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TAK
wMCl

WRWP

(US) Environmental Protection Agency
feet above mean sea level

feet below ground surface

kilo-ohms

Kuna Engineering, LLC

Quality Assurance and Quality Control
Supplemental Environmental Program
Teck Alaska, Inc.
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1 Introduction

The Long-Term Permafrost and Groundwater Monitoring Program (the Monitoring Program) was
established as an outcome of the Supplemental Environmental Project (SEP) and the Consent Decree
between Cominco Alaska, Inc. (now Teck Alaska Incorporated) and the United States Environmental
Protection Agency (EPA), entered into on November 25, 1997 (US v. Cominco Alaska Incorporated, Civil
Action AS7-267CV). The Monitoring Program was developed to monitor the potential effects of the
Tailings Impoundment Facility (now called the Tailings Storage Facility, TSF) on permafrost and
groundwater in the areas of the TSF Main Dam, the Overburden Stockpile, and background locations
downgradient of the TSF within the Red Dog Creek and Bons Creek drainages. The Consent Decree
requires the submission of an annual report to provide a data collection summary, a quality assurance
and quality control (QA/QC) summary, and a description of the status of the monitoring program. This
report follows a similar format and content as previously submitted reports, including the most recent
annual report submitted in February 2021 for calendar year 2022 (Kuna 2021).

A review of the data from 2022 did not show any significant changes in permafrost depths or
groundwater elevations in the area of the Red Dog Mine (RDM) Tailings Storage Facility (TSF).

2 Background

The Red Dog Mine is a lead-zinc mine located in northwestern Alaska approximately 50 miles northeast
of Kotzebue, Alaska and 107 miles north of the Arctic Circle within the DeLong Mountains. The mine is
owned by NANA Regional Corporation and operated by Teck Alaska (TAK). Figures 1 illustrates the
regional setting and layout of the mine and its support facilities. As illustrated on Figure 1, the mine
consists primarily of several open pits (ore bodies) and associated support facilities. Support facilities
include an ore milling and a concentration facility, an employee housing area, a construction camp, an
asphalt paved runway, and a power generation facility. The site also includes approximately 300 acres
of waste rock piles and a tailings storage facility (impoundment) behind two earthen dams (the main
and back dams). The pond is used for storage of tailings (under water) and receives drainage from the
open pit areas, natural surface run-off, and process waters from the milling operation. Following
treatment, water is discharged from the pond during summer months. The original Red Dog ore body is
no longer being actively mined and is instead receiving waste rock from the mining of the Aqgaluk ore
body.

The tailings pond has the potential to affect both permafrost and groundwater in one or more adjacent
watersheds/drainages. To document these potential effects, a ground temperature and groundwater
level monitoring program began in the mid-1990s as part of the Groundwater Monitoring Supplemental
Environmental Project (SEP). Results from this project are documented in the project’s report (Water
Management Consultants, Inc. 2001b) and form the basis for the Long-Term Permafrost and
Groundwater Monitoring Plan (WMCI 2001a). Long-term monitoring is intended to demonstrate the
continuity of the permafrost and the minimal flow of groundwater beneath and from the TSF. The
continuity of subsurface frozen conditions is critical to ensuring that any impacts from dissolved metals
in the impoundment do not affect the adjacent watersheds.
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The key elements of the Monitoring Program are:

¢ The quarterly monitoring of sixteen thermistors at background sites, the overburden
stockpile, and within and downgradient from main dam area;

¢ The quarterly monitoring of nine piezometers at background sites and the main dam area;
e Data reduction, presentation, and management;
¢ Annual data reporting; and,

e Assessment of pertinent data trends on a five-year basis.

3 2022 Data Collection

TAK personnel collect the data from the project thermistors and piezometers (see listing in Appendix A).
This data is then submitted to Kuna Engineering (Kuna). Appendix B contains a table of the raw data.
Kuna is then responsible for the data reduction, presentation, and management.

The RDM thermistor and piezometer monitoring locations are illustrated on Figure 3 (northern portion),
Figure 4 (central portion), and Figure 5 (southern portion).

Table 1 provides a summary of the quarterly data collection dates for the active thermistor strings, and
Table 2 provides a summary of the quarterly data collection dates for the active piezometers.

Table 1. Summary of the 2022 Quarterly Thermistor Data Collection

Sampling Dates

Associated 1st 2nd 3rd 4th
Thermistors Figure General Location Quarter Quarter | Quarter | Quarter
T-96-015 Figure 2 Red Dog Creek 1/20/22* | 4/11/22 | 7/9/22 10/21/22
T-95-005 Figure 2 Dam Area 1/20/22* | 4/11/22 | 7/9/22 10/21/22
T-96-010 Figure 2 Dam Area - 6/29/22 - -
T-97-028 Figure 2 Dam Area 1/20/22* | 4/11/22 | 7/9/22* | 10/21/22
T-97-029 Figure 2 Dam Area 1/20/22* | 4/11/22 | 7/9/22* | 10/21/22
T-97-030 Figure 2 Dam Area 1/20/22* | 4/11/22 | 7/9/22* | 10/21/22
T-14-110 Figure 2 Tailing Impoundment 1/20/22 4/12/22 - 10/19/22
T-95-004 Figure 2 Dam area - - - -
T-05-061 Figure 2 Dam area - 4/20/22 | 7/9/22 8/15/22
T-95-008 #2 | Figure 3 Overburden Stockpile 1/10/22 4/12/22 | 7/9/22 10/21/22*
T-96-013 Figure 3 Overburden Stockpile 1/20/22* | 4/11/22 | 6/30/22 | 10/21/22
T-96-021 Figure 3 Overburden Stockpile 1/10/22 4/12/22 | 7/9/22 10/21/22
T-96-022 Figure 3 Overburden Stockpile 1/10/22 4/12/22 | 7/11/22 | 10/21/22
T-96-023 Figure 3 Overburden Stockpile 1/10/22 4/20/22 | 7/9/22 10/21/22
T-96-012 Figure 3 Bons Creek 1/10/22 4/12/22 | 7/9/22 10/21/22
T-96-012s Figure 3 Bons Creek 1/10/22 4/12/22 | 7/9/22 10/21/22
T-21-013 Figure 3 Overburden Stockpile - 5/25/22 ok ok

Note: ** = T-21-13 is continuously logged and data is available on the logger but was not able to be added to this report; it will
be included in future reports. Hyphens (-) indicate that data was not collected. * Indicates inaccurate readings.
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Table 2. Summary of the 2022 Quarterly Piezometer Data Collection

Associated General Sampling Dates
Piezometer Figure Location 1st Quarter | 2nd Quarter | 3rd Quarter | 4th Quarter
P-96-015 Figure 2 Red Dog Creek | 1/12/22 4/11/22 7/9/22 10/21/22
P-96-010 Figure 2 Dam Area 1/10/22 4/11/22 7/9/22 10/21/22
P-97-028 Figure 2 Dam Area 1/10/22 4/11/22 7/9/22 10/21/22
SPP-97-002 | Figure 2 Dam Area 1/10/22 4/11/22 7/9/22 10/21/22
P-08A Figure 2 Dam Area 1/10/22 4/11/22 7/9/22 10/21/22
P-08B Figure 2 Dam Area 1/10/22 4/11/22 7/9/22 10/21/22
P-97-020 Figure 2 Dam Area 1/10/22 4/11/22 7/9/22 10/21/22
. Overburden
P-96-013 Figure 3 Stockpile 1/11/22 4/11/22 7/9/22 10/21/22
P-97-012 Figure 3 Bons Creek 1/13/22 4/12/22 7/9/22 10/21/22
. Overburden
P-21-013 Figure 3 Stockpile 3/1/22 5/22/22 7/9/22 10/21/22

Wells T-96-010 and T-95-004 have missing data throughout 2022 due to the inadvertent burial of the
extension cables during the 2021 Main Dam raise and the development of a new seepage pond below
the Main Dam. Both thermistor cables will be cut and spliced in spring/summer 2023 and data
downloads will resume. Other thermistors have no readings during winter months due to the complete
burial of the well in snow.

The 2018 SEP Well Replacement Work Plan (2018 SEP WRWP, Golder 2018) describes the replacement
details for an existing thermistor string and piezometer, P/T-96-013. This site is located at the south end
of the TSF, within the Kivalina Overburden Stockpile (Figure 3). The original piezometer and thermistor
wells were installed in 1996 as part of the SEP Phase | project. This site is replaced by the P/T-21-13 well,
completed late in 2021. The piezometer is installed to a total depth of 610 feet bgs with dual VWPs
located at this depth. The thermistor string is installed to a total depth of 490 feet bgs and has 24
sensors, identical to T-96-013. The thermistor for this well is connected to a continuous data logger and
data is available for download as necessary. A comparison report was submitted in June 2022 for the
P/T-21-13 and P-96-13 and T-96-13 (Kuna 2022a).

4 Data Management and Reporting

As previously described, the reading and collection of the data from the thermistors and piezometers
was performed by TAK personnel in 2022. This data was periodically provided to Kuna to upload to the
Red Dog Mine groundwater monitoring database. Microsoft Access™ and Excel™ software are used to
generate the tables and graphical plots of the data.

4.1 Thermistor Data Collection

Data collected from the thermistor cables is measured as a resistance value, in kilo-ohms (kohms) using
a Dryden Instrumentation TSKMUK Automated Thermistor String Reader. The measured resistance
values are subsequently converted to temperatures using calibration coefficients for each thermistor
sensor. A calibrated digital temperature acquisition cable was used to measure ground temperature at
replacement site T-14-110; similar to the T21-13 thermistor string, the temperature data is logged and
available for download on a periodic basis as necessary. All measured values are reviewed for errors
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available for download on a periodic basis as necessary. All measured values are reviewed for errors
and omission, and then uploaded to the database. Note that for thermistor string T21-13, data was not
able to be downloaded for the second half of 2022, however this data is available on the datalogger and
will be included in future reports.

Some thermistor measurements are not representative of true/valid measurements (i.e., where the
measurements are less than zero (0) kohms or greater than 300 kohms). These measurements may also
represent issues with the sensors or cable breaks/shorts. These measurements are not uploaded to the
database. The out-of-range values are shaded red in the raw data table presented in Appendix C.

4.2 Piezometer Data Collection

As with the thermistor readings, TAK personnel are responsible for providing the measurements from
the vibrating wire piezometers (VWPs) and the associated barometric pressure readings from the mine
meteorological station. The VWP measurements (via pressure transducers) are then converted by Kuna
to groundwater elevations using the individual transducer calibration coefficients, site elevations, and
barometric pressure readings. The calibration coefficients for each of the VWPs was determined during
installation. Following conversion and a quality control review, the 2022 data was uploaded to the
database.

4.3 Data Analyses

The ground temperature measurements collected from the sixteen thermistor monitoring locations are
graphed using three types of graphs/plots as presented in Appendix D (separate plots for each
thermistor string):

e Temperature trumpet plots of data for all years (separate color for each year/quarter);

¢ Temperature plots of data for the 2022 data according to depth (for each quarter of
measurements); and

e Average temperature plots of the 2022 data according to depth.

The piezometer data are presented in Appendix D as time series graphs of groundwater elevation and
depth.

For each graph, the measurements are presented as auto range and scale limited. The auto range plots
represent the validated measurements (i.e., those not eliminated as described previously). For visual
clarity, scale limited plots only include data within a limited range and excludes most outliers. Note the
outliers are individual nodes that are likely caused by intermittent connections and therefore do not
represent true changes in temperature or water elevation.

5 Summary of Data QA/QC and Data Considerations

Copies of the quarterly report data checklists are provided in Appendix E, with the quarterly data field
reporting forms. The checklists are completed by Kuna following the receipt of the quarterly data and
sent back to TAK personnel to enable the recollection of data as necessary. Standard operating
procedures developed for the monitoring program included taking duplicate measurements to ensure
different operators and or equipment would not impact representativeness of the data.
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Teck

According to the 1997 consent decree, a full analysis and interpretation of the data will be provided in
the next 5-year monitoring report to be submitted in 2026. A 5-year report covering the years 2017 —
2021 was submitted in Spring 2022 (Kuna 2022b).

5.1 Thermistor QA/QC

Duplicate measurements for at least 1 thermistor string from each quarter were collected from the
Dryden Instruments TSKMUK data logger and the Dryden Switchbox Fluke multimeter system.
Variations in the thermistor measurements were also compared to previously collected data and trends.
The thermistor QA/QC data is presented in Table 3. Although a QA/QC form was not completed for the
4™ quarter of 2022, duplicate measurement of string T96-12s did occur and the data exists in the project
database.

Table 3. Summary of 2022 Thermistor QA/QC Data

Quarter Date Thermistor | Multi-meter Comments
Start Time
1° Quarter 1/31/22 T-96-12 16:16 Nodes 12, 13, and 21 read zero.
2" Quarter 4/11/22 T-96-15 16:26
3" Quarter 7/11/22 T-96-12 16:48
4™ Quarter Not recorded

5.2 Piezometer QA/QC

Piezometer QA/QC consists of a duplicate reading within five minutes of the first piezometer reading
each quarter. Table 4 presents a summary of the QA/QC data for 2022.

Table 4. Summary of 2022 Piezometer QA/QC Data

Quarter Date Piezometer Comments
15t Quarter 1/10/22 P-97-12 6172.1 m/m at 0.2°C
2" Quarter 4/11/22 P-96-13 7532.6 m/m @ 0.6°C
3 Quarter 7/11/22 P-96-12 Value not recorded.
4™ Quarter 10/21/22 P-96-15 Value not recorded.

5.3 Thermistor System Maintenance

The thermistor measurements from 2022 indicate that several are malfunctioning (i.e., out of range
readings, Appendix F) and require replacement or repair. Shorts or discontinuities may also exist in the
cabling/wiring for each thermistor at certain depths. Out-of-range readings may be indicative of these
issues.

A program is currently in place to replace the surface connector cables (a common point of failure), as
needed, and to clean all analog thermistor cables with a mild acid wash (using DeoxIT D5). The
outcome of this program will be described in the 2023 Annual Report, to be submitted in the next year
(2024).
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5.4 Piezometer System Maintenance

Most of the VWPs are functioning, with limited erroneous measurements in 2022. The only data with an
outlier was SPP-97-002 on January 10, 2022, with a reading over 300% greater than the 5 year average.
This outlier was removed from dataset portrayed in the Appendix E plots.

6 Summary and Conclusions

The data collected in 2022 for the SEP is generally consistent with the data from prior quarters and
years. The Red Dog Mine area is characterized by a “warm” permafrost that exhibits temperatures of
just a few degrees below freezing. This permafrost layer is continuous from roughly 40 — 80 feet bgs to
150 — 200 ft bgs, with gradual warming occurring at deeper depths. Permafrost is no longer present in
the area immediately below the dam, however permafrost is present continuously in the downgradient
areas. Groundwater elevations are generally consistent with past years, with flows generally towards
Red Dog Creek, except in the back dam area where a flow divide exists, around the south side of the
overburden stockpile, separating the Bons Creek drainage from the Red Dog Creek drainage.
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Appendix A
Listing of SEP Thermistors and Piezometers



SEP GW Instrument Information

No. Nodes Instrument

Station ID Type (thermistors only) Location Status Depth Notes
P-08A piezometer Dam Area Active 153
P-08B piezometer Dam Area Active 178
P-21-013 pit=.'zomr=~'narm| @ Overburden Stockpile Active 610 Replaces P-96-013; 2 VWPs, both at 610 ft bgs
P-96-010 piezometer Dam Area Active 197.2
P-96-013 piezometer Overburden Stockpile Active 544.4
P-96-015 piezometer Bons Creek Active 300
P-97-012 piezometer Bons Creek Active 460.52
P-97-020 piezometer Dam Area Active 410
P-97-028 piezometer Dam Area Active 48.5
P-99-007R |piezometer Tailing Impoundment Inactive - Flooded
SPP-97-002 |piezometer Dam Area Active unknown
T-05-061 thermistor 6 Dam Area Active 58
T-14-110 thermistor Tailing Impoundment Active unknown Replaced T-95-007
T-21-013 thermistor 44 Overburden Stockpile Active 490 Replaces T-96-013
T-95-004 thermistor Dam Area Active 400 Cable repair scheduled for Spring 2023
T-95-005 thermistor Dam Area Active 400 )
T-95-007 thermistor Tailing Impoundment Inactive 400
T-95-008 thermistor 24 Overburden Stockpile Inactive 260
T-95-008#2 |thermistor 24 Overburden Stockpile Active 260 Replaced T-95-008
T-96-010 thermistor Dam Area Active 360
T-96-012 thermistor 24 Bons Creek Active 490
T-96-012S  |thermistor 24 Bons Creek Active 490
T-96-013 thermistor 24 Overburden Stockpile Active 490
T-96-015 thermistor 14 Red Dog Creek Active 210
T-96-020 thermistor 24 Dam Area Inactive 470
T-96-021 thermistor 24 Overburden Stockpile Active 122
T-96-022 thermistor 24 Overburden Stockpile Active 122
T-96-023 thermistor 24 Overburden Stockpile Active 112
T-97-028 thermistor 24 Dam Area Active 235
T-97-029 thermistor 24 Dam Area Active 235
T-97-030 thermistor 24 Dam Area Active 275
Notes:

(1) Digital type instruments. T-21-13 is connected to a continuous data logger.

Listing of instruments is from WMCI 2001 Long-Term Groundwater and Permafrost Monitoring Plan.
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Appendix B
Figures

e Figure 1 - Mine Layout
e Figure 2 —Main Dam Area

e Figure 3 — Overburden Stockpile/Back Dam Area
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Appendix C
Raw Thermistor Data



APPENDIX B - THERMISTOR DATA READINGS 2020

Num
Site ID Therm Date/Time pt-01 pt-02 pt-03 pt-04 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
T96-12s 24 1/10/22 3:59 PM 39.33| 40.567| 34.736| 22.734| 18.733| 17.206] 16.459| 16.483| 16.546] 16.641| 39.723| 16.703 16.73] 16.712] 16.758] 16.868| 9999.9| 16.852] 16.849] 16.874| 16.918 16.93 16.95| 16.899
T96-12 24 1/10/22 4:.01 PM| 16.669| 16.718| 16.896] 16.957| 17.043| 17.077| 17.124| 17.177| 17.179] 17.159| 17.208| 9999.9| 9999.9] 17.036| 16.922| 16.917| 16.789| 16.656| 16.528| 16.374| 9999.9| 16.147| 16.012| 15.884
T95-8 #2 24 1/10/22 4:26 PM| 20.019| 16.721| 16.787| 16.948 16.94] 16.956] 16.941| 16.924| 17.005] 17.006] 17.011] 16.985| 9999.9] 17.051 17| 17.036] 17.041] 17.023 17.05| 17.073] 17.066] 17.056] 17.115] 17.142
T95-8 #2 24 1/10/22 4:27 PM| 20.019| 16.721| 16.787| 16.952 16.94] 16.955] 16.941| 16.924| 17.005| 17.006 17.01] 16.984] 9999.9 17.05 17| 17.036 17.04] 17.023 17.05] 17.073] 17.065] 17.056] 17.114] 17.142
T96-21 24 1/10/22 4:39 PM| 40.487| 17.928| 14.894] 13.649| 13.143 13.36| 13.152] 13.318]| 13.508| 13.784| 14.072| 14.446| 14.916| 15.388 15.67| 16.105| 16.499] 16.601 16.6] 16.751| 16.798] 16.835] 16.863| 16.921
T96-22 24 1/10/22 4:43 PM| 40.896| 20.161| 9999.9] 14.498| 14.097| 14.255 14.68| 9999.9| 15.581| 15.955| 16.303] 16.603| 16.738| 16.788] 9999.9] 16.954| 16.983| 16.949 17.03 17.05 17.06] 17.125| 11.528] 17.126
T96-23 24 1/10/22 4:46 PM| 9999.9] 9999.9| 16.631| 15.139| 14.463| 14.423| 14.687| 15.461| 15.928| 16.436| 16.662| 16.776 -9999| 16.873| 16.791] 17.197| 16.965] 16.974| 17.078] 17.103| 17.018] 16.722] 17.148| 17.215
T96-15 14 1/20/22 11:04 AM| 16.705 16.89 16.86] 9999.9] 16.705 16.89] 16.864] 16.863| 16.772] 16.695] 16.657| 16.571| 16.523| 16.506
T97-30 24 1/20/22 11:17 AM -13.38] 13.369| 13.539] 13.754| 14.115| 13.767| 13.984] 14.126| 14.189| -13.15 -14.14] -13.81 -87.71 -9999| 14.959 -137| 14.745| 15.004] 15.026] 0.0404| 14.978 -395] 19.177 -20.15
T97-29 24 1/20/22 11:20 AM| 13.968| 13.955| 14.106 -9999| -18.88 -2668 -38.31 -44.19] 14.715| 14.415] 15.423 -8523 -14.72] 15.642| 15.723] 15.793| 15.556| 15.336] 15.271 -12.42] 21.537| 14.952| 14.884| -13.76
T97-28 24 1/20/22 11:23 AM| 13.922] 13.821] 13.811] 13.851| 13.717| 13.695| 13.824] 13.962| 14.045| 14.124 14.24) 14.425| 14.675| 14.726] 14.876| 15.041| 15.186| 15.154] 15.256] 15.273| 15.376 -1624] 2267.9] 15.295
T95-5 24 1/20/22 11:31 AM| 15.564] 15.081] 15.748| 16.381 16.52| 16.656| 16.726] 16.765| 16.781| 16.802| 16.823| 16.768| 16.841 16.74| 16.688] 16.667| 16.612] 9999.9| 16.351] 16.177| 16.059] 15.879] 15.725| 15.543
T05-61 6 1/20/22 11:37 AM -43.55| 16.375| 16.868 -59.2 -9999| 16.725
T05-61 6 1/20/22 11:37 AM| 30.929] 16.376] 16.966| 57.984 -9999| 16.731
T96-23 24 4/20/22 3:45 PM 213.8 230.1 16.78] 15.981| 15.391| 15.309] 15.038] 15.285| 16.101| 16.425| 16.633] 16.664| 16.725| 16.748| 16.546] 16.809 16.83] 16.574] 16.983] 16.927| 16.924] 16.604] 17.033] 16.985
T05-61 24 4/20/22 4:11 PM 37.17 28.56] 16.234 60.57 9999| 16.683
T96-13 24 4/11/22 1:55 PM| 17.077| 16.484] 14.641 16.32| 16.723| 17.417| 17.244] 16.879| 16.976| 17.023] 17.094] 17.129| 19.042| 19.664| 18.185| 17.142 121.9] 17.284] 19.372] 16.839| 16.752] 16.593] 16.552| 16.384
T97-30 24 4/11/22 2:26 PM| 14.051] 14.055| 14.027] 14.092| 13.904] 13.803] 13.838| 13.928| 13.996| 14.085| 14.235| 14.434| 14674 14.73] 14.879] 15.127| 15.187| 15.155] 15.256| 15.272| 15.425 1780 718.4] 15.296
T97-29 24 4/11/22 2:32 PM| 14.036] 13.971] 14.106 9999 16.68 2642 21.19 49.7] 14.676| 14.367] 15.113 9216 14.69] 15.607] 15.682| 15.805| 15.526| 15.256] 15.247 12.62 14.36] 15.165| 14.898 13.74
T97-28 24 4/11/22 2:38 PM 13.38] 13.406] 13.534| 13.747| 14.139] 13.754] 13.988] 14.114| 14.163 13.1 14.06 13.72 86.92|] 9999.9] 14.964 147.7 15.08] 14.999] 15.025| 0.0393| 14.961 400.3] 19.139 20.45
T96-15 14 4/11/223:31 PM| 16.885] 16.883] 16.862| 16.862 16.77] 16.695| 16.656| 16.571| 16.522] 16.505| 16.405] 16.331| 16.279] 16.223
T95-8 #2 24 4/12/22 7:29 AM| 21.282| 17.103| 16.426] 16.965| 16.812| 16.779] 16.851| 16.879| 16.915| 16.993| 16.978] 16.973| 16.997| 16.952 16.85 16.8] 16.673] 16.619] 16.391] 16.288| 16.426] 16.763| 17.016] 17.098
T96-12s 24 4/12/22 7:41 AM| 20.488| 17.554| 19.418| 18.126| 17.443| 16.982| 16.554] 16.507| 16.532| 16.622| 16.697| 16.682| 16.712|] 16.693 16.74] 16.772] 9999.9| 16.836] 16.838] 16.864| 16.917] 16.924] 16.944] 16.901
T96-12 24 4/12/22 7:44 AM| 16.653 16.64] 16.835] 16.911] 16.981] 17.005] 17.049] 17.043] 17.051] 16.963] 17.021 2904 2799 16.99] 16.828] 16.775| 16.693] 16.516] 16.333] 16.197 1259] 0.0018] 15.971] 15.879
T96-21 24 4/12/22 8:02 AM| 22.327| 18.861| 15.835| 14.543| 13.695| 13.597 13.17] 13.188] 13.326] 13.638] 14.007] 14.437| 14.936| 15.387| 15.684] 16.026] 16.498| 16.598| 16.618] 16.738| 16.803| 16.821| 16.863] 16.919
T96-22 24 4/12/22 8:14 AM| 21.347| 20.491] 9999.9] 15.547| 14.913| 14.767| 14.929] 9999.9| 15.538] 15.878 88.34 16.6| 16.736] 16.757] 9999.9] 16.898| 16.975| 16.892] 17.023 17.04| 17.052] 16.949| 11.126] 17.024
T95-5 24 4/11/22 2:54 PM| 15.861] 15.296| 15.446| 16.207| 16.317| 16.206] 16.166] 16.096| 15.759| 16.515| 15.574] 15.615| 16.011| 16.714] 16.579] 16.446 16.53 297.4] 15.952| 15.859| 15.676] 15.405] 15.311| 15.434
T96-23 24 4/20/22 3:45 PM 213.8 230.1 16.78] 15.981| 15.391| 15.309] 15.038] 15.285| 16.101| 16.425| 16.633] 16.664| 16.725| 16.748| 16.546] 16.809 16.83] 16.574] 16.983] 16.927| 16.924] 16.604] 17.033] 16.985
T05-61 24 4/20/22 4:11 PM 37.17 28.56] 16.234 60.57 9999| 16.683
T96-23 24 4/20/22 3:45 PM 213.8 230.1 16.78] 15.981| 15.391| 15.309] 15.038] 15.285| 16.101| 16.425| 16.633] 16.664| 16.725| 16.748| 16.546] 16.809 16.83] 16.574] 16.983] 16.927| 16.924] 16.604] 17.033] 16.985
T05-61 24 4/20/22 4:11 PM 37.17 28.56] 16.234 60.57 9999| 16.683
T96-12 24 7/9/221:49 PM| 15.995| 16.694] 16.877| 16.948| 17.036] 17.073] 17.113] 17.172( 17.173] 17.155 17.24] 9999.9] 9999.9] 17.037] 16.923] 16.869 16.79] 16.662| 16.532| 16.378] 9999.9] 16.153|] 16.017| 15.893
T96-12s 24 7/9/221:51 PM| 5.2764| 4.3445] 4.3218] 5.5774| 9.5431] 13.839] 16.427| 16.545| 16.567] 16.647| 16.678] 16.686| 16.712| 16.689| 16.734 16.76] 9999.9] 16.832| 16.819] 16.852| 16.883| 16.918] 16.939 16.89
T96-21 24 7/9/22 2:26 PM 4.208] 8.3092| 12.464] 13.925| 14.249] 14.334] 13.682| 13.523| 13.552| 13.798] 14.123] 14.515| 14.951| 15.407| 15.692] 16.078] 16.517] 16.611 16.62] 16.751| 16.821] 16.852] 16.872] 16.936
T96-22 24 7/9/223:02 PM| 4.3559| 7.2829] 9999.9|] 14.903| 15.176] 15.129] 15.182] 9999.9( 15.564] 15.879|] 16.261| 16.601| 16.728| 16.778] 9999.9] 16.928| 16.984| 16.956] 17.027 17.05| 17.058] 16.807| 10.868| 16.844
T96-23 24 7/9/223:09 PM| 9999.9] 9999.9] 8.2674] 11.037| 12.233] 13.523] 14.326] 15.404 15.73] 16.009] 15.909| 16.772 16.68 16.35] 16.237] 16.113] 16.107] 16.852] 16.292] 17.041 16.86 -15.7] 16.976] 17.002
T96-13 24 7/9/223:21 PM| 12.518| 17.779 14.83| 16.271| 16.805| -21.89| 17.273] 16.889| 16.983 17.03] 17.098 17.13| 19.082| 19.746] 18.205 17.16| 17.177] 17.004] 19.405| 16.838| 16.868| 16.628 16.56] 16.391
T95-8 #2 24 7/9/223:45PM| 14.707| 17.097| 16.871] 16.927| 16.942] 16.959] 16.942| 16.928( 17.006] 17.008| 17.012 -28.92| 17.041| 17.063] 17.001] 17.049 17.04] 17.024] 17.049| 17.075 17.09] 17.074] 17.132 17.16
T95-5 24 7/9/22 4:02 PM -9999 -9999 14.13] 15.878| 15.956 16.33] 16.505] 16.644| 16.716] 16.758| 16.784] -20.58| 16.828] 16.777 16.79] 16.751 16.69] -16.66] 16.611 -9999 16.35] 16.179| 16.062| 15.882
T05-61 6 7/9/22 4:25 PM -90.61] 33.506 -36.96] -53.86 -73.6] 16.621
T97-28 24 7/9/22 4:33 PM -9999] 9999.9] 9999.9] 9999.9 -9999 -9999 -9999| 9999.9 -9999 -9999] 9999.9 -9999 -9999 -9999 -9999 -9999| 9999.9 -9999 -9999] 9999.9] 9999.9] 9999.9 -9999| 9999.9
T97-28 24 7/9/22 4:33 PM -9999] 9999.9 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999] 9999.9] 9999.9 -9999] 9999.9] 9999.9] 9999.9 -9999] 9999.9] 9999.9] 9999.9 -9999 -9999 -9999 -9999
T97-29 24 7/9/22 4:35 PM -9999 -9999] 9999.9 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999| 9999.9 -9999] 9999.9 -9999 -9999 -9999 -9999] 9999.9 -9999 -9999 -9999] 9999.9 -9999
T97-30 24 7/9/22 4:36 PM -9999] 9999.9 -9999] 9999.9] 9999.9] 9999.9] 9999.9] 9999.9] 9999.9] 9999.9 -9999| 9999.9 -9999 -9999] 9999.9 -9999 -9999] 9999.9] 9999.9] 9999.9 -9999 -9999 -9999| 9999.9
T96-15 14 7/9/22 4:48 PM -9999| 16.885| 16.859 16.86| 16.769| 16.694| 16.656] 16.572| 16.522| 16.507| 16.405 16.33 16.28] 16.223
T96-15 14 7/9/22 4:50 PM| 9999.9| 16.885| 16.859] 16.859| 16.769] 16.694] 16.656| 16.572 16.522] 16.507| 16.405 16.33 16.28] 16.223
T96-22 24 7/11/223:26 PM| 9.5995| 9.5432 4978] 14.792| 15.085] 15.116| 15.177] 1345.7] 15.525] 15.856 16.25| 16.597| 16.551] 16.777 -5316 16.88| 16.967 16.89] 17.023] 17.038| 17.034] 16.806] 10.846| 16.826
T96-12 24 7/11/22 3:47 PM| 15.806] 16.582 16.83] 16.856 16.97| 17.039] 17.088| 17.069| 17.111] 16.024| 16.778 -2998| 9999.9] 16.953 16.21 16.93| 16.284| 16.065| 15.861] 15.402| -127.3 14.61 14.27 15.85
T05-61 6 8/15/22 2:01 PM -121.3] 34.364 -53.78 -65.69| 7739.7] 17.374
T05-61 6 8/15/22 2:02 PM -122 -34.1 -53.4] -64.73 -9263| 17.373
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APPENDIX B - THERMISTOR DATA READINGS 2020

Num
Site ID Therm Date/Time pt-01 pt-02 pt-03 pt-04 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
T96-12 24 10/21/22 9:32 AM| 16.182 16.69] 16.868] 16.937| 17.022] 17.052 17.1] 17.161| 17.164| 16.722| 16.829 -561.9 -1744] 16.988| 16.742 -9999| 16.523| 16.461| 16.239] 16.126] 9999.9] -0.293| 15.324] 15.318
T96-12 24 10/21/22 9:34 AM| 16.181| 16.694| 16.868] 16.927| 17.022] 17.055 17.1] 17.161| 17.164| 16.777] 16.793 -561.9 -1705] 16.993 16.76] 9999.9| 16.558| 16.468| 16.243] 16.135 -2877|] -3.669] 15.214] 15.188
T96-12s 24 10/21/22 9:35 AM 17.04] 17.131] 17.146| 16.779| 16.405| 16.216] 16.248] 16.349| 16.512] 16.629] 16.668| 16.653| 16.713] 16.686 16.73] 20.581] 9999.9] 16.826] 16.806| 16.742] 9999.9] 16.912] 17.055 -1905
T95-8 #2 24 10/21/22 9:50 AM 15.57] 16.743] 16.672| 16.513 16.43] 16.523] 16.654] 16.512| 16.598| 16.392| 16.502| 16.254| 16.503] 16.812| 16.848| -16.85| 16.773] 16.749] 16.801] 16.712 -9999| 16.726] 16.938] 16.986
T96-21 24| 10/21/2210:07 AM| 16.886| 15.272 13.06] 12.514| 12.706| 13.437| 13.429] 13.591| 13.724] 13.923| 14.121| 14.456| 14.905| 15.326] 15.669 -16.08| 16.488 16.56| 16.544] 16.682| 16.745| 16.815] 16.872 16.93
T96-21 24| 10/21/2210:08 AM| 16.893| 15.292| 13.065| 12.499 12.705| 13.438 13.43] 13.595| 13.729 13.93] 14.124] 14.461| 14901| 15.325] 15.673 -16.09| 16.486| 16.499| 16.532] 16.682| -16.66] 16.827| 16.567| 16.933
T96-23 24| 10/21/2210:17 AM -6068 -5770 15.22 13.25| 12.827 13.45| 13.876] 14.757| 15.783] 15.962| 15.872 16.73| 16.648| 16.285| 16.364] 16.348| 16.077| 16.695| 16.294] 16.719| -16.92| 16.049| 16.884] 16.971
T96-23 24| 10/21/22 10:18 AM -7484 -6832| 15.234| 13.241| 12.867] 13.314] 13.729| 14.822 15.766] 16.033] 15.782| 16.591 16.61 16.3 16.4] 16.527| 16.153] 16.682 16.02] 16.533| 16.936] 16.045] 16.891| 16.962
T96-22 24| 10/21/2210:22 AM| 16.755| 16.141 -9255| 12.981| 13.473| 14.135] 14.735 -495.3| 15.823] 16.163 16.26] 16.386 16.62| 16.692 -4398 -9999| 16.959| 16.806| 16.743 16.64| 17.066] 16.808| 10.724] 16.541
T96-13 24 10/21/22 2:02 PM -114.4] 21.642| 15.146| 24.445| 18.002| 9999.9|] 17.266] 16.898| 16.997 24.79 17.1] 17.138| 19.114] 19.859| 18.434] 17.235| 17.341] -18.81 -71.68] 16.838| -16.78] 16.876 -18.75] 16.426
T96-13 24 10/21/22 2:03 PM -62.34] 15.364| 14.257] 19.745| 17.225| 17.594| 17.274] 16.906| 16.989| 17.034 17.1] 17.136| 19.116] 19.833| 18.237| 33.484| 51.205] 17.239| 19.499| 16.832| 16.776] 16.581| 16.566 16.39
T97-28 24 10/21/22 3:30 PM -13.41] 13.519| 13.476] 13.697| 14.118| 13.722| 13.908] 14.033| 14.057| -12.77 -13.79 -13.55 -90.89 -8633 -14.19 -119.9] -232.7| 15.114] 14.967 0.034| -14.98| -435.9] 19.125 -20.41
T97-29 24 10/21/22 3:32 PM| 14.156| 13.943| 14.144] -15.01| -18.21 -1733| 14.564 -43.4] 14.596] 14.221 -14.61 -1611| -14.39] 15.457] 15.573 -9999| 15.441| 15.163| 15.241 -12.11] 14.429| -14.49] 14.888| -13.41
T97-30 24 10/21/22 3:33 PM| 14.344| 14.133| 14.136| 14.162| 14.115| 14.051| 14.004] 13.999( 14.012] 14.077| 14.143| 14.384| 14.667| 14.728] 14.873] 9999.9( 15.183 15.14| 15.242] 15.229| 15.389 -2537] 4592.9] 15.271
T96-15 14 10/21/22 4:04 PM| 16.798| 16.809| 16.842 16.76 16.39 16.58| 16.514] 16.297| 16.022] 16.326] 16.312| 16.157| 16.171] 16.164
T95-5 24 10/21/22 4:21 PM| 13.718| 14.865| 15.943| 16.329| 16.459] 16.616| 16.697| 16.722 16.67 16.76] 16.809] 16.753| 16.749 16.74] 16.679 -9999| 16.603|] 9999.9] 16.324] 16.156 16.01] 15.847| 15.741| 15.557
T96-12s 24 10/21/22 4:34 PM 16.62| 16.912| 16.274] 16.425| 16.385| 16.212| 16.248] 16.349| 16.484] 16.622| 16.667| 16.568| 16.698] 16.686] 16.731] 9999.9 -9999| 16.823| 16.736] 16.754| 16.815] 16.889] 16.925| 16.755
T14-110* 24 1/20/2022 23:59 0.44 0.38 0.13 0 -0.13 -0.06 -0.13 -0.06 0 0 0.06 0.06 0.13 0.19 0.25 0.32 0.44 0.57 0.7 0.82 1.01 1.14 1.33 1.52
T14-110* 24 4/12/2022 23:59 0.12 0.32 0.13 0 -0.13 -0.06 -0.13 -0.13 0 0 0.06 0.13 0.13 0.25 0.25 0.32 0.44 0.57 0.7 0.82 1.01 1.14 1.33 1.45
T14-110* 24 10/19/2022 13:00 1.52 0.25 0.06 0 -0.13 -0.06 -0.13 -0.13 0 0 0 0.06 0.13 0.19 0.25 0.38 0.44 0.57 0.7 0.82 1.01 1.14 1.33 1.52
Notes:

Num of Therms = total number of thermistor sensors at each site (string)

Date/Time = mm/dd/yy hh:mm
Measurements are shown in kohms. *T14-110 measurements are in Celsius

Red highlighted data represent measurements that are outside of database criteria and omitted from the database.
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2022 Annual Report
Long-Term Permafrost and Groundwater Monitoring Program

Appendix D
Thermistor Plots

3 plots per thermistor:

e 2022 quarterly temperatures vs. depth
e 2022 average temperature vs. depth
¢ Cumulative temperature vs. depth (by quarter)
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Thermistor T-05-61
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Thermistor T-14-110
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Thermistor T-95-05
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Thermistor T-95-08#2
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Thermistor T-96-10
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Thermistor T-96-12
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Thermistor T-96-12S



Temperature (°C)

30

20

10

10

15

Temperature Depth Plot for T-96-012S, 2022

kbgs = fox o= groored surfece

0 F—F—F—F—F—F——
20 25 30 35 10 45 50 55
Depth (ft bgs)

Legend (measurement date)

—t=—1/10/22
=—=4/12/22
——7/9/22
10/21/22
== 10/21/22

60




Temperature (°C)

T-96-12S, Mean Annual Ground Temperature (2022)

feet below ground surface

Depth (ft bgs)

ft bgs

f



Temperature (°C)

Temperature Depth Plot for T-96-012S (1996-2022)

30
] g
) £

20 - a
J B
] 3

-]

A 2

10 - E
T n
- ks
J &

0 —
4 WA__I_-—!

-10 -

20 -

-30 -

“40 T T T T T T T T T T T T T T T T T 1
-5 -2 10 13 16 19 22 25 28 31 34 37 40 43 16 49 52 55

(surface)

Depth (ft bgs)

58




2022 Annual Report T k
Long-Term Permafrost and Groundwater Monitoring Program ec

Thermistor T-96-13
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Thermistor T-21-13
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Thermistor T-96-15
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Thermistor T-96-21
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Thermistor T-96-22
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Thermistor T-96-23
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Thermistor T-97-28
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Thermistor T-97-29
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Thermistor T-97-30
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Appendix E
Piezometer Plots
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Note: this instrument is replaced by P-21-13

Depth Hydrograph for P-96-013

L 4

L

feet below ground surface

ft bgs

20

40

60

o
5]

(s8q 1) yidaq

100

120

160

g€Cog-uer

ccoz-uer

Teoz-ver

0zoz-uer

6T0Z-uer

8T0Z-uer

LTOZ-uer

9TOZ-uer

STOZ-ver

v10Z-uer

ETOZ-ver

cToz-ver

TTOZ-uer

0TO0Z-uer

600Z-uer

800z-uer

£00Z-uer

900z-uer

S00Z-uer

¥00z-uer

€00Z-uer

c00z-uer

T00Z-uer

000Z-uer

666T-uer

866T-uer

L66T-uer

966T-uer

Date (month - year)




Note: this instrument is replaced by P-21-13
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Elevation Hydrograph for P-96-015
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Depth Hydrograph for P-97-012
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Depth Hydrograph for P-97-020
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Elevation Hydrograph for P-97-020
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Elevation Hydrograph for P-97-028
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Elevation Hydrograph for SPP-97-002
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RDM SEP GW Program Monitoring
Quarterly Checklist

KUNA QUARTERLY REPORT DATA CHECKLIST Quarter Q12022 Date 2/16/2022

For Teck/RedDog

Checklist Items

Long-Term Groundwater and Permafrost Monitoring

0 ¥ES/NO Quarterly data received from Teck.  Date received: 2/1/2022

YES /NO Data received for 16 Thermistors

O ¥es / NO Data received for 9 Piezometers
O ¥es /NO QA/QC Forms received for both Thermistors and Piezos
O YES/NO Is data complete for all Thermistors? If “No” make note of data gaps:
0 ¥YES/NO Is data complete for all Piezometers? If “No” make note of data gaps:
See notes in table on specific data values/readings.
0 ¥YES/NO Field Notes for the Quarter. Are data gaps/irregularities addressed?
Comments/Notes:

e The barometric readings are in the correct format! Great! Thank you.
e T-95-004 is noted on the fieldsheet but no data is included from RDM.

e T-96-010 is missing. It was noted on the field sheet in Q4 of 2021 “On hold. Need to resplice
connection. New construction.”

e The Piezometer data was only given on the field sheet. Normally it is given in a separate word
document with the specific temperature at each piezometer location.

Thermistor Data

Data
Thermistor | Received? Comments
Y/N

T-96-015 Y 1 error reading

T-05-061 Y 3 error readingS

T-95-005 Y 1 error reading

T-96-010 N No reading provided. Comment included in fieldsheet from

RDM.

T-97-028 Y 1 error reading

T-97-029 Y 15 error readings

T-97-030 Y 10 error reading

T-14-110 Y Readings received. Uploaded to database.
T-95-008 #2 Y 1 negative readings

(r lly add “#2")

T-96-013 Y 4 error readings

T-96-021 Y

T-96-022 Y 3 error readings

T-96-023 Y 3 error readings

T-96-012 Y 3 error readings

T-96-012s Y 1 error reading

T-95-004 N No reading provided. Fieldsheets notes a reading, but no

data included in submittal.




Piezometer Data

RDM SEP GW Program Monitoring
Quarterly Checklist

Data
Piezometer | Received? Comments

Y/N
P-96-015 Y
P-08A Y
P-08B Y
P-96-010 Y
P-97-020 Y
P-97-028 Y
SPP-97-002 Y
P-96-013 Y
P-97-012 Y
Barometer Y




Quarterly Thermistor QA / QC

Location: T 96 "(9_

Technician:j.gé / { )L:)—S’tart Time: l b ! 6

Node
Test

OO ~NOO A~ WN =

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
Test

Chms Comments

e
ol

,Q'

~N
ey

e P
-..Sbu

M o] oS
~

. i
=N NNTTOERT
Qil=— LU.-—‘-.. o=

=

ciQ|

— W

N
(W]
Y

S S S g

—

O,

Node
Test

DO U Wi =

10
fi
12
13
14
15
16
17
18
19
20
21
22
23
24
Test

Date:J - 7/“‘720?

Stop Time: _&_’_S_

Temperature | Read these locations on

Month

Feb-17

May-17

Aug-17

Nov-17

Feb-18

May-18

Aug-18

Nov-18

Feb-19

May-19

Aug-19

Nov-19

Feb-20

May-20

Aug-20

Make a comment if reading jumps around and takes a long time to stabilize.
QA/ QC readings to be dene on 5% of SEP required thermistors - see above schedule.
Record test readings before and after other readings.

CR850 & multimeter readings are to be taken within 5 minutes of each other.

Teck

noted month.

LLocation
T 95-04
T 96-21

T96-22
T 96-23
T 96-12
T 95-15
T 96-05
T 96-10
T 97-28
T 97-29
T 97-30

T 95-8
T 96-13
T 96-21
T 96-22



Quarterly ThermistorlPiezometer Fieldsheet

Technician(s): D BiaiS _'J— 54 ‘,,éd..\

Geokon |D #: Thermrdr ID #: |Date: General Weather:
: " e sF vl ey W)

nston e S92 19177 jfolrwery 5&;\:2%’5“;:1;;\:;3:;:"")
oLy Well Location :EEEEL Nodes :1';1:::%'3: Date Comments
26 | *T-95-008 | Overburden | Yelowbor | o4 ]/10/22,
25 | *P-96-013 | owuden | 2 |3 | T |\ npl22] (558 6 m/m @ 0.3 %
20 | *T-96-013 | Overburden | I2iowbor | 24 etz Z2-G€ Wi sticed - Noconnechu,
30 | T-96-013S| Overburden | Jiowoor | 24 ‘f fO)?/Z |
31 | *T-96-021 | Overvurcen | Yoot | 24 ([islzT
32 | *T-96-022 | Overourden | Jelowber | o4 \ /; 0/32,
33 | *T-96-023 | Overburden | Jeicwbor | 24 (! wl1e
2 | *P-97-012 | mestroas | 2, |7 T 4)10)22| LT3 mfme 0, 0%
27 | *T-86-012 | BiestRoad | Yrowio: | 24 oz U RC gl ke
28 |*T-96-012S| BiastRoad | Youwrr | 24 ihol 22| -
1| *TA4-110 | wraispona | s | 24 | St -
70 | *T-95-005 | Bysandfiter | yoronbox | 24 *f 20/ 24
127 | *T-05-061 | TOAM (ena) | Jeloubex | 6 1[752/11—
75 | *T-97-028 | Butress | POl | 24 i/ ?{J/Ej
76 | *T-97-029 | Butress | Joewt | 24 ;'_;F’M'z 1/
77 | *T-97-030 | Butress | Yelowbor | o4 l{ l/fj’lti /P 17
71 | *T-96-010 | Seepage Dam | Yeloweex | o4 H 1 : L’/i{ /I/o Connecto r on Mew (able Exctems o

*P-96-010 | Seepage Dam |sersions| | {190 (K7 Reecdg tabem bom P, vin TH&
28 | *P96-015 | wowermoc | g |y [T | [JON7 7531.8 mp o 0.6 C
w | 1T-96015 | towerroe | [14] 57 [1[0[

Pl | Ry | e |amnant | L7 bl 8.0 %

Additional Comments: T =78 ~(D reapl,~y afl Have fo Lz uptil a Comeefor s [ st el

o cable. Coble vas Q.KH’—-:(-‘-’:/ lesT™ E=t

T-5-04 5 Aot )ﬂf/ e'\ﬂ'\ﬂ'jLee’f' &’T Nl on [/Qf/f;cl

Request Piezo data from T&W for Piezometer's P-97-028, P-96-010, SPP 97-002, P-08A, P-08B, P—97:020, Barometer (Baro needed for each day of data collectior
Quarterly Thermistor QAQC Schedule: 2021 Q1=T97-28, Q2=T96-21, Q3=T86-22, Q4=T96-23; 2022 Q1=T96-12, Q2=T95-15, Q3=T96-05, Q4=T96-10;
Quarterly Thermistor QAQC Schedule: 2023 Q1=T97-28, Q2=T97-29, Q3=97-30, Q4=T95-08; 2024 Q1=T96-13, Q2=T896-21, Q3=T96-22, Q4=T96-05

*SEP Thermistor. QAQC: Datalogger & Manual Switchbox w/Ohmmeter readings to be taken within 5 min. of each other
Remember to print QAQC form for Thermistor

Q3/07/202

0

6.30 60
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RDM SEP GW Program Monitoring
Quarterly Checklist

KUNA QUARTERLY REPORT DATA CHECKLIST Quarter Q2 2022 Date 4/20/2022

For Teck/RedDog Long-Term Groundwater and Permafrost Monitoring

Checklist Items
[0 ¥YES/NO Quarterly data received from Teck.  Date received: 4/20/2022
YES /NO Data received for 16 Thermistors
YES / NO Data received for 9 Piezometers
YES/NO QA/QC Forms received for both Thermistors and Piezos

YES/NO Is data complete for all Thermistors? If “No” make note of data gaps:

OoOoaod

YES / NO Is data complete for all Piezometers? If “No” make note of data gaps:
See notes in table on specific data values/readings.

0 ¥YES/NO Field Notes for the Quarter. Are data gaps/irregularities addressed?

Comments/Notes:

e The barometric readings are in the correct format! Great! Thank you.

e See comments below for missing thermistor string data. All are noted in the QA/QC forms
submitted by Teck.

Thermistor Data

Data
Thermistor | Received? Comments
Y/N

T-96-015 Y 1 error reading

T-05-061 N Buried under snow.

T-95-005 Y 1 error reading

T-96-010 N Connector needs to be spliced.

T-97-028 Y 6 error readings

T-97-029 Y 8 error readings

T-97-030 Y Readings received. Uploaded to database.

T-14-110 Y Readings received. Uploaded to database.
T-95-008 #2 Y Readings received. Uploaded to database.
(manually add "#2")

T-96-013 Y 1 error readings

T-96-021 Y Readings received. Uploaded to database.

T-96-022 Y 5 error readings

T-96-023 N Buried under snow

T-96-012 Y 4 error readings

T-96-012s Y 1 error reading

T-95-004 N Buried under snow.




Piezometer Data

RDM SEP GW Program Monitoring
Quarterly Checklist

Data
Piezometer | Received? Comments

Y/N
P-96-015 Y
P-08A Y
P-08B Y
P-96-010 Y
P-97-020 Y
P-97-028 Y
SPP-97-002 Y
P-96-013 Y
P-97-012 Y
Barometer Y




Location: -T" 46 - }5

Quarterly Thermistor QA / QC

Technician:_-f ZEE? Start Time: lé 26
Node Ohms Comments Node
Test Test

1 {4 1
2 J&- 4 2
3 (6-BF 3
4 [b- 84 2
5 I L B© 5
6 [b. 72 6
7 1&. 22 7
8 [b. 62 8
9 (55 9
10 j 6,53 10
&l it 173 11
12 (6.3 6 12
13 15 24 13
14 /b 25 14
15 15
16 16
17 17
18 18
19 18
20 20
21 21
22 22
23 23
24 24
Test Test

Date: 1/11)2 |

Stop Time: /() 37[

Temperature | Read these locations on

noted quarter.

Month Location

Q1-2021 T 97-28

Q2-2021 T 96-21

Q3-2021 T96-22

Q4-2021 T 96-23

Q1-2022 T96-12

Q2-2022 T 95-15

Q3-2022 T 96-05

Q4-2022 T 96-10

Q1-2023 T 97-28

Q2-2023 T 97-29

Q3-2023 T 97-30

Q4-2023 T 95-8

Q1-2024 T 96-13

Q2-2024 T 96-21

Q3-2024 T 96-22

Q4-2024 T 95-04

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.

CR850 & multimeter readings are to be taken within 5 minutes of each other.

Teck



Quarterly Thermistor/Piezometer Fieldsheet

Additional Comments:

Technician{s): _—— V% 4.7 Geokon ID#  |Thermrdr ID#: |Date: General Weather: )
Crowr Pllips Yinizz =M T quat BA, watls wang,b Moy,
. e a ) a & : ‘ ;‘ .’:—; W"‘ .
49477 ?% Yl relzr ~H.HYTIE, & yP ;?H_. warbls glade, ZJ’-C’f’ mm
= iad el
Collecti iezo or
‘E“J‘.f Well Location Mothoa | Nodes Therm ot Date henmet
Instrument Code
26 | *T95-08 | Overbuden | Joowbor | 24| 2 |\y)iz/72
3 Godkak PS| Reading: :
25 | *P96-13 | Overburden | Sevn Gsked | Hinl2™>| o 3¢
29 | *T96-13 | Overburden | Yelowbox | 5y = Hjul =2
30 T96-138 Overburden :ﬂm:f; 245 s e Coet ! & u%“" no (el g -
31 | *T96-21 | Overourden | LU | 24| T |y 5 /50
32 | *T96-22 | Overburden | YN0 | 24 | Z [z /22
Yell —
33 | *T96-23 | Overburden | [R5 | 24 | Bur i A yimder  stiawv
»; Bt PS5l Reading:
24 P97-12 | BlastRoad | i, bobd |Hllzz-| . 2°%¢
27 | "T96-12 | BastRoad | monll | 24| T |M)jgjen
28 | *T96-12S | BlastRoad | fmill | 24| T |4f)i9 /5
Beaded
T | *T14-110 | W.TailsPond | sweam | 24 | ColectData
Datalogger
21
70 *T95-05 By sandfilter ﬁ::fr"’m::; 24 3 "ngﬂ;ﬂ
127 *T05-61 TDAM (end) :lr:::nvf:t‘: 6 — — JFL e Vel e ~ Ve b
” B A ] Yellow box 4 . .
69 ISt b ) Thermistor 24 I ‘__Tf/_f"—?“( undes S K'j‘?—_
75 | *T97-28 Butress | potae 24| 3 Yfijza Beat cord
76 | *T97-29 | Butress | TR 24| T |yfjijer
X -7 £
77| *T97-30 | Butress | w24 | 3 1Y fif2a
- " Yellow box D . : 7
71 T96-10 | Seepage Dam | [ToWE | 24 | e Coneeher  eeds 4o e uplicet £2 conpd
S| Reading:
*P96-10 ' | seepage Dam |Read Psionly | = - w e
o PSI Reaging, i TUF el
23 | *P96-15 | Lowerroc | 2 | Lo By g o5 T75T2.4 & 0.6°¢
4 | *T96-15 | LowerRDC | Yoowoox | 44| A v [y a7
o) % Write-in QaQC eol Dupli ading within 5 minut - 3 -
- o P?azt::neter i F‘iﬁzon'::Ter ofpfi::Ftti’::zo Irr:;:;g If"or QAHQJS 7.5 Z 2_. . @ 0 £ 6 il
-l i3

Request Piezo data from T&W for Piezometer's P-97-28, P-96-10, SPP 97-2, P-08B, P-97-20, Barometer (Baro needed for each day of data collection)
Quarterly Thermistor QAQC Schedule: 2021 Q1=T97-28, Q2=T96-21, Q3=T96-22, Q4=T96-23; 2022 Q1=T96-12, Q2=T95-15, Q3=T96-05, Q4=T96-10:
Quarterly Thermistor QAQC Schedule: 2023 Q1=T97-28, Q2=T97-29, Q3=97-30, Q4=T95-08; 2024 Q1=T96-13, Q2=T96-21, Q3=T96-22, Q4=T96-05

*SEP Thermistor. QAQC: Datalogger & Manual Switchbox w/Ohmmeter readings to be taken within 5 min. of each other
Remember to print QAQC form for Thermistor

03/07/2020

830,60



Quarterly Thermistor/Piezometer Fieldsheet

Technician(s); i L’ . Geokon ID#:  |Thermrdr ID#: |Date: General Weather:
Towr Padlips

Shelby s 16 77 | Hleoize Y154 FIPR G e
Shelby  Sappron

Cal. # . Collection Piezo PS| or
Faw Well Location Method  |Nodes| Therm Eror Date o
Instrument Code
Yellow b =
28 *T95'08 QOverburden Theml's:; 24 \\ /

PS| Reading:
25 *P96-13 Overburden Pif;:r’:;?er \\\ /

29 *T96-13 Overburden | felowbox | o4

Thermistor

30 T96-13S | Overburden | Yelowsox | o4 / 40() \
31 | *T96-21 | Overburden | Joowoox | 24 / \

33 *T96-23 Overburden | Yelowboc | 5,

Thermister

5 Giobkori S| Reading
24 P97-1 2 Blast Road Piezometer

L
32 *T96-22 Overburden | [Riowbox | o4 / \
5

S
27 | *T96-12 | BiastRoad | Yolowbox | o4 Mot /

fl
28 | *T96-128 | BlastRoad | Jelowbex | oy ﬂ{/
cl
1 *T14-110 | W. TaisPond | Steem 24 | CollectData
Dalaiclgaer via Internet
70 *T95-05 By sandfilter ﬁmi::: 24 / \

127 | *T05-61 | ™oAM(end) | Rn | 6 | T |Y[/z1ja

89 | *T95-04 | TOAM(end) | Jelowbex foq f | Not  aceesstole
75 *T97-28 Buttress ellowbay: | s

Thermistor

76 *T97-29 Buttress TRl | 2 \ /

Yell
i *T97-30 . T:e::i;f 24 \ /
i P
PSI Rei : m. -
23 ’ P96-1 5 Lower RDC Plgze;';z?er : G \
44 *T96-1 5 ESWREE \;:ion":i:tg: 14 /_" \

Write-in QAQC Geakon Dugplicate reading within & minutes
Piezometer # Piezometer of first Piezo reading for QAQC

Pl(,-HLt”i

Additional Comments: Ez,f‘c?ybof—t/* 2" o Y /Jf/z Z A i /Zf:/Z_'Z, Berome e
cetdins  oa  4f26/772 Y7¢72.519 @ il.oscC

—

Request Piezo data from T&W for Piezometer's P-97-28, P-96-10, SPP 97- 2, P-08B, P-97-20, Barometer (Baro needed for each day of data collection)

Quarterly Thermistor QAQC Schedule 2021 Q1=T97-28, Q2=T96-21, Q3=T96-22, Q4=T96-23; 2022 Q1=T96-12, Q2= T95-15, Q3=T96-05, Q4=T96-10;
Quarterly Thermistor QAQC Schedule: 2023 Q1=T97-28, Q2=T97- -29, Q3=97-30, Q4=T95-08; 2024 Q1=T96-13, Q2=T96-21, Q3=T96-22, Q4=T96-05

*SEP Thermistor. QAQC: Dataloaaer & Manual Switchbox wahmmt_eter readinas to be taken within 5 min. of each other
Remember to print QAQC form for Thermistor

6.30.60



Quarterly Thermistor/Piezometer Fieldsheet

Additional Comments:

44977 ?q?/ Lill N o T P 0 i f? 51T 7 RH, msskly cloide, ﬁcj:,:o;\m
E il i,
iy Well Location | Wemoa |Nodes| Them Enor Date Comments
Instrument Code
26 *T95-08 Overburden #im:ﬁ; 24 g LH 1222
PSI Reading:

25 | *P96-13 | Oveburden | porowet, pseed | Yinlz> | p.3%¢
29 *TO6-1 35 Overhurden :ﬁlm?:: 24 3 if j“ |22
30 T96_1§‘$ Overburden | JElowbox | 24 | . R < o/r'{ g_’.u%"' n o (e € vy o
31 | *T96-21 | Oveurden | TS | 24| T |Y[,2/22
32 | *T96-22 | Overburden | Yromew | 24| 2 Mliz/i22%
33 | *T96-23 | Overburden | Joeweor | 24 i Buried ywder shsw
24 | *P97-12 | BlastRoad | peronc pmf \Uinle| o.2%¢
27 | *T96-12 | BlastRoad | peml | 24| T |Yfjz)zn
28 | *T96-12S | BiastRoad | Yoomew | 24| 3§  |H[12/22
1 | *T44-410 | w. Tails Pond Dg&?}:ﬂf pifi  Comam
70 | *T95-05 | Bysandfiter | YOI | 24| vz%
127 *T05-61 TDAM (end) m’.’ﬁn"i:ﬁ 6 -— —_— D’L,-_f v ieh VAL - £ N i
69 | —~XT95-04——FBANMHeNd) T Tiomaor |24 == B U, et VR dz7 W~
75 | *T97-28 Buttress | Yelowbox | o4 | -3 Yiujze Sea¥y cord
76 | *T97-29 | Butvess | mSR |24 T \Y[jijer
77 | *TO7-30 | Buwess |lmewe 24| 3 |y /if20
71 | *T96-10 |SeepageDam| TRl | 24 | == | | Conweber s o be upliet 2 g

*P96-10 | Seepage Dam |Read PSI Only | *— b e 7
7 | P15 | woweroc | o | [SEBAu i | 5B 7ST2.4 8 0.4°¢
44 | *T96-15 | LowerROC | Tumen (14| @  |Mlufzz

g APcs Tt | ey |Uemessmuimie) 269 4 & 0-67F

= Y

Request Piezo data from T&W for Piezometer's P-97-28, P-96-10, SPP 97-2, P-08B, P-07-20, Barometer (Baro needed for each day of data collection)
Quarterly Thermistor QAQC Schedule: 2021 Q1=T97-28, Q2=T96-21, Q3=T96-22, Q4=T96-23; 2022 Q1=T96-12, Q2=T95-15, Q3=T96-05, Q4=T96-10;
Quarterly Themistor QAQC Schedule: 2023 Q1=T97-28, Q2=T97-29, Q3=97-30, 04=T95-08; 2024 Q1=T96-13, Q2=T96-21, Q3=T96-22, Q4=T96-05

*SEP Thermistor. QAQC: Datalogger & Manual Switchbox w/Ohmmeter readings to be taken within 5 min. of each other
Remember to print QAQC form for Thermistor

03/07/2020
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KUNA QUARTERLY REPORT DATA CHECKLIST Quarter

RDM SEP GW Program Monitoring
Quarterly Checklist

Q3 2022 Date 7/29/2022

For Teck/RedDog Long-Term Groundwater and Permafrost Monitoring

Checklist Items

0 YES/NO Quarterly data received from Teck.
YES / NO

YES / NO
YES / NO

YES / NO

OoOoaod

YES / NO

O ¥Es/nNo

Data received for 16 Thermistors

Data received for 9 Piezometers

Date received: 7/22/2022

QA/QC Forms received for both Thermistors and Piezos

Is data complete for all Thermistors? If “No” make note of data gaps:

Is data complete for all Piezometers? If “No” make note of data gaps:
See notes in table on specific data values/readings.

Field Notes for the Quarter. Are data gaps/irregularities addressed?

Comments/Notes:

e The barometric readings are in the correct format! Great! Thank you.

e See comments below for missing thermistor string data. All are noted in the QA/QC forms
submitted by Teck.

Thermistor Data

Data
Thermistor | Received? Comments
Y/N
T-96-015 Y 1 error reading
T-05-061 Y 4 error readings
T-95-005 Y 5 error readings
T-96-010 N Will read later this quarter (from Teck)
T-97-028 N All readings were errors.
T-97-029 Y 8 error readings
T-97-030 Y Readings received. Uploaded to database.
T-14-110 Y Readings received. Uploaded to database.
T-95-008 #2 Y 1 error reading
(manually add "#2")
T-96-013 Y 1 error readings
T-96-021 Y Readings received. Uploaded to database.
T-96-022 Y 5 error readings
T-96-023 Y 3 error readings
T-96-012 Y 2 error readings
T-96-012s Y 1 error reading
T-95-004 N No reading given




Piezometer Data

RDM SEP GW Program Monitoring
Quarterly Checklist

Data
Piezometer | Received? Comments

Y/N
P-96-015 Y
P-08A Y
P-08B Y
P-96-010 Y
P-97-020 Y
P-97-028 Y
SPP-97-002 Y
P-96-013 Y
P-97-012 Y
Barometer Y




Quarterly Ther}hiStorlPiezometer Fieldsheet

Technician(s): -'_,-}ama; Aills /91:. B Geokon ID#  |Thermrdr ID#: |Date: . General Weather: /?’,?c._b.Hy' Cleal ’ Vg L
Shad Sgpmgcle ; Sf} Z_ | ,{77 Zﬁ/z‘_.ﬁ:ﬂ, and bGoiE !
Salih Well Leatian | Tetion [nodeal araer Date Comments
Instrument Code
26 | *T-95-008 | Overburden ::Zfr"‘m:t';’; 24 o 7* 7 -7 L
;| ‘P90013 | owmwn | 2 | | FUT(REE] [ el 1 g
29 | *T-96-013 | Overburden | Yolowbox | 54 - == =5
M, 96021 e ;m‘-’n\‘,:&: " Ne Ngrbtiver ol int'l . -'-ap..-n_-.x/
32 | *T-96-022 Overburden SREMED o) o _} S i Bl f;l'u!'.f—;-a‘;.-_}
| Eu23, | Overuen | D i e Sand L% 5 i) , Oileag folln Onel
24 | *PO7-012 | mastRosd | o, ()| uWCf\LpZS?K‘(g\ O Lok (oS 15 o, BB
27 | *T-96-012 | BiastRoad | Towex 124 | R Aeud Fhmee pbper Clesniam, . |
28 |*T-96-012S| BlastRoad | Yelowbor | o4 5 | Vbt o Cliicnt Yaore 5 ;..z:.\ il
1 | *T-14-110 | W TaisPond | Siean | 24 | Coleciose {
Datalogger |
70 | *T-95-005 | By sandfilter ‘;:gﬁr‘:’x 24 % j
127 | *T-05-061 | Toameny | Yoomer | 6 711
75 | *T-97-028 Buttress ;’.‘r’g‘:‘mﬂ;ﬁ 24 i[
76 | *T-97-029 | Butiress | Yelowbox | 54 !
77 | *T-97-030 Buttress m‘:,;ﬁf 24 _L_
71 | *T-96.040 | Seepace Dam| Yeonsoc | 2 141} B Us boe H1is g Pec DS
23 | *P-98-015 | Lowerroc | Swer G ?.;” 722 Most.t€
4 | T-96-015 | Lowerkoc | i 14| 2 | 777
Write-in QAQC Geokon Duplicate reading within 5 minutes
Piezometer # Piezometer of first Piezo reading for QAQC

Additional Comments:

NA

Request Piezo data from T&W for Piezometer's P-97-028, P-86-010, SPP 97-002, P-08A, P-08B, P

-87-020, Barometer (Baro needed for each day of data collectior

Quarterly Thermistor QAQC Schedule: 2021 Q1=T97-28, Q2=T96-21, Q3=T96-22, Q4=T9B-23; 2022 Q1=T96-12, Q2=T95-15, Q3=T96-05, Q4=T96-10:
Quarterly Thermistor QAQC Schedule: 2023 Q1 =T97-28, Q2=T97-29, Q3=97-30, Q4=T95-08; 2024 Q1=T96-1 3, Q2=T96-21, Q3=T96-22, Q4=T96-05

*SEP Thermistor. QAQC: Datalogger & Manual Switchbox w/Ohmmeter readings to be taken within 5 min. of each other
Remember to print QAQC form for Thermistor

03/07/2020



Quarterly Thermistor QA / QC

Technician(s): ~ *™ /54 /140

Location: P15-C§

Node
Test

SodlNooroNSdoceNo A ®N -

NN N
LN =

24
Test

Start Time: | 70Lf

Ohms

Comments

(53

V.15

[5. 3¢

i;'}twf.’ -‘.Jz

{b.d

1. 05

X

1¢.9%

V6. 7Y

L. %0

1, 8¢

[ .St~

| b 25

)

(675

l6- (%

72

(b 7

{ .l

OL

[L.3%
P,

L b,09

[5.490

1975

5.5%

| L. 54

24
Test

Date: 7/ 6// ZJZZ/

Stop Time: / 707

Temperature

Read these |
noted q

Month
Q1-2021
Q2-2021
Q3-2021
Q4-2021
Q1-2022
Q2-2022
Q3-2022
Q4-2022
Q1-2023
Q2-2023
Q3-2023
Q4-2023
Q1-2024
Q2-2024
Q3-2024
Q4-2024

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.

CR850 & multimeter readings are to be taken within 5 minutes of each other.



Quarterly Thermistor/Piezometer Fieldsheet

Technician(s): v (; L}/g Ac Geokon ID #  |Thermrdr ID #: Date: General Weather: C,‘ﬂ"ra o | oA -ﬁ"-':l.,f /\ o~
— 1 197] | tezz lisgip cinds. 65 0F
?:;: Well Location C;I::::n Nodes ilrf::::rlr:: Date Comments
Instrument Code
26 | *T-95-008 | Overburden | Yelowoox | 54 | 4
25 | *P-96-013 | Overburden | Seoken T -
29 | *T-96-013 | Overburden it W —_— | S =
30 | T-96-013S| Overburden | Yelowbox | 5y S
31 | *T-96-021 | Overourden | Telowbox | o4 — — SS———
* 32 | *T-96-022 | Overburden | Yelowbox | o4 5 [y |9 p‘m . QA RE Lane
33 | *T-96-023 | Overburden :::I?; 24 I B T e ) R
24 | *P-97-012 | BastRoad | 0% e B B ——
% 27 | *T-96-012 | BlastRoad | Jelowbox | o4 __3 Q AOC Doro
28 [*T-96-012S| BlastRoad | Yelowdox | o4 e —— i
1 | *T-14-110 | W. Tails Pond D;:ﬁﬁ 2 | e PR, IS . B N
70 | *T-95-005 | Bysandfiter | Jelowbox | 54 i
* 127 | *T-05-061 | TDAM(end) | Yelowbox | g =
75 | *T-97-028 | Buttress | Yelowbox | 54 SO (—— - ; - :
76 | *T-97-029 Buttress Yol | B e e e —
77| TT-97-030 | Buwess | T M| —m——————— B
71 | *T-96-010 | SeepageDam | THowo 1 24| | —iooo B
*P-96-010 | Seepage Dam |Read Psi only S e iy AN .
23 | *P-96-015 | LowerRDC Pif:::;fm R ] -
44 | *T-96-015 | LowerRDC | Yelowbox | 44| =
Write-in QAQC Geoken Duplicate reading within 5 minutes
Piezometer # Piezometer of first Piezo reading for QAQC
Additional Comments:‘ ﬁrwo{‘ T=-94-223FT9%~)2 Llfl/:a QACC hogede  « CeudAd ons ZleerSS
T—C) _'é‘l A ue to 5:1&/"1 coashriachs~

Request Piezo data from T&W for Piezometer's P-97-028, P-96-010, SPP 97-002, P-08A, P-08B, P-97-020, Barometer (Baro needed for each day of data collectior
Quarterly Thermistor QAQC Schedule: 2021 Q1=T97-28, Q2=T96-21 , Q3=T96-22, Q4=T96-23; 2022 Q1=T96-12, Q2=T95-15, Q3=T9BE-05, Q4=T96-10;
Quarterly Thermistor QAQC Schedule: 2023 Q1=T97-28, Q2=T97-29, Q3=97-30, Q4=T95-08; 2024 Q1=T96-13, Q2=T96-21, Q3=T96-22. Q4=T96-05

*SEP Thermistor. QAQC: Datalogger & Manual Switchbox w/Ohmmeter readings to be taken within 5 min. of each other
Remember to print QAQC form for Thermistor

030772020

6.30.80



Quarterly Thermistor QA / QC

Technician(s): qds !j SRLC /J W im

Location: ¢, =

Node
Test

24
Test

Start Time: |0 Y F

Ohms

Comments

Ab.2Y4

)5- ¥S~

) . &H

1o § 5~

b . a9t

(7 oy

1. 09

B

T,

1. L

lb.9 <

Nnvimper bn-‘.-'mc.,:m?

L7. O

Avumber 100 ving e

@-*1

OL

17-07%

lb-149

[,

[l 4

(b.SH

L. %7

Davnving

.15

L0

pownd ywg

ENE,

Bon A i

[0

& 5

T%ww\d'vw“{"

[fp . S\

24
Test

Stop Time:

Date: ’7/”/7/7—

(s

-

Temperature

Read these I
noted q

Month
Q1-2021
Q2-2021
Q3-2021
Q4-2021
Q1-2022
Q2-2022
Q3-2022
Q4-2022
Q1-2023
Q2-2023
Q3-2023
Q4-2023
Q1-2024
Q2-2024
Q3-2024
Q4-2024

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.

CR850 & multimeter readings are to be taken within 5 minutes of each other.



Quarterly Thermistor QA / QC

Technician(s): Jum / e /fﬁc

Location: T-%17

Node
Test

Do loorontdvooNoahrwN -

N NN
WN =

24
Test

Start Time: [62‘(

Ohm

s Comments

(¢

Ti5b

9.59

7.0

Jumey

4.2

15|

]

IS.15

IS

Y Jume

(5.59

1595

[6. %0

A5

610

(251

1.5

gL

(101

(6]

17.06

1ot

(

[1.05

0

-
™
8

[].O

I'BAN

24
Test

Date: 7/’//73

Stop Time: /62 2

Temperature

Read these I
noted q

Month
Q1-2021
Q2-2021
Q3-2021
Q4-2021
Q1-2022
Q2-2022
Q3-2022
Q4-2022
Q1-2023
Q2-2023
Q3-2023
Q4-2023
Q1-2024
Q2-2024
Q3-2024
Q4-2024

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.

CR850 & multimeter readings are to be taken within 5 minutes of each other.
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RDM SEP GW Program Monitoring
Quarterly Checklist

KUNA QUARTERLY REPORT DATA CHECKLIST Quarter Q4 2022 Date 10/26/2022

For Teck/RedDog Long-Term Groundwater and Permafrost Monitoring

Checklist Items

0 ¥ES/NO Quarterly data received from Teck.  Date received: 10/20/2022
YES /NO Data received for 16 Thermistors
YES / NO Data received for 9 Piezometers

YES/NO QA/QC Forms received for both Thermistors and Piezos

OO0 0o

YES/NO Is data complete for all Thermistors? If “No” make note of data gaps:

See notes in table on specific data values/readings.

O

YES / NO Is data complete for all Piezometers? If “No” make note of data gaps:
See notes in table on specific data values/readings.

YES /NO Field Notes for the Quarter. Are data gaps/irregularities addressed?
Because Q4 QAQC Thermistor is T-96-010 and it was noted that it
needs repair, there was no attached QAQC thermistor field note
report.

Comments/Notes:

e See comments below for missing thermistor string data. All are noted in the QA/QC forms
submitted by Teck.

Thermistor Data

Data
Thermistor | Received? Comments
Y/N
T-96-015 Y Readings received. Uploaded to database.
T-05-061 N T5-61 is buried under gravel as | could not find the cone that
was used to hold the wire. The dam was raised more since
July. Readings were given but most were errors
T-95-005 Y 2 error readings
T-96-010 N T96-10 needs repair as it does not have any connector.
Looks like a splice was being done but it was never finished.
So the data will be collected once repairs are made.
T-97-028 Y 6 error readings
T-97-029 Y 3 error readings
T-97-030 Y 3 error readings
T-14-110 Y Readings received. Uploaded to database.
T-95-008 #2 Y 1 error reading
(manually add "#2")
T-96-013 Y 3 error readings
T-96-021 Y Readings received. Uploaded to database.
T-96-022 Y 5 error readings
T-96-023 Y 2 error readings
T-96-012 Y 5 error readings
T-96-012s Y 2 error reading
T-95-004 N No reading given




Piezometer Data

RDM SEP GW Program Monitoring
Quarterly Checklist

Data
Piezometer | Received? Comments

Y/N
P-96-015 Y
P-08A Y
P-08B Y
P-96-010 Y
P-97-020 Y
P-97-028 Y
SPP-97-002 Y
P-96-013 Y
P-97-012 Y
Barometer Y




Quarterly Thermistor/Piezometer Fieldsheet

Technician(s): . Geokon ID#:  |ThermrdrID #: |Date: | y | Weather: ¢~ ; ; i % =
l)&m&‘% /{/{_, LS ermrdr ate: 10/Z][77/Genera er: (,.(m.._i.r{, Srons Shevet§
C[Z, M‘f77 ?"3“'*d‘ Vewipla = ady (T
(3 de
Cal. # . Collection Piezo PS| or
Row Well Location Method  |Nodes| Therm Error Date Comments
Instrument Code
26 | *T-95-008 | Overburden | Ilowiox | o4 5 ( 0f 2 / 7z
* itk PS1 Reading: "
25 P-96-013 | Overburden Pliirieior 7,5@ \
29 | *T-96-013 | Overburden | Yeloweox | 24 | 2 \
31 *T-96-021 Overburden \T(::'B?‘"':'I ::;t 24 "2 \
32 | *T-96-022 | Overburden m‘m;’g 24 3
33 | *T-96-023 | Overburden }::m:;: 24 3
- Badhen P&l Reading
24 | *P-97-012 | BlastRoad | piorometer / /Uc.? Pl b
Yellow be
27 | *T.96-012 | BlastRoad | 1ot 24| 3
28 [*T-96-012S| BiastRosd | Yolowbx | o4 | 2
; Beaded Collect Dat
1 *T.14-110 | W. Tails Pond : ast:::ger 24 e
Yallow box
70 | *T-95-005 | Bysanditer | Yoouix | 24 |
127 | *T-05-061 | TDAM (end) | Yolowoox | g A/A -, ;eJ\ undar Girave |
75 | “T-97-028 | Butess | Toni | 24| O
Yellow b 3
76 | *T-97-029 Buttress Treictr || 24 %
Yellow box ’
77 | *T97-030 | Butess | Yoo | 54 | T b
= Yellow box ]
71 | "T-96-010 | Seepage Dam | momser | 24 /u*‘af Mot v ireck An Comech( ench
FSl Reading: =
* Geoken 3
23 P'96'01 5 Lower RDC Piezametar A/A’ /L/,& ﬁ & Q“"ﬂ 61:;, e
Yellow box ¥
44 | *T-96-015 | LowerRDC | Tiwo | 14 a g -
1/ Write-in QAQC eckorn Dupl eading within 5§ minutes
f (/ 6 _,,,S F'?ez;;:etar # Pifzn:‘leler :?H::ﬁ’irazo reidir:g for QAOE)

Additional Comments:

Request Piezo data from T&W for Piezometer's P-97-028, P-96-010, SPP 97-002, P-08A, P-08B, P-97-020, Barometer (Baro needed for each day of data collectior
Quarterly Thermistor QAQC Schedule: 2021 Q1=T97-28, Q2=T96-21, Q3=T96-22, Q4=T96-23; 2022 Q1=T96-12, Q2=T95-15, Q3=T96-05, Q4=T96-10;
Quarterly Thermistor QAQC Schedule: 2023 Q1=T97-28, Q2=T97-29, Q3=97-30, Q4=T95-08; 2024 Q1=T96-13, Q2=T96-21, Q3=T96-22, Q4=T96-05

*SEP Thermistor. QAQC: Datalogger & Manual Switchbox w/Ohmmeter readings to be taken within 5 min. of each other
Remember to print QAQC form for Thermistor

03/07/2020

6.30.60



