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May 30, 2014

Mr. Steven Zehntner

Air, Energy & Pollution Prevention Bureau
Montana Dept. of Environmental Quality
P.O. Box 200901

Helena, MT 59620

Dear Mr. Zehntner:

Enclosed is a copy of the Tintina Resources Inc. (Tintina) quarterly meteorological data
report for the first quarter of 2014. Tintina installed a 10 meter meteorological tower at
their Black Butte Copper Project site, north of White Sulphur Springs, Montana. The
tower started operations on April 30, 2012. The report contains the data from January 1
through March 31, 2014.

Please contact me with any comments or questions you may have on these reports. |
would be happy to discuss these with you.

Project Engineer

CC: Bob Jacko — Tintina
Vince Scartozzi — Tintina
Alan Kirk — Geomin Resources
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CERTIFICATION OF DATA INTEGRITY

Bison Engineering, Inc., certifies the data in this report is an accurate summary of the
air quality conditions measured at the Black Butte Copper Project air monitoring site.
Every effort was made to obtain accurate and representative data and to comply with
the procedures set forth in the Quality Assurance Project Plan, the State of Montana
Ambient Air Monitoring Program Quality Assurance Project Plan, the Environmental
Protection Agency's Quality Assurance Handbook for Air Pollution Measurement
Systems: Volume Il, Ambient Air Specific Methods (April 1994), and EPA’s Quality
Assurance Handbook for Air Pollution Measurement Systems, Volume I, Part 1,
Ambient Air Quality Monitoring Program Quality System Development (March 1998).

Preparer: Jeffrey S. Bell . /)/)
AR
Signature: U i J/

Title: Senior Field Technician

Date: 4/23/14_

Reviewer: Rebecca L. Picchioni, P.E.
Signature: ﬁ{ Ltcee M‘
Title: Project Engineer

Date: 57( 2-/ /4
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1.0 INTRODUCTION

Tintina Resources, Inc. established an ambient air monitoring site to measure wind
speed, wind direction, standard deviation of wind direction, temperature at 9 meters and
2 meters, delta temperature, solar radiation, barometric pressure, and precipitation. The
station was established to accurately characterize the local meteorology and collect

baseline data in support of an operating permit application and various environmental
studies.

The meteorological monitoring system was installed in April 2012. The site is operated

by Bison Engineering, Inc., of Helena and Billings. Figure 1 shows the location of the
monitoring site.

This report presents the data collected during the first quarter (January through March)
of 2014. In addition, a description of the monitoring system operations is presented,
together with summaries of quality assurance activities, including calibrations and
performance audits. Tabular summaries of the data completeness achieved and the

periods of missing data also are presented. Appendix A presents hourly meteorological
data collected.

Tintina Resources, Inc.
Air Monitoring System 1 Quarterly Data Report
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2.0 MONITORING SYSTEM OPERATIONS

The installation of the monitoring meteorological system equipment took place in April
2012, soon after the equipment was received from the manufacturers. The installation
and calibration of the equipment required about two weeks to complete. All

meteorological parameters were in full operation and producing valid data by April 30,
2012.

Steve Heck of Bison Engineering, Inc. (Bison) conducted performance audits of the
meteorological system at the site during March. All of the system audits produced
results within the recommended tolerance limits. The Bison report of the audits is
presented in Appendix B.

Tintina Resources, Inc.
Air Monitoring System 3 Quarterly Data Report



3.0 CALIBRATION DATA

There were no calibrations performed on the meteorological systems during the first
quarter.

Tintina Resources, Inc.
Air Monitoring System 4 Quarterly Data Report



4.0 PERFORMANCE AUDIT DATA

Steve Heck of Bison conducted performance audits of the meteorological system at the
site during March. All of the system audits produced results within the recommended
tolerance limits. The Bison report of the audits is presented in Appendix B.

Tintina Resources, Inc.
Air Monitoring System 5 Quarterly Data Report



5.0 DATA COMPLETENESS

The meteorological percentages of data recovery achieved during the first quarter of
2014 are given in Tables 1 and 2. In these tables, the number of possible data values
during each month of the quarter is given, together with the number of valid readings
and the number of hours spent on quality assurance activities (such as calibrations,
performance audits, and maintenance on the sensors). The quality assurance hours are
added to the number of hours of valid data to compute the net percentage data
recovery.

During the first quarter the net percentage data recovery was 100.0 percent for all
parameters except precipitation, as discussed below.

The precipitation gauge opening at the Tintina site is located approximately 18 inches
above ground level, and the winter of 2013 — 2014 was severe with unusually heavy
snowfall. While the Tintina site representative was diligent about keeping the
precipitation gauge and the area within its wind screen clear of snow, the general snow
depth at the Tintina site was at or above 18 inches from January onward (it was at
approximately 3 feet during Bison’s March 2014 audit). Additionally, long periods of
subfreezing temperatures kept the snow unconsolidated and subject to drifting during
most of the winter. This resulted in frequent drifting of snow into the gauge, and false
positive precipitation readings as the accumulated snow melted. Table 3 lists the
periods when such conditions were suspected based on Bison's review of the
meteorological data file. Those periods were assigned hourly values of 0.000 inches in
Appendix A, since it is probable that the actual precipitation amount during those hours
was zero. Because that cannot be known with certainty, those hours have been
counted as missing data in Tables 1 and 2. This resulted in a net percentage data
recovery for precipitation of 83.9% for the quarter.

In general, false positive precipitation periods were suspected whenever:
1) Non-zero precipitation readings were accompanied by low-to-moderate relative
humidity readings (versus readings of 75-80% or higher that would typically
occur during a precipitation event), and

2) Significant wind (indicating potential drifting) was present, generally 4-5 meters
per second or higher.

Tintina Resources, Inc.
Air Monitoring System 6 Quarterly Data Report



Table 1.

Monthly Data Completeness

January 2014
: ' Quality | Net
| Readings Valid | Percentage Assurance = Percentage
Parameter Possible = Readings | Recovery @ Hours Recovery
Black Butte Copper Project Met Tower

Wind Speed 744 744 100.0 0 100.0
Wind Direction ; 744 744 100.0 o 100.0 |
| Standard Deviation =~ 744 744 100.0 0 100.0
Temperature 9 - T44 744 100.0 0 100.0
Meters .............................................................................. =[S =
Temperature 2 744 0 100.0
Meters | I A—
Temperature Delta 744 100.0

.

Solar Radiaton | 744 0 1000 |
Barometric - 744 0 100.0
Pressure = l |
'Relative Humidity 744 0 100.0
Precipitation 744 o | 85.6
Total 7,440 0 98.6

Tintina Resources, Inc.
Air Monitoring System

Quarterly Data Report




Table 1.

Monthly Data Completeness (Continued)

February 2014
Quality | Net
Readings Valid Percentage | Assurance | Percentage
Parameter Possible | Readings = Recovery Hours = Recovery
Black Butte Copper Project Met Tower

Wind Speed | 672 | 672 1000 | 0 | 1000
Wind Direction 1 672 672 100.0 I 0o 100.0
Standard Deviation =~ 672 | 672 1000 0 | 1000
Temperature 9 672 672 100.0 0 100.0
Meters |
Temperature 2 672 0 100.0
Meters i D R S T T
Temperature Delta 672 0 100.0
T
Solar Radiation 672 672 100.0 0 100.0
Barometric 672 672 100.0 0 100.0
_____ Pressure ‘
Relative Humidity 672 672 100.0 o 1000 |
Precipitation B 672 564 839 | 0 83.9
Total 6,720 6,612 98.4 0 98.4

Tintina Resources, Inc.
Air Monitoring System

Quarterly Data Report




Table 1.

Monthly Data Completeness (Continued)

March 2014
| Quality | Net
Readings  Valid Percentage = Assurance | Percentage
Parameter __Possible | Readings | Recovery ‘ Recovery
Black Butte Copper Project Met Tower

WindSpeed | 744 | 741 996 | 1000
Wind Direction 744 | 741 | 996 | . 1000 |
Standard Deviation =~ 744 741 %96 | 3 100.0
Temperature 9 ' 744 741 99.6 100.0
Meters I
Temperature 2 744 741 99.6 100.0
Meters L e I
Temperature Delta 744 | 741 99.6 100.0
T
Solar Radiation 744 741 99.6 100.0
Barometric 744 741 99.6 100.0
Pressure - § B I
Relative Humidity 744 | 741 99.6 100.0
Precipitation 744 | 610 82.0 82.3
Total 7.440 | 7279 97.8 98.2
Tintina Resources, Inc.
Air Monitoring System 9 Quarterly Data Report




Table2.  Quarterly Data Completeness

First Quarter 2014
i ~ Quality Net
' Readings Valid Percentage Assurance | Percentage
Parameter . Possible | Readings | Recovery | Hours Recovery
Black Butte Copper Project Met Tower

Wind Speed . 2160 | 2,157 999 3 100.0
'Wind Direction 2,160 | 2,157 999 | 3 100.0
 Standard Deviation | 2,160 | 2,157 99.9 - 3 | 1000
| Temperature 9 - 2,160 2,157 99.9 3 100.0
Meters | I ) I
Temperature 2 2,160 | 2,157 99.9 3 100.0
Meters 4 . Y S
Temperature Delta 2,160 @ 2,157 99.9 3 100.0
T
 Solar Radiation | 2,160 2157 | 999 | 3 | 1000
Barometric 2,160 2,157 99.9 3 100.0
Pressure | SRR ALUNTUIRIN SRS AT S CEIUUONII : SR | S bl St i
Relative Humidity | 2,160 | 2,157 999 3 1000
Precipitaton | 2,160 | 1,811 | 838 2 839
Total - 21,600 21,224 98.3 29 98.4

Tintina Resources, Inc.

Air Monitoring System 10 Quarterly Data Report



Table 3.

Suspected False Non-Zero Precipitation Readings

First Quarter 2014
Start Date Start Hour ~  End Date End Hour |  Number of
| Hours
January 2014
Jan3 | 8 | Jan3 16 | 9
...... Jan 9 13 Jan 9 18 8
Jan10 0 Jan 11 21 | 36
Jan 12 3 Jan 13 20 42
_ Jani4 23 Jan 15 g I "o
Jan 24 13 Jan 24 15 3
February 2014
Feb 12 16 Feb12 | 21 6
| Feb13 | 1 | Feb 14 A 2%
Feb 14 21 Feb 15 T 11
| Feb16 | 9 | Feb18 17 57
Feb 18 23 Feb 19 7 9
March 2014
Mar 3 10 Mar 3 2 3
........................ Mar4 13 _ Mar4 13 B
Mar 4 16 Mar4 6 1i___
_ Marg 10 Mar9 10 | R
Mar 11 13 . Mar11 | 3 1
_Mar 13 12 Mar13 17 6
Mar14 = 14 Mar14 14 00 1
..................... Mar 14 18 Mar 14 1 1
Mar 14 21 N Mar 14 23 3
........... Mar 14 24 | Nariy 5 L4
Mar17 11 Mar17 6 6
Mar18 = = 11 Mar18 2 12 |
______ Mar 19 .10 | Mar20 3 18
Mar20 = °o Mar20 LT N
Mar 28 17 Mar 29 9 17

Tintina Resources, Inc.

Air Monitoring System

11

Quarterly Data Report



6.0 MONITORING DATA

The hourly data values collected at the monitoring sites are given in the data tables in
Appendix A. Each of these tables presents one month's data for all parameters in the
monitoring system. In addition, the average, maximum, and minimum values for each
parameter for each day are listed (for wind direction, the prevailing wind direction for the
day is given). For those hours with missing data, a code is given that explains the
reason the data were missing. These codes are given in Table 4.

Monthly and quarterly wind rose distributions from the monitoring site are presented in
Tables 5 through 8. These tables give the percentage frequency of occurrence of winds
from 16 cardinal directions and from 22 wind speed ranges. These same data are
presented graphically in Figures 2 through 5. In the wind rose figures, the length of each
“petal” of the rose is proportional to the percentage of time the wind blew from that
direction. On the bottom of each figure is a histogram showing the average wind speed
from each of the cardinal wind directions.

Tintina Resources, Inc.
Air Monitoring System 12 Quarterly Data Report



Table4.  Missing Data Codes

Equivalent EPA Null
Mnemonic Code Description Value Reason Code

Sc Scheduled but not collected 9972

Ti Sample time out of limits 9973

Fi Filter damage 9976

Op Voided by operator 9978

ND Machine malfunction 9980

Wx Bad weather 9981

Co Collection error 9983

Lb Lab error 9984

QA Poor quality assurance results 9985
Pwr Power failure 9988

Wi Wildlife damage 9989

AZ Automatic zero/span check 9991

Z8 Manual zero/span check 9986

Au Performance audit 9992

Ma Routine maintenance/repairs 9993

Ca Multipoint calibration 9995

PZ Precision/zero/span 9998

Tintina Resources, Inc.
Air Monitoring System 13 Quarterly Data Report
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Figure 2. Monthly Wind Rose, Black Butte Copper Project Met Tower

January 2014
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Figure 3. Monthly Wind Rose, Black Butte Copper Project Met Tower

February 2014
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Figure4. Monthly Wind Rose, Black Butte Copper Project Met Tower

March 2014
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Figure 5. Quarterly Wind Rose, Black Butte Copper Project Met Tower

First Quarter 2014
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APPENDIX A: HOURLY AIR QUALITY AND
METEOROLOGICAL DATA, FIRST QUARTER 2014
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APPENDIX B: PERFORMANCE AUDIT REPORTS
FIRST QUARTER 2014




38 Bison

ENGINEERING, INC.

Bison Engineering

Preliminary Meteorological Parameters Audit Form

Audit Dates: 037122014 Audlt Start Time : 10:20 MST Audit End Time : 14:30 MST
Client Tintina Resources
Site: Black Butte
AUDITOR: Steve Heck STATION OPERATOR: Jaff Bell
Temperature
Audit Device

Met One DB0A-2 temperalure probe certified against Control Company - dighal thermometer Model 4000
Meter S/N: 130238679

Last cerfified: 4/24/2013
Temperature bath results
em em 2m 2m  Bm-2m
Audit DAS DAS DAS DAS DAS
Value Value Dift. Value Dif. Diff
‘c °‘c °c °C °c °c

0.1 0.25 0.15 0.28 0.18 0.03

16.8 16.68 0.08 1870 0.10 0.04

388 38.85 0.15 39.00 0.20 -0.05

Wind Direction
Linearity Check from DAS

Sensor helght 8 Meter Setpoint Clockwise  Counter-CW Diff CW Diff CCW
Sensor (Make/model number):  Climatronics/ WMIII 0 08 06 08 06
Serial Number : 1872 30 31.3 2 1.3 12
Crossamm orentation (from soler sighting): 1.5/ 181.5 60 60.8 80.6 o8 0.8
Location used for soiar calculation 20 0.2 80.1 0.2 01
N 48 deg 46 min, W 110 deg 53 min 120 120.2 120.0 02 0.0
Calculated sun azimuth at 1034 MST 150 150.0 149.8 0.0 02
143 4 degrees 180 180.0 180.0 0.0 0.0
Sensor response aligned with crossarm (as found): 0.3 210 2103 2100 03 0.0
Sensor response aligned with crossarm (as left): 0.3 240 2401 230.8 0.1 0.1
270 2703 270.1 0.3 0.1
Linearity Audit Device: Climatronics 101968, SN 70 300 301.0 300.7 1.0 0.7
330 3313 3311 13 1.1
Threshold Torque: 0.05 oz.-n. Max Dift 1.3 1.2

(Waters Model 366-1 torque watch)



Wind Speed
Sensor height: 8 Meter

Climatranics/ WMIII
Serial Number ; 1872
Calibration device: Waath 300 rpm synch motor
Weathertronics 600 rpm synchronous motor
Synchronous motor checks Threshold Torque: <0.003 az.-in.
(Waters Model 366-3 torque watch)
Known Known DAS Das
Value Value Value Diff.
RPM mis mis mis
1] 0.2 0.22 0.00
300 6.88 6.85 -0.01
600 13.08 13.08 -0.01
Relative Humidity
Audit Device: Assmann Psychrometer, thermometer calibrations checked November 2013
Audit Dry-Bulb; -09degC BP =24.54 In. Hg
Audit Wet-Bulb 3.2degC
Audit RH: 627 %RH
Station RH: 59.0 %RH
Diff; 3.7 %RH

Barometric Pressure
Audit Device: Wallace & Tieman Model FA1852680, S/N LL03267.
Checked against Bison Marcury barometer (Butte) on 03/12/2014

Audil Value: 24.54 in Hg
Station Value: 2459 in Hg
Diff; 0.05 in Hg
Solar Radlation
Audit Device: Eppley Pyrancmeter, SN 16166F3 (certified by Eppley August 2013)
Audit Value: 880 watts/m® 657 watts/m®
Station Value: 668 watis/m? 658 watts/m?
Diff.: -1.8% 0.2%
Precipitation
Rain Gauge = Met One Mode! 375
Level checked OK
Wind Screen in place
8" opening

558 m| water added
Calibration is 8.24 ml per tip
Known audit value is 559/ 8.24 = 67.8 tips (80 87 full tips axpected)

Unit registered 66 tips
% difference from expected = -1.7%

Signature Site Operator :

Signature Auditor - QA ?5\ M
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