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PROJECT/TASK ORGANIZATION (Element A4)

The Role of the Environmental Management Office

This Tribal office incorporates quality assurance activities as an integral part of any program that gathers
environmental data, from work in the field, from their own data analysis and reporting, and from any
consulting and contractor laboratories which they may use.
The following sections list the responsibilities of each individual in the Bishop Paiute Tribe’s
Environmental Management Office involved in the Air Quality Program. The Tribal Administrator, who is
above the Environmental Director in the organization, is the Authorized Agent of the Principal and
signing party on all contracts entered into by the Tribe which are coordinated by Air Program staff.
Likewise, the payer of the contract is the Chief Financial Officer, on behalf of the Bishop Paiute Tribal
Council. An organizational chart is included in Figure 1.
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Figure 1.

BPT Organizational Chart (2021)

Environmental Director – Brian Adkins
The Environmental Director has overall responsibility for managing the Environmental Management
Office’s Air Quality Program. The Director does not have direct responsibility for instrument
maintenance, data collection or data management, and is not responsible for day-to-day QA
implementation. The Director is responsible for establishing QA policy and for resolving issues arising at
the organizational level which may affect QA. Major QA-related responsibilities of the Environmental
Manager include:
• Reviewing acquisition packages (contracts, grants, cooperative agreements, inter-agency
agreements) to determine the necessary QA requirements;
• Assuring that the Air Quality Program develops and maintains this QAPP and ensuring
adherence to the document by staff, and outside contractors as appropriate;
• Maintaining regular communication with the field, and other technical staff;
• Ensuring that all personnel involved in this program have access to any training or QA
information needed to be knowledgeable in QA requirements, protocols, and technology of that
activity;
• Reviewing and approving this QAPP;
• Ensuring that this program is covered by appropriate QA planning documentation (e.g., QA
project plans and data quality objectives);
• Ensuring that reviews, assessments and audits are scheduled and completed;
• Recommending required management-level corrective actions; and
• Serving as the program QA liaison with EPA regional QA Managers or QA Officers and the EPA
regional Project Officer.
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Air Quality Specialist – Emma Ruppell
The Air Quality & Meteorology Specialist (referred to in this document as the Air Quality Specialist) is
responsible for carrying out the work in the field and ensuring that the data they gather meet the
requirements of this QAPP. Responsibilities include:
• Developing and maintaining this QAPP;
• Developing QA documentation and providing answers to technical questions;
• Participating in training and certification activities;
• Writing and modifying standard operating procedures (SOPs);
• Verifying that all required QA activities are performed and that measurement quality standards
are met as required in this QAPP;
• Following all manufacturer's specifications;
• Performing and documenting preventative maintenance;
• Documenting deviations from established procedures and methods;
• Reporting all problems and corrective actions to their supervisor;
• Assessing and reporting data quality;
• Preparing and delivering reports to their supervisor; and
• Flagging suspect data.
QA Manager (Contractor) – Scott Weaver
Scott Weaver was formerly staff of GBUAPCD for 18 years; his duties there were mainly performing data
analysis. Mr. Weaver, has been assisting the Air Program via contract since 2015, and has experience
performing air monitoring activities. This ensured continuity by providing supplemental expert guidance,
training, and technical assistance for the Air Quality Specialist. In 2021, Mr. Weaver’s duties were
changed when he committed to the role of the Program’s QA Manager, and he no longer provides
assistance with the monitors. A summary of his primary duties as QA Manager are:
• Perform Level 3 data review and analysis for select periods, including review of Level 1 and 2
validations, and review of QC records and audit reports, to establish qualification of the
monitoring data in meeting criteria outlined in this Plan. In the event that a Level 2 reviewer
was not available, Mr. Weaver will default to the Level 2 reviewer additionally.
• Report any problems identified during quarterly Level 3 data review and QA oversight
review to the Environmental Director, more senior staff and EPA as necessary, and the Air
Program.
• Advise on monitoring procedures, equipment, and regulatory specifications to ensure
monitoring is conducted in accordance with this QAPP and included SOPs for Data
Verifications and Management.
Outside Auditor – Dave Yoho, T&B Systems
The auditor from T&B Systems conducts an annual instrument audit and reviews quality assurance,
quality assessment, and quality control activities and ensures that ambient air quality data meet or
exceed the data quality objectives of the Tribe. The auditor is responsible for certifying standards used
in the field and generating audit reports. T&B Systems conducts audits for a number of air districts and
at times has performed audits for GBUAPCD. They also perform audits for the California South Coast Air
Quality Management District, for Santa Barbara, for the state of Wyoming, and for Clark County in
Nevada, and Maricopa County in Arizona, to name a few examples. They have performed audits for a
number of tribes in the region including, Lone Pine, Ft. Independence, Big Pine (in California), Walker
River, and Pyramid Lake (in Nevada). T&B is a technically sophisticated firm that conducted the upper
air monitoring for the Owens Dry Lake on behalf of GBUAPCD. The decision was made to use an outside
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contractor because GBUAPCD does not have sufficient personnel to conduct additional audits. Audits
performed by GBUAPCD were done under contract just like those performed by T&B Systems. Should
any questions or issues arise during audits or regarding audit reports, GBUAPCD will be contacted for
technical assistance. Appendix C contains example audit report, SOPs for conducting the PM2.5 audit,
and standard certifications for instruments used in audits.
Level 2 Data Reviewers
Since 2020, this role has been assumed by Cindy Duriscoe with the Big Pine Paiute Tribe. In the event
that a Level 2 reviewer was not available, Mr. Weaver will default to the Level 2 reviewer additionally.
Data review is primarily conducted in the QREST software (Quality Review & Exchange System for Tribes,
described in more detail throughout this Plan), or via direct analysis of raw data, or via data in the Vista
Data Vision software (also described below). Depending on factors such as staff availability, Level 2 data
reviewers could potentially include, for example, other neighboring tribal Air Quality staff such as Lone
Pine Paiute-Shoshone Air Quality Specialist, the Bishop Tribe Water Quality Specialist, the Owens Valley
Indian Water Commission Environmental Specialist, and ITEP staff.
Since the prior revision of this Plan, Air Quality staff from other Owens Valley Tribes and Bishop Tribe
have been able to collectively provide each other with assistance, which serves as independent
oversight when provided, though the lead responsibility of QA oversight is as otherwise discussed.
Great Basin Unified Air Pollution Control District (GBUAPCD) has historically made effort to be available
for technical assistance or contract assistance to the Tribe; in particular, Chris Lanane, Air Monitoring
Specialist, and Guy Davis. In 2016, the Tribe requested GBUAPCD to assess their availability and further
define their role in Bishop Tribe’s QA activities; no commitment was made at this time. Since then,
GBUAPCD staff have been available to answer specific questions as needs arise.
4.2

The Role of the EPA Region 9 Office

EPA Regional Offices have been developed to address environmental issues related to the Bishop Tribe’s
Air Programs within their region. EPA's Region 9 Office is responsible for the following activities in
support of this program:
• Reviewing, providing assistance with, and approving this QAPP;
• Responding to requests for technical and policy information and interpretations;
• Evaluating quality system performance through technical systems audits, performance
evaluations and network reviews, as appropriate for each grant and the Environmental
Management Office; and
• Making available the technical and quality assurance information developed by EPA to the tribal
agencies, and making the tribe aware of any unmet quality assurance needs of the tribal
agencies.
5.0
5.1

PROBLEM DEFINITION/BACKGROUND (Element A5)

Problem Statement and Background

The principal pollutants, also called criteria pollutants, are: particulate matter (PM-10, PM2.5), sulfur
dioxide, carbon monoxide, nitrogen dioxide, ozone, and lead. In 1970, the Clean Air Act (CAA) was
signed into law. The CAA and its amendments provide the framework for all pertinent organizations to
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protect air quality. This framework provides for the monitoring of PM2.5 by the Bishop Tribe’s
Environmental Management Office (EMO). The EMO’s sampling network of is designed for
informational purposes and to meet the following additional objectives:
• Determine the highest concentrations to occur in the area covered by the network (the Bishop
Paiute Reservation)
• Determine the impact on ambient pollution levels of significant sources or source categories
• Determine general background concentration levels
• Determine the extent of regional pollutant transport
• Comparisons to the Tribal Air quality Standards (adopted in 2006) will be used for informational
purposes only. (In 2006, Tribal Air Standards for PM10, PM2.5, ozone, and CO, that follow the State
standards, were adopted.)
Until the Bishop Tribe initiated PM-10 monitoring in April 2003 and PM2.5 monitoring in June 2004,
there was no air quality monitoring in the Bishop area. Great Basin Unified Air Pollution Control District
(GBUAPCD) had previously carried out PM-10 monitoring in the nearby town of Bishop from 1987 to
1997, but had discontinued monitoring. At present GBUAPCD operates a large portable monitoring
station at the White Mountain Research Station, to the East of Bishop. This is an NCOR station and the
monitors may be deployed to other locations as needed. The nearest permanent particulate monitors
operated by GBUAPCD are located in non-attainment areas, such as the Owens Dry Lake 60 miles to the
south (the largest source of PM-10 in the nation), the town of Mammoth Lakes, 45 miles to the north,
and Mono Lake, 60 miles to the north. GBUAPCD frequently relies on data from the Bishop Tribe’s
monitoring station when they require information for the Bishop area. Other PM-10 monitors in the
area are operated by the Lone Pine Paiute Shoshone Reservation, located 60 miles to the south, and the
Ft. Independence Reservation, located 45 miles to the south. The nearest PM2.5 monitor designed to
be FEM is operated by the Lone Pine Paiute Tribe.
Every year, the Tribe submits to EPA R9 Grants and Program Integration Office (Air and Radiation
Division) an annual summary of statistics of the monitoring data. Additionally, extensive studies of the
Tribe’s historical monitoring results can be found at http://www.bishoptribeemo.com/library.htm,
notably in the Particulate Matter Trends Analysis 2004-2017. Maximum recorded concentrations for
recent years are summarized in Figure 2 below.
Figure 2.

Annual Maximum Concentrations, μg/m3

PM10 24-hr
PM10 1-hr
PM2.5 24-hr
PM2.5 1-hr
Exceedances

2008
91
1077
39
95
7

2009
121
902
31
87
3

2010
71
940
28
123
5

2011
122
1426
25
175
4

2012
81
698
30
85
5

2013
106
424
26
75
8

2014
87
421
37
141
4

2015
128
430
85
252
11

2016
64
388
32
101
2

2017
86
771
27
87
3

2018
197
743
138
210
22

2019
127
890
48
168
7

2020
366
895
379
722
39

2021
111
399
111
245
10

This QAPP describes how this program controls and evaluates data quality so that the objectives listed
above are met. The primary objective is informational. Comparisons to Tribal Air Quality Standards are
used for informational purposes, to evaluate air quality and to conduct air quality assessments.
Therefore, the data quality objectives necessary for that determination are the most important. The
derivation of these objectives is described in Section 7. The objective for the precision uncertainty of
the flow rate of this automated equipment is a percent difference between the external flow rate
transfer standard and the actual instrument flow rate of <+/- 4.1% for every check. The objective for
overall accuracy, which includes both bias and precision, is <+/- 5.1%.
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The accuracy and stability of the system is estimated using a National Institute of Standards (NIST)
traceable flow, temperature and barometric pressure measurement device and a calibration verification
kit available from the manufacturer. The specific measurement quality objectives (MQOs) are described
in Section 7, and the methods for calculating their values are described in Sections 14 and 24. The
MQOs are consistent with those used by the US EPA and the air quality community, as described in the
US EPA Quality Assurance Handbook for Measurement Systems, (January 2017) commonly termed the
"QA Handbook" for general quality system and audit requirements, and 40 CFR 58 Appendix A for
nomenclature, frequency and type of instrument checks, and data reporting.
The air monitoring equipment is located on the roof of the Air Program Office at 50 Tu Su Lane, on the
Bishop Paiute Reservation (N37°22’, W118°25’ at an elevation of 4,226 ft.), shown in Maps 1 and 2
below. Also located at the Air Quality station are Tribe’s continuous FEM PM10 monitor, EPA certified
meteorological monitoring station, and continuous FEM ozone monitoring system. The AQS site ID 6-271023 or tribal code 549, site name Bishop Tribe EMO. As shown in Map 1, the Bishop Paiute Reservation
is located in the Owens Valley in eastern California, near the Nevada border. The reservation itself
comprises 875 contiguous acres and is flanked by the City of Bishop to the East. It is surrounded by
private lands and by lands owned by the Los Angeles Department of Water and Power. Approximately
1,350 people live on the Reservation. Map 2 shows the location of the Air Program Office on the Bishop
Paiute Reservation. Access is via external stairs to the roof. Photos 1-8 show views from the station
platform of and between the 4 cardinal and 4 ordinal directions. Note: Photos are taken from opposite
edges of platform and may include other monitoring equipment in the view. All photos were taken in
January 2022.
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Map 1. Owens Valley Topographic Map
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Map 2. Air Program (shown as Environmental Management) Office, and the Bishop Paiute
Reservation.
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Photographs 1-4. Clockwise: North, Northeast, East, Southeast, South, Southwest, West, Northwest
Rooftop Views, PM2.5 Air Monitoring Equipment Platform and Location.
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6.0

PROJECT DESCRIPTION (Element A6)

The Bishop Tribe’s Air Program will use the Teledyne Advanced Pollution Instrumentation (API) T640 PM
automated (or continuous) monitor(s) for particulate monitoring. This automated instrument uses
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scattered light spectrometry to measure PM and does not require the use of a laboratory or the analysis
of a filter.
This instrument is manufactured by Teledyne API. The instrument is operated in accordance with the
manufacturer’s instructions as contained in the 08354C User Manual, Model T640 PM Mass Monitor,
April 2021.
The monitor satisfies EPA’s FEM requirements under Designation No. EQPM-0516-236, March 2020 (in
addition to other Designations outside the scope of this Plan). The monitor is operated in accordance
with this designation in addition to the User Manual.
The unit consists of the following components:
• Sample Head, 5 LPM;
• Aerosol Sample Conditioner (ASC) tube;
• Ambient Temperature Sensor Cable with Radiation Shield;
• T640 Monitor Unit;
• SpanDust bottle with calibration certificate.
The instrument is operated for instantaneous and averaged n-minute, 1-hour and 24-hour average mass
concentration measurements in ug/m3. Averaging calculations are not accessible to the user. It is
housed in an Outdoor Enclosure supplied by R&P (now Thermo) and manufactured by EKTO. The
instrument is racked inside the enclosure, which is temperature-controlled and modified to
accommodate the ASC enclosure roof penetration with a 5/8” cord grip.
Figure 3.

T640 PM Mass Monitor Pneumatics (from User Manual, Model T640 PM Mass Monitor,
2021, p.33)
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Site field checks are conducted at least once every two weeks, in addition to more frequent checks, as
the monitoring site is on the roof of the Air Program office. Maintenance and audits are conducted
according to the schedule shown in Table 2 below.
The T640 instrument produces digital data. The detailed descriptions of this aspect of the monitoring
project have each been moved to Section 19, Data Management. Instrument data are for submittal to
AQS production environment, and for informational purposes for the Tribe.
Table 2.

Quality Assurance Schedule for Ambient Air Quality Monitoring

PARTICULATE MONITORING

Check online real-time displays (VDV and QREST)
for air quality and met data values, check VDV for
codes, flows, and temperatures.
Verify auto-alerts as they arrive for main flow,
status codes, precip, and PM concentration
View data in plot; transfer data to summary file to
plot if needed
Validate data and verify flags
Check all registers on instrument and verify that
values are within specification.
Physically check flows (total/sample),
temperature and barometric pressure with
calibration device.
Perform zero test
Perform span dust check, adjustment if needed
Check shelter temperature, replace A/C filter and
clean condenser coils. Clean A/C filter
Check mounting bolts on outdoor enclosure.
Clean enclosure
Clean the inlet/sample head.
Update control charts for flows, temperature and
barometric pressure.
In-line filter check for replacement
Clean optics & internal components
Schedule audit with T&B Systems and calibrate /
repair / replace instrument as needed based on
audit findings.
Flow transfer calibration
Initial testing and calibration – ONCE PRIOR TO
DATA COLLECTION

7.0

Daily

Weekly

Bi-weekly

Monthly

Quarterly

Annually

X

Semiannually
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X
X

X
X

X
X

X

X

X

X

X
X
X

X
X
X

X
X
X

X
X
X

X
X
X
X

X
X
X
X

X
X
X
X

X
X
X
X

X
X

X
X
X

X

X

QUALITY OBJECTIVES AND CRITERIA FOR MEASURING DATA (Element A7)

The objectives of this PM2.5 monitoring project are informational and are used to assess the ambient air
quality within the boundaries of the Bishop Paiute Reservation. The data are used to observe whether
the tribal 24-hour ambient air quality standard (35 μg/m3) and the tribal annual standard (12 μg/m3)
have been exceeded. These comparisons are used for informational studies of Reservation air quality.
Until the Tribe started monitoring for PM-10 in April 2003 and for PM2.5 in June 2004, there was no
monitoring for air quality in the Bishop area. GBUAPCD monitoring activities for PM-10 had been
discontinued in 1997 and the nearest monitors were located in non-attainment areas 45 miles to the
north (in the Town of Mammoth Lakes) and 60 miles to the south (at the Owens Dry Lake, largest source
of PM-10 in the nation). This meant that the largest population center in Inyo County had no air quality
monitoring until the Bishop Tribe initiated monitoring efforts.
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This QAPP describes how this program controls and evaluates data quality so that the objectives of the
project are met. The highest priority objective is informational, comparisons to Tribal Air Quality
Standards are used in air quality studies and air quality assessments. Therefore, the data quality
objectives (DQOs) necessary for that determination are the most important. DQOs for PM2.5 identified
in Part 58, Appendix A, Section 2.3.1.1 (including the goal for acceptable measurement uncertainty as
defined for precision as an upper 90 percent confidence limit for the coefficient of variation (CV) of 10
percent and ±10 percent for total bias) are adopted by regulatory monitoring programs. Table 3
specifies how precision is evaluated. In addition to comparisons to Tribal standards, the data are used
for a variety of analytical purposes including evaluating the impact of wildfires and of wood burning for
home heating. They have also used to examine the health impacts of high PM days for the Reservation
population. To achieve these objectives, data must be available in near real time, and an archive of past
information must be stored and accessible.
Measurement quality objectives (MQOs) are the translation of the DQOs into parameters that are
directly measurable. The MQOs are set so that if they are met, the data user can assume that the DQOs
have been met. MQOs are designed to evaluate and control various phases (sampling, preparation, and
analysis) of the measurement process. Information regarding these objectives and their use can be
found in the US EPA’s Quality Assurance Handbook, Volumes I and II. MQOs can be defined in terms of
the following data quality indicators:
• Precision
• Bias
• Representativeness
• Detection Limits
• Completeness
• Comparability
• Accuracy
Precision – a measure of mutual agreement among individual measurements of the same property
usually under prescribed similar conditions, or agreement among side-by-side measurements. In the
case of the flow rate of an instrument, precision can be estimated through repeated measurements,
using the same or similar equipment. Precision represents the random component of uncertainty. It is
intrinsic to the instrumentation and is not controllable. Precision is estimated using statistical
techniques using the standard deviation or the percent difference.
Bias – the systematic or persistent distortion of a measurement process that causes error in one
direction. These types of systematic errors may be caused by poor calibration, or repeated operating
errors. Bias is estimated by evaluating your measurement results against some known standard. It can
also be expressed as a percent difference.
Representativeness – a measure of the degree which data really represent some characteristic of a
population, parameter variations at a sampling point, a process condition, or an environmental
condition.
Detection Limits – the lowest value a procedure or instrument can reliably discern. The T640 mass
transducer minimum detection LIMIT IS 0.1μg/m3.
Completeness –the amount of valid data obtained from a measurement system compared to the
amount expected under correct, normal conditions. Data completeness requirements are included in
the reference methods (40 CFR 50). EPA has assumed levels of completeness of at least 75%.
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Comparability – a measure of confidence with which one data set can be compared to another. Because
of the strict requirements on the monitor types, analyses, and sampling procedures, EPA has helped to
ensure adequate comparability for PM2.5 results.
Accuracy –a combination of precision and bias. This term has been used throughout the CFR. In
general, we will follow the conventions of the NIST and, more recently, of EPA (ref. NIST Report 1297
and EPA G-9) and will not use the term accuracy, but will describe measurement uncertainties as
precision, bias, and total uncertainty.
Various parts of the 40 CFR have identified acceptance criteria for some of these attributes as well as the
EPA Quality Assurance Handbook, Vol. II, Appendix D, Validation Template. In theory, if these MQOs are
met, measurement uncertainty should be controlled to the levels required by the DQO. Table 3 lists the
MQOs for the PM2.5 measurements.
Table 3.

PM2.5 Measurement Quality Objectives for Automated (Continuous) Monitor

REQUIREMENT
Reporting units

Sampling Time

Flow rate transfer
standard (Streamline Pro
MultiCal)

MEASUREMENT QUALITY OBJECTIVES
ACCEPTANCE CRITERIA
REFERENCE
μ/m3 in volumetric units
40 CFR Part 50,
(local conditions)
Appendix N and Table
14.1, AQS Data
Reporting
Requirements, QA
Handbook for Air
Pollution Measurement
Systems, Volume II:
Ambient Air Quality
Monitoring Program,
EPA-454/B-17-001,
January 2017
Continuous
24 hours; midnight-to40 CFR Part 50 App N.
midnight 1440 +/- 60 min
Sec 3 (c), per QA
Handbook, Vol II,
Appendix D, Validation
template, March 2017
Annual calibration and
<+ 2.1% of NIST traceable
40 CFR Part 50, App.L
re-certification
standard.
Sec. 9.1 & 9.2
FREQUENCY
All data

Lower Detection Limit &
Resolution

Ongoing

Lower detectable limit
<0.1 μ/m3, reported to
the nearest 0.1μ/m3

Completeness

Quarterly

75%

Leak Check

30 days

0.0 – 0.3 ug/m3

Flow control device
calibration (Design flow
rate adjustment)

Software calibration
every 6 months (if
needed); after verified
out of limits flow check
or audit

<+/-2% design flow rate

08354C User Manual,
Model T640 PM Mass
Monitor, page 10
EPA Sampling Methods
for Criteria Pollutants,
8/31/21
40 CFR Part 50,
Appendix N
08354C User Manual,
Model T640 PM Mass
Monitor, page 10
40 CFR Part 50, App. L
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INFORMATION / ACTION

Repair or replace if
manufacturer is unable to
calibrate within
specifications.

Data are not valid unless
75%complete
Repeat measurement to
verify; Ensure sufficiency
of filtration; Clean; Check
with manufacturer.
Conduct flow rate checks
with an external flow rate
meter every 30 days,
follow manual instructions
for calibration.

REQUIREMENT
Accuracy – external audit
with flow transfer
standard other than the
one used to calibrate
equipment; see section 14
of this QAPP)
Precision – one point flow
rate verifications

MEASUREMENT QUALITY OBJECTIVES
FREQUENCY
ACCEPTANCE CRITERIA
REFERENCE
Annually (Semiannual for < + 4.1% of audit
40 CFR 50 Appendix L
any other transfer
standard
< + 5.1% of design flow
standard)
rate
30 days

< + 4.1% of transfer
standard
< + 5.1% of flow rate
design value

08354C User Manual,
Model T640 PM Mass
Monitor pages 12-23 to
12-27
40 CFR Part 50, App.L,
Sec. 9.2.5, 40 CFR Part
58, Appendix A Sec.
3.2.1

Precision- average flow
rate
Precision – ambient
temperature sensor

24-hours

Precision – ambient
pressure sensor

Verify monthly
Calibrate annually

Operating temperature

Monthly

Verify monthly
Calibrate annually

<±5% of design for total
flow
Monthly verification:
<±2°C difference
between monitor’s
temperature and transfer
standard
Monthly verification:
<±10 mmHg (<±0.013
atm)

QA Handbook Vol II, app
D p. 24
08354C User Manual,
Model T640 PM Mass
Monitor, page 68
08354C User Manual,
Model T640 PM Mass
Monitor, page 84

Range: instrument
08354C User Manual,
operates if at 0dC – 50dC
Model T640 PM Mass
within a -40dC – 60dC
Monitor, page 11
QA Handbook, Vol II,
ambient temperature
Appendix D, Validation
range;
< + 2.1o C of range
template, March 2017
Reference: QA Handbook refers to the QA Handbook for Air Pollution Measurement Systems.

8.0

INFORMATION / ACTION
Auditor’s transfer standard
is different than that used
for calibrations.
Recalibrate before
additional sampling.
Repeat measurement to
verify. Perform zero check
if necessary. Request
audit if necessary.
Complete any required
maintenance. Update
control chart. Invalidate
date to last acceptable
flow check if the
difference > 5% from
design flow rate.
Use representative sample
test
Repeat measurement to
verify. Request audit if
necessary. Complete any
required maintenance.
Update control chart.
Repeat measurement to
verify. Request audit if
necessary. Complete any
required maintenance.
Update control chart.
Record shelter
temperature, refer to
Table 8 Corrective Actions
if needed.

SPECIAL TRAINING REQUIREMENTS/CERTIFICATION (Element A8)

Workshops and courses hosted by the Institute for Tribal Environmental Professionals (ITEP), the
California Air Resources Board (CARB) and informal training with staff from GBUAPCD are available to
project personnel. All personnel participate in this training. Records on personnel qualifications and
training are maintained in the Air Program or Fiscal Offices as a part of grant records and are accessible
for review during audit activities. In addition, technical support is available from Teledyne, the
equipment manufacturer and is used to evaluate and resolve potential equipment problems.
Adequate education and training are integral to any monitoring program that strives for reliable and
comparable data. Training is aimed at increasing the effectiveness of employees and the Environmental
Management Office including the Air Program. All personnel directly involved with this project will have
adequate time to read this document and relevant references (16 hours minimum). New personnel will
work under the guidance of experienced personnel for a minimum of one month. If experienced Tribal
staff are not available, mentoring is requested from GBUAPCD.
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9.0

DOCUMENTATION AND RECORDS (Element A9)

The T640 instrument produces digital data. The detailed descriptions of the data acquisition system
(DAS) of the monitoring project have each been moved to Section 19, Data Management. Instrument
PM2.5 concentration data are for submittal to AQS production environment, and for informational
purposes for the Tribe. The Air Quality Program is committed to fully document all activities relating to
data collection, analysis, validation, and reporting. The documentation requirements outlined below
will ensure that the disposition and location of the data records are known, and that the data are legally
defensible.
All field quality control (QC) procedures, instrument malfunctions, on-site repairs and maintenance, and
out of control conditions are recorded on standard forms (See Appendix A, Standard Operating
Procedures), site logbooks, and notes in the workbook of data downloaded from the instrument.
Instrument malfunctions, repairs, and maintenance are also documented in instrument logbooks
located at the Air Quality Specialist’s desk. Site logbooks are labeled with applicable dates and site
identification. Logbooks, whenever they are referred to in this document, are paper and require manual
entry by the operator. The three most recent months (at least) of field forms are retained in a separate
notebook so that field comparisons with recent data are possible. The remaining original forms are filed
chronologically in binders at the Air Quality Specialist’s desk, which include printouts of electronic field
forms post-commencement of their use on a monthly schedule. Electronic field forms- since their
incipience- are stored on the field laptop computer, and transferred to the dedicated Air computer
inside after each check, then backed up again to the Tribe’s servers, and then printed out to go into the
binder described above. These forms automatically generate control charts.
The Tribes uses a Sutron 9210 XLite data logger to manage the data, and this discrete piece of hardware
is referred to numerous times in this document, and in detail in Section 19. In response to previous
inquiries from EPA Quality Assurance staff, this piece of hardware shall be referred to in this document
as the “logger”. Documentation of instrument checks and maintenance information can also be entered
in the format of notes into the logger used in the monitoring project. These notes, which are saved in
the datalogger, can be retrieved when validating data, and printing with the data records. The notes
feature is completely separate of the PM concentration data handling sequences, and is described in this
section as it is a form of documentation.
The Air Quality Specialist is responsible for the collection and maintenance of all field records. The
Outside Auditor is responsible for annual spot checks during audits. The Tribe is working with Scott
Weaver (see section 4) for more comprehensive reviews of record keeping practices, including creation
of electronic field forms. GBUAPCD is also consulted if any QA questions arise.
Files are organized in a way that allows each data point to be tracked from the beginning of the
measurement through validation, analysis, and reporting. The QREST data polling, described in detail in
Section 19, is automated, minimizing input error and ensuring that all information is date-stamped.
These include those records listed in Table 4 below. All records are organized and retrievable for audit
purposes.
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Table 4.

Record Categories and Types

Category
Management and
Organization

Site Information
Data Operations

Raw Data

Data Reporting

Data Management

Quality Assurance

Record/Document Types
Tribal air grant application and associated records
Personnel qualifications and training
Training certifications and training related records
Grant allocations, records of funds, expenditures
Support contracts
Calendars recording tasks and projects
Network (site) description(s)
Site maps
Site pictures
Instrument manuals
QA Project Plans (all historic versions)
Standard operating procedures (SOPs) (all historic versions)
Field notebooks
Inspection/maintenance/repair records
Shipping/receiving records for supplies and consumables
Invoices for supplies and consumables, with associated acceptance testing completed
Any original data (routine and QC data) are automatically transmitted to the Air Program
logger, downloaded and stored at on the QREST and VDV servers where routinely backed up.
Ancillary data manually downloaded from the instrument, stored and backed up on a second
Air Quality Program computer.
Air quality index report (reported automatically to AIRNOW)
Daily, monthly and annual tribal air quality information
Data/summary reports
Articles/papers/presentations
Data calculations (post-collection)
Data management plans
Equipment repair records
Data validation notes and records
Network Reviews and Management System Reviews
QC check forms (template and completed)
Control charts
Data quality assessments
QA reports
System audits
Response/corrective action reports

All the information listed in table 4 is kept regardless of age unless circumstances prevent this and at
present, all data from the inception of the program are available in multiple electronic formats, in
several locations. The information is kept by the Air Quality Specialist in the Air Program Office, with the
exception to fiscal documents which only fiscal staff have access to.
10.0

SAMPLING DESIGN (Element B1)

This section describes the rationale for the locations of the measurements, the frequency of sampling,
the types of monitors used at each site and the location and frequency of the performance evaluations.
The network design components comply with the recommendations in 40 CFR 58.13, Appendices A and
D. Siting criteria comply with 40 CFR 58 Appendix E. Specific requirements are shown in Table 5 below.
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Table 5.

PM2.5 Monitor Siting Criteria
Vertical Height
above ground (m)
2 to 7

Scale
Micro

Horizontala Height
(m)
>2

Other spacing criteria
•
•

•
•
Middle,
neighborhood,
urban, and regional
scale

•
2 to 15

>2

•
a Horizontal

>20m from trees.
Distance from monitor to obstacle,
such as buildings, must be twice the
height that the obstacle protrudes
above the monitor.
Must have unrestricted air flow 270
degrees around the monitor inlet.
No furnace or incineration flues should
be nearby.b
Spacing from roads varies with traffic
(see 40 CFR 58, Appendix E; if less than
10,000 vehicles per day the distance
from the road needs to be at least 10m
except for
(a) micro-scale traffic corridors or
street canyon stations it should be
within 15 m of the road, or
(b) for Pb and TSP it must be at least
50 m for neighborhood scale).
Monitor inlet is at least 2m but not >4m
from any collocated PM monitor (see
40 CFR 58, Appendix A).

and vertical distance from supporting structures to probe, inlet or 90% of monitoring path (meters)" per Table E-4 of Appendix
E to Part 58—Summary of Probe and Monitoring Path Siting Criteria
b Distance depends on the height of furnace or incineration flues, type of fuel or waste burned, and quality of fuel (sulfur, ash, or lead
content). If there is natural gas combustion the monitor should be at least 5 m away.

Prior to installation, the Air Quality Specialist together with staff from GBUAPCD verified that the site
met the requirements in Table 5. The site is shown in Photographs 1 and 2. The monitor is located on
the roof of the EMO building and is unobstructed. It is over 70m from both nearby roads, Highway 168
and from Tu Su Lane. Neither road has traffic in excess of 10,000 vehicles per day. The inlets for the
two PM monitors are over 2m but less than 4m apart. There are no trees or obstacles compromising the
air flow and spacing around the monitors. These criteria continue to be met.
10.1

Project Schedule

This project involves measuring PM2.5 concentrations at the Air Program Office, on the Bishop Paiute
Reservation. The monitor location is shown in Map 2. This location meets siting criteria, and was
selected with technical assistance from GBUAPCD. The project schedule is given in Table 6 below.
Table 6.

Schedule of Sampling-Related Activities

Activity
Order monitors
Receive monitors
Install monitor
Begin routine sampling
Report routine data to AQS

Order & receive replacement monitor

Date
Ordered 2/4/04
Received 3/8/04
Installed 6/7/04
6/8/04
Ongoing - due within 90 days after end of quarterly
reporting period
November 2019
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Comments
From R&P, now Thermo

Initiated 2005
From Teledyne API

Activity
Install replacement monitor; begin
data collection and first quarter of
AQS submittal
Performance Evaluations

Date
July 2020
Routine daily data verification and bi-weekly instrument
flow checks are ongoing; audits occur annually, and
formal evaluations occur annually
Ongoing

Review internal and external QA
reports
Primary network review

Annually

Evaluate location of monitors

Annually

10.2

Comments
See T640 Set up planning
memo for Q2, Q3 FY20

Needed to determine
which, if any, monitors fail
QC limits.
Evaluate reasonableness of
siting, frequency, number
of monitors.
At time of network review.

Rationale for the Design

The procedure for siting the monitors to achieve the basic objectives is based on judgmental sampling,
as is the case for most ambient air monitoring networks. Judgmental sampling uses data from existing
monitoring networks, knowledge of source emissions and population distribution, and weather
information to select the best monitor locations.
The network has been designed to meet the following basic monitoring objectives:
1. Supply monitoring data that is representative of concentrations on the Bishop Paiute
Reservation.
2. Capture the highest concentrations affecting the Reservation population.
3. Measure the impact from significant sources of PM expected to impact the Reservation:
a. Off Reservation: the Owens Dry Lake, largest source of PM-10 in the nation, located 60 miles
to the South; wildfires and controlled burns;
b. On Reservation: smoke from wood burning for residential heating and dust from dirt roads.
The T640 is a continuous monitor that provides hourly and 24-hour concentrations.
11.0

SAMPLING METHODS (Element B2)

The Bishop Tribe’s Air Program collects air quality data on the Bishop Paiute Reservation to be used for
comparisons with future measurements and to determine compliance with Tribal air quality standards.
The comparisons are used for informational purposes only. This method provides for measurement of
the mass concentration of particulate matter having an aerodynamic diameter less than or equal to a
nominal 2.5 microns (μm) – PM2.5 – in ambient air over a 24-hour period. The 24-hour averages are
used for informational purposes to evaluate Tribal air quality and whether Tribal standards for
particulate matter (adopted in April 2006) are met. The TEOM FDMS previously in service was purchased
and upgraded to conform to method EQPM-0609-181 according to the List of Designated Reference and
Equivalent Methods, June 19, 2015. The replacement monitor conforms to method EQPM-0516-236,
effective March 2020 (which is for PM2.5 only). The data from the monitor are used for informational
purposes only. The monitor was installed with adherence to procedures, guidance, and requirements
detailed in 40 CFR 50, 53, and 58; U.S.EPA QA guidance documents, and the User Manual, Model T640
PM Mass Monitor, 2018, the final installation was audited by T&B Systems.
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11.1

Method Overview

The specifications of operations for the T640 are listed in Section 1 of the manufacturer’s operating
manual 08354C Model T640 PM Mass Monitor. It is shown schematically in Figure 3 of this document
and is summarized below.
The unit consists of the following components:
• Sample Head, 5 LPM;
• Aerosol Sample Conditioner (ASC) tube;
• Ambient Temperature Sensor Cable with Radiation Shield;
• T640 Monitor Unit (sensor and display unit);
• SpanDust bottle with calibration certificate.
Using a polychromatic LED light source, the monitor differentiates particle sizing and concentrations
via white-light scattering (light spectrometry, Lorenz-Mie Theory). A range of 256 channels in which
particles may be detected is used to determine their size and calculate masses. The monitor
measures PM10 and PM2.5 and reports these and the PM2.5-10 range in instantaneous, 1-hour, and
n-hour concentrations, and produces values for PM10 in local and standard units. The sampling head
draws in ambient air with different-sized particles, which are dried with the Aerosol Sample
Conditioner (ASC) and moved into the optical particle sensor where scattered light intensity is
measured to determine particle size diameter. The particles move separately into the T- aperture
through an optically differentiated measurement volume that is homogeneously illuminated with
polychromatic light. Each particle generates a scattered light impulse that is detected at an 85° to
95° angle where amplitude and signal length are measured; the amplitude (height) of the scattered
light impulse is directly related to the particle size diameter.
11.2

PM2.5 Monitor Set-up

Set-up of the PM monitors was conducted according to the manufacturer’s specification, described in
the 08354C User Manual, Model T640 PM Mass Monitor (Section 2), and the final installation was
audited by T&B Systems.
11.3

Data Acquisition

The T640 instrument produces digital data. The detailed descriptions of this aspect of the monitoring
project have each been moved to Section 19, Data Management. Instrument data are for submittal to
AQS production environment, and for informational purposes for the Tribe. Data generation in the
instrument began immediately after installation in July 2020. Soon after installation, the PM2.5 monitor
was added to the data acquisition system (DAS) as described in Section 19. Multiple analyses were
performed comparing the new monitor’s data to other relevant data sets, to ensure there were no
unexpected occurrences in the data.
11.4

Support Facilities for Sampling Methods

Table 7 lists the supplies that are available to PM2.5 field operators. The air lab, a room in the Air
Program Office, is the storage area for tools, parts, and supplies extraneous to those in the monitor
enclosures.
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Table 7.

Support Facility Supplies
Item

Field logbook

Minimum
Quantity
1 per monitor

Monitor Operations Manual

1 per monitor

PM2.5 Monitor SOP

1 per monitor

Calibration span dust
Teflon tweezers
Hi-Vac lubricant for o-rings
Miscellaneous tubing and fittings

1 per monitor
2
1 tube
Various
diameters
1 box each lint
free wipes (2
sizes)
1 gal distilled
water
1 box each lint
free swabs (2
sizes)
6 lab bottles
1 box
2 cases for field
use

Miscellaneous cleaning supplies

Tools

Lap top computer and accessories

11.5

Notes
Available for field use, and kept at the Air Quality Specialist’s
desk
Available for field use, and kept at the Air Quality Specialist’s
desk
Available for field use, and kept at the Air Quality Specialist’s
desk and in the outdoor shelter
Stored inside the sensor unit box
Kept in the Air Lab
Available for field use, and kept in the Air Lab
Available for field use, and kept in the Air Lab
Kept in the Air Lab

Screw drivers, wrenches, hammer, tape measures, etc.
The tool box and one case are kept in the Air Lab. One case
is stored in the PM-10 enclosure immediately adjacent to
the PM2.5 enclosure.
For manual downloads and for software installation as
needed

2

Sampling/Measurement System Corrective Action

Corrective action measures in the PM Network will be taken to ensure the data quality objectives are
attained. Table 8 lists some of the expected problems and corrective actions.
Table 8.
Power

Item

Field Corrective Actions

Problem
Power interruptions

1.
2.
3.
4.
5.

Sample Flow Rate
Verification

Out of Specification

1.
2.
3.
4.

Action
Check uninterruptible power
supply
Verify settings
Restart if necessary
Perform additional diagnostics
Contact technical support and
repair/replace as necessary
Check and record system status
codes and operating parameters
in logbook
Repeat flow verification
Perform zero test as a leak check
and check connections if test fails
Check with manufacturer for
additional diagnostics and
repair/replace as needed
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1.
2.
3.

1.
2.

Notification
Document in Logbook
Document in operator
log
Notify Environmental
Manager
Document in logbook,
on forms and in
operator log
Notify Environmental
Manager

Item
Continuous data polling

Problem
Data transfer fails

1.
2.
3.
4.

Data on QREST website
are flagged due to a status
code or because filter
loading is too high

Flagged data

1.
2.
3.
4.
5.

Data downloading to EMO
computer for troubleshooting purposes

Data transfer fails

1.
2.
3.

Enclosure AC unit

AC does not cool
enclosure to < 50d C

4.
5.
6.

12.0

Action
Document key information in
logbook
Verify network connections and
logger status; reconnect / restart
as necessary
Check data dashboards to see if
other systems are on-line
Contact appropriate technical
support
Set data flag to preventative
maintenance
Check instrument for proper
operation
Identify source of status code by
checking instrument directly and
by downloading storage data
Repair instrument as needed
Check with manufacturer for
additional diagnostics if needed
Document key information in
logbook
Verify cable connections and
computer status; reconnect /
restart as necessary
Contact appropriate technical
support
Contact qualified HVAC repair
Cool by other means during hours
of operation over maximum temp
Perform monitor diagnostics

1.
2.
3.
4.

1.
2.

1.
2.

3.
4.
5.

Notification
Document all storage
attempts and failures
Notify Environmental
Manager
Transfer data using
USB device if needed.

Document in logbook,
on forms and in
operator log
Notify Environmental
Manager and any other
key personnel, and if
needed QREST staff.

Document all storage
attempts and failures
Notify Environmental
Manager

Notify Enviro Director
Record on log sheet
Flag data, if needed

SAMPLE HANDLING (Element B3)

PM2.5 measurements are collected continuously and stored electronically. The QREST (Quality Review
and Exchange System for Tribes) data are the official data and are transferred via automated polling.
They are stored on host cloud servers and backed up according to the procedures used by the cloud
hosting company/ies. QREST data can be downloaded via the web. Extraction via downloading does not
affect the original raw data which remains fully recoverable. Files separate from the data which will be
validated for AQS are maintained for analysis. Detailed file nomenclature is used to indicate the source
and type of file. Documentation of any changes for analytical purposes in integral to the file structure
and is described in Section 19, Data Management, which also describes QREST in detail. See also Figure
6, QREST Structure.
In this document, when “on-board storage” is mentioned, it refers to the data in digital storage within
the T640 instrument. While it is true that the 08354C User Manual, Model T640 PM Mass Monitor uses
(interchangeably) the terms: “datalogging”, “datalog”, “data log”, “DAS”, or simply “data”, to refer to its
on-board data storage, we do not. We use the terms “datalogger” and “DAS” to refer to the actual
datalogger and data acquisition system (DAS) used at the Tribe’s air quality monitoring station to collect
continuous measurements for not only PM2.5, but all the parameters collected for informational
purposes and AQS submittal. This is explained at length in Section 19, and detailed in Figure 5, Data
Acquisition Flow Chart. Readers should be advised that when encountering “on-board storage”, what is
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being referred to is data stored in the T640 monitor and not yet (or at all) polled from any subsequent
part of the DAS.
Definitions of parameters on the forms are explained in Table 9. All data are transferred and stored
electronically. All 1-hour and 24-hour concentrations in on-board storage are rolling averages. (The
midnight-midnight 24-hour average concentration is reported by the QREST software or by calculating
from the on-board storage data. Parameters which are recorded weekly are on the weekly check form in
Appendix A SOP2 (and include some of those recorded via on-board storage downloads and via
automatic polling). The fourth entry in this table, which is bolded, is the parameter for which this Plan is
written.
Table 9.

Parameter List for the Automated PM2.5 Monitor

Parameter

Date
Time
PM10 (instantaneous conc, 1-hr conc,
24-hr conc)
PM10 standard (instantaneous conc,
1-hr conc, 24-hr conc)
PM2.5 (instantaneous conc, 1-hr conc,
24-hr conc)
PM10-2.5 (instantaneous conc, 1-hr
conc, 24-hr conc)
Amb pressure
Amb temperature
ASC Heater Duty Cycle
Box temperature
LED temperature
PMT Volts
PMT setting
Amplitude counts
P3 value
SL value
Valve PWM
Pump PWM
Sample flow rate
Total flow rate
Sample temperature

Every hour
Every hour
Every hour
Every hour
Every hour
Every hour
Every hour
Every hour
Every hour
Every hour

Sample relative humidity
Span Deviation
Firmware
Package version

12.1

Frequency

Comment
Automatic field
Automatic field
Recorded in instrument on-board (OB)
storage
Recorded in instrument OB storage
Recorded in instrument OB storage;
instant auto polls to QREST for 1-hr avg
Recorded in instrument OB storage
Recorded in instrument OB storage
Recorded in instrument OB storage
Recorded in instrument OB storage
Recorded in instrument OB storage
Recorded in instrument OB storage
Recorded weekly
Recorded weekly
Recorded in instrument OB storage
Recorded in instrument OB storage
Recorded in instrument OB storage
Recorded in instrument OB storage
Recorded in instrument OB storage
Recorded in instrument OB storage
Recorded in instrument OB storage
Recorded in instrument OB storage,
warnings recorded
Recorded in instrument OB storage,
warnings recorded
Recorded in instrument OB storage
Recorded weekly
Recorded weekly

Sample Custody Procedure

Custody of samples (monitoring concentration data) is handled by the automation of the DAS described
in Section 19. Section 19 also describes any departures from automation, i.e. manual handling of data.
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13.0

ANALYTICAL METHODS (Element B4)

The EPA approved method for PM2.5 is described in section 11 of this QAPP.
The following is from EPA’s Ambient Monitoring Technology Information Center:
https://www3.epa.gov/ttn/amtic/criteria.html
PM2.5 List of Designated Reference and Equivalent Methods, June 15, 2020
Teledyne Advanced Pollution Instrumentation Model T640 PM Mass Monitor Automatic Equivalent
Method: EQPM-0516-236 ‘‘Teledyne Advanced Pollution Instrumentation Model T640 PM mass
monitor,’’ continuous ambient particulate monitor operated at a volumetric flow rate of 5.0 lpm,
equipped with a TAPI 5-Lpm sample inlet (P/N: 081050000), TAPI aerosol sample conditioner (P/N:
081040000), configured for operation with firmware version 1.0.2.126 or later, and operated in
accordance with the Teledyne Model T640 Operations Manual. This designation applies to PM2.5
measurements only. Federal Register: Vol. 81, page 45285, 07/13/2016 Latest modification: 3/2020
This instrument is not equipped with the addition of bypass 11.67 lpm flow or the
louvered PM10 inlet.
14.0

QUALITY CONTROL REQUIREMENTS (Element B5)

Quality control (QC) is the overall system of technical activities that measures the attributes and
performance of a process, item, or service against defined standards to verify that they meet the stated
requirements. In the case of this network, QC activities are used to ensure that measurement
uncertainty can be estimated and is less than the measurement quality objectives so that the DQOs can
be met.
The measurement quality objectives in Table 3 of Section 7 contain a list of these QC checks as well as
other requirements for the PM2.5 Program. Various types of QC checks have been inserted at phases of
the data operation to assess and control measurement uncertainties. Table 10 summarizes the field QC
checks. The following information provides some additional descriptions of these QC activities, how
they will be used in the evaluation process, and what corrective actions will be taken when they do not
meet acceptance criteria.
Table 10.

Field QC Checks

Requirement
Active alerts, warnings

Frequency
Daily monitor and data
check
Weekly during routine
checks.
Bi-weekly during routine
instrument flow checks.

Acceptance
Any active alert requires
investigation.
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Reference*
08354C User Manual,
Model T640 PM Mass
Monitor, 5.3.1 QA
Handbook Vol II Appdx
D p. 24

Requirement
Ambient pressure sensor

Frequency
Weekly during routine
checks

Acceptance
<±10.1 mmHg

Monthly and calibrated if
difference
between ‘measured’ and
‘actual’ pressure is not <±
10 mmHg

Reference*
08354C User Manual,
Model T640 PM Mass
Monitor, section 4 and
5.1
QA Handbook Vol II,
Appendix D

Semiannually after cleaning
Ambient temperature sensor

Annually
Weekly during routine
checks

<±2.1d C

Monthly (cannot be field
calibrated)

QA Handbook Vol II,
Appendix D

Semiannually after cleaning
Flow controller verification

Annually
Weekly check of
instrument display flow
Monthly and
calibrated if
difference between
‘measured’ and
‘actual’ flow exceeds 5%
Semiannually after cleaning

Pump performance
PMT check/adjust
Zero test (leak check)

Annually
Weekly check of
instrument display flow
Monthly
Weekly check of
instrument display flow
Monthly or as needed
Monthly

One-point verification at
<±5.1% of flow rate design
value; (e.g., 4.75 – 5.25 lpm
with setpoint of 5.00);
<±4.1% of transfer standard
Multipoint verification
annually at <±2.1% of
transfer standard

(Pump PWM < 80% / Valve
PWM value < 85%
(measured peak, limit value
displayed on SpanDust™
bottle ± 0.5)
(Acceptance criteria is 0.0 –
0.2 µg/m3)

*Reference: User Manual, Model T640 PM Mass Monitor 08354C

14.1

08354C User Manual,
Model T640 PM Mass
Monitor 4.3 schedule
section 4

08354C User Manual,
Model T640 PM Mass
Monitor 4.3 schedule
section 4 and 5.1
QA Handbook Vol II,
Appendix D

08354C User Manual,
Model T640 PM Mass
Monitor, 5.1
08354C User Manual,
Model T640 PM Mass
Monitor, 5.1
08354C User Manual,
Model T640 PM Mass
Monitor, 5.1

Flow Checks (Precision estimate for automated methods)

Because of the high cost of providing a collocated PM analyzer, flow checks are used to assess
precision. A verification check of the T640 analyzer's normal operating flow rate is made at least
once each month, as recommended by the manufacturer. 1-point flow rates of the flow
standard and actual (see Eq. 1) are recorded on the PM2.5 Monthly QC Check form. If the flow
is checked in conjunction with any other type of instrument adjustment, it must be checked
prior to the adjustment. The percent difference between the actual and the indicated flow
rates are used to assess the precision of the monitoring data and are graphed in control charts.
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While it is acceptable to obtain the precision check flow rate data from the analyzer’s internal flow
meter, without the use of an external flow transfer standard, provided certain conditions are met as
described in the memorandum issued by EPA regarding “Supplemental Interim Guidance for Quality
Assessment of Continuous PM Analyzers,” this approach is not used unless circumstances prevent
regular bi-weekly precision checks.
The percentage difference (di) for a flow rate check (or audit) is calculated using Equation 1, where Xi
represents the external transfer standard flow rate and Yi represents the instrument’s indicated flow
rate.
Eq. 1
di = [(Yi - Xi) / Xi] x 100
If this value exceeds 4% corrective action is needed. Values of the percentage difference in sequential
flow checks are monitored for trend and are plotted over time in control charts to determine if the
instrument is drifting, and recent prior flow checks are examined following each routine check to look
for trends. Percent differences are plotted on control charts generated by using the digital field form
which is updated with each flow check. The same equation is used to determine difference from design,
which is a constant.
14.2

Flow Rate Audits Conducted by an External Auditor

External audits are conducted by the T&B Systems, using their transfer standards. The procedures are
the same as for routine flow verifications. Audit reports are available at the Air Quality Specialist’s desk
and are transmitted to EPA as part of regular quarterly reports to the project officer.
14.3

Corrective Action for External Flow Rate Audit

If the percentage difference between the audit transfer standard and the instrument’s design flow rate
exceeds 4% action must be taken to determine the source of the problem and correct the abnormal flow
rate. This may include leak checks, pump checks and hardware flow calibration. Inspection of the flow
standard is also done to make sure the reading was actual. The instrument will be re-audited at the first
opportunity following the corrective action. Data back to the last acceptable audit will be verified and
compared to the results of routine flow checks and flagged as necessary. The flow transfer standard will
be sent for servicing and recalibrated if necessary, with acceptance testing performed on it upon return.
All corrective action will be documented in the site notebook, on QC sheets and on the electronic
operator log, as well as being reported to the project QC Manager.
Corrective actions, and their outcomes, for flow results outside of the acceptable range are noted
immediately in the instrument log book, and as operator notes into the datalogger. These records are
uploaded by the Air Quality Specialist to the repository in QREST for review by the QA Manager.
Corrective actions and their outcomes are also noted on the field forms if they occur during a field
check. This redundancy provides a multiple locations for the information for review by the QA Manager.
Additionally, the Level 1 review by the Air Quality Specialist in QREST will reflect the invalid data for a
failed flow check.
14.4

Control Charts

Control charts are used as needed to document instrument performance, specifically Sample Flow,
Pump PMW, ambient conditions, and span and zero check results. These consist primarily of time-series
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plots of the percent difference between values displayed by the instrument and those measured by an
external standard. Routine monitoring of percent differences is used as an early warning device for
potential problems requiring attention. The charts are automatically generated by the digital QC check
field forms.
15.0

INSTRUMENT/EQUIPMENT TESTING, INSPECTION AND MAINTENANCE (Element B6)

This section discusses the procedures used to verify that all instruments and equipment are
maintained in sound operating condition and can operate at acceptable performance levels.
All instrument inspection and maintenance activities are documented in records kept at the
Air Quality Specialist’s desk and described in SOPs (Appendix A). Equipment SOP processes
are from the 08354C User Manual, Model T640 PM Mass Monitor, Table 15-1.
15.1

Initial testing

All PM monitors used in the Bishop Tribe’s Air Quality Program are assembled according to the
manufacturer’s specifications and flow and leak tested prior to installation. Calibrations and verifications
are performed and documented using standard QC forms and procedures for calibrations, and the results
of initial testing is also recorded in the logbook. Initial testing forms are included as Appendix D. Should
the instrument appear to be operating out of specifications, the manufacturer is contacted for
corrective action. An external audit is completed as soon as possible following instrument installation.
Routine maintenance and audits begin immediately following installation following the schedule in Table
2, along with corresponding record-keeping as described in Section 9. Records are maintained at the Air
Quality Specialist’s desk and are available for inspection.
15.2

Preventive Maintenance

Table 2 in Section 6 describes the appropriate maintenance and calibration checks of the PM2.5 monitor
and their frequency. The SOPs in Appendix A provide a detailed description of procedures. Table 11
below summarizes the maintenance procedures and frequency.
Table 11.

Instrument Maintenance Frequencies

Instrument or Component
Clean and inspect inlet and tubing

Frequency
Monthly

Inspect and clean optical chamber
and RH/T sensor.
Change disposable Filter Unit
(DFU) for 5-LPM flow

Every 6 months

16.0
16.1

Annually or when pump PWM
reaches 80%

Reference
08354C User Manual, Model T640 PM
Mass Monitor, 5.1
08354C User Manual, Model T640 PM
Mass Monitor, 5.1
08354C User Manual, Model T640 PM
Mass Monitor, 5.1

INSTRUMENT CALIBRATION AND FREQUENCY (Element B7)

Standards

The field equipment and calibration instruments follow the calibration and re-certification scheduled as
listed in Table 12 and outlined in Table 2 of Section 6.
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Table 12.

Standards Calibration and Certification Frequencies

Instrument
Streamline Pro Multi Cal System,
Chinook Engineering

BGI DeltaCal DC1 Volumetric Air
Flow Calibrator, V 4.00P

Audit standard (Alicat FP-25)

Frequency
Annually
• Flow rate <± 2.1% of NIST
Traceable standard
• Temperature <±. 1dC
resolution, .5dC accuracy
• Pressure <± 1 mmHg
resolution, 5 mmHg accuracy
Annually
• Flow rate <± 2.1% of NIST
Traceable standard
• Temperature <±. 1dC
resolution, .5dC accuracy
• Pressure <± 1 mmHg
resolution, 5 mmHg accuracy
Annually
• Flow rate <± 2.1% of NIST
Traceable standard
• Temperature <±. 1dC
resolution, .5dC accuracy
• Pressure <± 1 mmHg
resolution, 5 mmHg accuracy

Reference
QA Handbook Vol II, Appendix D
Validation template for continuous
PM2.5

QA Handbook Vol II, Appendix D
Validation template for continuous
PM2.5

QA Handbook Vol II, Appendix D
Validation template for continuous
PM2.5

The transfer standard for flow rate verification has its own certification and is NIST-traceable. The Air
Quality Specialist is responsible for ensuring that the transfer standard is re-certified annually by the
manufacturer using multi-point NIST traceable reference standards to within 2% over the expected
range of ambient temperatures and pressures at which the flow-rate standard is used. The flow rate
standard is re-calibrated as necessary (may be annually). The calibration certificate shows the results of
the calibration, summarizes how it was performed, and shows when it is next due. The certificate is filed
with the instrument documents at the Air Quality Specialist’s desk. A copy is included in the instrument
storage case.
17.0

SUPPLIES AND CONSUMABLES INSPECTION/ACCEPTANCE REQUIREMENTS (Element B8)

Table 13 describes critical supplies. Additional information is in Table 7.
Table 13.

Critical Supplies and Consumables

Item
In-line filters (DFUs)
Hi Vac Grease
Low-lint wipes
Low lint swabs
Span Dust™

Silicone sealant

Description
1 for zero check, 1
spare
High grade silicone

Manufacturer
Teledyne

Supplier (if different)

Dow Corning

VWR

Air Lab

4.5x8.5" and 12x12"
Cleaning Wipes
Micro swabs and
bud-type swabs

Kimberly Clark

VWR

Air Lab

Tex Wipe

VWR

Air Lab

Specified
particulate
response
material
Silicone weather
seal

Air Lab

Area

Teledyne

Monitor Enclosure

Various

Air Lab
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Toolkit
Dust-off

17.1

Item

Description

Strap wrench,
alan keys, etc.
Compressed air

Manufacturer
Various

Supplier (if different)

Area
Air Lab, Enclosure

Falcon

Quill

Air Lab, Enclosure

Acceptance Criteria

Acceptance criteria must be consistent with overall project technical requirements. Some of the
acceptance criteria are specifically detailed in 40 CFR 50. Other acceptance criteria such as observation
of damage due to shipping can only be performed once the equipment has arrived on site.
17.2

Tracking and Quality Verification of Supplies and Consumables

Tracking and quality verification procedures are implemented to assure that the appropriate items are
received, and that adequate documentation is supplied to the Tribal Fiscal Office to ensure appropriate
and timely invoice payment.
1. Packages are inspected as they are received for obvious damage during transit. Freight packages are
opened as soon as possible and inspected.
2. Packages are opened, contents inspected and compared to the packing slip and the list of items
ordered.
3. Any discrepancies identified are noted on the packing slip. The original is sent to the Fiscal Office. A
copy of the packing slip is retained for records. The manufacturer is notified and supplied with
necessary documentation to rectify any discrepancies.
4. Supplies are stored in the Air Lab, Office, or with the instrument, and dated and labeled if not
already done with sufficient information by the vendor.
18.0

DATA ACQUISITION REQUIREMENTS (Element B9)

This section addresses data not obtained by direct measurements. This includes both outside data and
historical monitoring data. The policies and procedures described in this section apply both to data
acquired through the Tribal Air Quality Program’s PM2.5 monitoring activities and to information
previously acquired and from outside sources.
18.1

Chemical and Physical Properties Data

Chemical and physical properties data and conversion constants are often required in the processing of
raw data into reporting units. This type of information that has not already been specified in the
monitoring regulations will be obtained from nationally and internationally recognized sources. The
following sources may be used in the PM2.5 program without prior approval:
• National Institute of Standards and Technology (NIST)
• ISO, IUPAC, ANSI, and other widely recognized national and international standards
organizations
• US EPA
• The current edition of standard handbooks such as physical constants or conversions
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18.2

Geographic Location

To identify the location of sampling sites maintained by the Bishop Tribe’s Air Quality Program,
conventional longitude and latitude coordinates and altitude are reported in AQS and Bishop Tribe’s Air
Program reports and with site information contained in on-line websites.
18.3

Historical Monitoring Information

Historical monitoring data and summary information derived from previous data may be used in
conjunction with current monitoring results to calculate and report trends in pollutant concentrations.
In calculating historical trends, it will be verified that historical data are fully comparable to current
monitoring data. If different methodologies were used to gather the historical data, the biases and
other inaccuracies will be described in trends reports based on that data. Direct comparison of PM2.5
with historical PM-10 or total suspended particulate data will not be reported or used to estimate
trends.
18.4

External Monitoring Data Bases

It is the policy of this program that no data obtained from any other organization or agency shall be used
in creating published reports or regulatory actions unless the data were collected under a QA program
that meets the requirements of 40 CFR 58, and has been approved by the Environmental Manager in
consultation with GBUAPCD.
Data from the U.S. EPA AQS database may be used in published reports with appropriate caution. Care
will be taken in reviewing/using any data that contain flags or data qualifiers. If data is flagged, such
data shall not be utilized unless it is clear that the data still meets critical QA/QC requirements. Users
will review available QA/QC information to assure that the external data are comparable with Bishop
Tribe’s Air Quality Program measurements and that the original data generator had an acceptable QA
program in place.
18.5

Meteorological Data from Other Sources

Meteorological data are gathered from other sources such as the National Oceanic and Atmospheric
Administration, and GBBUAPCD to provide information required when developing monitoring sites,
computing corrections needed to convert form standard conditions to local conditions, and to support
analysis and modeling efforts. These data are not reported to AQS and are clearly identified when used.
For studies characterizing local meteorology, including the discussion of predominant wind direction and
wind roses, and locations of sources of outside meteorological data, readers may visit
http://www.bishoptribeemo.com/library.htm and read the 2018 Particulate Matter Trends Analysis and
the 2011 Weather History Study.
19.0

DATA MANAGEMENT (Element B10)

The Air Quality Specialist is responsible for the configuration, operation and management of the DAS,
and is also responsible for organizing the steps of data reduction, transmission, transformation, and
reporting. Logger configuration and programming is carried out by the Air Quality Specialist, with
assistance from T&B Systems, ITEP, and other Owens Valley tribal air programs.
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19.1

Recording

The QREST data are the official data. Concentration data is generated only via automation and are never
transcribed or substituted. (See 19.4 Data Management for details).
Performing validation on the official datasets (described below) creates a validated dataset, and the
original (raw) dataset remains always available and recoverable in QREST. Back-up of the official data
pre-validation is ensured by the cloud services hosting the QREST data, and after validation, locally by
the Air Quality Specialist.
Modifications in the form of data flags added by Level 1, 2 or 3 reviewers are embedded into secondgeneration files that are maintained and accessed separately in QREST, and are only accepted by the
software when accompanied by notes entered by the validator. The validation notes dates constitute
the chain of custody of data handling prior to AQS submittal. QREST is able to handle direct submittal to
AQS of selected datasets, and record the submittals. File names for this purpose are automatically
generated by the QREST software.
Ancillary data files (i.e. instrument on-board storage data or logger data downloaded via VDV) are saved
in raw unchanged format and archived, though they can be imported into excel spreadsheets for
analysis and chronological viewing. On-board storage data file names are automatically generated by
the instrument. They are downloaded in comma-delimited format to a dedicated computer and backedup to a second computer in the Air Office, which is backed up weekly.
19.2

Transformation and Reduction

The data which publish to QREST are the official data for the Bishop Tribe’s Air Program. There are
multiple data collection methods occurring simultaneously, as described above. All of them, except for
the official data- which goes from the instrument to the logger to QREST to AQS- are for the purpose of
verifying the consistency and quality of the official QREST data, or for informational purposes.
The Bishop Tribe’s Air Program will implement the data summary and analysis requirements contained
in 40 CFR 58, Appendix A. It is anticipated that as the program develops, additional data analysis
procedures will be developed (see previous subsections and below). The following specific summary
statistics will be tracked and reported for the PM network:
• Single monitor bias (based on external performance audits and internal performance
evaluations)
• Single monitor precision (based on flow rate checks)
• Network-wide bias and precision (based on flow rate performance audits and performance
evaluations)
• Data completeness
With the incipience of the QREST website in 2020, monthly and daily reports of raw hourly can be
viewed or downloaded to a local computer in tabular or comma-delimited files. Generating a report on
the QREST website does not change the raw data; it is simply an extraction process. Reports are
available on both internal (secure) and external (public) webpages. An example of a report available is a
monthly summary that includes the maximum hourly average for a given day, the minimum hourly
average for a given day, the 24-hour average, and the capture rate based on the number of valid hourly
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averages for a given day or month (the last is available to credentialed agency users). Reports serve the
informational purpose of the monitoring program.
Figure 4.

19.3

Example Monthly Summary Report in QREST

Transmittal

Data transmittal occurs whenever information is transferred from one person or location to another or
copied, by hand or electronically, from one form to another. Some examples of data transmittal are
copying raw data from a notebook onto a data entry form for keying into a computer file and electronic
transfer of data over a telephone or computer network.
Data validation involves checking that data processing operations have been carried out correctly and
monitoring the quality of the field operations. Data validation occurs prior to AQS submission and is
described in the SOP 1. Data Verifications and Management. Data validation occurs on 100% of the
hourly concentration data records. Only the official datasets in QREST undergo the validation process
described in this Plan and SOPs, and only they are submitted to AQS. If any other data, i.e. on-board
storage data, or data downloaded from VDV, is to be submitted to AQS, it must first be imported into
QREST for validation, and only if data in QREST is otherwise missing.
Data verification occurs at the first level of data validation (i.e. prior to completing Level 1 validation in
QREST). Concentration data and instrument operating status are verified daily by viewing: the tabular
and graphical information on the QREST and VDV websites, the instrument, and any instrument status
alerts. Both QREST and VDV are configured to send automated email alerts which notify the operator
when a pre-set instrument parameter threshold is reached. The emails are timestamped for verification
purposes and retained in an archive. Automated alerts are verified as they arrive on a real-time basis.
The Air Quality Specialist uses these alerts to identify invalid data or an immediate need to check the
instrument. For example, an alert is set for deviations from a set concentration range. Concentration
values are continuously collected and graphed alongside ambient data, available for viewing in VDV.
(Additionally, the Air Quality Specialist can also code flags into the logger during service and
maintenance, to indicate invalid concentration data. These codes are read by the VDV software.) (NoteThe T640 has the capability to log and display an “alarm” status condition if one is present. Unlike alerts,

Bishop Paiute Tribe QAPP Continuous PM2.5, February 2022
p. 37

which are generated by the softwares based on user-set thresholds, the “alarms”, are triggered by
thresholds programmed by Teledyne, and are logged for each parameter “warning” as TRUE/FALSE.
These are cleared by the user after the status condition is acknowledged and corrected as needed). The
BPT air program refers to these as status conditions, to be consistent with the same function in the
PM10 monitoring QAPP, and because Teledyne uses the terms “alarm and “warning” interchangeably.
(See also Appendix A SOP 1, Official Data, Daily Data Checks.)
Manual validation is performed in a credentialed environment (behind a firewall) in QREST. Only
specifically identified users (reviewers) using a unique password can validate and write to the data base
on the QREST cloud server during manual validation. The QREST software provides the interface for
validation, including assigning null values to records. It has extensive flagging capability, including
automatic flags if data are out of range. Automatic flagging of incoming data can be set in QREST with
user-defined thresholds. Manual validation in QREST is completed in monthly datasets, in preparation
for quarterly submission to AQS. Data submission to AQS adds yet another secure remote storage
location for the final verified data. Reviewers who qualify records with codes (see SOP 1) must enter a
note to do so for each record or for records in batches. The note is timestamped, includes the reviewer’s
name, and is recorded in a notes log available to all reviewers.
A flagged, or null value coded record has a qualifier consisting of 2 alphanumeric characters which act as
an indicator that the data value (a) did not produce a numeric result, (b) produced a numeric result but
it is qualified in some respect relating to the type or validity of the result, or (c) produced a numeric
result but for administrative reasons is not to be reported. The Bishop Tribes’ Air Program uses
standard EPA AQS null value codes, or flags, to correspond to the correct description of the problem
identified. The null value codes are saved in electronic records (AQS files). The explanations or notes of
the qualifier are included in logbooks, logger notes, and validation logs. (Historic note: formerly, with
the TrEx system, which covered data up until January 2020, a color-coded set of 3- or 4-character coded
flags was used in the validation software, which were converted into AQS codes. This is described in
former versions of this plan.)
Descriptive qualifiers will be used both in the field and in the office to signify data that may be suspect
due to contamination, special events, or failure to meet QC limits. Operators may enter notes directly
via the logger, and also therein, set a non-ambient code to data applied during maintenance or quality
assurance activities. Appendix A SOP 1 contains a complete list of the codes for non-ambient data
including field activities, specified in Table A.1, AQS Null Codes in QREST.
Table 9 lists all measurements (parameters) recorded by the T640 instrument. Table 10 lists the QC
actions which are completed prior to, and included in, data validation. Table 14, below, describes
measurements upon which validation is- or may be- dependent.
Numeric values generated by the instrument cannot be edited in the instrument by the user.
Measurements collected for official submittal to AQS are in bold.
Measurements collected which may be supporting in validation are labelled “Ancillary” and are in italics.
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Table 14.

Measurement

Data Validation Checks

Date

Time

Range

Completeness

Format: MM/dd/yyyy
Month: 01-12
Day: 1-31
Year: 2020 to current
year for 88101, see
previous Plan for
88500
Format – HH:MM
Hour 0-23
Minute 1-59

One value for each
hour plus 5-min
diagnostic records. A
day is complete when
the data are 75%
complete

PM2.5 1-hr conc
average of
instantaneous
concentration

0.1 – 10,000 μg/m3

Ambient pressure

mmHg

Ambient temperature

0 – 50 Degrees Celsius
non-condensing; -40 –
60 degrees Celsius

Total (and sample)
flow (PRC 39)

0 to 5 l/min

Firmware/package

1.1.24.512 or later,
Firmware .87 or later
TRUE/FALSE, Various,
Programmed by
manufacturer, some
NA

System fault
warnings/alarms:
reset, sample flow,
flow slope, sample
temp, sample RH, LED
temp, box temp, PMT,
Int pump, time sync
failure, int serial fail.
*PM2.5 instantaneous
1-hr conc, 24-hr conc)

0.1 – 10,000 μg/m3

*PM10 (instantaneous
conc, 1-hr conc, 24-hr
conc)

0.1 – 10,000 μg/m3

*PM10 standard
(instantaneous conc, 1hr conc, 24-hr conc)

0.1 – 10,000 μg/m3

Consistency internally
at station*
Consistency with
logger, Bishop Tribe
server clocks, UST

Comments
Official data,
available on QREST via
Sutron logger,
validated for AQS

One value for each
hour plus 5-min
diagnostic records. A
day is complete when
the data are 75%
complete
One value for each
hour. An hour needs
75% to be complete.

Consistency with
logger, Bishop Tribe
server clocks, UST; an
official NIST clock such
as www.time.gov

Official data, available
on QREST via Sutron
logger, validated for
AQS

All QA/QC actions and
documents,
instrument
diagnostics and
ancillary data

One value for each
hour plus 5-min
diagnostic records for
instant.
One value for each
hour plus 5-min
diagnostic records for
instant.
One value for each
hour plus 5-min
diagnostic records for
instant.
NA

Verified QC action, see
Table 3

Official data, available
on QREST via Sutron
logger, validated for
AQS. Used to calculate
official 24-hour
averages
Instrument storage
data, recorded on field
forms

NA

Various/verified QC
action OR inspect
further

One value for each
hour. A day is
complete when the
data are 75%
complete. Plus 5-min
diagnostic records for
instant
One value for each
hour plus 5-min
diagnostic records for
instant
One value for each
hour

Comparison with
PM2.5 data, with
TEOM PM10 data

Ancillary; Instrument
storage data

Comparison with
PM2.5 data, with
TEOM PM10 data

Ancillary; Instrument
storage data

Comparison with
PM2.5 data, with
TEOM PM10 data

Ancillary; Instrument
storage data

Verified QC action, see
Table 3

Instrument storage
data, recorded on field
forms

Verified QC action, see
Table 3

For T640 regular “nonx” option, sample flow
is total flow

NA

recorded on field
forms
Monitor display upon
warning or
fail/Instrument
storage data/recorded
on field forms.
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Measurement

Range

*PM10-2.5
(instantaneous conc, 1hr conc, 24-hr conc)

0.1 – 10,000 μg/m3

Completeness
One value for each
hour plus 5-min
diagnostic records for
instant.

Consistency internally
at station*
Comparison with
PM2.5 data, with
TEOM PM10 data

Comments
Ancillary; Instrument
storage data

*The comparison of T640 data with PM10 data from the TEOM may provide insight or evidence of unusual events affecting both monitors such
as power outages or wind storms.

As detailed in SOP 1 Data Verifications and Management, the following is validated:
Level 1: Verification and Level 1 validation of 100% of records
Level 2: Validation based on supporting documents of 100% of pollutant data
Level 3 (3/2): Validation based on supporting documents and Level 2 validation of minimum 25% of
.data; default to cover Level 2 in case of no Level 2 reviewer available.
The Bishop Tribe’s Air Program reports all PM2.5 ambient air quality data and information specified by
the AQS Users Guide (Volume II, Air Quality Data Coding, and Volume III, Air Quality Data Storage),
coded in the AQS format. Such air quality concentration data and information will be fully screened and
validated as described in this section, and are submitted directly to the AQS via electronic transmission,
in the format of the AQS, and in accordance with the quarterly schedule. The specific quarterly
reporting periods and due dates are shown in the Table 15. Data submissions to AQS were initiated in
2005 via TrEx, which used the MeteoStar LEADS software.
Data is saved in AQS format by Level 1, 2, or 3 validators from within QREST, and can be retrieved only
by credentialed log in on a secure connection. This AQS-coded data file is submitted to AQS directly from
QREST using the tribal agency’s credentials, though it can also be submitted securely via the EN Services
website. Retrieval is performed by the Air Quality Specialist quarterly by generating an AMP350 report
for saving and printing. AMP350 reports are archived and kept indefinitely at the Air Program Office.
Table 15.

Data Reporting Schedule

Reporting Period
January 1 – March 31
April 1 – June 30
July 1 – September 20
October 1- December 31

Due Date
June 30
September 31
December 31
March 31

Additionally to verifying concentration values, the Air Quality Specialist will make a representative
selection of at least 5% of flow rate data during each quarter, to check 24-hr average flow rates for
precision. This is completed using on-board storage data. This check and the results will be documented
in the records for data validation.
19.4

Data Management

There are 2 methods for data collection and thus 2 data types. The primary method uses a Sutron 9210
XLite data logger on a secure network. A secondary method connects the T640 instrument directly to a
dedicated computer in the Air Office with remote viewing software, bypassing the logger. Both are
illustrated in Figure 5 below. Both methods occur via Ethernet, over a secure network. The Air Program
has done (and continues, annually) extensive analyses to verify that the 2 methods of data collection are
delivering values consistent with each other for the same parameters. Depending on the parameter
these may include linearity and other statistical tests, clock tests, and time-series charts in either hourly,
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24-hourly or 5-minute resolution. A random selection of 5% of a quarter’s data is used for this check, the
details of which are recorded in the excel file used for the check, and these checks are retained with
other data records.
Figure 5.

Data Acquisition Flow Chart (Hardware and Software) for PM2.5 Monitoring
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PM2.5 concentration data are transmitted from the T640 instrument via Ethernet to the logger every
second, and are compiled into 5-minute averages. Every 15 minutes the 5-minute averages are polled
via the network and streamed to (cloud storage) QREST, and published to the QREST website. Data on
the QREST website are updated every hour. This information is stored on the QREST cloud servers, and is
the Tribe’s official data repository, prior to validation and AQS submittal. Data in QREST are accessed via
the internet.
This data is the primary and official data source, because: a. The process is automated, and QREST also
automatically feeds the data to Air Now, creating another remote repository; b. QREST has a graphical
interface for manual validation and formatting needed for AQS submission, such as assigning null values.
The QREST data collection system, shown below in Figure 6, is therefore higher quality, more secure,
and offers more capability than simple local downloads and back-ups. Current (pre-validation) PM2.5
concentrations can be viewed by the public, and viewed from remote locations. It also makes it possible
to view all the air quality and meteorological data simultaneously.
(Historical note: Bishop Tribe participated in the former TrEx network since inception in 2004 and was
one of the first 3 tribes to initiate the network by making our air quality and meteorological data
available on the web in near-real time on the TrEx website http://trexwww55.ucc.nau.edu. TrEx was
funded by an Exchange Network (EN) grant through the Walker River Tribe. TrEx was discontinued to
Tribal users and replaced by QREST by EPA in January 2020. QREST is a cloud-based open source
software.)
The logger can be polled by multiple softwares over the secure network. This is the case for the Tribe’s
Air Program’s DAS. Another software, called Vista Data Vision (VDV) also collects data from the logger.
The repository for VDV data is the server operated by the VDV vendor. Though similar in collection
method to QREST, this is NOT the official data. This data is used for informational and ancillary
operational purposes. The Air Quality Specialist checks the instrument– status and reviews the PM2.5
data daily. She can do this using either or both the sophisticated graphical tools available via VDV, and
the QREST website.
Figure 6.

QREST Structure Overview Diagram (Technical Proposal, QREST, Jan 2019)
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The secondary (second method of collected) data are the instrument on-board storage data. This
method is initiated manually, not automated. On-board storage data are obtained via Ethernet to a
designated computer, located next to the Air Quality Specialist’s desk, and stored locally and secure at
the Air Program office, which is their final repository. Remote access to the instrument is available via
the Teledyne software used for on-board storage data, but only at a dedicated computer located at the
Air Quality Specialist’s desk. The on-board storage data can also be obtained via USB directly off the
instrument, in which case they are saved to the Air Program office computer as final repository also.
On-board storage data are downloaded and examined weekly and prior to flow checks, and more
frequently if a problem is suspected. Table 9 lists the parameters which are included in on-board
storage, and all are downloaded. They are intended to be used only by the operator, but could be used
as back up data for the primary. On-board storage data are comprised of parameters chosen by the user
from the list available in the instrument. These include instrument operating conditions intended for
troubleshooting, and PM concentration data derived from the instruments’ multiple averaging
processes. Several of these parameters are displayed in real-time on the instrument display. Sometimes,
the additional instrument parameters provide useful information for troubleshooting because they can
show drift in operating parameters that may not trigger a status code. This makes it possible to carry out
maintenance proactively or determine relationships between ambient conditions and instrument
operation. Additionally, more parameters for each time stamp/record, including status codes and
operating conditions, are saved in the instrument’s on-board storage than are transmitted to the logger,
assisting in troubleshooting.
19.5

Storage and Retrieval

AQS files or raw data files can be downloaded from QREST. These are also automatically named, and can
then be assigned nomenclature conforming to the on-site file storage when saved. They are saved to a
secure computer in the Air Office, which is backed up weekly. The Tribe’s back up servers are in a
separate location from the QREST cloud server, adding redundancy. The QREST cloud storage is backed
up to standard practices for major hosting companies, i.e. Amazon and Microsoft. The Air Quality
Specialist also retains all the raw data files directly off the logger, at both the 5-min and hourly level.
These raw data files are renamed according to a nomenclature specific to the logger, and are
periodically backed up as described above. Thus, the official PM2.5 data reside on the QREST cloud
servers, and a copy resides securely in the Air Office.
Ancillary/downloaded data are not accessible via the internet and are for local use only. The dedicated
computer and second computer at the Air Quality Specialist’s desk are off or locked when unattended,
and only the Air Quality Specialist has access to them.
Table 16.

Data Type
Field Notebooks

Data Archive Policies
Medium
Hardcopy, digital

Location
Air monitoring
station (Air office)

Retention Time
5 years minimum
Notebooks and
forms are available
from inception
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Final Disposition
N/A

Data Type
PM2.5 Official
Database

Medium
Electronic (webbased)

PM2.5 Instrument
on-board storage
data base

Secured local
computers

20.0

Location
QREST cloud server
The QREST data are
the official database
Data prior to Jan
2020 is in AQS at the
EPA data mart, and
also resides at Air
Office
Air Office

Retention Time
5 years minimum
Data are available
from inception

Final Disposition
N/A

5 years minimum
Data are available
from inception

N/A

ASSESSMENTS AND RESPONSE ACTIONS (Element C1)

The results of assessments indicate whether the control efforts are adequate or need to be improved.
Documentation of all quality assurance and quality control efforts implemented during the data
collection, analysis, and reporting phases is important to data users, who can consider the impact of
these control efforts on the data quality (see Section 21). Both qualitative and quantitative assessments
of the effectiveness of these control efforts identify areas most likely to impact the data quality and the
extent of the impact.
In order to ensure the adequate performance of the quality system, the Bishop Tribe’s Air Program will
perform the following assessments:
• Management Systems Reviews
• Network Reviews
• Systems Audits
• Field Performance Audits
• Data Quality Assessments
20.1

Management Systems Review

A Management Systems Review (MSR) is a qualitative assessment of a data collection operation or
organization to establish whether the prevailing quality management structure, policies, practices, and
procedures are adequate for ensuring that the type and quality of data needed is obtained. If an MSR is
to be conducted, the auditor will carry out the activity. Otherwise, Bishop Tribe’s Air Program’s internal
commitment to QA/QC, systems audits, performance audits, network reviews, pre-certification, data
management and reporting, and corrective action activities will collectively serve as MSR, annually. The
quality control and assessment activities that collectively represent the MSR will use appropriate federal
regulations and the Bishop Tribe’s Air Program’s QAPP to determine the adequate operation of the
PM2.5 Program and its related quality system. Any auditor’s report will be filed and reported to the
Environmental Manager and copies will be available at the Air Quality Specialist’s desk (Section 9).
Follow-up and progress on corrective actions will be determined by the Air Quality Specialist in
consultation with the auditor and the Environmental Manager.
20.2

Network Reviews

The network review is used to determine how well the Bishop Tribe’s air monitoring network is
achieving its required air monitoring objective, and how it should be modified to continue to meet its
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objective. A PM network review will be completed annually, as needed. The Air Quality Specialist, in
consultation with the most relevant combination of GBUAPCD, T&B Systems, Brian Adkins, or Scott
Weaver (see Section 4.1, Role of the Environmental Office) will be responsible for conducting the
network review.
The following criteria will be considered during the review:
• Date of last review
• Areas where attainment/non-attainment re-designations are taking place or are likely to take
place
• Proposed site changes, as needed.
Prior to the implementation of the network review, significant data and information pertaining to the
review will be compiled and evaluated. Such information may include:
• Network files (including updated site information and site photographs), available at the Air
Quality Specialist’s desk and an integral part of web-based information
• AQS reports
• Air quality summaries for the past five years for the monitors in the network
• Emission inventory information, including regional, local and on-reservation sources, and any
relevant inventories conducted by neighboring tribes and GBUAPCD
• National Weather Service summaries for monitoring network area, as needed to supplement
Tribal meteorological monitoring
Upon receiving the information, it will be checked to ensure it is current. Discrepancies will be noted on
the checklist and resolved during the review. Files and/or photographs that need to be updated will be
identified. The following categories will be emphasized during network reviews.
Number of Monitors – Adequacy of the network will be determined by using the following information:
• Historical monitoring data
• On and off reservation emissions
• Population density
• Best professional judgment
Location of Monitors – Maps, geographical overlays, and GIS-based information will be used as needed
to assess the adequacy of monitor locations. Currently all monitors are located at the Bishop Tribe’s Air
Program Office. Network review will consider the adequacy of this monitoring location and will examine
the need to expand to additional locations and/or monitoring for additional pollutants.
During network review, the stated objective for the current monitoring location will be ‘reconfirmed’
and the spatial scale ‘re-verified’ and then compared to each location to determine whether these
objectives can still be attained at the present location.
Prior to the site visit, the Air Quality Specialist will obtain and review the following:
• Most recent hard copy of site description (including any photographs)
• Data on the seasons with the greatest potential for high concentrations for specified pollutants
• Predominant wind direction by season
• Pollution roses if available
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A checklist similar to the checklist used by the USEPA Regional offices during their scheduled network
reviews will be used. (See SLAMS/NAMS/PAMS Network Review Guidance, Appendix E.) In addition to
the items on the checklist, the reviewer will also perform the following tasks:
• Ensure that the inlet and VSCC are clean
• Check equipment for missing parts, frayed cords, damage, etc.
• Record findings in field notebook and/or checklist
• Take photographs in 4 cardinal and 4 ordinal directions
• Document site conditions, with additional photographs as needed
Other Discussion Topics – In addition to the items included in the checklists, other subjects for discussion
as part of the network review and overall adequacy of the monitoring program include:
• Siting criteria problems and suggested solutions
• Problems with data submittals and data completion
• Maintenance and replacement of existing monitors and related equipment
• Air quality assurance problems
• Air quality studies and special monitoring programs
• Proposed regulations
• Funding
A report of the network review will be written within two months of the review and filed.
20.3

System Audits

A system audit is a thorough and systematic onsite qualitative audit, where facilities, equipment,
personnel, training, procedures, and record keeping are examined for conformance to the QAPP. T&B
Systems will conduct the system audit. The auditor will perform three system audit activities that may
be completed separately or combined:
• Field
• Data management – including information collection, flagging, data validation, and security
• Key personnel – including interviews with individuals responsible for planning, field operations,
QA/QC, data management, and reporting.
To ensure uniformity of the system audit, an audit checklist will be used.
T&B Systems will send a copy of the final system audit report to the Bishop Tribes’ Air Quality Program,
who will forward the information to US EPA Region 9 as part of regular grant reporting activities. Any
corrective action taken will be included in the report to US EPA Region 9.
Post-Audit Activities – The major post-audit activity is the preparation of the system audit report. The
report will include:
• Audit team leaders, audit team participants and audited participants
• Background information about the project, purpose of the audit, dates of the audit, particular
measurement phase or parameters that were audited, and a brief description of the audit
process
• Summary and conclusions of the audit and corrective action required
• Attachments or appendices that include all audit evaluation and audit finding forms
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To prepare the reports, the audit team will meet and compare observations with collected documents
and results of interviews and discussions with key personnel. Expected QA Project Plan implementation
will be compared with observed accomplishments and deficiencies and the audit findings will be
reviewed in detail. The system audit report will be submitted to the Bishop Tribe’s Environmental
Management Office and Air Program for review and comment.
If the Environmental Management Office and/or Air Program have written comments or questions
concerning the audit report, the audit team will review and incorporate them as appropriate, and
subsequently prepare and resubmit a report in final form following receipt of the written comments.
The report will include an agreed-upon schedule for corrective action implementation.
Follow-up and Corrective Action Requirements – The auditor and the Bishop Tribe’s Air Program may
work together to solve required corrective actions. The Bishop Tribe’s Air Program has 30 days to
respond to the follow-up and corrective action requirements in the system audit report. The audit team
will review the Bishop Tribe’s Air Program responses to the follow-up and corrective action and will
work with the Bishop Tribe’s Air Program to resolve any discrepancies.
20.4

Field Performance Evaluations

Field performance evaluations reveal how the data are handled, what judgments were made, and
whether uncorrected mistakes were made. The audits will be performed every year and will be part of
the system audit. The audits will have the same reporting/corrective action requirements as the system
audit and will be conducted by T&B Systems.
20.5

Data Quality Assessment

Measurement statistics and summaries will be calculated and reviewed for each quarter and year, as
well as other time periods deemed relevant to the Bishop Tribe’s Air Program. For example, data
summaries may be reviewed for each season, during periods of high winds, fires, traffic, or construction.
In general, the data will be reviewed each month. The statistics described in Section 14 will be
calculated as well as the average PM2.5 concentration during the time period, the range of valid
concentrations measured, the times of the highest concentrations, times of the lowest concentrations,
and the possible reason for changes in these parameters. AMP350 reports from AQS are generated and
saved on site for every quarter.
20.6

Documentation of Assessments

Table 17 lists each of the assessments.
Table 17.

Assessment Summary

Assessment Activity

Frequency

MSR

Annually

Network Review
40 CFR 58 App E
App F/G
System Audits

Annually
Annually

Personnel
Responsible
Tribe, GBUAPCD, US
EPA Region 9
Tribe, GBUAPCD, US
EPA Region 9
Tribe, GBUAPCD, US
EPA Region 9

Schedule
On-going

Reporting/Resolution

Starting
April 2003

Tribe, T&B Systems, US EPA
Region 9
Tribe, T&B Systems, US EPA
Region 9

Starting in
FY2005

Tribe, T&B Systems, US EPA
Region 9
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Assessment Activity
Data Quality
Assessment

Frequency
Annually

21.0

Personnel
Responsible
Tribe, GBUAPCD, US
EPA Region 9

Schedule
Starting
April 2003

Reporting/Resolution
Tribe, T&B Systems, US EPA
Region 9

REPORTS TO MANAGEMENT (Element C2)

This section describes the quality-related reports and communications to management necessary to
support PM network operations.
21.1

Network Reviews

Reporting to AQS started in 2005. The Bishop Tribe’s Air Quality Specialist has provided a list of all
monitoring sites, and their AQS site identification codes and submitted the list to the US EPA Office, with
a copy to the Air Quality Subsystem (AQS). The AQS is US EPA’s computerized system for storing and
reporting of information relating to ambient air quality data. Whenever QAPP and activities covered
within, SOPs, Network changes occur, they will be documented in the plan, SOPs and submitted by the
Air Quality Specialist for approval internally and then to the US EPA Region 9 Office and to AQS. When
there are changes in location of monitors or the network design is reviewed and found to be
satisfactory, a revised QAPP will be issued. Copies of the revisions will be included in the annual report
to the EPA Region 9.
21.2

Quarterly Reports

Each quarter, the Bishop Tribe’s Air Program reports the results of all precision and accuracy test it has
carried out during the preceding quarter via submittal of validated data to AQS. The quarterly reports
are submitted, consistent with the data reporting requirements specified for air quality data as set forth
in 40 CFR 58, Appendix A, Section 4.
Required accuracy and precision data are to be reported on the same schedule as quarterly monitoring
data submittals. The required reporting periods and due dates are listed in Table 18.
Table 18.

Quarterly Reporting Schedule

Reporting Period
January 1 – March 31
April 1 – June 30
July 1 – September 30
October – December 31

Due on or Before
June 30
September 30
December 31
March 31 (following year)

Air quality data submittal for each reporting period are edited, validated, and entered into the AQS
using the procedures described in the AQS Users Guide, Volume II, Air Quality Data Coding. The Bishop
Tribe’s Air Quality Specialist is responsible for preparing the data reports for transmission to US EPA.
The QREST software has the capability of automatically generating AQS reports, following manual
validation. This automated electronic system avoids any transcription or data entry errors that might
otherwise occur in the report generation process. AQS reporting started in 2005.
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21.3

Technical System Audit Reports

The Bishop Tribe’s Air Program performs regular Technical Systems Audits of the entire monitoring
system (Section 20). These audits are conducted by T&B Systems. These reports are issued by T&B
Systems and submitted to the Bishop Tribe’s Air Quality Specialist for review and comment. The final
reports are submitted to US EPA Region 9 and are available for review at the Air Quality Specialist’s
desk.
External technical system audits are conducted at least every three years by the US EPA Region 9 as
required by 40 CFR 58, Appendix A, Section 2.5; provided staff are available.
21.4

Control Charts

Control charts are automatically generated, and available to any project personnel for ongoing use, to
supplement regular instrument performance information collected as part of weekly, bi-weekly
precision checks, quarterly, semi-annual and annual maintenance. They are used to locate suspected
trends in instrument performance. The charts and instrument performance data are available to
auditors from T&B Systems and are available for review at the Air Quality Specialist’s desk.
21.5

Responsible Organizations

The responsible organizations and persons are detailed in Section 4.1, The Role of The Environmental
Office.
22.0

DATA REVIEW, VALIDATION AND VERIFICATION REQUIREMENTS
(Element D1)

This section describes data verification and validation procedures. Verification can be defined as
confirmation by examination and provision of objective evidence that specified requirements have been
fulfilled. Validation can be defined as confirmation by examination and provision of objective evidence
that the requirements for a specified intended use are fulfilled. Although there are a number of
objectives of ambient air data, the major objective for the Bishop Tribe’s Air Program PM network is
informational, for comparison to the Tribe’s air quality standards and therefore, this will be identified as
the intended use.
22.1

Sampling Design

The objective of the sampling design is to represent the population of interest at adequate levels of
spatial and temporal resolution.
Once a year, the Bishop Tribe’s Air Program will perform a network review to determine whether the
network objectives, as described in the Network Design Plan, are still being met, and that the sites are
meeting the CFR siting criteria (see Section 20).
Every three years US EPA Region 9 will conduct a network review to determine whether the network
objectives, are still being met, and that the sites are meeting the CFR siting criteria, provided staff are
available.
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The ambient air data derived from the site will be used to validate the sampling design. This information
will be included in network review documentation and communicated to the US EPA Region 9 Office.
22.2

Data Collection Procedures

System audits will be used to verify that the data collection activity is being performed as described in
this QAPP and the SOPs. Deviations from the data collection activity will be noted in audit finding forms
and corrected and reported to management. The use of QC checks that have been placed throughout
the measurement process help validate the activities occurring at each phase. The review of QC data
such as the performance evaluation, and the sampling equipment verification checks that are described
in Sections 14 will be used to validate the data collection activities. Any data that indicates
unacceptable levels of bias or precision or a tendency will be flagged and investigated.
22.3

Quality Control

Section 14 of this QAPP specifies the QC checks that are to be performed during data collection. These
include the use of flow rate transfer standards and instrument checks, which provide indications of the
quality of data. See Table 3, Table 8, and Table 10, which include details for flow checks, ambient
measurement checks, and zero tests (leak checks).
Validation of QC procedures includes a review of the above mentioned checks’ results and frequencies,
and of documentation of the corrective actions that were taken when QC checks failed to meet the
acceptance criteria, and the potential effect of the corrective actions on the validity of the routine data.
This review is conducted on an ongoing basis by the Air Quality Specialist, quarterly by the QA Manager,
and annually by the Outside Auditor.
22.4

Calibration

Routine instrument performance checks are performed to ensure stable performance. The calibration
certificate of the flow rate transfer standard will be kept in the instrument file and available during an
audit. The flow transfer standard is sent to the manufacturer annually for re-calibration.
The initial calibration of the monitor itself is recorded in the original paperwork received with the
monitor. Ensuing calibration is verified through the regular sequence of flow checks, calibrations and
regular maintenance, which are recorded on the QC check field forms and reviewed during validation.
Instructions on how to perform the checks and calibrations are outlined in the 08354C User Manual,
Model T640 PM Mass Monitor (Table 10) If degradation in instrument performance is observed during
routine instrument performance checks, calibration or maintenance, it will indicate some change in the
system. Any data that indicates unacceptable levels of bias or precision will be flagged and investigated.
Corrective action will be taken as needed (see Table 8 for specific actions). Validation includes the
review of the documentation to ensure corrective action was taken as prescribed in the QAPP.
23.0

VALIDATION AND VERIFICATION METHODS (Element D2)

Exceptional field events may occur, and field activities may negatively affect the integrity of data files. In
addition, some of the QC checks will fail to meet the requirements. Information on problems that affect
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the integrity of data is identified in the form of data qualifiers or flags (Appendix A SOP 1). It is
important to determine how these failures affect the routine data. This section describes the methods
that will be used to evaluate the data.
A thorough review of the data will be conducted for completeness and accuracy. Data will be reviewed
for outliers and values outside of acceptance criteria. These data will be flagged. Details of these
activities are discussed in Section 19.
Records of all invalid data files are filed electronically and can be retrieved. Information noted with the
result includes a brief summary of the reasons for invalidation along with the associated flags. This
record will be available on the database in the operator and validation logs.
23.1

Validation of Measurement Values

Information from the owner’s manual, 40 CFR 58 Appendix A, and the site operator’s judgment are used
to invalidate a data record or measurement. The record of flags used for validation prior to January
2020 is available as part of the MeteoStar LEADS documentation. Logger operator notes are used to
inform validation. QREST, currently in use, has a comprehensive help section and documentation, and
allows for additional data reviewers, as described in the Key Personnel section (and other sections).
Validation is described in detail in Section 19.
All efforts will be made to take corrective actions, depending on the type of QC checks that were outside
of acceptance criteria, to correct the problem. If the results remain outside the criteria, the results will
be flagged until the problem is corrected.
24.0

RECONCILIATION WITH USER REQUIREMENTS (Element D3)

Reconciliation with the data quality objectives (DQOs) involves reviewing both routine and QA/QC data
to determine whether the DQOs have been attained and that the data is adequate for its intended use.
This process is termed data quality assessment (DQA).
The data used for information and for informational comparison to the Tribal Air Quality standards are
never error free and will always contain some level of uncertainty. Because of these uncertainties or
errors, both false positives and false negatives may occur. There can be serious political, economic and
health consequences of making such decision errors. Therefore, the Bishop Tribe’s Air Program needs to
understand and set limits on the probabilities of making incorrect decisions with these data. In order to
set probability limits on decision errors, the Bishop Tribe’s Air Program needs to understand and control
uncertainty. Uncertainty is used as a generic term to describe the sum of all sources of error associated
with a measurement result.
The measurement quality objectives (MQOs) listed in Table 3 are the goals for measurement uncertainty
that, if met, will achieve the overall data quality objectives for this project. The following sections
describe how the calculations will be made to determine if the MQOs have been met.
There are two components of measurement error. Systematic (or bias) errors cause results to be
generally always high or always low. These errors are often caused by improper calibration or drift in an
electronic or manual setting. Random (or precision) error causes results to be sometimes high and
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sometimes low, and these errors cannot be eliminated because they are intrinsic to the instrument
variability. In the NAAQS, total error is termed accuracy. The quality control measurements made in
this program with this automated monitor estimate precision error of the flow rate and the bias of the
constants in the monitor software. Total error, or accuracy, is estimated with the external audits
described in section 24.2.
24.1

Calculations for Precision

The Bishop Tribe’s Air Program maintains one PM2.5 monitor and records the actual flow rate at least
monthly. This flow rate is compared to the set-point flow rate, as shown in equation 1 of section 14. If
at any time, this percent difference exceeds +4%, an investigation into the cause of the difference is
made. This procedure is described in Section 14.
24.2

Calculations for Accuracy

Accuracy is based on the results of quarterly audits. Each monitor is externally audited annually (see
section 14.3 for the definition of an external audit) with a flow rate transfer standard. If the percent
difference between the instrument specifications and the audit flow transfer standard exceeds +4% then
there will be an investigation and possible recalibration or repair.
The Bishop Tribe’s Air Program will gather PM2.5 data for a minimum of 3 years adhering to the
requirements in this QAPP. The data will ultimately be used to make long-term decisions on the
conditions affecting air quality and the operations of the air sampling network.
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ACRONYMS AND ABBREVIATIONS
ANSI
ASTM
CAA
CV
CFR
COC
DAS
DQA
DQOs
EMO
EPA
FEM
MQOs
MSR
NAAQS
NAU
NIST
OB
OAQPS
PM2.5
QA/QC
QAPP
QREST
RPD
SOP
Ta
TrEx
TSA
TSP
Va

American National Standards Institute
American Society for Testing and Materials
Clean Air Act
coefficient of variation, or sample standard deviation divided by the mean
Code of Federal Regulations
chain of custody
data acquisition system
data quality assessment
data quality objectives
Environmental Management Office
Environmental Protection Agency
Federal equivalent method
measurement quality objectives
management system review
National Ambient Air Quality Standards
Northern Arizona University
National Institute of Standards and Technology
On-board
Office of Air Quality Planning and Standards
particulate matter < 10 microns
quality assurance/quality control
quality assurance project plan
Quality Review and Exchange System for Tribes
relative percent difference
standard operating procedure
temperature, ambient or actual
Tribal Environmental Exchange Network
technical system audit
total suspended particulate
air volume, at ambient or actual conditions
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APPENDIX A
STANDARD OPERATING PROCEDURES
SOP 1. DATA VERIFICATIONS AND MANAGEMENT
Official Data
The data that are automatically transferred from the data logger to the QREST cloud server are the
official data. These are the data that are also manually validated for submission to AQS. (If this is not
understood, please see Figure 5 in the PM2.5 project QAPP.)
Data Transfer – The Sutron logger collects data via ethernet from the instruments every second, and
constructs 5-minute averages. This logger is connected to the internet. The 5-minute data are then
automatically polled and downloaded to the remotely located, secure QREST. Hourly averages are
calculated on the QREST cloud server. Hourly averages are calculated on the QREST cloud server and nminute data are also available for viewing. Data are also automatically transferred to the US EPA AirNow
data base. (Transmission and reduction checks are discussed in Section 19.)
The parameter transferred from the logger to QREST is PM2.5 Concentration (see Table 9).
Data Back-Up –
The QREST cloud service agreement has the responsibility for maintaining data security and back-up.
The Air Quality Specialist performs periodic back-ups also. The QREST information is updated hourly.
These are the official data and are validated quarterly and used for AQS submission. The data which
streams to QREST is also stored in the Tribe’s logger on-site, in n-minute values, accessible via
credentialed login. Instructions on how to perform back up of the logger storage is detailed below in 2.
PREPARATION. Manual back up (via download) must be performed every 2 weeks to prevent data loss,
as the data logger storage is limited and cannot store data indefinitely. Additionally, the Level 1
validation report described below has tabs for data downloaded from QREST (original numeric values
with null values) built into it; to be saved locally on Air Program desktop computers.
Daily Data Checks – The Tribe’s real-time online data dashboard, and QREST webpage www.QREST.net
are viewed daily to verify proper data transmission. These checks are part of the Air Quality Specialist’s
automatic calendar. Any problems, such as the instrument operating out of specified limits, unexplained
high or large negative values, or missing records cue the operator to further check the instrument for
the cause of the status code and to take necessary maintenance or repair steps, or to download storage
data for troubleshooting. The procedure for responding to these unscheduled non-ambient data is
described above. Timestamped automatic alerts will notify the operator of data exceeding or drifting
lower and upper thresholds. The operator can also program a code into the logger data during quality
assurance activities or preventive maintenance activities. The list of codes contained in Table A.1. are
used for data validation prior to submission to AQS.
Monthly Data Checks – Summary files are obtained in web (tabular) comma-delimited form from the
QREST webpage These data are then transferred to a spread sheet with tabs for each pollutant and for
each month. Graphs for each month containing the daily minimum, maximum and average are also
created for presentation to the Tribal Environmental Protection Agency board, using this or dedicated
ancillary software through Vista Data Vision.
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Validation is completed for monthly datasets in QREST. Standard AQS validation codes are appended to
selected records in batch or single records. Table A.1 below contains these codes. (Note: the AQS codes
are the same as those generated by the former TrEx, minus the extra 3-character qualifiers used by TrEx,
which are tabulated in prior versions of this Plan.). Though there are a multitude of AQS codes to
accommodate many different types of monitors, only certain codes are regularly used by Bishop Tribe
Air Program. These codes are not to be confused with “QREST flags” which can also be appended to data
rows, and will cause the data to display as flagged for online viewers, as this does not occur with only
AQS coding. QREST flags may also be applied for this purpose. The selected codes most used are as
follows, in the order in which they appear in the (entire) list in the QREST Data Review page:
Table A.1.
Flag
AI
AL
AN
AS
AT
AV
AX
AY
AZ
BA
BF
BL
BK
BN
BR
DA

AQS Null Codes in QREST
Description
Insufficient data (cannot calculate)
Voided by operator
Machine malfunction
Poor quality assurance results
Calibration
Power failure
Precision check
Zero span
QC audit
Maintenance or routine repairs
Precision/zero/span
QA audit
Site computer/logger down
Sample value exceeds media limits
Sample value below acceptable range
Aberrant data/corrupt files

Table A.2 summarizes the validation process steps from Level 1 verification to the QA Manager/Level 3
oversight report to Tribal management staff. Null codes are first entered by the Air Quality Specialist, or
at Level 1, and via QREST may be changed or commented on by higher level reviewers. All levels of
reviewers above Level 1 will use the Level 2 validation functions in QREST. The majority of validation
actions are recorded in a Level 1 validation report, developed for QREST users, to be completed by the
Air Quality Specialist. The final product of QA reviews is a QA oversight report completed by the QA
manager for the monitoring project, submitted to the Environmental Director, Air Quality Specialist, and
other staff in Administration as appropriate (see Section 4.1, The Role of the Environmental Office).
Printouts of the QA oversight report, and the tabs of the (excel workbook) Level 1 report, are appended
in this SOP, as a demonstration of their content. The content reflects the first quarter of data to which
use of the reports was applied.
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Figure A.1. Is an illustrated overview of the Level 1 validation process. When the Level 1 process is
complete, the process for beginning the QA oversight report can begin. Note- because an intermediary
Level 2 reviewer may be performing steps as well as the QA Manager (Level 3 in this case), it’s noted
that the Level 2 actions are included in the bulk Level 1 process, as the Air Quality Specialist must review
the outcome of this activity.
An example set of Level 1 report pages made by the Air Quality Specialist, and the QA oversight report
made by the QA Manager, are below in Appendix B.
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Figure A.1.

Level 1 (Site Operator) Data Validation Process
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Table A.2.

Order of Review in QA Oversight

Review Step
Verify Table 14 items

Review monthly datasets
for completion, assign
codes for missing data
Verify automated (Level 0)
coding on records
including expected range
of values
Identify and code nonambient records/values

Investigate and verify
unusual ambient records

Complete the Level 1
report (excel workbook)
Verify documentation
supports Level 1
verification and codes
Verify data is appropriate
for The Tribe’s use
Compare with other
monitoring stations in the
area, including expected
range for PM2.5
Complete a Level 2 report
(word document etc)
Check validated datasets
against FEM requirements
and MQOs
Review audit report for
the time interval of data
Review QC check field
forms and supporting
documentation, including
correct number of QC
checks
Perform a correctness
check on one QC check
results (flow checks)

Location Recorded
(Documentation)
QC check forms, instrument
logbook, logger notes, QREST
reviewer notes

Validation
Level
1

QREST reviewer notes,
instrument logbook

1

T640 instrument
displays, automated
alerts, on-board storage
data
T640 instrument
displays, automated
alerts, on-board storage
data, QREST flags (Level
0)
Instrument logbook,
meteorology data, other
instrument logbooks and
data, ancillary data
including on-board
storage data, data from
other monitoring stations
in the area
All listed, documents
uploaded to QREST
Documents uploaded in
QREST

Codes in records, QREST
reviewer notes

1

QREST reviewer notes,
instrument logbook

1

Find, code records
representing service &
maintenance

Charts, reports, wind roses
for internal use and for Level
2/3 reviewers

1, 2

Compare unusual
values against wind and
precipitation records

Level 1 Report, QREST
supporting documents
QREST reviewer notes, Level
2 report

1

NA

2

QREST monthly datasets,
EPA QA Documents,
QAPP
QREST monthly datasets

QREST reviewer notes, Level
2 report

2

Upload the most recent
quarter’s QC check
forms
NA

QREST reviewer notes, Level
2 report, correspondence
with Level 1

2

All listed, documents
uploaded to QREST

QREST supporting
documents

2

EPA Documentation,
QAPP

QA oversight report

3 (2)

Audit report (annually)

QA oversight report

3 (2)

Compare spikes or
maxima with Big Pine
Paiute monitoring
station data
Compare data in time
series charts from 2
stations
Any changes in
Method, instrument
firmware
NA

Documents uploaded in
QREST, Level 1 report

QA oversight report

3 (2)

NA

QC check forms

QA oversight report

3 (2)

Barometric pressure
calculations are correct

Basis
T640 instrument
displays, automated
alerts, on-board storage
data, QC check forms,
QREST flags (Level 0)
QREST flags (Level 0)
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Example
Clock is right for
timestamp

Power outage caused
missing records, find
and assign AI code
Identify if codes are
needed for negative
values

Review Step
Evaluate completeness
and null codes
Evaluate any suspect data
identified by Level 2
reviewer
Complete QA oversight
report

Basis
QREST monthly datasets,
QREST reviewer notes,
Level 1 report
QREST reviewer notes,
Level 2 report
All listed

Location Recorded
(Documentation)
QA oversight report

Validation
Level
3 (2)

QA oversight report

3 (2)

Large negatives; data
coded with BN

Email to management staff,
QREST supporting
documents

3 (2)

NA

Example
Annual maintenance
over > 75% of a day

AQS Submission was initiated in 2005 using the EN Services website. The DAS software- since January
2020 is QREST- is used to generate the AQS files.
1. SCHEDULE
AQS submissions for each quarter are to be completed within 90 days of the end of that quarter
2. PREPARATION
2.1. Access or open workbook of T640 on-board storage downloaded data.
2.2. Access or open relevant graphical data from Vista Data Vision such as monthly time-series
charts.
2.3. Export operator logs from XTerm and move to operator logs folder for viewing or printing.
2.4. Export stored data from data logger using XTerm; rename the ssp.txt file, copy in working folder,
move original to XTerm original raw data folder.
2.5. Import the working data file into XTerm data master worksheet.
2.6. Locate and open relevant maintenance logs and field forms.
3. MANUAL VALIDATION IN QREST
3.1. For details on using the manual validation software, a comprehensive user guide is available at
https://www.qrest.net/Home/Help/#Quality-Control.
3.2. Open in a web browser (Chrome) www.QREST.net. Log in to access the dashboard. (The above
link is accessed by the “?” or Help button in the lower left of the screen).
3.3. Using the left sidebar, choose Air Data, and in the dropdowns, Data Review. NOTE: ITEP has
created comprehensive SOPs (pictorial step charts) instructing how to set up automatic
validation, and perform first level validation. Currently the SOPs are available and are stored at
https://www.dropbox.com/sh/zi76ar48gickf3m/AAAxWwrO_azXo_aSABw7Pg2Ba?dl=0
These may be revised further as of January 2021.
3.4. If, when a monthly dataset is complete, 100% of possible records have not been collected, a
button to “fill missing with LOST qualifier” should display, but if otherwise and if needed, import
the missing data using the Manual Import page. This is used to configure templates and column
mapping for imported data, and to enter data rows for import.
3.5. Manual validation for all parameters is completed one pollutant at a time, in monthly sets.
Select a month from the dropdowns, and all data parameters will display.
3.6. Select one month’s data for relevant pollutant. Note any differences in UTC and PST. Data will
display in graph form and each 1-hour record. Validation is performed on 1-hour data; n-minute
data is available for viewing and comparison.
3.7. Review data, expanding graph scale and referring to maintenance records as needed. Find any
records which aren’t “AQS ready” or have QREST flags and assign null value codes to those first.

Bishop Paiute Tribe QAPP Continuous PM2.5, February 2022
p. 59

(“AQS ready” means that either a numeric value has been received, or a Null Qualifier has been
applied to the hourly record, as per QREST Help documentation.)
3.8. Add null value codes (see Table A-1 above) to records where needed based on logbooks, forms
etc., either individually or in manageable batches. Null value codes append the numeric value in
the dataset (though in the end AQS file will replace it) and are for records where the numeric
value represent Table A-1 selected condition and considered invalid because of the flagged
condition. The qualifier codes in QREST are for exceptional events and are thus far not used for
Bishop Tribe station data.
3.9. Validate corrected hourly data, adding short validator notes to log or to describe issues with the
instruments, until all non-ambient values (values not qualified for ambient measurements) are
appended with coding. (Note date of validation and any issues in instrument logbook.) When
checking the data against the instrument QC Checks and logs, and for automatically assigned
flags, threshold exceedances and stuck values, select Level 1 complete. When checking the data
against other systemic elements such as other datasets, other instrument logs, audit reports,
calendars, etc., (for consistency) select Level 2 complete (for example, as an outside data
reviewer looking at the Bishop Tribe data).
3.10. Repeat previous steps for each remaining parameter. The data sets can be completed in
modules of a parameter per month. Completion status are displayed for each dataset. An
additional validation level above 1 is required for completion and preparation for AQS submittal.
4. AQS SUBMITTAL METHOD 1
4.1. Data are submitted directly to AQS via QREST.
4.2. Instructions are contained in QREST help page.
4.3. Once completion status for AQS ready and Level checks show as 100%, in the QREST secure
dashboard, navigate to Air Data, then to AQS submission.
4.4. Select Add and select monthly datasets for the prior quarter for BPT site. The software will
perform a screening that the datasets will be accepted by AQS. Record in the instrument
logbook the number of rows to be submitted displayed, and generate the file.
4.5. Check the file to compare what data was generated to what was selected, and to verify that no
values are above the absolute maximum or below the absolute minimum for the parameter.
Save the file to the local directory of raw AQS files, naming it by appending the
pollutant/parameter to the name which already contains the date range. This will be a back up
file, i.e. a copy of the data as submitted, and should not be edited after saving. Note the name
of the file in the AQS logbook.
4.6. Selecting “Submit to EPA” will submit the data into AQS using the instructions entered in step
4.4, and using the CDX account for the Bishop Paiute Air Quality Specialist. Note- if account is in
error or deactivated, contact the QREST project managers, add the new appropriate account by
selecting “change”, or use AQS SUBMITTAL METHOD 2 below.
4.7. The software will indicate when the transfer is complete.
4.8. Log on to AQS via the website https://aqs.epa.gov/aqs/
4.9. Retrieve the AMP350 raw data report, save, print and add to binder for the parameters just
submitted. Review the AMP350 against QREST charts and log off AQS.
5. AQS SUBMISSION METHOD 2
5.1. Data are submitted via the website https://enservices.epa.gov/login.aspx
5.2. Instructions are contained in the notebook labeled AQS Submission Tutorial.
5.3. Once at the website, log on using the default domain
5.4. Go to My Services and select NGNProd2
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5.5. Browse for the file you want to submit, enter AQS user ID, select Bishop Paiute Tribe-EMO as the
screening group, select flat file type. If the data have been thoroughly reviewed during the
manual validation process, it is appropriate to select post as the final step and do not stop on
error. Send the data. Make a note in the AQS logbook.
5.6. Go to Activity Status to verify data processing. When complete, click on transaction ID to
download and view reports. E-mail will automatically be sent to the user address provided.
5.7. Review and save reports in the AQS Reports directory, adding information on the date of
submission in the format mm.dd.yy
5.8. Log off enservices.
5.9. Log on to AQS via the website https://aqs.epa.gov/aqs/
5.10. Retrieve the AMP350 raw data report, save, print and add to binder for the parameters just
submitted. Review the AMP350 against QREST charts and log off AQS.
Instrument On-board Storage/Downloaded Data
Response to flagged data in daily data checks – If the daily check reveals lost or missing data or that the
monitor is operating out of specification use NumaView to connect to the monitor and to check current
operating parameters on the instrument virtual dashboard. In addition, follow the instructions below to
download data from the last point and import into the specified Excel spreadsheet to try to identify the
source of the problem and complete necessary maintenance or repairs. A list of status codes is
contained in 08354C User Manual Model T640 PM Mass Monitor, Section 5.3.1.
Downloads take place bi-weekly or more frequently if a problem is suspected during the daily data
check, using remote software for the monitor, or directly via USB. These files are automatically stored
into a series of sequentially numbered files that contain the machine serial number. The downloaded
files are stored in the file PM year, located on a dedicated machine. Each row of the file represents one
hour’s worth of data. The parameters downloaded are listed in Table 9.
File Organization – Downloaded files are copied to a second machine for validation and analysis, with no
editing or changes in file names. They are stored in a similarly named directory “T640 Raw On-board
Data.” These files retain the instrument-generated data and time-stamped nomenclature. Next the files
are imported into a yearly master Excel spreadsheet which is used for troubleshooting, named as “T640
OB Storage Data Year”, outside of the Raw On-board Data folder. Concentration values in the master
excel files are not edited or changed.
Biweekly, these excel files are examined to verify that flow rates and operating temperatures are within
range and no additional status conditions are present in the data. (Status conditions are displayed on
the monitor, alerting the operator to specify status parameters to be included in the download.
Alternately, operator can program a log for status conditions in the monitor). Using the forms for
maintenance and calibration (SOP 2) spread sheet rows are flagged in light yellow during the times
where maintenance is carried out. An annotation on the line for the date and hour is used to indicate
the nature of the maintenance and start and stop times. Additional fields may be added containing
internal consistency calculations, such as verifying that flows and temperature are within standard.
Status codes or drift in parameters may lead to identifying the source of the problem.
The on-board storage data may be provided to Level 2 or Level 3 if needed or requested for review. This
would be done by uploading the data as an attachment in QREST file, as supporting information.
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SOP 2. INSTRUMENT MAINTENANCE AND CALIBRATION
Daily Data Checks, Weekly Checks, Monthly Precision Checks and Semiannual Maintenance
Starting in FY21 (October 2020), values from T640 regular checks are recorded in digitized versions of
the field forms. The digital forms are excel forms, some of which allow charts of key operational
indicators to be generated as the user inputs data. These are described as relevant for each field check
below. A paper form can be used as back up in the event the digital form cannot be used; or in the case
of the semi-annual and annual forms, in lieu of using the digital form and printing it later. In addition to
the generation of control charts, the digital forms increase flexibility of accessing the monitors
separately to accessing the office building, and provide a way to read the charts of the key operational
data in the field.
Digital forms are treated with the same level of security and back up as paper forms, though they are
backed up digitally more frequently (weekly) than paper forms are backed up by scanning. They are
printed monthly to add to the printed field form records. Only the credentialed operator may access the
digital forms. The order of access and back up ensures that only the working versions of the form will be
used for original data entry (on a laptop) in the field, and backed up to the dedicated computer in the
Air Program Office, which is then copied to computers on the tribe’s main network for regular back up.
Printouts of the digital forms are appended in this SOP, as a demonstration of their content. Current
data is included for the weekly and monthly forms, as it’s necessary in order to populate the charts.
Daily Data Checks – The webpage www.QREST.net is checked daily to verify proper data flow. The data
can also be downloaded from this web page. Any unusual values displayed, cue the operator to further
check the instrument for the cause, and to take necessary maintenance or repair steps. The operator
can also flag data during quality assurance activities or maintenance activities in the logger. The
operator notes unusual data or occurrences in the field logbook.
When flagged or suspicious data are encountered, the operator will access the monitor directly or
remotely using NumaView and follow the procedures outlined in SOP1 to download data from the last
date and move the data to the appropriate spreadsheet for examination.
Weekly Checks involve a check of internal values measured by the instrument and available from the
monitor display. Values are recorded directly into the digital form labeled “PM2.5 Weekly Check,”
attached. Fault or warning messages, or status conditions, are displayed if existing, and recorded. A list
of status codes, adapted from 08354C User Manual, Model T640 PM Mass Monitor, is below. The first
column is the message appearing on the monitor display in case of a status condition. Status conditions
(referred to as alerts, warnings, or faults interchangeably in the Manual) are not correspondingly
indicative of exceedance of criteria for QA validation purposes, though they may be, and each must be
investigated as and if it occurs, in addition to comparison to validation criteria.
Monthly Checks involve
• Overall monitor check including status conditions (see above).
• Direct measurement of the main (which is also sample) flow using an external transfer standard
(08354C User Manual, Model T640 PM Mass Monitor, Section 4, Sensor Checks and
Adjustments)
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Temperature and pressure verification using an external standard (08354C User Manual, Model
T640 PM Mass Monitor, Section 4, Sensor Checks and Adjustments)
• Performing a zero test (leak check) (08354C User Manual, Model T640 PM Mass Monitor,
Section 4, Sensor Checks and Adjustments)
• Performing a check and adjustment if needed of the PMT (08354C User Manual, Model T640 PM
Mass Monitor, Section 4, Sensor Checks and Adjustments)
• Cleaning the inlet head
The results are recorded into the digital form labeled “PM2.5 Monthly QC Checks,” below.
•

Table A.3.
T640 Fault Diagnostics (Adapted from 08354C User Manual, Model T640 PM Mass
Monitor, Table 5-2. Alerts and Recommendations; rows exclusive to T640X version are not included)
System Reset

MESSAGE

DESCRIPTION
Warning raised when the system is reset

Sample Flow Warning

The Sample Flow is outside the set limits

Perform Span Dust Check

Possible deviation/drift in PMT reading

Bypass Flow Warning

The Bypass Flow is outside the set limits

Sample RH High

The Sample RH is above the set limit

Check LED

If the LED temperature is equal to the
box temperature, the LED may be OFF
The PMT HV setting is out of range (800
– 2200)

Check PMT
Sample Flow Slope Warning

The Sample Flow Calibration Slope is
Out Of Range

Check Int Pump

Check the internal pump if the Pump
PWM value is > 80%

Sample Temp Warning

Sample Temperature Warning (>60°C)

Box Temp Warning

Box Temperature Warning (>60°C)

AMB Press Slope OOR

Ambient Pressure Calibration Slope is
out of range

Time Sync Failure

Unable to synchronize time with NTP
server
Internal serial communication error with
sensor or control board

Internal Serial Failure

POSSIBLE SOLUTION(S)
Normal power cycle occurred? If not,
check external power source.
Check pneumatic fittings.
Re-calibrate flow.
Check Sensor with SpanDust™.
Call Tech Support.
Check pneumatic fittings.
Re-calibrate flow.
Check if ASC is plugged in.
Check control board if ASC control LED is
illuminated.
Check if water is in the sensor.
Cycle power.
Call Tech Support.
Check Sensor with SpanDust™.
Perform an optical chamber cleaning.
Call Tech Support.
Check pneumatics for leaks.
Re-run flow calibration.
Call Tech Support.
Check pneumatics for blockages.
Check pneumatics for leaks.
Check flow calibration.
Replace pump.
Check ASC (is it latched ON?)
Ensure proper climate and ventilation
for instrument.
Ensure proper climate and ventilation
for instrument.
Check calibration (make sure units
match calibration device).
Replace pressure sensor.
Call Tech Support.
Check network and/or internet
connection
Check connections and wires to
board(s). Call Tech Support.
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Semi-Annually the following additional procedures are also undertaken
• Changing the disposable DFU (08354C User Manual, Model T640 PM Mass Monitor, Section 5,
Maintenance and Service)
• Cleaning the optical chamber and RH/T sensor (08354C User Manual, Model T640 PM Mass
Monitor, Section 5, Maintenance and Service)
Annually an equipment audit is completed by a third party (T&B Systems).
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PM2.5 Weekly Check Instructions - Bishop Paiute Tribe Air Station - SN 846

Check Dashboard and enter values exactly as they appear on the T640 display.
(These and additional parameters are included in the Monthly Check Form.)
Operator
Date
Current Time (PST)
Operating Mode
Alerts
Amb Pressure
Amb Temp
ASC Heater
Box Temp
PM10 Conc
PM10STP Conc
PM2.5 1 Hr Avg
PM2.5 Conc
Pump PWM
Sample Flow
Sample RH
Sample Temp
Total Flow

THIS IS NOT THE FORM
GO TO DATA tab
Put cursor in next row column A
Click data forms button
Click ok for any errors
make a new entry
use tab key (only) to enter data
click close or enter

see chart
see chart
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PM2.5 Weekly Check - Data - Bishop Paiute Tribe Air Station - SN 846

Operator Date
ER
11/30/2020
ER
12/7/2020
ER
12/16/2020
ER
12/23/2020
ER
12/29/2020
ER
1/5/2021
ER
1/12/2021
ER
1/20/2021
ER
1/26/2021
ER
2/4/2021
ER
2/12/2021
ER
2/18/2021
ER
2/25/2021
ER
3/4/2021
ER
3/9/2021
ER
3/16/2021
ER
3/24/2021
ER
4/1/2021
ER
4/7/2021
ER
4/13/2021
ER
4/20/2021
ER
4/28/2021
ER
5/4/2021
ER
5/12/2021
ER
5/18/2021
ER
5/27/2021
ER
6/2/2021
ER
6/8/2021
ER
6/15/2021
ER
6/23/2021
ER
6/30/2021
ER
7/9/2021
ER
7/13/2021
ER
7/20/2021
ER
7/27/2021
ER
8/6/2021
ER
8/11/2021
ER
8/17/2021
ER
8/24/2021
ER
9/3/2021
ER
9/9/2021
ER
9/15/2021
ER
9/22/2021
ER
9/28/2021
ER
10/6/2021
ER
10/12/2021
ER
10/20/2021
ER
10/26/2021
ER
11/2/2021
ER
11/17/2021
ER
11/24/2021
ER
11/30/2021
ER
12/6/2021
ER
12/14/2021
ER
12/21/2021
ER
1/10/2022
ER
1/18/2022
ER
1/26/2022

Current Time (PST)
10:04
0.375
9:13
10:03
11:30
14:43
15:29
10:25
14:49
14:13
9:30
14:00
16:32
10:39

Amb Pressure
658.8
660.7
658
660.4
656.6
655.6
658
656.3
646.6
655.2
650.4
657.1
647.2
656.5

Amb Temp
11.2
3.7
8
7.7
5.5
17.2
13.2
10
8.2
11.4
8.3
12.7
18.7
14.1

ASC Heater
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Box Temp
20.4
18.9
20
20
18.4
23.9
20.5
20
20
21.9
20.1
22
26
23

PM10 Conc
14.4
56.2
23.9
10.5
9.8
11.5
21.2
17.1
8.6
5.5
2.3
8
16.4
15.7

PM10STP Conc
15.9
60
26
11.4
10.1
13
23
18.8
9.5
6.2
2.5
8.8
18.8
17.8

PM2.5 1hr ave
7.7
20.7
34.4
4.3
0
2.9

none
none
none
none
none
none
none
none
none
none
none
none
none

949.9
649.4
652
651.3
644.3
649.6
655.5
651.6
651.2
652.8
653.3
653
648.4

9
16
23.9
26.8
20.3
21.7
24
26.6
32.3
21
25.6
27.9
21.9

0
0
0
0
0
0
0
0
0
0
0
0
0

20
24.7
28.2
30.2
26.4
27.2
28.3
29.8
32
24.8
29.3
28.2
26.9

6.4
9.4
16.1
12.5
15.6
12.5
8
19.5
20.4
11.9
12.4
26
26.2

7.1
10.6
18.7
14.6
18
14.4
9.2
22.6
23.8
13.7
14.6
30.9
30.4

2.2
3.2
6
4.6
5.4
5
1.7
4.7
4.6
5.5
3.3
6.9
6

1.6
3.2
5.8
4.3
4.7
4.7
1.6
4.8
4.9
5.3
3.4
7
5.9

10:21 sample

none

651

29.9

0

30.9

23.7

28.1

5.1

7:58 sample
7:57 sample

none
none

654.5
652.4

32.8
27.7

0
68.3

32.4
31.2

26.2
49.9

31.3
58.7

span dev track
span dev track
span dev track
span dev track
span dev track
span dev track
span dev track
span dev track
span dev track
none
none
span dev track
none
none
none
none
span dev track
span dev track
span dev track
none
none
span dev track
span dev track
span dev track

653.8
654.3
655.2
649.4
651.9
651.9
653.9
652.9
656.5
648.5
652.4
650.9
656.4
654.8
655.2
656.3
657.5
656.6
651.7
642.4
656.5
663.3
651.9
654.3

35.2
26.4
27.2
30.4
25.5
32.3
26.1
25
30.1
24.1
22.3
11.4
13.4
15.5
23.9
13.6
6
24.3
16.4
5.2
7.2
7.3
17
12.8

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

33.4
27
28.3
29.5
26.2
32.7
26.4
25.5
30.8
28.9
26.8
21.4
21.7
24
28.1
23
19.8
28.7
23.1
20
20
20
24.2
21

6.9
64.3
47.2
80.8
89.3
64.4
33.8
45.6
30.1
26.5
86.7
6.4
40.5
6.3
8.4
32.8
15.9
11.1
13.2
9.9
16
9.7
6.8
3.1

8.3
74.8
55.2
96.2
104.3
76.9
39.3
53.1
35.5
30.9
100.1
7
45.1
7.1
9.6
36.5
17.1
12.9
14.9
11.3
17.4
10.4
7.7
3.4

9:16
14:01
13:20
13:09
10:09
9:38
13:44
12:28
15:45
8:02
9:24
7:44
8:33

14:21
8:12
8:04
8:39
8:23
13:05
7:43
8:28
12:02
14:30
10:42
12:47
10:05
12:43
14:30
10:25
8:18
14:34
15:07
15:37
10:53
11:31
15:14
14:27

Operating Mode
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample

Alerts
span dev track
span dev track
span dev track
span dev track
none
span dev track
span dev track
span dev track
span dev track
spn dev trk
span dev trk
none
none
none

sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample

sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
sample
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Sample RH
9.8
18.9
19.5
10.5
21.6
6.6
12.5
12.3
7.7
14
32.7
9.7
5.4
12.2

Sample Temp
18.3
15
16.6
17.6
15.8
21.9
19.9
17.9
18
19.8
18.8
19.9
24
20.9

4.99
5.02
5.01
4.97
5
5.05
5
4.99
4.99
5
5
4.97
5.01

16.8
6.7
3.9
7.8
10
11.2
6.4
10.3
9.2
22.4
14.2
31.6
23.2

17.8
22.6
26.3
28.6
24.3
25.2
26.6
28.1
30.5
22.9
27.7
26.9
25.1

5
5
5
5
5
5
5
5
5
5
5
5
5

37
36
35
35
36
36
36
35
35
35
35
35
36

5.5

5

16.2

29.3

5

35

10.3
29.1

8.2
28.5

5.02
4.98

32.2
34.8

32.6
32.7

5
5

34
35

4
9.6
23.8
40.2
58.8
47
10.6
25.8
13.9
3.7
45.9
2.7
5.3
1.9
2.3
15.1
7.6
1.7
1.7
2.7
9.6
3.2
1.3
2.1

3.8
9.9
26.7
42.2
63.6
47.4
9.7
26
14
4
41.4
2.4
4.1
2.1
2.1
16.5
4.3
1.9
1.7
5.1
9.8
2.9
1.3
1.1

5.01
4.99
5.01
5.01
5.01
4.96
5.04
5
5
5.01
5
4.99
5
5
5
5
5
5
4.97
4.99
5
4.98
5.02
5.02

20.6
23.1
30.5
33.4
25.1
7.1
35
14.8
9.3
14.9
24.4
13.3
16.6
17.3
16
21.8
15.1
12.3
13.4
19.2
15.5
15
14.5
7.5

31.9
25
28.1
28.5
24.2
31.3
25.6
23.7
29
27.2
24.8
19.2
19.5
22
26.3
21
15.9
27
21.2
17.1
17.2
17.2
22.3
20.1

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

32
33
33
33
34
33
34
34
34
35
35
36
36
36
35
36
37
35
36
38
38
38
36
37

3.4
1.5
2.2
2.2
1.7
3.3
4.6

PM2.5Conc Sample Flow
3.3
4.99
18
5.03
11.3
5.03
2.5
5.01
5.1
5.01
3.4
5.01
3.7
4.98
3.9
4.99
1.5
5
3.3
4.99
1.7
5.01
1.5
4.99
3.6
5
4.5
5.01

Total Flow Pump PWM
5
38
5
39
5
38
5
37
5
38
5
36
5
36
5
37
5
37
5
37
5
37
5
37
5
36
5
36

PM2.5 Weekly Check - Charts - Bishop Paiute Tribe Air Station - SN 846

Sample Flow
5.06

5.04

5.02

5

4.98

4.96

4.94

4.92

4.9

Pump PWM
45
40
35
30
25
20
15
10
5
0

Bishop Paiute Tribe QAPP Continuous PM2.5, February 2022
p. 67

PM2.5 Monthly QC and Maintenance Form - Bishop Paiute Tribe Air Station - SN 846
Adapted from TAPI640/x SOP Final Draft_122117 (Dec 2017 ), including Limit Values
Order of Checks:
1. Record (and clear) alarms.
2. Record current dashboard values.
3. Disable data recording.
4. Perform zero test.
5.Clean inlet
Operator
Date
Alarms?

6. Verify: BP, Ta, Total Flow, Sample Flow, Span Dust
7. Calibrate if needed: BP, flow, and PMT.
8. Reassemble Instrument
9. Clear alarms
10. After 10 mins enable recording.

ER
14:58
01-12-2022 Start Time (PS
y
If applicable:

Dashboard Values:
Amb P (mmHg
Box T (dC)
P3 value
PM2.5 Conc
S. flow (lpm)
Sample T (dc)

658.7
25.3
50
2.2
5.03
24.1

Amb T (dC)
PMT (V)
PM10 Conc
PMT Setting
Tot. flow (lpm)
Firmware

21.6
1584
9.4
1590
5
0.87

Percent
T640 Current Difference
(design
T640 Design Display
Values
Values
display)

Zero value
(ug/m3) (high)
0
(10 min collection)
Flow
(lpm)
5.00
(1 min collection)
Ambient
start
Temperature
avg
(deg C)
finish
Ambient
Pressure
(mmHg)

End Time (PST)
span dev track

n/a

n/a

5.00

0.00%

19.9
18.6
17.3

n/a

658.6

n/a

ASC Heater
0
LED Temp (dC)
34.12
PM10 STP Conc
10.7
Pump PWM
36
Sample RH %
10.5
Pkg version
1.4.24.512

Difference
(display
vs
audit avg)

vs Calibration
Device Value
final

0.00

max
min
avg
max
min
avg
max
min
avg

4.97
4.92
4.94
17.3
17.1
17.3
658.8
658.7
658.7

Span Dust Check (Last PMT setting recorded is As-left value)
Peak Ch try1
10.9
9.9
PMT Setting
Peak Ch try2
10.9
10.0
PMT Setting
Peak Ch Cal
10.9
10.1
PMT Setting
Peak Ch Cal
10.9
10.7
PMT Setting
Peak Ch Cal
10.9
PMT Setting
Shelter maintenance/inlet
Exchange A/C filter
cleaned
Clean enclosure, fans
y

15:33

Clean condenser coils
Check seal/bolts

6 months:
Clean optical chamber

Date completed
1/27/2022 Clean sensors: RH, Ta

12 months:
Replace DFU

Date completed
1/27/2022

1590
1590
1592
1594

Counts
Counts
Counts
Counts
Counts
y
y

Calibration
Adjust Value
(As-left)
Limit Values

0.00

ug/m3

-0.06
-1.2

lpm
%

-1.30

deg C

+/- 2 deg C

0.100

mmHg na

+/- 10 mmHg
(0.13 atm)

10837
4897
3424
2748

0 - .03
+/- 0.25 lpm
Or 5%
(4.75 - 5.25)

na

No adj
Adj1
Adj2
Adj3
NA

+/- 0.5
1592 (10.4 - 11.4)
1594

(if still out of range, investigate further/contact TAPI)
Shelter temp (dC)
Clean inlet

Date completed

NOTES:
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19.6

summary

Zero Test
0.9
0.7
ug/m3

Span test
9.9
11.9
11.1
10.7
9.9
10.1
12.7
10.9
11
10.7
10.2
10.7
9.9
11.1
9.9
10
10
10.1
9.9

0.5
0.3
0.1
-0.1
-0.3
-0.5
07/20/20

10/28/20

02/05/21

05/16/21

08/24/21

12/02/21

03/12/22

8/24/21

12/2/21

3/12/22

08/24/21

12/02/21

03/12/22

8/24/21

12/2/21

3/12/22

8/24/21

12/2/21

3/12/22

Date

Flow
5.15

Total/Sample
Flow (L/min)

5.1
5.05
5
4.95
4.9
4.85
7/20/20

10/28/20

2/5/21

5/16/21
Date

Temperature Difference
1
Difference (degrees C)

T640 MONTHLY CHECKS SUMMARY
Flow
Temp diff
Press diff
5.05
-0.6
-0.9
5.04
-0.72
-0.4
5.06
0.6
-0.6
4.93
0.8
0.1
4.93
-0.35
0.3
4.92
-0.7
0.3
4.89
-1.1
0.91
4.97
-0.55
-0.5
5.01
0
0
5.02
-1.4
-1.1
5.12
-0.8
-0.7
5.1
0.55
-1.4
4.87
0.7
0
5.13
0.2
-0.2
4.97
-0.25
-0.4
4.95
-0.4
0.4
4.98
-1.25
0.1
4.99
-0.35
0.8
4.94
-1.3
0.1

0.5
0
-0.5
-1
-1.5
-2
07/20/20

10/28/20

02/05/21

05/16/21
Date

Atmospheric Pressure Difference
1.5
1
Difference (mmHg)

Zero Test
0
0
0.3
0.3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0.5
0
-0.5
-1
-1.5
-2
7/20/20

10/28/20

2/5/21

5/16/21
Date

Span Check
14.0
13.0
12.0
Peak Channel

DATE
07-20-2020
08-28-2020
09-25-2020
10-23-2020
11-19-2020
12-16-2020
01-12-2021
02-12-2021
03-16-2021
04-07-2021
05-04-2021
06-02-2021
07-13-2021
08-24-2021
09-29-2021
10-20-2021
11-17-2021
12-15-2021
01-12-2022

11.0
10.0
9.0
8.0
7.0
6.0
7/20/20

10/28/20

2/5/21

5/16/21
Date

Page 2
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APPENDIX B
EXAMPLE QA OVERSIGHT REPORT
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Pg. 1 of 2
BPT Air Quality
QA Oversight Report

QA Oversight and Data Validation Report for Bishop Paiute Tribe Air Quality Monitoring Station
July – September 2021
Name of reviewer: Scott E. Weaver, conducting QA Oversight for BPT Air Quality Program.
Report Date: 12/20/2021
List of Supporting Information:
1. QREST – Quality Review & Exchange System for Tribes, including uploads, monthly datasets, statistics report. www.qrest.net
2. BPT Data dashboard at Vista Data Vision: https://vdv.tbsys.com (BPTAIR, BPTAIR395)
3. BPT current QAPPs & SOPs for PM10, PM2.5, Ozone, Meteorological Monitoring.
http://www.bishoptribeemo.com/library.htm
4. Air Now, AirNow Tech Navigator website, http://www.airnowtech.org/data/, and GBUAPCD validated data
https://www.gbuapcd.org/cgi-bin/downloadData
5. Attached: Quarterly Level 0-2 Validation Report (excel workbook) from Air Quality Specialist Emma Ruppell, with validation
criteria, plots, and notes.
6. Attached: Quarterly comparison report with Big Pine Paiute Tribe Air Quality Monitoring Station (by Cindy Duriscoe).
SUMMARY OF ANY DATA RECOMMENDED FOR INVALIDATION
Data identified (dates)
Null code
Reason
Supporting info (reference)
recommended
no data recommended for
NA
NA
NA
invalidation
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Pg. 2 of 2
BPT Air Quality
QA Oversight Report

QC Oversight Report:
1) Review of QC forms
Spanning 7/01/21 through 9/30/21.
At least one calculated field in each QC sheet was hand-calculated to verify the result, and no errors were found.
All QC checks were completed, with documentation by the BPT Air Quality Specialist where needed.
All monthly PM2.5 checks, biweekly PM10 flow checks, and weekly Ozone calibrations were performed.
All limits match the most recent EPA validation template (QA Handbook) and the most recent BPT QAPP.
The dates and times of these QC checks were checked in QREST.
Some very minor changes to the QC forms were suggested, the atmospheric pressure on the PM10 QC check forms is being
recorded in atmospheres rather than mmHg as shown on the form and the difference between the TEOM displayed pressure
and the calibration displayed pressure should be shown to the nearest thousandth.
2) Null Value Codes
The selected sample data was appropriately and consistently coded and when appropriate, the Level 1 reviewer had already
added the null value codes for these hours in the parameter data.
The data in QREST that was already correctly invalidated is listed in the Quarterly Level 0-2 Validation Report.
3) Data Review
Data for the period 7/01/21 through 9/30/21 are complete.
The Level 2 data comparisons for PM10 and PM2.5 were reviewed. The comparisons are complete and no anomalous data
were observed.
Data selection dates reviewed:
7/01/21 to 9/30/21, Overall review. 7/1/ - 7/19 selection. I don’t see any significant concentration spikes 7/17 - 7/19.
Quarterly, Semi-Annual, Annual maintenance and calibrations are up to date (most occurred in September).
Meteorological, PM10, PM2.5 and Ozone monitors were audited by a third party on 11/19/21. No problems were noted.
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Bishop Paiute Air Level 1 Report page 1: Explanation
This template report is to be completed by the Level 1 Reviewer, who may often be the Site Operator. Regulatory programs require an independent data review by a Level 2
Reviewer. This is intended to be comprehensive enough for regulatory programs, but flexible so that only those components that apply and are useful can be used.
The Level 1 Reviewer identifies all rows that are particularly important for the Level 2 Reviewer to review by adding their initials and datetime to Column B in the Level 1 Report.
These include all values assigned AQS null codes. This form automatically identifies these rows for the Level 2 Reviewer in Column A with amber boxes for the Level 2 Reviewer.
(The Level 2 Review Report template will be a new sheet in this file, and includes links to AirNowTech for wind roses and relevant sites which may provide corroborating data for
unusual values at this site.)
The Level 1 Report includes the following components:
1. Title, with Datetime Interval and Parameter
2. Summary of Reviewed and Invalidated Records (with line # in this report and overall completeness so that this report can be quickly understood)
3. Review Criteria, including Expected Range and QAPP Criteria (Checklist in QAPP Criteria tab)
4. Summary Hourly Plots (QC charts)
See color coding rubric below.
5. Specific Intervals Reviewed and Invalidation Decisions, with each interval including:
a. identification of interval and reason data are being scrutinized
b. questions from the reviewer, followed by the response from the Site Operator or the Level 1 Reviewer
c. screenshot the user can insert if that may be useful for the next reviewer
d. five minute values if available and useful for understanding the data
e. validation/invalidation decision and null codes
6. Reviewer Notes
grey indicates preset language for that section, such as a
title or description of section
yellow indicates this is a text box and any info is handentered by the reviewer
peach indicates that this is a selection box in QREST, with
the user selecting parameter or datetime.
amber indicates a field that must be completed for final
validation
when formatting is copied, blue and white indicates QREST
downoladed records
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requires Level row last edited
2 approval:
by:

Bishop Paiute Air Level 1 Report page 2: Quarterly Data Review of Jul - Sep 2021
Completeness after Level 1 validation=

ER 12/16/21

#Invalidated
ER 12/16/21
ER 12/16/21
ER 12/16/21
ER 12/16/21

ER 12/16/21
ER 12/16/21
ER 12/16/21
ER 12/16/21
ER 12/16/21
ER 12/16/21

Interval 1:

98% (see monthly stats report in QREST)
description

link to interval

maintenance/routine repairs

BA
AZ
AT
AI
BK

Interval_1
Interval_2
Interval_3
Interval_4
Interval_5

QC audit
calibration
missing data
site computer/logger down
Specific Interval Review Criteria:
7/1/2021 0:00 expected minimum =
9/30/2021 23:00 expected maximum =

Expected range during:

ER 12/16/21

PM2.5

AQS null code
19
3
2
3
17

ER 12/16/21

Summary:

datetime start

datetime end

Review of Specific Data Values:

Question for Site Operator?
Answer from Site Operator:

-2.76 microg/m3
288.01 microg/m3

description
regular QC checks

5-minute Values for this Time Interval ->
Additional notes on this parameter and interval:
ER 12/16/21

semiannual bench cleaning, monitor was not in place

ER 12/16/21

Level 1 decision on records nulled:
datetime start
7/14/2021 12:00
datetime start

datetime end
7/15/2021 7:00

AQS Null Code Assigned
BA

datetime end

# Records Null Coded
19
description
missing records

ER 12/16/21

Question for Site Operator?
Answer from Site Operator:

5-minute Values for this Time Interval ->
Additional notes on this parameter and interval:
ER 12/16/21

ER 12/16/21

Interval 3:

Level 1 decision on records nulled:
datetime start
7/13/2021, 8/24/21, 9/29/21

datetime end

datetime start

datetime end

AQS Null Code Assigned
AZ

# Records Null Coded
description
logger recording off

ER 12/16/21

Question for Site Operator?
Answer from Site Operator:

5-minute Values for this Time Interval ->
Additional notes on this parameter and interval:
ER 12/16/21

all measurements/parameters were affected.
Level 1 decision on records nulled:
datetime start
7/15/21

datetime end

ER 12/16/21

datetime start

datetime end

Interval 4:

AQS Null Code Assigned
AT

# Records Null Coded
description
semiannual calibrations

ER 12/16/21

Question for Site Operator?
Answer from Site Operator:

5-minute Values for this Time Interval ->
Additional notes on this parameter and interval:
ER 12/16/21

ER 12/16/21

ER 12/16/21

Interval 4:

Level 1 decision on records nulled:
datetime start
7/8, 7/9
datetime start

datetime end

AQS Null Code Assigned
AI

datetime end

# Records Null Coded
description
comms error/transmittal

ER 12/16/21

Question for Site Operator?
Answer from Site Operator:

5-minute Values for this Time Interval ->
Additional notes on this parameter and interval:
ER 12/16/21

ER 12/16/21

ER 12/16/21

ER 12/16/21

y
y
y
y
y

Documentation that the Site Operator has verified that the maintenance on the equipment and any equipment health issues have been resolved for this time period (see the QAPP criteria
checklist in this file) and that the QAPP Review Criteria have been met for this time period (see also the QC charts tab and QAPP Criteria tab)
NOTES
LEVEL
DOCUMENT TYPE
LOCATION
INITIAL
site operator logs extracted from datalogger
Operator logs
Uploaded to QREST
1
ER
images or scans of instrument logbook
Logbook scans
Uploaded to QREST
1
ER
images or scans of instrument logbook
QC check field forms
Uploaded to QREST
1
ER
maintenance summaries
TEPA report summaries
TEPA summay tab
1
ER
Level 2 reports/assessments
Uploaded to QREST
comparison with Big Pine Paiute air station
2
ER

ER 12/16/21

Interval 2:

Resolved by Level 1?

Level 1 decision on records nulled:
datetime start
8/16/2021 22:00

datetime end
8/17/2021 14:00

BK

Reviewer Notes:
Graphs are available directly in QREST data review. Dates of null coded records are provided, dates of interval analyzed are entered if different.
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Bishop Paiute Air L1 report page 3: Level 0

AQS Site Tribal ID

549

Meteorological Codes and Level 0 Criteria:
Par Code

Par Name

Method Code

POC

Duration Code

Collect Freq Code Collection Unit Code

Alert Min

61103

Wind Speed - Resultant

020

11

012

0

61106

Std Dev Hz Wind Direction

020

11

014

0

62201

Relative Humidity

011

11

88101

PM2.5 - Local Conditions

236

11

62101

Outdoor Temperature

040

11

1

Alert Max

Alert Amt Change

Alert Stuck Count
3

360

3

019

0

100

20

3

105

-10

500

100

3

015

-60

150

180

3

44201

Ozone

047

11

008

0

100

20

3

64101

Barometric pressure

011

11

016

0

900

20

3

5000

30

3
3

61104

Wind Direction - Resultant

020

11

014

88500

PM2.5 Total Atmospheric

761

31

105

-10

3

63301

Solar radiation

011

11

025

0

62107

Indoor Temperature

040

11

015

-60

150

180

65102

Rain/melt precipitation

014

11

021

0

0.03

0

81102

PM10 Total 0-10um STP

079

41

001

-10

500

100

80

61101

Wind Speed - Scalar

050

11

012

0

61105

Peak Wind Gust

020

11

012

0

62103

Dew Point

020

11

015

-40

Bishop Paiute Tribe QAPP Continuous PM2.5, February 2022
p. 75

3

3
3
3

120

3

Bishop Paiute Air L1 Report page 4: QAPP Criteria
Table 3. PM2.5 Measurement Quality Objectives for Automated (Continuous) Monitor
MEASUREMENT QUALITY OBJECTIVES
INFORMATION /
ACCEPTANCE CRITERIA REFERENCE
ACTION
40 CFR Part 50,
Appendix N and Table
14.1, AQS Data
Reporting
Requirements, QA
Handbook for Air
μ/m3 in volumetric
Reporting units
All data
units (local conditions) Pollution
Measurement
Systems, Volume II:
Ambient Air Quality
Monitoring Program,
EPA-454/B-17-001
40 CFR Part 50 App N.
24 hours; midnight-to- Sec 3 (c), per QA
Sampling Time
Continuous
midnight 1440 +/- 60 Handbook, Vol II,
Appendix D, Validation
min
template, March 2017
Repair or replace if
Flow rate transfer
Annual calibration and <+ 2.1% of NIST
40 CFR Part 50, App.L manufacturer is unable
standard (Streamline
re-certification
traceable standard.
Sec. 9.1 & 9.2
to calibrate within
Pro MultiCal)
specifications.
08354C User Manual,
Lower detectable limit Model T640 PM Mass
Lower Detection Limit
Ongoing
<0.1 μ/m3, reported to Monitor, page 10
EPA Sampling Methods
& Resolution
the nearest 0.1μ/m3
for Criteria Pollutants,
8/31/21
40 CFR Part 50,
Data are not valid
Completeness
Quarterly
75%
Appendix N
unless 75%complete
Repeat measurement
08354C User Manual, to verify; Ensure
Leak Check
30 days
0.0 – 0.3 ug/m3
Model T640 PM Mass sufficiency of filtration;
Clean; Check with
Monitor, page 10
manufacturer.
REQUIREMENT

FREQUENCY

Conduct flow rate
checks with an external
flow rate meter every
40 CFR Part 50, App. L
30 days, follow manual
instructions for
calibration.
Auditor’s transfer
< + 4.1% of audit
standard is different
standard
than that used for
< + 5.1% of design flow
40 CFR 50 Appendix L
calibrations.
rate
Recalibrate before
additional sampling.
08354C User Manual, Repeat measurement
to
verify. Perform zero
< + 4.1% of transfer
Model T640 PM Mass
standard
Monitor pages 12-23 to check if necessary.
Request audit if
12-27
necessary. Complete
< + 5.1% of flow rate
any required
design value
40 CFR Part 50, App.L, maintenance. Update
Sec. 9.2.5, 40 CFR Part control chart.
58, Appendix A Sec.
Invalidate date to last
3.2.1
acceptable flow check
if the difference > 5%
from design flow rate
<±5% of design for
QA Handbook Vol II,
Use representative
total flow
app D p. 24
sample test
Repeat measurement
Monthly verification:
to verify. Request
<±2°C difference
08354C User Manual,
audit if necessary.
between monitor’s
Model T640 PM Mass
Complete any required
temperature and
Monitor, page 68
maintenance. Update
transfer standard
control chart.
Repeat measurement
to verify. Request
Monthly verification: 08354C User Manual,
audit if necessary.
<±10 mmHg (<±0.013 Model T640 PM Mass
Complete any required
atm)
Monitor, page 84
maintenance. Update
control chart.
Range: instrument
08354C User Manual,
operates if at 0dC –
50dC within a -40dC – Model T640 PM Mass Record shelter
temperature, refer to
Monitor, page 11
60dC ambient
Table 8 Corrective
temperature range;
QA Handbook, Vol II, Actions if needed.
< + 2.1o C of range
Appendix D, Validation
template, March 2017

Software calibration
Flow control device
every 6 months (if
<+/-2% design flow
calibration (Design flow needed); after verified
rate
rate adjustment)
out of limits flow check
or audit
Accuracy – external
audit with flow transfer
Annually (Semiannual
standard other than
for any other transfer
the one used to
standard)
calibrate equipment;
see section 14 of this

Precision – one point
flow rate verifications

30 days

Precision- average flow
24-hours
rate
Precision – ambient
temperature sensor

Verify monthly
Calibrate annually

Precision – ambient
pressure sensor

Verify monthly
Calibrate annually

Operating temperature Monthly
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Reference: QA Handbook refers to the QA Handbook for Air Pollution Measurement Systems.

Table 14.

Data Validation Checks

Measurement

Range
Format:
MM/dd/yyyy
Month: 01-12

Date

Day: 1-31
Year: 2020 to
current year for
88101, see previous
Plan for 88500
Format – HH:MM

Time

Hour 0-23
Minute 1-59

PM2.5 1-hr conc
average of
instantaneous
concentration

0.1 – 10,000 μg/m3

Ambient pressure

mmHg

Ambient
temperature

Total (and sample)
flow (PRC 39)

Firmware/package
System fault
warnings/alarms:
reset, sample flow,
flow slope, sample
temp, sample RH,
LED temp, box
temp, PMT, Int
pump, time sync
failure, int serial fail.
*PM2.5
instantaneous 1-hr
conc, 24-hr conc)

Official data,
available on QREST
via Sutron logger,
validated for AQS

One value for each
hour plus 5-min
diagnostic records.
A day is complete
when the data are
75% complete

Official data,
available on QREST
via Sutron logger,
validated for AQS

Consistency with
logger, Bishop Tribe
server clocks, UST;
an official NIST
clock such as
www.time.gov

All QA/QC actions
One value for each and documents,
hour. An hour needs instrument
75% to be complete. diagnostics and
ancillary data

Official data,
available on QREST
via Sutron logger,
validated for AQS.
Used to calculate
official 24-hour
averages

Verified QC action,
see Table 3

Instrument storage
data, recorded on
field forms

Verified QC action,
see Table 3

Instrument storage
data, recorded on
field forms

Verified QC action,
see Table 3

For T640 regular
“non-x” option,
sample flow is total
flow

NA

recorded on field
forms

Monitor display
upon warning or
Various/verified QC
fail/Instrument
action OR inspect
storage
further
data/recorded on
field forms.

TRUE/FALSE,
Various,
Programmed by
NA
manufacturer, some
NA

*PM10
(instantaneous
0.1 – 10,000 μg/m 3
conc, 1-hr conc, 24hr conc)
*PM10 standard
(instantaneous
0.1 – 10,000 μg/m 3
conc, 1-hr conc, 24hr conc)
*PM10-2.5
(instantaneous
0.1 – 10,000 μg/m 3
conc, 1-hr conc, 24hr conc)

Comments

One value for each
hour plus 5-min
Consistency with
diagnostic records.
logger, Bishop Tribe
A day is complete
server clocks, UST
when the data are
75% complete

One value for each
hour plus 5-min
diagnostic records
for instant.
0 – 50 Degrees
One value for each
Celsius nonhour plus 5-min
condensing; -40 – 60 diagnostic records
degrees Celsius
for instant.
One value for each
hour plus 5-min
0 to 5 l/min
diagnostic records
for instant.
1.1.24.512 or later,
Firmware .87 or
NA
later

0.1 – 10,000 μg/m 3

Consistency
internally at
station*

Completeness

One value for each
hour. A day is
complete when the
data are 75%
complete. Plus 5min diagnostic
records for instant
One value for each
hour plus 5-min
diagnostic records
for instant

Comparison with
PM2.5 data, with
TEOM PM10 data

Ancillary;
Instrument storage
data

Comparison with
PM2.5 data, with
TEOM PM10 data

Ancillary;
Instrument storage
data

One value for each
hour

Comparison with
PM2.5 data, with
TEOM PM10 data

Ancillary;
Instrument storage
data

One value for each
hour plus 5-min
diagnostic records
for instant.

Comparison with
PM2.5 data, with
TEOM PM10 data

Ancillary;
Instrument storage
data
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Bishop Paiute Air L1 report page 5: Summary of Reports to TEPA Board
MAINTENANCE ACTIVITIES - 2021
MONTHLY CONCS SUMMARY
JUL
1.       Ozone troubleshooting, reset (see below)
2.       PM2.5 monitor semiannual cleaning, filter change (plus checks and calibrations)

AUG
1.       Rain gauge factory calibration and install (see below).
2.       Factory calibration of the secondary flow meter.
3.       Troubleshooting of the air web cam connection (see below).
4.       TEOM pump swap, down tube cleaning.

SEP
1.       TEOM – extra filter changes for wildfire smoke
2.       TEOM – quarterly checks & cleaning
3.       TEOM – annual calibrations, annual analog calibrations
4.       Ozone monitor calibrator reset

The PM10 24-hour standard of 50 ug/m3 was exceeded on 7/26 in the 3 pm hour, during a period of gusts >35
mph. The PM2.5 24-hour standard of 35 ug/m3 were not exceeded. Monsoon activity peaked in July. In July it
was discovered that the pervious month’s activity, which was concluded to be the bulb intensity adjustment,
had somehow caused the pump to malfunction (or lose power). The issue was corrected but some data was
lost in June and July.
The PM10 24-hour standard of 50 ug/m3 was exceeded on 14 days in August, during wildfire
smoke episodes from fires across California, notably the Dixie, Caldor, and French fires. The
PM2.5 24-hour standard of 35 ug/m3 was exceeded on 12 days- including overlapping days with
the PM10 exceedances. On 14 days the max hourly (ambient not calibration) concentration for
ozone was >60 ppb. (August data is yet to be officially validated and the number of days may
change slightly). The Water Quality Specialist assisted the Air Quality Specialist with evaluating,
installing, and calibrating one of the rain gauge assemblies, both were sent in for factory
calibration and repair. The calibration was successful/passing.
The PM10 24-hour standard of 50 ug/m3 was exceeded on 6 days in September, during wildfire
smoke episodes from fires across California, notably the Dixie, Caldor, French, Windy and KNP
Complex fires. The max hourly concentration was 206 ug/m3 on 9/22 during the 5 PM PST hour.
The PM2.5 24-hour standard of 35 ug/m3 was exceeded on 7 days- including overlapping days
with the PM10 exceedances.
On 5 days the max hourly (ambient not calibration) concentration for ozone was >60 ppb.
(August data is yet to be officially validated and the number of days may change slightly).
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Bishop Paiute Air L1 Report - QREST validator notes
DATA_DTTM
NOTES
7/8/2021 10:00:00 PM
reviewed by CD
7/8/2021 10:00:00 PM
Checked against maintenance records. Checked for internal consistency. ER
7/8/2021 10:00:00 PM
Checked against maintenance records. Checked for internal consistency. ER
7/13/2021 8:00:00 AM
reviewed by CD
7/13/2021 8:00:00 AM
Checked against maintenance records. Checked for internal consistency. ER
7/13/2021 8:00:00 AM
Checked against maintenance records. Checked for internal consistency. ER
7/14/2021 12:00:00 PM reviewed by CD
7/14/2021 12:00:00 PM Semiannual cleaning. ER
7/14/2021 12:00:00 PM Checked against maintenance records. Checked for internal consistency. ER
7/15/2021 8:00:00 AM
reviewed by CD
7/15/2021 8:00:00 AM
calibration after semiannual
7/15/2021 8:00:00 AM
Checked against maintenance records. Checked for internal consistency. ER
8/16/2021 8:00:00 PM
reviewed by CD
8/16/2021 8:00:00 PM
data not transmitting. ER
8/16/2021 8:00:00 PM
Checked against maintenance records. Checked for internal consistency. ER
8/16/2021 9:00:00 PM
reviewed by CD
8/16/2021 9:00:00 PM
data not transmitting. ER
8/16/2021 9:00:00 PM
Checked against maintenance records. Checked for internal consistency. ER
8/17/2021 2:00:00 PM
reviewed by CD
8/17/2021 2:00:00 PM
data not transmitting. ER
8/17/2021 2:00:00 PM
Checked against maintenance records. Checked for internal consistency. ER
8/24/2021 9:00:00 AM
reviewed by CD
8/24/2021 9:00:00 AM
Checked against maintenance records. Checked for internal consistency. ER
8/24/2021 9:00:00 AM
Checked against maintenance records. Checked for internal consistency. ER
9/29/2021 3:00:00 PM
reviewed by CD
9/29/2021 3:00:00 PM
Checked against maintenance records. Checked for internal consistency. ER
9/29/2021 3:00:00 PM
Checked against maintenance records. Checked for internal consistency. ER
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NOTE_DATE
11/1/2021 11:11:24 PM
10/4/2021 4:13:55 PM
10/4/2021 4:12:12 PM
11/1/2021 11:11:26 PM
10/4/2021 4:34:29 PM
10/4/2021 4:13:56 PM
11/1/2021 11:11:27 PM
10/4/2021 4:28:26 PM
10/4/2021 4:13:57 PM
11/1/2021 11:11:27 PM
10/4/2021 4:29:36 PM
10/4/2021 4:13:57 PM
11/1/2021 11:39:27 PM
10/4/2021 4:46:18 PM
10/4/2021 4:42:07 PM
11/1/2021 11:39:27 PM
10/4/2021 4:46:18 PM
10/4/2021 4:42:07 PM
11/1/2021 11:39:27 PM
10/4/2021 4:46:18 PM
10/4/2021 4:42:07 PM
11/1/2021 11:39:30 PM
10/4/2021 4:49:57 PM
10/4/2021 4:42:10 PM
11/3/2021 12:08:57 AM
10/4/2021 5:20:54 PM
10/4/2021 5:19:37 PM

USER
Cindy Duriscoe
Emma Ruppell
Emma Ruppell
Cindy Duriscoe
Emma Ruppell
Emma Ruppell
Cindy Duriscoe
Emma Ruppell
Emma Ruppell
Cindy Duriscoe
Emma Ruppell
Emma Ruppell
Cindy Duriscoe
Emma Ruppell
Emma Ruppell
Cindy Duriscoe
Emma Ruppell
Emma Ruppell
Cindy Duriscoe
Emma Ruppell
Emma Ruppell
Cindy Duriscoe
Emma Ruppell
Emma Ruppell
Cindy Duriscoe
Emma Ruppell
Emma Ruppell

APPENDIX C
AUDIT REPORT, STANDARD CERTIFICATION AND SOP
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Standard Operating Procedure
SOP-TB-16.1-Teledyne API T640
PM Mass Monitor

Effective Date: November 10, 2020
Written by:

David L. Yoho
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1.1

Introduction

Audit procedures presented here are specific to the Teledyne API T640 PM2.5/PM10 monitors that
operate at a designed flow rate of 5 liters per minute (LPM). Audit techniques may vary with other
models due to differences in required flow rates and sampling configurations. A complete audit also
includes verifying that the operator prior to the audit has performed the proper sampler maintenance
procedures. Before the audit, verify from the operator that all-appropriate maintenance, scheduled
calibrations, and unit checks have been performed.
1.2

General Operating Procedures

The T640 audit evaluates the flow using a Alicat FP-25 flowrate calibrator that is certified annually. The
audit consists of one flow measurement verification and a leak check:
•

Total flow that is drawn through the sample head. This flow should be at 5.0 lpm and be
within the range of 4.80 lpm to 5.20 lpm.
The T640 is checked for leaks by installing a HEPA filter onto the calibration adaptor and
verifying the drop in PM values <0.2 ug/m3.

•

If the T640 is equipped with ambient temperature and pressure measurements, those sensors are
audited using the certified Alicat FP-25 temperature probe and onboard barometric pressure sensor.
The temperatures should agree within ±2°C and the pressure should agree within ±0.013 atm. This SOP
is based on Quality Assurance Handbook for Air Pollution Measurement Systems Volume II: Ambient Air
Quality Monitoring Program (Final, EPA-454/B-08-003, December 2008).
1.3

Audit Equipment
•
•

1.4

Alicat FP-25 flowrate calibrator (or other certified flowrate meter)
HEPA filter for leak check
Audit Procedures

•

Disable/Flag the corresponding data acquisition system (DAS) channel. Note the start time

•

Leak check: Access the sample inlet and remove the inlet by gently twisting and lifting. Install
the HEPA filter onto the calibration adaptor and follow the instructions on the T640 display. A
successful leak check will have results of PM values <0.2 ug/m3.

•

Flowrate verification: Install a flowrate calibration adaptor and connect the certified flowrate
standard tubing to the adaptor. Allow the flow to equilibrate.

•

Record the flowrate from the flowrate calibrator. Note the T640 indicated flowrate. The total
indicated flow should be within 4% of the reference flow for the audit.
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•

Place a certified temperature probe near the T640’s temperature sensor and allow to equilibrate.

•

Measure and record on the T640 verification/audit form the ambient temperature (°C) and
ambient barometric pressure (atm). Allow sufficient time for the temperature probe to
equilibrate to ambient conditions and ensure that the probe is not in direct sunlight or not in
contact with any surfaces. The T640’s ambient temperature should be within 2.0°C

•

The barometric pressure should be within 0.013 atm of the audit standard value.

•

On the T640 display, note the observed ambient temperature and pressure. Record the T640
status/mode, serial number, date and time, and the last calibration (QC check) date.

•

Record all of the audit comparison data onto the audit spreadsheet.
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1.5 Sample Audit Spreadsheet and Criteria

AUDIT RECORD
25570 Rye Cyn Rd., Uni t J
Va l enci a , CA 91355

PM 10 / PM 2.5

(661) 294-1103

Date:
Start:
Finish:
Auditor:
Witness:

Site name: Lone Pine
Operator:
Project:

Sampler: PM2.5/PM10
Serial No.: 550
Last QC Check: 09/23/20

Make: Teledyne API
Model: T640

Flowmeters
Amb. Press:
Amb. Temp.:
Leak Check:

Flowrate:
Amb T ( oC)
Amb P (atm)

26.35 in. Hg
28.8 °C
0 ug/m3
Audit
5.03 lpm
28.8 oC
0.881 atm
.
Audit Criteria:

Flow Amb T Amb P Leak Check Comments: No problems were noted.

Audit Standard: Alicat FP25 s/n: 207787
Date of Certification: June 17, 2020

Site
5.00 lpm
28.8 oC
0.879 atm
± 4%
± 2o C
± 0.013 atm
≤ 2 ug/m3
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Diff.
-0.6%
0.0
-0.002

1.6

Certificate of Calibration
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APPENDIX D
INITIAL TESTING FORMS
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