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Foreword 
 
 
The Montana Department of Environmental Quality Air Quality Bureau ambient air monitoring program 
(monitoring program) collects ambient air pollution measurements to assess Montana’s outdoor air 
quality in order to protect public health; determine regional compliance with National Ambient Air 
Quality Standards (NAAQS) and Montana Ambient Air Quality Standards (MAAQS); and support 
emissions strategy development and air pollution research studies.  
 
The 2017 Montana Ambient Air Monitoring Quality Assurance Project Plan (QAPP) developed by the 
monitoring program is in two parts:  
 

Volume I: Continuous Monitor, Filter based Sampler, and Meteorological Sensor Requirements 
for Monitoring Ambient Air; and  
Volume II: PM2.5 Chemical Speciation Sampling at Trends, NCore, Supplemental and Tribal Sites. 

 
Volume I focus is primarily on collecting criteria pollutant ambient air measurements using regulatory 
and non-regulatory monitors to provide air pollution data to the public in a timely manner, to support 
compliance with ambient air quality standards, and for air pollution research studies.  
 
Volume II emphasis is collecting the fine fraction of PM (i.e., particles with aerodynamic diameters less 
than or equal to 2.5 micrometers ( ), referred to as PM2.5) and determining the chemical composition 
of these particles.  The PM2.5 precursor measurements are made within the chemical speciation network 
(CSN) which is a complementary network to the national PM2.5 mass monitoring network.  CSN stations 
are non-regulatory monitors and the chemical species data are not used for attainment or 
nonattainment decisions related to PM2.5 mass.  The programmatic objectives of the CSN network are 
to provide: annual and seasonal spatial characterization of aerosols; air quality trends information 
for analysis and tracking the progress of state implementation programs; data to assist in 
development of emission control strategies; and a chemical speciation data set for comparison to 
the data collected from the Interagency Monitoring of Protected Visual Environments (IMPROVE) 
monitoring network. 
 
NOTE: Throughout this QAPP Volume I are numerous references to the Quality Assurance Handbook for 
Air Pollution Measurement Systems, Volume II: Ambient Air Quality Monitoring Program (QA Handbook, 
Vol. II) and Volume IV: Meteorological Measurements (QA Handbook, Vol. IV). To aid QAPP users, the 
QA Handbook titles are abbreviated as QA Handbook, Vol. II and QA Handbook, Vol. IV. 
 
For reader convenience, footnotes are hyperlinked to the online versions of the documents they 
reference. 
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Purpose of the Quality Assurance Project Plan 

 
 
This Quality Assurance Project Plan (QAPP) establishes an effective system for acquiring ambient air 
monitoring data, including: 
 

Setting standards for collecting data 
Managing accountability 
Establishing processes for acquiring data 
Listing requirements and guidelines for DEQ’s air monitoring program 
Establishing detailed procedures for measuring air quality 

 
Use this QAPP as the reference for defining and implementing all activities necessary to ensure that the 
monitoring program acquires and provides the most representative data of the highest quality. By 
implementing this quality system, the state of Montana ensures that collected ambient air data is of 
“known quality” and of acceptable value; therefore, data can be used with confidence to manage 
Montana’s air resource. 
 
The QAPP meets the requirements in Title 40 Protection of Environment, Code of Federal Regulations 
Part 58 (40 CFR Part 58), Appendix A, Section 2.1 Moreover, this QAPP fulfills the requirements in the 
Administrative Rules of Montana 17.8.204 – Ambient Air Monitoring. 
 
 
 
 
 
  

                                                             
1 - Title 40 Code of Federal Regulations Part 58, Appendix A, Section 2 – Quality System Requirements.  
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Title and Approval Sheet 

Title: Montana Ambient Air Monitoring Program Quality Assurance Project Plan: Volume II: PM2.5 
Chemical Speciation Sampling at Trends, NCore, Supplemental and Tribal Sites. 

The attached Montana Ambient Air Monitoring Program Quality Assurance Project Plan, Volume II, is 
approved and commits the state of Montana Department of Environmental Quality to follow the 
elements described within. 

Signature:______________________________________ 

David L. Klemp,  
Bureau Chief 
Air Quality Bureau 
Air, Energy, and Mining Division 
Montana Department of Environmental Quality 

Date:   ___ 

Signature:_____ ____________ 

Joseph Ugorowski,  
Air Monitoring Quality Assurance Manager 
Analysis and Planning Services Section  
Air Quality Bureau 
Air, Energy, and Mining Division  
Montana Department of Environmental Quality 

Date:  

Signature:_______________

Dave Simonson,  
Air Monitoring Particulate Matter Monitor 
Research and Monitoring Services Section 
Air Quality Bureau 
Air, Energy, and Mining Division  
Montana Department of Environmental Quality 

Date:   _ 
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MT DEQ Review of 2012 CSN QAPP and Modifications Summary Table 

Section/Page 2012 CSN QAPP 2016 Current/Revised CSN 
Monitoring Program Activity 

Sec 6.4.4  
Data Assessment Time Line 

This assessment is part of the level 2 and level 
3 data validation process. Consult the AMTIC 
website for information on use of the Special 
Data Validation Tool (SDVAT) program for 
statistical assessment of data sets. 

Level 2 and 3 DV no longer uses not SDVAT 
through the RTI QA Website. In 2016, Level 2 
and 3 DV uses Data Analysis and Reporting 
Tool (DART) available through the EPA 
AirNow-Tech website 
(http://www.airnowtech.org). 

Sec 9.4.2  
State and Local Field Site QA 
Offices 

Documented results of and CAR responses to 
internal site inspections and external reviews 
will also be kept on file for reference and 
inspection. 

The monitoring program uses the corrective 
action reporting (CAR) process defined in the 
2015 MT DEQ Monitoring Program Quality 
Management Plan (QMP) to document 
corrective action. 

Sec 9.5  
Reports to Management 

The EPA has constructed electronic reporting 
forms for all performance verifications, 
technical systems audits, and sampler audits. 
These are to be uploaded to a web-based 
receptacle from which a non-public data base 
will be populated. Report functions are under 
development for use by the monitoring 
agencies and the EPA. 

Beginning in 2016 the QA/QC check results 
are not uploaded to the RTI QA Website. 
Instead, the QA/QC check results of the 
speciation samplers are uploaded directly to 
AQS using the QA Transaction generator and 
the 06/23/2016 Reporting CSN Flow 
Verifications and Audits - DRAFT Guidance to 
generate AQS text files. (See 
https://www3.epa.gov/ttn/amtic/specguid.ht
ml) 

Sec 9.6 
Archival and Retrieval of 
Data Report Packages 

Each organization participating in the CSN is 
expected to keep updated versions of the 
documents and data sets listed in Table 9-1 on 
file and accessible for the duration of the 
trends network’s operation or a specified lesser 
time. 

The monitoring program uses the records 
retention periods as outlined in SOP-309: 
Records Management Plan 

Table 11-2.  
CSN Field Operations 
Corrective Procedures 

Sample flow rate verification(s):  
Out of specification (+5 % of reference 
standard) or outside ± 5% of design flow rate. 

±5%?  
No, MT DEQ uses ±5 %  warning limit and ±10 

and performance evaluations per 2016 
NAAMC CSN workshop 

Sec 13.0  
Analytical Methods 
Requirements 

RTI and CHESTER LabNet  contractors included 
throughout Section 13 

In 2015, EPA awarded the lab analysis 
contract to UC Davis; and the shipping and 
gravimetric contract to Amec Foster Wheeler 
(AMEC) of Gainesville, FL.  

Sec 14.0  
Quality Control 
Requirements 

The QC results should be recorded on a form or 
in a field notebook dedicated to this purpose. 
Some will be included on monthly performance 
check forms or audit reports and uploaded to a 
website from which data can be extracted, 
formatted and then posted to the EPA’s Air 
Quality System 

As discussed above, the monitoring program 
records the QC results on the EPA electronic 
flow check and audit worksheets and uploads 
the QA/QC results directly to EPA’s AQS. 
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Section/Page 2012 CSN QAPP 2016 Current/Revised CSN 
Monitoring Program Activity 

Table 14-1 
MQOs and Associated QC 
Activities for the PM2.5 CSN 

Quarterly TEMP, BP Audits 
Semi-Annual FLOW Audits 

The monitoring program completes semi-
annual temperature and barometric pressure 
audits 

Table 14-1 
MQOs and Associated QC 
Activities for the PM2.5 CSN 

Monthly FLOW Verifications 
Semi-Annual FLOW Audits 
± 5% of NIST Traceable standard 

±5%? 
No, MT DEQ uses  ±5 

verifications and performance evaluations per 
2016 NAAMC CSN workshop 

Sec 14.1.1 
Checks 

Figure 14-1(2) is the current report form that 
can be used to record and report the QC checks 
that should occur on a monthly basis. This form 
may be revised occasionally to reflect 
improvements in procedures either in the field 
or in data handling. The actual form is an Excel 
Workbook that can be downloaded from a 
website that is managed by the lab support 
contractor for the CSN. (This website has 
restricted access to only those agencies or their 
contractors that perform QC checks and 
audits.) 

The Excel form is available directly from the 
EPA not the contract lab at the PM 2.5 
Speciation Audit Procedures, QMP, QAPP and 
Support Materials website (See 
https://www3.epa.gov/ttn/amtic/specguid.ht
ml) 

Fig 14-2 
CSN QA/QC Report Form 

electronic flow check worksheet for SASS 
Sample flow rate verification(s):  
Out of specification (± 10 % of reference 
standard) or outside ± 10% of design flow rate. 

±10%? 
Yes, MT DEQ uses 

verifications and performance evaluations per 
2016 NAAMC CSN workshop 

Sec 16.2  
Calibration and Verification 
of Field Instrumentation 

Temperature Probes— 
A quarterly temperature audit will be 
performed using an independent temperature 
standard. 

The monitoring program completes semi-
annual temperature audits using  
independent temperature standards 

Sec 16.2  
Calibration and Verification 
of Field Instrumentation 

Barometric Pressure—  
A quarterly pressure audit will be performed 
using an independent pressure standard. 

The monitoring program completes semi-
annual barometric pressure audits using 
independent pressure standards. 

Sec 16.2  
Calibration and Verification 
of Field Instrumentation 

Flow Rate— 
A quarterly flow rate audit will be performed 
using an independent flow rate standard. 

The Monitoring program completes semi-
annual flow rate audits using independent 
flow rate standards.  

Table 16-1. 
Acceptance Criteria and 
Calibration and Maintenance 
Frequencies for PM2.5 
Chemical Speciation 
Samplers 

One-point flow rate check at design flow rate: 

±5% of transfer standard; and ±5% of design 
flow rate 

±5%? 

and performance evaluations per 2016 
NAAMC CSN workshop 
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Section/Page 2012 CSN QAPP 2016 Current/Revised CSN 
Monitoring Program Activity 

Table 16-1. 
Acceptance Criteria and 
Calibration and Maintenance 
Frequencies for PM2.5 
Chemical Speciation 
Samplers 

External leak check(a): 
Semi-annual unless failed audit then at least 
quarterly until passes for 2 quarters 

The monitoring program completes semi-
annual external leak audits. In the event of a 
failed audit the sensor is repaired and its 
operation verified; then verified again during 
the subsequent monthly flow rate 
verifications. 

Table 16-1.  
Acceptance Criteria and 
Calibration and Maintenance 
Frequencies for PM2.5 
Chemical Speciation 
Samplers 

Temperature audit: 
Semi-annual unless failed audit then at least 
quarterly until passes for 2 quarters 

The monitoring program completes semi-
annual temperature audits. In the event of a 
failed audit the sensor is repaired and its 
operation verified; then verified again during 
the subsequent monthly flow rate 
verifications.  

Table 16-1.  
Acceptance Criteria and 
Calibration and Maintenance 
Frequencies for PM2.5 
Chemical Speciation 
Samplers 

Pressure audit: 
Semi-annual unless failed audit then at least 
quarterly until passes for 2 quarters 

The monitoring program completes semi-
annual barometric pressure audits. In the 
event of a failed audit the sensor is repaired 
and its operation verified; then verified again 
during the subsequent monthly flow rate 
verifications. 

Table 16-1. 
Acceptance Criteria and 
Calibration and Maintenance 
Frequencies for PM2.5 
Chemical Speciation 
Samplers 

Flow rate audit: 
Semi-annual unless failed audit then at least 
quarterly until passes for 2 quarters 

The monitoring program completes semi-
annual flow rate audits. In the event of a 
failed audit the sampler is repaired and its 
operation verified; then verified again during 
the subsequent monthly flow rate 
verifications.  

Table 16-1. 
Acceptance Criteria and 
Calibration and Maintenance 
Frequencies for PM2.5 
Chemical Speciation 
Samplers 

Flow rate audit: 

±5% of transfer standard; and ±5% of design 
flow rate. 

±5%? 

and performance evaluations per 2016 
NAAMC CSN workshop 

Sec 19.0 
Data Management 

The CSN Contracted Analytical Support 
Laboratory is the depot for incoming field data 
associated with ambient sampling data as well 
as the QA/QC data collected by the monitoring 
agencies for validation of the results. 

As discussed above, the monitoring program 
records the QC results on the EPA electronic 
flow check and audit worksheets and uploads 
the QA/QC results directly to EPA’s AQS not to 
the contracted analytical support laboratory. 
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Section/Page 2012 CSN QAPP 2016 Current/Revised CSN 
Monitoring Program Activity 

Table 19-3.  
Data Transfer Operations 

Verifications/calibrations 
and audit date 

Verifications/calibrations and audit date 

Originator:  Field site operator or 
Field auditor 

Recipient: Reports are transferred to support 
contractor who posts data to AQS and in QA 
data facility. 

As discussed above, the monitoring program 
records the QC results on the EPA electronic 
flow check and audit worksheets and uploads 
the results directly to EPA’s AQS. 

Sec 20.4  
Assessment Personnel 

The authority and independence of assessors, 
and the limits on their authority, must be 
clearly defined in the organization's quality 
documents. Assessment personnel should have 
sufficient authority, access to programs and 
managers, and organizational freedom 

The authority and independence of assessors 
are defined in the 2015 MT DEQ Monitoring 
program QMP with the QA Manager 
functionally independent from the Monitoring 
program sections generating, compiling, and 
applying environmental data, and resides in 
the APS Section. However, the auditors reside 
within the Research and Monitoring Services 
Section but do not perform field audits of the 
stations under their direct responsibility and 
operation.  

Sec 20.5  
Assessment Reports 

Flow audit results are extracted by the Contract 
Support Lab and posted to Air Quality System 
(AQS). 

As described above, the monitoring program 
records the QC results on the EPA electronic 
flow check and audit worksheets and uploads 
the  results directly to EPA’s AQS 

Sec 21.0 
Reports to Management 

Furthermore, the October 17, 2006, rule 
revisions to the monitoring regulations 
specifically name the CSN as monitoring sites 
that are subject to the reporting requirements 
at 40 CFR Part 58.16. 

81 FR 17280 (March 28, 2016): 40 CFR Part 
58.16 (d) The state shall report VOC and if 
collected, carbonyl, NH3, and HNO3 
data from PAMS sites, and chemically 
speciated PM2.5 mass concentration data 
to AQS within 6 months following the end of 
each quarterly reporting period listed in 
paragraph (b) of this section.  

Sec 21.8  
Corrective Action Reports 
and Performance-Related 
Records 

A corrective action reporting system should be 
in place for all monitoring agencies. 

The Response/Corrective Action Report is one 
of the most important ongoing reports to 
operational management because it 
documents primary QA activities, provides 
valuable records of QA activities that can be 
used in preparing other summary reports, and 
may benefit other sites that encounter the 
same problem. 

As discussed above, the monitoring program 
uses the CAR process and reporting system as 
defined in the 2015 MT DEQ Monitoring 
program QMP.  

Table 22-1  
Data Verification Activities 
and Responsibilities for the 
CSN 

The Monitoring Organization should develop 
and follow SOPs for sample handling and/or 
follow those provided by the contracted 
support laboratory 

The monitoring program follows the sample 
handling included in the sampler SOPs (See 
https://www3.epa.gov/ttn/amtic/spectraining
.html) 
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Section/Page 2012 CSN QAPP 2016 Current/Revised CSN 
Monitoring Program Activity 

Table 22-1 
Data Verification Activities 
and Responsibilities for the 
CSN 

Procedures to ensure that data were generated 
as specified in the sampling or analysis SOP. 

The monitoring program follows the MetOne 
SASS and URG sampler SOPs (See 
https://www3.epa.gov/ttn/amtic/spectraining
.html) 

Sec 22.2 
Corrective Action Reporting 
Process 

Each Monitoring Organization and the CSN 
support laboratory should have a Corrective 
Action Reporting (CAR) process in place 

As discussed above, the monitoring program 
uses the CAR process and reporting system as 
defined in the 2015 MT DEQ Monitoring 
Program QMP. 

Sec 22.4 
Use of Calibration 
Information for Verification 
and Validation 

It is very important that the PM2.5 
sampler flow rate be within ± 5 percent of the 
design flow rate 

±5%? 
No, MT DEQ uses ±5 %  warning limit and ±10 

and performance evaluations per 2016 
NAAMC CSN workshop 

Table 22-2 
Quality Control Data for CSN 
Data Verification and 
Validation 

Sampler flow rate 
check/audit results outside 
of acceptance criteria 

Sampler flow rate check/audit results outside 
of acceptance criteria: 

The ability of a filter-based particle sampler to 
achieve the correct cut point is critically 
dependent on the sampling flow rate. It is very 
important that the PM2.5 sampler flow rate be 
within ± 10 % of its design flow rate. Flow Rate 
CV’s should be examined periodically and 
compared against the advisory limits 
established for the particular sampler. High CVs 
are an indicator that the flow rate may not 
have been within the ± 10 % limits. Severe 
departure from the normal CV would be 
grounds for invalidating results. Note advisory 
limits have been established at 5%. 

±10%? 

Yes, MT DEQ uses ±5 %  warning limit and 

verifications and performance evaluations per 
2016 NAAMC CSN workshop 

Sec 23.0 
Validation and Verification 
Methods 

RTI was also commissioned to develop an 
automated data review tool, the Speciation 
Data Validation and Analysis Tool (SDVAT < 
http://www.epa.gov/ttn/amtic/sdvat.html>. 
The CSN contract support laboratory provides 
technical support for this tool as well. The tool 
accepts the monthly-produced spreadsheets 
posted on the secure CSN website managed by 
the lab service contractor. The includes several 
of the data review methods listed below. 

As discussed above, in 2016 the Level 2 and 3 
DV uses the Data Analysis and Reporting Tool 
(DART) available through the EPA AirNow-
Tech website (http://www.airnowtech.org) 
not SDVAT available through the RTI QA 
Website.  

Appendices: The URG3000N Operator's Manual, Version 5.6 
(PDF), (75pp, 5.8 MB) - 7/17/2009 

The URG3000N Operator's Manual (PDF) 
(93pp, 4.5 MB) - 10/20/2015 

Appendices National Contract Service Laboratory Quality 
Assurance Project Plan: Chemical Speciation of 
PM2.5 
Filter Samples (PDF) (95 pp, 1.1 MB) 
05/11/2012 

National Contract Service Laboratory Quality 
Assurance Project Plan: Chemical Speciation 
of PM2.5 Filter Samples (PDF) (96 pp, 1.3 MB) 
- 01/27/2014 
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Addendum:  Quality Assurance Project Plan for the PM2.5

Chemical Speciation Sampling at Trends, NCore, 
Supplemental and Tribal Sites, EPA-454/B-12-003, June 
2012.

Section No. 1 
Revision 1.2.1 

5/15/2014

The underlying Addendum corrects pagination, inserts the signed signature block 
for OAQPS, and for convenience, consolidates onto the same page, all of the 
signature blocks from the 10 EPA regions.

There were originally 8 pages which was errantly divided into 3 subsections.  The 
first page (“Page 1 of 7”) now becomes “Page 1 of 3.” The misnomered “Page 2 of 
7” followed by “Pages 1-5 of 7” are consolidated into “Page 2 of 3”.  The last page 
of Section No. 1 was also erroneously numbered “Page 1 of 7” and it now becomes 
“Page 3 of 3” 

The original posted version of this QAPP inadvertently omitted the page 
containing the signed OAQPS signature block, and a 10 scanned pages each 
containing a Region’s signature block was electronically shrank and placed two per 
document page. Original hard copies of all signatures will continue to reside with 
the OAQPS Quality Assurance Lead for the Chemical Speciation Network, US 
EPA, Research Triangle Park, North Carolina.

Pages “i-vii” of the QAPP’s introductory materials were not revised or amended 
and are therefore omitted here for brevity. 

This revision will be incorporated into the QAPP in its next formal revision. 

For further information contact Dennis Crumpler (crumpler.dennis@epa.gov). 
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Quality Assurance Guidance Document

Quality Assurance Project Plan: 
PM2.5 Chemical Speciation Sampling at Trends, 
NCore, Supplemental and Tribal Sites 

(An Update to the PM2.5 Speciation Trends 
Network Field Sampling QAPP, December 2000) 

Page 2 of 199



EPA-454/B-12-003
June 2012 

Quality Assurance Guidance Document 

Quality Assurance Project Plan: 
PM2.5 Chemical Speciation Sampling at 

Trends, NCore, Supplemental and Tribal Sites 

(An Update to the PM2.5 Speciation Trends 
Network Field Sampling QAPP,  

December 2000)

By:
Ambient Air Monitoring Group, 
Air Quality Assessment Division 

US EPA, Office of Air Quality Planning and Standards 
Research Triangle Park, North Carolina 
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PM2.5 CSN QAPP 
Section No. 1 

Revision No.: 1.2.1 
Date: 05/15/14 

Page 1 of 3 

1.0  QA Project Plan Identification and Approval 

Title: Quality Assurance Project Plan: PM2.5 Chemical Speciation Sampling at NCore 
Sites, and State, local and Tribal Supplemental Sites 

1.1 The EPA-Approved PM2.5 Chemical Speciation Network (CSN) QAPP  

Category: Category 1

By signing below, the Environmental Protection Agency’s (EPA’s) Office of Air Quality Planning and 
Standards’ (OAQPS) Ambient Monitoring Program and Quality Assurance Leads and Managers have 
found the underlying Quality Assurance Project Plan (QAPP) to provide sufficient detail in quality 
assurance (QA) and quality control (QC) procedures, sampling and analytical procedures, and data 
management as to be directly adoptable by reference by any state, local or Tribal (SLT) monitoring 
agency for the purpose of conducting monitoring of chemically speciated particulate matter with a 
aerodynamic diameter of 2.5 microns (PM2.5) and reporting same in units micrograms per cubic meter 
of air sampled. Signature by a Regional representative, such as a QA manager or monitoring program 
manager or their delegated designee, signifies concurrence with all aspects of this QAPP.

An example submittal form for adopting the “EPA-Approved QAPP version 1.2.0,” or revising it and 
acquiring EPA Regional approval or acknowledgement is provided in Section 1.2. Each monitoring 
agency may choose to adopt this QAPP in its entirety, revise it as necessary for its specific needs, or 
develop a completely new QAPP to better fit with the implementation of their quality system. In some 
Regions, states have been delegated full signature authority for QAPP approvals through a priori 
approval of their Quality Management Plans (QMPs). In this case, the SLT would have to sign the 
signature page and the Region would retain a copy in their files.  

In those Regions where final approval authority has not been delegated, the Regional Monitoring 
Program and QA managers should approve any SLT adoption or revisions to the QAPP on the 
signature page that is provided. In the latter case, the monitoring agency should submit the revised 
QAPP or a list of modifications to the “EPA Approved” QAPP, to their respective EPA Regional 
Monitoring Program Office with supporting documentation that the revisions fully meet the quality 
system objectives set out in this network QAPP. When signed, these forms are to be kept in the 
permanent records of the EPA Regional Office.   
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Section No. 1 

Revision No.: 1.2.1 
Date: 05/15/14 
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PM2.5 CSN QAPP 
Section No. 1 

Revision No.: 1.2.1 
Date: 05/15/14 

Page 3 of 3 

1.2 Adoption of the EPA-Approved CSN QAPP Revision 1.2.0 or Adoption of a 
Revision of the CSN QAPP by a Monitoring Agency (This page is retained by the 
EPA Regional Office) 
By signing below, the Monitoring Agency commits to implement either: (check one) 

The CSN Quality Assurance Project Plan Revision 1.2.0, dated ________ approved by EPA; or 

The                                              CSN Quality Assurance Project Plan submitted herein, with all  
                 Agency Name 
deviations from the  “EPA-Approved CSN QAPP Revision 1.2.0” approved by EPA clearly 
identified, and documentation supporting the proposition that all revisions provide equivalent or 
better quality monitoring data.  

Delegated QAPP Approval Authority 

The        has been delegated full QAPP Approval and signature authority  
               Agency Name 
by EPA Region ________.

State/Local/Tribal Agency

Print Name:________________________ Signature:_________________________
Date: _________ PM2.5 Speciation Monitoring Coordinator

Print Name:________________________ Signature:_________________________
Date: _________ Quality Assurance Officer   

Print Name:________________________ Signature:_________________________
Date: _________ Air Program Director 

EPA Regional Office Acknowledgement or Approval

Print Name:________________________ Signature:_________________________
Date: _________ PM2.5 Speciation Monitoring Coordinator 

Print Name:________________________ Signature:_________________________
Date: _________ Quality Assurance Manager 

Print Name:________________________ Signature:_________________________
Date: _________ Grants, Audits & Procurement  Program Director



Quality Assurance Guidance Document

Quality Assurance Project Plan:
PM2.5 Chemical Speciation Sampling at Trends,
NCore, Supplemental and Tribal Sites

(An Update to the PM2.5 Speciation Trends
Network Field Sampling QAPP, December 2000)
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EPA-454/B-12-003  
June 2012 

Quality Assurance Guidance Document

Quality Assurance Project Plan:
PM2.5 Chemical Speciation Sampling at

Trends, NCore, Supplemental and Tribal Sites

(An Update to the PM2.5 Speciation Trends
Network Field Sampling QAPP, 

December 2000)

By: 
Ambient Air Monitoring Group, 
Air Quality Assessment Division

US EPA, Office of Air Quality Planning and Standards 
Research Triangle Park, North Carolina
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i

Note: At various points in this QAPP, the reader is referred to the EPA’s AMTIC website for further 
information and updated information.

Foreword
This document is the Quality Assurance Project Plan (QAPP) for all operations involved in the 
PM2.5 Chemical Speciation Network (CSN). The original QAPP was issue in 2000 as the CSN 
was being deployed. The CSN has evolved over time due to the advent of the NCore monitoring 
network prescribed by rulemaking in October 2006 and the most dramatic changes in 2008-2010, 
when the national network of samplers were consolidated to Metone SASS or SuperSASS and 
URG 3000N. This version of the QAPP reflects that transition and a few new quality control 
checks that are recommended to provide a better tracking process for deleterious changes in 
sampler flow rates.  The approach to utilizing collocated samplers for network precision has also 
been expanded to a redeploy the collocated samplers at half of the historic, fixed collocation sites 
to annual assignments that rotate among the other NCore sites. 

 This QAPP was generated using the U.S. Environmental Protection Agency (EPA) Quality 
Assurance (QA) regulations and guidance described in EPA QA/R-5, EPA Requirements for 
Quality Assurance Project Plans and the accompanying document EPA QA/G-5, Guidance for 
Quality Assurance Project Plans. All pertinent elements of the requirements and guidance are 
addressed in this QAPP. This QAPP incorporates by reference, the current QAPPs utilized by
analytical and technical support contractors. These are available at the EPA’s Ambient 
Monitoring Technical Information Center (AMTIC) website,
http://www.epa.gov/ttn/amtic/speciepg.html. The SOPs associated with operating the samplers are 
located at http://www.epa.gov/ttn/amtic/spectraining.html. The SOPs associated with operations 
performed by the contract service lab are located at: http://www.epa.gov/ttn/amtic/specsop.html. 

The date in each section header indicates the last time the particular section was reviewed and/or 
revised by EPA.

This 2012 version is the first revision since the publication of the 2000 document for which EPA 
is requesting that State, Local and Tribal QAPP review and either (1) adopt this QAPP or (2) 
revise their own QAPP.  This document should be reviewed by EPA Regional Offices and the 
Regional Speciation Coordinators responsible for implementing the CSN in their respective 
Regions, the EPA Technical Monitors for the network, and the QA Manager of the contracted 
support laboratory for the CSN. The EPA Quality Assurance Policies in EPA Order 5360.1 A2 
require agencies that accept federal grant funding for their air monitoring programs to have a QA 
program with certain elements including quality management plans (QMPs), QAPPs, and the 
identification of a QA management function. It is acceptable for the state, local and/or Tribal 
(SLT) air pollution agencies to use this document in lieu of writing their own field QAPP; 
however, certain sections may have to be revised to make the information specific to the 
monitoring program adopting it. In such case, this document should be modified by the 
submitting SLT monitoring organization, and the EPA Regional Offices shall review and 
approve the SLT’s QAPP, and sign the approval page (see approval page Section 1.2), or if the 
SLT has delegated approval authority through a Regionally approved Quality Management Plan, 
the Region’s signature represents acknowledgement that the QAPP has been “approved.”  

Page 11 of 199



  

ii

Mention of corporation names, trade names, or commercial products does not constitute 
endorsement or recommendation for use. 

The following EPA Office of Air Quality Planning and Standards (OAQPS) personnel may be 
contacted concerning the contents of this document:   

Dennis Crumpler, OAQPS-AAMG C304-06, Research Triangle Park, NC  27711 
crumpler.dennis@epa.gov

David Shelow, OAQPS-AAMG C304-06, Research Triangle Park, NC  27711 

Solomon Ricks, OAQPS-AAMG C304-06, Research Triangle Park, NC  27711 
shelow.david@epa.gov

ricks.solomon@epa.gov
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iii

Acronyms and Abbreviations
AAMG Ambient Air Monitoring Group 
AMTIC Ambient Monitoring Technical Information Center 
ANSI American National Standards Institute
APTI (EPA) Air Pollution Training Institute
ASQC American Society for Quality (Control)
AQS Air Quality System
AQAD Air Quality Analysis Division
CAA Clean Air Act
CASAC (EPA) Clean Air Scientific Advisory Committee
CFR Code of Federal Regulations 
CMD (EPA) Contract Management Division
COC chain of custody 
CSN (PM2.5) Chemical Speciation Network
CV coefficient of variation
DOPO (EPA) delivery order project officer
DQA data quality assessment
DQO data quality objective 
EC/OC elemental carbon/organic carbon
EDXRF energy-dispersive X-ray fluorescence
EPA Environmental Protection Agency 
FR Federal Register
FRM Federal Reference Method (for PM2.5 sampling) 
IC ion chromatography 
IMPROVE Interagency Monitoring of Protected Visual Environments (network or sampler) 
ISO International Organization for Standardization 
IUPAC International Union of Pure and Applied Chemistry 
L/min liters per minute
LCD liquid crystal display
M2.5 mass of PM2.5
m3 cubic meter 
MASS Mass Aerosol Speciation Sampler (URG Corp.) 
max./min. maximum/minimum (thermometer)
mL milliliter
mmHg millimeters of mercury (pressure)
MQO measurement quality objective
MSA metropolitan statistical area
MSR management systems review
NAAQS national ambient air quality standard 
NAMS national air monitoring station
NAREL National Air and Radiation Environmental Laboratory 
NCORE National Core (monitoring network) 
NERL (EPA) National Exposure Research Laboratory 
NIST National Institute of Standards and Technology 
OAQPS (EPA) Office of Air Quality Planning and Standards 
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iv

OAR (EPA) Office of Air and Radiation
ORD (EPA) Office of Research and Development
ORIA (EPA) Office of Radiation and Indoor Air 
PAMS photochemical air monitoring station
PM2.5 particulate matter, 2.5 micrometer diameter
PO project officer
PQAO primary QA organization 
QA quality assurance
QAL quality assurance lead or leader
QAM quality assurance manager
QAPP Quality Assurance Project Plan
Qavg average flow rate
QC quality control 
QMP quality management plan 
RAAS Reference Ambient Air Sampler (Thermo-Andersen Instruments, Inc.)
R&IE Radiation and Indoor Air 
R&P   Rupprecht and Patashnick Co.  (No longer in existence) 
RSC regional speciation coordinator 
RTP Research Triangle Park (North Carolina)
SASS Speciation Air Sampling System (Met One Instruments, Inc.)
SHAL sample handling and archival laboratory 
SLAMS state and local air monitoring station
SOP standard operating procedure 
SPM (laboratory) services program manager
SLT state, local and/or Tribal agency or monitoring organization 
STAG state and tribal assistance grants
SVOC semi-volatile organic compound 
TSA technical systems audit
VOC volatile organic compound 
XRF X-ray fluorescence
C degree Celsius
g/m3 micrograms (of PM) per cubic meter (of air sampled)
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PM2.5 CSN QAPP
Section No. 1

Revision No.: 1.2.0
Date: 05/12
Page 1 of 7

1.0  QA Project Plan Identification and Approval

Title: Quality Assurance Project Plan: PM2.5 Chemical Speciation Sampling at NCore
Sites, and State, local and Tribal Supplemental Sites

1.1 The EPA-Approved PM2.5 Chemical Speciation Network (CSN) QAPP 

Category: Category 1

By signing below, the Environmental Protection Agency’s (EPA’s) Office of Air Quality Planning and 
Standards’ (OAQPS) Ambient Monitoring Program and Quality Assurance Leads and Managers have 
found the underlying Quality Assurance Project Plan (QAPP) to provide sufficient detail in quality 
assurance (QA) and quality control (QC) procedures, sampling and analytical procedures, and data 
management as to be directly adoptable by reference by any state, local or Tribal (SLT) monitoring 
agency for the purpose of conducting monitoring of chemically speciated particulate matter with a 
aerodynamic diameter of 2.5 microns (PM2.5) and reporting same in units micrograms per cubic meter 
of air sampled. Signature by a Regional representative, such as a QA manager or monitoring program 
manager or their delegated designee, signifies concurrence with all aspects of this QAPP.     

An example submittal form for adopting the “EPA-Approved QAPP version 1.2.0,” or revising it and 
acquiring EPA Regional approval or acknowledgement is provided in Section 1.2. Each monitoring 
agency may choose to adopt this QAPP in its entirety, revise it as necessary for its specific needs, or 
develop a completely new QAPP to better fit with the implementation of their quality system. In some 
Regions, states have been delegated full signature authority for QAPP approvals through a priori 
approval of their Quality Management Plans (QMPs). In this case, the SLT would have to sign the 
signature page and the Region would retain a copy in their files.  

In those Regions where final approval authority has not been delegated, the Regional Monitoring 
Program and QA managers should approve any SLT adoption or revisions to the QAPP on the 
signature page that is provided. In the latter case, the monitoring agency should submit the revised 
QAPP or a list of modifications to the “EPA Approved” QAPP, to their respective EPA Regional 
Monitoring Program Office with supporting documentation that the revisions fully meet the quality 
system objectives set out in this network QAPP. When signed, these forms are to be kept in the 
permanent records of the EPA Regional Office.   
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PM2.5 CSN QAPP
Section No. 1

Revision No.: 1.2.0
Date: 05/12
Page 2 of 7

CSN QAPP Version 1.2.0 Approvals 
OAQPS

_______________________     Date ________ 
David Shelow, CSN Program Lead 

_____________________  Date  _____________ 
Dennis Crumpler, CSN QA Lead 

_______________________     Date ________ 
Lewis Weinstock, Group Leader, AAMG 

  
Regional Concurrence/Approvals (See Attached pages)

Region 1 

____________________________ Date _______ 

Region 2 

____________________________ Date _______ 
Print name/title below Print name/title below

Region 3 

____________________________ Date _______ 

Region 4 

____________________________ Date _______ 
Print name/title below Print name/title below

Region 5 

____________________________ Date _______

Region 6 

____________________________ Date _______
Print name/title below Print name/title below

Region 7 

____________________________ Date _______

Region 8 

____________________________ Date _______
Print name/title below Print name/title below

Region 9 

____________________________ Date _______

Region 10 

____________________________ Date _______
Print name/title below Print name/title below
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PM2.5 CSN QAPP
Section No. 1

Revision No.: 1.2.0
Date: 05/12
Page 1 of 7

1.2 Adoption of the EPA-Approved CSN QAPP Revision 1.2.0 or Adoption of a
Revision of the CSN QAPP by a Monitoring Agency (This page is retained by the 
EPA Regional Office)

By signing below, the Monitoring Agency commits to implement either: (check one)

The CSN Quality Assurance Project Plan Revision 1.2.0, dated ________ approved by EPA; or

The                                              CSN Quality Assurance Project Plan submitted herein, with all 
Agency Name

deviations from the  “EPA-Approved CSN QAPP Revision 1.2.0” approved by EPA clearly 
identified, and documentation supporting the proposition that all revisions provide equivalent or 
better quality monitoring data.  

Delegated QAPP Approval Authority 

The                                             has been delegated full QAPP Approval and signature authority  
Agency Name

by EPA Region ________.   
State/Local/Tribal Agency

Print Name:________________________  Signature:_________________________  
Date: _________ PM2.5 Speciation Monitoring Coordinator   

Print Name:________________________  Signature:_________________________  
Date: _________ Quality Assurance Officer  

Print Name:________________________  Signature:_________________________  
Date: _________ Air Program Director 

EPA Regional Office Acknowledgement or Approval

Print Name:________________________  Signature:_________________________  
Date: _________ PM2.5 Speciation Monitoring Coordinator 

Print Name:________________________  Signature:_________________________  
Date: _________ Quality Assurance Manager

Print Name:________________________  Signature:_________________________  
Date: _________ Grants, Audits & Procurement  Program Director 
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Section No. 2

Revision No.: 1.2.0
Date: 05/12
Page 1 of 7

2.0 Table of Contents
Section Page Revision Date

Foreword      i 1.2.0 10/11

Acknowledgments ii 1.2.0 10/11

Acronyms and Abbreviations iii 1.2.0 10/11

Tables vi 1.2.0 10/11
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3.0 Distribution 1/4 1.2.0 10/11
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PM2.5 CSN Coordination Activities

EPA PM2.5 Chemical Speciation 
Workgroup

OAQPS Group Leader

Program Manager

PM2.5 Laboratory Services 
Contracts Project Officer (PO)

Program QA Manager or LeadRegional Office
- Regional Speciation 

Coordinators (RSCs)
- Delivery Order Project Officers 

(DOPOs)

Advisors
- CASAC
- ORD/Panel NERL

Block A

CSN Field Activities

State. Local, Tribal Agencies

Field QA Assessments 
ORIA, Las Vegas, NV

CSN Laboratory Support Activities

Chemical Speciation Contracted 
Support Laboratories (CSLs)

Lab QA Auditing and 
Technical Assistance 

ORIA, Montgomery, AL

Block B Block C

Figure 4-1. Chemical Speciation Network Coordination Activities. 

4.1 Chemical Speciation Network Coordination Activities 
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4.1.1 PM2.5 Chemical Speciation Workgroup 

4.1.2 Office of Air Quality Planning and Standards Ambient Monitoring Program  

Code of Federal Regulations 
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4.1.2.1 The PM2.5 Chemical Speciation Network Quality Assurance Lead (QAL)

 

 

 

4.1.2.2 The PM 2.5 Chemical Speciation Network Program Lead
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4.1.3  Advisory Panels

CASAC—

Expert Panel on Speciation—

Office of Research and Development—

4.1.4 Chemical Speciation Network Contracts Project Officer
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4.1.5  Regional Speciation Contacts

4.1.6 Delivery Order Project Officer

4.1.7 EPA Contracts Management Division 

 
 

 

 

4.2  Chemical Speciation Network—State, Local and Tribal Organizations 
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4.2.1  Organization for Routine Field Sampling Operations

 
 
 

 
 
 
 

 
 

4.2.2  QA/QC Organization for State, Local and Tribal Agency Field Site Operations

prior to

 
 

 

 

 
 

Page 40 of 199



 

4.3  CSN Network Laboratory Activities Organization 

4.3.1 EPA QA Laboratories 

 

 

 
 

4.3.2 Contracted Support Laboratory Organization 

Management Organization—

 
 
 
 

Quality Assurance Organization—
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Technical Organization—

 Sample Handling and Archival Laboratory (SHAL).

 Gravimetric and Microscopy Laboratories

 Elemental Analysis Laboratory

 Cations/Anions Laboratory

 Carbon Species and Semi-volatile Organic Carbon Compounds Laboratory

 Denuder Refurbishment Laboratory.

 Data Management Office
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EPA Project Officer
and

Delivery Order Project Officers 

Quality Assurance Manager

Deputy Quality Assurance 
Manager

QA Support Staff

CSL Services Program 
Manager

CSL Deputy Services 
Program manager

Subcontractors

Technical Advisors

Consultants

Sample 
Handling and 
Archiving Lab 

(SHAL)

Manager

Support Staff

Gravimetric and 
Microscopy 

Labs

Technical 
Supervisor

Support Staff

Elemental 
Analysis Lab

Technical 
Supervisor

Support Staff 
and 

Subcontractors

Cations/Anions 
Lab

Technical 
Supervisor

Support Staff

Carbon 
Species and 
SVOC Lab

Technical 
Supervisors

Support Staff 
and 

Subcontractors

Denuder 
Refurbishment 

Lab

Technical 
supervisor

Support Staff

Data 
Management 

Office

Technical 
Supervisor

Support Staff

Services 
Program 
Manager

Data Set 
Releases

State/Local
EPA DOPO
AQS

Services 
Program 
Manager

Send/Receive 
Sampling 

Media
State
Local
Tribal
EPA Regions

Figure 4-2. Laboratory Technical Management and Staff Organization for CSN Filter 
Analysis and Data Reporting. 
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5.0  Background and Problem Definition

5.1  Background 
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Note that this Quality Assurance Project Plan (QAPP) still pertains to the filter-based 
collection and measurement of speciated PM2.5. IMPROVE protocol sites that are part of 
the CSN network are subject to siting criteria of the CSN and IMPROVE, but their 
operating procedures and data management are subject to the IMPROVE QAPP and 
standard operating procedures (SOPs). The IMPROVE network operates under its own 
QAPP for the purposes of supporting the assessment of visibility impairment and regional 
haze. Those documents may be found on the IMPROVE website 
http://vista.cira.colostate.edu/improve/Publications/publications.htm; or through a link on 
AMTIC at http://www.epa.gov/ttn/amtic/qapollutant.html.

5.2  Problem Definition 
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5.3  PM2.5 Speciation Sampling Techniques and Ongoing Research

5.4 Monitoring Network Design Considerations

Code of Federal Regulations
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5.4 Monitoring Site-Specific Design Considerations

APPENDIX E: PROBE AND MONITORING PATH SITING CRITERIA FOR 
AMBIENT AIR QUALITY MONITORING, in addition to the Appendix A requirements, 
are summarized below.
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6.0  Project/Task Description

6.1 Description of the Work to be Performed
6.1.1 Overview of CSN Operations
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Table 6-1.  Critical Measurements in the PM2.5 CSN

Parameter and/or Analyte Methodology
Field Site

Analytical Support Laboratory

6.2  Field Activities 
6.2.1 Checklist of Field Activities
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Table 6-2. Checklist of PM2.5 CSN Site Operator Field Activities

Activity Frequency Comment or Reference

Quality Assurance
Guidance Document 
2.12

†
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Activity Frequency Comment or Reference

† The contract support lab will conduct a level 0 and level 1 validation but the field operators must 
participate by accurately entering data on the COC and field data form (CAFDS), and then they must 
review the data that have been recorded to accompany the results to make sure there are no 
transcription errors. They would participate in levels 2 and 3 validations when the SLT data analyst 
inquires about specific sampling results and associated meta data.

6.3 Laboratory Activities

6.3.1 Pre-sampling Activities

6.3.2 Post-sampling Activities
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Mass and Elements 
Sodium-Lead

PTFE Teflon

Acceptance Testing

Pre-sampling 
Gravimetry

PTFE Teflon

Equilibration

Acceptance Testing

Prefiring

Quartz

Carbon: Total, Organic, 
Elemental and Carbonate

X-Ray Fluorescence 
Elements Sodium-

Lead

Post-sampling 
Gravimetry Mass

Field Sampling

Transfer to the Field

Transfer to the 
Laboratory

Quartz

Filter and extract 
handling

Thermal Optical Analysis 
Total, Organic, and 

Elemental, Carbonate 
Carbon

Database: AIRS-AQS 
Input

Refrigerated
Storage

Cations: Ammonia Sodium, 
Potassium

Anions: Nitrate, Sulfate

Refrigerated Storage 
and Archive for possible 

Re-analysis

Nylon

Washing

Acceptance Testing

Nylon 
(Teflon in case of 

URG samples)

Ion Chromatography 
Ammonium, Sodium, 

Potassium, Nitrate, and 
Sulfate

Filter Extraction

Figure 6-3.  Diagram of laboratory filter processing and analysis activities, by filter type. 
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6.3.3 Critical Laboratory Processes and Measurements

μ
μ

μ

6.4 Schedule of Activities

6.4.1 Planning Time Lines

Table 6-3. Sequence of Activities for Bringing a PM2.5 CSN Field Site On-Line

Activity Notes
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Activity Notes

6.4.2 Implementation Time Lines

Code of Federal Regulations

6.4.3 Field Time Lines
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Table 6-4.  Critical Filter and Denuder Holding and Use Times 

6.4.4 Data Assessment Time Line
—

—

Filter or Denuder Type Field Deadlines Laboratory Deadlines
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6.4.5 OAQPS Reporting Time Lines
—

6.5 Project Assessment Techniques

6.6  Project Records

6.7 References
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Page 1 of 5  

7.0 Quality Objectives and Criteria for Measurement Data

7.1 Data Quality Objectives Process

Guidance on Systematic 
Planning Using the Data Quality Objectives Process

 
 
 
 
 
 
 

7.2 Development of DQOs for the PM2.5 Chemical Speciation Network

5
percent 5
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Page 2 of 5  

 
 
 
 

 

7.3 Measurement Quality Objectives

Precision 
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Page 3 of 5  

Bias

Representativeness

Detectability

Detection Limits Exist in the Field Measurements and the Laboratory -

Completeness 

Comparability 

Quality Assurance Project Plan: Chemical Speciation of PM2.5 Filter Samples
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Page 4 of 5  

Table 7-1.  MQOs for Total Measurement Error

Analysis MQO for Total Measurement Error (Expressed as % CV)

Table 7.1a MQOs for Total Measurement Error 
(2007-2010 Data From Collocated Samplers  

Upper Bound 90th Percentile CV From Values> MDL) 
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Page 5 of 5  
7.4 References

Guidance on Systematic Planning Using the 
Data Quality Objectives Process: EPA QA/G-4

Particulate Matter (PM2.5 ) Speciation Guidance 
Document (Third Draft)

Data Quality Objectives for the Trends 
Component of the PM2.5 Speciation Network

Strategic Plan:  Development of the Particulate 
Matter (PM2.5) Quality System for the Chemical Speciation Monitoring Trend Sites
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8.0  Special Training Requirements/Certification

8.1 Training

8.1.1 State, Local, and/or Tribal Agency PM2.5 Training

 

 

 Particulate Matter Speciation Guidance Document
Strategic Plan: Development of the PM2.5 Quality System for the 

Chemical Speciation Monitoring Trend Sites
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Quality Assurance Handbook for Air Pollution Measurement 
Systems, Volume IV: Meteorological Measurements

 

Internet Resources—

Ambient Monitoring Technical Information Center 

http://www.epa.gov/ttn/amtic/specgen.html

EPA/OAQPS

http://www.epa.gov/oar/oaqps/pm25/

National Park Service

http://vista.cira.colostate.edu/IMPROVE/

http://vista.cira.colostate.edu/IMPROVE/publications/IMPROVE_SOPs.htm

http://vista.cira.colostate.edu/IMPROVE/publications/news_letters.htm
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PM2.5 Speciation Sampler Manufacturers' Information and Contacts 

www.urgcorp.com

www.metone.com

8.2  Certification
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9.0 Documentation and Records

9.1 Information in the Management and Organization Reporting Package

A fundamental requirement for the operation of any data 
gathering project is that the sponsoring organizations should 
prepare a Quality Assurance Project Plan (QAPP) and have it 
approved prior to the commencement of data gathering 
operations.  In the case of the Chemical Speciation Network, 
the approvals would occur at the state, local, and/or Tribal 
(SLT) agency level and at the EPA Regional Office level. The 
EPA signatories would be the Regional Speciation 
Coordinator and the Regional QA Officer. However, there are 
some states, who have acquired full approval and signature 
authority through Regional approval of their Monitoring 
Program’s Quality Management Plan.  
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Table 9-1. CSN Reporting Package Information

Categories Record/Document Types

9.2  Information in the Field Operations Reporting Package
9.2.1  Site Information 
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9.2.2 Field Operations

Field Notebooks—

Field Binders

Sample Shipping/Receipt

9.2.3 Electronic Data Collection at Field Sites

—
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9.2.4  Hand-Entered Data at Field Sites

9.3 Information in the Laboratory Operations Reporting Package
9.3.1  General Laboratory Information 

9.3.2  Laboratory Operations 

9.4 Information in the QA Reporting Package

9.4.1 Network QA Manager
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9.4.2 State and Local Field Site QA Offices

9.4.3 Contracted Support Laboratory QA Manager’s Office 

9.4.4  EPA QA Laboratory and Regional Offices support

9.5  Reports to Management
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9.6 Archival and Retrieval of Data Reporting Packages
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10.0  Sampling Process Design

Code of Federal 
Regulations

Guidance for Network Design and Optimum Site Exposure for PM2.5 and PM10

10.1 Scheduled Project Activities, Including Management Activities
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Table 10-1.  Sequence of Activities for CSN Contracted Support Laboratory 

Activity Notes

10.2 Rationale for the Design
10.2.1 Network Design

Federal Register
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Table 10-2. Design Criteria for Collection Site Surroundings

10.2.2 Speciation Sampler Design and Deployed Models

10.2.3 Sampling Frequency
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10.2.4 Collocation of samplers 
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10.2.5 Deviations From the Sampling Plan

10.3 References 
Guidance for Network Design and Optimum Site 

Exposure for PM2.5 and PM10

Particulate Matter (PM2.5) Speciation Guidance 
Document.
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11.0  Sampling Methods Requirements

11.1 Sample Collection and Preparation
11.1.1  Preparation 

11.1.2 Field Sample Collection

local standard time
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11.1.3 Sampler Recorded Measurements

Table 11-1. Summary of Information Provided by Speciation Sampler 

Information to be Provided Units

Availability Provided to 
AQS

DatabaseAnytime End of Period Visual Display
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11.1.4  Sampling Module Transportation 

11.1.5 Field Maintenance and Calibration

11.2 Sampling/Measurement System Corrective Action Process
11.2.1 Corrections to the SOPs

Class 1—

Class 2—
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Class 3—

11.2.2  Data Operations 

11.3 Avoiding Sample Contamination; Temperature and Holding Time 
Requirements

11.3.1  Sample Contamination Prevention 
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Replace and Discard Original

Add Material to Document

Notes:

Figure 11-1. Quality bulletin.
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11.3.2 Temperature Preservation and Holding Time Requirements  

Table 11-2.  CSN Field Operations Corrective Procedures

Item Problem(s) Action Notification
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Item Problem(s) Action Notification
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12.0  Sample Handling and Custody Requirements

12.1 Introduction

 

 

12. 2 Filter Handling and Custody Procedures Prior to Sampling Event

12.2.1 Procedures in the CSN Laboratory 
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12.2.2 Procedures at the Field Office

 

 

 

 

Remove the gel packs and 
freeze them at -18 .
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12.3 Sample Handling and Custody Procedures for Collection of Samples

12.3.1 Installation of Filters

12.3.2  Post-sampling Procedures at the Field Collection Site
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Figure 12-2 CSN Custody and Field Data Form for URG 3000N Sampler
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CAFDF Section Explanation of Section Contents

 
 
 

The operator must 
enter these data clearly and must double-check the values against the sampler 
display screen.

he operator must enter these data 
clearly and must double-check the values against the sampler display screen.

12.3.3 Post-sampling Shipping Procedures 
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12.3.4 Procedures in the CSN Laboratory 

12.4 Filter and Sample Archival in the CSN Support Laboratory

Quality Assurance Project Plan: Chemical Speciation of PM2.5 Filter Samples
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13.0 Analytical Methods Requirements

B.4 Analytical Methods Requirements
B.4.1 Gravimetric Mass Determination
Standard Operating Procedure for PM2.5 Gravimetric Analysis 

B.4.2 EDXRF Analysis for Elements

RTI
Standard Operating Procedures for X-Ray Fluorescence Analysis of PM2.5 Deposits on Teflon 
Filters

CHESTER LabNet
 Standard Operating Procedures for the Sample Receipt and Log In 
 Standard Operating Procedures for the Analysis of Elements in Air Particulates by XRF

(Kevex 771)
 Standard Operating Procedures for the Analysis of Elements in Air Particulates by XRF

(Kevex 770 and 772) 
 Standard Operating Procedures for the Kevex Spectrometer Data Generation, 

Interpretation, and Reporting 
 Standard Operating Procedure for the Kevex XRF Spectrometer Calibration 

B.4.3 Extraction and Analysis of Anions and Cations

 Standard Operating Procedure for Cleaning Nylon Filters Used for Collection of PM2.5 

Material 
 Standard Operating Procedures for PM2.5 Anion Analysis 
 Standard Operating Procedures for PM2.5 Cation Analysis

 
B.4.4 Carbon Analysis

Standard Operating Procedure for the 
Determination of Organic, Elemental, and Total Carbon in Particulate Matter Using a 
Thermal/Optical-Transmittal Carbon Analyzer
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Standard Operating Procedure for Thermal/Optical Reflectance 
Carbon Analysis of Aerosol Filter Samples

Standard Operating Procedures for Temperature Calibration of the Sample Thermocouple in 
a Sunset Laboratory or a DRI Model 2001 Carbon Aerosol Analyzer

Standard Operating Procedure for the Determination of Carbon Fractions in Particulate 
Matter Using the IMPROVE_A Heating Protocol on a Sunset Laboratory Dual-Mode Analyzer 

Standard Operating Procedure for the Determination of Carbon Fractions in Particulate 
Matter Using the IMPROVE_A Heating Protocol on a DRI Model 2001 Analyzer 

Table B.4.1 

 

B.4.5 Semi-volatile Organic Compounds
Standard 

Operating Procedures for Analysis of SVOC by GC/MS. 

B.4.6 Characterization of Particles by Electron and Optical Microscopy

B.4.6.1 Scanning Electron Microscopy
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Standard Operating Procedure for Sample Preparation and 
Analysis of PM10 and PM2.5 Samples by Scanning Electron Microscopy. 

B.4.6.2 Optical Microscopy

Quality Assurance Plan: Chemical 
Speciation of PM2.5 Filter Samples
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14.0  Quality Control Requirements

Quality Assurance Plan Chemical 
Speciation of PM2.5 Filters

Code of Federal Regulations,
Quality Assurance Handbook for Air Pollution Measurement 

Systems
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Table 14-1.  MQOs and Associated QC Activities for the PM2.5 CSN

Measurement Frequency

Acceptance Criteria 
(MQO) or Advisory 

Limit 
Corrective Action if Out 

of Specification
Samples or 
Channels
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Measurement Frequency

Acceptance Criteria 
(MQO) or Advisory 

Limit 
Corrective Action if Out 

of Specification
Samples or 
Channels

Temperature:

independent

Pressure:

independent
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Measurement Frequency

Acceptance Criteria 
(MQO) or Advisory 

Limit 
Corrective Action if Out 

of Specification
Samples or 
Channels

Flow Rate:

independent

independent
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Measurement Frequency

Acceptance Criteria 
(MQO) or Advisory 

Limit 
Corrective Action if Out 

of Specification
Samples or 
Channels

Blanks(f):
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(f) 
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14.1 Quality Control Checks
14.1.1 Checks

14.1.2 Audits and Independent Checks

Page 106 of 199



14.2 QC Samples
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Figure 14-2.  CSN QA/QC Report Form

Chemical Speciation Network
Flow Check Worksheet
MetOne SASS - Primary Sampler version 25
Note - Cyan fields are entered from URG worksheet or calculated - yellow fields are to be filled in here
Location Date
AQS Site ID Missing Date, Site Name, Site Code, or POC
AQS Sampler POC 5
Site Information
Sampler Type (Model)

Operator(s) Affiliation
Check Type

Sampler S/N
Head S/N
Pump S/N

Last Calibration Date

Reference Standards
Flow Reference Std Model Standard S/N

Specify if "Other" Calibration Date
Temperature Ref Std Model Standard S/N

Specify if "Other" Calibration Date
BP Std Model Standard S/N

Specify if "Other" Calibration Date

Significant 
Findings:

General 
Findings:

Select From Dropdown List

Select From Dropdown List

Select From Dropdown List

Flow Verification by Site Operator

Select From Dropdown List
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Flow Check
For the reference standard, enter "UR" for under range and "OR" for over range flow readings.

L/min % Difference      Within ± 10%?
Lower Limit Ref Std Upper Limit SASS SASS - Ref Pass Fail

Channel 1 NA NA  
Channel 2 NA NA  
Channel 3 NA NA  
Channel 4 NA NA  
Channel 5 NA NA  
Channel 6 NA NA  
Channel 7 NA NA  
Channel 8 NA NA  
Retest after Calibration

L/min % Difference      Within ± 10%?
Lower Limit Ref Std Upper Limit SASS SASS - Ref Pass Fail

Channel 1 NA NA  
Channel 2 NA NA  
Channel 3 NA NA  
Channel 4 NA NA  
Channel 5 NA NA  
Channel 6 NA NA  
Channel 7 NA NA  
Channel 8 NA NA  

MetOne SASS - Primary Sampler
Clock Check

     5 minutes or less?
Ref Std SASS Pass Fail

Check Time
Date 1/0/1900 Missing Sampler Date!

Recalib Time
Date 1/0/1900

Leak Test
Initial Check After Correction

A  L/min B  L/min Pass Fail A Fail B
Channel 1 Channel 1
Channel 2 Channel 2
Channel 3 Channel 3
Channel 4 Channel 4
Channel 5 Channel 5
Channel 6 Channel 6
Channel 7 Channel 7
Channel 8 Channel 8

   Greater than 0.10 L/min fails

If Local Time is under daylight savings, convert Ref Std to Local Standard Time.   Daylight Saving Time begins 
for most of the United States at 2:00 a.m. on the first Sunday of April. Time reverts to standard time at 2:00 a.m. 
on the last Sunday of Octobe

Difference 
Minutes

Time (hh:mm)
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MetOne SASS - Primary Sampler
Reference Standard vs Design Flow

L/min % Difference      Within ± 10%?
Lower Limit SASS Upper Limit Ref Std Ref-Design Pass Fail

Channel 1 6.03 6.7 7.37  
Channel 2 6.03 6.7 7.37  
Channel 3 6.03 6.7 7.37  
Channel 4 6.03 6.7 7.37  
Channel 5 6.03 6.7 7.37  
Channel 6 6.03 6.7 7.37  
Channel 7 6.03 6.7 7.37  
Channel 8 6.03 6.7 7.37  
Retest after Calibration

L/min % Difference      Within ± 10%?
Lower Limit SASS Upper Limit Ref Std Ref-Design Pass Fail

Channel 1 6.03 6.7 7.37  
Channel 2 6.03 6.7 7.37  
Channel 3 6.03 6.7 7.37  
Channel 4 6.03 6.7 7.37  
Channel 5 6.03 6.7 7.37  
Channel 6 6.03 6.7 7.37  
Channel 7 6.03 6.7 7.37  
Channel 8 6.03 6.7 7.37  

Ambient Temperature Check
Degrees C

Lower Limit Ref Std Upper Limit SASS Difference Pass Fail
NA NA  

Retest After Recalibration
NA NA  

Within ± 2 degrees?
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MetOne SASS - Primary Sampler
Filter Temperature Check

Degrees C
Lower Limit Ref Std Upper Limit SASS Difference Pass Fail

Channel 1 NA NA  
Channel 2 NA NA  
Channel 3 NA NA  
Channel 4 NA NA  
Channel 5 NA NA  
Channel 6 NA NA  
Channel 7 NA NA  
Channel 8 NA NA  

Retest After Recalibration
Channel 1 NA NA  
Channel 2 NA NA  
Channel 3 NA NA  
Channel 4 NA NA  
Channel 5 NA NA  
Channel 6 NA NA  
Channel 7 NA NA  
Channel 8 NA NA  

Pressure Check
mm Hg

Lower Limit Ref Std Upper Limit SASS Difference Pass Fail
NA NA  

Retest after recalibration

NA NA  

Within ± 2 degrees?

 Within ± 10 mm?

14.2.1 Blanks
Field Blanks—

Trip Blanks—
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SHAL Blanks

14.3  Collocated Samplers

14.4 Calculations of Accuracy, Bias, Precision, and Completeness

Flow Rate, Temperature, Barometric Pressure, and Other Checks Against a NIST-Traceable 
Standard
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14.4.1 Percent Difference of a Single Measurement

Specifically for: Temperature;
       Barometric pressure;
            Other checks against a known standard

di
di i,

Equation 1

d
meas audit

auditi

  

 di
audit
meas
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d audit design 
design if

    

Equation 1a

  

 difr
audit  

14.4.2 Percent Difference for Collocation with a Federal Reference Method (FRM) Sampler 
(Gravimetric Only) and Collocation With Another PM2.5 Speciation Sampler (All
Analytes) 

PM2.5 

PM2.5 PM2.5 

PM2.5 

Page 114 of 199



di
Equation 2

d
X Y

X Yi
i i

i i

di =

 Xi
Yi = 

14.4.3 Calculation of Bias 

Equation 3
bias AB t AS

n
n

n t0.95,n-1
AB di’
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Equation 4

AS di

Equation 5

di

14.4.4 Calculation of Precision 

AB
n

d i
i

n

AS

n d d

n n

i
i

n

i
i

n
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Equation 6

n-1 . 

14.4.4 Calculation of Completeness 

all 

n

n

i

n

i
ii n

nn

ddn
CV

C
N N

N
t invalid

t
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14.5 References
Quality Assurance Guidance Document 2.12.  

Monitoring PM2.5 in Ambient Air Using Designated Reference or Class I Equivalent Methods

Strategic Plan: Development of the Particulate 
Matter (PM2.5) Quality System for the Chemical Speciation Monitoring Trend Sites

“Calculations for Data Quality Assessment.”

Page 118 of 199



15.0  Sampler/Equipment, Testing, Inspection and Maintenance 
Requirements

15.1 Testing and Acceptance Criteria

 
 

 

15.2 Maintenance
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Table 15-1.  Testing and Acceptance Criteria Checklist for PM2.5 Speciation Samplers

Check or Criteria Yes? No?

Certifying Official’s Signature __________________Date______ Circle one  Accept? Reject?
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Table 15-2.  Preventive Maintenance and Recertification of CSN Field Equipment

Maintenance Item Recommended Frequency
PM2.5 Speciation Samplers

Calibration and Check Devices

15.3  Critical Spare Parts
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16.0  Instrument Calibration and Frequency

16.1 Overview

 
 
 
 

 
 

16.2 Calibration and Verification of Field Instrumentation
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Temperature Probes—

Barometric Pressure—

Time Sensor—

Flow Rate—
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Calibration Standards—

American National Standard for Calibration - Calibration 
Laboratories and Measuring and Test Equipment - General Requirements

Calibration Procedures—

Whenever 
possible, the individual flow rates should be calibrated independently of each other.

Calibration Frequency—

Documentation

16. 3 Calibration and Verification of Laboratory Instrumentation

—

Code of Federal Regulations

Quality Assurance Project Plan: Chemical Speciation of PM2.5 Filter Samples
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Table 16-1.  Acceptance Criteria and Calibration and Maintenance Frequencies for 
PM2.5 Chemical Speciation Samplers

Criteria

Acceptance
Criterion or 

advisory limits Frequency SOP Comments
Field Calibrations and Routine Checks (by Operator or Site Supervisor)

Quarterly Checks and Audits (by Auditor or person 2 mgmt. tiers from operator, using different equipment)
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Criteria

Acceptance
Criterion or 

advisory limits Frequency SOP Comments

Initial Installation Calibration and recalibrations thereafter

Sampler Maintenance

Recertification of Standards (audit and calibration)
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Criteria

Acceptance
Criterion or 

advisory limits Frequency SOP Comments

Table 16-2.  Calibration Standards for PM2.5 Chemical Speciation Samplers

Description of 
Calibration Standard

QA Objective
Acceptance
Criterionb

Listed Uncertainty
for Calibration

Standard

Manufacturer
of Calibration

Standard

Model Number
of Calibration

Standard
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17.0 Inspection/Acceptance for Supplies and Consumables

17.1 Purpose

17.2  Critical Supplies and Consumables for Field Site Operations

17.3 Acceptance Criteria
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Table 17-1.  Inventory List for CSN Field Equipment and Supplies

Quantity 
per Site 

Operator Equipment and Supply Description
Vendor/

Catalog No. Make/Model No.
Speciation Sampling Equipment and Supplies

Mounting Equipment and Tools

Calibration/Check Standards and Related Equipment

Spare Parts

Cleaning and Maintenance Supplies and Equipment

Page 130 of 199



Page 131 of 199



18.0 Data Acquisition Requirements (Nondirect Measurements)

18.1 Acquisition of Nondirect Measurement Data

18.1.1  Chemical and Physical Properties Data 

 
 

 
 Handbook of 

Chemistry and Physics

18.1.2 Sampler Operation and Manufacturers’ Literature

18.1.3  Site Location Information 
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19.0 Data Management

19.1 Overview

Presampling Laboratory Activities
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Figure 19.1  The general flow of data between organizations 

Fully validated 
data to 

Contract Lab 

Filter Lot 
Acceptance 

Records

Filter Pre-
exposure 
Weights

Data Validation 
Level 0 & 1

CSN Contract 
Laboratory  

DBMS

SHAL Shipping 
Records

Chain of Custody 
Data Records

Analytical Results

Distribution to the 
MO’s to Final 

Validation

 
AQS Upload

MO Data 
System

Final Data 
Validation 
All levels

Internal QA/QC Data 
COCD Forms

Logbooks
Shipping Records

Audit Results
CA. Data, etc.

STN Laboratory

Monitoring Organization

Monthly Data 
Reports in 
hardcopy and 
electronic format

Sampler Verification 
and Audit Reports 

DOPO

Field Activities
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Postsampling Laboratory Activities

Data Verification and Validation at the CSN Laboratory

Data Reporting to the DOPO

Data Validation Activities at the SLT Monitoring Agencies

19.2 Data Management Activities at the CSN Contracted Support 
Laboratory

19.3 Data Management Activities at the Monitoring Agency
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19.3.1 Shipping and Receiving Records

Before Sampling: 

 
 
 

 
 

After Sampling: 
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19.3.2  Custody and Field Data Form 

 

 
 

 
 
 
 

 

19.3.3  Data Management Activities During Data Validation by the Monitoring Agency
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19.3.4 Reporting Data to AQS

19.4 Recommended Data Management Practices
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19.4.1  Manual Data Entry 

 100 Percent Data Verification on Input

 Range Checking

19.4.2 Electronic Data Entry
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19.4.3  Sample and Data Tracking 

19.4.4  Data Recording, Security, and Archiving 
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19.5 Data Validation
19.5.1 Validation Checks and Procedures
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Table 19-1.  Suggested Support Laboratory Data Record Archival Summary 

Type of Record L
ab

or
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A
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Y

Data Archival Location or Responsibility
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Table 19-2.  Validation Check Summaries

Type of Data Check

Electronic 
Transmission and 

Storage Manual Checks
Automated 

Checks

Table 19-3.  Data Transfer Operations

Description of Data 
Transfer Originator Recipient QA Measures Applied
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Description of Data 
Transfer Originator Recipient QA Measures Applied

 

 

19.5.2 Data Flagging

Invalid data should not be reported to 
AQS
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19.5.3 Audit Trails

 
 

 
 

 

 
 
 
 
 

19.6 Data Transformations

Table 19-5.  Raw Data Calculations 

Parameter Units Conversion type Equation
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NOTE:  Table 19-5 is applicable to the general categories of analytes to be produced by the 
CSN program. Calculations within these categories are similar. Standard calculations such as 
unit conversions and equations for calculating standard statistics are not provided. Calculations 
involved in instrument calibrations are described in the respective SOPs and operating manuals 
for the PM2.5

19.7 Data Reduction

 speciation sampler.  

 

 

 

19.8  Data Analysis

19.9 Data Storage and Retrieval
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20.0 Assessment and Response Actions

20.1 Types of Assessments

 
 
 
 
 
 

Guidance for Preparing, Conducting, and Reporting the Results of 
Management Systems Reviews

Guidance on Technical Audits and Related 
Assessments for Environmental Data Operations

Guidance for Data Quality Assessment

20.2 Assessment Frequency
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Table 20-1.  Assessment Summary

Assessing Agency Type of Assessment Entity Assessed Frequency

20.3 Acceptance Criteria
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20.4  Assessment Personnel
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20.5  Assessment Reports
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20.7 Implementation of Response Actions
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Assessment Finding Response Form 

Assessed Site or Laboratory ______________________:___________________ 

Assessment Title: ____ __________ Assessment #: ______ Finding #: _______

________________________________________________________________________ 

Finding:

Cause of the problem:

Actions taken or planned for correction:

Responsibilities and timetable for the above actions:

Prepared by: _______________________ Date: _____________

Signed by: _________________________ Date: _____________

Speciation QA Manager

Reviewed by: _______________________ Date: _____________

Response actions and remarks:

Is this assessment finding closed? ___________ When (date) ___________

Signed by: ______________________________________________________

File with official assessment records. Send copy to assessed organization.
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20.8 References

Guidance on Assessing Quality Systems. 

SLAMS/NAMS/PAMS Network Review 
Guidance.

 Data Quality Assessment: A Reviewer’s Guide

Guidance on Technical Audits and 
Related Assessments for Environmental Data Operations

Government Auditing Standards.

Page 159 of 199



21.0 Reports to Management
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Table 21-1.  Summary of Reports to Management for the CSN 

Type of Report Contents Author Recipient Frequency Posting
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21.1 Annual Quality Control (QC) Summary Report (Laboratory)

21.2 Annual QA Report to Management (Network Review)

 
 
 
 

 

 

21.3 Precision, Bias and Accuracy Reports
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21.4 Laboratory Performance Evaluation and Technical Systems Audit
Results

21.5 Site TSAs (External) 

21.6 Routine Quality Control Records
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21.7 Data Validation Summaries

21.8 Corrective Action Reports and Performance-Related Records
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22.0  Data Review, Validation, and Verification Requirements

 
 
 
 
 
 
 

22.1 Data Verification and Validation Responsibilities

Page 165 of 199



T
ab

le
 2

2-
1 

D
at

a 
V

er
ifi

ca
tio

n 
A

ct
iv

iti
es

an
d 

R
es

po
ns

ib
ili

tie
sf

or
 th

e
C

SN

V
er

ifi
ca

tio
n 

A
ct

iv
ity

St
at

e,
 L

oc
al

 o
r 

T
ri

ba
l M

on
ito

ri
ng

O
rg

an
iz

at
io

n
C

SN
L

ab
or

at
or

y 

P
ag

e 
16

6 
of

 1
99



V
er

ifi
ca

tio
n 

A
ct

iv
ity

St
at

e,
 L

oc
al

 o
r 

T
ri

ba
l M

on
ito

ri
ng

O
rg

an
iz

at
io

n
C

SN
L

ab
or

at
or

y 

P
ag

e 
16

7 
of

 1
99



V
er

ifi
ca

tio
n 

A
ct

iv
ity

St
at

e,
 L

oc
al

 o
r 

T
ri

ba
l M

on
ito

ri
ng

O
rg

an
iz

at
io

n
C

SN
L

ab
or

at
or

y 

P
ag

e 
16

8 
of

 1
99



V
er

ifi
ca

tio
n 

A
ct

iv
ity

St
at

e,
 L

oc
al

 o
r 

T
ri

ba
l M

on
ito

ri
ng

O
rg

an
iz

at
io

n
C

SN
L

ab
or

at
or

y 

P
ag

e 
16

9 
of

 1
99



22.2 Corrective Action Reporting Process

 

 

 

 

 

22.3 Use of QC Information for Verification and Validation

22.4 Use of Calibration Information for Verification and Validation

 

Page 170 of 199



 

 

 

Table 22-2.  Quality Control Data for CSN Data Verification and Validation 

Type of QC 
Data Responsibility Usage for Verification and Validation
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Type of QC 
Data Responsibility Usage for Verification and Validation

Page 172 of 199



 

 

 

 

 

22.5 Level 0 Verification and Validation
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22.6 Level 1 Data Validation

 

 

 

 

22.7 Data Screening Techniques Used by the Contracted Support 
Laboratory
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Preliminary Crosstab Reports by Site, Parameter Occurrence Code (POC), and Scheduled 
Dates

 

 

 
 

Examination of Chain of Custody Forms   

Statistical Outlier Checks and Range Checks. 
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Entry and Verification of Data Changes from SLT Agencies and AQS Data Verification

 

 

 

 

Table 22-3.  Statistical Validation Limits for Blanks 

Sampler/ 
Analyte(s) Percentile Tail Sample Type

Limit
μg/filter

Flagged
Analytes

Internal
Flag
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Table 22-4.  Statistical Validation Limits for Routine Data

Percentile Tail Analyte(s) Sample Type
Limit
g/m3

Flagged
Analytes

Internal
Flag

Table 22-5.  Mapping of Outlier Flags Onto AQS Codes

Objective Cause Found for Level 1 Outlier

AQS codes
If NOT Invalid

(Suspicious)
If Invalid

Table 22-6.  Automated Range Checks 

Parameter Limits AQS Flag or Action

Temperature Reasonableness 
(all temperature channels)

-20 < T < 45 (could vary by site 
and season)

AN - machine malfunction
or other code as appropriate

Barometric Pressure (all) 550 < BP < 800 AN - machine malfunction
or other code as appropriate
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22.8 Treatment of Deviations From Requirements

Flag Data in AQS—
valid

Invalidate Data in AQS—

CAR Process—

Revision of SOPs and Other Project Documentation—

Consultation to Determine Impact of Deviation—

Notification of EPA or Other Stakeholders

22.9 Verification and Validation Criteria: Field Component

—
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Table 22-7.  Data Verification and Validation Summary

Item Criteria
Applicable 

to Comment

Flag in 
AQS if 

Violated
Invalidate
if Violated
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Item Criteria
Applicable 

to Comment

Flag in 
AQS if 

Violated
Invalidate
if Violated

 

 

 

 

 
 

 
 
 
 

 

 
and 
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Speciation Data Validation and Analysis Tool 
(SDVAT 
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Program Manager—

Data Validation Specialist—
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 Manual Data Inspection

 Systems Audit Report Results

 Performance Audit Results

 Collocated Sample Results

 Operator's Notes and Site-Specific Information

 Shipping Records
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 Corrective Action Requests that Affect Data Quality

 Interparameter Checks

 Time Series Analysis

 Outlier Checks
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Data 
Quality Objectives for the Trends Component of the PM2.5 Speciation Network
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Flow Rate Checks—
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Analytical QC Samples Including Analysis of Standards, Duplicates, and Matrix Spikes—

Field Blank Results—

Laboratory Blank Results—

Collocated Sampling Results—
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Code of Federal 
Regulations
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 Increase the Frequency of Sampling

 Add Additional Samplers

 Remedy Siting Problems

 Improve QC and Maintenance
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Guidance on Systematic 
Planning Using the Data Quality Objectives Process: EPA QA/G-4

 Data Quality Assessment: A 
Reviewer’s Guide, ,

Data Quality Objectives for the Trends 
Component of the PM2.5

Particulate Matter (PM

 Speciation Network

2.5) Speciation 
Guidance Document (Final Draft)
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