was collected in the RTP 

• 42.6 million gallons of treated water was recycled to the RTP distribution system 

Removed from RTP distribution system  

• 54.3 million gallons were pumped from the RTP for underground process water 

• 53.4 million gallons were pumped from the RTP to the mill process 

• 7.0 million gallons were pumped from the RTP to MWTP#3 

Recycled Treated Water 

• 30.4 million gallons were recycled at the Mill 

• 42.5 million gallons were recycled to the RTP distribution system 
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Discharge to ORTW 

• 149.7 million gallons were treated and discharged to the ORTW 

 

2.5.2 Permits to Appropriate Water and Temporary Water Use Permit Summary 

Pogo utilizes the following ADNR Permits to Appropriate Water: LAS 32225, 32229, 
24613, 24611, 24612; and ADNR Temporary Water Use Authorization TWUP F2011-131, 
F2016-104, F2016-109, Condition 14. A summary of water usage for Permits to 
Appropriate Water and Temporary Water Use Permits is provided in Table 2 and 
Table 3. 

Table 2: Permits to Appropriate Water 2019 Monthly Total Flows 
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  (gallons) (gallons) (gallons) (gallons) (gallons) 
January 2,423,877 21,849,645 594,011,028 757,637 0 

February 837,782 20,257,334 538,827,992 636,080 0 

March 1,562,574 20,127,307 572,452,467 692,409 0 

April 1,385,652 20,258,144 524,287,631 644,873 0 

May 3,283,706 18,953,531 528,132,647 678,133 733,160 

June 2,963,903 18,870,394 525,077,155 639,186 1,593,080 

July 3,779,439 20,080,874 550,719,944 693,361 605,270 

August 14,907,327 15,541,548 362,885,307 672,442 683,494 

September 11,585,675 19,117,764 502,932,604 716,092 0 

October 11,947,286 23,629,527 497,970,729 723,266 0 

November 6,248,022 25,026,320 581,585,823 668,349 0 

December 8,531,531 36,310,190 608,275,997 667,290 0 

Total (gallons) 69,456,773 260,022,578 6,387,159,325 8,189,118 3,615,004 

Total in Acre-ft 213.15 797.97 19,601.29 25.13 11.09 

Permit Limit Acre-ft 580.68 1,604.81 24,195.11 81.77 241.95 

*includes water used for Mill make-up and for road dust control 
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Table 3: Temporary Water Use Permits 2019 Monthly Total Flows 
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  (gallons) (gallons) (acre-feet) (gallons) 
January 3,313,162 0 

Annual 
Calculated 

Amount 

21,849,645 

February 2,236,621 0 20,257,334 

March 1,932,115 0 20,127,307 

April 1,709,090 0 20,258,144 

May 1,488,432 778,500 18,953,531 

June 1,340,769 562,500 18,870,394 

July 1,806,654 531,000 20,080,874 

August 2,183,607 94,500 15,541,548 

September 2,246,519 72,000 19,117,764 

October 3,082,597 0 23,629,527 

November 3,055,092 0 25,026,320 

December 2,929,227 0 36,310,190 

Total Gallons 27,323,884 2,038,500 297,487,001 260,022,578 
Total Acre-feet 84 6 913 798 
Permit Limit  1,945,000,000 gals 48,180,000 acre-ft 1460 acre-ft 1613.3 acre-ft 

 
 

2.5.3 Carbon-In-Pulp (CIP) Tailings Cyanide Destruction 

ADEC Waste Management Permit 2018DB0001 (5/24/2018), 1.2.3, 1.5.2.3; Pogo Mine 
Monitoring Plan (7/18), 5.2  

After cyanide destruction, the CIP tailings are stored in the CIP tank prior to being 
mixed with cement and used as backfill in the mine.  Pogo’s Mine Monitoring Plan 
requires grab samples at station PC001 (CIP Stock Tank), which is located directly 
after the cyanide destruction circuit.  Pogo collects a daily sample during each 
paste pour.  The Waste Management Permit 2018DB0001 requires that samples 
contain less than 10 mg/kg of WAD cyanide as a monthly average and none of the 
samples can contain more than 20 mg/kg of WAD cyanide.  During 2019, all PC001 
sample results were below 10 mg/kg of WAD cyanide.  Time series graphs are 
provided in Appendix C.  Monitoring data is provided in Appendix E. 
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2.5.4 Mineralized Development Rock Geochemistry 

ADEC Waste Management Permit 2018DB0001 (5/24/2018), 1.2.1, 1.5.2.6; Pogo Mine 
Monitoring Plan (7/18) 5.0, Appendix C 

Samples of whole rock materials placed in the DSTF (PC002) are collected monthly 
and composited to form a quarterly sample for analysis.  Arsenic was elevated 
during the first quarter at 1984 mg/kg in contrast to the other three quarters which 
had arsenic levels of 930, 412, and 314 mg/kg. The composite sample showed no 
adverse trends.  Appendix B, Table 1, shows selected parameters for PC002 whole 
rock monitoring.  Monitoring data is provided in Appendix E. 
 

2.5.5 Flotation Tailings Geochemistry 

ADEC Waste Management Permit 2018DB0001 (5/24/2018), 1.5.4; Pogo Mine 
Monitoring Plan (7/18)  5.0 

Flotation tailings geochemistry solid samples were collected on March 10, June 15, 
September 15, and December 1, 2019 at PC003, the underflow of the filter-feed tank 
at the end of the mill circuit, prior to disposal on the DSTF.  No adverse trends were 
observed.  Appendix B, Table 2, shows selected parameters for the PC003 Solid, 
flotation tailings samples.  Monitoring and historic data are provided in Appendix E. 

 

2.5.6 Flotation Tailings Interstitial Water Chemistry 

ADEC Waste Management Permit 2018DB0001 (5/24/2018), 1.5.4; Pogo Mine 
Monitoring Plan (7/18)  5.0 

The interstitial water from the tailings samples was collected at PC003 on March 10, 
June 15, September 15, October 20, November 25, and December 1, 2019. Due to 
an elevated WAD cyanide concentration above the Target Operating Range in 
September, samples were taken monthly for the fourth quarter. WAD cyanide 
concentrations for October, November, and December were all below the Target 
Operating Range, suggesting potential sample equipment contamination from 
other sampling events. Mercury concentrations remain elevated above the Target 
Operating Range, presented in Table 5.4 of the Pogo Mine Monitoring Plan, and an 
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internal investigation is underway to determine the cause. Time series graphs are 
provided in Appendix C.  Monitoring and historic data are provided in Appendix E. 
  

2.6 VISUAL MONITORING 
 

2.6.1 Facility Inspection 

ADEC Waste Management Permit 2018DB0001 (5/24/2018), 1.5.2.1, 1.5.9.3, 1.5.9.4; 
Pogo Mine Monitoring Plan (7/18) 3.0, 3.1; Pogo RTP Operating and Maintenance 
Manual (7/18), 3.0 

Weekly visual inspections of the DSTF, RTP Dam, and monitoring wells were 
completed throughout the year.  No cracking, bulging, settlement, geotechnical 
concerns, erosion or damage was observed. The Fifth Period Safety Inspection (PSI) 
of the Recycle Tailings Pond (RTP) Dam occurred from July 9-11, 2019. Based on the 
2019 PSI findings, the RTP Dam is considered to be in “satisfactory condition”, as 
defined by the National Inventory of Dams (NID) Data Dictionary.   
 

2.6.2 Biological Survey 

ADEC Waste Management Permit 2018DB0001 (5/24/2018), 1.5.2.5; Pogo Mine 
Monitoring Plan (7/18) 3.4  

The objective of the visual biological survey program is to monitor wildlife interaction 
with the surface waste disposal facilities.  On May 21, 2019, a dead cow moose with 
scratch marks was discovered in the South Diversion Ditch above the DSTF. This was 
reported in the 2019 Second Quarter Monitoring Report.   

 

2.6.3 Invasive Weed Control 

An invasive weed study was not performed on-site in 2019. Observations from 
previous years can be found in the 2018 Annual Monitoring Report.  
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2.7 DEVELOPMENT ROCK SEGREGATION AND STORAGE 
ADEC Waste Management Permit 2018DB0001 (5/24/2018), 1.2.1, 1.5.2.6; Pogo Mine 
Monitoring Plan (7/18), 5.1.1, Appendix C 

During 2019, 2036 rounds were blasted underground and sampled; 262 rounds 
(12.9%) of the rounds exceeded either the arsenic threshold of 600 mg/l or the sulfide 
threshold of 0.5% and these were encapsulated in the DSTF. A total of 940 were not 
sampled due to operational challenges; all were placed internally in the DSTF. 
Approximately 834 rounds (41.0%) of non-mineralized development rock was used 
to build drains, shells, line the edge of the DSTF. This material was also used as road 
surfacing and backfill material. 

 
2.8 WASTE DISPOSAL 
ADEC Waste Management Permit 2018DB0001 (5/24/2018), 1.2.1, 1.4.4 

During 2019, 970,396 dry tons of flotation tailings, 292,275 tons of mineralized rock, 
and 254,983 tons of non-mineralized rock, were placed in the DSTF.  Approximately, 
75,353 dry tons of flotation tails and 145,535 dry tons of CIP tailing were placed 
underground as paste backfill in 2019.  Site survey using a WingtraOne drone on April 
1, 2019 indicated 13.6 M tons of material were contained in the DSTF, representing 
68% of the 20 M ton design capacity. Based on truck load counts, a total of 14.9 M 
tons was placed in the DSTF through 2019, filling 74% of the available capacity. 
Approximately 5.1 M tons of capacity remains. Figure 5 presents the approximate 
total waste disposal within the DSTF and indicates remaining design capacity.  
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FIGURE 5: 2019 WASTE DISPOSAL IN THE DSTF 

 

The approximate quantities of miscellaneous waste materials placed either into the 
DSTF or underground during the year are shown in Table 4.  

Table 4: Miscellaneous Waste Disposal in DSTF and Underground in 2019 

Material Disposal 
Location 

Approximate 
Quantity Unit 

Water Treatment Plant 3 Filter Cake Sludge  DSTF 1620 tons 
Hay bales DSTF 600 lbs 
Conveyor belt DSTF 1200 ft 
CB02 Belt DSTF 4192 lbs 
Assay Lab XRF Wafers DSTF 41.1 lbs 

 
2.9 GEOTECHNICAL MONITORING 
ADEC Waste Management Permit 2018DB0001 (5/24/2018), 1.4.3, 1.4.3.4; Pogo Mine 
Plan of Operations (6/18) Appendix F: Pogo DSTF Construction and Maintenance 
Plan (7/18) 

Shell construction took place on Shell 1 of the DSTF during the quarter. Geotechnical 
monitoring occurred on July 8 and July 9, 2019. Tailings in the general placement 
area were tested by onsite staff within 24 hours of compaction using a Humboldt 
Electrical Density Gauge. The dry density and standard proctor both met the 
compaction requirements. Piezometers on the DSTF were downloaded at quarterly 
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intervals and data was reviewed.  

A geotechnical investigation was performed on the DSTF, with field operations 
conducted on-site between October 16 and 29. The investigation included the 
following: 

• 7 standard penetration test (SPT) borings 

• Cone penetration test (CPT) soundings 

• Field testing on tailings samples for visual classification of fine-grained soils, 
approximate unconfined compressive strength, and field total density   

• 2 piezometer installations 

• Laboratory tests on select samples for index testing (grain size distribution, 
moisture content, and Atterberg Limits), strength testing (triaxial compression 
testing), and compaction testing  

• Geotechnical analysis and report  

Findings from the geotechnical report included recommendations to monitor 
moisture content, which appeared elevated in comparison to the 2012 
geotechnical investigation and perched water conditions. The report confirmed 
that static liquefaction of the DSTF tailings is not likely a concern. NSR plans to update 
the DSTF Construction and Maintenance Plan in 2020 with recommendations from 
the 2019 geotechnical investigation. Additional geotechnical investigations are 
planned for 2020 in preparation for potential future expansion of the DSTF.  

 
2.10  SPILL REPORTING 
ADEC APDES AK0053341 (8/1/17), Appendix A, 1.14; ADEC Waste Management 
Permit 2018DB0001 (5/24/2018), 1.4.10 

During 2019, there were a total of 227 reportable spills reported. Refer to Figure 6, 
2019 Pogo Spill Reporting. 
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FIGURE 6: 2019 POGO SPILL REPORTING 

3. AS-BUILT REPORTS AND MAPS

The Pogo Mine Site 2019 as-built maps are presented in Appendix A. Figure 2 
provides an overview of all facilities within the Pogo Millsite lease boundary at the 
end of 2019. Figures 3a through 3d provide additional detail for the major areas of 
the mine.  

4. RECLAMATION AND FINANCIAL RESPONSIBILITY

ADEC Waste Management Permit 2018DB0001 (5/24/18), 1.11, 3. ADNR Plan of 
Operations Approval F20189500 (5/24/2018), pg. 3, 9; ADNR Pogo Mine Millsite Lease 
ADL416949 (3/9/04), Section 8  

The Pogo Mine reclamation and closure bond including the road/transmission line is 
currently $71.91 million (refer to Table 5). The road/transmission line reclamation and 
closure cost estimate is currently at $7.08 million (Table 6). 

In 2016, SRK consulting was contracted to convert the current bond to a 
Standardized Reclamation Cost Estimator (SRCE) model for the renewal of the 
previous ADEC Waste Management Permit 2011DB0012 and ADNR Plan of 
Operations Approval F20129500. The SRCE model was submitted with the renewal 
applications in 2018 with no changes made. 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Pogo Underground Spill 3 21 2 19 21 23 10 21 25 27 18 15
Contractor Spill 0 0 0 0 0 0 0 0 1 2 0 0
Pogo Surface Spill 1 4 1 1 2 3 4 0 0 1 2 0
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Table 5: Summary of Mine Reclamation and Closure Cost Estimates as of 2017 

Summary of Estimated Reclamation and Closure Costs 

Item Description   

Earthwork/Recontouring   

Subtotal 8,526,670 

Revegetation/Stabilization   

Subtotal 3,694,623 

Detoxification/Water Treatment/Disposal of Wastewater   

Subtotal 5,669,769 

Structure, Equipment and Facility Removal   

Subtotal 10,402,219 

Monitoring   

Subtotal 2,369,650 

Construction Management and Support   

Subtotal 1,093,448 

Closure Planning   

Subtotal 16,663,398 

Subtotal Operational and Maintenance Costs   

Subtotal  48,419,777 

Indirect Costs   

Subtotal 18,161,463 

Total Direct and Indirect 66,581,240 

Inflation Proofing 5,326,499 

Grand Total 71,907,739 

Table 6: Summary of Pogo Access Road/Transmission Line Reclamation and Closure Cost Estimates as of 2017 

Summary of Estimated Right of Way Closure Costs 

Item Description   

Earthwork/Recontouring   

Subtotal 646,544 

Revegetation/Stabilization   

Subtotal 1,554,352 

Detoxification/Water Treatment/Disposal of Wastewater   

Subtotal 0 

Structure, Equipment and Facility Removal   

Subtotal 1,451,958 

Monitoring   

Subtotal 0 

Construction Management and Support   

Subtotal 400,440 

Closure Planning   

Subtotal 726,229 
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Subtotal Operational and Maintenance Costs   

Subtotal  4,779,523 

Indirect Costs   

Subtotal 1,784,132 

Total Direct and Indirect 6,563,655 

Inflation Proofing 525,092 

Grand Total 7,088,747 

 
4.1 REVEGETATION STUDY 

The purpose of this study was to fulfill the requirements set forth in the Pogo Mine 
Plan of Operations Approval (F20189500) Project-Specific Stipulations under the 
Pogo Reclamation and Closure Plan Stipulation 3 (page 9).  The 3-year program of 
revegetation test trials, based on the outline described in the Pogo Mine 
Reclamation and Closure Plan, was established to determine the best, most cost-
effective, use of material and resources to achieve the stated reclamation goals.  
This study was presented in the 2018 Annual Monitoring Report.  

5. PERMIT ACTIVITIES 

5.1 2019 PERMIT ACTIVITIES 
During 2019 many permits and activities were conducted. Major permitting activities 
completed in 2019 are included below.  

• Minor Modification: Pogo submitted a Minor Modification to the Plan of 
Operations for reagent changes in the Mine Water Treatment Plan 3 reactor 
tanks on January 22, 2019. The request was approved on January 23, 2019.  

• Minor Modification: Pogo submitted a Minor Modification to the Plan of 
Operations for Pogo Mine Food Waste Storage on April 8, 2019. The request 
was approved by the Division of Mining, Land, and Water (DMLW) on April 12, 
2019.  

• Addition of Claims to Upland Mining Lease: Pogo requested the addition of 
claims to Upland Mining Lease ADL 674057 on April 24, 2019. Pogo received 
the approved Upland Mining Lease on September 20, 2019.  

• Toxic Release Inventory (TRI) Report: Pogo submitted the report under the 
Emergency Planning and Community Right to Know Act on June 21, 2019.  
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• Nationwide Permit #44 Preconstruction Notification: On July 6, 2019, Pogo 
submitted a Preconstruction Notification Application to the US Army Corps of 
Engineers to expand the laydown area around the 1875 portal.  

• Certificate of Approval to Operate a Dam: Pogo submitted the RTP Dam EAP 
Orientation on August 31, 2019 and the Final PSI Report for the RTP Dam on 
November 11, 2019. The Certificate of Approval to Operate a Dam was issued 
on November 22, 2019.  

• Minor Modification: Pogo submitted a Minor Modification to include the STP 
discharge line in the Plan of Operations on September 12, 2019. The request 
was approved on October 3, 2019.  

• ROW Lease Renewal Submittal: On September 19, 2019, Pogo submitted a 
lease renewal for ADNR Right-Of-Way of the Pogo Mine Access Road to 
ADNR. On September 25, 2019 Pogo submitted a lease renewal for Right-Of-
Way for the transmission line to ADNR.  

• USACE NWP 18 Exemption: Pogo received an NWP 18 exemption to disturb 
wetlands for the D Wing Expansion Project on December 2, 2019.  

• Air Permitting: Pogo submitted several air reports throughout 2019 for Air Permit 
No. AQ0406TVP02 and No. AQ0406MSS07.  

o 2018 Annual Report – CISWI Unit ID 412: This report was submitted on 
January 24, 2019.  

o Annual Compliance Certification: This report was submitted on March 
1, 2019.  

o Notice of Intent (NOI) and Performance Test Plan – Mercury 
Performance Testing: This report was submitted on June 10, 2019.  

o NESHAP Subpart EEEEEEE, Mercury Performance Testing Results and 
Annual Compliance Notification: This report was submitted on October 
12, 2019.  

 
5.2 FUTURE PERMIT ACTIVITIES 
 
The following permit activities are planned for 2020: 
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• APDES Discharge Permit Minor Modification: Pogo is planning to increase the
APDES Individual Discharge Permit limits from 800 gpm to 1,000 gpm. This minor
modification is for APDES Permit No. AK0053341.

• Certificate of Approval (COA) to Modify a Dam (NID ID#AK00304): Pogo is
planning to submit a COA for storage of low-grade ore on the DSTF bench. A
geotechnical investigation and stability analysis were completed in October-
November of 2019.

• DSTF Expansion Project: Pogo will begin preliminary permitting activities for
potential expansion of the DSTF. Appropriate communications and submittals
will be completed for the Pogo Mine Waste Management Permit (Permit No.
2018DB0001), dam modifications for NID ID#AK00304, and any other
applicable permits.

• Mill Expansion Project: Pogo is currently in the process of expanding its mill.
Necessary requirements from the following permits will be completed as the
project progresses.

o Waste Management Permit No. 2018DB0001
o Air Quality Minor Permit No. AQ0406MSS07
o Air Quality Operating Permit Title V No. AQ0406TVP02
o SPCC No. 2047048401
o Plan of Operations No. F20189500



APPENDIX A  –  MAPS 

FIGURE 1:  GENERAL LOCATION MAP 

FIGURE 2:  2019 POGO MINE MONITORING LOCATIONS 

FIGURE 3: POGO MINE AS BUILT 

FIGURE 3A: 1525 PORTAL AREA AND LOWER CAMP AS BUILT 

FIGURE 3B: AIRSTRIP AREA AS BUILT 

FIGURE 3C: MILL AND PERMANENT CAMP BENCH AS BUILT 

FIGURE 3D: RTP & DRY STACK AREA 
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APPENDIX B – WASTE ROCK GEOCHEMISTRY AND 
FLOTATION TAILINGS SOLIDS CHEMISTRY 



1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 

Antimony, Total mg/kg 1.71 3.57 2.49 1.72
Arsenic, Total mg/kg 1985 930 412 314

Carbon % 0.49 0.91 0.51 0.53
Copper, Total mg/kg 33.6 52 34.4 44.8

Inorganic Carbon % 1.8 3.30 1.9 2.0
Iron, Total mg/kg 36,200 37,800 44,600 40,000

Lead, Total mg/kg 15.8 23.6 13.8 15.3
Maximum Potential Acidity tCaCO3/1000t 13.8 8.1 12.5 15

Net Neutralization Potential tCaCO3/1000t 35 72 47 29
pH, Paste pH units 8.8 8.6 8.5 8.5

Potassium, Total mg/kg 24,700 27,100 19,600 23,800
Ratio (NP/MPA) su 3.56 8.86 3.76 2.93
Selenium, Total mg/kg 1 1 1 1

Sodium, Total mg/kg 14,900 10,000 10,900 10,700
Sulfate Sulfur (CO3 Leach) % <0.01 <0.01 <0.01 <0.01
Sulfate Sulfur (HCL Leach) % 0.04 <0.01 0.01 0.06
Sulfide Sulfur (Calculated) % 0.44 0.26 0.4 0.48

 Sulfur, Total (LECO) % 0.44 0.26 0.4 0.48
Zinc, Total mg/kg 50 61 50 87

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 

Antimony, Total mg/kg 1.73 2.11 2.91 1.47
Arsenic, Total mg/kg 517 321 1240 644

Carbon % 0.44 0.53 0.57 0.58
Copper, Total mg/kg 46.5 35.1 89.7 51.1

Inorganic Carbon % 1.8 1.90 2.1 2.1
Iron, Total mg/kg 25,700 25,500 32,900 30,000

Lead, Total mg/kg 11.1 10.2 16.9 11.8
Maximum Potential Acidity tCaCO3/1000t 3.4 2.8 8.1 4.7

Net Neutralization Potential tCaCO3/1000t 34 40 45 40
pH, Paste pH units 8.3 8.4 8.2 8.3

Potassium, Total mg/kg 22,700 23,000 23,700 23,800
Ratio (NP/MPA) su 10.76 15.29 6.52 9.60
Selenium, Total mg/kg 1 1 1 1

Sodium, Total mg/kg 7,700 4,600 9,000 6,100
Sulfate Sulfur (CO3 Leach) % 0.02 <0.01 0.04 <0.01
Sulfate Sulfur (HCL Leach) % 0.02 <0.01 0.03 0.02
Sulfide Sulfur (Calculated) % 0.09 0.09 0.22 0.15

Sulfur, Total (LECO) % 0.11 0.09 0.26 0.15
Zinc, Total mg/kg 25 21 50 25

Note: 2018 PC002 and PC003 Solids Data can be found in the 2018 Pogo Annual Activity and Monitoring Report.

PC003 Solid units

PC002 units

Appendix B. Table 2.  Geochemistry of Flotation Tailings Solids placed into Drystack 2019

Appendix B. Table 1.  Whole Rock Geochemistry for Rock placed into Drystack 2019
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TIME SERIES GRAPHS OF MONITORING DATA 
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Outfall011 Graphs 
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Outfall 001 Graphs 



0.01

0.1

1

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

C
ad

m
iu
m
, 
to
ta
l (
u
g/
L)

Values over time for Cadmium, total (ug/L)

Outfall 001 APDES Limit Cadmium, Total (ug/l as Cd)

0.1

1

10

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

C
o
p
p
e
r,
 t
o
ta
l (
u
g/
L)

Values over time for Copper, total (ug/L)

Outfall 001 APDES Limit Copper, Total (ug/l as Cu)

0.1

1

10

100

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

W
A
D
 C
ya
n
id
e
 (
u
g/
L)

Values over time for WAD Cyanide (ug/L)

Outfall 001 APDES Limit Weak Acid Dissociable Cyanide, ug/l



10

100

1000

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

H
ar
d
n
es
s 
(C
aC

O
3
) 
(m

g/
L)

Values over time for Hardness (CaCO3) (mg/L)

Outfall 001

0.01

0.1

1

10

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

Le
ad

, 
to
ta
l (
u
g/
L)

Values over time for Lead, total (ug/L)

Outfall 001 APDES Limit Lead, Total (ug/l as Pb)

1

10

100

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

M
an

ga
n
e
se
, 
to
ta
l (
u
g/
L)

Values over time for Manganese, total (ug/L)

Outfall 001 APDES Limit Manganese, Total (ug/l as Mn)



0.0001

0.001

0.01

0.1

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

M
e
rc
u
ry
, 
to
ta
l (
u
g/
L)

Values over time for Mercury, total (ug/L)

Outfall 001 APDES Limit Mercury, Total (ug/l as Hg)

6

6.5

7

7.5

8

8.5

9

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

p
H
, f
ie
ld
 (
p
H
 u
n
it
s)

Values over time for pH, field (pH units)

Outfall 001 APDES Limit pH, Field, Standard Units APDES Upper Limit pH, Field, Standard Units

0.01

0.1

1

10

100

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

Tu
rb
id
it
y 
(N
TU

)

Values over time for Turbidity, lab (NTU)

NPDES001B Turbidity,Lab Nephelometric Turbidity Units, NTU OUTFALL001 Turbidity,Lab Nephelometric Turbidity Units, NTU



0.1

1

10

100

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

Zi
n
c,
 t
o
ta
l (
u
g/
L)

Values over time for Zinc, total (ug/L)

Outfall 001 APDES Limit Zinc, Total (ug/l as Zn)



APPENDIX C –  

NPDES001B Graphs 
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Outfal002 Graphs 



10

100

1000

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

A
rs
en

ic
, 
to
ta
l,
 (
u
g/
L)

Values over time for Arsenic, total (ug/L)

OUTFALL002 Arsenic, Total (ug/l as As)

0.1

1

10

100

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

B
O
D
, 5

 D
ay
 (
m
g/
L)

Values over time for BOD, 5 Day (mg/L)

Outfall 002 APDES Limit BIOCHEMICAL OXYGEN DEMAND

0.01

0.1

1

10

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

C
ad

m
iu
m
, 
to
ta
l (
u
g/
L)

Values over time for Cadmium, total (ug/L)

OUTFALL002 Cadmium, Total (ug/l as Cd)



1

10

100

1000

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

C
o
p
p
e
r,
 t
o
ta
l (
u
g/
L)

Values over time for Copper, total (ug/L)

OUTFALL002 Copper, Total (ug/l as Cu)

0

2

4

6

8

10

12

14

16

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

D
is
so
lv
e
d
 O
xy
ge

n
 (
m
g/
L)

Values over time for Dissolved Oxygen (mg/L)

Outfall 002 APDES Limit Oxygen, Dissolved mg/l

0.01

0.1

1

10

100

1000

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

Fe
ca
l C

o
lif
o
rm

 (
#/
1
0
0
m
L)

Values over time for Fecal Coliform (#/100mL)

Outfall 002 APDES Limit FECAL COLIFORM



0

5000

10000

15000

20000

25000

30000

35000

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

Fl
o
w
 (
gp

d
)

Values over time for Flow (gpd)

Outfall 002

0.01

0.1

1

10

100

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

Le
ad

, 
to
ta
l (
u
g/
L)

Values over time for Lead, total (ug/L)

OUTFALL002 Lead, Total (ug/l as Pb)

1

10

100

1000

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

M
an

ga
n
e
se
, 
to
ta
l (
u
g/
L)

Values over time for Manganese, total (ug/L)

OUTFALL002 Manganese, Total (ug/l as Mn)



0.00001

0.0001

0.001

0.01

0.1

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

M
e
rc
u
ry
, 
to
ta
l (
u
g/
L)

Values over time for Mercury, total (ug/L)

OUTFALL002 Mercury, Total (ug/l as Hg)

0.01

0.1

1

10

100

1000

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

N
it
ra
te
‐N
  (
m
g/
L)

Value over time for Nitrate + Nitrite (mg/L)

Outfall 002 APDES Limit Nitrite plus Nitrate, Total (mg/l as N)

5.5

6

6.5

7

7.5

8

8.5

9

9.5

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

p
H
, f
ie
ld
 (
p
H
 u
n
it
s)

Values over time for pH, field (pH units)

Outfall 002 APDES Limit pH, Field, Standard Units APDES Upper Limit pH, Field, Standard Units



0

5

10

15

20

25

30

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

Te
m
p
e
ra
tu
re
 (
D
e
g.
 C
)

Values over time for Temperature

OUTFALL002 Water Temperature (Deg. C)

0.1

1

10

100

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

TS
S 
(m

g/
L)

Values over time for TSS (mg/L)

Outfall 002 APDES Limit Total Suspend Solids (Tot. Nonfilterable Residue), mg/l

10

100

1000

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

Zi
n
c,
 t
o
ta
l (
u
g/
L)

Values over time for Zinc, total (ug/L)

OUTFALL002 Zinc, Total (ug/l as Zn)



APPENDIX C –  

STP Graphs 



70

75

80

85

90

95

100

105

110

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019B
io
lo
gi
ca
l O

xy
ge
n
 D
e
m
an

d
, 
5
 D
ay
 (
%
 r
e
m
o
va
l)

Values over time for BOD, 5 Day (% removal) Sewage Treatment Plant

BOD, 5 Day, % Removal % Removal Limit BOD,  5 Day  Percent Removal

70

75

80

85

90

95

100

105

110

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

To
ta
l S
u
sp
e
n
d
e
d
 S
o
lid

s 
(%

 r
e
m
o
va
l)

Value over time for TSS (% removal) Sewage Treatment Plant

TSS, % Removal % Removal Limit Solids, Suspended Percent Removal



APPENDIX C –  

Surface Water Graphs 



1

10

100

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

A
lk
al
in
it
y,
 t
o
ta
l (
m
g/
L)

Values over time for Alkalinity, Total (mg/L)

SW01 Alkalinity, Total (mg/l as CaCO3) SW12 Alkalinity, Total (mg/l as CaCO3) SW15 Alkalinity, Total (mg/l as CaCO3)

SW41 Alkalinity, Total (mg/l as CaCO3) SW42 Alkalinity, Total (mg/l as CaCO3) SW49 Alkalinity, Total (mg/l as CaCO3)

0.01

0.1

1

10

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

A
n
ti
m
o
n
y,
 t
o
ta
l (
u
g/
L)

Values over time for Antimony, total (ug/L)

SW01 Antimony, Total (ug/l as Sb) Surface Water Quality Standards Limit Antimony, Total (ug/l as Sb)
SW12 Antimony, Total (ug/l as Sb) SW15 Antimony, Total (ug/l as Sb)
SW41 Antimony, Total (ug/l as Sb) SW42 Antimony, Total (ug/l as Sb)
SW49 Antimony, Total (ug/l as Sb)

0.01

0.1

1

10

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

A
rs
e
n
ic
, 
d
is
so
lv
e
d
 &
 t
o
ta
l (
u
g/
L)

Values over time for Arsenic, dissolved & total (ug/L)

SW01 Arsenic, Dissolved (ug/l as As) Surface Water Quality Standards Limit Arsenic, Dissolved (ug/l as As)
SW01 Arsenic, Total (ug/l as As) Surface Water Quality Standards Limit Arsenic, Total (ug/l as As)
SW12 Arsenic, Dissolved (ug/l as As) SW12 Arsenic, Total (ug/l as As)
SW15 Arsenic, Dissolved (ug/l as As) SW15 Arsenic, Total (ug/l as As)
SW41 Arsenic, Dissolved (ug/l as As) SW41 Arsenic, Total (ug/l as As)
SW42 Arsenic, Dissolved (ug/l as As) SW42 Arsenic, Total (ug/l as As)



0.01

0.1

1

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

C
ad

m
iu
m
, 
d
is
so
lv
e
d
 &
 t
o
ta
l (
u
g/
L)

Values over time for Cadmium, dissolved & total (ug/L)

SW01 Cadmium, Dissolved (ug/l as Cd) Surface Water Quality Standards Limit Cadmium, Dissolved (ug/l as Cd)
SW01 Cadmium, Total (ug/l as Cd) Surface Water Quality Standards Limit Cadmium, Total (ug/l as Cd)
SW12 Cadmium, Dissolved (ug/l as Cd) SW12 Cadmium, Total (ug/l as Cd)
SW15 Cadmium, Dissolved (ug/l as Cd) SW15 Cadmium, Total (ug/l as Cd)
SW41 Cadmium, Dissolved (ug/l as Cd) SW41 Cadmium, Total (ug/l as Cd)
SW42 Cadmium, Dissolved (ug/l as Cd) SW42 Cadmium, Total (ug/l as Cd)

10

100

1000

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

C
o
n
d
u
ct
iv
it
y,
 f
ie
ld
 (
u
m
h
o
s/
cm

)

Values over time for Conductivity, field (umhos/cm)

SW01 Specific Conductance,Field (umhos/cm @ 25C) SW12 Specific Conductance,Field (umhos/cm @ 25C)
SW15 Specific Conductance,Field (umhos/cm @ 25C) SW41 Specific Conductance,Field (umhos/cm @ 25C)
SW42 Specific Conductance,Field (umhos/cm @ 25C) SW49 Specific Conductance,Field (umhos/cm @ 25C)

0.1

1

10

Jan- 2014 Jan- 2015 Jan- 2016 Dec- 2016 Dec- 2017 Dec- 2018 Dec- 2019

C
o
p
p
e
r,
 d
is
so
lv
e
d
 &
 t
o
ta
l (
u
g/
L)

Values over time for Copper, dissolved & total (ug/L)

SW01 Copper, Dissolved (ug/l as Cu) Surface Water Quality Standards Limit Copper, Dissolved (ug/l as Cu)
SW01 Copper, Total (ug/l as Cu) Surface Water Quality Standards Limit Copper, Total (ug/l as Cu)
SW12 Copper, Dissolved (ug/l as Cu) SW12 Copper, Total (ug/l as Cu)
SW15 Copper, Dissolved (ug/l as Cu) SW15 Copper, Total (ug/l as Cu)
SW41 Copper, Dissolved (ug/l as Cu) SW41 Copper, Total (ug/l as Cu)
SW42 Copper, Dissolved (ug/l as Cu) SW42 Copper, Total (ug/l as Cu)

(Copper is hardness dependant.  For graphing purposes, the lowest value in the data set was used for the WQS.)
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(Lead is hardness dependant.  For graphing purposes, the lowest value in the data set was used for the WQS.)
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(Nickel is hardness dependant. For graphing purposes, the lowest value in the data set was used for the WQS.)
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(Zinc is hardness dependant. For graphing purposes, the lowest value in the data set was used for the WQS.)
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APPENDIX C –  

MW11-001A and MW11-001B

Well Graphs
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APPENDIX C –  

MW99-216 and LT99-0099 

Groundwater Elevation Graphs 
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APPENDIX C –  

MW12-500 Well Graphs 

with Seepage Trigger Limits 
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APPENDIX C –  

MW12-501 Well Graphs 

with Seepage Trigger Limits 
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APPENDIX C –  

MW12-502 Well Graphs

with Seepage Trigger Limits 
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APPENDIX C –  

MW12-500 Wells 

Graphs with WQS 
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(Cadmium is hardness dependant.  For graphing purposes, the lowest value in the data series was used for the WQS.)
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(Lead is hardness dependant.  For graphing purposes, the lowest value in the data series was used for the WQS .)
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Copper is hardness dependant For graphing purposes the lowest value in the data set was used for the WQS )
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INTRODUCTION 

Eurofins TestAmerica – Corvallis (ET-C) Aquatic Toxicology Laboratory conducted toxicity 
testing on samples from Northern Star (Pogo) LLC . 
 

Testing was initiated on:  June 25, 2019 

The test was conducted using: 
• the fathead minnow (Pimephales promelas)  

OVERVIEW OF REGULATORY GUIDANCE 

The following provides an overview and excerpts of applicable permit specifics, regulatory 
guidance, and other relevant information.  This is intended only as a helpful guide, from a 
laboratory perspective, for understanding test outcomes.  The final responsibility for 
interpretation of results remains with the client and/or regulatory agency.  
 
The following guidance is taken from ET-C reading of the NPDES permit for Northern Star - 
Pogo (permit #AK0053341, effective July 1, 2017, expires June 30, 2022).   
 
 
Whole Effluent Toxicity Testing (WET) Requirements: 
 

• “1.7.2 Chronic toxicity testing must be conducted on grab sample of effluent.” 

• “1.7.3 Chronic Test Species and Methods”  
o “1.7.3.1 For Outfall 001, chronic tests must be conducted annually prior to 

August 1.” 
o “1.7.3.2 … using the fathead minnow, Pimephales promelas. ”  
o “1.7.3.3 The presence of chronic toxicity must be determined as specified in 

Short-Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to Freshwater Organisms, Fourth Edition (EPA/821-R-02-
013, October 2002).” 

o “1.7.3.4 Results must be reported in TUc, where TUc = 100/IC25.” 

• 1.7.4 Quality Assurance 
o 1.7.4.3.1 If organisms are not cultured in-house, concurrent testing with 

reference toxicants must be conducted. If organisms are cultured in-house, 
monthly reference toxicant testing is sufficient. Reference toxicant tests must 
be conducted using the same test conditions as the effluent toxicity tests. 

• “1.7.5 A trigger for chronic toxicity of 2 TUc shall apply for the purposes of 
determining compliance with Permit Part 1.7.6 [accelerated testing] and 1.7.7 
[TIE/TRE].” 
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SUMMARY OF TEST RESULTS 

Exhibit 1 provides a summary of the final test results.   
EXHIBIT 1 
Summary of Chronic Test Results 
 

Species 
NOEC 

(%) 

LOEC 

(%) 

IC25 

(%) 
TUc 

Was chronic toxicity 

demonstrated  

(a TUc value > 2.0)? 

P. promelas 50 100 > 100 < 1 No 
Note: acronyms are as defined below. 

From the NPDES permit - Chronic Toxicity Trigger:  “Toxicity Triggers. Since data 
does not exist to support the development of a WET limit at this time, a target level 
for chronic toxicity of 2 TUc shall apply …” 
 
More detailed information is provided in the Results and Discussion section. 

ACRONYM DEFINITIONS (from EPA guidance):  
NOEC = No Observed Effect Concentration:  The highest test concentration that causes no 
observable adverse effects on the test organisms (i.e. no statistically significant reduction 
from the control).  
LOEC = Low Observed Effect Concentration:  The lowest test concentration that does cause 
an observable adverse effect on the test organisms (i.e. is statistically significant reduction 
from the control). 
IC25 = Inhibition Concentration (25%):  A point estimate of the test concentration that would 
cause a 25 percent reduction of a non-quantal biological measurement (i.e. growth, 
reproduction, etc.) for the test population. 
TUc = Toxic Units (Chronic):  Calculated as 100% sample divided by the chronic IC25 value.    
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METHODS AND MATERIALS 

TEST METHODS 
The chronic test methods were performed according to:  Short-Term Methods for Estimating 
the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Fourth 
Edition, (EPA 2002), EPA-821-R-02-013. 
 
Additional guidance was provided by:   
• Method Guidance and Recommendations for Whole Effluent Toxicity (WET) Testing (40 

CFR Part 136), (EPA August 2000), EPA 821-B-00-004. 

DEVIATIONS FROM PROTOCOLS 

Deviations from required procedures in the test methods:   

• Due to lab error, the test organisms in the laboratory control were pooled across all 
replicate test chambers.  Therefore, while the survival counts are accurate to the replicate 
level, the weights obtained cannot be said to accurately represent the individual replicate 
data.  However, the overall average weight in the controls is accurate.   Overall variation 
within the test is typical for the method, test sensitivity is moderate to high, and the data 
shows increasing test organism weights in all test concentrations at or below the level of 
regulatory concern (50% effluent) 

Deviations from recommended procedures in the test methods:   

• None noted.  
 

TEST DESIGN 

The following summarizes the conditions used for both overall testing and the specifics for 
each test (observations and notations can be found on the datasheets in Appendix A): 

Overall Test Design: 
Chronic tests: 6.25, 12.5, 25, 50, and 100 percent sample + dilution water for the control. 

Test Organism Conditions: 
All organisms tested were fed and maintained during culturing, acclimation, and testing as 

prescribed by the EPA (2002).   
The test organisms appeared vigorous and in good condition prior to testing. 

P. promelas chronic test: 
• Source:  Aquatox Inc., Hot Springs, Arkansas 
• Age:  Less than 48 hours old and within an 24 hour age range 
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• Design:  Four test vessels per concentration, ten organisms per vessel
• Test Solution Renewal:  Daily
• Monitoring:

o Daily:  Survival
o Daily:  DO and pH in pre and post-renewal solutions, all concentrations
o Daily:  Temperature in pre-renewal solutions, all concentrations
o With each new sample:  Conductivity in post-renewal solutions, control and

highest sample concentration
• Termination:  7 days after test initiation.
• Endpoints:  Survival and Growth (average dry weight per organism added @ initiation)
• Acute Dual-Endpoint:  48 hour Survival (from the 2 day chronic exposure data)

DILUTION WATER 
The dilution water used was the standard culture water used by ET-C: 

• Reconstituted, moderately hard water (as per EPA protocol) with a total hardness of 75
to 105 mg/L as CaCO3 and an alkalinity of 50 to 75 mg/L as CaCO3.

SAMPLE COLLECTION AND STORAGE 
Samples were collected by Northern Star (Pogo) LLC personnel.  The samples were accepted 
as scheduled by ET-C.  Chain of Custody and Sample Receipt Records are provided in 
Appendix C.   

• All samples were received within the EPA recommended 0 to 6 oC range.
• All samples were initially used for test initiation or test solution renewal within the EPA

recommended maximum holding time of 36 hours of sample collection.
• All subsequent uses of a sample occurred within the EPA recommended maximum

holding time of 72 hours past the time of initial use of that sample.
• Following receipt, the samples were stored in the dark at 0 to 6 °C until test solutions

were prepared and tested.

SAMPLE PREPARATION 
Samples used during these tests were: 

• Temperature adjusted prior to test initiation and each daily renewal.

DATA ANALYSIS 
The statistical analyses performed for the chronic test were those outlined in Short-Term 
Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to 
Freshwater Organisms, USEPA Office of Water, Fourth Edition (EPA 2002), EPA-821-R-
02-013, CETIS.   



 
 
   
 7 

 
• The specific statistical analysis and CETIS version used for each endpoint evaluation is 

listed with the statistical outputs included with each test in Appendix A.   
• If any additional analysis methods were also used, an explanation of the rationale and 

reference to the source method is included with the presentation of those results below. 
 

RESULTS AND DISCUSSION 

The raw data sheets for all tests are presented in Appendix A.   

CHRONIC BIOASSAY 
Table 1 summarizes the survival and reproduction data for the P. promelas chronic test. 
 

Table 1 
Summary of Chronic Results 

P. promelas 
Sample 

Concentration 
(%) 

Percent 
Survival 

Mean Dry Weight per 
Organism Added    

(mg) 
Control 92.5  0.801  

6.25 97.5  0.810  

12.5 100  0.820  

25.0 97.5  0.826  

50.0 100  0.921  

100 95.0  0.699 a 

a  Indicates a statistically significant difference from the control at alpha = 0.05. 
 
Statistical analysis in accordance with the EPA protocol results in: 

• NOEC  = 50.0 % 
• LOEC  = 100 % 
• IC25   > 100 % 
• TUc < 1 

 
From the NPDES permit - Chronic Toxicity Trigger:  “Toxicity Triggers. Since data 
does not exist to support the development of a WET limit at this time, a target level 
for chronic toxicity of 2 TUc shall apply …” 

• The TUc (calculated as = 100/IC25) did not exceed 2.0.  
 
 
Note:  Due to lab error, the test organisms in the laboratory control were pooled across all 
replicate test chambers.  Therefore, while the survival counts are accurate to the replicate 



 
 
   
 8 

level, the weights obtained cannot be said to accurately represent the individual replicate data 
in the controls.  However, the overall average weight in the controls is accurate and useful as 
a baseline for the test.   Overall variation within the test is typical for the method (as 
measured by CV%), test sensitivity is moderate to high (as measured by PMSD), and the data 
shows increasing test organism weights in all test concentrations at or below the level of 
regulatory concern (50% effluent).  It is ET-C’s professional opinion that the data is of 
sufficient quality to indicate compliance with the permit toxicity trigger. 
 
The dissolved oxygen levels in the chronic tests remained above 4.0 mg/L.  Test 
temperatures remained at 25±1 °C.   
 
The test meets Test Acceptability Criteria (TAC) for a minimum 80 percent control survival 
and a minimum weight of 0.250 mg per surviving control organism.  Except as referenced 
above, the P. promelas chronic test proceeded without any noted deviations or interruptions 
that could have affected test results.  The testing should be considered “conditionally 
acceptable”. 

REFERENCE TOXICANT TESTS 
Reference toxicant (reftox) testing is performed to document both initial and ongoing 
laboratory performance of the test method(s).  While the health of the test organisms is 
primarily evaluated by the performance of the laboratory control, reftox test results also may 
be used to assess the health and sensitivity of the test organisms.  Reftox test results within 
their respective cumulative summary (Cusum) chart limits are indicative of consistent 
laboratory performance and normal test organism sensitivity.  
 
The results of the reftox tests indicate that the test organisms were within their respective 
cusum chart limits based on EPA guidelines.  This demonstrates ongoing laboratory 
proficiency of the test methods and suggests normal test organism sensitivity in the 
associated client testing. 
 
The P. promelas reftox test was conducted using potassium chloride.  The data sheets for the 
reference toxicant tests are provided in Appendix B. 
 
Table 2 summarizes the reference toxicant test results and Cusum chart limits.  
 

Table 2 
Chronic Reference Toxicant Tests (g/L) 

Species IC25 Cusum Chart Limits 
P. promelas (survival) 0.61 0.56 to 0.67 
P. promelas (growth) 0.57 0.45 to 0.73 
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RAW DATA SHEETS



s _ ^

5 I .§'§ B IS IS
S tB S,

^>
r-»

It

%

I

i

0

 

8' I c" s";^
|3 1 -^ ^ ^

.^ ^ sf
y ^ ^
^ ^ 0>

P I i ;= tS =

s^ ° ^
y r^ ^
60 ^
0 0

I

II s

s

I
in

Q

ta
0

I
s

I
i

§
s

t
in

t
s I
° ^

tl

&

a

^

t

I
I

I

I

Q

I

B

I

a
.a "

'a

i§"£1
tg ^

So
00

.3'

*

t

i
§

£

I

^

s!
I
Q

s

I
s-

I
s
I

0 5
^
Q



TestAmerica

Client

FRESHWATER TOXICITT TEST: TEST ORGANISM INFORMATION

Northern Star Sample Designation (SDG): B cf 3 ̂ 3

Test Species Information

Organism Age at Initiation

Test Container Size

Test Volume

Feeding: Type and
Amount

Aeration:

In Test Chambers via Slow Bubble

Acclimation Period

Organism Source
Size

Loadmg Rate

Dissolved Oxygen aeration justifications (m test chambers):

FHM#ZOS2-
Pimephales
promelas

Chronic

<48 hrs, all within a
24 hour window

400ml
500ml

0. 15 ml Artemia,
2 x Daily

y None
D Prior to use
D @_hrs

<24hrs

Test(s): D
Date:

All

Comments:

Sumitomo Pogo Mine - FHM chronic
Doc Control ID: ASL899-0917
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TestAmerica
WE IE*E>ER IN EWIItONUEkl^ TESTNW FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DATA

Random Template Used: 6cofic. x4r s. #j0

Fnitial sample TO B ^ 3 3-0

Client Northern Star

Waterbath/incubator Used:

# 3
Date Initiated Iv I 2-S , 20 /^

Date Terminated / 2- , 20 {

Sample Description Outfall 001

Time

Time

( : SO
<t 20

Tech:

Time

Cone.
or

Percent

Day OT^ Day 1 7^ Day 2 T1^ Day 3 T/^ Day 4 T/) Day 5 M
DayO/^lSO Day 1 N'(55pav2 /5.'n6 Day3 ftl:^Day4;3'. SODav5|Z--1

Dissolved Oa

^
in
M

'0

^0
0'-
>n
(N

s°

U-)
r^'

s?

^

Day

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

A

10

,0
,0
10

10
(0

 >
10

0

,5
iO
0

10

/<3
0

0
(
10

fO
/

0

t0
10

6

,0

0
(0

Number of Live Organisms
(m 1

B

10

,0
£.

10
0

(0
,3

1

(0
10

?0
(0

0

0
0

1

10

so
^0
h

?0
0

to

10

i£>
&

.o

6
0

10

fO
0

,0
0

c

10
10

10
0

<=t

10
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(0
10

,0
^
^

10
10

^0
,9

So

I
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10
,0
,0
Iff
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0

(0
10
(0

D

10

10

(0

,0
0

0

10
,0

!0

,0

i

(0
10

10
( 0

10
?0

}

iO
^

10

/<J

t 0

Pre

7.
»

-'L.
-7.0

-;.

7.0

7-0
7. 2-

.0

7-0

7-

<-7.

z-

z-

-1.

'-onductlvity
S)

Post(1st use)
0

-r-0

90

7-.
-[.

'T

's
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8.0

.-r.
~l-

-s
-7.
-?-Q
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-0
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. H't
s

<^ Indicates one organism inadvertently poured off during solution renewal, replaced into container.
'M" = organism missing, start count reduced. "Inj" = organism injured, remove from stats.

Pre =Pre-renewal solutions. Post =Post-renewal solutions.

11^ _^C"^"BU1. uus!""8' i>lan t:oum reaucea- ln) = orgamsm mjurea, remove trom stats. Day 0 Temperatures = Post-renewals
'y = fungus noted on dead organisms. Therm ffl# = ThennometCTlD used for all measurements that day.
^eraJio2. in^.slchambfLbe^" ®-_ (Note obseryatiom onjest OrgMiism Info sheet)^ , _ ^ " (^23^) = Temp. out of recommended range
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FATHEAD MmNOW 7-DAY GROWTH DATA

Client

Lab ID:

Sample Description:

Percent

Northern Star

B4383

Technician:

Date:

Balance Serial #:

Replicate

B328543647

Total
Weight (mg)

Tins Labeled As:

Start Date:

JSJ
7/1/2019

B328543647

Tare

Weight (mg)

Sumitomo

6/25/2019

No. of
Fish

Control

6.25 %

12.5 %

25%

50%

100 %

A

B

c

D

A

B

c

D

A

B

c

D

A

B

c

D

A

B

c

D

A

B

c

D

1092.74

1116.25
1072.89
1072. 17

1083. 20
1097. 76
1111. 53
1089.33

1080. 89
1084. 61
1080. 73
1113.49

1098.82
1093. 73
1116. 17
1090. 17

1098.03
1102.22
1066.57
1080. 78

1109.08
1108.01
1109. 02
1080.60

10

^
1

(0

(0
<

0

10

10

(0

(0

<0
10
10

(0
^

1
10

weigh to 0. 01 mg

A

B

c

D

Northern Star B4383 6-25-19

Doc Control ID: ASL647-0119



FATHEAD MEWOW 7-DAY GROWTH DATA

Client

Lab ID:

Sample Description:

Percent

Northern Star

B4383

Technician:

Date:

Balance Serial #:

Replicate

JSJ
7/3/2019

B328543647

Total

Weight (mg)

Tins Labeled As:

Start Date:

JSJ
7/1/2019

B328543647

Tare

Weight (mg)

Sumitomo

6/25/2019

No. of
Fish

Control

6.25 %

12. 5 %

25%

50%

100 %

weigh to 0.01 mg

A

B

c

D

A

B

c

D

A

B

c

D

A

B

c

D

A

B

c

D

A

B

c

D

A

B

c

D

1100.57
1124.76
1080. 82
1079.94

1091.85
1105. 70
1119.37
1097. 31

1088.40
1092. 28
1089. 32
1122. 52

1107. 54
1102.58
1124. 01
1097. 78

1106. 54
1112. 19
1075. 71
1089. 98

1116. 17
1114.40
1115. 61
1088.49

1092. 74
1116.25
1072. 89
1072. 17

1083.20
1097. 76
1111. 53
1089. 33

1080.89
1084. 61
1080.73
1113.49

1098.82
1093. 73
1116. 17
1090. 17

1098.03
1102.22
1066.57
1080. 78

1109.08
1108.01
1109.02
1080. 60

10
9

9

9

10
10
9

10

10
10
10
10

10
10
10
9

10
10
10
10

10
9

9

10

Northern Star B4383 6-25-19.xlsx
Doc Control ID: ASL647-0119



CETIS Summary Report

Fathead Minnow 7-d Larval Survival and Growth Test

Report Date: 15 Jul-19 14:22 (p 1 of 2)
Test Code: B438301ppc| 03-4223-4720

Eurofins TestAmerica - Corvallis

Batch ID: 19-8115-4530

Start Date: 25 Jun-19 14:50

Ending Date: 02 Jul-19 09:20
Duration: 6d 19h

Test Type: Growth-Survival (7d)
Protocol: EPA/821/R-02-013(2002)

Species: Pimephales promelas

Source: Aquatox, AR

Analyst:
Diluent:

Brine:

Brett Muckey
Mod-Hard Synthetic Water

Sample ID:

Sample Date:
Receive Date:

Sample Age:

21-2668-0797
24Jun-1908:45

25Jun-1911:20

30h

Comparison Summary

Analysis ID
01-3105-1461
01-3824-2614

Endpoint
7d Survival Rate
Mean Dry Biomass-mg

Point Estimate Summary

Analysis ID
11-9468-9418

Endpoint

Mean Dry Biomass g

Test Acceptability

Analysis ID
01-3105-1461
01-3824-2614
11-9468-9418
01-3824-2614

Endpoint
7d Survival Rate

Mean Dry Biomass-mg
Mean Dry Biomass-mg
Mean Dry Biomass-mg

7d Survival Rate Summary

c-%
0

6.25
12.5
25
50
100

Control Type Counl
Dilution Water 4

4

4

4

4

4

Mean Dry Biomass-mg Summary

c-%
0

6. 25
12.5
25
so
100

Control Type Count
Dilution Water 4

4

4

4

4

4

Code:

Material:

Source:

Station:

NOEL

B4383-01

Mining Discharge/Runoff

Northern Star (Pogo) LLC

LOEL

~t00--~->

50

Level

IC25

100 '

%

>100

Attribute

Control

Control
Control

PMSD

t Mean

0. 925
0.975
1

0. 975
1

0. 9S

i Mean

0. 801
0.8103
0. 82
0. 8255
0. 9205
0.699

IResp
IResp
I Resp

95% LCL

0.8454
0. 8954
1

0. 8954
1

0. 8581

95% LCL

0. 7469
0. 7514
0. 7039
0. 7266
0. 8254
0.5927

TOEL

NA
70. 71

5% LCL
N

Test Stat

0.925
0. 801
0. 801
0. 1219

95% UCL
1

1

1

1

1

1

95% UCL
0. 8551
0. 8691
0. 9361
0.9244
1. 016
0. 8054

(AK0053341)

PMSD

8.2%
12. 2%

95% UCL
N/A

Project:
>

TU
1

2

TU

<1

TAG Limits

0. 8 - NL
0.25 - NL
0.25 - NL
0. 12-0.3

Min

0.9
0.9
1

0.9
1

0.9

Min

0. 777
0. 784
0. 751
0. 761
0. 851
0. 639

Max
1

1

1

1

1

1

Max

0. 851
0.865
0. 903
0.885
0.997
0. 789

Method

Dunnett Multiple Comparison Test
Dunnett Multiple Comparison Test

Method

Linear Interpolation (ICPIN)

Overlap
Yes
Yes
Yes
Yes

Std Err

0. 025
0. 025
0

0. 025
0

0. 02887

Std Err

0.01699
0. 01849
0. 03649
0. 03107
0. 02989
0. 03342

Decision

Passes Acceptability Criteria
Passes Acceptability Criteria
Passes Acceptability Criteria
Passes Acceptability Criteria

Std Dev CV%
0.05 5. 41%
0.05 5. 13%
0 0. 0%
0.05 5. 13%
0 0.0%
0.05774 6. 08%

Std Dev CV%
0.03398 4. 24%
0.03697 4. 56%
0.07298 8.9%
0.06215 7. 53%
0. 05979 6. 5%
0. 06683 9. 56%

%Effect
0. 0%
-5.41%
-8. 11%
-5.41%
-8. 11%
-2.7%

%Effect

0.0%
-1. 16%
-2. 37%
-3. 06%
-14. 92%
12. 73%

/
y

4^^.a
7 (^ f^9

000-092-188-2 CETISTv1. 8. 8.3 Analyst:.^CL QA:_lA6-



CETIS Summary Report

Fathead Minnow 7-d Larval Survival and Growth Test

Report Date: 15 Jul-19 14:22 (p 2 of 2)
Test Code: B438301 ppc | 03-4223-4720

Euroflns TestAmerica - Corvallis

7d Survival Rate Detail

c-%
0

6. 25

12.5

25

50

100

Control Type
Dilution Water

Mean Dry Biomass-mg Detail

c-%
0

6. 25

12.5

25
50

100

Control Type
Dilution Water

7d Survival Rate Binomials

c-%
0

6.25

12.5
25

50

100

Control Type
Dilution Water

Rep 1
1

1

1

1

1

1

Rep 1
0. 783

0.865

0.751

0. 872

0. 851

0. 709

Rep 1
10/10

10/10

10/10

10/10

10/10

10/10

Rep 2
0.9
1

1

1

1

0.9

Rep 2
0. 851

0.794

0. 767

0.885

0. 997

0. 639

Rep 2
9/10

10/10

10/10

10/10

10/10
9/10

Rep 3
0.9
0.9
1

1

1

0.9

Rep 3
0. 793
0. 784

0. 859

0.784

0.914

0.659

Rep 3
9/10

9/10

10/10

10/10

10/10
9/10

Rep 4
0.9
1

1

0.9
1

1

Rep 4
0. 777

0. 798
0. 903

0. 761
0. 92

0. 789

Rep 4
9/10
10/10

10/10

9/10

10/10
10/10

000-092-188-2 CETISTv1. 8.8.3 Analyst:. 3- QA:_



CETIS Analytical Report

Fathead Minnow 7-d Larval Survival and Growth Test

Analysis ID:
Analyzed:

Batch ID:

Start Date:

Ending Date:
Duration:

Sample ID:

Sample Date:

Receive Date:

Sample Age:

01-3105-1461
15 Jul-19 14:21

19-8115-4530

25Jun-1914:50

02Jul-1909:20

6d 19h

21-2668-0797

24 Jun-19 08:45

25Jun-1911:20

30h

Data Transform Zeta

Angular (Corrected) NA

Dunnett Multiple Comparison Test

Control

Dilution Water

ANOVA Table

Source

Between

Error

Total

vs C-%
6. 25
12.5
25
50
100

Sum Squares
0.04537219
0.08631783
0. 13169

Distributional Tests

Attribute

Variances

Variances

Distribution

Test

Endpoint:
Analysis:

Test Type:

Protocol:

Species:

Source:

Code;

Material:

Source:

Station:

7d Survival Rate

Parametric-Control vs Treatments

Growth-Survival (7d)

EPA/821/R-02-013 (2002)
Pimephales promelas

Aquatox, AR

B4383-01

Mining Discharge/Runoff

Northern Star(Pogo) LLC (AK0053341)

Alt Hyp Trials
OT NA

TestStat Critical

-1. 664
-2.496
-1. 664
-2. 496

2.407
2. 407
2. 407
2. 407

-0.8321 2.407

Mean SquareSquare
0.009074438
0.004795435

Test Stat

Mod Levene Equality of Variance 1. 133
Levene Equality of Variance
Shapiro-Wilk W

7d Survival Rate Summary

c-%
0

6. 25
12.5
25
50
100

Normality

Control Type Count Mean
Dilution Water 4

4

4

4

4

4

0. 925
0. 975
1

0.975
1

0. 95

Angular (Corrected) Transformed Summary

c.%

0

6. 25
12.5
25
50
100

Control Type Count Mean

Dilution Water 4

4

4

4

4

4

1.29
1.371
1.412
1.371
1.412
1. 331

5. 933
0.9428

95% LCL

0. 8454
0. 8954
1

0. 8954
1

0. 8581

95% LCL

1. 16
1.242
1.412
1.242
1.412
1. 181

Seed

NA

MSD DF

0. 118 6
0. 118 6
0. 118 6
0. 118 6
0. 118 6

DF
5

18
23

Critical

4. 248
4.248
0.884

95% UCL
1

1

1

1

1

1

95% UCL
1.419
1. 501
1.412
1. 501
1.412
1. 48

P-Value

0. 9975
0. 9998
0. 9975
0. 9998
0. 9731

FStat

1.892

P-Value

0. 3786
0. 0021
0. 1880

Median

0.9
1

1

1

1

0. 95

Median

1.249
1.412
1.412
1. 412
1.412
1. 331

Report Date: 15 Jul-19 14:22 (p 1 of 4]
Test Code: B438301 ppc | 03-4223-4720

Eurofins TestAmerica

CETIS Version: CETISv1.{
Official Results: Yes

Analyst: Brett Muckey

8.8

Diluent: Mod-Hard Synthetic Water

Brine:

Age:

Client:

Project:

PMSD NOEL LOEL

8.2% 100 >100

P-Type Decision(a:5%)

CDF Non-Significant Effect
CDF Non-Significant Effect
CDF Non-Significant Effect
CDF Non-Significant Effect
CDF Non-Significant Effect

P-Value Decision(a:5%)
0. 1458 Non-Significant Effect

Decision(a:1%)
Equal Variances
Unequal Variances
Normal Distribution

Min Max Std Err

0.9 1 0.025
0.9 1 0. 025
1 1 0
0.9 1 0.025
1 1 0
0.9 1 0.02887

Min Max Std Err

1.249 1.412 0.04074
1.249 1.412 0.04074
1.412 1.412 0
1.249 1.412 0. 04074
1.412 1.412 0
1.249 1.412 0.04705

TOEL

NA

cv%

5. 41%
5. 13%
0. 0%
5. 13%
0. 0%
6. 08%

cv%

6. 32%
5. 94%
0.0%
5.94%
0. 0%
7.07%

i - Corvallis

r

TU
1

%Effect

0. 0%
-5.41%
-8. 11%
-5.41%
-8.11%
-2. 7%

'/.Effect
0. 0%
-6. 32%
-9.48%
-6. 32%
-9.48%
-3. 16%

000-092-188-2 CETISTv1. 8. 8.3 Analyst:.
^ QA:_



CETIS Analytical Report

Fathead Minnow 7-d Larval Survival and Growth Test

Report Date: 15 Jul-19 14:22 (p 2 of 4)
Test Code: B438301 ppc | 03-4223-4720

Eurofins TestAmerica - Corvallis

Analysis ID:
Analyzed:

7d Survival

c-%
0

6. 25

12.5
25

50

100

01-3105-1461

15 Jul-19 14:21

Rate Detail

Control Type
Dilution Water

Rep 1
1

1

1

1

1

1

Endpoint:
Analysis;

Rep 2
0.9
1

1

1

1

0.9

Angular (Corrected) Transformed Detail

c-%
0

6. 25

12.5

25

50

100

7d Survival

C.Vo
0

6.25

12.5

25

50

100

Graphics

1.0

0.9

0.8

0.7

0.6

s
.B 0.5

0.4

0.3

0.2

0.1

Control Type
Dilution Water

Rate Binomials

Control Type
Dilution Water

ztz
v\

J

Rep 1
1.412

1.412

1.412

1.412

1.412

1.412

Rep 1
10/10

10/10

10/10

10/10

10/10

10/10

.

Rep 2
1.249

1.412

1.412

1.412

1.412

1.249

Rep 2
9/10

10/10

10/10

10/10

10/10

9/10

H

7d Survival Rate

Parametric-Control vs Treatn

Rep 3
0.9

0.9
1

1

1

0.9

Rep 3
1.249

1. 249

1.412

1.412

1.412

1.249

Rep 3
9/10

9/10
10/10

10/10
10/10

9/10

. B

Rep 4
0.9
1

1

0.9
1

1

Rep 4
1. 249

1.412

1.412

1.249

1.412

1.412

Rep 4
9/10

10/10

10/10

9/10
10/10

10/10

Reject Null

II
n

CETIS Version:

Official Results:

CETISvl. 8.8
Yes

-0.08 r

-0. 10

-0.12 :a

-0.14

-0.16
-2.0

C-o/o

-0.5 0.0

Rankits

000-092-188-2 CETISTv1. 8. 8.3 Analyst:. ^ QA:_



Fathead Minnow 7-d Larval Survival and Growth Test

Analysis ID:
Analyzed:

Batch ID:

Start Date:

Ending Date:

Duration:

Sample ID:

Sample Date:

Receive Date:

Sample Age:

01-3824-2614
15 Jul-19 14:21

19-8115-4530

25 Jun-19 14:50

02Jul-1909:20

6d 19h

21-2668-0797

24Jun-1908:45

: 25 Jun-19 11:20

30h

Data Transform Zeta

Untransformed 1 NA

Dunnett Multiple Comparison Test

Control

Dilution Water

ANOVA Table

Source

Between

Error

Total

vs C.%
6. 25
12.5
25
50
100*

Sum Squares
0.09963173
0.05925659
0. 1588883

Distributional Tests

Attribute

Variances

Distribution

Test

Endpoint:
Analysis:

Test Type:
Protocol:

Species:
Source:

Code:

Material:

Source:

Station:

Mean Dry Biomass-mg
Parametric-Control vs Treatments

Growth-Survival (7d)

EPA/821/R-02-013 (2002)
Pimephales promelas

Aquatox, AR

B4383-01

Mining Discharge/Runoff

Report Date: 15 Jul-19 14:22 (p 3 of 4)
Test Code: B438301ppc | 03-4223-4720

Euroflns TestAmerica

CETIS Version: CETISvl. 8.8
Official Results: Yes

Analyst: Brett Muckey

Diluent: Mod-Hard Synthetic Water

Brine:

Age:

Client:

Project:

Northern Star (Pogo) LLC (AK0053341)

Alt Hyp Trials
OT NA

TestStat Critical

-0.2281 2. 407
-0. 4685 2.407
-0. 604
-2.946
2. 514

2. 407
2. 407
2. 407

Mean Square
0.01992635
0.003292033

Bartlett Equality of Variance
Shapiro-Wilk W Normality

Mean Dry Biomass-mg Summary

c-%
0

6. 25
12.5
25
50
100

Control Type Count
Dilution Water 4

4

4

4

4

4

Mean Dry Biomass-mg Detail

c-%
0

6. 25

12.5

25

50

100

Control Type Rep 1
Dilution Water 0. 783

0. 865

0. 751

0. 872

0. 851

0.709

'iJormality

t Mean

0. 801
0.8103
0. 82
0.8255
0. 9205
0. 699

Rep 2
0.851

0.794

0.767

0. 885

0.997
0.639

Test Stat

2. 384
0.9319

95% LCL

0. 7469
0. 7514
0. 7039
0. 7266
0.8254
0.5927

Rep 3
0. 793

0. 784

0.859

0.784

0. 914
0. 659

Seed

NA

MSD DF

0. 098 6
0. 098 6
0. 098 6
0.098 6
0.098 6

DF
5

18
23

Critical

15. 09
0. 884

95% UCL

0.8551
0. 8691
0. 9361
0. 9244
1.016
0. 8054

Rep 4
0.777

0. 798

0. 903

0. 761

0. 92
0. 789

. P-Value
0. 8917
0. 9351
0. 9526
1.0000
0.0408

FStat
6. 053

P-Value

0. 7938
0. 1074

Median

0.788
0. 796
0.813
0. 828
0. 917
0. 684

PMSD NOEL LOEL TOEL
12. 2% 50 100 70. 71

P-Type Decision(a:5%)
CDF Non-Significant Effect
CDF Non-Significant Effect
CDF Non-Significant Effect
CDF Non-Significant Effect
CDF Significant Effect

P-Value Decision(a:5%)
0.0019 Significant Effect

Decision(a:1%)

Equal Variances
Normal Distribution

Min Max Std Err CV%

0.777 0.851 0.01699 4. 24%
0.784 0.865 0.01849 4.56%
0.751 0.903 0.03649 8. 9%
0.761 0. 885 0.03107 7. 53%
0.851 0. 997 0.02989 6. 5%
0.639 0. 789 0.03342 9. 56%

- Corvallis

TU
2

% Effect

0. 0%
-1. 16%
-2. 37%
-3.06%
-14. 92%
12. 73%

000-092-188-2 CETISTv1. 8. 8.3 Analyst:. s- QA:_



CETIS Analytical Report

Fathead Minnow 7-d Larval Survival and Growth Test

Analysis ID: 01-3824-2614 Endpoint: Mean Dry Biomass-mg
Analyzed: 15 Jul-19 14:21 Analysis: Parametric-Control vs Treatments

Graphics

g 0.8 R

iil^tfu

0.100

0.075

0.050

0. 025

0.000

Report Date: 15 Jul-19 14:22 (p 4 of 4)
Test Code: B438301 ppc | 03-4223-4720

Eurofins TestAmerica - Corvallis

CETIS Version: CETISvl. 8.8
Official Results: Yes

12.5

c-%

0.0

RanMts

000-092-188-2 CETISTv1. 8. 8.3 Analyst: ts" QA:_



CETIS Analytical Report

Fathead Minnow 7-d Larval Survival and Growth Test

Report Date: 15 Jul-19 14:22 (p 1 of 1)
Test Code: B438301 ppc | 03-4223-4720

Euroflns TestAmerica - Corvallis

Analysis ID:
Analyzed:

11-9468-9418
15 Jul-19 14:21

Batch ID: 19-8115-4530

Start Date: 25 Jun-19 14:50

Ending Date: 02 Jul-19 09:20
Duration: 6d 19h

Endpoint: Mean Dry Biomass-mg
Analysis: Linear Interpolation (ICPIN)

Test Type: Growth-Survival (7d)
Protocol: EPA/821/R-02-013 (2002)
Species: Pimephales promelas

Source: Aquatox, AR

CETIS Version:

Official Results:

CETISvl. 8.8
Yes

Analyst:
Diluent:

Brine:

Age:

Brett Muckey

Mod-Hard Synthetic Water

Sample ID: 21-2668-0797

Sample Date: 24 Jun-19 08:45
Receive Date: 25 Jun-19 11:20

Sample Age; 30h

Linear Interpolation Options

X Transform Y Transform

Log(X+1) Linear

Point Estimates

Level % 95% LCL
IC25 >100 N/A

I

95% I

N/A

Mean Dry Biomass-mg Summary

C-% Control Type
0 Dilution Water
6. 25
12.5
25
50
100

Mean Dry Biomass-mg Detail

C-% Control Type
0 Dilution Water
6. 25

12.5

25

50

100

Code:

Material:

Source:

Station:

Seed

2143973

JCL TU

<1

Count Mean
4

4

4

4

4

4

Rep 1
0. 783

0.865

0. 751

0. 872

0. 851

0.709

0. 801
0.8103
0. 82
0. 8255
0.9205
0.699

Rep 2
0.851

0.794

0.767

0.885
0. 997

0. 639

B4383-01

Mining Discharge/Runoff

Northern Star (Pogo) LLC (

Resamples
200

95% LCL
NA

Min

0.777
0. 784
0. 751
0. 761
0. 851
0.639

Rep 3
0. 793

0. 784

0. 859

0. 784

0. 914
0. 659

Exp 95%
Yes

. 95%UCL
NA

Client:

Project:
AK0053341)

CL Method

Two-Point Interpolation

Calculated Variate

Max

0. 851
0.865
0. 903
0. 885
0.997
0.789

Rep 4
0. 777

0.798

0.903

0. 761

0. 92
0. 789

Std Err

0. 01699
0.01849
0.03649
0.03107
0. 02989
0. 03342

Std Dev
0.03398
0. 03697
0.07298
0. 06215
0. 05979
0.06683

cv%

4.24%
4. 56%
8. 9%
7. 53%
6. 5%
9. 56%

%Effect

0. 0%
-1. 16%
-2. 37%
-3. 06%
-14. 92%
12. 73%

Graphics

40 6C

c-%

000-092-188-2 CETISTv1. 8. 8.3 Analyst:. ^ QA:_



APPENDIX B

REFERENCE TOXICANT DATA SHEETS



TestAmerica

Random Tenq)late Used: 6 cone. x 4

StockSoi. ro'ZBA -0)
OiganismID: EHM 2-0^'2-

Client QA/QC

FATHEAD MEWOW 7-DAY SUttVIVAL AND WATER QUALHY DATA

.
# Waterbafh/incubatorUsed: Datelmtiated

Date Terminated

Test Container Size: 800 ml

. RefTox Sanq)le Description

Tech: Day oTft Day 1 Tfi Day 2 TT?- Day 3 TA- Day 4 Tft Day 5 MS-^S^ ^^0Ew ̂ -jfl
Time DayO^^^ DaylW^Z Day2 /'? ; 2fl DaysB^. Day4^^_ Day 5 JZi^Wfi ̂ Mft^

^t .OK/^.<

/2S'/20 Time
, 2- , 20 I Time ( : 0 S

Solution Volume / rep: 500 ml

KC1 (50 g/L stock)

Cone.
or

Percent

I
s

^>
^
Q

^>
^
0

^
0

1-1

^
0

N

^
0
.^.'

Day

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

A

10
<t>
»0
0

*0
10
0

;

(0

6

10
,0

10

10

0

10
0

10

Number of Live Organisms

B

10
10

0

<0
'8

0

10
,0

10
to
10

0

10

tO

0

10
10

10
0

10
0

c

10
fV

ff
fo

0

10
0

(0

10
10
,0

0

16
0

10

10
0

10
0

D

10

,0
0

10

(0
10

10
0

0

10
,0
fO
;
(0

10
;

10

10

Dissolved 0^
m

Pre

f

»&.

Post

'I
,0
..

»

.o

'0
.0

f

'0

%»0

.0
'0

. Indicates one organism inadvertently poured off during sohition renewal, replaced into c<mtamer.
"M" = organism missing, start count reduced. "Inj" = organism injured, remove fi-am stats.

"F" = fimgus noted ou dead orgimisms. Pre =Pre-renewal solutions. Post =Post-renewal solutions.

End oint Cusum Chart Limits

Pre

^

7-

. 7
-7.

7.
.7

2-M.S

z-
2. 4. IL 0

Day 0 Temperatures = Post-renewals
Therm ID# = Thermometer ID used for all measurements that day.

^3^^ = Temp. out ofrecomqended range

Task Manager g. \ Mk\y>~Ll

Survival - £ 25

Growth - ICts

c?M

0^7
O^G to 0^

0^5 to ̂ "73
Project Manager

QA Officer

/
2-1111 DwsControllD: <282-<»<a



1.2

REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM)
CHART

0) ol> o>

EC25

EPA 25th Quartile

11 8 S I I i I II
Organism ID#

Average
EPA75thQuartite

Cusum Chart Limits

^aW!]^"^

NlaB (l

SssSfiomt CbwsvSG Suraaval

'StMs Meaiioa? IJfleatlatepslatioa

Ttest Goaditiojasi Reron AIH, 25-oC

Sti-aIei^i^ViscompiifrSlto-E^ W.

ffltlbef^QS^d^EfA
TestSlatt

AS? !/ . te, ,._,,^
28 2008 10/2/2018

29 2009 10/4/2018
30 2017 11/6/2018

31 2020 12/4/2018

32 2026 1/15/2019

33 2030 1/29/2019

34 2033 2/12/2019

35 2036 3/5/2019

36 2037 3/14/2019
37 2039 3/26/2019
38 2043 4/16/2019

39 2048 5/30/2019

40 2050 6/11/2019

41 2052 6/25/2019

42

43

l@tfa. {^^ontwt^misy S

2StfaQuai!tQe V(wssrof%&'/Bft)?= 11

T5fbQua^6^f^Maii»glwu^iw ^

9Qa ̂Ujattile EV (ftonlmt^mU^ ^J2

a& (SWi.aiaS 7StU Gys} and Cffnti-QliumK (iethand9@fh C^A

Contwf&sVS, theSK4 ©imlw^fatsvawased to seK^sam^aWimiits.

GusumCiiisri :Lmmts

g;^ S© ,, .A%S-^y:;. A»6a3_
mss

0.638

0.63
0.59
0.61

0.68

0.62

0.62
0.59
0.63

0.61

0.58
0.56

0.60

0.61

0.6
0.6

0.6
0.6
0.6

0.6

0.6
0.6
0.6

0.6

0.6
0.6

0.6

0.6

s©
0.02
0.02

0.02
0.02
0.02

0.02

0.02
0.02
0.02

0. 02

0.02
0.02

0.03

0.03

0.571
0.57

0.57

0.57

0.57
0.57

0.57

0.57
0.57

0.57

0.57

'fl-s^y
0.56

0.56

0.644
0.65

0.65

0.65

fc'.jiisSi^
0.66
0.66
0.66
0.66

0.66

0.66

0.66
0.67

0.67

tv

0.03
0.03
0.03

0.03

0.04
0.04
0.04

0.04

0.04
0.04

0. 04

0.04
0.04

0.04

FHM Chronic Surv. (KC1), 7/15/2019 ASL912-0711



REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM)
CHART

1.2 . .'iii. -' - -- i

s i
s
1 0.8

? 0.6 '

I:
's.-?,

0.2

fc R S fc
o> o> 0) a*

IC25

EPA25thQuartile

Axis Title

Average
EPA 75th Quartile

11

Cusum Chart Limits

-Eadpoitat Cla»nici©i-owdi. ioBaassl

;Stats MedioA UBCTT InfeipoiatiBn

Tsst^nditions; BecoaNH, 2S*o@

Sttwia6- V is conyared^ SfA Wafn

^o^cr »-<M»&mfe^y
y .,,. '. T^sfeStait'

 

#i

2008

2009

2017
2020
2026

2030

te'A
28
29
30

31
32
33

34

35
36
37

38
39
40

41

42

43

^ffritml

m

li9&..QtMU!tfle'CV(®awro/A'>»6)= 12

IS&Qua^teOr (wwwng U»ii^<= fl.2i

?^fiQpariile V (wamwg KmSS)si 0:38

$©a-QuaTtfle"C9^<c0niiw?7&n<t)te ®s4^

ftS&QndTSffl^y^wid Contromimils (l'Othmnd9Q)Sl Cy^,,
UfnVs, iReSPA Ci> twiHmits^ir'eiWed^setCssum^icMlunite

.g ©usumC'iliaet Lafflfflits

2033

2035

2037

2039
2043
2048

2050

2052

10/2/2018

10/4/2018

11/6/2018

12/4/2018

1/15/2019
1/29/2019

2/12/2019

3/5/2019
3/14/2019

3/26/2019

4/16/2019

5/30/2019
6/11/2019

6/25/2019

0.61

0.62

0.58

0.61
0.70
0.62

0.60

0.59

0.61
0.56

0.58
0.56
0.61

0.57

^ym..

0.58
0.58
0.58

0.58

0.58
0.59
0. 59

0.59
0.59
0. 60

0.59

0.59
0. 59

0. 59

's

0.03
0.03
0.03
0.03

0.03
0.04
0.04

0.04

0.04

0. 04

0. 04

0.04
0.04

0. 04

^<3-2^-\. ^^^.-
0.44

0.44
0.44
0.44

0.44

0.45

0.45
0.45
0.45

0.45
0.45

0.45

0.45

0.45

0.72

0.72

0.72

0.72
0.72
0.73

0.73

0.74
0.74

0.74

0.74
0.74
0.74

0.73

0.05

0.05

0.05
0.05
0.07

0.07

0.07

0.07
0. 07

0.07
0.07
0.07

0. 07

0.07

FBM Chronic Growth (KC1), 7/15/201S ASL912-0711



APPENDIX C

CHAIN OF CUSTODY



.. eurofins
Environment Testing

I TestAmerica

Batch Number: (3> " ^ ̂  " 0^
Client/Project: 5 (^ 0)

Date Received:

Received By:

Sample Receipt Record

tl^ ^-s A

Were custody seals intact?

Packing Material:

Temp OK? (<6°C) Therm ID^n^ Expires: "] / (^/ 20(°( Obsen/ed:H \ °C, Actual Temp:^(. o°C

Was a Chain of Custody (CoC) Provided?

Was the CoC correctly filled out? (If No, document below)

Were the samole containers in good condition (not broken or leaking)?

Are all samples within 36 hours of collection?

Method of Shipment: D Hand Delivered, C] FedEx, Q UPS, D Greyhound,

Yes Q No D N/A

Ice \_\ Blue Ice || Box

Yes D No D N/A

Yes LJ No |_| N/A

Yes I I No |_| N/A

Yes D No D N/A

Yes D No D N/A

Other: Ci <3t/C^w^ F] N/A

Sample Exception Report (The following exceptions were noted)

Client was notified on:

Resolution to Exce tion:

Client contact:

Bioassay Receipt verification (ASL933-0918).xlsx
Doc Control ID; ASL993-0918
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Gotdstreak

=027 F I 2 2 "
Date

24 JUN 19
'iecesS 194 C 9501
2

S 1 PD ll^5^Tota?Wdght
iiiii

rece Weight

Gofdstreak

Bmc Number

1

SHIPPER
PHONE #

9076873579
CONSIGNEE
RHONE #

541-926-7300

.

11
f

Goldstreak

<̂y0

c
V-

^

V3
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i
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Goldstreak

= 27 F I I

Dale

S 1
S 134

C 950
SHIPPER

.

24JUN19 PHONE #
P SS 9076873579

2
atal Weight
~ii~r

Weight

I

PHONED
541-926-7300

il
^i

BU( Number

Gofdstreak Goldstreak



Shipper's Account Number

Customer's ID Number

48927

027 FAI 28249922
Shipper's Name and Address

Northern Star (Pogo) LLC
Mile 50 Pogo Mile Road
Delta Junction, AK 99737
USA

Tel: 9076873579
Consignee's Name and Address Consignee's Account Number

City Delivery
HFPU
Portland, OR X
USA

Tel: 541-926-7300
Issuing Carrier's Agent and City

027-2824 9922

Agent's !ATA Code Account No.

Airport of Departure (Addr. of Firet Cam'er) and Requested RouUng

Fairbanks
To By First Carrier o / By To / By

ANC Alaska Airlines PDX S
Airport of Destination Flight/Date lighVDate

Portland AS 194/24 AS 134/25
Handling InforT'iatJon

PERISHABLE CARGO (NON - FOOD)
KEEP COOL

Not Negotiable

Air Waybill
Issued By

Also notify

-y^f/as^a.
AIR CARGO

P.O. BOX 68900 SEAHLE, WA 98168
800-225-2752 ALASKACARGO.COM

Tel:
Accounting Information 48927
Northern Star (Pogo) LLC

Mile 50 Pogo Mile Road
Delta Junction, AK 99737
USA

SRN/1589
GoldStreak

Currency WT/VAL Other eclared Value For Carriage Declared Value For Customs

USD Z X X NVD NCV
Amount of Insurance

XXX

SCI

No of
Pieces

Gross

Weight
g

Ib
Commodity

Item No.

Chargeable
Weight

Rate/
Charge

110.0 110.0

Total

AS AGREED

Nature and QuanUty of Goods
(Incl. Dimensions or Volume)

NONHAZ WATER SAMPLES
CHILL

Dims: 24x13x12x2

2 110.0

Prepaid Weight Charge

AS AGREED
Valuation Charge

Tax

Collect Other Charges

XBC 10.00

AS AGREED

GSX PER

Volume: 4.333

Total Other Charges Due Agent

Total Other Charges Due Carrier

Total Prepaid

AS AGREED
Total Collect

Shipper certifies that the particulars on the face hereof are correct and that insofar as any part of the consignment
contains dangerous goods, such part Is properly described by name and is in proper condition for carriage
by air according to the applicable Dangerous Goods Regulations. I consent to the inspection of this cargo.

For: Northern Star (Pogo)
LLC

1-HIS SHIPMENT DOES NOT CONTAIN
KNGEROUS GOODS

24 Jun 2019 16:19 Fairbanks

Executed On (Date) at (Place)

Sianature of Shiooer or his Aaent

I PMEf^t DOES
ANGEROUS GOODS

Alaska Airlines

Signature of Issuing Carrier or its Agent

027-2824 9922



s^eurofins
Environment Testing
TestAmerica

gjE<e .»*^>

62-' (e-^l^l\ Date Received:

Received By

Batch Number: ^

Client/Project: t^O-^T

Were custody seals intact?

Packing Material:

Temp OK? (<6°C) Therm ID*^.^^ Expires:^ / j^/ 20 ̂ Observed: ̂ -^°C, Actual Temp: ̂ \\°C

Was a Chain of Custody (CoC) Provided?

Sample Receipt Record

G--^-)

3 Yes D No D N/A

Ice D Blue Ice D Box

Yes D No D N/A

Was the CoC correctly filled out? (If No, document below)

Were the sample containers in good condition (not broken or leaking)?

Are all samples within 36 hours of collection?

Method of Shipment: D Hand Delivered, Q FedEx, \~\ UPS, Greyhound,

Yes LJ No Q N/A

.
Yes D No D N/A

Yes D No D N/A

^ Yes Q No D N/A

Other: n.-k^\, ^^, D N/A

Sample Exception Report (The following exceptions were noted)

Client was notified on:

Resolution to Exce tion:

Client contact:

Copy of Bloassay Receipt verification (ASL933-0918)
Doc Control ID: ASL993-0918
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Î
£
0

I

^

Q

0

s
g

Q

g
§
a

0

I
3

I
u

I
£

^
-J
^

^

<^

0 -^

!1
?5
I ^
v

II

CDII
a> m

Q: CM

w S

I

.
0 m

1^ I
St I
8 ro
s

I
a>

I
^ eiSBMZBHVM
.j 91SBM ZBH VO
I
.w

i
i 31UOJLJ3 QW

eeBjv
0!UOJ43 SAM

sinov sm

It
CO Q.

(0

Ill
® I ^
a. ^ JS

.

p^
(0

.1
w

0) <U
E E

einoy QW

o.iuojqo I^IHS
sinoy IAIHS
sinoy inoji

e^nov eiuqdea

oiuojqo oueo

einoy ou93

luojqo peeqtej

einoy peeqiej
ft N

s.

0) <U

§

s
^

5 Oft

I ^ s

<^ i°i £ 6

31^s ^̂
.

Q

jeUIBtUOQ
i0#

s
0

s

1&
c3"

^

,<1

11
il

I
<£
I

(̂^
.~^<l

^

^

£S
i
0

I

(U
E
F

s

&

Q

-u

E
<0
(fl

§

^
^̂

1'

.^
(U
E »

I.
% '
Q

0)
E

^
(p
a

10
1~^,

^^

<u
E

£
"3
Q

=tt
CT
c

;&̂

I _1 J
S\/) c S

I

.1
<u

m-

I
Ui

Q.

I
.1

a.

I
.

§>
D)
<u

1

s ^
s-

S °S

co
3

§.

^

I
(0

i
i

§i(-
1 i v
t^

0

^ ^
^ ^ -

N

0) r a?
. £ r;c

l^l a>

I' '"' /0 "S'

S c ^ 3
.= ye
.O ' -0

s

!
s

I
I

.
CT/ .5'

5 5
.

!><-.§>
'u5 "i

s " g
a>
a:.

o8

CD

^ 's

^ <"

^

I
s

^

II

m-
'§
R

II
I

3
oc



Shipper's Account Number
27442486983
Customer's ID Number

48927

027 FAi 27874464
Shipper's Name and Address

Northern Star (Pogo) LLC
Mile 50 Pogo Mile Road
Delta Junction, AK 99737
USA

Tel: 9076873579
Consignee's Name and Address Consignee's Account Number

City Delivery
11 GONE circle blvd
Pdx, OR 97330
USA

Tel: 5419267300
Issuing Carrier's Agent and City

Agent's IATA Code

Not Negotiable

Air Waybill
Issued By

Also notify

027-2787 4464

y^/as/yi.
AIR CARGO

P.O. BOX 68900 SEATTLE, WA 98168
800-225-2752 ALASKACARGO.COM

Tel:

Account No.

Accounting Infomiation

Northern Star (Pogo) LLC
Mile 50 Pogo Mile Road
Delta Junction, AK 99737
USA

48927

Airport of Departure (Addr. of First Carrier) and Requested Routing

Fairbanks
To By First Carrier o/By To/By

SEA Alaska Airlines PDX .S,
Airport of Desdnatlon F.ight/Date lighVDate

Portland

Handling Information

GSX

AS 124/26 AS 3326/27

SRN/2001500
GoldStreak

Currency WTA/AL Other eclared Value For Carriage Declared Value For Customs

USD XX X NVD NOV
Amount cf Insurance

XXX

SCI

No of Gross
Pieces Weight s Commodity

Item No.
Chargeable

Weight
Rate/

Charge
Nature and Quantity of Goads
(Ind. Dimensions or Volume)

100.0 100.0 AS AGREED WATER SAMPLES

Dims:26x 13x14x2

2 100.0

Prepaid Weight Charge

AS AGREED
Valuation Charge

AS AGREED

GSX

Volume: 5.477

Collect Other Charges

XBC 10.00

Tax

Total Other Charges Due Agent

Tstal Other Charges Due Carrier

Total Prepaid

AS AGREED
Total Coliect

Shipper certifies that the particulars on the face hereof are correct and that Insofar as any part of the consignment
contains dangerous goods, such part is properly described by name and is In proper condition for carriage
by air according to the applicable Dangerous Goods Regulations. I consent to the Inspection of this cargo.

For: Northern Star (Pogo)
LLC

Sianature of ShlDQer or his Aaent

SHIPMENT DOES NOT CONTAIN
1ANGEROUS GOODS

HIS SHIPMENT DOES CONTAIN
ANGEROUS GOODS

26 Jun 2019 16:14
Executed On Date

Fairbanks

at Place

Alaska Airlines
Si nature of Issuln Carrier or Its A ent

027-2787 4464



eumfins
Environment Testing
TestAmerica

Batch Number: - U,.

Client/Project: ^ C:^^/\^^V\ fi.Vr. i^^>
Date Received:

Received By:

Sample Receipt Record

-z^-\

Were custody seals intact?

Packing Material:

Temp OK? (<6°C) Therm ID: Expires: / / 20 Observed: ̂ °C, Actual Temp: ^
Was a Chain of Custody (CoC) Provided? ^ Yes

Was the CoC correctly filled out? (If No, document below)

Were the sample containers in good condition (not broken or leaking)?

Are all samples within 36 hours of collection?

Method of Shipment: D Hand Delivered, D FedEx, Q UPS, D Greyhound, ^ Other: CJ^Ali^ D N/A

Sample Exception Report (The following exceptions were noted)

Yes Q No D N/A

Ice D Blue Ice D Box

B. Yes D No D N/A

No Q N/A

Yes D No D N/A

..Yes D No D N/A

, Yes D No

Client was

Resolutior

.s
s

12 SE

3330 00 B

Dale

28JUN
Pieces

g
FBlal Weight

116'
Weight

Box Number

Goldstreak

-027 F I 2787 '
SHIPPER

Goldstreak

9076873579
CONSIGNEE
PHO E#

413 S22 7984

Goldstreak

0

.

fe ^

11
^§1
^

Copy of Bioassay Receipt verification (ASL933-C918)
Doc Control ID: ASL993-091S
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APPENDIX E – 

ELECTRONIC MONITORING DATA 
[SUBMITTED ELECTRONICALLY VIA ALASKA ZENDTO (STATE OF ALASKA)] 

2019 MONITORING DATA 
2019 QUALIFIED DATA 

ALL HISTORIC DATA
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