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1.0 INTRODUCTION 

This report summarizes measurements of Particulate Matter less than 10 microns nominal 

aerodynamic diameter (PM10) collected and processed by Alton Coal Development, LLC, (ACD) 

from the five monitoring stations located at the Coal Hollow Mine Facility in Alton, Utah.  

Monitoring for PM10 is a condition of the mines operating permit.   

PM10 monitoring at the site consists of five BGI PQ200 PM10 monitors run by solar power. Figure 2 

of this report shows the approximate locations of the monitoring locations. The BGI PQ200 monitors 

are EPA Reference Method monitors and are operated on the National Particulate 1-in-6 Monitoring 

Schedule.  The data summarized herein covers the data collected during the second quarter of 2017. 

 

2.0 SITE LOCATION 

The Coal Hollow Mine is located in Kane County, Utah, approximately three miles southeast of the 

town of Alton, Utah. Figure I on the following page gives an overview of the site location. 

Specifically, the Coal Hollow Mine is located in Sections 19, 20, 29, and 30 of Township 39S, Range 

5W; with an approximate facility location of: 

Northing: 41401699 meters 

    Easting: 371534 meters 

Universal Transverse Mercator (UTM) Datum NAD27, Zone 12 

 

The three monitoring locations as depicted in Figure 2, are located in positions to collect both 

background and maximum PM10 concentrations. The background monitor has a manufactures serial 

#962, therefore this monitor will be referred as monitor 962A. The compliance monitor for the Coal 

Hollow Mine (CHM) has a manufactures serial #963, therefore this monitor will be referred as 

monitor 963B. The co-located monitor has a manufactures serial #964, therefore this monitor will 

be referred as monitor 964C.  The background monitor coordinates are Northing: 4140856, Easting 

373119, (UTM) Datum NAD27, Zone 12.  The CHM compliance monitor and the co-located 

monitor coordinates are Northing: 4140396, Easting 371147, (UTM) Datum NAD27, Zone 12.  The 

North Private Lease area of the CHM is located in Sections 12, 13 of Township 39S, Range 6W and 

Sections 7, 18 of Township 39S, Range 5W. The compliance monitor for the North Private Lease 

has a manufactures serial #2366, therefore this monitor will be referred as monitor 2366D. The co-

located monitor has a manufactures serial #2398, therefore this monitor will be referred as monitor 

2398E.  The NPL compliance monitor and the co-located monitor coordinates are Northing: 

4141570, Easting 370928, (UTM) Datum NAD27, Zone 12. 
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Figure 1 - Site Location Map
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Figure 2 - Satellite View of Monitoring Locations 

 

 

 

3.0 AIR QUALITY DATA SUMMARIES 

A listing of the measured PM10 concentrations for the quarter are presented in Appendix B 

(individual data sheets are provided on the enclosed disk in the PDF version of Appendix B) 

and Field Data Sheets generated during the collection of each sample are presented in Appendix 

D. Measurements were collected during a 24-hour periods and represent the average PM10 

concentration during the midnight to midnight data collection cycle.  As required by the 

operating permit for the CHM, duplicate measurements were made with Sampler #963B 

(designated as a compliance monitor) and Sampler #964C (designated as a co-located sampler) 

to the extent possible.  The quarterly mean PM10 concentration and the comparison of measured 

concentrations to standards are based on measurements from the primary Sampler #963B.  If a 

measurement from Sampler #963B was missing or invalid, the measurement from the 

secondary Sampler #964C would be used.  Also, required by the operating permit for the NPL, 

duplicate measurements were made with Sampler #2366D (designated as a compliance 

monitor) and Sampler #2398E (designated as a co-located sampler) to the extent possible.  The 

quarterly mean PM10 concentration and the comparison of measured concentrations to standards 

are based on measurements from the primary Sampler #2366D.  If a measurement from Sampler 

#2366D was missing or invalid, the measurement from the secondary Sampler #2398E would 

be used. 
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The highest 24-hour mean PM10 concentrations measured during the quarter from the three 

monitoring locations are summarized in Table I, Table II, Table III, Table IV and Table V. The 

three highest concentrations, # of valid samples, and the arithmetic mean concentrations from 

each of the sites are listed.  All measured PM10 concentrations were below the 24-hour National 

Ambient Air Quality Standard (NAAQS) of 150 µg/m3 with the exception of the June 6th 

concentrations for the D and E monitors at the CHM. 

  

Table I - Summary of Measured PM10 Concentrations (μg/m3) 

Background Monitor - 962A 

RANK DATE PM10 CONCENTRATION 

Highest 5/07/2017 19.5 

2nd Highest 2/25/2017 16.6 

Monthly Mean  4/1/17-4/30/17 7.0 

Monthly Mean  5/1/17-5/31/17 10.8 

Monthly Mean  6/1/17-6/30/17 No Valid Samples 

Quarterly Mean 
4/1/17-6/30/17 

(10 valid samples) 
8.9 

 

Table II - Summary of Measured PM10 Concentrations (μg/m3) 

Compliance Monitor - 963B 

RANK DATE PM10 CONCENTRATION 

Highest 6/06/2017 153.6 

2nd Highest 5/31/2017 65.1 

Monthly Mean  4/1/17-4/30/17 13.3 

Monthly Mean  5/1/17-5/31/17 28.5 

Monthly Mean  6/1/17-6/30/17 58.4 

Quarterly Mean 
4/1/17-6/30/17 

(16 valid samples) 

33.1 
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Table III - Summary of Measured PM10 Concentrations (μg/m3) 

Collocated Monitor – 964C 

RANK DATE PM10 CONCENTRATION 

Highest 6/06/2017 222.3 

2nd Highest 5/31/2017 90.2 

Monthly Mean  4/1/17-4/30/17 24.6 

Monthly Mean  5/1/17-5/31/17 42.7 

Monthly Mean  6/1/17-6/30/17 76.5 

Quarterly Mean 
4/1/17-6/30/17 

(16 valid samples) 
47.6 

 

 

 

 

Table IV - Summary of Measured PM10 Concentrations (μg/m3) 

Compliance Monitor – 2366D 

RANK DATE PM10 CONCENTRATION 

Highest 4/07/2017 136.5 

2nd Highest 4/13/2017 105.1 

Monthly Mean  4/1/17-4/30/17 60.5 

Monthly Mean  5/1/17-5/31/17 24.7 

Monthly Mean  6/1/17-6/30/17 27.6 

Quarterly Mean 
4/1/17-6/30/17 

(16 valid samples) 
36.8 
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Table V - Summary of Measured PM10 Concentrations (μg/m3) 

Collocated Monitor – 2398E 

RANK DATE PM10 CONCENTRATION 

Highest 4/07/2017 121.6 

2nd Highest 4/13/2017 95.5 

Monthly Mean  4/1/17-4/30/17 55.4 

Monthly Mean  5/1/17-5/31/17 25.2 

Monthly Mean  6/1/17-6/30/17 28.9 

Quarterly Mean 
4/1/17-6/30/17 

(16 valid samples) 
35.8 

 

 

Table VI – Mean Quarterly and Monthly Wind Speed 

 2nd Quarter 2017 
Apr. May Jun. 

Mean 

Wind Speed (m/s) 
3.47 3.62 3.36 3.44 

   

 

4.0 DATA RECOVERY AND QUALITY ASSURANCE  

 

4.1 Data Recovery 

Monitor 962A 

Monitor 962A collected 10 of the 16 samples during the quarter. The percent recovery for this 

quarter is 63%.  Monitor 962A began malfunctioning with the May 31th run with the ultimate 

failure on the June 24th run.  The pump motor seized and the monitor remained inoperable until 

the manufacture could supply a new motor.   

 

Monitor 963B 

Monitor 963B collected 16 of the 16 samples during the quarter. The percent recovery for this 

quarter is 100%.   
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Monitor 964C 

Monitor 964C collected 16 of the 16 samples during the quarter. The percent recovery for this 

quarter is 100%.   

 

Monitor 2366D 

Monitor 2366D collected 16 of the 16 samples during the quarter. The percent recovery for this 

quarter is 100%.   

 

Monitor 2398E 

Monitor 2398E collected 16 of the 16 samples during the quarter. The percent recovery for this 

quarter is 100%. 

 

The PM10 data recoveries for the five monitoring stations are presented below:  

Table VII - Summary of Data Recovery 

SAMPLER 
POSSIBLE 

SAMPLES 
VALID SAMPLES 

PERCENT DATA 

RECOVERY 

962A 16 10 63% 

963B 16 16 100% 

964C 16 16 100% 

2366D 16 16 100% 

2398E 16 16 100% 

 

4.2 Quality Assurance 

Quality assurance procedures utilized to verify the integrity of the measured PM10 data included 

the following: 

1. Review of PM10 precision measurements based upon duplicate, collocated 

measurements. 

2. Independent quarterly audits of the PM10 samplers. 

3. Monthly zero and single point flow rate checks of the PM10 samplers. 
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4.2.1 Precision of PM10 Measurements 

The precision of the PM10 measurements was determined from the duplicate samples collected 

from the collocated BGI PQ200 Monitors 963B and 964C at the Coal Hollow Mine and 2366D 

and 2398E at the North Private Lease.  As recommended in 40 CFR, Part 58, Appendix A, 

Section 5.3.1, PM10 precision checks are reported for instances when the concentrations for 

duplicate samples both exceed 3 µg/m3.  Duplicate samples that did not meet this condition 

were omitted for the purposes of the precision checks.  Appendix C, of this report summarizes 

precision calculations between the compliance monitor and the co-located monitor. Monthly 

flow rate verification data is also summarized in Appendix C. 

 

Precision calculations at the Coal Hollow Mine were developed based on 16 valid pairs of co-

located monitoring data during the quarter.  Single point precision based on 40 CFR, Part 58, 

Appendix A Equation 2 results were -86.7% to 9.2%.  The aggregate coefficient of variability 

(CV) calculated in accordance with 40 CFR, Part 58, Appendix A Equation 11 is 27.6%.  This 

value is not within the 10% goal for aggregate CV. 

 

Precision calculations at the North Private Lease were developed based on 7 valid pairs of co-

located monitoring data during the quarter.  Single point precision based on 40 CFR, Part 58, 

Appendix A Equation 2 results were -51.7% to 34.6%.  The aggregate coefficient of variability 

(CV) calculated in accordance with 40 CFR, Part 58, Appendix A Equation 11 is 24.0%.  This 

value is not within the 10% goal for aggregate CV. 

 

4.2.2 Audit Results 

The accuracy of the PM10 sampler flows was verified by a performance audit conducted by Air 

Resource Specialist on Feb. 27, 2017.  A copy of the audit report is presented in Appendix E 

and is summarized in Table VI.  The audit results indicate that the five samplers were operating 

properly.   

 

 

 

Table VIII- Audit Summary 

SAMPLER 
AUDIT  

% DIFFERENCE 
LIMIT* 

DESIGN  

% 

DIFFERENCE 

LIMIT* 

962A -2.3 ±4% 2.4 ± 5% 
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963B -2.3 ±4% 2.3 ± 5% 

964C -1.4 ±4%  1.4 ± 5% 

2366D -1.1 ±4% 1.1 ± 5% 

2398E -1.1 ±4% 1.1 ± 5% 

     *Values between ± 7% and ± 10% require recalibration but no data are invalidated. 

 

4.2.3 Zero and Single Point Flow Rate Checks 

Zero and single-point flow rate verifications are performed by a site technician on a monthly 

basis. The data was then input into a statistical calculator to calculate percent difference and 

bias between each of the monitors and the monthly single point flow rate measured by a NIST 

traceable calibration orifice.  The calculator used is called the “Data Assessment Statistical 

Calculator” DASC Tool. DASC was developed for the data user community and can be found 

in the Precision and Accuracy Reporting System within the Quality Assurance section of EPA’s 

Ambient Monitoring Technology Information System. This data is presented in Appendix C of 

this report.  
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APPENDIX B 

 

Listing of PM10 Concentrations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Background Monitor 962A 



IML Air Science

Network:

Site: Coal Hollow

Sampler ID: Coal Hollow-A AQS ID:

Sampler Type: BGI FRM Single

Concentration Concentration Sample Sample Std 

Filter (µg/m3) (µg/m3) Period Volume Volume Tare Gross Net

Date ID LTP STP (hr:min) (m3) (m3) (mg) (mg) (mg) Flag Comments

04/01/17 P2938101 2.5 3.0 23:59 24.0 19.8 389.428 389.489 0.061

04/07/17 P2938772 5.5 6.8 23:59 24.0 19.5 386.092 386.225 0.133

04/13/17 P2938773 10.4 13.0 23:59 24.0 19.3 384.803 385.055 0.252

04/19/17 P2938778 4.4 5.4 23:59 24.0 19.5 385.908 386.015 0.107 HT

04/25/17 P2939178 5.7 6.9 23:59 24.0 19.6 393.296 393.433 0.137 HT

05/01/17 P2939183 4.9 6.1 23:59 24.0 19.4 382.276 382.396 0.120

05/07/17 P2939724 15.7 19.5 23:59 24.0 19.4 381.936 382.315 0.379 HT

05/13/17 P2939729 7.8 9.8 23:59 24.0 19.2 390.388 390.576 0.188

05/19/17 P2939734 1.5 1.8 23:59 24.0 19.8 386.878 386.915 0.037 HT

05/25/17 P2940166 13.1 16.6 23:59 24.0 18.9 384.971 385.286 0.315

05/31/17 P2940171 Invalid - AN Invalid - AN 11:03 11.1 8.9 386.861 386.990 0.129 SP,FE

06/06/17 P2940177 Invalid - AN Invalid - AN 0:03 397.632 397.637 0.005 SP,FE,TD

06/12/17 P2940670 Invalid - AN Invalid - AN 0:03 388.777 388.787 0.010 SP,FE

06/18/17 P2941054 Invalid - AN Invalid - AN 0:03 388.770 388.777 0.007 SP,FE,TD

06/24/17 Invalid - AF Invalid - AF

06/30/17 Invalid - AF Invalid - AF

05/22/17 P2940165 389.805 389.803 -0.002

# Valid Recovery Average St. Dev. Max Min

10 63% 8.9 5.8 19.5 1.8

Inter-Mountain Laboratories’ (IML) data validation is limited by the provided information. Data have been validated based on laboratory QC, field observations and other information available to IML. Additional data 

validation based on information not provided to IML may be required. According to 40 CFR 58.15 final responsibilities for data review and validation lies with each agency submitting data to AQS.

PM10 Sampler Summary

April 1, 2017 - June 30, 2017

Alton Coal Development

Mass

Field Blank































































 

 

 

Compliance Monitor 963B 



IML Air Science

Network:

Site: Coal Hollow

Sampler ID: Coal Hollow-B AQS ID:

Sampler Type: BGI FRM Single

Concentration Concentration Sample Sample Std 

Filter (µg/m3) (µg/m3) Period Volume Volume Tare Gross Net

Date ID LTP STP (hr:min) (m3) (m3) (mg) (mg) (mg) Flag Comments

04/01/17 P2938102 2.8 3.4 23:59 24.0 19.9 391.635 391.703 0.068

04/07/17 P2938107 4.7 5.8 23:59 24.0 19.6 384.708 384.822 0.114

04/13/17 P2938774 17.2 21.3 23:59 24.0 19.5 385.697 386.112 0.415 Lighter

04/19/17 P2938779 8.0 9.8 23:59 24.0 19.7 388.520 388.714 0.194 HT Lighter

04/25/17 P2939179 21.5 26.2 23:59 24.0 19.7 392.171 392.688 0.517 HT Much lighter

05/01/17 P2939184 22.4 27.5 23:59 24.0 19.6 377.577 378.116 0.539

05/07/17 P2939725 12.2 15.0 24:00 24.0 19.5 387.489 387.783 0.294 HT

05/13/17 P2939730 8.1 10.1 23:59 24.0 19.3 380.172 380.369 0.197

05/19/17 P2939735 21.8 26.4 23:59 24.0 19.8 385.117 385.642 0.525 HT

05/25/17 P2940167 21.4 27.0 23:59 24.0 19.0 385.980 386.495 0.515 Much lighter

05/31/17 P2940172 52.0 65.1 23:59 24.0 19.2 389.057 390.308 1.251 Lighter; discoloration 

06/06/17 P2940665 122.1 153.6 23:59 24.0 19.1 393.726 396.662 2.936 Very dark; discoloration

06/12/17 P2940671 28.8 35.5 23:59 24.0 19.5 387.695 388.389 0.694

06/18/17 P2941055 5.3 6.8 23:59 24.0 18.7 398.446 398.575 0.129 Much lighter

06/24/17 P2941060 47.0 60.0 23:59 24.0 18.8 376.162 377.292 1.130

06/30/17 P2941064 28.7 36.3 23:59 24.0 19.0 378.674 379.365 0.691

# Valid Recovery Average St. Dev. Max Min

16 100% 33.1 36.8 153.6 3.4

PM10 Sampler Summary

April 1, 2017 - June 30, 2017

Alton Coal Development

Mass

Inter-Mountain Laboratories’ (IML) data validation is limited by the provided information. Data have been validated based on laboratory QC, field observations and other information available to IML. Additional data validation 

based on information not provided to IML may be required. According to 40 CFR 58.15 final responsibilities for data review and validation lies with each agency submitting data to AQS.



































































 

 

 

Collocated Monitor 964C 

  



IML Air Science

Network:

Site: Coal Hollow

Sampler ID: Coal Hollow-C AQS ID:

Sampler Type: BGI FRM Single

Concentration Concentration Sample Sample Std 

Filter (µg/m3) (µg/m3) Period Volume Volume Tare Gross Net

Date ID LTP STP (hr:min) (m3) (m3) (mg) (mg) (mg) Flag Comments

04/01/17 P2938103 2.7 3.3 23:59 24.0 20.0 391.525 391.591 0.066

04/07/17 P2938108 5.7 7.0 23:59 24.0 19.7 382.100 382.239 0.139

04/13/17 P2938775 35.5 43.7 23:59 24.0 19.5 393.768 394.622 0.854 Darker; discoloration

04/19/17 P2939188 13.9 16.9 23:59 24.0 19.8 379.086 379.421 0.335 HT Darker

04/25/17 P2939180 42.9 52.1 23:59 24.0 19.8 386.855 387.887 1.032 HT Much darker; discoloration

05/01/17 P2939185 29.9 36.6 23:59 24.0 19.6 380.885 381.605 0.720

05/07/17 P2939726 14.3 17.6 23:59 24.0 19.6 387.479 387.825 0.346 HT

05/13/17 P2939731 9.6 11.9 23:59 24.0 19.4 386.840 387.072 0.232

05/19/17 P2939736 26.0 31.5 23:59 24.0 19.9 384.561 385.188 0.627 HT

05/25/17 P2940168 54.3 68.3 23:59 24.0 19.1 387.896 389.202 1.306 Much darker; discoloration

05/31/17 P2940173 72.3 90.2 23:59 24.0 19.3 381.415 383.154 1.739 Darker; discoloration

06/06/17 P2940667 177.2 222.3 23:59 24.0 19.2 384.443 388.704 4.261 Very dark; discoloration

06/12/17 P2940672 34.4 42.2 23:59 24.0 19.6 378.463 379.290 0.827

06/18/17 P2941056 13.6 17.3 23:59 24.0 18.8 389.513 389.840 0.327 Darker; specks

06/24/17 P2941061 42.9 54.7 23:59 24.0 18.9 384.481 385.514 1.033

06/30/17 P2941065 36.4 46.1 23:59 24.0 19.0 393.366 394.243 0.877

06/01/17 P2940666 392.778 392.787 0.009

# Valid Recovery Average St. Dev. Max Min

16 100% 47.6 52.2 222.3 3.3

Inter-Mountain Laboratories’ (IML) data validation is limited by the provided information. Data have been validated based on laboratory QC, field observations and other information available to IML. Additional data validation based on 

information not provided to IML may be required. According to 40 CFR 58.15 final responsibilities for data review and validation lies with each agency submitting data to AQS.

PM10 Sampler Summary

April 1, 2017 - June 30, 2017

Alton Coal Development

Mass

Field Blank



































































 

 

 

Compliance Monitor 2366D 



IML Air Science

Network:

Site: Coal Hollow

Sampler ID: Coal Hollow-D AQS ID:

Sampler Type: BGI FRM Single

Concentration Concentration Sample Sample Std 

Filter (µg/m3) (µg/m3) Period Volume Volume Tare Gross Net

Date ID LTP STP (hr:min) (m3) (m3) (mg) (mg) (mg) Flag Comments

04/01/17 P2938105 2.5 3.0 23:59 24.0 19.9 388.786 388.847 0.061

04/07/17 P2938109 111.8 136.5 23:59 24.0 19.7 386.292 388.980 2.688

04/13/17 P2938776 85.4 105.1 23:59 24.0 19.5 390.154 392.208 2.054

04/19/17 P2938780 22.7 27.8 23:59 24.0 19.7 392.689 393.237 0.548 HT

04/25/17 P2939181 24.8 30.2 23:59 24.0 19.8 382.392 382.989 0.597 HT

05/01/17 P2939186 6.4 7.9 23:59 24.0 19.6 378.380 378.536 0.156

05/07/17 P2939728 15.8 19.4 23:59 24.0 19.6 386.937 387.319 0.382 HT

05/13/17 P2939732 11.9 14.8 23:59 24.0 19.4 382.041 382.329 0.288

05/19/17 P2939737 9.7 11.7 23:59 24.0 19.9 386.721 386.956 0.235 HT

05/25/17 P2940169 48.4 60.8 23:59 24.0 19.1 386.171 387.335 1.164

05/31/17 P2940175 27.0 33.8 23:59 24.0 19.2 384.412 385.063 0.651

06/06/17 P2940668 26.0 32.7 23:59 24.0 19.1 388.805 389.431 0.626

06/12/17 P2940673 19.6 24.1 23:59 24.0 19.5 380.649 381.121 0.472 Lighter

06/18/17 P2941057 7.0 9.0 23:59 24.0 18.8 388.722 388.892 0.170

06/24/17 P2941062 41.9 53.4 23:59 24.0 18.9 389.601 390.608 1.007

06/30/17 P2941066 14.8 18.8 23:59 24.0 19.0 389.098 389.455 0.357

# Valid Recovery Average St. Dev. Max Min

16 100% 36.8 36.8 136.5 3.0

PM10 Sampler Summary

April 1, 2017 - June 30, 2017

Alton Coal Development

Mass

Inter-Mountain Laboratories’ (IML) data validation is limited by the provided information. Data have been validated based on laboratory QC, field observations and other information available to IML. Additional 

data validation based on information not provided to IML may be required. According to 40 CFR 58.15 final responsibilities for data review and validation lies with each agency submitting data to AQS.



































































 

 

 

Collocated Monitor 2398E 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IML Air Science

Network:

Site: Coal Hollow

Sampler ID: Coal Hollow-E AQS ID:

Sampler Type: BGI FRM Single

Concentration Concentration Sample Sample Std 

Filter (µg/m3) (µg/m3) Period Volume Volume Tare Gross Net

Date ID LTP STP (hr:min) (m3) (m3) (mg) (mg) (mg) Flag Comments

04/01/17 P2938106 2.6 3.2 23:59 24.0 19.9 383.372 383.436 0.064

04/07/17 P2938110 99.5 121.6 23:59 24.0 19.7 386.471 388.863 2.392

04/13/17 P2938777 77.6 95.5 23:59 24.0 19.5 393.889 395.754 1.865 Smudged

04/19/17 P2938781 16.0 19.6 23:59 24.0 19.7 400.570 400.956 0.386 HT

04/25/17 P2939182 30.6 37.2 23:59 24.0 19.7 383.094 383.830 0.736 HT

05/01/17 P2939187 10.9 13.4 23:59 24.0 19.6 384.000 384.263 0.263 Fiber and speck

05/07/17 P2939727 15.1 18.5 23:59 24.0 19.6 385.244 385.608 0.364 HT

05/13/17 P2939733 9.3 11.5 23:59 24.0 19.4 392.171 392.395 0.224

05/19/17 P2939738 9.4 11.3 23:59 24.0 19.9 387.356 387.582 0.226 HT

05/25/17 P2940170 52.8 66.3 23:59 24.0 19.1 388.293 389.562 1.269

05/31/17 P2940176 24.0 30.0 23:59 24.0 19.2 394.566 395.145 0.579

06/06/17 P2940669 19.8 25.0 23:59 24.0 19.1 381.770 382.248 0.478

06/12/17 P2940674 33.2 40.9 23:59 24.0 19.5 378.054 378.853 0.799 Darker; discoloration

06/18/17 P2941058 5.2 6.6 23:59 24.0 18.8 388.068 388.193 0.125

06/24/17 P2941063 43.2 55.0 23:59 24.0 18.9 390.307 391.346 1.039

06/30/17 P2941067 13.4 17.0 23:59 24.0 19.0 385.273 385.596 0.323

06/07/17 P2940675 383.452 383.464 0.012

# Valid Recovery Average St. Dev. Max Min

16 100% 35.8 33.6 121.6 3.2

Inter-Mountain Laboratories’ (IML) data validation is limited by the provided information. Data have been validated based on laboratory QC, field observations and other information available to IML. Additional data validation 

based on information not provided to IML may be required. According to 40 CFR 58.15 final responsibilities for data review and validation lies with each agency submitting data to AQS.

PM10 Sampler Summary

April 1, 2017 - June 30, 2017

Alton Coal Development
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Precision and Single-Point Flow Rate Checks  
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Field Data Sheets 
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Independent PM10 Sampler Performance Audit Report 
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1.0 INTRODUCTION 
 

Air Resource Specialists, Inc. (ARS) conducted a performance audit of Alton Coal 
Development, LLC ambient air quality monitoring systems on May 18, 2017. The monitoring 
sites are located at the Coal Hollow Mine near Alton, Utah. 

 
 

Table 1-1 
 

Site Location Information 
 

 Primary CHM Background Primary NPL 
Latitude 3724' 5.0" N 3724' 20.9" N 3724' 43" N 

Longitude 11227' 21.0" W 11226' 1.1" W 11227’ 30.6" W 
UTM 12S 371147 

4140396 
12S 373119 

4140856 
12S 370928 

4141570 
Elevation 6,890 feet MSL 7,158 feet MSL 6,959 feet MSL 

 
 

 Audit results for the particulate samplers are summarized in Table 1-2. Detailed 
discussions of performance audit findings and other findings can be found in Section 3.0.  
 
 

Table 1-2 
 

Summary of Particulate Sampler Audit Results 

 

 
 
 
 
 
 
 
 
 
 
 
 

 Parameter Instrument Within Accuracy Goal 
Primary CHM PM10 BGI PQ200S Yes 

 PM10 (collocated) BGI PQ200S Yes 

Background #1 PM10 BGI PQ200S Yes 

Primary NPL PM10 BGI PQ200 Yes 

 PM10 (collocated) BGI PQ200 Yes 
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 Details of the audit are presented in the following sections: 
 

Section 2.0  Audit Methods and Equipment 

Section 3.0  Audit Results 

Appendix A Audit Data Forms 

Appendix B Audit Standards Certifications 
 
 
 Any questions related to this audit or audit report should be addressed to: 
 

Christian A. Kirk 
Quality Assurance Officer / Lead Auditor 

Air Resource Specialists, Inc. 
1901 Sharp Point Drive, Suite F 

Fort Collins, Colorado 80525 
Telephone: 970-484-7941 

Fax: 970-484-3423 
E-mail: ckirk@air-resource.com 
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2.0 AUDIT METHODS 
 

Audit procedures, audit challenge ranges, and acceptance criteria are described below. 
These ranges and limits conform to EPA’s PSD guidelines. Audit results were verbally 
communicated to the site operator prior to departure from the site. A follow-up e-mail 
summarizing audit findings was also sent to Alton Coal Development, LLC personnel. Audit 
details are provided in Appendix A. 

 
Guidance from the following EPA documents was used to establish the audit procedures: 

 
 40 CFR Part 58, Appendix A. Quality Assurance Requirements for Monitors Used In 

Evaluations of National Ambient Air Quality Standards 

 EPA Quality Assurance Handbook for Air Pollution Measurement Systems:  
- Volume I. A Field Guide to Environmental Quality Assurance 
- Volume II. Ambient Air Quality Monitoring Program 

 
2.1 PARTICULATE SAMPLERS (FRM PM10) 
  

The filter-based FRM PM10 particulate samplers are audited in their normal operating mode. 
ARS audits the samplers with a BGI deltaCal audit standard which measures flow, temperature, and 
barometric pressure. Prior to conducting the flow audit, a system leak check is performed in 
accordance with the manufacturer’s specifications. The observed volumetric operational flow and 
design flow of the sampler are compared to the audit flows measured by the audit standard. 
Differences between the operational sampler flow and audit flow that are greater than ±10% are 
considered out of tolerance. Differences between the designated design flow and the audit flow 
greater than ±10% are considered out of tolerance. In addition to the flow audits, observed ambient 
temperature, filter temperature, and barometric pressure measurements of the particulate samplers are 
also audited by comparison to the audit standard. A temperature difference greater than ±2oC and a 
barometric pressure difference greater than ±10mm Hg are considered out of tolerance. Audit methods 
and acceptable criteria for the particulate samplers are summarized in Table 2-1. 

 
Table 2-1 

 

Particulate Samplers  
Audit Acceptance Criteria 

 

Parameter Audit Method Acceptance Criteria 

FRM PM10 Leak Check Manufacturer specs 

 Audit flow to actual sampler flow < ± 4% 

 Design criteria flow to audit flow < ± 5% 

 Audit temperature to sampler temperature < ± 2 oC 

 Audit temperature to sampler filter temperature < ± 2 oC 

 Audit barometric pressure to sampler pressure < ±10mm Hg 
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Table 2-2 
 

Particulate Samplers  
Audit Equipment 

 

References Manufacturer Model Number Serial Number Expiration Date 

FRM Flow BGI DeltaCal 1237 1/3/2018 
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3.0 AUDIT RESULTS 
 
 Audit findings and recommendations are discussed below. Detailed audit results are 
provided in Appendix A.  
 

Performance Audit Results 

 There were no performance audit findings. 
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APPENDIX A 
 

AUDIT DATA FORMS 
 

A-1
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NOTES:

587.0 587.0 0.0 PASS Pressure Difference (mmHg)

2

PRESSURE SENSOR (mmHg)
Reference Instrument Difference AUDIT CRITERIA (<=)

3.1 1.6 -1.5 PASS Temperature Difference (oC)

2

FILTER TEMPERATURE SENSOR (oC)
Reference Instrument Difference AUDIT CRITERIA (<=)

3.2 3.0 -0.2 PASS Temperature Difference (oC)

AMBIENT TEMPERATURE SENSOR (oC)
Reference Instrument Difference AUDIT CRITERIA (<=)

Total Flow 17.09 16.70 -2.3% 2.3% PASS

Reference Instrument Actual Diff Design Diff Actual Flow % Diff 10%

Design Flow % Diff 10%

Vacuum Loss Rate Pass/Fail

3 cmH2O PASS

FLOW VERIFICATION

If no, time off by:
SETTINGS -4 min

Total Flow 16.70

Automated LEAK CHECK

AUDIT CRITERIA (<=)

MANUFACTURER BGI
MODEL PQ200S Date and Time correct?
SERIAL NUMBER 963B

PM Temperature Standard #1 BGI deltaCal 1237 1/3/2018
PM Barometric Pressure Standard #1 BGI deltaCal 1237 1/3/2018

SERIAL NUMBER EXPIRATION DATE

PM Flow Standard #1 BGI deltaCal 1237 1/3/2018

SITE NAME Coal Hollow Mine

Network type Alton Coal- Coal Hollow

MANUFACTURER MODEL

FRM AUDIT (PM10)         

ABBR. n/a CLIENT Alton AUDITOR C.Kirk DATE 5/18/2017

Yes No
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NOTES:

587.0 589.0 2.0 PASS Pressure Difference (mmHg)

2

PRESSURE SENSOR (mmHg)
Reference Instrument Difference AUDIT CRITERIA (<=)

2.3 1.2 -1.1 PASS Temperature Difference (oC)

2

FILTER TEMPERATURE SENSOR (oC)
Reference Instrument Difference AUDIT CRITERIA (<=)

3.6 3.0 -0.6 PASS Temperature Difference (oC)

AMBIENT TEMPERATURE SENSOR (oC)
Reference Instrument Difference AUDIT CRITERIA (<=)

Total Flow 16.93 16.70 -1.4% 1.4% PASS

Reference Instrument Actual Diff Design Diff Actual Flow % Diff 10%

Design Flow % Diff 10%

Vacuum Loss Rate Pass/Fail

4 cmH2O PASS

FLOW VERIFICATION

If no, time off by:
SETTINGS -3 min

Total Flow 16.70

Automated LEAK CHECK

AUDIT CRITERIA (<=)

MANUFACTURER BGI
MODEL PQ200S Date and Time correct?
SERIAL NUMBER 964C

PM Temperature Standard #1 BGI deltaCal 1237 1/3/2018
PM Barometric Pressure Standard #1 BGI deltaCal 1237 1/3/2018

SERIAL NUMBER EXPIRATION DATE

PM Flow Standard #1 BGI deltaCal 1237 1/3/2018

SITE NAME Coal Hollow Mine

Network type Alton Coal- Coal Hollow

MANUFACTURER MODEL

FRM AUDIT (PM10)         

ABBR. n/a CLIENT Alton AUDITOR C.Kirk DATE 5/18/2017

Yes No
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NOTES:

581.0 580.0 -1.0 PASS Pressure Difference (mmHg)

2

PRESSURE SENSOR (mmHg)
Reference Instrument Difference AUDIT CRITERIA (<=)

1.5 -0.2 -1.7 PASS Temperature Difference (oC)

2

FILTER TEMPERATURE SENSOR (oC)
Reference Instrument Difference AUDIT CRITERIA (<=)

1.9 1.3 -0.6 PASS Temperature Difference (oC)

AMBIENT TEMPERATURE SENSOR (oC)
Reference Instrument Difference AUDIT CRITERIA (<=)

Total Flow 17.10 16.70 -2.3% 2.4% PASS

Reference Instrument Actual Diff Design Diff Actual Flow % Diff 10%

Design Flow % Diff 10%

Vacuum Loss Rate Pass/Fail

3 cmH2O PASS

FLOW VERIFICATION

If no, time off by:
SETTINGS -3 min

Total Flow 16.70

Automated LEAK CHECK

AUDIT CRITERIA (<=)

MANUFACTURER BGI
MODEL PQ200S Date and Time correct?
SERIAL NUMBER 962A

PM Temperature Standard #1 BGI deltaCal 1237 1/3/2018
PM Barometric Pressure Standard #1 BGI deltaCal 1237 1/3/2018

SERIAL NUMBER EXPIRATION DATE

PM Flow Standard #1 BGI deltaCal 1237 1/3/2018

SITE NAME Coal Hollow Mine

Network type Alton Coal- Coal Hollow

MANUFACTURER MODEL

FRM AUDIT (PM10)         

ABBR. n/a CLIENT Alton AUDITOR C.Kirk DATE 5/18/2017

Yes No
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NOTES:

586.5 587.0 0.5 PASS Pressure Difference (mmHg)

2

PRESSURE SENSOR (mmHg)
Reference Instrument Difference AUDIT CRITERIA (<=)

3.2 2.3 -0.9 PASS Temperature Difference (oC)

2

FILTER TEMPERATURE SENSOR (oC)
Reference Instrument Difference AUDIT CRITERIA (<=)

4.0 3.4 -0.6 PASS Temperature Difference (oC)

AMBIENT TEMPERATURE SENSOR (oC)
Reference Instrument Difference AUDIT CRITERIA (<=)

Total Flow 16.88 16.70 -1.1% 1.1% PASS

Reference Instrument Actual Diff Design Diff Actual Flow % Diff 10%

Design Flow % Diff 10%

Vacuum Loss Rate Pass/Fail

3 cmH2O PASS

FLOW VERIFICATION

If no, time off by:
SETTINGS -6 min

Total Flow 16.70

Automated LEAK CHECK

AUDIT CRITERIA (<=)

MANUFACTURER BGI
MODEL PQ200 Date and Time correct?
SERIAL NUMBER 2366D

PM Temperature Standard #1 BGI deltaCal 1237 1/3/2018
PM Barometric Pressure Standard #1 BGI deltaCal 1237 1/3/2018

SERIAL NUMBER EXPIRATION DATE

PM Flow Standard #1 BGI deltaCal 1237 1/3/2018

SITE NAME Coal Hollow Mine

Network type Alton Coal- Coal Hollow

MANUFACTURER MODEL

FRM AUDIT (PM10)         

ABBR. n/a CLIENT Alton AUDITOR C.Kirk DATE 5/18/2017

Yes No
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NOTES:

586.5 587.0 0.5 PASS Pressure Difference (mmHg)

2

PRESSURE SENSOR (mmHg)
Reference Instrument Difference AUDIT CRITERIA (<=)

3.8 3.0 -0.8 PASS Temperature Difference (oC)

2

FILTER TEMPERATURE SENSOR (oC)
Reference Instrument Difference AUDIT CRITERIA (<=)

2.5 2.4 -0.1 PASS Temperature Difference (oC)

AMBIENT TEMPERATURE SENSOR (oC)
Reference Instrument Difference AUDIT CRITERIA (<=)

Total Flow 16.89 16.70 -1.1% 1.1% PASS

Reference Instrument Actual Diff Design Diff Actual Flow % Diff 10%

Design Flow % Diff 10%

Vacuum Loss Rate Pass/Fail

3 cmH2O PASS

FLOW VERIFICATION

If no, time off by:
SETTINGS -8 min

Total Flow 16.70

Automated LEAK CHECK

AUDIT CRITERIA (<=)

MANUFACTURER BGI
MODEL PQ200 Date and Time correct?
SERIAL NUMBER 2398E

PM Temperature Standard #1 BGI deltaCal 1237 1/3/2018
PM Barometric Pressure Standard #1 BGI deltaCal 1237 1/3/2018

SERIAL NUMBER EXPIRATION DATE

PM Flow Standard #1 BGI deltaCal 1237 1/3/2018

SITE NAME Coal Hollow Mine

Network type Alton Coal- Coal Hollow

MANUFACTURER MODEL

FRM AUDIT (PM10)         

ABBR. n/a CLIENT Alton AUDITOR C.Kirk DATE 5/18/2017

Yes No



Please verify site standards used by the site operator

--CALCULATE->

Calibration Expiration DateSITE STANDARDS MANUFACTURER MODEL SERIAL #

Feet

PM Flow Reference

Decimal

--CALCULATE->

Meters

Sec Deg Min

ELEVATION

Meters Feet
--CALCULATE->

SITE INFORMATION

CLIENT 5/18/2017Alton DATE C.Kirk

North

Sec 

ABBR. n/a

SITE NAME Coal Hollow Mine

AUDITOR

NOTES:

NETWORK TYPE

LATITUDE

Deg Min

Alton Coal- Coal Hollow

--CALCULATE->

Decimal

LONGITUDE West



Wind Speed Reference (low rpm)

Wind Direction Alignment Reference

Wind Speed Torque Gauge

Wind Direction Linearity Reference

Wind Direction Torque Gauge

UV Radiation Reference

Precipitation Reference

W/m2 / mV

Volume mL

Multiplier

Multiplier W/m2 / mV

Solar Radiation Reference

Barometric Pressure Reference

MFC Low Flow Reference

Temperature Reference

AT/RH Sensor Reference

Wind Speed Reference (high rpm)

MANUFACTURER SERIAL # Calibration Expiration Date

MFC High Flow Reference

Ozone Transfer Standard

MODEL

Gas Dilution Transfer Standard

CALIBRATION AND VERIFICATION STANDARDS

ABBR. CLIENT 5/18/2017DATE n/a Alton

Network type Alton Coal- Coal Hollow

AUDITOR C.Kirk

SITE NAME Coal Hollow Mine

PM Flow Standard #1 BGI deltaCal 1237 1/3/2018

PM Flow Standard #2

PM Flow Standard #3

PM Flow Standard #4

PM Temperature Standard #1 BGI deltaCal 1237 1/3/2018

PM Temperature  Standard #2

PM Temperature  Standard #3

PM Temperature  Standard #4

PM Barometric Pressure Standard #1 BGI deltaCal 1237 1/3/2018

PM Barometric Pressure Standard #2

TEOM MTV Standard

PM Barometric Pressure Standard #3

PM Barometric Pressure Standard #4

P orifice manometer

HiVol Direct Flow Reference

Orifice



 

 

APPENDIX B 
 

AUDIT STANDARDS CERTIFICATIONS 
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