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Introduction

Teck Alaska, Incorporated (TAK) tasked WHPacific, Incorporated with the preparation of the
Red Dog Mine Long-Term Permafrost and Groundwater Monitoring Program 2013 data report.
A specific contract deliverable is the submission of an annual report which include a data
collection summary, a quality assurance and control summary, and a description of the status
of the monitoring program.

Background

The Red Dog Mine is located in northwestern Alaska near the DeLong Mountains of the western
Brooks Range. The mine is on NANA owned land and operated by TAK. The mine has two open
pit operations for the extraction of zinc and lead bearing ore. The facilities include an ore
milling and a concentration facility, worker housing, construction camp, runway, and power
generation. There are approximately 300 acres of waste rock piles and a tailings pond behind
an earthen dam. The pond receives drainage from the open pit areas, natural surface run-off,
and process waters from the milling operation. The following Figures 1 and 2 illustrate the
regional setting, general location, and specific layout of the mine facilities.

The tailing pond has the potential to affect both permafrost and groundwater in one or more
adjacent drainages. Efforts to develop a monitoring system started with the Groundwater
Monitoring Supplemental Environmental Project in the mid 1990s. Results from this project
were used to develop the Long-Term Permafrost and Groundwater Monitoring Plan was
originally prepared by Water Management Consultants, Inc. (WMCI) for Cominco Alaska, Inc.
(now TAK), and Hartig, Rhodes, Norman, Mahoney, and Edwards, Inc. in 2001.

The key elements of the monitoring program are,

0 The quarterly monitoring of 15 thermistors at background, overburden stockpile,
and dam area locations
The quarterly monitoring of 9 piezometers at background and dam area locations
Data reduction, presentation, and management
Annual data reports
Assessment of trends on a five year basis
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Figure 1 Red Dog Mine and Vicinity
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Figure 2 Red Dog Mine Site Layout
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2013 Data Collection

On February 26%™, 2014 TAK personnel delivered project thermistor and piezometer data to
WHPacific by email for review and presentation. WHP personnel extracted 2013 data,
organized data tables, transformed data, and presented raw field notes in Appendix A.

Data objectives were to monitor temperature and ground water levels adding to the observed

trends of the permafrost beneath the tailings pond dam, the tailings impoundment, and the
overburden stockpile as compared to the background permafrost.

Thermistor Data
The following table provides a quarterly summary of the thermistor sites monitored in 2013.

Table 1 Summary of the 2013 Quarterly Thermistor Data Collection

Thermistor | Presentedin [ General - - - -
2013 report Location

T05-61 Yes DamArea | 2/15/2013 E E 5/6/2013 . - 8/4/2013
T95-5 Yes DamArea | 2/16/2013 - - 5/7/2013 - - 8/4/2013 - - 11/4/2013
T95-8 #2 Yes D‘S’;jﬁ:" 17/2013 | 2/15/2013 | 3/24/2013 | 4/21/2013 | 5/7/2013 6/3/2013 7/4/2013 8/4/2013 | 9/25/2013 | 10/6/2013 | 11/3/2013 | 12/14/2013
196-10 Yes DamArea | 2/15/2013 - - 5/6/2013 - - 8/4/2013 - - 11/4/2013
T96-12 Yes Bons Creek | 2/15/2013 - E 4/5/2013 | 4/20/2013 | 5/6/2013 8/4/2013 - E 11/3/2013
T96-125 Yes Bons Creek - - - 4/5/2013 | 4/20/2013 | 5/6/2013 8/4/2013 - - 11/3/2013
196-13 Yes U;f;cb:;ﬁ:" 1/7/2013 | 2/16/2013 | 3/24/2013 | 4/21/2013 | 5/8/2013 6/4/2013 7/4/2013 8/4/2013 | 9/25/2013 | 10/6/2013 | 11/3/2013 | 12/14/2013
T96-135 No O‘S’teo_'::p'__“::" 17/2013 | 2/16/2013 | 3/24/2013 | 4/21/2013 | 5/8/2013 6/4/2013 7/4/2013 8/4/2013 | 9/25/2013 | 10/6/2013 | 11/3/2013 | 12/14/2013
196-15 Yes Red Dog Creek| 2/16/2013 - - 5/8/2013 - - 8/4/2013 - - 11/4/2013
T96-19 No Red Dog Pit - - E 5/31/2013
196-21 Yes 0&7:" 1/7/2013 | 2/16/2013 | 3/24/2013 | 4/21/2013 | 5/8/2013 6/3/2013 7/4/2013 8/4/2013 | 9/25/2013 | 10/6/2013 | 11/3/2013 | 12/14/2013
196-22 Yes O;fgcb;‘:j:" 1/7/2013 | 2/16/2013 | 3/24/2013 | 4/21/2013 | 5/8/2013 6/3/2013 7/4/2013 8/4/2013 | 9/25/2013 | 10/6/2013 | 11/3/2013 | 12/14/2013
196-23 Yes O‘S’t;'::p'j:" 17/2013 | 2/16/2013 | 3/24/2013 | 4/21/2013 | 5/8/2013 - 7/4/2013 8/4/2013 | 9/25/2013 | 10/6/2013 | 11/3/2013 | 12/14/2013
196-24 No O;'f;f:;ﬁ:" 1/7/2013 | 2/16/2013 | 3/24/2013 | 4/21/2013 | 5/8/2013 6/3/2013 7/4/2013 8/4/2013 | 9/25/2013 | 10/6/2013 | 11/3/2013 | 12/14/2013
T97-28 Yes DamArea | 2/15/2013 - E 5/6/2013 - - 8/4/2013 - E 11/4/2013
197-29 Yes DamArea | 2/16/2013 - - 5/6/2013 - - 8/4/2013 - - 11/4/2013
197-30 Yes DamArea | 1/9/2013 | 2/16/2013 E 5/6/2013 - - 7/4/2013 8/4/2013 E 10/6/2013 | 11/4/2013
T97-32 No DamArea | 2/16/2013 - - 5/8/2013 - - 11/4/2013

T-95-009 could not be read in 2013 due to being submerged beneath rising waters in the tailings storage
facility. TAK is planning to replace this thermistor during the summer of 2014.

WHP personnel prepared plots depicting the temperature dependence upon depth at 14
permanent sites installed with thermistor strings. Figure 3 indicates the location of the
temperature monitoring sites. The three plots included in Appendix B were,
1. Atemperature trumpet plot of data for all years (separate color for each year) and all
depths at the specific location,
2. An average temperature versus depth plot accounting for the time span of the project
or data of just the past year 2013,
3. A presentation of temperature at specific depth over the time span of the project
monitoring data.
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Figure 3 Red Dog Thermistor and Piezometer Locations
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Piezometer Data
The following table provides a quarterly summary of the piezometers monitored in 2013.

Table 2 Summary of the 2013 Quarterly Piezometers Data Collection

. General
Piezometer . Ql Q2 Q3 Q4
Location
P-08A Dam Area 2/15/2013 5/6/2013 7/4/2013 8/4/2013 11/4/2013
P-08B Dam Area 2/15/2013 5/6/2013 7/4/2013 8/4/2013 11/4/2013
P-96-010 Dam Area 2/15/2013 5/6/2013 - 8/4/2013 -
P-96-013 Overburden |, ¢ 2013 5/8/2013 8/4/2013 11/3/2013
Stockpile
P-96-015 Red Dog Creek 2/15/2013 5/8/2013 8/4/2013 11/4/2013
P-97-012 Bons Creek 2/15/2013 5/6/2013 8/4/2013 11/3/2013
P-97-020 Dam Area 2/15/2013 5/6/2013 - 8/4/2013 11/4/2013
P-97-028 Dam Area 2/15/2013 5/6/2013 7/4/2013 - -
SPP-97-002 Dam Area 3/24/2013 6/19/2013 - 9/8/2013 10/6/2013

The locations of the piezometers are illustrated in Figure 3. The piezometer data was collected
by TAK personnel each quarter of 2013. WHP personnel prepared plots (hydrographs)
depicting the water level depth at the individual wells installed with transducers over the time

span of the project as presented in Appendix C.
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Data Management

Thermistor and piezometer data collected by TAK personnel in 2013 was delivered to WHPacific
for entry to the TAK Red Dog database. Microsoft Access and Excel software were used to
generate plots of the data. Data collection was performed under a standard operating
procedure outlined in the Red Dog Long-Term Groundwater Monitoring Plan.

Data collected from the thermistor cables was measured in resistance as kilo-ohms (kohm)
using a Dryden Instrumentation TSKMUK Automated Thermistor String Reader. The measured
resistance values were converted to temperature using calibration coefficients for each
thermistor sensor. Data was reviewed for errors and omission, and then uploaded to the
Microsoft Access database.

Readings that were not representative of true measurements, less than 0 or greater than
300°C, were deleted before upload. In the Appendix A Raw Data set, these values are shaded
red. To eliminate outliers and reduce instrument noise in the dataset, thermistor site data
extracted from the Red Dog Database was filtered with a maximum and minimum number
criteria relative to the site and individual thermistor. The minimum number was established by
taking the first quartile of the data range for the individual thermistor and subtracting three
times the interquartile range, the maximum was established by taking the third quartile and
adding three times the interquartile range. In the Appendix A Raw Data set, the outliers
removed for graphical clarity are shaded grey.

Piezometer data was provided from vibrating wire and barometric transducers. Readings were
recorded and emailed to WHPacific. Calibration of the transducers was provided at the time of
installation. Data was reviewed for errors and omissions and then uploaded to the Microsoft
Access database. Readings that were not representative of true measurements, obvious
outliers, were deleted before upload.
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Summary of Data QA/QC and System OM

Duplicate measurements were collected to ensure different operators and or equipment would
not impact representativeness of the data. Standard operating procedures developed for the
monitoring program were followed.

Thermistor QA/QC

Duplicate measurements were collected from the Dryden Instrumentation TSKMUK data logger
and the Dryden Switchbox Fluke multimeter system to ensure repeatability and concurrence
with the automated data logger system. Variations in the thermistor readings were also
compared to previously collected data and trends.

Piezometer QA/QC
Duplicate measurements at SPP-97-002 were not collected in 2013.

Thermistor System Maintenance
Thermistors readings indicate that several are malfunctioning and require replacement.

Piezometer System Maintenance
Vibrating wire transducers are functioning with no data deficiencies.
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Appendix A
Raw Data



SitelD  Num Therm

T05-61 6
T05-61 6
T05-61 6
T95-5 24
T95-5 24
T95-5 24
T95-5 24
T95-8 24
T95-8 24
T95-8 24
T95-8 24
T95-8 24
T95-8 24
T95-8 24
T95-8 24
T95-8 24
T95-8 24
T95-8 24
T95-8 24
T96-10 24
T96-10 24
T96-10 24
T96-10 24
T96-12 24
T96-12 24
T96-12 24
T96-12 24
T96-12 24
T96-12 24
T96-12 24
T96-12s 24
T96-12s 24
T96-12s 24
T96-12s 24
T96-12s 24
T96-12s 24
T96-13 24
T96-13 24
T96-13 24
T96-13 24
T96-13 24
T96-13 24
T96-13 24
T96-13 24
T96-13 24
T96-13 24
T96-13 24
T96-13 24
T96-13s 24
T96-13s 24
T96-13s 24
T96-13s 24
T96-13s 24
T96-13s 24
T96-13s 24
T96-13s 24
T96-13s 24
T96-13s 24
T96-13s 24
T96-13s 24
T96-15 14
T96-15 14
T96-15 14
T96-15 14
T96-19 24
T96-21 24
T96-21 24
T96-21 24
T96-21 24
T96-21 24
T96-21 24
T96-21 24
T96-21 24
T96-21 24
T96-21 24
T96-21 24

Date/Time pt-01 pt-02 pt-03 pt-05 pt-06 pt-07 pt-08 pt-09 pt-10 pt-11 pt-12 pt-13 pt-14 pt-15 pt-16 pt-17 pt-18 pt-19 pt-20 pt-21 pt-22 pt-23 pt-24

2/15/1311:15  22.306  17.236  16.908
5/6/1315:49  21.675  18.644  17.391
8/4/13 14:40 . 17.713 17.77
2/16/13 16:23
5/7/13 16:11
8/4/13 14:51 16.857
11/4/13 17:15, 16.687
1/7/13 15:33 . 16.938 17.03 . 17.023  17.043  17.108 17.068  17.108  17.116  17.108  17.133  17.167 17.158  17.159  17.216  17.253
2/15/13 9:46 X 16.899  16.947 9 16.94  17.028 17.045  17.024 17.043  17.108  17.068  17.108  17.116  17.108  17.133  17.168  17.157 17.16  17.217  17.253
3/24/13 15:45, . . 16.944  17.029 17.047 17.047 17.023  17.043  17.109 17.068 17.108  17.115 17.108  17.132  17.167 17.156 17.16  17.216  17.252
4/21/13 13:24 . 16.899 . 16.942  17.034  17.058  17.046 17.02  17.044  17.104  17.069  17.104 17.116  17.104 17.133  17.162  17.158  17.156  17.216  17.248
5/7/13 15:51 16.983 . 16.96  16.933  17.023  17.036 17.04 17.019 17.037 17.102  17.061 171 1711 17.102  17.126 17.16  17.154  17.158  17.214  17.251
6/3/13 6:42 17.117 . 16.934  17.028  17.037 17.045 17.019  17.042 17.104 17.067 17.103  17.115 17.103  17.131  17.162  17.155 17.153  17.214  17.246
7/4/13 11:26 . 16.987 16.932 17.022 17.034 17.041  17.016 17.036  17.101 17.06  17.099  17.107 17.099  17.124  17.158  17.149  17.151  17.207  17.243
8/4/13 11:47 16.959 16.941  17.024 17.037 17.043 17.017 17.038  17.103 17.061  17.101  17.109  17.101  17.126 17.16 17.15  17.152  17.208  17.244
9/25/13 9:48 16.918 16.95 16935  16.922  17.012  17.026  17.035 17.006  17.026  17.092 17.05 17.09  17.098  17.089  17.114  17.148  17.137 17.141 17.196  17.232
10/6/13 14:53 16.827 16.872  16.853  16.889  17.008 17.02  17.027  16.983 17.02  17.087  17.045 17.085  17.092  17.084  17.109 17.143  17.132  17.134  17.191  17.227
11/3/13 10:55, . . 16.974  17.035 16941  17.013 . 17.03  17.006  17.026  17.092  17.049 17.097 17.089  17.113  17.147 17.137 17139  17.195 17.231
12/14/13 13:58; 16.959  16.946  16.935  17.024  17.037 17.04 17.018 17.037  17.103 . 17.107 8 17123 17.157
2/15/13 15:49 . . 3 14.741
5/6/13 14:56 .
8/4/13 15:44 . 15.553
11/4/13 14:41. 16.147  14.755
2/15/13 9:53 17.115  17.277 . 17.368 17522
4/5/13 15:06
4/20/13 8:37
4/20/13 8:39
5/6/13 12:21 .
8/4/13 10:45 . 16.63
11/3/13 11:32 X g 16.54
4/5/13 0:00
4/20/13 0:00
5/6/13 0:00
5/30/13 0:00
8/4/13 0:00

16.886  16.815  16.746
16.892  16.822  16.752

16.538  16.413  16.235  16.106 15926  15.764 15.59
16.546 16.42 16.113 15934  15.773
16.407 15.759

17.303

11/3/13 0:00 g
1/7/13 14:56 . 15751  15.594 16.796 16.91 17.051 17.206  17.274 . 17.473 17.288  17.097 17.812  16.901
2/16/1315:57  19.905 15997 15653  16.609  16.795  16.909  17.002  17.049  17.153  17.203  17.272 . 17.478  17.253  17.285  17.094 17.831  16.899 16.576  16.399
3/24/1316:41  19.937  16.138 15.68  16.563  16.749  16.861  16.958  17.001  17.107  17.156  17.225 . 17.433 17.239  17.049  17.801  16.853
4/21/1315:24 20342 16303 15742  16.605 16794  16.903  17.006  17.043  17.153  17.197  17.269 . 17.286- 17.864  16.901
5/8/1315:59  19.634  16.375 15798  16.607  16.794  16.907  17.005  17.046 17.15  17.201  17.268 1731 17.781  17.694  17.482 17.285  17.094 17.872 16.899 16797  16.799  16.576
6/4/1314:43 16845 16.479 15585  16.601  16.793  16.903  17.007  17.041  17.152  17.196  17.268  17.306 f 17.249  17.285  17.091 17.886  16.896 164798- 16.58  16.415
7/4/13 11:04 14.13 16.565- 16.612 16.79  16.903  17.006  17.042  17.146  17.195 17.265  17.305 f 17.689  17.485  17.248 17.28 17.09 17.896  16.896  16.794  16.675  16.573  15.289
8/4/1310:56 13491  16.629  15.822  16.598 16.78  16.898  17.004  17.036  17.138 1719  17.261 17.3 17.479 . 17.269  17.082  17.904 16.89  16.787 16.67  16.565  15.569
9/25/13 9:21 . 15.813 3 17.039 17.192  17.266 . 17.493 . 17.938  16.894 3 16.574  15.743

10/6/13 14:24 15.866
11/3/13 9:27 . 15.862 17.037 1719 17.262 : . 17.279 17.957  16.897 : 15925
12/14/1310:54  16.319 : 15.946 3 X . 17.045 17198 17.267 17254 17.287 17.986  16.905 : 16.022
1/7/1314:55  38.275 . . : : : 24258 22921 21489  20.081 : 17.803 15.662 y 16.084
2/16/1315:56  41.582 } : X . . 23958 22521 21127 19.883  18.894  17.984 15.995 : 16.125
3/24/1316:41  34.979 ! 24132 21.072 19092 18.283 16325 1616 16.095
4/21/1315:25  12.335 19443 1867 1643 16.269 63977
5/8/1316:00 10775 . . . 20.239 19014 18.407 16493 16.325 15.984
6/4/1314:43[11 938 9. 8.5683 14177 16984  17.109 1684 16705 16547  16.394, 15.945
7/4/1311:05 10226 } 10152 ) 15302 16.217 16758 16584 16498  16.406 16237
8/4/1310:56  8.6098 88087  8.823 14341 15.182 16497 16526 16499  16.399 16299 16.491
9/25/139:21 18668 17024 16.38 ; 15262 ! 14906  15.205 16233 16438 16449 16353 16262 16.216
10/6/1314:24 59162 63344 68719 66269 6385 62589 61336 60525 60961 6.1711 64865 66013 66461 65566 16214 65183 64992  6.423
11/3/139:28  24.419 24087 19889 17157 16464 16336 1621 16108 16145 16176 16171 16188 16201 1622 1622 16142 16007047 16,014 17
12/14/1310:55  46.241 . 24502 1857 1712 167 16558 16394 16246 16248 16238 16194 16175 16156 16159 16154  16.075 16042 15991 15966  17.118
2/16/1317:02  17.056 . 17.013 X 16854 16768 16702 16619 16582 16568 16469 16404 16341  16.282 17.071
5/8/1317:34 18471 17.103 17013 16969 16854 16767 16703 16619 16582 16567 1647 16404 1634  16.282
8/4/1318:19 17659 17.337 17188 17111 17.024 16899 16883 1663 16471 1673 1662 16413 16438 16441 17.088
11/4/1313:53 1705 17.224 17011 16956 16837 1675 16686 16604 16564 16548 16451 16384 16319  16.261 17.077
5/31/13 10:37 18684 18666 18466 18755 18665 18777 18714 18687 18631 18619 18584 18507 18349 18291 18150 17.997 17.887 17722 17.587 17.378[ “i7.16  17.08 17.072
1/7/1315:10 24762 18534 15479 14387 14354 13929 13.822[ “i166 13939 1412 14.438[ 4527 15324 15612 16029 16573 16641 16751 16863 16914 16957 17.011  17.068
1/7/1315:11 24759 18527 15477 14381 14349 13871 13.818 1383 13933 14112 14431 14835 15318 15602 16019 16559 16631 16742 16852 16903 16952 16999  17.065
2/16/13 16:02 2843 19902 16009 14728 14519 1387 13734 13727 13.855 14.066 14441 14871 15377 15613 1602 16519 16637 16747 16858 16909 16957  17.293  17.058
3/24/13 16:45 31257 20336 16701 15099  14.675 139 13704 13684 13.833 14088 14463 14.887 15691 15623 16024 16519 16638 16744 16855 16905  16.949[ 2952  17.057
4/21/1315:13 23584 21045 17.087 15284 14818 13987 13.697) 4164 13769 14013 1442 14886 15734 15632 16025 16526 1664 1675 16856 16909 1695 17.005  17.063
5/8/13 16:05 21104 19975 17209 15504 14953 14021 13732 13.696 13808 1407 14.446 14886 15349 1563 16027 16523 16642 16747 16858 16907 16951 17.002  17.063
6/3/136:23 12258 17.615 16999 15753 15218  14.204  13.854] 4049 13.881 1413 14476 14815 1531 15629 16021 16524 16.639 16748  16.853[ 99999  16.947 17.001] 15.494
7/4/13 11:09 10278 15262 16618 15873 15346 14412 14015  13.904 13.966 14187 14516 14.895 15329 15629 16031 16519 16639 16741 16852 16902 16945 1699  17.06
8/4/13 11:00 92987 12688 16228 15858 156 14604 1417707163 14042 14247 14549 14906 15135 15.085  16.033[ 9999 9999 9999 99999 ‘1818 1693 16993  17.06
8/4/13 11:01 92983 13251 16223 15.857 15599 14604 14177 13.996 1404 14245  14.541 149 15121 15039 16033 16189 16633 16724 16845 18223 16938 16993  17.235

9/25/13 9:25 15.54 13465  13.881  14.615 1527  14.682  14.353 1418 14162 14362 14629 14961 15386  15.675 16.063  16.494  16.631 16.74 164846- 16.932  16.993  17.232



T96-21
T96-21
T96-21
T96-21
T96-22
T96-22
T96-22
T96-22
T96-22
T96-22
T96-22
T96-22
T96-22
T96-22
T96-22
T96-22
T96-23
T96-23
T96-23
T96-23
T96-23
T96-23
T96-23
T96-23
T96-23
T96-23
T96-23
T96-24
T96-24
T96-24
T96-24
T96-24
T96-24
T96-24
T96-24
T96-24
T96-24
T96-24
T96-24
T97-28
T97-28
T97-28
T97-28
T97-29
T97-29
T97-29
T97-29
T97-30
T97-30
T97-30
T97-30
T97-30
T97-30
T97-30
T97-32
T97-32
T97-32

14372 14629  14.961

12.82 1221 13.291
14.456  14.695  14.993
14.413 14673  15.017

16.635 252 16.783
16.602  16.746  16.747
16.648  16.753  16.786

16.637, 17.502  16.786
16.631 16.73  16.779
16.632  16.728  16.782
16.645  16.732 16.78
6.7677  6.8324  6.9232
16.643  16.731 16.78
16.63  16.733  16.782
166  16.775  16.839

16.213
16.229
15.589  15.626  15.883
15.577  15.614  15.862
14399 15.601  15.817
15.434  15.459  15.296
15378  15.546

16312  16.366  16.299
16.982  17.053  17.073
16.95 17.03  17.045

9/25/13 9:26 1554 13465  13.88 14615 1527 14.682  14.353 1418 1416
10/6/13 14:30 . 12258 F1161 12981 13301 13.178 12.289
11/3/139:34 g 15014 14512  14.424 14914 14546 14408 14298 14302
12/14/13 13:47 . 14.8 14296  14.267  14.289
1/7/1315:15 16.007 16.615
2/16/1316:04  41.278 . . . 16.048  34.619
3/24/1316:47  34.025 . 15.899 . 15.035 16.064  31.777
4/21/1315:15 11726 . 24.777
5/8/1316:16  11.304 . 16.164 . 16.035 16254  16.507
6/3/136:26  11.332 16.253 16.437
7/4/1311:13  9.9729 16.282 16.46
8/4/1311:05 8. 16267 15.818  15.675 16.133  16.427
9/25/139:30  18.68 14.822  15.401  15.645 16.449
10/6/1314:35  10.227 . 9.0558 16.422
11/3/139:38 23559 g 14.862 16.439
12/14/1313:49  49.873 . 15.195 15.276 . 16.435
1/7/13 15:20 16.163  15.889  16.043| 16.167 16.228
2/16/13 16:06 18731 16417 16235 16274, 16217 16.235
3/24/13 16:52 18579 16519 1642 16428 16382 16.246
4/21/1315:17 18811 16682 16477 16478  16.406 16.242
5/8/13 16:21 18427 16.887 16489 16499  16.409 16.248
7/4/13 11:32 9.4156 13032 15102 15354 15526 15.778
8/4/13 11:11 84689 10443 14531 15167 15292 15.731
9/25/13 9:40 14752 12514  14.246 14736  14.949 15.143
10/6/13 14:39 15799 13526  14.892] 15215 15404 15372
11/3/13 10:46 16357 1532  15.382] 15549 15687 15.512
12/14/13 13:54 16399 15964 15882 16029  16.06 15.8
1/7/1315:26  37.018 37.467 21537 15763 13774 13015 13.056
2/16/1316:09 45758 43507  39.987 212 16493 14586  13.608 13.788
3/24/1316:49  37.746 34423 33021  21.81 17.104 15.069  14.017 13.831
4/21/1315:20 10208 10248 11284 21552  17.63 15425  14.345 13.93
5/8/1316:19  13.008 119 12831 20371 17.735 15609  14.501 13.976
6/3/136:3¢ 10912  11.078 11398  17.143  17.344 15797 14733 13.887
7/4/1311:41 97377  9.8535  9.8683 11469 16636  15.815  14.938 14.042
8/4/1311:18 86379 86379 85955 10194  14.854 15781  15.119 14.221
9/25/139:34 18187 18252 18039 14108 12.184  12.946  13.829 14.273
10/6/1314:45 15152 15331 15389 151 12.878 12827  13.787 14.447
11/3/1310:37 2122 22017 22352 16178 14013 13385  13.531 14.486
12/14/1313:51  47.39  47.929 46229 17.098 14975  14.004  13.737 14.459
2/15/13 15:04 13.841  13.873  13.629  13.298 13.245
5/6/13 13:45 14337 14366 14217  13.948 13.411
8/4/1315:15 12925 13756 14137  14.259 13.718
11/4/1314:57 18116 14.596 . 13.415 13574 13719 1382 13.526
2/16/1316:56 2127 16.13 17.404
5/6/13 16:14 16.953
8/4/13 14:59 18.164  16.138 b 15.899 !
11/4/13 15:07 15165 15.653  -503.4  16.053 1615 16.351
1/9/1315:50  13.96 . 14534 14967 14936  15.188
2/16/1316:34 14173 13.384 14.492  14.882  14.847  15.112
5/6/13 16:22 14.613
7/4/13 9:38 . 15.194 14.593 . 14593 14.847
8/4/1315:09 1512 15106 14.919 14658  14.815 14472  14.848
10/6/1316:27 14553 14591 14645 14651  14.84 14.631  14.824 15.482
11/4/1315:25 1451 14515 14603 14656  14.81 14.636  14.827 15.474
2/16/1316:28  9.9296  9.2998  9.4767  9.7288  15.142  15.448  15.923
5/8/1317:19 1585 15538 15576 15812  16.057  16.264  16.459
11/4/1315:37 1622 16108 16077 16.106  16.169  16.234  16.386 16.845
Note:

Num of therms = total number of thermistors at each site

Date/Time = mm-dd-yy hh:mm

Measurements are shown in kohms

Red highlighted data was outside database criteria and wasn't entered in to the database
Grey highli data was removed from the datab

output to provide graphical clarity in the graphs presented

15.386

15.675

14.11
15.691
15.715

16.628
16.626
16.616
16.657
16.613
16.645
16.641
16.153
16.256
16.124
15.451
16.428
16.414
16.374
16.405
16.398
16.391

16.37
16.369
16.157
13.497
16.367
16.377

15.796
15.785

15.756
15.744
15.655
15.746
15.998
17.066
17.042

15.824
15.816

15.754
15.685
15.665
15.761
85718
17.036
17.013

16.629
14.941
16.635
16.639
17.009
17.058
17.024/
17.059
17.059
17.054
17.051

17.05
17.051
17.006!
17.051
17.053
17.068
16.906

17.09
17.087

17.09
17.027
17.073

16.45
16.698
16.689
16.876

16.678

15453 -10.81
15501  14.856
15502 14.959
99061 15432
16579 16.368

1657 1636

16.119



Location; 7_ 2S5 ¢

Technician:_/ 2[’\/ Start Time: /059

Node
Test
1

NIo0eNO O A WN

13
14
15
16
17
18
19
20
21
22
23
24
Test

Quarterly Thermistor QA / QC

» Ohms

Comments

re

/IS87

is d?

1$. 70

(.07

[ 35

Ll 7

2180

/[ 7.04

/7:2-9

7. O8

4

/'@ngr

A"

(N d 4.4

g, ?

ISP

(L3S

Node
Test

o o REcNaoOONOO RGN

N = -
O O @

N NN
W N =

24
Test

Date: ‘Z’lff/g

Stop Time:_l l ;C*(

Temperature

Month

Jan-12
Feb-12
Mar-12
Apr-12
May-12
Jun-12
Jul-12
Aug-12
Sep-12
Oct-12
Nov-12
Dec-12
Jan-13

Feb-13

Mar-13

Make a comment if reading jumps around and takes a long time to stabilize.

QA / QC readings to be done on 5% of SEP required thermistors - see above schedule.

Record test readings before and after other readings.
HP200 & multimeter readings are to be taken within 5 minutes of each other.

Teck

Read these locations on
noted month.

Location
T 95-8

T 96-21
T 96-12
T 96-23
T 96-13
T 95-7

T 96-22
T 95-4

T 96-20
T 96-15
T 96-12S
T 95-56

T 96-10
T97 29
T 97-30



Location: O (“: 7.2 &

Technician: g 2§§ [Vétan Time: B '71 O"?

Node
Test

NN A A @A aa A
NS DO NN RPN 2O @PNO RGN =

24
Test

Quarterly Thermistor QA / QC

Comments

3D¢ A

£
DG
VL

~J

N~ o K
= ok
L l00 (Ko

unshbie

N

=L

C
Y

=T
—

4.85

15:3§

1559

15.99

b Y8

.64

170
Y

0;’3? 0N

15,91

1h.95

19.03

.23

Node
Test

NN NN A A @A Q@A
T N NPV RwN RPN R ON =

24
Test

Date:

Stop Time:___| 7 .

Temperature

Month
Jan-12
Feb-12
Mar-12
Apr-12
May-12
Jun-12
Jul-12
Aug-12
Sep-12
Oct-12
Nov-12
Dec-12
Jan-13
Feb-13
Mar-13

Make a comment if reading jumps around and takes a long time to stabilize.

QA / QC readings to be done on 5% of SEP required thermistors - see above schedule.
Record test readings before and after other readings.

HP200 & multimeter readings are to be taken within 5 minutes of each other.

Teck

Read these locations on
noted month.

Location
T 95-8

T 96-21
T 96-12
T 96-23
T 96-13
T 95-7

T 96-22
T 95-4

T 96-20
T 96-15
T 96-12S
T 95-5

T 96-10
T 97 29
T 97-30



Quarterly Piezometer Readings

322

Box #:

Read By: ﬂ(/\)a HMW\

Row #: ["[

Date: 2 //5//5

Col. Well Location ﬁeading Comments Time
1 Barometric transducer| Box above Seep Dam |4 9/7, ¢ /Yy
30 P1 Red Dog Creek Dam | 24 2(. 6 1528
31 P2 Red Dog Creek Dam | 2 »>¢(3, & 15127
32 P3 Red Dog Creek Dam |#23<. (e 1525
33 P4 Red Dog Creek Dam |s12¢ 7, & ) 18 2
34 P5 Red Dog Creek Dam | @25¢ 2, & Ne Temp. 1526
35 P6 Red Dog Creek Dam | 2435, © Ao Teorap- /IS 2R
36 P7 Red Dog Creek Dam | 259 &, « ! /1526
5 * P -08A Box above Seep Dam | 884 3 4t 10: 42
6 * P-08B Box above Seep Dam | 8 ({{,5 10" ¢
7 P - 09A Box above Seep Dam | 2, s 2. J4 L 4S
8 P - 09B Box above Seep Dam | €33(. 5 L3
9 P-10A Box above Seep Dam | 8¢ 22, | a7
10 P-10B Box above Seep Dam | 8344, i€y
17 * P97 - 28 Box above Seep Dam | 72 & 7 Y YS
18 P97 - 29 Box above SeepDam | g S07. 3 1448
19 P97 - 30 Box above Seep Dam | g« 40, & A 634
11 P-11 Tailings Dam 2245, 1 i0:52
12 P-12A Tailings Dam oGcu3 7 1033
13 P-12B Tailings Dam 290,18 JO . 3\
14 P-13 Tailings Dam 797 & [o:2 >
20 P97 - 31 Box above Seep Dam | |6(7 Y, & 1442
15 P - 14A W. Tailings Dam | &2/, 5 J0:2 ¢
71 P06 - 74 W. Tailings Dam 8085 .5 16 49
59 P05 - 62 Bottom of Dam L0087 ¢ 14 Se
60 P05 - 63 East of Pond 804, ( 1Y
62 P05 - 65 East of Pond 2532, | 2he 72
64 P05 - 67 East of Pond BT 78,2 2 it iya
65 P05 - 68 East of Pond Neo Coble: .
66 P05 - 69 East of Pond BEd»{ .7 2]t j-37
21 * P96 - 10 Tailings Dam LYL0, 5 ls:42
22 | * P97-20 Tailings Dam 242>%8, 7 /030
23 | * P96-15 Lower Red Dog Creek| 75350, 5 2lit j7 04
24 [* P97-12 Overburden Dump | (217,86 7 .55
25 | * P96-13 Overburden Dump | 04 32.9 211G /5:53
26 * P99-7 R Landfill Site Buried Buried

Select one of the SEP ( * ) piezometers to do the duplicate reading .

Geokon as that will overwrite the first reading.

* = location to perform a QAQC

Red Dog Environmental

File: 6.30.50

Teck

Do not enter into

Record the reading above.
Read the Barometric Transducer every day readings are taken.

Qualtrax\Red Dog Document Control\Environmental\Technical\Forms and Checklists\Quarterly Thermistor QA/QC Form
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Box# ]2 | | Row# 7 @,% ,Q“/@

Read By:N,@)ﬁ\i\(’q/ De%xﬁéxgm Date: Mﬁt{ (;) . 206//5 -8-13

Col Well Location ‘Aﬁeading Temp C Comments Date Time R S
1_| Baro. transducer | Box abv Seep Dam |L&-261 5 115. 0 |08 7.5 Row 3 713 1603 | 4201l 14 37) §
7 P-09A Box abv Seep Dam |$4-85+8"5C 34 y |34 1 ' ‘ ’ o
8 P-09B Box abv Seep Dam | ¢33, ¢ 3.3% ’ "
9 P-10A Box abv Seep Dam | €8 jo.7 5.5 . \,/
10 P-10B Box abv Seep Dam | % 377.9 7.1 ' -
17 * P97-28 Box abv Seep Dam | 7,4 0-% 3.8 ‘

18 P97-29 Box abv SeepDam | ¢ 4 79, 2 0.3 .

20 P97-31 Box abv Seep Dam | .1-6-72.205F/p 7.5¢. & [1de-857.2 %WMM‘“‘A ’

21 *P96-10 Seepage Pond BUS A0 O.2 QQW%Q (g e E 1< <\

59 P05-62 W. Siope of Dam | §o07¢, ¢ 2.6 tH Y
19 P97-30 W. Slope of Dam | 34 80. 7 .6 Rev & ¥ I %_

15 P-14A____ | Top of Tailings Dam | 715 7 1.7 S5--705 | 162D

14 P-13 Top of Tailings Dam | § € o4-0 3.5 14",

12 P-12A Top of Tailings Dam |g63Y. 8 <. 16

13 P-12B Top of Tailings Dam [417) -6 -0 | .

5 * P-08A Top of Tailings Dam | 8943, 7 3.0°C 1630
6 * P-08B Top of Tailings Dam | §3 73, i 9,5 7Y

71 P-06-74 Top of Tailings Dam | 745i,5 2.7 . :

11 P-11 Top of Tailings Dam | §73Y%. & 3.8 oo b3

22 * P97-20 Top of Tailings Dam | 7422, g 1.7 b:

30 P1 Red Dog Creek Dam | 94 75,9 5-6-2013 | 1010

31 P2 Red Dog Creek Dam | 9779 . 7 -0:3 '

32 P3 Red Dog Creek Dam | ¢ 24¢. ¢ 0.0

33 P4 Red Dog Creek Dam | 425/, 2 =0 |

34 P5 Red Dog Creek Dam | 45°{/9, i -0.)

35 P6 Red Dog Creek Dam | 4 ¥yp. 3 ¢ ‘

36 P7 Red Dog Creek Dam | 9 ;494. Y ¢ .5’ i v

60 P05-63 Mine Property | 973 7. & 2.5 = R0 7%

62 P05-65 Mine Property | $5 iy, ¢ 1 D L 155

64 P05-67 Mine Property | §529. 7 0.1 S-L7DRNSHS

65 P05-68 Mine Property 9832 .0 0.2 W (eble |

60 P0S-69 MineRroperty W, 2932 © SR SW X DS 7713 11711

23 *P96-15 Lower Red Dog Creek| 755", 3 0.6 5 <213 1419.3 8

24 * P97-12 Overburden Dump | (. 2Yo. 0 0.0 15-00-23 1320

25 *P96-13 Overburden Dump | 45 3% <~ 0.l S-%1s vz

80 P11-83A Backdam OFFTSR Ly ). & - <=1¢ | 1900

81 P11-84 Backdam gu6q. g 0.0 ] Y

82 P11-85A Backdam 5011, 1.3 * 14 0¥

83 P11-86A Backdam 535%.4 0.9 J 3oy

84 P11-87A Backdam 50718 l.o | (D¢7

85 P11-88 Backdam 9661 0.5 12 0R &

86 P11-89 Backdam 2{37.8 0.0 isde | &

87 P11-90 Backdam 75 73,3 O THY

BT P-T100 —Backdam =
Read the Barometric Transducer every day readings are taken Additional Comments: ;30 & (0 eir o ~@ad. h%} s 5.7
Do not enter into Geokon as that will overwrite the first reading. &@/@C 60 PUEIS V88 2.5E 0 LC 19 Y0
Select one of the SEP ( * ) piezometers to do the duplicate reading . baro. Row 9410 S0L Yaf € 10.95¢C S $43
5743 Row § baro, 5i33.0€ 9.57°¢. Ra&ﬁ}%m;ﬂ&D el S
ol

Red Dog Environmental

File: 6.30.50 TeCK

Qualtrax\Red Dog Document Control\Environmental\Technical\Forms and Checklists\Thermisters & Piezometers Forms



-l}NS’

Box #: Rowt# [
Read By:big’5 /Wﬁ/af/? Date: g’ L/’«-/?

Col Well Location Reading Temp C Comments Date/Time

1| Baro. transducer | Boxabv SeepDam | U] J /4.4 YR <70

7 P-09A Box abv Seep Dam | ¥ (%37.! A N |

8 P-09B Box abv Seep Dam | K245, 1.7

9 P-10A Box abv Seep Dam | 4 X/3,4 0.4

10 P-10B Box abv Seep Dam | "L 24,1 9.7

17 * P97-28 Box abv Seep Dam (,4%7.4 o

18 P97-29 Box abv Seep Dam | XAZX|. | ] /

20 P97-31 Box abv Seep Dam _ mM Msp Jocore calfe _

77 "P96-10 Seepage Pond 00.3__10.0 13yy
59 P05-62 W. Slope of Dam 15,7 . \S ¢/
19 P97-30 W. Slope of Dam | K OR. KX -2, 506
66 P05-69 W. Slope of Dam | 2K & |, \ Za I5:62
15 P-14A Top of Tailings Dam | %5 1492, D- Vel el dig?t Q1. 22 Jif- i
14 P-13 Top of Tailings Dam | & 70 .7 la Ai7
12 P-12A Top of Tailings Dam | K{,4H. H ) ITEY,
13 P-12B Top of Tailings Dam | A((, 7,4 =10 14

5 * P-08A Top of Tailings Dam | ¥k3|,7 , 2 1¥:2¢

6 * P-08B Top of Tailings Dam | &L{5], ) L (Y37
71 P-06-74 | TopofTailingsDam | 7315, L A, < EE7
11 P-11 Top of Tailings Dam | ¢]7 {9 .S 2.7 19733
22 *P97-20 Top of Tailings Dam | 74 (K, Z 0.7, 157 3]
30 P1 Red Dog Creek Dam | /.5 3 —).4 1> 30
31 P2 Red Dog Creek Dam | | .5 hd

32 P3 Red Dog Creek Dam VARS4 -5

33 P4 Red Dog Creek Dam | 01744 () ~[)

34 P5 Red Dog Creek Dam | 4§ Qﬂ,@ X2

35 P6 Red Dog Creek Dam | Aif)4.0 ~=].7)

36 P7 Red Dog Creek Dam R Z_ B
60 P05-63 Mine Property £544. 9 0.& 8
62 P05-65 Mine Property E5£0., g -0 54 14073
64 P05-67 Mine Property 5470, 0 2.3 1593
65 P05-68 Mine Property Jollenwf ey f/665¢] gy Wil Shoc]

23 ~*P96-15 Lower Red Dog Creek| |~ &7/, 2. - 1520
24 * P97-12 Overburden Dump | {7/ -] 1246
25 * P96-13 Overburden Dump h%ﬁ? { A N 1N
80 P11-83A Backdam ’ apne TN N % -4 42

81 P11-84 Backdam ’

82 P11-85A Backdam

83 P11-86A Backdam

84 P11-87A Backdam

85 P11-88 Backdam

86 P11-89 Backdam

87 P11-90 Backdam )

Read the Barometric Transducer every day readings are taken
Do not enter into Geokon as that will overwrite the first reading.

Select one of the SEP ( * ) piezometers to do the duplicate reading .

Red Dog Environmental

File: 6.30.50

Additional Comments:

Teck

Qualtrax\Red Dog Document ControNEnvironmental\Technical\Forms and Checklists\Thermisters & Piezometers Forms



Piezometer Monitoring Data:

Date of Reading
2/3/2013

2/4/2013

2/10/2013

Site Name

P-11-83

P-11-90

P-11-91

P-11-92

P-11-93

T-DamBaro

P-11-83

P-11-84

P-11-84A

P-11-85A

P-11-86

P-11-86

P-11-86A

P-11-87

P-11-87A

P-11-88

P-11-88A

P-11-89

P-11-89A

P-11-90

P-11-91

P-11-92

P-11-93

T-DamBaro

T-DamBaro

Week #

Time

14:35

15:35

17:10

17:22

17:46

16:53

15:38

15:39

15:40

15:50

15:52

15:51

15:52

16:02

16:02

16:09

16:09

16:15

16:15

16:17

14:13

14:19

14:28

15:25

13:55

Temp (C)

-2

-18

9.9
5.6
3.9

-13.2

2.3
-0.1
0.1

12

0.9
-0.1

12

0.5

1.2
0.1
9.9
5.7

3.8

Switch

2/24/2014

Reading

8603.8

7570.2

8452.6
8838.8
8555

4870.9

8592.8
7313.1
8520.6
8046.5
7793.5
7181

8484.6
6441.6
8105.7
6866

8476.7
7171.8
8040.6
7581

8464.6
8839.8
8567.7
4409.7

4395.6



Piezometer Monitoring Data:

Date of Reading Site Name Week #
2/13/2013

P-11-85A

T-DamBaro

Time

15:35

15:47

Temp (C)

1.2

-1.9

Switch

2/24/2014

Reading

8034.6

4807.5



Piezometer Monitoring Data:

Date of Reading
2/15/2013

Site Name

P-05-62

P-05-63

P-06-074

P-08A

P-08B

P-09A

P-09B

P-10A

P-10B

P-11

P-12A

P-12B

P-13

P-14A

P-96-010

P-97-012

P-97-020

P-97-028

P-97-029

P-97-031

RDC-P1

RDC-P2

RDC-P3

RDC-P4

RDC-P5

RDC-P6

RDC-P7

T-DamBaro

Week #

Time

14:56

14:34

10:49

10:42

10:44

14:45

14:46

14:46

14:47

10:52

10:33

10:31

10:27

10:24

15:42

9:55

10:38

14:48

14:48

14:49

15:28

15:27

15:25

15:27

15:26

15:28

15:26

14:44

Temp (C)

3.3
5.3
3
3

3.3

3.4
3.1
4.1
3.9

3.1

35
1.6
0.8
0.2
1.7
4.2
0.3

55

0.3

99999
99999
0.6

-12.4

Switch

2/24/2014

Reading

8087.4
8804.1
8085.5
8843.4
8465
8652
8336.5
8822.1
8346.9
9245.1
8643.7
9190.1
8797.6
8716.5
8460.5
6217.8
7430.7
7269
8509.3
10194.5
9671.6
9743.8
9235.6
9247.5
9549.8
9435.9
9089.4

4917.4



Piezometer Monitoring Data:

Date of Reading

2/16/2013

2/17/2013

2/24/2013

Site Name Week #

P-05-65

P-05-67

P-05-69

P-96-013 2

P-96-015 3

P-97-030 4

T-DamBaro

P-11-91

P-11-92

P-11-93

T-DamBaro

P-11-91

P-11-92

P-11-93

T-DamBaro

Time

17:12

14:48

16:37

15:53

17:04

16:34

14:23

16:05

15:45

15:12

16:11

15:47

15:56

16:12

15:39

Temp (C)

19
0.4
0.3
0.4
0.6
15

-13.5

10
55

3.8

9.8
5.6
3.7

-11.3

Switch

2/24/2014

Reading

8532.1
8578.2
8831.7
6832.9
7550.5
8440.8

5111.2

8443
8821.6
8547.3

5251.9

8457.5
8832.7
8561

4745.8



Piezometer Monitoring Data:

Date of Reading Site Name Week #
5/5/2013

P-11-91

P-11-92

P-11-93

Time

13:32

13:35

13:44

Temp (C)

5.7

2.2

Switch

2/24/2014

Reading

8445.1
8815.8

8552



Piezometer Monitoring Data:

Date of Reading
5/6/2013

Site Name

P-05-62

P-05-69

P-06-074

P-08A

P-08B

P-09A

P-09B

P-10A

P-10B

P-11

P-12A

P-12B

P-13

P-14A

P-96-010

P-97-012

P-97-020

P-97-028

P-97-029

P-97-030

P-97-031

RDC-P1

RDC-P2

RDC-P3

RDC-P4

RDC-P5

RDC-P6

RDC-P7

Week #

Time

13:44

16:16

15:35

15:32

15:31

13:34

13:34

13:35

13:35

15:38

15:26

15:26

15:23

15:21

14:51

12:19

15:30

13:36

13:37

16:22

13:38

15:06

15:06

15:07

15:08

15:08

15:09

15:09

Temp (C)

2.6
0.2
2.7
2.5
3
2.5
3.3
25
3.9
3.8

3.1

35
1.7
0.8
0.2
1.7
3.8
0.3
1.6
59.8
99999

-0.3

Switch

2/24/2014

Reading

8076
8832
7951.5
8823.4
8443.7
8634.3
8323.6
8810.7
8339.9
9234.6
8634.8
9172.6
8804
8715.7
8452
6240
7422.8
7240.8
8479.2
8480.7
10756.8
9675.9
9739.7
9241.6
9251.2
9542.1
9440.3

9094.4



Piezometer Monitoring Data:

Date of Reading

5/7/2013

5/8/2013

Site Name Week #

T-DamBaro

T-DamBaro

P-05-63

P-05-65

P-05-67

T-DamBaro

P-11-83

P-11-84

P-11-85

P-11-86

P-11-86

P-11-87

P-11-87

P-11-88

P-11-88

P-11-89

P-11-89

P-11-90

P-11-90

P-96-013 2

P-96-015 3

T-DamBaro

T-DamBaro

T-DamBaro

Time
14:30

13:33

15:29

14:52

14:46

15:01

16:49

16:50

16:52

16:53

16:53

16:55

16:55

16:55

16:55

16:57

16:57

16:58

16:58

15:59

17:36

17:25

17:25

17:25

Temp (C)
3.5

35

2.5
11
0.1

9.5

1.6
0
13
0.9
0.9
1.2
1.2
0.5

0.5

0.1
0.1
0.4
0.6
10.8
10.7

10.7

Switch
B

B

2/24/2014

Reading
5118

5118

8737.2
8512.8
8529.7

5133

8558.4
8469.8
8011.9
8356.9
8356.9
8071.8
8071.8
8466.1
8466.1
7137.8
7137.8
7573.3
7573.3
6838.5
7552.3
5261.4
5260.9

5260.9



Piezometer Monitoring Data:

Date of Reading
5/12/2013

5/28/2013

5/29/2013

5/31/2013

Site Name

P-11-91

P-11-92

P-11-93

T-DamBaro

P-11-91

P-11-91

P-11-92

P-11-92

P-11-93

P-11-93

T-DamBaro

T-DamBaro

P-97-019

P-99-036

T-DamBaro

Week #

Time

17:03

17:15

17:32

16:34

17:55

17:55

18:48

18:48

20:15

20:15

17:25

8:21

10:32

10:06

9:24

Temp (C)

13

-16.9

7.1

7.1

0.2
0.2

22

99999

Switch

2/24/2014

Reading

8450.6
8820.1
8552.3

4909.2

8446.1
8446.1
8771.6
8771.6
8534.1
8534.1

5023.5

99999999

7315.1
7404.8

5196.3



Piezometer Monitoring Data:

Date of Reading Site Name Week #
7/13/2013
P-07-75
P-97-019 3
T-DamBaro

Time

9:51

9:31

9:21

Temp (C)

17
0.6

11.7

Switch

2/24/2014

Reading

6151.7
7305.1

4834.7



Piezometer Monitoring Data:

Date of Reading Site Name
7/4/2013

P-05-62
P-05-65
P-06-074
P-08A
P-08B
P-09A
P-09B
P-10A
P-10B
P-11
P-11-91
P-11-91
P-11-92
P-11-92
P-11-93
P-11-93
P-12A
P-12B
P-13
P-14A
P-97-028
P-97-029
P-97-030
T-DamBaro

T-DamBaro

Week #

Time

9:15

16:00

9:57

9:54

9:52

8:58

8:58

8:59

9:00

9:04

14:36

14:36

15:06

15:06

15:48

15:48

9:48

9:49

9:47

9:45

9:01

9:02

9:39

8:54

8:54

Temp (C)

2.4

1.2

4.1

2.3

2.9

2.7

3.2

2.4

3.6

4.8

10.6

10.6

4.6

4.6

3.1

3.1

2.6

35

1.7

3.3

3.6

1.7

9.7

9.7

2/24/2014

Reading

8073.2

8605.1

7556.2

8815.6

8434

8620.5

8309.7

8804.8

8334.3

9776.9

8434.5

8434.5

8800.2

8800.2

8540.4

8540.4

8639.1

9157.7

8744.9

8730.6

6910.8

8175.7

8067.7

4882.6

4882.6



Piezometer Monitoring Data:

Date of Reading
7/14/2013

7/21/2013

7/30/2013

8/18/2013

9/8/2013

9/15/2013

Site Name Week #

P-11-91

P-11-92

P-11-93

T-DamBaro

P-11-91

P-11-92

P-11-93

T-DamBaro

P-11-91

P-11-92

P-11-93

T-DamBaro

P-11-91

P-11-92

P-11-93

T-DamBaro

P-11-91

P-11-92

P-11-93

T-DamBaro

P-11-91

P-11-92

P-11-93

T-DamBaro

Time

8:21

8:46

9:09

8:03

10:56

11:10

11:41

10:27

16:18

16:35

17:02

16:01

15:52

16:19

17:05

15:26

10:05

10:09

10:13

9:58

10:22

10:17

10:08

9:04

Temp (C)

7.1

2.6

1

14

5.7

12

0.1

7.9

6.8

1.6

0.2

7.7

8.4

4.3

3.2

13.6

5.5

1.6

0.6

-18.6

5.2

0.9

-21.5

2/24/2014

Reading

8430

8798.3

8538.5

5054.5

8428.7

8795.3

8534.9

5119.1

8389.6

8796.7

8530.1

5184.8

8433.6

8801.3

8527.3

4807.3

8427.4

8815.1

8540.8

4849

8419.7

8794.7

8528.7

5174.4



Piezometer Monitoring Data:

Date of Reading
9/22/2013

9/27/2013

9/28/2013

9/29/2013

Site Name Week #

P-11-91

P-11-92

P-11-93

T-DamBaro

P-07-75

P-99-036 3

T-DamBaro

T-DamBaro

P-05-62

P-05-65

P-09A 4

P-09B 4

P-10A 4

P-10B 4

P-97-030 4

T-DamBaro

Time

10:26

10:58

17:16

11:15

15:30

16:24

9:40

10:23

9:34

9:52

9:29

9:29

9:30

9:28

9:41

9:27

Temp (C)

3.7
-20.9
-1.3

-0.5

1.7

-10.3

-1.8

-17.3

-23.7

Switch

2/24/2014

Reading

8442.5
8820
8536.5

4820

6141.2
7269.2

4689.3

4812.4

8297.6
8648.3
8870.3
8501

9018.1
8515

8023.9

4988.6



Piezometer Monitoring Data:

Date of Reading Site Name Week #
11/3/2013

P-05-67
P-11-91
P-11-92
P-96-013 2
P-97-012 2

T-DamBaro

Time

15:27

15:07

16:01

9:22

11:36

17:21

Temp (C)

-1.9
6.6
35
-2.2

-1.3

Switch

2/24/2014

Reading

8555.9
8404.7
8803.2
6806.2
6248.6

4618.7



Piezometer Monitoring Data:

Date of Reading
11/4/2013

Site Name

P-05-62

P-05-69

P-08A

P-08B

P-09A

P-09B

P-10A

P-10B

P-11

P-12A

P-12B

P-13

P-14A

P-96-015

P-97-020

P-97-028

P-97-029

P-97-030

P-97-031

RDC-P1

RDC-P2

RDC-P3

RDC-P4

RDC-P5

RDC-P6

RDC-P7

T-DamBaro

Week #

Time

14:59

15:12

16:39

16:41

14:15

14:16

14:18

14:19

16:36

16:48

16:46

16:51

16:55

13:53

16:43

14:22

14:20

15:25

14:45

11:09

11:10

11:11

11:12

11:14

11:15

11:16

14:12

Temp (C)

-18.9
-20.4
-23
-23.8

-17.1

-1.6

-1.9
-23.8
-23.4
-25.7
-22.8
-24.1
-19.4
-24.4
-17.3
-19.1

-19

-24.6

-1.2
-0.2

-0.6

-1.6
-1.3

-22.5

Switch

2/24/2014

Reading

8268.8
8843.9
8963.9
8597

8839.2
8478.5
9004.6
8511.1
9241.6
8644.5
9277.7
8803.2
8749

7542.4
7442.9
7123.9
8673.5
8029.1
8456.6
9690.2
9750.4
9254.9
9268.2
9558.3
9454.8
9108.4

4638.7



Piezometer Monitoring Data:

Date of Reading Site Name Week #
11/3/2013

P-05-67
P-11-91
P-11-92
P-96-013 2
P-97-012 2

T-DamBaro

Time

15:27

15:07

16:01

9:22

11:36

17:21

Temp (C)

-1.9
6.6
35
-2.2

-1.3

Switch

2/24/2014

Reading

8555.9
8404.7
8803.2
6806.2
6248.6

4618.7



Piezometer Monitoring Data:

Date of Reading
11/4/2013

Site Name

P-05-62

P-05-69

P-08A

P-08B

P-09A

P-09B

P-10A

P-10B

P-11

P-12A

P-12B

P-13

P-14A

P-96-015

P-97-020

P-97-028

P-97-029

P-97-030

P-97-031

RDC-P1

RDC-P2

RDC-P3

RDC-P4

RDC-P5

RDC-P6

RDC-P7

T-DamBaro

Week #

Time

14:59

15:12

16:39

16:41

14:15

14:16

14:18

14:19

16:36

16:48

16:46

16:51

16:55

13:53

16:43

14:22

14:20

15:25

14:45

11:09

11:10

11:11

11:12

11:14

11:15

11:16

14:12

Temp (C)

-18.9
-20.4
-23
-23.8

-17.1

-1.6

-1.9
-23.8
-23.4
-25.7
-22.8
-24.1
-19.4
-24.4
-17.3
-19.1

-19

-24.6

-1.2
-0.2

-0.6

-1.6
-1.3

-22.5

Switch

2/24/2014

Reading

8268.8
8843.9
8963.9
8597

8839.2
8478.5
9004.6
8511.1
9241.6
8644.5
9277.7
8803.2
8749

7542.4
7442.9
7123.9
8673.5
8029.1
8456.6
9690.2
9750.4
9254.9
9268.2
9558.3
9454.8
9108.4

4638.7



Piezometer Monitoring Data:

Date of Reading Site Name Week #
12/1/2013

P-11-91

P-11-92

P-11-93

T-DamBaro

Time

14:25

15:19

16:00

16:10

Temp (C)

9.6
4.6
3.2

-5.1

Switch

2/24/2014

Reading

8418
8822
8525

5279



Piezometer Monitoring Data:

Date of Reading
4/15/2012

Site Name

P-05-65

P-06-074

P-08A

P-08B

P-09A

P-09B

P-10A

P-10B

P-11

P-12A

P-12B

P-13

P-97-028

P-97-029

P-97-030

P-97-031

T-DamBaro

Week #

Time

16:38

15:03

15:05

15:05

14:52

14:52

14:52

14:52

15:02

15:09

15:09

15:11

14:53

14:53

11:06

14:53

14:52

Temp (C)

3.7
3.7
3.6
3.3
3.4
3.4
3.6
4.1
3.7
3
-0.2
3.2
51
0.2
1.3
2.3

16.2

Switch

4/25/2012

Reading

8587.2
8327.8
8923.4
8552.3
8742.6
8406.2
8884.1
8396.4
9242.8
8645
9260.4
8807.2
7457.6
8747.7
8559.9
10779.5

4978



Meyers, James

From: Willman Andrew RDOG <Andrew.Willman@teck.com>
Sent: Wednesday, April 23, 2014 9:48 AM

To: Menefee Charles RDOG

Subject: SPP-002 for 2013

Chris, here are the readings for SPP-002 for 2013.

3/24/13 14:03 21.2ft
6/19/13 14:45 21.12ft
9/8/13 11:24 21.8ft
10/6/13 11:19 22.1ft

Andrew Willman

Environmental Technical Supervisor
Teck Alaska Incorporated

Direct Phone: +1.907.754.5152
Fax: +1.907.426.2177

eMail: Andrew.Willman@teck.com
www.teck.com



Appendix B
Thermistor Plots
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T-95-005: Temperature at 189 feet
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Appendix C
Piezometer Plots
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Elevation Hydrograph for P-96-010
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Elevation Hydrograph for P-96-013
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Elevation Hydrograph for P-96-015
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