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1.0 Oversight and Audit Summary

On behalf of the US Environmental Protection Agency (EPA), Tetra Tech EM Inc. (Tetra
Tech) personnel are providing ongoing regulatory support for the Yerington Mine air
quality and meteorological monitoring program. Atlantic Richfield Company’s (ARC)
environmental contractor, Brown and Caldwell (B & C), are currently performing all
aspects of this program. Tetra Tech reviewed and provided comments and feedback on
the Air Quality Monitoring Work Plan for the Yerington Mine Site (AQMWP), Authored
by B & C.

The AQMWP provides details on proposed actions for air quality and meteorological
monitoring at the Yerington site. The air quality-monitoring component of the AQMWP
included the installation and operation of seven Hi-VVolume (Hi-Vol) particulate matter
less than 10 microns (PMjo) samplers and six Hi-Vol total suspended particulate (TSP)
samplers at sample locations approved by ARC, B&C, EPA, and Tetra Tech. The
meteorological monitoring component of the AQMWP includes the continued operation
of an existing 10-foot meteorological tower.

On June 16, 2006, EPA approved an ARC request to modify and reduce the air
monitoring program at the Yerington site. The reduction consisted of eliminating PMyg
sampling at sites AM-2, AM-4, and AM-5 and eliminating TSP sampling at sites AM-1,
AM-2, AM-3, AM-4, and AM-5 beginning July 1, 2006 and eliminating specific metals
and radio chemicals from the analyte list. The revised air quality and meteorological
monitoring parameters and instrumentation for the Yerington Mine Site are summarized
in Table 1-1.

Table 1-1
Air Quality and Meteorological Monitoring Parameters for Yerington Mine Site

Instrument

Parameter Description-Model Instrument Location
RM Young Model 05305

Wind Speed AQ 10 feetAGL
RM Young Model 05305

Wind Direction AQ 10 feet AGL
Vaisala
Temperature/Humidity

Ambient Temperature | Probe 7 feet AGL
Vaisala
Temperature/Humidity

Relative Humidity Probe 7 feet AGL

Solar Radiation Licor Model L1200X 9 feet AGL
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Table 1-1 (Continued)

Station Barometric Vaisala Barometric Meteorological Tower

Pressure Sensor Pressure Sensor Enclosure Cabinet

Meteorological Campbell Scientific Meteorological Tower

Tower Datalogger CR10X Enclosure Cabinet

PMjo Hi-Volume Tisch Environmental, Inc. | 4 Total samplers at 3

FRM Sampler Model TE-6070D locations

TSP Hi-Volume Tisch Environmental, Inc.

FRM Sampler Model TE-5170D 1 Total sampler at 1 location
Notes:

AGL Above ground level

FRM Federal Reference Method

PMy, Particulate matter less than 10 microns in diameter

TSP Total suspended particulate

Tetra Tech personnel coordinated with B&C personnel to meet at the site and perform
EPA-reference method audit procedures on four PMy, samplers, one TSP sampler, and
the on-site meteorological tower. PMyo and TSP Audits were performed using a certified
Hi-flow audit orifice and the meteorological tower was audited using certified reference
sensors where required.

Mr. Doug Herlocker of Tetra Tech conducted the audit procedures at the Yerington site
on July 10 through 11, 2006. The following tasks were performed:

e EPA and manufacturer-approved audit of four PMo Hi-Vol samplers and one TSP
Hi-Vol sampler using certified audit orifice (Completed July 11, 2006)

e Prevention of Significant Deterioration (PSD)-quality audit of 10-foot
meteorological tower (Completed July 10, 2006)

All PMjgand TSP samplers audited on July 11, 2006, successfully passed all audit
criteria. No equipment failures, leaks, or anomalies were observed during the audit
procedure.

At the time of the meteorological tower audit on July 10, 2006, all sensors were operating
within PSD-audit criteria. However, the left tipping bucket mechanism on the
precipitation sensor was tipping prematurely at approximately 7.6 milliliters (mL). The
sensor is in need of adjustment so that the left bucket will tip at the designed rate of 8.3
mL per tip, but the audit criteria for accuracy of plus/minus 10 percent or from 7.5 t0 9.1
mL was not exceeded.

While on-site performing the meteorological tower audit on July 10, 2006, Mr. Herlocker
observed that the PM3, samplers were not operating. However, July 10, 2006 was a
designated air sample day and PM;, samplers at AM-1, AM-3, and AM-6 were expected
to be operating.
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Mr. Herlocker discussed this observation with B & C personnel on the morning of July
11, 2006 and was told that apparently these samplers were incorrectly programmed to
collect the PMy samples on July 9, 2006. Mr. Guy Graening of B & C provided an e-
mail response to this error and a copy of the e-mail correspondence is included in
Appendix C.

Details of the quality oversight and audit summary are presented in the following sections
and appendices:

e Section2.0  PMyy, TSP, and Meteorological Audit Methods

e Section3.0  Audit Equipment Reference Standards

e Section4.0 Meteorological and Air Quality Audit Summary of Results and
Comments

e Appendix A Quality Assurance Audit Data Tables

e Appendix B Audit Equipment Standards Certifications and Field Logbook
Notes

e Appendix C Copy of E-mail Correspondence from Brown & Caldwell
Regarding Air Sampler Programming Error
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2.0 PMy, TSP, and Meteorological Audit Methods

Based on the revised air monitoring program that was initiated by ARC on July 1, 2006,
Tetra Tech personnel audited four PMyosamplers, one TSP sampler, and the 10-foot
meteorological tower on July 10 through 11, 2006.

The Yerington 10-foot meteorological tower sensors were audited in their normal
operating modes. The accuracy of all sensors was verified using National Institute of
Standards and Technology (NIST) or Certified Reference Material (CRM) traceable
transfer standard reference audit sensors.

A description of audit procedures and methods is presented below.

PMyo Hi-Vol Audit Procedure

Four PM3o Hi-Vol samplers are installed at three locations at or near the perimeter of the
Yerington mine site. The samplers operate by activation of a pump via a timer system.
The audit device consists of a certified audit orifice (orifice) designed for PM1o/TSP
samplers. The orifice consists of metal plate attached to a flow restriction cylinder,
which allows the user to turn a knob and restrict flow to the sampler. In addition, the
orifice is equipped with a manometer port to measure pressure drop through the orifice.

The orifice is designed to produce flow ranges of 1.02 to 1.24 cubic meters per minute
(m*/min) based on the design flow rate of the PM;o Hi-Vol samplers. Five different flow
measurements are obtained using the orifice and resultant manometer readings are
recorded. PMy, sampler flow readings are also recorded for the five different flow rates.
In addition, ambient temperature and pressure are recorded. These site-specific
parameters were obtained during the audit using NIST certified devices. A slope,
intercept, and correlation coefficient are calculated using the least squares regression
method and is based on the five orifice manometer and sampler flow readings. The audit
criteria are based on a correlation coefficient of 0.990 or higher. A summary of PM
audit results is presented in Table 2-1. Quality assurance audit data tables are presented in
Appendix A.
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TABLE 2-1

SUMMARY OF PMjo AUDIT RESULTS
YERINGTON MINE SITE
JULY 11, 2006

Sampler Sampler/Audit

PMy, Sampler Orifice Audit Orifice | Ambient Ambient | Orifice
Sampler/ Serial Serial Serial Temperature | Pressure | Correlation
Location Number Number | Number (°C) (mm Hg) | Coefficient
AM1 613 1013 W43 24.5 644.1 0.9909
AM1-DUP | 616 1022 W43 24.5 644.1 0.9990
AM3 618 1018 W43 28.1 646.9 0.9914
AM6 615 1020 W43 27.8 649.2 0.9973

Notes:

°C Degree Celsius

DUP Duplicate

mm Hg Millimeter mercury

PMyg Particulate matter less than 10 microns in diameter

TSP Hi-Vol Audit Procedure

One TSP Hi-Vol sampler is collocated with the PM;, sampler at air monitoring site

AM-6. The sampler operates by the activation of a pump via a timer system, identical to
the PMyosamplers. The audit device consists of a certified audit orifice (orifice) designed
for PM1o/TSP samplers. The orifice consists of metal plate attached to a flow restriction
cylinder, which allows the user to turn a knob and restrict flow to the sampler. In
addition, the orifice is equipped with a manometer port to measure pressure drop through
the orifice.

The orifice is designed to produce flow ranges of 1.10 to 1.70 m*/min based on the design
flow rate of the TSP Hi-Vol samplers. Five different flow measurements are obtained
using the orifice and resultant manometer readings are recorded. TSP sampler flow
readings are also recorded for the five different flow rates. In addition, ambient
temperature and pressure are recorded. These site-specific parameters were obtained
during the audit using NIST certified devices. A slope, intercept, and correlation
coefficient is calculated using the least squares regression method and is based on the five
orifice manometer and sampler flow readings. The audit criteria are based on a
correlation coefficient of 0.990 or higher. A summary of TSP audit results is presented in
Table 2-2. Quality assurance audit data tables are presented in Appendix A.
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TABLE 2-2

SUMMARY OF TSP AUDIT RESULTS
YERINGTON MINE SITE
JULY 11, 2006

Sampler Sampler/Audit

TSP Sampler Orifice Audit Orifice | Ambient Ambient | Orifice
Sampler/ | Serial Serial Serial Temperature | Pressure | Correlation
Location | Number Number Number (°C) (mm Hg) | Coefficient
AM6 NA 1021 W43 27.8 649.2 0.9993

Notes:

°Cc Degree Celsius

mm Hg Millimeter mercury

NA Not available

TSP Total suspended particulate

Wind Vane Alignment Verification/Audit

The Yerington meteorological tower wind speed/direction sensor is mounted at the top of
the tower (10-foot level) on a 1-meter cross arm fixture oriented in a north/south
direction, equivalent to a value of zero degrees. The vane alignment audit was achieved
using a calibrated compass set on a tripod and corrected for true north offset for the
Yerington, Nevada area of approximately 15.3 degrees easterly. An additional audit was
achieved using a handheld global positioning system (GPS), which automatically corrects
for true north readings. Audit devices were aligned with the cross arm facing north. The
orientation of the cross arm was then compared to the audit device reading. The results
from the true north vane alignment audit are presented below:

e Audit compass (corrected 15.3 degrees easterly) = 1.3 degrees
e Audit GPS (automatically corrected for true north) = 2 degrees
e Wind direction sensor aligned facing north = 0.8 degrees

Wind Speed Audit

The wind speed audit was achieved using a R.M. Young Motor Drive (Model No. 18802)
attached to the wind speed/direction sensor and was rotated at different speeds. The
simulated wind speed was compared to datalogger readouts for wind speed accuracy.

In addition, a wind speed starting threshold torque audit was performed using a R.M.
Young Torque Disc (Model No. 18310) to verify the sensitivity of the wind speed sensor
to fluctuations in wind speed. Acceptance and accuracy criteria are presented in Table 2-
3.
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Wind Direction Audit

The wind direction audit was achieved using a R.M. Young Wind Direction Linearity
Gauge (Model No. 18802) attached to the wind speed/direction sensor and was rotated
between 0 and 360 degrees in 30-degree increments. The circular gauge has marks in 1-
degree increments that were compared to the datalogger readouts for wind direction
accuracy.

In addition, a wind direction starting torque audit was performed using a R.M. Young
Wind Direction Torque Gauge (Model No. 18331) to verify the sensitivity of the wind
direction sensor to fluctuations in wind speed. Acceptance and accuracy criteria are
presented in Table 2-3.

Temperature Audit

The temperature audit was achieved using a NIST traceable reference temperature sensor
collocated with the 7-foot temperature sensor. Ambient temperature readings were
recorded for both sensors. The NIST traceable reference temperature sensor was
compared to the 7-foot sensor for temperature accuracy. Acceptance and accuracy
criteria are presented in Table 2-3.

Humidity Audit

The humidity audit was achieved using a NIST traceable reference humidity sensor
(hygrometer) collocated with tower humidity sensor. Ambient humidity conditions were
recorded for both sensors and dewpoint temperatures were calculated for the both sensors
using ambient temperature and humidity readouts, and were compared for humidity
accuracy. Acceptance and accuracy criteria are presented in Table 2-3.

Solar Radiation Audit

The solar radiation audit was achieved using a CRM traceable reference solar radiation
sensor collocated with tower sensor. Four short-term solar radiation readouts were
recorded for both sensors and were compared for solar radiation accuracy. Acceptance
and accuracy criteria are presented in Table 2-3.

Precipitation Audit

The precipitation audit was achieved using a precise liquid dispensing tool to measure the
amount of water required to initiate a tip for each tipping bucket mechanism. Three
filling runs were performed for each bucket and compared to specified volume required
for one tip. Acceptance and accuracy criteria are presented in Table 2-3.

Barometric Pressure Audit

The barometric pressure audit was achieved using a NIST traceable barometric pressure
sensor collocated with tower sensor. Three readouts were recorded for both sensors and
were compared for barometric pressure accuracy. Acceptance and accuracy criteria are
presented in Table 2-3.
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All quality assurance audit methods, accuracy requirements, and audit (pass/fail) results
for the Yerington meteorological tower are summarized in Table 2-3. Quality assurance
audit data tables are presented in Appendix A. Field logbook notes are presented in
Appendix B.

Table 2-3

PSD Quality Assurance Audit Methods, Accuracy Requirements, and Results
Yerington Meteorological Tower Audit July 10, 2006

Accuracy Within

Parameter Audit Method Requ irements Acceptance
(difference between acceptable Criteria
criteria and sensor response)

Active Rotation with
Certified Drive Unit:

ws<5m/s <+0.25m/s Yes
0,
10-Foot Wind Speed Wws>5m/s <+5.0%
Starting Threshold
with Torque Disk fr?])S m/s (0.3 gm- Yes
Alignment < +5°of True North | Yes
Verification
Internal Check of Yes
10-Foot Wind Vane Linearity using | <+3°
Direction Gauge

Starting Threshold

with Torque Gauge <0.5m/s (9 gm-cm) | Yes

Collocated Sensor
7-Foot Ambient Comparing
Temperature Temperatures Using
Three Water Baths

<+05° Yes

Collocated Sensor

/-Foot Relative Comparing Dewpoint | <+ 1.5°C Error in Yes

Humidity

Temperatures (Tqp) Tap
2-Meter Solar Collocated Sensor Yes
Radiation Comparison < +5.0% Full Scale
Barometric Pressure Collocated Sensor <+ 10 millibars Hg | Yes

Comparison

Comparison to

. 0
Precipitation Precipitation Gauge <+10.0% Yes
Notes:

° Degree ws Wind speed

°C Degree Celsius

gm-cm Gram-centimeter

Hg Mercury

m/s Meter per second

PSD Prevention of significant deterioration

Tap Dewpoint temperature
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3.0 Audit Equipment Reference Standards

All audit equipment and reference standards were in current calibration and traceable to
the NIST or other authoritative references. Table 3-1 lists specific equipment used and
certification dates. Copies of standard certifications for the audit equipment are
presented in Appendix B.

Table 3-1

Quality Assurance Audit Equipment
Yerington PMy,, TSP, and Meteorological Tower Audit July 10-11, 2006

Serial Re-certification
References/Device Manufacturer | Model Number | Number Date
Tisch
PM1o/TSP Audit Orifice | Environmental | TE-5028A W43 4/10/2007
Control
Humidity Company 11-661-18 41531319 4/13/2007
Control
Thermometer Company 11-661-18 41531319 4/13/2007
Wind Speed Drive RM Young 18802 CA02612 4/13/2007
Wind Direction
Linearity Gauge RM Young 18212 N/A N/A
Wind Speed Starting
Threshold Torque Disk | RM Young 18310 N/A N/A
Wind Direction Starting
Threshold Torque
Gauge RM Young 18331 N/A N/A
Solar Radiation Li-Cor LI1-200SZ PY47392 4/17/2008
Multi-Navigator | ACP
Barometric Pressure Brunton V 2.16 010796 4/13/2007
Notes:
N/A Not available
PMi, Particulate matter less than 10 microns in diameter
TSP Total suspended particulate
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4.0 Meteorological and Air Quality Audit Summary of
Results and Recommendations

PM;jo.and TSP Audit Summary:

At the time of the PMjpand TSP audit on July 11, 2006, all samplers successfully passed
audit parameters and were observed to be operating correctly.

While on-site performing the meteorological tower audit on July 10, 2006, Mr. Herlocker
observed that the PM3, samplers were not operating. However, July 10, 2006 was a
designated air sample day and PMy, samplers at AM-1, AM-3, and AM-6 were supposed
to be operating.

Mr. Herlocker discussed this observation with B & C personnel on the morning on July
11, 2006 and was told that apparently these samplers were incorrectly programmed to
collect the PM;o samples on July 9, 2006. Mr. Guy Graening of B & C provided an e-
mail response to this error and a copy of the e-mail correspondence is included in
Appendix C.

Meteorological Tower Audit:

At the time of the meteorological tower audit on July 10, 2006, all NIST and CRM
reference sensors and meteorological tower sensors were compared to the accuracy
requirements established in Table 2-3 and all sensors were observed to be operating
within accuracy requirements. However, the left tipping bucket mechanism on the
precipitation sensor was tipping prematurely at approximately 7.6 mL. The sensor is in
need of adjustment so that the left bucket will tip at the designed rate 8.3 mL per tip, but
the audit criteria for accuracy of plus/minus 10 percent or from 7.5 to 9.1 mL was not
exceeded.

General Recommendations:

Tetra Tech recommends B&C Adjust the precipitation sensor left tipping bucket
mechanism so that it will tip at approximately 8.3 mL. Tetra Tech also recommends that
B & C continue to perform scheduled bi-weekly site visits to the meteorological tower to
download data and visually inspect the sensors. In addition, downloaded data should be
screened and evaluated within 48 hours to identify problems and minimize lost data.
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APPENDIX A

QUALITY ASSURANCE AUDIT DATA TABLES



TABLE 1
WIND SPEED/DIRECTION RESPONSE AUDIT

YERINGTON METEOROLOGICAL TOWER AUDIT
(AUDIT DATE: July 10, 2006
SITE: Yerington Mine Site, Yerington, NV

AUDITED BY: Doug Herlocker, Tetra Tech EM Inc. on behalf of U.S. Environmental Protection Agency (EPA
WIND SPEED: (MODEL: RM Young 05305 AQ) WIND DIRECTION: (MODEL: RM Young 05305 AQ)
Audit Device: Audit Device:
RM Young Model 18802 (Serial No. CA02415) RM Young Model 18212 (Serial No. N/A)
Acceptable Difference: Acceptable Difference:
ws < 11.0 mph = 0.56 mph, ws > 11.0 mph =< 5.0% +/- 3 degrees
Clockwise Rotation Clockwise Rotation
Simulated
Calibration Wind ws Sensor® Calibration
Device Speed as found Device wd Sensor as
RPM (mph) (mph) Difference®® (degrees) | found (degrees) | Difference (degrees)
0.0 0.00 0.00 0.00 mph 0.0 1.7 1.7
200.0 2.19 2.28 0.09 mph 30.0 30.3 0.3
400.0 4.38 4.56 0.18 mph 60.0 60.8 0.8
600.0 6.58 6.84 0.26 mph 90.0 91.4 1.4
800.0 8.77 9.12 0.35 mph 120.0 121.0 1.0
1000.0 10.96 11.40 0.44 mph 150.0 150.7 0.7
1600.0 17.54 18.24 4.0 % 180.0 181.3 1.3
2200.0 24.11 25.08 4.0 % 210.0 210.1 0.1
2600.0 28.50 29.64 4.0 % 240.0 240.5 0.5
3000.0 32.88 34.20 4.0 % 270.0 271.8 1.8
Criteria met (yes/no): YES 300.0 301.2 12
Adjustment performed (yes/no): NO 330.0 330.9 0.9
360/0.0 1.40 1.4
Criteria met (yes/no): YES
Adjustment performed (yes/no): NO
Notes:
a RM Young wind speed multiplier used with calibration device: (RPM x 0.01096)=mph, (RPM x 0.005)=m/s
b
Wind Speed less than or equal to 11 miles per hour are compared to actual simulated wind speed miles per hou
c Wind Speed greater than 11 miles per hour are compared to percent difference of simulated wind speed miles
per hour
% Percent
mph Mile per hour
N/A Not available
RPM Revolutions per minute
wd Wind direction
ws Wind speed

TABLE 2
WIND DIRECTION/SPEED STARTING THRESHOLD TORQUE AUDIT

YERINGTON METEOROLOGICAL TOWER AUDIT
(AUDIT DATE: July 10, 2006

SITE: Yerington Mine Site, Yerington, NV
AUDITED BY: Doug Herlocker, Tetra Tech E

Inc. on behalf of U.S. EPA

WIND SPEED STARTING TORQUE
THRESHOLD: (MODEL: RM Young 05305
AQ)

WIND DIRECTION STARTING TORQUE
THRESHOLD: (MODEL: RM Young 05305
AQ)

Audit Device:
RM Young Model 18310 (Serial No. N/A)

Audit Device:
RM Young Model 18331 (Serial No. N/A)

Acceptable Difference:

Acceptable Difference:

<0.3g-cm <9g-cm
Sensor ws Sensor as found (g-cm) Sensor wd Sensor as found (g-cm)
10 meter 0.3 10 meter N/A
ws wd
Sensor ws Sensor as left (g-cm) Sensor wd Sensor as left (g-cm)
10 meter 0.3 10 meter N/A
ws wd

Criteria met (yes/no): YES

Criteria met (yes/no): YES

Adjustment performed (yes/no): NO

Adjustment performed (yes/no): NO

Notes:
g-cm Gram-centimeter
N/A Not available
ws Wind speed
wd Wind direction




TABLE 3
HUMIDITY AUDIT

YERINGTON METEOROLOGICAL TOWER AUDIT
(AUDIT DATE: July 10, 2006
SITE: Yerington Mine Site, Yerington, NV

AUDITED BY: Doug Herlocker, Tetra Tech EM Inc. on behalf of U.S. Environmental Protection Agency (EPA

HUMIDITY: Vaisala Model HMP45C with Campbell CR10X Datalogger
Audit Device®: Control Company Model No. 11-661-18 (Serial No. 41531319)
Acceptable Difference: +/- 4.1°F in Dewpoint Temperature
Audit device
Dewpoint
Temperature
CF)
57.30

Dewpoint
Difference
Temperature
CF)
-3.80

Humidity Sensor
Dewpoint Temperature
CF)

53.50
Adjustment performed (yes/no): NO

Humidity Sensor
as found
(% humidity)
13.8
Criteria met (yes/no): YES

Difference
(% humidity
-3.3

Audit device
(% humidity)
17.1

Notes:
a Audit device meets National Institute of Standards and Technology requirements
% Percent

°F Fahrenheit

TABLE 4
AMBIENT TEMPERATURE AUDIT

YERINGTON METEOROLOGICAL TOWER AUDIT

(AUDIT DATE: July 10, 2006

SITE: Yerington Mine Site, Yerington, NV

AUDITED BY: Doug Herlocker, Tetra Tech EM Inc. on behalf of U.S. EPA

TEMPERATURE: Vaisala Model HMP45C with Campbell CR10X Datalogger

Audit Device®: Control Company Model No. 11-661-18 (Serial No. 41531319 )

Acceptable Difference:
+/- 1.0 °F Mean Error

Audit Device
Temperature
CF)

Ambient Temperature
as found (°F)

Temperature

Range Difference (°F)

Ambient range 100.2 100.6 0.4

Mean Error = 0.4

Criteria met (yes/no): YES Adjustment performed (yes/no): NC

Notes:
a Audit device meets National Institute of Standards and Technology requirements

°F Fahrenheit

TABLE 5
SOLAR RADIATION AUDIT

YERINGTON METEOROLOGICAL TOWER AUDIT
(AUDIT DATE: July 10, 2006
SITE: Yerington Mine Site, Yerington, NV

AUDITED BY: Doug Herlocker, Tetra Tech EM Inc. on behalf of U.S. EPA

SOLAR RADIATION: Kipp & Zonen
with Campbell CR10X Datalogger

Audit Device®: Licor Model LI200SZ (Serial No. PY47392)

Acceptable Difference: < 5% (Full Scale)

Audit Device | Sensor Device | Audit Device 1st. | Sensor Device 1st. Audit Device 2nd. Sensor Device
Zero® Zero® Reading Reading Reading 2nd. Reading
(Wim?) (Wim?) (Wim?) (Wim?) (Wim?) (W/m?)

0.0 0.0 884.3 863.8 871.9 840.5
Criteria met (yes/no): YES Adjustment performed (yes/no): NC

N/A

Not available

Notes:

° Audit device meets National Institute of Standards and Technology requirements
i Audit and sensor devices covered to simulate night time environment

W/m? Watts per meter squared




TABLE 6
BAROMETRIC PRESSURE AUDIT

YERINGTON METEOROLOGICAL TOWER AUDIT
AUDIT DATE: July 10, 2006

SITE: Yerington Mine Site, Yerington, NV
AUDITED BY: Doug Herlocker, Tetra Tech EM Inc. on behalf of U.S. Environmental Protection Agenc)

BAROMETRIC PRESSURE: Climatronics Model 102270 (Serial No. 1100) with
Campbell CR510 Datalogger (Serial No. 18)

Audit Device® Brunton Multi-Navigator, Version 2.16 (Serial No. ACP 010796)

Acceptable Difference: +/- 0.3 inches Hg

Barometric Pressure Sensor
Audit Device as found Difference
(inches Hg) (inches Hg) (inches Hg)
25.46 25.51 0.05
Criteria met (yes/no): YES Adjustment performed (yes/no): NO
Notes:
@ Audit device meets National Institute of Standards and Technology requirements
Hg Mercury
TABLE 7

PRECIPITATION AUDIT

YERINGTON METEOROLOGICAL TOWER AUDIT
AUDIT DATE: July 10, 2006

SITE: Yerington Mine Site, Yerington, NV
AUDITED BY: Doug Herlocker, Tetra Tech EM Inc. on behalf of U.S. Environmental Protection Agency

PRECIPITATION: Climatronics Model 100508 (Serial No. 935) with
Campbell CR510 Datalogger (Serial No. 18)

Audit device: 10 mL syringe (Serial No. N/A )

Acceptable Difference: +/- 10% (1 tip = 8.3 mL = 0.01 inches of precipitation),
<8.0 mL, > 8.6 mL = adjustment recommended

Volume Checks Left Bucket Right Bucket
(number) as found as found
1 7.7 8.6
2 7.6 8.7
3 7.5 8.5
Average = 7.6 8.6
Volume Checks Left Bucket Right Bucket
(number) as left as left
1 7.7 8.6
2 7.6 8.7
3 7.5 8.5
Average = 7.6 8.6
Criteria met (yes/no): YES Criteria met (yes/no): YES
Adjustment performed (yes/no): NO Adjustment performed (yes/no): NO
Notes:
% Percent
mL Milliliter

N/A Not available



APPENDIX B

AUDIT EQUIPMENT STANDARDS CERTIFICATIONS AND FIELD
LOGBOOK NOTES



¢

[P ey 713

F = YTy

PaFrkren

P

P

H&@@p Ve iashn, Mek pwer it
19

POy heyrive ot aile
hﬁppumvne\.rmrw\;ﬁ,nxm.‘ }aﬁ_wf?w qu,m__.,_n,b\u
~Aog eltiter Lavel) s Vot (lseoke Shogh

it gustspob m.m 5

Emh__@u@ 1336057y Met Jower o S e
L Avdit w.qan.hmcwﬁ : .
f Bovermelyie Pressove Al ¢ Q_ Poiwh)

> Mot S evasov = 26" sl 68 pu th
: Tower Sensar = Fe3. i mb=p4 74T m E__Tu

moth A PE: + 102 jaw e
Taghes AOF>+0.05 7 Hg
Z. _pai._b#,u Redib o /2 Wm“,ir v»qmy
Aidibsendor = 41T 8 dve= (Ti o
Tewevsenso e = {33143 Ave= (8.8
ofs 4\ FF= =33 9 Hhowidi T i
~ D HHL. T.e.ﬁ e ¥e (fade {h._u..w._n_ mﬁﬁ
Poch Sensor
Budit Jewp= (005 [ 160 545
Tower fewp= (00 5/ 100 7(*F
3 Tempeatoe fudit!Gpeiak e )
Bodd Seasev= 1003 /100 8%
Towen Bepsov = (oo 5/ 1p0. 108>
Tewpdegrees AR 0 2D

NE | Figin G0y |

K,

L

'

3

4
1

:

3

:

(8

B SR

LS e Speed Aud i Db s

EXe

S PR IO D i B e .....qw,r.“..,.uu..",x..m.}_z_...mr(rv._.r..."nx........un»v\c.br.r.u\.x_rr,..,..ﬁ..@.?h?,:.ﬂh&.;ﬁ.ﬁh«?.

~T/i0fo% M\ Eyirefoa PeFTiwee Huditond)

hx ind Vape Al wih%%%._\mwﬁuﬁmp%_wxq
o iag] vame 2id \umh%n\”_af it
Sa s e Povat 3 E.H.{_T& A& true
Nev +h .m_vmum_ﬁf.ﬁs\ ~ Renet g 5 ?Twég?\"

I Sighting Compass > 1.0 (Covpedded)

1. m_m ,{mnT.}m_ (e ..,\J.Qaww x & ¥

5. QV.W et ol mﬁt .xm.mn.wmm.mv

b toind Direikon Do Dud swilree! Shast)

,ﬂ Wind Direchon Slovting foegue Audit

TOwer 8 @unsnv = I._.q.mw\nref Q»mmmn.w

2 sdar Pedibin b,

Aq%_,.m.w_,.f (o wsl sfs mﬁ.ﬁ N?,m__ﬁw .o_,c mf\au

Readiva®1 Audih = €243
. m.m.\s 6w T ¥R €
Peadibr Bodir s 2709

) AL B F %1.3. .m:
H.Nmﬂ.&fiw A3 hudt = G205
. . Blng g kol 2
Ceod i1 Hlove) Bedit- 20.0
. i Fearsey O O
9. Peec ;u._f#%q hodds 300 f eecin
o et

Brecsheel)

Monday, July 31, 2006.max



refee Vevingfoa Fektowen Ao
Fol' 81 7 1eb ST Bigrt s %6
Fai 82 fepbs Tb Rigwhbz €7
el B2 fefF= ¥ Riomt= g, 5
h&ﬂ Jqﬁ. = . m_qﬁv
ot evilerine Tosmi - Tt
= Qd b Ovileri mef oot adivstpent
fhn.mn%f Fet ceo ifmnamm &Y _KJK.; o
by tlose Ao il )
HoHD ﬁ\_v o7 m,‘x 5 {ﬁ@u s7) c@m i a?ﬁ?kﬁh._
Met tower back onling
L T T e
7/11/06
w.w\mb ferive ab Hite to meeh
B3 _MM.H. mmﬁﬁa;m\% 3 Audit pmfise
Sa £
o745 Brrae o BM-| and dudit
Al § AM-1Dep (Pone) R
== Dot 0w Enxcel Sheet
0920 hrrive at k-3 wwel Podif o
Awv-3 (7w 12 fuu@.rr. e EY xmr..mn@_ L
O 5 Kreive ot AN-0X Aud i jM -Rwﬁub..m

e

Cand  Bmp TSH Dbk vn Fyedl Sheet,
1615 Leave Site _

—_ e :ﬁ.-."-.i"i;.\{hﬁ':"-"-".ﬁ"

3

v T e s e B I 1 P

SRS R T ST S T T s el e 0 2

Monday, July 31, 2006.max



ISCH

TISCH EWMVIROMENTAL, LHE,
{45 SouUTH MIaMI AVE,
YiLLAGE oF CLEYES, OH 45002
515%.467.9000

877.26%5. 7610 TOLE FREE
513.467,9009 Fax

WKW, TISCH-ENY.Com
ALR FOLLUTION MOHNITORING EQLUIPMENT I

CRIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-ROZH5

Dakte - Apr 10, Z006 Boobsmeter S/N SB3ZE20 Ta (K} - 293
Uperator Tisch Orifice I.0. - Wd3 Fa {mm) - FEG .82
METER ORFICE
PLATE VOLUME VO LUME DIFF DIFF DIFF DIFF
OR =2TART sYoe VOLTIME TIME Hg H2O
Voo # m3) {m3) (3} (mir} frrmn’d {in.}
1 NA NA 1.00 1.2870 4.4 1.50
2 HN& MA 1.00 G.2780 T.3 2.50
3 MNa NA 1.00a 0.8%40 8.7 .00
q NA I 1.00 0.8240 10.2 3.50
5 HNA WA 1.00 G.6250 17.3 a.00
DaTa TARUDLATION
(x axi=) (v axias) (x axis) (v axig)
Vatd e Va D&
L0070 0.7248 1.2328 0.9942 0.78446 0.7F620
1,003 I.0257 1.5913 0.9903 1.0128 0.9837
1.0013 1.1200 1.7432 O.9885 1.1057 1.077a
0.9993 1.2127 1.882% 0.988% 1.13972 1.1e40
0.9898 1.5837 2.4653 0.277FL 1.5634 1.5240
Qstd slope (m) = 1.562E5% ca =2lope (m} = 0.97848
intercept (b)) = -3.0G986 intercept (b} = -J.aoeld
coefficient (r} = 0.393%38 coefficient (! 0.999355
v axis = SQRT[H2O(Pa/760) (2958/Ta) ] v axis = SQRT[H20(Ta/Pa)]

gstd =

CARLCULATICHS
Vetd = Diff. Vol [(Pa-Diff. Hg) /7501 (298 /Ta)
petd = veed/Tims
Va = Diff Wol [(Pa-Diff Hg) /Pa]

Qa = Va/Time

For subsegquent flow rate calculations:

L/m{ [SQRT(H2O(Pa/780) (298/Tal )} - b}
= 1/m{ [SQRT H20(Ta/Pa)]- b}
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Transfer Standard Type: Barometric PressurefAltimeter

Cerificate Me: B 041306, 01

Transfer standard model: Brunton Mult-Navigator, Version 2.16
Searial number; ACP Q10796
submitted byfowner; Tetra Tech EM Ing,
106 N 6th Strest
Suite 202
Boise, D B3702

Was compared to Precision Absolute Reference Barometer:

Model number: 385-A10900 Serial number: 913838-M1
Certified accuracy of + 0.007"Hg

NIST traceable to Ruska Deadweight Tester SN 38342/C-85

Date: 04413406 Lab temperature 77.5 °F
lL.ak pressure 656.2 mm Hg
Reference Transfer Differance Transfer Standard
barometer Standard  frorm Reference Cuorrection™
("Hg) {"Hg) ("Hg) (*Hg)
25.00 24.98 ) -0.02 0.0z
28.00 26,08 -0.02 0.02
27.00 26.98 . -0.02 .02
28.00 27.98 -0.02 0.02
Nofe:

If rro sign f5 given on the correchion, ihe frue pressore
iz highor than the indicatod pressure. IF the sign (s negative,
ihe Irite pressure is fower than ifte indfcated pressure.

EHAODAEEN HIOTAeitela

Transfer $tandard adjustments made? YES[. NO&
Post-calibration messurements:

Reference Transfer Difference Transfer Standard
barometer Standard frarmn Reference Carrection®
{"Hg; | (Hap {'Ha) ("Hg)

]
1=

ﬁeviewed: ’/? M‘r/ Date; -/3 -0 6

Roger L. Sanders, PE
a division of Inter-Mountain Laborataories, Inc.
555 Ahsaraka Street
Sheridan, Wyoming 82801 USA
(307 672-7790
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WOHING

R.M. Young Company
2801 Aera Park Drive

Traverse Cily, Michinan 49686 1154

Certificate of Callbration and Testing

Tast Unit:
odel: 18802
Dascription:

Serial Mumber;
Anemometer Drive - 200 to 15,000 RPM
- Comprised of Modets 18B20A Control Unit & 18830A Motor Assermbly

CARZE12

R.M. Young Company certifies that the sbove equipment has besn inspected and
calibrated using standards whosa acturacies are traceable to the National Institute of
Standards and Technologies (MIST).

MNominal 21060 Qutput Calculated Indicatad
Motor Frequency Rpm (2} Rpm {3}
Rpm Hz {1}
309 [ Dot 200
2700 Abo 2o Z 1o
5100 S50 Si00 S o0
7500 1250 TS5o0 TSec
10,200 1700 18200 10200
12,800 2100 V2ot V2w
15,000 25 15000 | DO
@/Clockwise and Counterclockwise rotation verified

{1} Measured frequency output of RW Young Modal 271060 standard anermometer

attached to motor shaft
{2) 271060 produces 10 pulses per revolution of the anemormeter shaft

(3} Indicated an the Confrol Unit LCD display

*Indlcates out of tolerance

E/No Calibration Ad|ustments Reguired

Traceable freguency meter used in calibration

Date of inspection

13 April 2008

] As Found

DP4863

O] As Left

Testad By ££

Tele 231-45-3080 Far 231-945-4772 Email: met.sa les @youngusa.cam Waksite: WWWADUNGUSA.COM

Monday, July 31, 2006.max



CERTIFICATE of CALIBRATION
for LI-COR SENSOR

Model Number; LI-20087

Serial Numbor: BPapags Calibration Datc: AP#ERT 0006

IMPORTANT: Read the appropriate instruction manual before using this yensor.

IMPORTANT: It iy recommended that sensors be recaiibrated every two years.

ﬂwﬂ Al
Calibraiion Technician: [{:’@LG&MQ

LI-GOR, inc. @ Enviranmental o 4421 Superior Strest # PO, Box 4425 # Lingoln, HE 68504
lﬁm Phone: 402-467-3576 » FAX: 402-4G7-2813 » Toll-free 1-B00-447-2576 {U1.5. & Canada)

" E-mail: envsalas &licor.com e wwwlicar com

— - Hinerjpoppe -
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Certigicate of Accaracy
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Transfer Standard Type: Electronic Hygrometer Certificate Mo: H 041308, 01
Transfer standard, modelitype: Contral Company Traceable Hygrometer
Seral number: 41531318
submitted byfownar: Tetra Tech EM inc,
106 N 6th Street
Suite 202
Boise, (D 83702

Was compared to Saturated Salt Sclution Standards using ASTM Methad E 104 - 02,

Standard Practice far Maintaining Constant Relative Humidity by Means of Aqueous Solutions,
using Temperature Reference Standard Streamline™ Pro MultiCal™ System Rermote Temperature
Probe S/N T030301,

Date: 41172006 - 04/13/08 Lab temperature: varies “F
Barometric Pressure: varies mmHG
Lab %:EH: yaries
Transfer
Reference Reference Reference Transfer Diffecence Standard
Sal Temperature  Standard Standard from Reference Correction®
Standard "G {%RH) (%RH) {%RH} (%RH)
Fotassium Acetate!  21.5 - 228 24.9 2.0 2.0
Magresium Nitiate!  22.8 538 523 1.3 13|
Sodiurn Chieride © 227 754 | 733 ; 21 2.1
I :
Temperature Transfer
Reference Transfer Difference Standard
Standard Standard from Reference  Correction®
(°C) {°C) (°C) (°C)
218 217 0.2 02
228 23.0 0.4 . 04
22.7 231 ; 0.4 =04
]

Reviewed: /%j\/ Date: Y- /306

Roger L. Sanders, PE

Chinook frgincoring
a division of Inter-Mountain Laboratories, Inc.
oh5 Absaraka Strast
Sherican, Ywyoming 82801 USA
{307) G72-7790
chingok@imlinc.com

T . W W W W T— T T T W T W T T W W W T T W T T — T T T W W T T
I W T Tl e e Skt T S T T W W . S . T T T T T W W T Y wp— e — e b T ey . T, " W T W
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Project: Yerington/ARC AQ AM1 PM10 Site

Monitor: Tisch Environmental PM10 Hi-Vol Sampler Model No. TE-6070D
Sampler Serial No. 613 Ta Temp C 24.5 Orifice Serial No. w43
Orifice Serial No. 1013 Ta Temp K 297.65 W43 slope (m) | 0.97381
Pa Bp mm Hg 644.144 W43 int. (b) -0.00137
Date: July 11, 2006 Pa Bp in Hg 25.36
Orifice Qa (Orifice) Chart IC
Point Press. Drop (" H20) | (1.02-1.24) | Response Corrected Linear Regression

1 3 1.2105 38 25.8 Slope= 28.3783432

2 2.8 1.1695 36 24.5 Intercept= -8.6981

3 2.5 1.1051 33 22.4 Corr. Coeff.= 0.9909

4 2.4 1.0828 32 21.8 SFR= 1.2765

5 2.2 1.0368 31 21.1 SSP= 40.4957
Project: Yerington/ARC AQ AM1 PM10 DUP Site

Monitor: Tisch Environmental PM10 Hi-Vol Sampler Model No. TE-6070D
Sampler Serial No. 616 Ta Temp C 24.5 Orifice Serial No. w43
Orifice Serial No. 1022 Ta Temp K 297.65 W43 slope (m) | 0.97381
Pa Bp mm Hg 644.144 W43 int. (b) -0.00137
Date: July 11, 2006 Pa Bp in Hg 25.36
Orifice Qa (Orifice) Chart IC
Point Press. Drop (" H20) | (1.02-1.24) | Response Corrected Linear Regression

1 2.1 1.0130 29 19.7 Slope= 28.46090472

2 2.2 1.0368 30 20.4 Intercept= -9.0758

3 2.4 1.0828 32 21.8 Corr. Coeff.= 0.9990

4 2.7 1.1484 35 23.8 SFR= 1.2765

5 3.1 1.2305 38 25.8 SSP= 40.0951




Project: Yerington/ARC AQ AM3 PM10 site

Monitor: Tisch Environmental PM10 Hi-Vol Sampler Model No. TE-6070D
Sampler Serial No. 618 Ta Temp C 28.1 Orifice Serial No. w43
Orifice Serial No. 1018 Ta Temp K 301.25 W43 slope (m) | 0.97381
Pa Bp mm Hg 646.938 W43 int. (b) -0.00137
Date: July 11, 2006 Pa Bp in Hg 25.47
Orifice Qa (Orifice) Chart IC
Point Press. Drop (" H20) | (1.02-1.24) | Response Corrected Linear Regression

1 3.0 1.2151 37 25.2 Slope= 20.19906

2 2.6 1.1313 35 23.9 Intercept= 0.7811

3 2.5 1.1094 34 23.2 Corr. Coeff.= 0.9914

4 2.4 1.0870 33 22.5 SFR= 1.2864

5 2.2 1.0408 32 21.8 SSP= 39.2224




Project: Yerington/ARC AQ AM6 PM10 site

Monitor: Tisch Environmental PM10 Hi-Vol Sampler Model No. TE-6070D
Sampler Serial No. 615 Ta Temp C 27.8 Orifice Serial No. w43
Orifice Serial No. 1020 Ta Temp K 300.95 W43 slope (m) 0.97381
Pa Bp mm Hg 649.224 W43 int. (b) -0.00137
Date: July 11, 2006 Pa Bp in Hg 25.56
Orifice Qa (Orifice) Chart IC
Point Press. Drop (" H20) | (1.02-1.24) | Response Corrected Linear Regression

1 2.1 1.0146 31 21.1 Slope= 23.9473531

2 2.5 1.1069 34 23.1 Intercept= -3.2198

3 2.7 1.1502 36 24.5 Corr. Coeff.= 0.9973

4 2.9 1.1920 37 25.2 SFR= 1.2806

5 3.0 1.2124 38 25.9 SSP= 40.3128
Project: Yerington/ARC AQ AM6 TSP site

Monitor: Tisch Environmental TSP Hi-Vol Sampler Model No. TE-5170D
Sampler Serial No. NA Ta Temp C 27.8 Orifice Serial No. w43
Orifice Serial No. 1021 Ta Temp K 300.95 W43 slope (m) 0.97381
Pa BP mm Hg 649.224 w43 int. (b) -0.00137
Date: July 11, 2006 Pa Bpin Hg 25.56
Orifice Qa (Orifice) Chart IC
Point Press. Drop (" H20) | (1.10-1.70) | Response Corrected Linear Regression

1 3.0 1.2124 37 25.2 Slope= 18.13226513

2 3.8 1.3643 41 27.9 Intercept= 3.1548

3 4.3 1.4512 43 29.3 Corr. Coeff.= 0.9993

4 4.9 1.5491 46 31.3 SFR= 1.2806

5 5.4 1.6261 48 32.7 SSP= 38.7380




APPENDIX C

COPY OF E-MAIL CORRESPONDENCE FROM BROWN & CALDWELL
REGARDING AIR SAMPLER PROGRAMMING ERROR
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Herlocker, Douglas -- EMI

From: Graening, Guy [GGraening@BrwnCald.com] Sent: Wed 7/12/2006 3:06 PM
To: Herlocker, Douglas -- EMI

Cc: Jim Sickles (E-mail); Early, Victor -- EMI; Zimmerman, Chuck; Sherman, Marne

Subject: RE: Yerington Mine Site July 10 sample run day

Attachments:
Doug,

I looked into the issue and this was a timer programming error that affected Event 89 only. The samples for Event 89 should be
considered valid although units AM-6-TSP ran one day later than units AM-1-PM10, AM-1-PM10-DUP, AM-3-PM10, and AM-6-
PM210. Here are the events that led up to the error:

e June 12-13: Motor change out on all 13 units and re-calibration of all 13 units. All units were programmed correctly at this
time.

e July 3: Turn off units AM-1-TSP, AM-2-PM10, AM-2-TSP, AM-4-PM10, AM-4-TSP, AM-5-PM10, and AM-5-TSP in
preparation for new monitoring program beginning with Event 88 on July 4.

e July 4 (Event 88): Units AM-1-PM10, AM-3-PM10, AM-6-PM10, and AM-6-TSP ran on correct day (their timer programming
was not changed).

e July 6: After reviewing the sample volumes for the events following the last calibration, the flow rate set points on units AM-1-
PM10, AM-3-PM10, and AM-6-PM10 were adjusted slightly (this is a normal procedure and does not affect the calibration of
the unit). Re-setting the flow rate set points is a manual adjustment of the set screw that involves turning off the timer and
manually starting the unit with a dummy filter. At this point the units were reprogrammed incorrectly and the PM-10 units ran
1 day early. The reason the AM-6-TSP unit ran on the correct day is that normal operation of the TSP units does not involve
adjusting the flow rate set point as part of the calibration procedure and the programming on this unit was not modified.

e July 9: Units AM-1-PM10, AM-1-PM10-DUP, AM-3-PM10, and AM-6-PM10 ran one day early for Event 89.

July 10 (Event 89): Unit AM-6-TSP ran on correct day. The PM-10 units were programmed correctly for Event 90 on July 16.

This error and the explanation will be documented in the 3rd quarter report. | am sorry that this occurred and we will double check
our timer programming in the future. For many events, we are on-site the day before or the day after an event runs and this error
has not shown up. | do appreciate your audits and they make the air monitoring program that much better.

Sincerely,
Guy J. Graening, P.E.

Brown and Caldwell

10540 White Rock Road, Suite 180
Rancho Cordova, CA 95670
Office: 916-853-5385

Fax: 916-635-8801

Cell: 916-838-3572

From: Herlocker, Douglas -- EMI [mailto:Douglas.Herlocker@ttemi.com]
Sent: Wednesday, July 12, 2006 12:31 PM

To: Graening, Guy

Cc: Jim Sickles (E-mail); Early, Victor

Subject: Yerington Mine Site July 10 sample run day

Guy,

| bet you probably have already been informed of this, but when | was onsite Monday July 10, none of PM10
samplers (at AM1, AM1-Dup, AM3, and AM6) were sampling. The chart recorders showed that samples had
already run. However, the TSP sampler at AM6 was running. | will formally address this and my audit findings
in my upcoming audit report, but wanted to make you aware of this. My concern is that this may have occured
on more than one occasion. If so, this will need to be identified and addressed. In addition, | spoke with
Marnie (sp?) about the problem when | was accompanying her on-site yesterday.

https://webmail.ttemi.com/exchange/Douglas.Herlocker/Inbox/RE:%20Yerington%20Mine... 8/3/2006



Can you please check into this and let me know.

Regards,

Doug

Doug Herlocker
Senior Air Quality Specialist/
Environmental Project Manager

Tetra Tech E.M. Inc.
106 N. 6th St.

Suite 202

Boise, ID 83702

(208) 343-4085 (office)
(208) 343-4756 (fax)
(208) 484-9436 (cell)

https://webmail.ttemi.com/exchange/Douglas.Herlocker/Inbox/RE:%20Y erington%20Mine...
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