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RULE 4.05.13(4)(C) ANNUAL HYDROLOGY REPORT REQUIREMENTS  
 
 (i) Water quantity monitoring data for the water year is presented Appendices 1 and 3 of this 
report.  
 
(ii) Water quality monitoring data for the water year is presented in Appendices 1 and 3 of this 
report.  Discharge monitoring reports (DMR) are submitted to the Colorado Department of 
Public Health and Environment.  Copies of each DMR are provided quarterly to the Division 
during the report year and are included in this report by reference only.   
 
(iii) A written interpretation of the data has been requested by the Division in accordance with 
Rule 4.05.13(4)(c)(iii) and is included within this annual hydrology report.   
 
The monitoring timeframe for this annual hydrology report is from October 1, 2019 through 
September 30, 2020.   
 
A description of the surface and ground water monitoring plan including the monitoring 
frequency is located in Appendix 2.05.6(3)-3.  All monitoring locations are shown on Maps 2.04-
7-1 and 2.04.7-10.  This information can be located in Permit No. C-2010-089. 
 
Surface Water 
 
Surface water monitoring sites are comprise of several sites, which comprise the current, 
upstream, and downstream condition and are briefly described below.  Please see Map 2.04.7-1 
for monitoring locations.  
 

 SW-N1 is located on Tuttle Draw and represents the down gradient condition below 
mining. 

 
 SW-N3 is located on Tuttle Draw and represents the down gradient condition below 

mining. 
 

 SW-N202 is located on Meehan Draw and represents the downstream condition below 
mining. 
 

 SW-N207 is located on Meehan Draw and represents and up gradient condition. 
 

 SW-N208 is located on Meehan Draw and represents and up gradient condition. 
 

 SW-N209 is located at the inlet of the North Lateral and represents up gradient condition.   
 

 SW-N210 is located at an inlet of an irrigation pipe and represents the up gradient 
condition. 
 

 SW-N213 is located on Nygren Draw and represents the up gradient condition. 
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 SW-N214 is located on Nygren Draw and represents the down gradient condition. 
 

 SW-N215 is located on an unnamed draw upstream of the Meehan Draw Confluence and 
represents the up gradient condition. 
 

 SW-N216 is located on unnamed draw downstream of the Meehan Draw Confluence and 
represents the down gradient condition. 
 

 SW-N217 is located on the San Miguel River upstream of the Tuttle Draw Confluence 
and represents up gradient condition. 
 

 SW-N218 is located on the San Miguel River downstream at Coal Canyon Confluence 
and represents a down gradient condition. 
 

 SS-1 is located at the toe of the backfill of the old Nucla Mine (NH1), and represents a 
pre-mine and down gradient condition for NHN. 
 

 SS-2 is located 50 yards upstream of SS-1, at the toe of the backfill of the old Nucla 
Mine, and represents a pre-mine and down gradient condition for NHN. 
 

New Horizon North currently samples each surface water site for a variety of quality parameters. 
Of all the parameters that are analyzed for, several key indicator parameters have been identified 
and are addressed annually for the hydrology report. These parameters are lab pH, lab 
conductivity, TDS, sulfate, calcium, iron, magnesium, and sodium. Surface water monitoring 
data for the water year can be found in Appendix 1, and surface water summary graphs of the 
indicator parameters for all monitoring locations are provided in Appendix 2.   
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SW-N1 and NW-N3 - Tuttle Draw  
 
Data for sites SW-N1 (up gradient) and SW-N3 (down gradient) have been complied and are 
shown on the summary tables below and graphically.  Summary tables for indicator parameters 
are provide below for each site and include data from 2008 to the end of September of 2020 if 
available.   
 

SW-N1 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 8.3 0.3 1.4 8.5 7.1 2/18/11 11/13/18 
Lab Cond. (umhos/cm) 946 606 2,613 2,910 297 9/26/12 6/5/19 
TDS (mg/l) 714 568 2,509 2,690 181 9/26/12 8/24/07 
Sulfate (mg/l) 323 300 1,653 1,700 48 9/26/12 6/5/19 
Calcium (mg/l) 119 77 455 496 41 9/26/12 6/5/19 
Iron (tot rec ug/l)1 1,258 1,763 8,890 9,050 160 8/16/07 2/24/06 
Magnesium (mg/l) 54 50 196 204 8 9/26/12 8/17/07 
Sodium (mg/l) 21 17 61 66 5 2/17/06 8/20/07 
 

SW-N3 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 8.2 0.2 1.4 8.6 7.2 9/4/08 8/16/02 
Lab Cond. (umhos/cm) 1,843 937 3,240 3,640 400 2/10/15 8/13/07 
TDS (mg/l) 1,594 981 3,208 3,440 232 2/10/15 8/24/17 
Sulfate (mg/l) 910 612 2,130 2,220 90 2/10/15 8/17/07 
Calcium (mg/l) 253 136 504 558 54 8/31/02 8/17/07 
Iron (tot rec ug/l)1 1,140 1,726 10,470 10,600 130 8/16/07 5/17/08 
Magnesium (mg/l) 113 74 246 259 13 2/10/15 11/21/07 
Sodium (mg/l) 59 46 204 212 8 2/20/12 8/20/07 
1 Iron has been historically reported as total recoverable and it has been analyzed as total dissolved for this water 
year.  This discrepancy will be corrected in future hydrology monitoring reports and with the laboratory.  The 
indicator graphs in Appendix 4 provide historical data for iron in total recoverable and total dissolved.   

 
A review of the water year data indicates that all sample results trended within previous results, 
with the mean of all the indicator parameters remaining relatively constant.  As shown on the 
graphs for all indicator parameters, SW-N3 is showing slight increases in laboratory 
conductivity, TDS, sulfate, and sodium, which is consistent with mining related impacts down 
gradient of a mining operation.  New Horizon Mine (Permit No. C-1981-008) is more likely to 
be influencing Tuttle Draw than New Horizon North Mine.  Monitoring results also show normal 
seasonal fluctuations, including influences from local irrigation water.   
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SW-N202, SW-N207, and SW-N208 – Meehan Draw  
 
Data for sites SW-N202 (down gradient), SW-N207 (up gradient), and SW-N208 (up gradient), 
have been complied and are shown on the summary tables below and graphically.  Summary 
tables for indicator parameters are provide below for each site and include data from 2008 to the 
end of September of 2020 if available.   
 

SW-N202 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 7.9 0.4 1.3 8.4 7.1 6/5/19 2/12/15 
Lab Cond. (umhos/cm) 1,216 431 1,852 2,040 188 2/21/18 2/18/20 
TDS (mg/l) 988 431 1,443 1,880 437 2/21/18 5/22/14 
Sulfate (mg/l) 581 354 1,092 1,260 168 3/20/12 5/16/17 
Calcium (mg/l) 199 76 245 351 106 3/20/12 5/16/17 
Iron (tot rec ug/l) 1,708 1,721 9,520 9,770 250 2/21/18 5/23/16 
Magnesium (mg/l) 54 23 83 108 26 3/3/10 5/22/14 
Sodium (mg/l) 19 6 19 29 11 2/21/18 5/22/14 
 

SW-N207 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 8.4 0.1 0.6 8.6 8.0 6/16/09 2/11/14 
Lab Cond. (umhos/cm) 808 159 548 1,070 522 11/18/15 8/11/12 
TDS (mg/l) 530 133 444 760 316 11/13/18 8/23/12 
Sulfate (mg/l) 180 69 240 340 100 11/27/12 8/25/20 
Calcium (mg/l) 110 22 97 149 53 11/27/12 2/11/14 
Iron (tot rec ug/l) 389 336 1,350 1,410 60 6/7/10 12/1/10 
Magnesium (mg/l) 38 13 51 65 14 10/23/08 8/14/12 
Sodium (mg/l) 14 4 17 23 7 11/27/12 8/14/12 
 

SW-N208 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 8.3 0.1 0.3 8.5 8.2 6/16/09 5/12/11 
Lab Cond. (umhos/cm) 583 143 422 767 345 6/17/09 5/11/12 
TDS (mg/l) 371 108 319 527 208 6/24/09 5/21/12 
Sulfate (mg/l) 128 45 150 210 60 6/11/09 5/16/17 
Calcium (mg/l) 91 24 67 119 52 5/22/14 5/16/12 
Iron (tot rec ug/l) 403 346 1,238 1,300 62 5/17/12 5/19/20 
Magnesium (mg/l) 18 8 26 34 8 6/11/09 5/16/12 
Sodium (mg/l) 8 3 13 18 5 6/11/09 5/16/12 
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A review of the water year data indicates a minimum level for  laboratory electrical conductivity 
occurred at SW-N202, a minimum for sulfate occurred at SW-N207, and minimum for iron 
occurred at SW-N208.  As shown on the graphs for SW-N202, SW-N207, and SW-N208, all 
indicator parameters indicates that up gradient and drown gradient sampling results are tending 
to track in in a similar manner for pre and post mining.  Sampling results indicate that down 
gradient impacts from mining have been minimized and sampling result show normal seasonal 
fluctuations including influences by annual irrigation.   
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SW-N215 and SW-N216 – Confluence Meehan Draw  
 
Data for sites SW-N215 (up gradient) of Meehan confluence with Coal Creek Canyon and  SW-
N216 (down gradient) of confluence of Meehan Draw with Coal Creek Canyon have been 
complied and are shown on the summary tables below and graphically.  Summary tables for 
indicator parameters are provide below for each site and include data from 2008 to the end of 
September of 2020 if available.   
 

SW-N215 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 8.3 0.1 0.2 8.4 8.2 8/24/16 2/12/14 
Lab Cond. (umhos/cm) 1,402 799 1,789 2,370 581 5/27/14 5/23/16 
TDS (mg/l) 1,061 674 1,503 1,860 357 5/27/14 5/23/16 
Sulfate (mg/l) 593 454 987 1,130 143 5/27/14 5/23/16 
Calcium (mg/l) 183 102 249 320 71 2/12/14 5/23/16 
Iron (tot rec ug/l) 773 1,380 3,740 3,870 130 11/25/13 5/26/16 
Magnesium (mg/l) 88 68 146 169 23 5/27/14 5/26/16 
Sodium (mg/l) 24 17 40 50 9 5/27/14 5/23/16 
 

SW-N216 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 8.1 0.2 0.5 8.3 7.8 8/11/12 11/17/14 
Lab Cond. (umhos/cm) 1,744 705 2,026 2,810 784 2/12/15 5/29/13 
TDS (mg/l) 1,518 786 2,144 2,660 516 3/27/12 5/29/13 
Sulfate (mg/l) 920 566 1,640 1,880 240 2/11/16 5/29/13 
Calcium (mg/l) 271 123 348 453 105 3/20/12 5/29/13 
Iron (tot rec ug/l) 1,453 620 3,010 3,580 570 2/6/17 5/28/15 
Magnesium (mg/l) 104 58 176 211 35 3/20/12 5/29/13 
Sodium (mg/l) 24 9 26 37 11 3/20/12 5/29/13 
 
A review of the water year data for these two sites indicates no maximum and minimum sample 
results occurred.  As shown on the graphs and in the water year data SW-N215 tend to be dry.  
SW-N216 all the indicator parameters are remaining at a constant level or are slightly 
decreasing.  This indicates that mining impacts have been minimized, and demonstrates normal 
seasonal fluctuations including influences by annual irrigation.   
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SW-N209 and SW-N210 – Irrigation Water 
 
Data for sites SW-N209 (up gradient) and SW-N210 (up gradient) have been complied and are 
shown on the summary tables below and graphically.  Summary tables for indicator parameters 
are provide below for each site and include data from 2008 to the end of September of 2020 if 
available.   
 

SW-N209 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 8.3 0.1 0.5 8.6 8.1 8/19/14 5/22/14 
Lab Cond. (umhos/cm) 333 71 203 433 230 11/24/10 5/30/13 
TDS (mg/l) 193 50 179 284 105 8/25/20 5/16/17 
Sulfate (mg/l) 75 32 119 120 2 8/25/20 5/16/17 
Calcium (mg/l) 53 13 41 75 34 8/24/09 6/5/19 
Iron (tot rec ug/l) 1,467 1,265 4,107 4,150 43 5/30/13 8/25/20 
Magnesium (mg/l) 6.2 1.2 4.8 8.7 3.9 11/30/10 5/30/13 
Sodium (mg/l) 4.5 1.0 3.8 6.6 2.8 11/30/10 5/30/13 
 

SW-N210 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 8.2 0.1 0.1 8.2 8.1 8/24/16 8/19/13 
Lab Cond. (umhos/cm) 383 25 36 401 365 8/24/16 8/19/13 
TDS (mg/l) 236 12 17 244 227 8/24/16 8/19/13 
Sulfate (mg/l) 104 3 4 106 102 8/19/13 8/24/16 
Calcium (mg/l) 62 4 6 65 59 8/24/16 8/19/13 
Iron (tot rec ug/l) 165 92 130 230 100 8/24/16 8/19/13 
Magnesium (mg/l) 6.7 0.9 1.3 7.3 6.0 8/24/16 8/19/13 
Sodium (mg/l) 4.7 0.4 0.6 5.0 4.4 8/24/16 8/19/13 
 
SW-N209 and SW-N210 provides an overview of the water quality utilized for irrigation at New 
Horizon North Mine, and it is representative of the quality of irrigation water utilized by every 
water user in the vicinity of the New North Horizon Mine.  There are no trends or impacts 
associated with this data set as is it not impacted by mining activities, and New Horizon North 
Mine does not have any control on the quality of water delivered through the Colorado 
Cooperative Company Ditch for irrigation purposes.  
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SW-N213 and SW-N214 - Nygren Draw 
 
Data for sites SW-N213 (up gradient) and SW-N214 (down gradient) have been complied and 
are shown on the summary tables below and graphically.  Summary tables for indicator 
parameters are provide below for each site and include data from 2008 to the end of September 
of 2020 if available.   
 

SW-N213 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 8.4 0.1 0.2 8.5 8.3 5/27/15 5/22/14 
Lab Cond. (umhos/cm) 946 009 839 1,390 551 11/18/15 5/22/14 
TDS (mg/l) 646 204 746 1,060 314 11/18/15 5/22/14 
Sulfate (mg/l) 249 93 367 471 104 11/18/15 5/22/14 
Calcium (mg/l) 123 28 97 175 78 8/25/20 5/22/14 
Iron (tot rec ug/l) 144 111 390 400 10 8/21/12 11/26/13 
Magnesium (mg/l) 44.7 15.5 67.0 87.4 20.4 11/18/15 5/22/14 
Sodium (mg/l) 22.2 8.3 32.2 42.7 10.5 11/18/15 5/22/14 
 

SW-N214 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 8.4 0.1 0.2 8.5 8.3 5/13/11 5/22/14 
Lab Cond. (umhos/cm) 940 227 826 1,380 554 11/18/15 5/22/14 
TDS (mg/l) 642 199 718 1,040 322 8/25/20 5/22/14 
Sulfate (mg/l) 246 89 333 436 103 11/18/15 5/22/14 
Calcium (mg/l) 122 28 95 174 79 8/25/20 5/22/14 
Iron (tot rec ug/l) 210 166 660 670 10 5/31/13 11/26/13 
Magnesium (mg/l) 43.3 15.8 66.4 87.3 20.9 11/18/15 5/22/14 
Sodium (mg/l) 22.0 8.3 31.8 42.5 10.7 11/18/15 5/22/14 
 
A review of the water year data indicates a maximum for calcium occurred at up gradient site 
SW-N213, and two maximums for TDS and calcium occurred at the down gradient site SW-
N214 during the same sampling event.  As shown on the graphs for indicator parameters, no 
significant trending has occurred for either location, and both locations track almost exactly the 
same.  Sampling results indicate normal seasonal fluctuations also including influences by 
annual irrigation, and further indicate impacts from mining down gradient from New Horizon 
North Mine have been minimized.   
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SW-N217 and SW-N218 – San Miguel River 
 
Data for sites SW-N217 (up gradient) and SW-N218 (down gradient) have been complied and 
are shown on the summary tables below and graphically.  Please note that at SW-N217 and SW-
N218 are sampled in accordance with the parameters specified in Rule 2.04.7-2. 
 
Summary tables for all parameters are provide below for each site and include data from 2008 to 
the end of September of 2020 if available.  Please see Appendix 2.05.6(3)-3 for additional 
information.  
 

SW-N217 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab Ph 8.4 0.1 0.8 8.7 7.9 5/12/12 11/27/12 
Lab Cond. (umhos/cm) 687 234 864 1,140 273 9/18/19 5/29/13 
TDS (mg/l) 487 187 706 876 170 9/18/19 5/29/13 
Iron, diss (mg/l) 0.03 0.04 0.21 0.22 0.005 5/27/15 11/18/19 
Iron, total (mg/l) 3.2 10.01 54.07 54.10 0.03 8/27/13 9/18/19 
Acidity CaCO3 (mg/l) 5.7 2.6 10 12.0 2.0 6/6/18 2/19/20 
Manganese (mg/l)  0.118 0.200 1.150 1.160 0.010 8/27/13 9/18/19 
TSS (mg/l) 170.2 639.7 3647.5 3650.0 2.5 8/27/13 2/12/15 
 

SW-N218 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 8.4 0.1 0.8 8.7 7.9 8/21/12 11/27/12 
Lab Cond. (umhos/cm) 792 288 1,164 1,490 326 8/29/18 5/29/13 
TDS (mg/l) 577 244 970 1,180 210 8/29/18 5/29/13 
Iron, diss (mg/l) 0.05 0.08 0.38 0.38 0.01 8/19/14 2/27/13 
Iron, total (mg/l) 2.04 5.53 31.55 31.60 0.05 8/27/13 2/21/18 
Acidity CaCO3 (mg/l) 5.7 2.6 10 12.0 2. 6/6/19 2/19/20 
Manganese (mg/l)  0.114 0.140 0.797 0.817 0.020 8/27/13 11/18/19 
TSS (mg/l) 91.4 271.8 1,567.5 1,570.0 2.5 8/27/13 8/21/12 
 
 
A review of the water year data indicated two minimums for dissolved iron and acidity occurred 
at SW-N217, and two minimums for total iron and manganese occurred at SW-N218.   As shown 
on the graphs for indicator parameters both monitoring locations track identical to each other.  
Given the distance of these two monitoring sites from New Horizon North Mine, it is impossible 
to demonstrate if any impacts were to be occurring that they would be from New Horizon North 
Mine.  There are many additional surface and groundwater water sources down gradient of New 
Horizon North Mine that contribute water also to these two sampling locations, and any potential 
impacts associated with those waters cannot be quantified.   
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SS-1 and SS-2 – Spoil Springs 
 
Data for sites SS-1 (toe of backfill NH1 mine) and SS-2 (up gradient of SS-1) have been 
complied and are shown on the summary tables below and graphically.  Summary tables for 
indicator parameters are provide below for each site and include data from 2008 to the end of 
September of 2020 if available.   
 

SS-1 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 8.0 0.1 0.5 8.2 7.7 11/25/13 5/22/14 
Lab Cond. (umhos/cm) 3,142 504 2,916 3,430 514 2/12/15 11/25/13 
TDS (mg/l) 2,782 556 2.970 3,280 310 11/17/14 11/25/13 
Sulfate (mg/l) 1,653 412 2,009 2,150 141 11/17/14 11/25/13 
Calcium (mg/l) 481 91 511 586 75 11/17/14 11/25/13 
Iron (tot rec ug/l) 1,431 2,159 10,091 10,400 309 11/27/12 5/8/18 
Magnesium (mg/l) 204 46 245 259 14 2/12/15 11/25/13 
Sodium (mg/l) 41.1 9.2 46.3 53.7 7.4 5/8/18 11/25/13 
 

SS-2 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH - - - - - - - 
Lab Cond. (umhos/cm) - - - - - - - 
TDS (mg/l) - - - - - - - 
Sulfate (mg/l) - - - - - - - 
Calcium (mg/l) - - - - - - - 
Iron (tot rec ug/l) - - - - - - - 
Magnesium (mg/l) - - - - - - - 
Sodium (mg/l) - - - - - - - 
 
A review of the water year indicates a no minimum or maximum values occurred at SS-1.  SS-2 
was did not flow for the entire water year.  As shown on the graphs for indicator parameters SS-1 
is trending upward in electrical conductivity, TDS, sodium, and magnesium.  SS-1 and SS-2 are 
located in the saturated backfill of a pre-law mine; therefore, the increases seen with SS-1 and 
any potential impacts are going to be a result of water flowing through backfill of a pre-law mine 
adjacent to New Horizon North Mine.  It is highly likely these higher values and trends are 
associated with the pre-law mine and not New Horizon North Mine.  
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Ground Water 
 
Ground water monitoring sites are comprised of several sites which comprise the current, 
upstream and downstream condition and are briefly described below.  Please see Map 2.04.7-1 
for monitoring locations.   
 

 GW-N50 monitors the underburden aquifer and represents the up gradient condition. 
 

 GW-N51 monitors the Dakota coal aquifer and represents the up gradient condition. 
 

 GW-N52 monitors the overburden aquifer and represents the up gradient condition. 
 

 GW-N53 monitors the underburden aquifer and represents the down gradient condition. 
 

 GW-N54 monitors the Dakota coal aquifer which represents the down gradient condition. 
 

 GW-N55 monitors the overburden aquifer which represents the down gradient condition. 
 

 GW-N56 monitors the underburden aquifer down-dip of the mining area. 
 

 GW-N57 monitors the Dakota coal aquifer down-dip of the mining area. 
 

 GW-N58 monitors the overburden aquifer down-dip of the mining area. 
 
New Horizon currently samples each groundwater site for a variety of quality parameters. Of all 
the parameters that are analyzed for, several key indicator parameters are identified and are 
addressed annually for the hydrology report. These are lab pH, lab conductivity, TDS, sulfate, 
calcium, iron, magnesium, sodium and elevation. Ground water monitoring data for the water 
year can be found in Appendix 1, and ground water summary graphs of the indicator parameters 
for all monitoring locations are provided in Appendix 2. 
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Wells GW-N50, GW-N51, and GW-N52  
 
GW-N50 monitors the overburden aquifer, GW-N51 monitors the Dakota coal aquifer, and GW-
N52 monitors the underburden aquifer.  This cluster of wells provides groundwater data 
representative of the up gradient condition above where mining occurred.   
 
Summary of the indicator parameters for all data acquired for each well is provided as follows: 

 
GW-N50 

Parameter Mean Std 
dev 

Range Max. Min. Max at Min at 

Lab pH 7.7 0.2 0.8 8.1 7.3 6/3/10 8/25/09 
Lab Cond. (umhos/cm) 2,567 396 1,620 3,330 1,710 6/8/20 9/23/19 
TDS (mg/l) 2,217 370 1,630 3,020 1,390 6/8/20 9/23/19 
Sulfate (mg/l) 1,349 1,1196 8,476 9,180 704 9/23/19 5/15/19 
Calcium (mg/l) 331 50 198 413 215 3/1/11 11/30/09 
Iron (toc rec ug/l) 7,331 3,765 15,670 17,500 1,830 5/21/14 2/18/14 
Manganese (mg/l) 0.93 0.29 1.08 1.55 0.47 3/3/10 2/14/18 
Sodium (mg/l) 119.8 29.6 106.3 163.0 56.7 3/10/20 9/23/19 
Magnesium (mg/l) 175 46 228 246 18 6/8/20 12/9/19 
 

 
GW-N51 

Parameter Mean Std 
dev 

Range Max. Min. Max at Min at 

Lab pH 6.8 0.6 2.3 7.9 5.6 2/20/13 11/15/17 
Lab Cond. (umhos/cm) 1,036 118 564 1,410 846 5/22/09 2/14/18 
TDS (mg/l) 756 112 535 1,100 565 5/28/09 5/21/14 
Sulfate (mg/l) 455 114 469 700 231 5/26/09 5/21/14 
Calcium (mg/l) 114 20 83 167 84 8/25/11 2/9/17 
Iron (toc rec ug/l) 19,361 13,080 56,340 57,200 860 5/17/18 5/21/14 
Manganese (mg/l) 1.00 0.40 1.36 1.96 0.60 8/29/11 11/15/17 
Sodium (mg/l) 26.8 7.1 35.7 50.3 14.6 5/20/09 2/10/16 
Magnesium (mg/l) 50.7 9.8 50.1 85.7 35.6 5/20/09 2/10/16 
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GW-N52 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 7.7 0.2 1.3 8.3 7.0 8/26/11 11/15/17 
Lab Cond. (umhos/cm) 881 137 597 1,250 653 11/23/11 8/23/17 
TDS (mg/l) 622 119 600 1,030 430 12/2/11 5/21/12 
Sulfate (mg/l) 283 83 412 580 168 12/1/11 5/15/12 
Calcium (mg/l) 165 33 162 279 117 11/22/11 8/23/17 
Iron (toc rec ug/l) 195 778 4,463 4,470 7 3/10/20 7/24/18 
Manganese (mg/l) 0.06 0.23 1.41 1.41 0.01 3/10/20 5/28/11 
Sodium (mg/l) 7.6 1.6 9.4 15.1 5.7 3/10/20 8/23/17 
Magnesium (mg/l) 18.8 4.6 22.8 34.8 12.0 3/10/20 8/23/17 
 
A review of the water year for this series of wells indicates maximum values for electrical 
conductivity, TDS, sodium and magnesium occurred at GW-N50, while one minimum value for 
magnesium was also recorded.  Sampling results for GW-N52 recorded four maximum values 
for iron, manganese, sodium and magnesium.   These wells are up gradient of mining and 
represent groundwater conditions that are not influenced by mining activities.   
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Wells GW-N53, GW-N54, and GW-N55  
 
GW-N53 monitors the underburden aquifer, GW-N54 monitors the Dakota coal aquifer, and 
GW-N55 monitors the overburden aquifer.  This cluster of wells provides data representative of 
the down gradient condition below where mining occurred. 

 
Summary of the indicator parameters for each well are provided as follows: 

 
GW-N53 

Parameter Mean Std 
dev 

Range Max. Min. Max at Min at 

Lab pH 8.0 0.1 0.5 8.2 7.7 10/18/08 11/13/13 
Lab Cond. (umhos/cm) 3,296 154 700 3,550 2,850 12/19/19 7/25/18 
TDS (mg/l) 2,848 209 700 3,270 2,570 3/4/20 5/28/09 
Sulfate (mg/l) 1,579 98 430 1,830 1,400 2/25/15 5/26/09 
Calcium (mg/l) 306 19 79 344 265 3/4/20 12/1/10 
Iron (toc rec ug/l) 465 568 2,160 2,180 20 7/25/18 3/23/10 
Manganese (mg/l) 0.056 0.045 0.135 0.140 0.005 11/19/16 12/1/09 
Sodium (mg/l) 200 22 73 238 165 8/25/11 11/28/17 
Magnesium (mg/l) 248 15 73 281 208 11/23/11 12/1/10 
 

GW-N54 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 7.9 0.1 0.5 8.1 7.6 10/18/08 8/20/14 
Lab Cond. (umhos/cm) 4,696 949 3,960 6,100 2,140 8/20/14 11/24/10 
TDS (mg/l) 4,702 1,125 5,280 6,940 1,660 2/25/15 12/8/10 
Sulfate (mg/l) 2,969 919 4,518 5,030 512 2/25/15 9/16/20 
Calcium (mg/l) 437 82 333 534 201 11/17/15 9/1/10 
Iron (toc rec ug/l) 4,436 4,523 20,300 21,000 700 8/20/14 5/17/12 
Manganese (mg/l) 0.482 0.216 0.740 0.870 0.130 11/13/13 6/2/10 
Sodium (mg/l) 168 36 146 213 67 8/24/09 8/31/10 
Magnesium (mg/l) 573 150 654 880 226 11/17/15 12/1/10 
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GW-N55 

Parameter Mean Std 
dev 

Range Max. Min. Max at Min at 

Lab pH 7.8 0.1 0.4 8.1 7.5 2/27/10 3/4/20 
Lab Cond. (umhos/cm) 8,985 2,477 7,900 13,000 5,100 9/16/20 8/26/15 
TDS (mg/l) 10,985 3,787 10,800 16,500 5,700 9/16/20 8/26/15 
Sulfate (mg/l) 7,422 2,735 8,900 12,600 3,700 3/4/20 11/30/09 
Calcium (mg/l) 454 23 75 496 421 3/3/10 9/16/20 
Iron (toc rec ug/l) 825 965 3,750 3,800 50 8/26/15 3/2/10 
Manganese (mg/l) 0.34 .26 .81 0.82 0.02 9/16/20 8/25/11 
Sodium (mg/l) 345 37 137 444 307 8/25/11 12/9/19 
Magnesium (mg/l) 1,694 734 2,190 2,840 650 9/16/20 2/18/14 
 
A review of the water year data indicates three maximum values for electrical conductivity, TDS 
and calcium occurred at GW-N53.  GW-N54 exhibited one minimum value for sulfate.   GW-
N55 exhibited maximum values during the water year for electrical conductivity, TDS, sulfate, 
manganese, and sodium.  GW-N55 also exhibited minimums during the water year for pH, 
calcium, and sodium.  GW-N55 is trending upward for several of the indicator parameters 
including TDS, sulfate, manganese, magnesium, and electrical conductivity.  With the upwards 
trends in this well, pre-mining sample results were high compared to up-gradient location (GW-
N52) and the other wells in this series.  GW-N53 and GW-N54 tend to track similar with 
sampling results indicating normal seasonal fluctuations including influences for seasonal 
irrigation.  
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Wells GW-N56, GW-N57, and GW-N58  
 
GW-N56 monitors the overburden aquifer, GW-N57 monitors the Dakota coal, and GW-N58 
monitors the underburden aquifer.  This cluster of wells provides groundwater data 
representative of the up gradient condition above where mining occurred.   
 
Summary of the indicator parameters for each well are provided as follows: 

 
GW-N56 

Parameter Mean Std 
dev 

Range Max. Min. Max at Min at 

Lab pH 7.8 0.1 0.4 8.0 7.6 8/14/13 11/27/12 
LabCond. (umhos/cm) 3,981 263 990 4,440 3,450 8/14/13 8/26/15 
TDS (mg/l) 3,736 339 1,330 4,450 3,120 3/25/19 8/29/12 
Sulfate (mg/l) 2,242 218 700 2,600 1,900 5/28/13 5/26/15 
Calcium (mg/l) 481 80 288 606 318 5/17/16 8/29/12 
Iron (toc rec ug/l) 7,927 12,157 49,750 49,900 150 5/9/18 5/21/14 
Manganese (mg/l) 0.29 0.24 1.19 1.20 0.01 5/9/18 5/21/14 
Sodium (mg/l) 176 47 254 395 141 11/27/12 5/17/16 
Magnesium (mg/l) 150 164 397 416 19 3/25/19 8/29/12 
 

GW-N57 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 7.7 0.1 0.5 8.0 7.5 12/11/19 5/17/16 
Lab Cond. (umhos/cm) 4,661 256 1,090 4,980 3,890 8/9/17 8/26/15 
TDS (mg/l) 4,729 336 1,440 5,280 3,840 9/21/16 5/26/15 
Sulfate (mg/l) 3,050 237 1,160 3,650 2,490 9/21/16 5/26/15 
Calcium (mg/l) 500 85 493 548 55 7/24/18 12/11/19 
Iron (toc rec ug/l) 4,004 5,779 31,310 32,400 1,090 2/26/15 11/14/14 
Manganese (mg/l) 0.68 0.20 0.73 0.99 0.26 8/9/17 8/20/14 
Sodium (mg/l) 145 19 73 174 101 2/17/14 5/26/15 
Magnesium (mg/l) 514 39 184 574 390 11/9/16 5/26/15 
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GW-N58 
Parameter Mean Std 

dev 
Range Max. Min. Max at Min at 

Lab pH 7.5 0.3 1.1 7.9 6.8 5/28/18 5/28/13 
Lab Cond. (umhos/cm) 8,501 3,091 11,410 16,000 4,590 5/28/13 2/14/18 
TDS (mg/l) 10,156 4,262 15,150 20,000 4,850 5/28/13 2/14/18 
Sulfate (mg/l) 7,010 3,553 11,940 15,000 3,060 5/28/13 2/14/18 
Calcium (mg/l) 469 25 102 532 430 11/27/12 5/21/14 
Iron (toc rec ug/l) 30,307 40,967 116,950 117,000 50 11/27/12 11/17/15 
Manganese (mg/l) 2.07 2.08 5.99 6.15 0.16 11/27/12 5/9/18 
Sodium (mg/l) 290 264 1,308 1,460 152 5/28/13 8/29/12 
Magnesium (mg/l) 1,581 836 2,636 3,150 514 11/13/13 2/14/18 
 
A review of the water year data indicates a maximum occurred for laboratory pH and a minimum 
occurred for calcium at GW-N57.   None of the other wells in this series exhibited any 
maximums or minimums.  As shown on the graphs for indicator parameters, GW-N56 is strongly 
trending down for a majority of the indicator parameters indicating the high results if they were 
due to mining activities are being minimized and would be expected to stabilize.  GW-N57 and 
GW-N58 are trending steadily the same as one another with sampling results indicating normal 
seasonal fluctuations including influences for seasonal irrigation.  
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New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Site: SS-1

10/7/2019 11/13/2019 12/17/2019 1/14/2020 2/18/2020 3/18/2020 4/15/2020 5/19/2020 6/18/2020 7/29/2020 8/25/2020 9/28/2020
Ag, diss, mg/L <0.0 <0.0 <0.0 <0.0

Alkalinity, lab, mg/L 430. 432 457. 440.

As, diss, mg/L 0.000500 <0.0 0.000400 0.000400

B, diss, mg/L 0.230 0.26 0.250 0.240

Ca, diss, mg/L 456. 490 522. 445.

Cation-Anion Bal, % 0.000 -4.3 2.200 -1.200

Cd, diss, mg/L <0.0 <0.0 <0.0 <0.0

Cl, diss, mg/L 18.5 20.2 18.5 20.0

CO3, mg/L <0.0 <0.0 <0.0 <0.0

Cr, hex, diss, mg/L <0.005 <0.0 <0.0 <0.0

Cr, tri, diss, ug/L <0.01 <0.0 <0.0 <0.0

Cu, diss, mg/L <0.0 <0.0 <0.0 <0.0

Fe, diss, mg/L 0.210 0.2 0.250 0.131

Fe, tot rec, ug/L 860. 950 790. 875.

FlowStreamInst, cfs 0.080 0.130 0.01 0.02 0.06 0.04 0.03 0.050 0.006 0.060 0.020 0.040

Hardness, mg/L 1920. 2090 2240. 1870.

HCO3, mg/L 430. 432 457. 440.

Hg, diss, mg/L <0.0 <0.0 <0.0 <0.0

K, diss, mg/L 8.90 8.6 9.40 8.80

Mg, diss, mg/L 190. 210 227. 184.

Mn, diss, mg/L 0.560 0.48 0.520 0.700

Mn, tot rec, ug/L 610. 530 570. 750.

Mo, diss, mg/L <0.0 <0.0 <0.0 <0.0

Na, diss, mg/L 42.8 44.4 48.4 43.0

NH3 as N, diss, mg/L <0.0 <0.0 <0.0 <0.0

Ni, diss, mg/L 0.00900 <0.0 <0.0 0.00900

NO2 + NO3, diss, mg/L <0.0 <0.0 0.0900 <0.0

NO2, diss, mg/L <0.0 <0.0 <0.0 <0.0

NO3, diss, mg/L <0.0 <0.0 0.0900 <0.0

OH, mg/L <0.0 <0.0 <0.0 <0.0

Pb, diss, mg/L <0.0 <0.0 0.000500 <0.0

pH (field), pH 6.790 6.930 7.47 7.57 7.3 7.23 7.21 6.400 7.110 7.220 7.600 7.550

pH (lab), pH 8.000 8 7.900 7.900

PO4, tot, mg/L 0.0300 <0.03 0.03 0.160

PO4, total soluble, mg/L * <0.0 0.0300 *

SAR, ratio 0.430 0.43 0.450 0.440

Se, diss, mg/L 0.000900 0.0002 <0.0 0.000200
SO4, diss, mg/L 1520. 1840 1670. 1510.

Spec. Cond. (field), umhos/cm 3170 3010 3190 3190 3140 3280 3130 3220 3030 2948 2890 2990

Spec. Cond. (lab), umhos/cm 2960.000 3180 3220.000 2960.000

SS, mL/L/hr <0.000 <0.000 <0.000 <0.000

Sulfide, tot, mg/L <0.0 <0.0 <0.0 <0.0

Sum Anions, meq/L 41.000 48 45.000 41.000

Sum Cations, meq/L 41.000 44 47.000 40.000

TDS (calculated), mg/L 2500. 2880 2780. 2480.

TDS (ratio-measured/calc), rat 1.150 1.07 1.150 1.130

TDS, mg/L 2880. 3070 3210. 2810.

Temp (Celcius), degrees C 13.800 13.100 12.5 11.7 12.7 12.1 11.9 15.600 16.100 19.800 16.300 14.300

U, diss, mg/L 0.00470 0.005 0.00470 0.00450

Zn, diss, mg/L <0.0 <0.0 <0.0 0.230

*Due to laboratory error PO4, total soluble was not analyzed.



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Site: SS-2

10/7/2019 11/13/2019 12/17/2019 1/14/2020 2/18/2020 3/18/2020 4/15/2020 5/19/2020 6/18/2020 7/29/2020 8/25/2020 9/28/2020
Ag, diss, mg/L Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry

Alkalinity, lab, mg/L

As, diss, mg/L

B, diss, mg/L

Ca, diss, mg/L

Cation-Anion Bal, %

Cd, diss, mg/L

Cl, diss, mg/L

CO3, mg/L `

Cr, hex, diss, mg/L

Cr, tri, diss, ug/L

Cu, diss, mg/L

Fe, diss, mg/L

Fe, tot rec, ug/L

FlowStreamInst, cfs

Hardness, mg/L

HCO3, mg/L

Hg, diss, mg/L

K, diss, mg/L

Mg, diss, mg/L

Mn, diss, mg/L

Mn, tot rec, ug/L

Mo, diss, mg/L

Na, diss, mg/L

NH3 as N, diss, mg/L

Ni, diss, mg/L

NO2 + NO3, diss, mg/L

NO2, diss, mg/L

NO3, diss, mg/L

OH, mg/L

Pb, diss, mg/L

pH (field), pH

pH (lab), pH

PO4, total soluble, mg/L

SAR, ratio

Se, diss, mg/L

SO4, diss, mg/L

Spec. Cond. (field), umhos/cm

Spec. Cond. (lab), umhos/cm

SS, mL/L/hr

Sulfide, tot, mg/L

Sum Anions, meq/L

Sum Cations, meq/L

TDS (calculated), mg/L

TDS (ratio-measured/calc), rat

TDS, mg/L

Temp (Celcius), degrees C

U, diss, mg/L

Zn, diss, mg/L



New Horizon North Mine
Analysis Results by 
Date Range: 10/01/2019 
Site: SW-N1

10/7/2019 11/18/2019 12/17/2019 1/14/2020 2/18/2020 3/18/2020 4/15/2020 5/26/2020 6/18/2020 7/30/2020 8/25/2020 9/28/2020
Ag, diss, mg/L <0.000050 <0.000050 <0.000050 <0.000050

Alkalinity, lab, mg/L 410. 370 130. 300.

As, diss, mg/L 0.00060 0.0004 0.00080 0.0016

B, diss, mg/L 0.11 0.14 0.030 0.050

Ca, diss, mg/L 180. 170 60. 110.

Cation-Anion Bal, % -2.700 -2.7 -4.200 -4.800

Cd, diss, mg/L <0.000025 <0.000025 <0.000025 <0.000025

Cl, diss, mg/L 16. 19 4.4 7.4

CO3, mg/L 6.8 6.4 6.8 18.

Cr, hex, diss, mg/L <0.0025 <0.0025 <0.0025 <0.0025

Cr, tri, diss, ug/L <5.0 <10. <5.0 <5.0

Cu, diss, mg/L <0.00040 <0.00040 mfm 0.0013 0.00090

Fe, tot rec, ug/L 430. 460 500. 570.

FlowStreamInst, cfs 0.161 0.130 0.1 0.08 0.16 0.02 0.01 2.800 6.280 7.660 0.350 6.020

Hardness, mg/L 830. 840 210. 420.

HCO3, mg/L 400. 360 120. 280.

Hg, diss, mg/L <0.00010 <0.00010 <0.00010 <0.00010

K, diss, mg/L 3.2 3.4 1.6 3.0

Mg, diss, mg/L 93. 99 15. 34.

Mn, diss, mg/L 0.30 0.3 <0.0050 0.060

Mn, tot rec, ug/L 290. 340 70. 160.

Mo, diss, mg/L <0.010 <0.020 <0.010 <0.010

Na, diss, mg/L 31. 32 8.2 13.

NH3 as N, diss, mg/L <0.025 <0.025 <0.025 <0.025

Ni, diss, mg/L <0.0040 <0.010 <0.0040 <0.0040

NO2 + NO3, diss, mg/L <0.010 <0.010 0.050 <0.010

NO2, diss, mg/L <0.0050 <0.0050 <0.0050 <0.0050

NO3, diss, mg/L <0.010 <0.010 0.050 <0.010

OH, mg/L <1.0 <1.0 <1.0 <1.0

Pb, diss, mg/L <0.000050 <0.000050 0.00030 <0.000050

pH (field), pH 8.030 7.630 8.3 7.82 7.54 7.83 7.61 7.900 8.550 7.680 8.500 8.670

pH (lab), pH 8.300 8.3 8.500 8.400

PO4, tot, mg/L 0.030 0.030 0.060 0.030

PO4, total soluble, mg/L * 0.03 0.030 *
SAR, ratio 0.480 0.49 0.250 0.270

Se, diss, mg/L 0.00020 0.0003 0.00050 0.00020

SO4, diss, mg/L 480. 560 110. 190.

Spec. Cond. (field), umhos/cm 1072.000 1446.000 1430 1524 1453 1557 1735 463.000 376.000 388.000 798.000 489.000

Spec. Cond. (lab), umhos/cm 1470.000 1550 469.000 825.000

SS, mL/L/hr <0.050 <0.050 <0.050 <0.050

Sum Anions, meq/L 19.000 19 5.000 9.900

Sum Cations, meq/L 18.000 18 4.600 9.000

TDS (ratio-measured/calc), rat 1.100 1.09 1.090 1.090

TDS, mg/L 1200. 2400 300. 580.

Temp (Celcius), degrees C 9.200 3.000 1.2 0.8 1.5 5.6 4.3 11.800 15.800 18.700 18.000 11.900

U, diss, mg/L 0.0045 0.0049 0.0012 0.0020

Zn, diss, mg/L <0.0050 <0.010 <0.010 <0.010

*Due to laboratory error, PO4, total soluble was not analyzed.



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Site: SW-N3

10/7/2019 11/18/2019 12/17/2019 1/14/2020 2/18/2020 3/18/2020 4/15/2020 5/26/2020 6/18/2020 7/29/2020 8/25/2020 8/26/2020 9/28/2020
Ag, diss, mg/L <0.00010 <0.00010 mfm <0.000050 <0.000050

Alkalinity, lab, mg/L 430. 410 190. 300.

As, diss, mg/L <0.00020 <0.00020 0.00060 0.00060

B, diss, mg/L 0.33 0.32 0.080 0.18

Ca, diss, mg/L 440. 420 110. 270.

Cation-Anion Bal, % 10.500 -2.4 -4.800 -2.000

Cd, diss, mg/L <0.000050 <0.000050 <0.000025 <0.000025

Cl, diss, mg/L 17. 19 6.5 12.

CO3, mg/L <1.0 <1.0 12. <1.0

Cr, hex, diss, mg/L <0.0025 <0.0025 <0.0025 <0.0025

Cr, tri, diss, ug/L <10. <10. <5.0 <5.0

Cu, diss, mg/L <0.0010 <0.0010 0.0014 <0.00040

Fe, tot rec, ug/L 250. 290 380. 280.

FlowStreamInst, cfs 0.969 0.930 0.43 0.66 0.71 0.56 0.51 3.350 5.775 5.183 1.500 1.504 3.900

Hardness, mg/L 1900. 1900 460. 1100.

HCO3, mg/L 430. 410 180. 300.

Hg, diss, mg/L <0.00010 <0.00010 <0.00010 <0.00010

K, diss, mg/L 16. 14 3.7 7.9

Mg, diss, mg/L 190. 190 42. 110.

Mn, diss, mg/L 0.53 0.58 0.050 0.33

Mn, tot rec, ug/L 1000. 630 240. 480.

Mo, diss, mg/L <0.020 <0.020 <0.010 <0.010

Na, diss, mg/L 92. 90 22. 52.

NH3 as N, diss, mg/L 0.94 0.72 <0.025 0.39

Ni, diss, mg/L <0.010 <0.010 <0.0040 0.0090

NO2 + NO3, diss, mg/L 0.35 0.28 0.090 0.19

NO2, diss, mg/L 0.020 <0.0050 <0.0050 0.020

NO3, diss, mg/L 0.32 0.28 0.090 0.17

OH, mg/L <1.0 <1.0 <1.0 <1.0

Pb, diss, mg/L <0.00010 <0.00010 mfm 0.00020 0.00010

pH (field), pH 8.090 7.800 8.96 8.16 8.1 7.9 7.79 7.820 8.190 8.130 9.150 9.200 8.240

pH (lab), pH 8.200 8.3 8.500 8.200

PO4, tot, mg/L <0.015 <0.015 0.060 <0.015

PO4, total soluble, mg/L * <0.015 0.090 *
SAR, ratio 0.930 0.93 0.450 0.680

Se, diss, mg/L <0.00010 <0.00010 mfm 0.00050 0.00020

SO4, diss, mg/L 1200. 1700 350. 930.

Spec. Cond. (field), umhos/cm 2740.000 3020.000 3060 3060 3020 3010 3130 947.000 704.000 1019.000 1896.000 1896.000 1739.000

Spec. Cond. (lab), umhos/cm 3000.000 3040 965.000 1940.000

SS, mL/L/hr <0.050 <0.050 <0.050 <0.050

Sum Anions, meq/L 34.000 43 11.000 25.000

Sum Cations, meq/L 42.000 41 10.000 24.000

TDS (ratio-measured/calc), rat 1.310 1.09 1.100 1.110

TDS, mg/L 2900. 2900 710. 1700.

Temp (Celcius), degrees C 11.400 6.700 3.4 2.2 3.6 7.3 5.6 11.500 15.900 22.100 17.400 17.400 11.500

U, diss, mg/L 0.0038 0.0039 0.0016 0.0031

Zn, diss, mg/L <0.010 <0.010 <0.010 0.030

*Due to laboratory error, PO4, total soluble was not analyzed.



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)

10/7/2019 11/13/2019 12/17/2019 1/14/2020 2/18/2020 3/18/2020 4/15/2020 5/19/2020 6/18/2020 7/29/2020 8/25/2020 9/28/2020
Ag, diss, mg/L <0.0 <0.0 <0.0 <0.0

Alkalinity, lab, mg/L 108. 51.7 207. 266.

As, diss, mg/L 0.000300 0.0002 0.000700 0.00100

B, diss, mg/L 0.190 0.23 0.0800 0.110

Ca, diss, mg/L 237. 295 108. 146.

Cation-Anion Bal, % 0.000 -2.1 -2.400 -4.300

Cd, diss, mg/L 0.000190 0.00053 <0.0 <0.0

Cl, diss, mg/L 7.20 10.3 6.50 7.40

CO3, mg/L <0.0 <0.0 3.20 <0.0

Cr, hex, diss, mg/L <0.005 <0.005 <0.005 <0.005

Cr, tri, diss, ug/L <0.01 <0.10 <0.10 <0.10

Cu, diss, mg/L <0.0 <0.0 <0.0 <0.0

Fe, diss, mg/L 0.277 0.643 0.0460 0.0620

Fe, tot rec, ug/L 1230. 4000 512. 1020.

FlowStreamInst, cfs 2.470 1.720 0.07 0.03 0.28 0.01 0.03 1.370 6.140 3.500 3.420 3.040

Hardness, mg/L 841. 1050 387. 521.

HCO3, mg/L 108. 51.7 204. 266.

Hg, diss, mg/L <0.0 <0.0 <0.0 <0.0

K, diss, mg/L 3.00 3.5 3.50 3.10

Mg, diss, mg/L 60.4 77.1 28.6 38.1

Mn, diss, mg/L 0.750 1.05 0.0600 0.250

Mn, tot rec, ug/L 820. 1250 80.0 330.

Mo, diss, mg/L <0.0 <0.0 <0.0 <0.0

Na, diss, mg/L 23.1 27.1 11.4 15.7

NH3 as N, diss, mg/L 0.0900 0.25 <0.05 <0.05

Ni, diss, mg/L 0.0190 0.03 <0.0 <0.0

NO2 + NO3, diss, mg/L 0.0700 0.06 <0.0 <0.0

NO2, diss, mg/L <0.0 <0.0 <0.0 <0.0

NO3, diss, mg/L 0.0700 0.06 <0.0 <0.0

OH, mg/L <0.0 <0.0 <0.0 <0.0

Pb, diss, mg/L <0.0 <0.0 <0.0 <0.0

pH (field), pH 7.080 7.320 7.48 7.95 8.01 7.79 7.73 7.830 7.870 7.910 8.100 8.180

pH (lab), pH 7.800 7.3 8.300 8.300

PO4, tot, mg/L 0.0300 <0.03 0.03 <0.03

PO4, total soluble, mg/L * <0.03 0.0300 *
SAR, ratio 0.350 0.37 0.250 0.300

Se, diss, mg/L <0.0 <0.0 0.000400 0.000200

SO4, diss, mg/L 763. 1090 209. 299.

Spec. Cond. (field), umhos/cm 1125 1463 1409 1564 1854 2050 1474 749 733 727 980 952

Spec. Cond. (lab), umhos/cm 1500.000 1880 757.000 999.000

SS, mL/L/hr <0.000 <0.000 <0.000 <0.000

Sulfide, tot, mg/L <0.0 <0.0 <0.0 <0.0

Sum Anions, meq/L 18.000 24 8.700 12.000

Sum Cations, meq/L 18.000 23 8.300 11.000

TDS (calculated), mg/L 1160. 1540 493. 672.

TDS (ratio-measured/calc), rat 1.140 1.1 1.100 1.130

TDS, mg/L 1320. 1690 544. 756.

Temp (Celcius), degrees C 7.700 3.800 3 2.7 3 4.5 2.8 14.500 15.200 21.700 16.900 10.300

U, diss, mg/L 0.000600 0.0001 0.00430 0.00110

Zn, diss, mg/L 0.0600 0.12 <0.0 <0.0

*Due to a lab error PO4, total soluble was not analyzed.

Date Range: 10/01/2019 to 09/30/2020
Site: SW-N202



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)

10/7/2019 11/13/2019 12/17/2019 1/14/2020 2/18/2020 3/18/2020 4/15/2020 5/19/2020 6/18/2020 7/29/2020 8/25/2020 9/28/2020
Ag, diss, mg/L Dry Dry Dry Dry Dry <0.0 <0.0

Alkalinity, lab, mg/L 209. 426.

As, diss, mg/L 0.000900 0.00400

B, diss, mg/L 0.0500 0.0700

Ca, diss, mg/L 90.3 117.

Cation-Anion Bal, % -2.900 -4.800

Cd, diss, mg/L <0.0 <0.0

Cl, diss, mg/L 5.30 8.60

CO3, mg/L <0.0 8.80

Cr, hex, diss, mg/L <0.0 <0.0

Cr, tri, diss, ug/L <0.0 <0.0

Cu, diss, mg/L 0.000900 <0.0

Fe, diss, mg/L 0.0220 0.0470

Fe, tot rec, ug/L 87.0 295.

FlowStreamInst, cfs 0.160 0.01 0.850 1.107 0.770 0.320 0.360

Hardness, mg/L 318. 466.

HCO3, mg/L 208. 418.

Hg, diss, mg/L <0.0 <0.0

K, diss, mg/L 2.70 4.20

Mg, diss, mg/L 22.5 42.2

Mn, diss, mg/L 0.0100 0.180

Mn, tot rec, ug/L 30.0 620.

Mo, diss, mg/L <0.0 <0.0

Na, diss, mg/L 8.90 15.1

NH3 as N, diss, mg/L <0.0 <0.0

Ni, diss, mg/L <0.0 <0.0

NO2 + NO3, diss, mg/L <0.0 <0.0

NO2, diss, mg/L <0.0 <0.0

NO3, diss, mg/L <0.0 <0.0

OH, mg/L <0.0 <0.0

Pb, diss, mg/L <0.0 <0.0

pH (field), pH 8.000 8.05 8.020 7.950 7.990 8.100 8.190

pH (lab), pH 8.300 8.300

PO4, total soluble, mg/L 0.0900 0.430

SAR, ratio 0.220 0.310

Se, diss, mg/L 0.000500 0.000400

SO4, diss, mg/L 137. 100.

Spec. Cond. (field), umhos/cm 942 1035 624 622 619 892 840

Spec. Cond. (lab), umhos/cm 626.000 894.000

SS, mL/L/hr <0.000 <0.000

Sulfide, tot, mg/L <0.0 <0.0

Sum Anions, meq/L 7.200 11.000

Sum Cations, meq/L 6.800 10.000

TDS (calculated), mg/L 394. 548.

TDS (ratio-measured/calc), rat 1.110 1.090

TDS, mg/L 438. 596.

Temp (Celcius), degrees C 9.000 2.9 15.000 16.300 22.600 18.800 11.600

U, diss, mg/L 0.00370 0.00200

Zn, diss, mg/L <0.0 <0.0

Date Range: 10/01/2019 to 09/30/2020
Site: SW-N207



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)

10/7/2019 11/13/2019 12/17/2019 1/14/2020 2/18/2020 3/18/2020 4/15/2020 5/19/2020 6/18/2020 7/29/2020 8/25/2020 9/28/2020
Ag, diss, mg/L Dry Dry Dry Dry Dry Dry <0.0 Dry

Alkalinity, lab, mg/L 223.

As, diss, mg/L 0.000400

B, diss, mg/L 0.0300

Ca, diss, mg/L 102.

Cation-Anion Bal, % -2.100

Cd, diss, mg/L <0.0

Cl, diss, mg/L 4.80

CO3, mg/L <0.0

Cr, hex, diss, mg/L <0.0

Cr, tri, diss, ug/L <0.0

Cu, diss, mg/L 0.00100

Fe, diss, mg/L 0.0120

Fe, tot rec, ug/L 62.0

FlowStreamInst, cfs 1.1 0.160 0.004 0.050 0.12

Hardness, mg/L 339.

HCO3, mg/L 223.

Hg, diss, mg/L <0.0

K, diss, mg/L 1.80

Mg, diss, mg/L 20.4

Mn, diss, mg/L <0.0

Mn, tot rec, ug/L <0.0

Mo, diss, mg/L <0.0

Na, diss, mg/L 7.10

NH3 as N, diss, mg/L <0.0

Ni, diss, mg/L <0.0

NO2 + NO3, diss, mg/L <0.0

NO2, diss, mg/L <0.0

NO3, diss, mg/L <0.0

OH, mg/L <0.0

Pb, diss, mg/L <0.0

pH (field), pH 8.29 7.900 7.950 8.140 8.23

pH (lab), pH 8.300

PO4, total soluble, mg/L 0.0600

SAR, ratio 0.170

Se, diss, mg/L 0.000700

SO4, diss, mg/L 131.

Spec. Cond. (field), umhos/cm 873 634 638 742 666

Spec. Cond. (lab), umhos/cm 651.000

SS, mL/L/hr <0.000

Sulfide, tot, mg/L <0.0

Sum Anions, meq/L 7.400

Sum Cations, meq/L 7.100

TDS (calculated), mg/L 403.

TDS (ratio-measured/calc), rat 1.120

TDS, mg/L 452.

Temp (Celcius), degrees C 12.4 14.300 16.400 24.000 12.9

U, diss, mg/L 0.00290

Zn, diss, mg/L <0.0

Date Range: 10/01/2019 to 09/30/2020
Site: SW-N208



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Site: SW-N209

10/7/2019 11/13/2019 12/17/2019 1/14/2020 2/18/2020 3/18/2020 4/15/2020 5/19/2020 6/18/2020 7/29/2020 8/25/2020 9/28/2020
Ag, diss, mg/L Dry Dry Dry Dry Dry Dry Dry <0.0 <0.0

Alkalinity, lab, mg/L 70.7 93.8

As, diss, mg/L 0.000700 0.000900

B, diss, mg/L <0.0 <0.0

Ca, diss, mg/L 39.6 67.4

Cation-Anion Bal, % 0.000 -2.300

Cd, diss, mg/L 0.0000600 <0.0

Cl, diss, mg/L 2.10 3.50

CO3, mg/L <0.0 2.10

Cr, hex, diss, mg/L <0.0 <0.0

Cr, tri, diss, ug/L <0.0 <0.0

Cu, diss, mg/L 0.00190 0.00130

Fe, diss, mg/L 0.0220 0.00800

Fe, tot rec, ug/L 668. 43.0

FlowStreamInst, cfs 1.240 24.210 23.620 9.530 8.310

Hardness, mg/L 117. 198.

HCO3, mg/L 70.7 91.7

Hg, diss, mg/L <0.0 <0.0

K, diss, mg/L 0.800 1.20

Mg, diss, mg/L 4.40 7.30

Mn, diss, mg/L <0.0 <0.0

Mn, tot rec, ug/L 50.0 10.0

Mo, diss, mg/L <0.0 <0.0

Na, diss, mg/L 3.40 5.80

NH3 as N, diss, mg/L <0.0 <0.0

Ni, diss, mg/L <0.0 <0.0

NO2 + NO3, diss, mg/L 0.0800 <0.0

NO2, diss, mg/L <0.0 <0.0

NO3, diss, mg/L 0.0800 <0.0

OH, mg/L <0.0 <0.0

Pb, diss, mg/L 0.000500 0.000200

pH (field), pH 8.300 8.410 8.490 8.500 8.490

pH (lab), pH 8.200 8.400

PO4, total soluble, mg/L 0.0300 0.190

SAR, ratio 0.140 0.180

Se, diss, mg/L 0.000400 0.000400

SO4, diss, mg/L 50.4 120.

Spec. Cond. (field), umhos/cm 252 251 291 426 447

Spec. Cond. (lab), umhos/cm 258.000 433.000

SS, mL/L/hr <0.000 <0.000

Sulfide, tot, mg/L <0.0 <0.0

Sum Anions, meq/L 2.500 4.500

Sum Cations, meq/L 2.500 4.300

TDS (calculated), mg/L 144. 262.

TDS (ratio-measured/calc), rat 1.170 1.080

TDS, mg/L 168. 284.

Temp (Celcius), degrees C 15.000 16.200 21.100 19.100 11.400

U, diss, mg/L 0.000200 0.000500

Zn, diss, mg/L <0.0 0.0900



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Site: SW-N210

10/7/2019 11/13/2019 12/17/2019 1/14/2020 2/18/2020 3/18/2020 4/15/2020 5/19/2020 6/18/2020 7/29/2020 8/25/2020 9/28/2020
Ag, diss, mg/L Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry

Alkalinity, lab, mg/L

As, diss, mg/L

B, diss, mg/L

Ca, diss, mg/L

Cation-Anion Bal, %

Cd, diss, mg/L

Cl, diss, mg/L

CO3, mg/L

Cr, hex, diss, mg/L

Cr, tri, diss, ug/L

Cu, diss, mg/L

Fe, diss, mg/L

Fe, tot rec, ug/L

FlowStreamInst, cfs 0.813

Hardness, mg/L

HCO3, mg/L

Hg, diss, mg/L

K, diss, mg/L

Mg, diss, mg/L

Mn, diss, mg/L

Mn, tot rec, ug/L

Mo, diss, mg/L

Na, diss, mg/L

NH3 as N, diss, mg/L

Ni, diss, mg/L

NO2 + NO3, diss, mg/L

NO2, diss, mg/L

NO3, diss, mg/L

OH, mg/L

Pb, diss, mg/L

pH (field), pH 7.45

pH (lab), pH

PO4, total soluble, mg/L

SAR, ratio

Se, diss, mg/L

SO4, diss, mg/L

Spec. Cond. (field), umhos/cm 329

Spec. Cond. (lab), umhos/cm

SS, mL/L/hr

Sulfide, tot, mg/L

Sum Anions, meq/L

Sum Cations, meq/L

TDS (calculated), mg/L

TDS (ratio-measured/calc), rat

TDS, mg/L 27.3

Temp (Celcius), degrees C

U, diss, mg/L

Zn, diss, mg/L



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)

10/7/2019 11/13/2019 12/17/2019 1/14/2020 2/18/2020 3/18/2020 4/15/2020 5/19/2020 6/18/2020 7/29/2020 8/25/2020 9/28/2020
Ag, diss, mg/L Dry Dry Dry Dry Dry Dry <0.0 <0.0

Alkalinity, lab, mg/L 275. 469.

As, diss, mg/L 0.00100 0.00130

B, diss, mg/L 0.140 0.170

Ca, diss, mg/L 125. 174.

Cation-Anion Bal, % 0.000 -3.000

Cd, diss, mg/L <0.0 <0.0

Cl, diss, mg/L 13.2 14.2

CO3, mg/L 9.30 38.7

Cr, hex, diss, mg/L <0.0 <0.0

Cr, tri, diss, ug/L <0.0 <0.0

Cu, diss, mg/L 0.00110 <0.0

Fe, diss, mg/L 0.0110 0.0190

Fe, tot rec, ug/L 28.0 34.0

FlowStreamInst, cfs 0.680 0.070 7.340 4.650 2.070 1.020

Hardness, mg/L 504. 707.

HCO3, mg/L 266. 430.

Hg, diss, mg/L <0.0 <0.0

K, diss, mg/L 9.00 5.30

Mg, diss, mg/L 46.7 66.2

Mn, diss, mg/L <0.0 0.0200

Mn, tot rec, ug/L <0.0 40.0

Mo, diss, mg/L <0.0 <0.0

Na, diss, mg/L 20.0 37.6

NH3 as N, diss, mg/L <0.0 <0.0

Ni, diss, mg/L <0.0 <0.0

NO2 + NO3, diss, mg/L <0.0 <0.0

NO2, diss, mg/L <0.0 <0.0

NO3, diss, mg/L <0.0 <0.0

OH, mg/L <0.0 <0.0

Pb, diss, mg/L <0.0 <0.0

pH (field), pH 8.200 8.040 8.090 8.100 8.300 8.240

pH (lab), pH 8.400 8.400

PO4, total soluble, mg/L 0.120 0.250

SAR, ratio 0.390 0.620

Se, diss, mg/L 0.000400 0.000400

SO4, diss, mg/L 265. 340.

Spec. Cond. (field), umhos/cm 1511 973 1163 1047 1323 1356

Spec. Cond. (lab), umhos/cm 985.000 1360.000

SS, mL/L/hr <0.000 <0.000

Sulfide, tot, mg/L <0.0 <0.0

Sum Anions, meq/L 11.000 17.000

Sum Cations, meq/L 11.000 16.000

TDS (calculated), mg/L 647. 923.

TDS (ratio-measured/calc), rat 1.130 1.120

TDS, mg/L 732. 1030.

Temp (Celcius), degrees C 6.900 13.300 12.500 19.600 15.300 8.500

U, diss, mg/L 0.00510 0.00280

Zn, diss, mg/L <0.0 <0.0

Date Range: 10/01/2019 to 09/30/2020
Site: SW-N213



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Site: SW-N214

10/7/2019 11/13/2019 12/17/2019 1/14/2020 2/18/2020 3/18/2020 4/15/2020 5/19/2020 6/18/2020 7/29/2020 8/25/2020 9/28/2020
Ag, diss, mg/L Dry Dry Dry Dry Dry Dry <0.0 <0.0

Alkalinity, lab, mg/L 290. 454.

As, diss, mg/L 0.00100 0.00130

B, diss, mg/L 0.150 0.170

Ca, diss, mg/L 124. 175.

Cation-Anion Bal, % -4.300 -3.000

Cd, diss, mg/L <0.0 <0.0

Cl, diss, mg/L 13.3 14.6

CO3, mg/L 13.2 50.7

Cr, hex, diss, mg/L <0.0 <0.0

Cr, tri, diss, ug/L <0.0 <0.0

Cu, diss, mg/L 0.00110 <0.0

Fe, diss, mg/L 0.00900 0.0160

Fe, tot rec, ug/L 41.0 40.0

FlowStreamInst, cfs 0.010 0.020 0.030 0.550 0.160 0.030

Hardness, mg/L 504. 709.

HCO3, mg/L 277. 404.

Hg, diss, mg/L <0.0 <0.0

K, diss, mg/L 9.10 5.20

Mg, diss, mg/L 47.3 66.1

Mn, diss, mg/L <0.0 <0.0

Mn, tot rec, ug/L <0.0 <0.0

Mo, diss, mg/L <0.0 <0.0

Na, diss, mg/L 20.1 37.5

NH3 as N, diss, mg/L <0.0 <0.0

Ni, diss, mg/L <0.0 <0.0

NO2 + NO3, diss, mg/L <0.0 <0.0

NO2, diss, mg/L <0.0 <0.0

NO3, diss, mg/L <0.0 <0.0

OH, mg/L <0.0 <0.0

Pb, diss, mg/L <0.0 <0.0

pH (field), pH 8.360 8.110 8.190 8.280 8.400 8.320

pH (lab), pH 8.400 8.500

PO4, total soluble, mg/L 0.120 0.280

SAR, ratio 0.390 0.620

Se, diss, mg/L 0.000400 0.000300

SO4, diss, mg/L 264. 339.

Spec. Cond. (field), umhos/cm 1489 997 1182 1058 1322 1376

Spec. Cond. (lab), umhos/cm 987.000 1350.000

SS, mL/L/hr <0.000 <0.000

Sulfide, tot, mg/L <0.0 <0.0

Sum Anions, meq/L 12.000 17.000

Sum Cations, meq/L 11.000 16.000

TDS (calculated), mg/L 655. 914.

TDS (ratio-measured/calc), rat 1.110 1.140

TDS, mg/L 728. 1040.

Temp (Celcius), degrees C 7.300 13.000 12.400 19.200 16.000 9.000

U, diss, mg/L 0.00500 0.00290

Zn, diss, mg/L <0.0 0.130



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Site: SW-N215

10/7/2019 11/13/2019 12/17/2019 1/14/2020 2/18/2020 3/18/2020 4/15/2020 5/19/2020 6/18/2020 7/29/2020 8/25/2020 9/28/2020
Ag, diss, mg/L Dry Dry Dry Dry Dry Dry Dry <0.0 Dry Dry

Alkalinity, lab, mg/L 182.

As, diss, mg/L 0.00170

B, diss, mg/L 0.0500

Ca, diss, mg/L 117.

Cation-Anion Bal, % -0.600

Cd, diss, mg/L <0.0

Cl, diss, mg/L 9.70

CO3, mg/L <0.0

Cr, hex, diss, mg/L <0.0

Cr, tri, diss, ug/L <0.0

Cu, diss, mg/L 0.00140

Fe, diss, mg/L 0.0270

Fe, tot rec, ug/L 170.

FlowStreamInst, cfs 0.950 0.018 0.013

Hardness, mg/L 406.

HCO3, mg/L 182.

Hg, diss, mg/L <0.0

K, diss, mg/L 10.9

Mg, diss, mg/L 27.7

Mn, diss, mg/L <0.0

Mn, tot rec, ug/L <0.0

Mo, diss, mg/L <0.0

Na, diss, mg/L 9.80

NH3 as N, diss, mg/L <0.0

Ni, diss, mg/L <0.0

NO2 + NO3, diss, mg/L 0.0800

NO2, diss, mg/L <0.0

NO3, diss, mg/L 0.0800

OH, mg/L <0.0

Pb, diss, mg/L <0.0

pH (field), pH 7.700 8.000 7.570

pH (lab), pH 8.300

PO4, total soluble, mg/L 0.160

SAR, ratio 0.210

Se, diss, mg/L 0.000300

SO4, diss, mg/L 237.

Spec. Cond. (field), umhos/cm 804 689 1459

Spec. Cond. (lab), umhos/cm 814.000

SS, mL/L/hr <0.000

Sulfide, tot, mg/L <0.0

Sum Anions, meq/L 8.900

Sum Cations, meq/L 8.800

TDS (calculated), mg/L 524.

TDS (ratio-measured/calc), rat 1.160

TDS, mg/L 610.

Temp (Celcius), degrees C 13.100 14.200 18.700

U, diss, mg/L 0.00400

Zn, diss, mg/L <0.0



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Site: SW-N216

10/7/2019 11/13/2019 12/17/2019 1/14/2020 2/18/2020 3/18/2020 4/15/2020 5/19/2020 6/18/2020 7/29/2020 8/25/2020 9/28/2020
Ag, diss, mg/L <0.0 <0.0 <0.0 <0.0

Alkalinity, lab, mg/L 169. 150 206. 268.

As, diss, mg/L <0.0 <0.0 0.000600 0.000700

B, diss, mg/L 0.200 0.24 0.100 0.120

Ca, diss, mg/L 332. 399 122. 171.

Cation-Anion Bal, % 1.800 -4.3 0.500 0.000

Cd, diss, mg/L 0.000100 0.00019 <0.0 <0.0

Cl, diss, mg/L 8.20 9.5 6.80 7.50

CO3, mg/L <0.0 <0.0 <0.0 3.70

Cr, hex, diss, mg/L <0.005 <0.0 <0.0 <0.0

Cr, tri, diss, ug/L <0.01 <0.0 <0.0 <0.0

Cu, diss, mg/L <0.0 <0.0 0.000900 <0.0

Fe, diss, mg/L 0.170 0.44 0.0560 0.104

Fe, tot rec, ug/L 1310. 1780 871. 1510.

FlowStreamInst, cfs 0.360 0.010 0.190 JC 0.100 JC 0.13 0.1 0.12 2.760 1.075 3.860 1.080 0.730

Hardness, mg/L 1310. 1580 450. 631.

HCO3, mg/L 169. 150 206. 264.

Hg, diss, mg/L <0.0 <0.0 <0.0 <0.0

K, diss, mg/L 3.40 3.5 5.40 3.20

Mg, diss, mg/L 116. 141 35.2 49.5

Mn, diss, mg/L 0.710 0.55 0.0700 0.250

Mn, tot rec, ug/L 820. 590 150. 430.

Mo, diss, mg/L <0.0 <0.0 <0.0 <0.0

Na, diss, mg/L 27.3 29.6 13.2 16.9

NH3 as N, diss, mg/L <0.0 <0.0 <0.0 <0.0

Ni, diss, mg/L 0.0150 <0.0 <0.0 0.009

NO2 + NO3, diss, mg/L 0.0600 0.14 <0.0 0.0300

NO2, diss, mg/L <0.0 <0.0 <0.0 <0.0

NO3, diss, mg/L 0.0600 0.14 <0.0 0.0300

OH, mg/L <0.0 <0.0 <0.0 <0.0

Pb, diss, mg/L <0.0 <0.0 <0.0 0.000100

pH (field), pH 7.830 7.700 7.76 8.04 7.18 7.89 7.64 7.640 8.000 8.050 8.020 8.210

pH (lab), pH 8.000 7.9 8.300 8.300

PO4, tot, mg/L 0.0600 <0.03 0.06 0.0600

PO4, total soluble, mg/L * <0.0 0.0600 *
SAR, ratio 0.330 0.33 0.270 0.300

Se, diss, mg/L 0.000600 0.0002 0.000400 0.000300

SO4, diss, mg/L 1110. 1540 254. 422.

Spec. Cond. (field), umhos/cm 1701 2120 2114 2240 2500 2680 2183 862 971 783 1156 1100

Spec. Cond. (lab), umhos/cm 2140.000 2520 865.000 1180.000

SS, mL/L/hr <0.000 <0.000 <0.000 0.200

Sulfide, tot, mg/L <0.0 <0.0 <0.0 <0.0

Sum Anions, meq/L 27.000 36 9.600 14.000

Sum Cations, meq/L 28.000 33 9.700 14.000

TDS (calculated), mg/L 1700. 2220 562. 834.

TDS (ratio-measured/calc), rat 1.200 1.09 1.160 1.090

TDS, mg/L 2040. 2410 650. 906.

Temp (Celcius), degrees C 7.900 3.200 1.5 1.4 2.1 4.1 2.3 13.400 14.200 19.100 16.500 9.800

U, diss, mg/L 0.00180 0.0019 0.00440 0.00130

Zn, diss, mg/L 0.0300 0.05 <0.0 <0.0

*Due to a laboratory error PO4, total soluble was not anaylzed.



New Horizon North Mine

10/7/2019 11/18/2019 12/18/2019 1/14/2020 2/19/2020 3/18/2020 4/15/2020 5/26/2020 6/18/2020 7/29/2020 8/26/2020 9/28/2020
Fe, diss, mg/L <0.005 0.011 <0.007 0.01
Fe, total, mg/l 0.056 0.09 0.236 0.03
FlowStreamInst, cfs 75.0 60.3 1.79 2.15 1.91 76.8 130 179 248 104 4.1 3.9
pH (field), pH 8.6 8 8.08 8.54 8.49 85 8.4 8.2 8.5 8.1 8.7 8.4
pH (lab), pH 8.4 8.3 8.3 8.3
Spec. Cond. (field), umhos/cm 580.0 688 892 622 598 378 3520 408 1136 1134

Spec. Cond. (lab), umhos/cm 831 600 600 520 383 1110
TDS, mg/L 594 404 248 860
Temp (Celcius), degrees C 13.3 4.3 0.00 1.8 2.1 6.8 5.5 12.7 17 19.500 20.200 12.8

Acidity, CaCO3 <0.0 <0.0 <0.0 <0.0
Mn, total, mg/l 0.03 0.03 0.06 0.01
Total Suspended Solids <5.0 <5.0 14.0 <5.0

Date Range: 10/01/2019 to 09/30/2020
Site: SW-N217



New Horizon North Mine

10/7/2019 11/18/2019 12/18/2019 1/14/2020 2/19/2020 3/18/2020 4/15/2020 5/26/2020 6/18/2020 7/29/2020 8/26/2020 9/28/2020
Fe, diss, mg/L <0.0 0.011 0.014 0.012

Fe, total, mg/l 0.035 0.115 0.242 0.047

FlowStreamInst, cfs 75 60.3 1.79 2.15 1.91 76.8 126 179 248 104 4.1 3.9

pH (field), pH 8.5 8.2 8.6 8.5 8.4 8.5 8.4 7.8 8.6 8.3 8.6 8.4

pH (lab), pH 8.4 8.3 8.3 8.3

Spec. Cond. (field), umhos/cm 759 804 1001 676 662 681 571 448 508 1438 1444

Spec. Cond. (lab), umhos/cm 680 668 452 1410

TDS, mg/L 468 462 302 1170

Temp (Celcius), degrees C 12.5 4 0 1.3 0.7 7.4 5.3 13.2 17.6 20.5 20.4 13.4

Acidity, CaCO3 12 <0.0 <0.0 <2

Mn, total, mg/l 0.02 0.04 0.06 0.02

Total Suspended Solids <0.0 6 16 <5.0

`

`

`

Date Range: 10/01/2019 to 09/30/2020
Site: SW-N218



 

 

Appendix 2 
Surface Water Monitoring Graphs 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
  



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
  



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
  



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
  



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
  



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 

Appendix 3 
Groundwater Monitoring Data  

  



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Well: GW-N50

10/7/2019 11/18/2019 12/9/2019 1/14/2020 2/26/2020 3/10/2020 4/15/2020 5/19/2020 6/8/2020 7/29/2020 8/27/2020 9/22/2020
Ag, diss, mg/L <0.0 <0.0 <0.0 <0.0

Alkalinity, lab, mg/L 709 503. 747. 704.

As, diss, mg/L <0.0 <0.0 <0.0 <0.0

Ca, diss, mg/L 336 380. 404. 388.

Cation-Anion Bal, % -5 9.800 0.000 4.500

Cd, diss, mg/L 0.0002 0.000600 0.000100 0.000200

Cl, diss, mg/L 55.9 50.5 60.2 57.9

CO3, mg/L <0.0 <0.0 <0.0 <0.0

Fe, diss, mg/L 0.93 0.940 <0.0 0.540

Fe, tot rec, ug/L 5600 7690. 7170. 12400.

GW Depth (TOC), ft 12.900 16.270 19.090 19.650 24.880 25.760 16.530 8.070 4.800 4.410 4.610 5.450

Hardness, mg/L 1590 1850. 2020. 1910.

HCO3, mg/L 709 503. 747. 704.

Hg, diss, mg/L <0.0 <0.0 <0.0 <0.0

K, diss, mg/L 22.9 27.6 29.0 27.7

Mg, diss, mg/L 183 220. 246. 228.

Mn, diss, mg/L 0.83 0.470 0.510 0.484

Mo, diss, mg/L <0.0 <0.0 <0.0 <0.0

Na, diss, mg/L 123 163. 160. 154.

NH3 as N, diss, mg/L 1.46 1.55 1.36

NO2 + NO3, diss, mg/L <0.00 <0.0 <0.0 <0.0

NO2, diss, mg/L <0.0 <0.0 <0.0 <0.0

NO3, diss, mg/L <0.0 <0.0 <0.0 <0.0

OH, mg/L <0.0 <0.0 <0.0 <0.0

Pb, diss, mg/L 0.0004 <0.0 <0.0 <0.0

pH (field), pH 6.410 6.440 6.620 6.480 6.920 6.740 6.900 7.010 6.640 6.370 6.380 6.900

pH (lab), pH 7.7 7.700 7.800 7.500

PO4, tot, mg/L * * <0.0 <0.0

PO4, total soluble, mg/L <0.0 0.0300 * *
SAR, ratio 1.4 1.700 1.600 1.600

Se, diss, mg/L <0.0 <0.0 <0.0 <0.0

SO4, diss, mg/L 1240 1200. 1480. 1260.

Spec. Cond. (field), umhos/cm 1658 1675 1700 1566 1636 3220 1669 1666 1959 1645 1656 3250

Spec. Cond. (lab), umhos/cm 3130 2380.000 3330.000 3270

SS, mL/L/hr <0.000 <0.000 <0.000 <0.000

Sulfide, tot, mg/L <0.0 <0.0 <0.0 <0.0

Sum Anions, meq/L 42 37.000 48.000 42.000

Sum Cations, meq/L 38 45.000 48.000 46.000

TDS (calculated), mg/L 2400 2350. 2840. 2550.

TDS (ratio-measured/calc), rat 1.15 0.860 1.060 1.090

TDS, mg/L 2760 2010. 3020. 2790.

Temp (Celcius), degrees C 15.000 13.300 12.2 12.700 11.800 12.700 12.300 12.200 13.700 19.200 19.400 13.800

Zn, diss, mg/L <0.0 0.0300 0.0200 0.0450

*Due to laboratory error this parameter was not anaylzed.



New Horizon North 
Analysis Results by 
Date Range: 10/01/2019 to 09/30/2020
Well: GW-N51

10/7/2019 11/18/2019 12/9/2019 1/14/2020 2/26/2020 3/10/2020 4/15/2020 5/19/2020 6/8/2020 7/29/2020 8/27/2020 9/22/2020
Ag, diss, mg/L <0.0 <0.0 <0.0 <0.0

Alkalinity, lab, mg/L 47.9 192. 41.0 24.9

As, diss, mg/L 0.0012 0.00120 0.000400 0.000800

Ca, diss, mg/L 97.4 105. 126. 96.7

Cation-Anion Bal, % 0 -0.500 3.700 0.000

Cd, diss, mg/L 0.00053 0.000260 0.000260 0.000500

Cl, diss, mg/L 8 7.00 9.70 8.60

CO3, mg/L <0.0 <0.0 <0.0 <0.0

Fe, diss, mg/L 8.7 2.22 7.32 4.42

Fe, tot rec, ug/L 16700. bsu 7160. 18400. 31300.

GW Depth (TOC), ft 7.450 17.300 15.730 20.560 26.020 26.960 14.380 5.560 5.500 4.410 5.400 5.360

Hardness, mg/L 429 418. 586. 444.

HCO3, mg/L 47.9 192. 41.0 24.9

Hg, diss, mg/L <0.0 <0.0 <0.0 <0.0

K, diss, mg/L 6.5 5.20 8.50 7.00

Mg, diss, mg/L 45.1 37.9 66.0 49.3

Mn, diss, mg/L 0.75 1.02 0.800 0.654

Mo, diss, mg/L <0.0 <0.0 <0.0 <0.0

Na, diss, mg/L 24.5 19.0 34.3 27.2

NH3 as N, diss, mg/L 3.07 2.66 3.05

NO2 + NO3, diss, mg/L <0.0 <0.0 <0.0 <0.0

NO2, diss, mg/L <0.0 <0.0 <0.0 <0.0

NO3, diss, mg/L <0.0 <0.0 <0.0 <0.0

OH, mg/L <0.0 <0.0 <0.0 <0.0

Pb, diss, mg/L 0.003 0.000500 <0.0 0.00170

pH (field), pH 5.260 5.640 5.620 6.260 6.280 6.410 7.360 7.050 5.800 5.550 5.950 5.700

pH (lab), pH 6.6 7.200 6.900 6.100

PO4, tot, mg/L * * <0.0 <0.0

PO4, total soluble, mg/L <0.0 <0.0 * *
SAR, ratio 0.52 0.410 0.620 0.570

Se, diss, mg/L <0.0 <0.0 <0.0 <0.0

SO4, diss, mg/L 453 276. 568. 472.

Spec. Cond. (field), umhos/cm 963 972 985 863 875 876 787 893 1098 1070 1071 1015

Spec. Cond. (lab), umhos/cm 995 875.000 1200.000 990.000

SS, mL/L/hr <0.000 <0.000 <0.000 0.300

Sulfide, tot, mg/L <0.0 <0.0 <0.0 0.390

Sum Anions, meq/L 11 9.800 13.000 11.000

Sum Cations, meq/L 11 9.700 14.000 11.000

TDS (calculated), mg/L 677 573. 850. 685.

TDS (ratio-measured/calc), rat 1.16 1.110 1.140 1.140

TDS, mg/L 788 634. 968. 780.

Temp (Celcius), degrees C 17.300 13.400 12.4 11.300 11.700 12.900 12.000 12.700 13.700 18.300 18.800 13.200

Zn, diss, mg/L 0.38 0.190 0.600 0.465

*Due to laboratory error this parameter was not anaylzed.



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Well: GW-N52

10/7/2019 11/18/2019 12/9/2019 1/14/2020 2/26/2020 3/10/2020 3/17/2020 4/15/2020 5/19/2020 6/8/2020 7/29/2020 8/27/2020 9/21/2020
Ag, diss, mg/L <0.0 <0.0 <0.0 <0.0
Alkalinity, lab, mg/L 246 294. 224. 216.

As, diss, mg/L <0.0 0.000400 <0.0 <0.0

Ca, diss, mg/L 155 151. 178. 155.

Cation-Anion Bal, % 0 -8.300 0.000 0.500

Cd, diss, mg/L 0.0001 0.000100 0.0000900 0.0000800

Cl, diss, mg/L 5 6.30 4.90 3.90

CO3, mg/L <0.0 <0.0 <0.0 <0.0

Fe, diss, mg/L 0.015 0.348 0.00700 <0.0

Fe, tot rec, ug/L 56 4470. 14.0 155.

GW Depth (TOC), ft 11.450 22.120 11.190 23.780 24.190 24.270 23.620 20.370 8.180 8.820 6.790 8.710 7.470

Hardness, mg/L 465 520. 526. 453.

HCO3, mg/L 246 294. 224. 216.

Hg, diss, mg/L <0.0 <0.0 <0.0 <0.0

K, diss, mg/L 0.8 2.60 1.00 0.840

Mg, diss, mg/L 18.9 34.8 19.7 16.1

Mn, diss, mg/L <0.0 1.41 <0.0 <0.0

Mo, diss, mg/L <0.0 <0.0 <0.0 <0.0

Na, diss, mg/L 9.1 15.1 7.60 7.43

NH3 as N, diss, mg/L <0.0 1.08 <0.0

NO2 + NO3, diss, mg/L 0.33 0.0800 0.140 <0.0

NO2, diss, mg/L <0.0 <0.0 <0.0 <0.0

NO3, diss, mg/L 0.33 0.0800 0.140 <0.0

OH, mg/L <0.0 <0.0 <0.0 <0.0

Pb, diss, mg/L 0.0024 0.000200 0.000100 0.00100

pH (field), pH 6.730 6.850 6.5 6.870 6.460 6.960 7.000 7.300 7.180 6.600 6.720 7.320 6.710

pH (lab), pH 7.7 7.700 7.700 7.400

PO4, tot, mg/L * <0.0 <0.0 0.0300

PO4, total soluble, mg/L <0.0 <0.0 0.150 *
SAR, ratio 0.19 0.290 0.00120 0.150

Se, diss, mg/L 0.0005 0.000100 310. 0.000200

SO4, diss, mg/L 218 310. 908 233.

Spec. Cond. (field), umhos/cm 722 1115 877 1117 1149 1171 1022 828 894 906.000 811 771 803

Spec. Cond. (lab), umhos/cm 853 1070.000 <0.000 837.000

SS, mL/L/hr <0.000 0.200 <0.0 <0.000

Sulfide, tot, mg/L <0.0 <0.0 11.000 <0.0

Sum Anions, meq/L 9.7 13.000 11.000 9.300

Sum Cations, meq/L 9.7 11.000 658. 9.400

TDS (calculated), mg/L 558 702. 1.020 548.

TDS (ratio-measured/calc), rat 1.11 1.130 670. 1.020

TDS, mg/L 620 792. 12.700 560.

Temp (Celcius), degrees C 17.100 13.500 13.1 12.300 11.800 12.200 13.600 13.200 12.900 <0.0 17.500 18.100 15.300

Zn, diss, mg/L <0.0 <0.0 <0.0

*Due to laboratory error this parameter was not anaylzed.



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Well: GW-N53

10/7/2019 11/18/2019 12/9/2019 1/14/2020 2/26/2020 3/4/2020 4/15/2020 5/19/2020 6/2/2020 7/29/2020 8/27/2020 9/16/2020
Ag, diss, mg/L <0.0 <0.0 <0.0 <0.0

Alkalinity, lab, mg/L 558 575. 566. 550.

As, diss, mg/L <0.0 0.000500 <0.0 <0.0

Ca, diss, mg/L 343 344. 339. 331.

Cation-Anion Bal, % 2.1 2.000 2.100 -1.100

Cd, diss, mg/L 0.0001 0.000100 0.000100 <0.0

Cl, diss, mg/L 70.4 68.9 69.4 69.1

CO3, mg/L <0.0 <0.0 <0.0 <0.0

Fe, diss, mg/L 0.08 0.140 0.0200 0.0500

Fe, tot rec, ug/L 570 1140. 2080. 1230.

GW Depth (TOC), ft 82.180 82.150 82.040 81.980 82.210 82.260 82.400 82.550 82.700 82.520 82.180 105.5

Hardness, mg/L 1960 2020. 1960. 1920.

HCO3, mg/L 558 575. 566. 550.

Hg, diss, mg/L <0.0 <0.0 <0.0 <0.0

K, diss, mg/L 35.3 35.7 34.9 34.3

Mg, diss, mg/L 269 281. 271. 265.

Mn, diss, mg/L 0.06 0.0700 0.0700 0.0700

Mo, diss, mg/L <0.0 <0.0 <0.0 <0.0

Na, diss, mg/L 194 189. 192. 179.

NH3 as N, diss, mg/L 2.52 2.07 2.59

NO2 + NO3, diss, mg/L 0.14 0.0300 0.130 0.280

NO2, diss, mg/L <0.0 <0.0 0.0100 0.210

NO3, diss, mg/L 0.14 0.0300 0.120 0.0700

OH, mg/L <0.0 <0.0 <0.0 <0.0

Pb, diss, mg/L 0.0006 <0.0 <0.0 <0.0

pH (field), pH 7.110 7.130 7 7.230 7.270 7.000 7.310 7.290 7.000 7.000 7.350 7.800

pH (lab), pH 8.1 7.800 7.900 8.100

PO4, tot, mg/L * * <0.0 0.0300

PO4, total soluble, mg/L 0.03 <0.0 * *
SAR, ratio 1.9 1.900 1.900 1.800

Se, diss, mg/L <0.0 <0.0 <0.0 <0.0

SO4, diss, mg/L 1630 1620. 1610. 1650.

Spec. Cond. (field), umhos/cm 3440 3520 3630 3580 3660 3540 3520 3480 3570 3490 3480 3550

Spec. Cond. (lab), umhos/cm 3550 3520.000 3480.000 3540.000

SS, mL/L/hr <0.000 <0.000 <0.000 <0.000

Sulfide, tot, mg/L <0.0 <0.0 <0.0 <0.0

Sum Anions, meq/L 47 48.000 47.000 48.000

Sum Cations, meq/L 49 50.000 49.000 47.000

TDS (calculated), mg/L 2890 2890. 2870. 2870.

TDS (ratio-measured/calc), rat 1.11 1.130 1.130 1.120

TDS, mg/L 3220 3270. 3240. 3220.

Temp (Celcius), degrees C 14.200 12.900 12 11.400 11.400 13.400 13.800 14.500 15.100 15.000 14.100 12.900

Zn, diss, mg/L <0.0 0.0400 <0.0 <0.0

*Due to laboratory error this parameter was not anaylzed.



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Well: GW-N54

10/7/2019 11/18/2019 12/9/2019 1/14/2020 2/26/2020 3/10/2020 4/15/2020 5/19/2020 6/2/2020 7/29/2020 8/27/2020 9/21/2020
Ag, diss, mg/L <0.0 <0.0 <0.0 <0.0

Alkalinity, lab, mg/L 552 553. 557. 542.

As, diss, mg/L <0.0 <0.0 <0.0 <0.0

Ca, diss, mg/L 430 441. 443. 465.

Cation-Anion Bal, % -6.2 0.000 0.700 50.000

Cd, diss, mg/L <0.0 <0.0 <0.0 <0.0

Cl, diss, mg/L 109 111. 95.2 88.0

CO3, mg/L <0.0 <0.0 <0.0 <0.0

Fe, diss, mg/L 0.1 0.0600 <0.0 0.180

Fe, tot rec, ug/L 2120 3230. 2730. 8700.

GW Depth (TOC), ft 63.290 65.420 66.180 66.720 67.620 67.740 66.250 67.070 65.700 63.910 63.700 63.310

Hardness, mg/L 2980 3040. 3070. 3170.

HCO3, mg/L 552 553. 557. 542.

Hg, diss, mg/L <0.0 <0.0 <0.0 <0.0

K, diss, mg/L 26.4 26.0 26.0 27.4

Mg, diss, mg/L 462 470. 477. 488.

Mn, diss, mg/L 0.25 0.270 0.290 0.238

Mo, diss, mg/L <0.0 <0.0 <0.0 <0.0

Na, diss, mg/L 177 170. 176. 175.

NH3 as N, diss, mg/L 2.59 2.90 2.09

NO2 + NO3, diss, mg/L <0.0 <0.0 <0.0 <0.0

NO2, diss, mg/L <0.0 <0.0 <0.0 <0.0

NO3, diss, mg/L <0.0 <0.0 <0.0 <0.0

OH, mg/L <0.0 <0.0 <0.0 <0.0

Pb, diss, mg/L 0.0005 <0.0 <0.0 <0.0

pH (field), pH 6.930 7.050 6.9 7.060 7.110 7.000 7.310 7.190 6.920 6.960 7.430 7.100

pH (lab), pH 7.8 7.700 7.800 7.700

PO4, tot, mg/L * * <0.0 <0.0

PO4, total soluble, mg/L <0.0 0.0600 * *
SAR, ratio 1.4 1.400 1.400 1.400

Se, diss, mg/L <0.0 <0.0 <0.0 <0.0

SO4, diss, mg/L 2970 2630. 2640. 512.

Spec. Cond. (field), umhos/cm 4730 4500 4830 4590 4610 4770 4500 4310 4570 3360 2320 4700

Spec. Cond. (lab), umhos/cm 4610 4700.000 4590.000 4770.000

SS, mL/L/hr <0.000 <0.000 <0.000 <0.000

Sulfide, tot, mg/L <0.0 <0.0 <0.0 <0.0

Sum Anions, meq/L 77 69.000 69.000 24.000

Sum Cations, meq/L 68 69.000 70.000 72.000

TDS (calculated), mg/L 4510 4190. 4200. 2090.

TDS (ratio-measured/calc), rat 1.04 1.110 1.110 2.280

TDS, mg/L 4700 4660. 4680. 4760.

Temp (Celcius), degrees C 13.800 12.900 12.2 11.800 12.100 12.300 12.700 14.500 14.600 14.600 14.100 15.900

Zn, diss, mg/L <0.0 0.320 <0.0 <0.0

*Due to laboratory error this parameter was not analyzed.



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Well: GW-N55

10/7/2019 11/18/2019 12/9/2019 1/14/2020 2/26/2020 3/10/2020 4/15/2020 5/19/2020 6/8/2020 7/29/2020 8/27/2020 9/21/2020
Ag, diss, mg/L <0.0 <0.0 <0.0 <0.0

Alkalinity, lab, mg/L 750 783. 754. 784.

As, diss, mg/L <0.0 <0.0 <0.0 <0.0

Ca, diss, mg/L 429 454. 426. 421.

Cation-Anion Bal, % 1.4 -4.000 1.200 8.200

Cd, diss, mg/L <0.0 <0.0 <0.0 <0.0

Cl, diss, mg/L 90.5 83.0 96.5 94.2

CO3, mg/L <0.0 <0.0 <0.0 <0.0

Fe, diss, mg/L 0.06 <0.0 <0.0 <0.0

Fe, tot rec, ug/L 270 60.0 410. 84.9

GW Depth (TOC), ft 63.640 60.240 57.210 57.880 56.570 56.610 62.610 62.130 61.990 63.990 63.210 59.410

Hardness, mg/L 12000 12300. 11500. 12700.

HCO3, mg/L 750 783. 754. 784.

Hg, diss, mg/L <0.0 <0.0 <0.0 <0.0

K, diss, mg/L 35 36.0 36.9 35.8

Mg, diss, mg/L 2650 2720. 2530. 2840.

Mn, diss, mg/L 0.69 0.700 0.600 0.820

Mo, diss, mg/L <0.0 <0.0 <0.0 <0.0

Na, diss, mg/L 307 315. 311. 312.

NH3 as N, diss, mg/L 2.2 1.96 2.10

NO2 + NO3, diss, mg/L 0.28 0.100 1.24 0.370

NO2, diss, mg/L <0.0 <0.0 <0.0 <0.0

NO3, diss, mg/L 0.28 0.100 1.24 0.370

OH, mg/L <0.0 <0.0 <0.0 <0.0

Pb, diss, mg/L 0.002 <0.0 0.00100 <0.0

pH (field), pH 6.780 6.800 6.7 6.970 7.000 6.800 7.110 7.110 7.000 6.790 7.160 6.920

pH (lab), pH 7.7 7.500 7.600 7.500

PO4, tot, mg/L * * <0.0 <0.0

PO4, total soluble, mg/L <0.0 <0.0 * *
SAR, ratio 1.2 1.300 1.300 1.200

Se, diss, mg/L <0.0 <0.0 <0.0 0.00100

SO4, diss, mg/L 10900 12600. 10500. 9980.

Spec. Cond. (field), umhos/cm 12140 12900 13010 12760 13000 12700 12340 12020 11480 12050 12210 12870

Spec. Cond. (lab), umhos/cm 12500 12600.000 12000.000 13000.000

SS, mL/L/hr <0.000 <0.000 <0.000 <0.000

Sulfide, tot, mg/L <0.0 <0.0 <0.0 <0.0

Sum Anions, meq/L 246 283.000 238.000 228.000
Sum Cations, meq/L 253 261.000 244.000 269.000

TDS (calculated), mg/L 14900 16700. 14400. 14200.

TDS (ratio-measured/calc), rat 1.04 0.960 1.070 1.160

TDS, mg/L 15500 16100. 15400. 16500.

Temp (Celcius), degrees C 14.100 12.900 12.4 11.300 12.300 12.600 13.000 14.600 15.600 16.400 14.500 13.800

Zn, diss, mg/L <0.0 <0.0 0.130 0.0820

*Due to laboratory errors this parameter was not analyzed.  



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Well: GW-N56

10/7/2019 11/18/2019 12/11/2019 1/14/2020 2/26/2020 3/18/2020 4/15/2020 5/19/2020 6/2/2020 7/29/2020 8/27/2020 9/16/2020
Ag, diss, mg/L <0.0 <0.0 <0.0 <0.0

Alkalinity, lab, mg/L 563. 592 586. 605.

As, diss, mg/L <0.0 <0.0 0.000500 <0.0

Ca, diss, mg/L 421. 406 394. 424.

Cation-Anion Bal, % -4.800 -3.3 1.800 -2.400

Cd, diss, mg/L <0.0 0.0001 0.000100 <0.0

Cl, diss, mg/L 60.3 61.1 62.0 51.2

CO3, mg/L <0.0 <0.0 <0.0 <0.0

Fe, diss, mg/L 0.100 0.07 0.0200 0.0400

Fe, tot rec, ug/L 3230. 1940 11300. 3830.

GW Depth (TOC), ft 77.330 77.540 76.920 77.890 79.430 79.21 79.510 79.840 80.230 80.020 79.550 79.820

Hardness, mg/L 2530. 2470 2360. 2670.

HCO3, mg/L 563. 592 586. 605.

Hg, diss, mg/L <0.0 <0.0 <0.0 <0.0

K, diss, mg/L 33.5 34.5 33.9 31.4

Mg, diss, mg/L 359. 354 335. 391.

Mn, diss, mg/L 0.240 0.24 0.180 0.500

Mo, diss, mg/L <0.0 <0.0 <0.0 <0.0

Na, diss, mg/L 164. 171 173. 162.

NH3 as N, diss, mg/L 2.61 2.63 2.62

NO2 + NO3, diss, mg/L 0.0300 0.05 <0.0 0.0700

NO2, diss, mg/L <0.0 0.01 <0.0 <0.0

NO3, diss, mg/L 0.0300 0.04 <0.0 0.0700

OH, mg/L <0.0 <0.0 <0.0 <0.0

Pb, diss, mg/L <0.0 <0.0 <0.0 <0.0

pH (field), pH 6.950 7.130 6.800 7.120 6.9 7.31 7.340 6.600 6.900 6.980 7.540 7.700

pH (lab), pH 7.900 7.9 7.900 7.900

PO4, tot, mg/L * * <0.0 0.0300

PO4, total soluble, mg/L <0.0 0.03 * *
SAR, ratio 1.400 1.5 1.600 1.400

Se, diss, mg/L <0.0 0.0003 0.000500 <0.0

SO4, diss, mg/L 2490. 2300 1950. 2420.

Spec. Cond. (field), umhos/cm 3940 4030 4230 4130 4010 4020 3890 3890 3980 3740 3860 4230

Spec. Cond. (lab), umhos/cm 4100.000 3950 3810.000 4430.000

SS, mL/L/hr <0.000 <0.000 5.200 <0.000

Sulfide, tot, mg/L <0.0 0.02 <0.0 <0.0

Sum Anions, meq/L 65.000 62 54.000 64.000

Sum Cations, meq/L 59.000 58 56.000 61.000

TDS (calculated), mg/L 3870. 3690 3310. 3850.

TDS (ratio-measured/calc), rat 1.030 1.02 1.120 1.110

TDS, mg/L 4000. 3750 3700. 4280.

Temp (Celcius), degrees C 14.300 14.500 13.400 12.700 12.4 11.7 13.800 15.500 15.400 15.800 14.300 13.400

Zn, diss, mg/L <0.0 <0.0 0.0900 <0.0

*Due to a laboratory error parameter was not analyzed.



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Well: GW-N57

10/7/2019 11/18/2019 12/9/2019 1/14/2020 2/26/2020 3/18/2020 4/15/2020 5/19/2020 6/2/2020 7/29/2020 8/27/2020 9/15/2020
Ag, diss, mg/L <0.0 <0.0 <0.0 <0.0

Alkalinity, lab, mg/L 621 662 645. 659.

As, diss, mg/L <0.0 <0.0 <0.0 <0.0

Ca, diss, mg/L 550 545 536. 520.

Cation-Anion Bal, % 0 1.9 -0.600 -1.900

Cd, diss, mg/L <0.0 0.0001 <0.0 <0.0

Cl, diss, mg/L 31.4 32.6 33.3 33.2

CO3, mg/L <0.0 <0.0 <0.0 <0.0

Fe, diss, mg/L 0.15 0.22 0.120 0.380

Fe, tot rec, ug/L 1510 1320 1490. 1560.

GW Depth (TOC), ft 49.620 50.330 50.57 50.020 50.82 51.16 51.520 51.460 51.170 50.110 48.850 48.610

Hardness, mg/L 3590 3600 3510. 3490.

HCO3, mg/L 621 662 645. 659.

Hg, diss, mg/L <0.0 <0.0 <0.0 <0.0

K, diss, mg/L 30 29 28.0 28.1

Mg, diss, mg/L 538 544 528. 532.

Mn, diss, mg/L 0.77 0.7 0.720 0.690

Mo, diss, mg/L <0.0 <0.0 <0.0 <0.0

Na, diss, mg/L 154 154 153. 152.

NH3 as N, diss, mg/L 3.03 3.16 3.30 2.88

NO2 + NO3, diss, mg/L <0.0 <0.0 <0.0 <0.0

NO2, diss, mg/L <0.0 <0.0 <0.0 <0.0

NO3, diss, mg/L <0.0 <0.0 <0.0 <0.0

OH, mg/L <0.0 <0.0 <0.0 <0.0

Pb, diss, mg/L 0.0006 <0.0 <0.0 <0.0

pH (field), pH 6.780 6.850 6.630 6.870 6.44 6.96 7.040 6.920 6.900 6.680 7.220 6.900

pH (lab), pH 8 7.8 7.700 7.800

PO4, total soluble, mg/L 0.03 <0.0 0.0300 0.0300

SAR, ratio 1.1 1.1 1.100 1.100

Se, diss, mg/L <0.0 <0.0 <0.0 <0.0

SO4, diss, mg/L 3170 3000 3080. 3120.

Spec. Cond. (field), umhos/cm 4870 4910 5060 5410 5040 5070 4950 4900 6100 4976 5000 4920

Spec. Cond. (lab), umhos/cm 4980 4970 4900.000 4980.000

SS, mL/L/hr <0.000 <0.000 <0.000 <0.000

Sulfide, tot, mg/L <0.0 <0.0 <0.0 <0.0

Sum Anions, meq/L 80 77 79.000 80.000

Sum Cations, meq/L 80 80 78.000 77.000

TDS (calculated), mg/L 4860 4710 4760. 4790.

TDS (ratio-measured/calc), rat 1.03 1.08 1.060 1.060

TDS, mg/L 5020 5100 5060. 5090.

Temp (Celcius), degrees C 14.200 13.600 12.1 12.400 11.4 12 13.600 14.900 15.400 14.900 13.900 14.400

Zn, diss, mg/L <0.0 <0.0 <0.0 <0.0



New Horizon North Mine
Analysis Results by Date (column) and Parameter (row)
Date Range: 10/01/2019 to 09/30/2020
Well: GW-N58

10/7/2019 11/18/2019 12/9/2019 1/14/2020 2/26/2020 3/4/2020 4/15/2020 5/19/2020 6/2/2020 7/29/2020 8/27/2020 9/15/2020
Ag, diss, mg/L <0.0 <0.0 <0.0 <0.0

Alkalinity, lab, mg/L 580 585. 603. 604.

As, diss, mg/L <0.0 <0.0 <0.0 <0.0

Ca, diss, mg/L 481 479. 471. 452.

Cation-Anion Bal, % 3.1 2.500 2.000 0.500

Cd, diss, mg/L <0.0 0.000100 <0.0 <0.0

Cl, diss, mg/L 43.7 42.6 46.0 43.0

CO3, mg/L <0.0 <0.0 <0.0 <0.0

Fe, diss, mg/L 1.18 0.810 9.83 3.40

Fe, tot rec, ug/L 9540 10000. 9970. 9990.

GW Depth (TOC), ft 49.410 49.320 49.520 49.720 50.650 50.640 51.050 51.320 51.170 49.450 48.540 48.260

Hardness, mg/L 4560 4710. 4590. 4440.

HCO3, mg/L 580 585. 603. 604.

Hg, diss, mg/L <0.0 <0.0 <0.0 <0.0

K, diss, mg/L 24 25.0 24.0 23.7

Mg, diss, mg/L 816 854. 829. 805.

Mn, diss, mg/L 0.94 0.970 0.970 0.990

Mo, diss, mg/L <0.0 <0.0 <0.0 <0.0

Na, diss, mg/L 176 172. 175. 164.

NH3 as N, diss, mg/L 1.97 2.04 2.20 1.92

NO2 + NO3, diss, mg/L <0.0 <0.0 <0.0 <0.0

NO2, diss, mg/L <0.0 <0.0 <0.0 <0.0

NO3, diss, mg/L <0.0 <0.0 <0.0 <0.0

OH, mg/L <0.0 <0.0 <0.0 <0.0

Pb, diss, mg/L <0.0 <0.0 0.00340 0.000300

pH (field), pH 6.770 6.980 6.6 6.910 6.980 6.600 7.230 6.910 6.700 6.740 7.100 6.900

pH (lab), pH 7.9 7.600 7.600 7.700

PO4, total soluble, mg/L <0.0 <0.0 <0.0 0.0300

SAR, ratio 1.1 1.100 1.100 1.100

Se, diss, mg/L <0.0 <0.0 <0.0 <0.0

SO4, diss, mg/L 3840 3980. 3980. 3950.

Spec. Cond. (field), umhos/cm 5670 5450 5880 5410 5200 6030 5450 5250 6100 5339 5290 5770

Spec. Cond. (lab), umhos/cm 5990 5970.000 5930.000 5850.000

SS, mL/L/hr <0.000 <0.000 <0.000 <0.000

Sulfide, tot, mg/L <0.0 <0.0 <0.0 <0.0

Sum Anions, meq/L 94 97.000 97.000 96.000

Sum Cations, meq/L 100 102.000 101.000 97.000

TDS (calculated), mg/L 5740 5910. 5910. 5810.

TDS (ratio-measured/calc), rat 1.11 1.090 1.120 1.090

TDS, mg/L 6350 6420. 6620. 6360.

Temp (Celcius), degrees C 14.000 12.900 12.4 12.700 12.200 13.700 13.300 14.300 14.400 15.900 13.600 14.600

Zn, diss, mg/L 0.07 0.0800 <0.0 0.0500



 

 

 
Appendix 4 

Groundwater Monitoring Graphs



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
  



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
  



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 




