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1.0  INTRODUCTION  

1.1  Purpose and Scope  

The purpose of this document is to provide information and guidance to the WBEA Ambient Air Monitoring program in 

order to meet the requirements of Alberta's Air Monitoring Directive for Quality Assurance practices that ensure, and 

allow for verification of, the quality of the air data collected in Alberta and assure data comparability. 

1.2  Backg round  

The origins of WBEA can be traced back to 1985 when the Fort McKay First Nation expressed concerns about the 

environment related to the operation of oil sands plants. In response the following year the Fort McMurray Regional Air 
Quality Task Force was formed to address the issues that had been raised. In 1990 the task force recommended the 

establishment of a Regional Air Quality Coordinating Committee (RAQCC) which in turn set up subcommittees to look into 
ambient air quality monitoring, environmental  effects monitoring, ozone management and acidification. In 1992 the 

Acidification Working Report put forward recommendations on acidic deposition research for the area. The 1994 Decision 

of the ERCB on the Syncrude Mildred Lake Development directed Syncrude to improve environmental monitoring using a 
multi-stakeholder process such as the Regional Air Quality Coordinating Committee or a similar CASA regional committee. 

In 1996 RAQCC was formally endorsed by the Clean Air Strategic Alliance (CASA) as the second Airshed within Alberta 
under the name Southern Wood Buffalo Zone. Soon after, the name was changed to the Wood Buffalo Environmental 

Association.   

WBEA has the most extensive airshed monitoring network in Alberta and the largest non-urban network in Canada. There 
are six types of continuous monitoring stations, four types of passive monitoring sites, integr ated samplers for complex 

compounds, ecological analogous jack pine sites for ecosystem variables, and a number of projects that contribute to 
understanding cause-effect linkages. The WBEA networks have changed and evolved over the years in response to the 

needs of its stakeholders.   

The Wood Buffalo Environmental Association is a not-for-profit society registered under the Societies Act of Alberta. 

WBEA consists of a governing Board of Directors and a number of supporting committees. The Associationôs Board of 

Directors meets at least quarterly and makes decisions by consensus to ensure that every member has an equal voice at 
the table.  A Governance Committee fulfils a management role in carrying out the decisions of the Board. WBEA 

operations are the responsibility of a full -time Executive Director. 

The current sub-committees under WBEA are the Ambient Air Technical Committee (AATC), the Terrestrial Environmental 

Effects Monitoring (TEEM) and the Human Exposure Monitoring Program (HEMP). Each program has a unique focus and 

objectives. This quality assurance plan will focus on the AAM monitoring network only , which is directed under the AATC. 

1.3  Organizational Direction  

Vision  ï Our vision is to provide a state of the art monitoring system that meets the needs of residents and 

stakeholders in the Wood Buffalo Region. 

Mission  ï The Wood Buffalo Environmental Association monitors air quality and air quality related environmental 

impacts to generate accurate and transparent information which enables stakeholders to make informed decisions. 

Values  -   

Å We are dedicated to utilizing best practices in all we do.  

Å We will provide accurate and accessible data on a timely basis.  
Å We will provide credible and useful information.  

Å We believe in open and transparent communication.  

Å We value effective stakeholder participation in f ulfilling our mandate.  
Å We recognize and respect Traditional Environmental Knowledge.  

Å We support consensus based decision making.  
Å We value our relationship with industry and work to having WBEA the forum to fulfil  regulatory compliance for air 

monitoring.  
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Principles  -  

Å Philosophy : The philosophies of the Association lie in its grassȤroots, communityȤdriven, multiȤstakeholder 

membership with shared values and commitment to consensusȤbased decision making.  

Å Ethics : The Association and all Members will honour a set of widely accepted moral and humanitarian values, 

including integrity, openness, accountability, service and charity.  

Å Inclusiveness : As the Association seeks to include within its membership all significant voices and perspectives 
on environmental management in the Wood Buffalo region, inclusiveness is the governing principle in assessing 

and encouraging prospective Members. 
Å Flexibility : The Association recognizes the diversity of current and potential future Members and will b e flexible in 

assessing prospective Members and setting expectations of all of its Members consistent with their specific 

capacities and capabilities. 
Å Participation : The Association will encourage all Members to participate effectively in activities of t he Association 

and will ensure that all Members are financially able to participate effectively in the activities of the Association.  
Å Additive : The Association seeks to go forward with each new Member, providing additive capacity for further 

progress, building on the foundation of Association information in the public domain and the Association assets as 

they exist at the time of Board approval for membership . 

2.0  OVERVIEW  

This Quality Assurance Plan will cover only the Ambient Air Monitoring work conducted within the WBEA organization. 
The AAM group conducts the work directed from the Ambient  Air Technical Committee and may assist or provide similar 

functions to other WBEA program(s).  Future expansions of this document may include the other operating groups within 

WBEA, namely the TEEM and HEMP programs. 

The WBEA AAM's current focus and objectives are to operate, maintain, and provide data reporting for the continuous 

and integrated monitoring network within the WBEA Airshed. Operation and reporting of the air monitoring network is 
carried out by a team of staff and contractors which is described in Section 4.0 of this document. WBEAôs ambient air 

quality monitoring employs continuous, time -integrated, passive, and specialized measurement techniques.  

WBEA operates a network of semi-permanent Compliance, Health, Attribution, B ackground, Regional air monitoring and  

permanent Meteorological monitoring stations. In addition,  portable monitoring stations are available to provide incident-

based or short term air quality monitoring  as required. 

Through the WBEA guiding principles outlined above, and the processes defined in the remainder of this document, the 

WBEA AAM group will work to provide the highest quality of data to the stakeholders of the organization.  

2.1  Intent  

The product of the WBEA is ambient air quality data (AAQD). The intent of this document is to define the processes 

WBEA AAM will follow in order to achieve the highest quality product that is possible using best available technology and 

work practices. The following sections of this document will describe the processes, procedures, practices the AAM group 
use and follow to achieve the highest quality ambient air quality data  possible. This document is to be used as a guide for 

all staff and contractors to follow and a reference for stakeholders as to the processes employed by the WBEA. 

A Quality System consists of policies, objectives, principles, organizational authority, responsibilities, accountability, and 

implementation plans that an organization  uses to ensure quality in its work processes, products and services. The WBEA 
Quality System is outlined in the following sections of this document to provide the framework for planning, 

implementing, documenting, assessing and improving the AAM work processes. 

2.2  Quality Definition  

A definition of  óqualityô is required with respect to Ambient Air Quality Data. There are several interpretations, and 
defining what óquality AAQDô is, can be complicated. A common definition of quality with respect to technical applications 

is: 

"Quality denotes an excellence in goods and services, especially to the degree they conform to requirements and 

satisfy customers."  American Society for Quality  

For WBEA to use this definition of Quality, we must provide some context as to how the A mbient Air Quality Data product 
that WBEA AAM produces fits into this definition. The WBEA AAM goods or service is the ambient air quality data ; the 
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customers are the WBEA members and the public. Below is the WBEA interpretation of an AAM specific definition of 

quality, quality assurance and quality control: 

Quality  - Ambient air quality data that meets or exceeds the data quality objectives established by the WBEA. The 

data quality objectives aim to prove the ambient air quality data  is an actual representation of conditions at the time 

of the measurement within the practical resource constraints of the monitoring system.  

Quality Assurance  - The development of data quality objectives and monitoring system design that assure final 

reported data is of the highest quality . 

Quality Control ï The practices the WBEA AAM group follows through system operations (procedures and policies), 

data validation and data reporting to assure final reported data is of the highest quality   

Section 2.4 describes the steps from the initial measurement of a data record to the final report submitted to the 

stakeholders of the organization. This is the process WBEA AAM follows to achieve quality data. 

2.3  Network Overview:  

In the WBEA network, the continuous and intermittent ambient air quality, and meteorological data collection is 

administered through the WBEAôs Ambient Air Monitoring Program. The WBEA currently operates continuous and portable 

monitoring stations, each measuring from 5 to 25 continuous and intermittent air quality parameters .  The continuously 
measured air quality parameters include SO2, H2S, TRS, O3, NOx, NO, NO2, NH3, CO, PM2.5, THC, NMHC, and CH4. All sites 

also measure temperature, wind speed, wind direction, ambient temperature and relative humidity. Selected sites 
measure barometric pressure, global radiation, precipitation, surface wetness, vertical wind speed, vertical  temperature 

gradient, and visibility. The ambient air monitoring parameters for each station are summarized in Table 1.0.  

The WBEA also maintains and operates a mobile monitoring van equipped to measure SO2, H2S, O3, NOx, NO, NO2, NH3, 
PM2.5, THC, wind speed, wind direction, temperature and GPS location. The mobile unit is available to WBEA member 

companies for private, facility-associated monitoring or can be deployed for public monitoring in areas of special need or 

interest. 

Since 1998 WBEA has maintained intermittent sampling for PM2.5, PM10, VOC and PAH. The sampling for intermittent 
monitoring has evolved with a better understanding of technology, analytical laboratory methods and sample deployment 

and collection methods. In termittent samples in the WBEA ambient air monitoring network are taken every 6 days for a 

24-hour period. The sampling schedule and procedures are consistent with Environment Canada's National Air Pollution 
Surveillance (NAPS) program. Since the planning process of the Joint Oilsands Monitoring Plan, additional sampling has 

been added at selected sites and has been included under the title óEnhanced Deposition Programô in Table 1.0.  

Additional network projects are also initiated on an as-needed basis to address specific gaps or concerns. 
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TABLE 1.0 - AAM PARAMETERS WBEA NETWORK 
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Fort McKay-Bertha Ganter AMS 01 Regional / Health 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

Mildred Lake AMS 02 Compliance X X X X X X X

Lower Camp A AMS 03 Meteorological X X X X

Buffalo Viewpoint AMS 04 Compliance X X X X X X X

Mannix AMS 05 Compliance / Meteorological X X X X X X X X X X

Patricia McInnes AMS 06 Regional / Health X X X X X X X X X X X X X X X X X X X X X

Athabasca Valley AMS 07 Regional / Health X X X X X X X X X X X X X X X X X X X X X

Fort Chipewyan AMS 08 Background / Regional / Health X X X X X X X X X X X X X

Barge Landing AMS 09 Attribution X X X X X X X X

Lower Camp B AMS 11 Meteorological X X X X X X X X X X

Millenium AMS 12 Compliance X X X X X X X X X X X X X  

Fort McKay South AMS 13 Compliance X X X X X X X X X X X X X X X X X X

Anzac AMS 14 Attribution X X X X X X X X X X X X X X X X X X X X X

CNRL - Horizon AMS 15 Regional / Health X X X X X X X X X X X X X X X

Shell Muskeg River AMS 16 Compliance X X X X X X X X X X X X

Wapasu Creek AMS 17 Compliance X X X X X X X X X X X X X X X X

Conklin AMS 18 Regional X X X X X X X X X X X X X X X X X X X X X X X

Suncor Firebag AMS 19 Regional / Compliance X X X X X X X X X X

Mahihkan AMS 101 Portable X X X X X X X X X X X X

Northern Lights AMS 102 Portable X X X X X X X X X X

Niskitch AMS 103 Portable X X X X X X X X X X

HEMP AMS 104 Portable X X X X X X X X

INTEGRATED SAMPLING

WBEA  AMBIENT AIR MONITORING NETWORK
WBEA Program - X Enhanced Deposition Program - X

 CONTINUOUS MONITORED PARAMETERS

STATION NAME STATION # Type:
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All the stations listed in Table 1.0 are located throughout the Wood Buffalo Region. The map below shows the location 

of each station.  

 
FIGURE 1 - WBEA AAM STATION MAP 
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2.4  Quality Practices  

Quality practices are completed throughout all three phases of the process of ambient air quality monitoring, as 

demonstrated in the flow chart below: 

 

2.4.1 Data Collection 

Ambient air is brought into the monitoring station using an all -glass manifold system at a constant flow rate to 

make the ambient air available to all analyzers in th e monitoring station. The analyzers then pull the ambient air 

from the sample inlet system through the analyzer to the detector of the analyzer.  The data acquisition process 
begins with the measurement of the variable of interest using a suitable detectio n system. Various detection 

principles are used to measure different compounds, groups of compounds, or physical parameters. Ensuring 
that this initial measurement is as accurate as can be achieved, using the best available technology and 

procedures, is the first step in the application of quality practices. 

Each analyzer is calibrated to meet or exceed the requirements of the relevant AMD chapters and any other 
requirements released by the Government of Alberta. This practice is completed to ensure that the 

measurement is accurate compared to our primary standards as well as linear throughout the practical range of 
the analyzer or sensor. The criteria which WBEA follows, as framed under the ñData Quality Objectivesò, meet or 

exceed the requirements of the Government of Alberta, Environment Canada and the U.S. EPA. 

Calibration and maintenance procedures, both routine and in response to an issue, conducted on the analyzers 

and sensors, are also a part of the quality assurance of the data collect ed by the WBEA. These procedures 

ensure consistent and accurate operation of the analyzers/sensors and subsequent stable data outputs.  

Metadata is also captured and stored to monitor and assess the health of the analyzers/sensors on a consistent 

basis. This data is used both on a day to day basis to monitor the health  of the network , and also in the data 

validation phase to answer questions about anomalies in the data uncovered during the data review  process. 

The procedures followed by the WBEA AAM will be further described in Section 3.0 of this document. Standard 

Operating Procedures (SOPs) will also be referenced. 

All of these activities require both equipment and staff resources to complete. Section 4.0 will outline this as 

well as the internal procedures used to accomplish purchasing and inventory control. 

2.4.2 Data Validation 

All of the data collected in the first step must undergo review and validation processes to ensure that  data can 
be certified as final and the report to the stakeholders is accurate and representative of the conditions existing 

at the time of the measurement. Reference is made to ñwithin practical resource constraints of the monitoring 

systemò because there are tolerances and limitations inherent in all the analyzers and sensors that are used in 
an ambient air monitoring network s such as WBEAôs. These constraints are accounted for within the WBEA 

processes and procedures and are minimized as much as possible to achieve the highest quality data possible. 
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The purpose of data review and validation is to detect and then verify any data values that may not represent 
actual air quality conditions found at the location(s) under evaluation. This is completed considering the 

constraints of the system, reports from operational procedures, metadata from the analyzers/sensors and field 

notes from every technical visit to the field  sites as well as daily system checks.  

Products of the network operations include:  

¶ calibration reports 

¶ analyzer or sensor conformance tests 

¶ diagnostic data collected through the data monitoring and troubleshooting  system 

¶ chain of custody sheets for intermittent samples, and  

¶ field notes made in the Doc-IT system 

¶ daily reviews of data collected by operational staff and contractors  
 

The steps involved with data validation are :  

¶ define the ñinstrument operating periodò 

¶ assess calibrations at beginning and end of that period  

¶ assess the daily zero/span data for accuracy and stability 

¶ assess the diagnostic data for system anomalies  

¶ assess the field log notes for unusual circumstances that could have affected the data  

¶ complete baseline correction if required, and  

¶ flag irregularities based on all reviewed information  

The process of validating data needs to be completed by an analyst with solid field -based experience of data 
collection methodologies, considerable expertise in data acquisition systems, statistical methods and processes 

as well as a good knowledge of data review and reporting procedures.  

2.4.3 Data Reporting 

After completion of the data validation step, the final process is to submit the data to the required stakeholders 

to end the entire process. This process follows the steps outlined below:  

¶ Archive data to WBEA internal servers for protection and backup 

¶ Convert the dataset for the data period (typically monthly) to the format for submission to the CDW  (CASA 

Data Warehouse) 

¶ Submit the dataset to the CDW 

¶ Prepare the dataset for submission to the AESRD. This includes all associated requirements such as field 
reports, calibration information, etc.  

¶ Convert all prepared information into a pdf file for transfer to required stakeholders and the regulator  

¶ Print and courier a hard copy to the provincial regulator  

Each of these steps includes their own processes and challenges that will be described further in this document.  

3.0  NETWORK PROCESSES AND PROCEDURES 

3.1  Data Collection  

The data collection phase of the AAM Operations encompasses all activities from system design to the transfer of raw 

data to the data storage  facilities. Due to the complexity and critical nature of this component of the AAM quality 

system, appropriate and diligent planning and implementation must be carried out in order to conform to regulatory 
and scientific requirements to ensure the data is collected to the highest quality standards. This section will cover the 

planning, design and execution of these components to ensure this is done within the AAM monitoring network.  

3.1.1 Network Design 

Referring to the background in Section 1.0, the initial system design was completed during the transition to an 

official airshed network in 1996/1997. Some industrial stations remained, as they were compliance stations for 
some of the founding member facilities.  Health stations were added to measure air quality where people live, 

work and play. Several network assessments have been completed since the initial network design, to assess 
the appropriateness and relevance of the network at the time of the assessments. The WBEA Strategic Planning 
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Committee reconvened in 2007 with a focus of providing WBEA with a 5-year vision and strategic direction, 
which resulted in a Strategic Plan for the WBEA. Three core strategies and 8 strategic objectives resulted from 

this process. These strategies became the framework to guide the development of the network over the next 5 

years.   

In 2012, after assessments were completed by two scientific panels formed under the Federal and Provincial 
Governments, a planning group was formed to look at the environmental monitoring in the region and add 

monitoring where required. This planning process was dubbed the Joint Canada-Alberta Implementation Plan for 

Oil Sands Monitoring. (JOSM). From this planning process, additional monitoring and sampling parameters were 
added to sites that existed within the WBEA Air Monitoring Plan for 2013 to 2015. These additional parameters 

have been captured within the WBEA network as an additional project called óEnhanced Deposition Monitoringô. 
These additional parameters can be seen in Table 1.0 denoted by a red X. The responsibilities for parameters 

under the JOSM plan are described below in Table 2.0. 

TABLE 2.0 - JOSM PLANNED STATIONS  

 

The network strategic plan, JOSM planning document and the spreadsheet above can be found on the corporate 

drive. 

3.1.1.1 Monitoring Site Criteria 

The WBEA objective for site criteria at all monitoring sites is to meet or exceed the criteria set out in the AMD 

Chapter 3, the NAPS site criteria, the CAPMoN site criteria specific to precipitation collection and the U.S. EPA 

site criteria.  

The criteria set out by these regulators are considered when siting any new WBEA monitoring site for 

continuous or intermittent sampling. Some pr evious sites may not meet all the site criteria due to external 
growth around an old monitoring site, or that standards have changed since the time some sites were originally 

installed. External growth of vegetation is kept under control to meet site crite ria, where possible. Growth of 

infrastructure around some sites, beyond the control of WBEA, has been noted with the collection of the data.  

Site documentation has been completed for all WBEA monitoring sites. This is in a standard format designed to 

capture all the pertinent information relating to the location and commissioning of any WBEA sites. Site  

documents for all the sites listed in Table 1.0 can be found on the corporate drive under the appropriate folder.  

Within the AAM network there are six types of monitoring sites , as listed below, which corresponds to the 

stations listed in Table 1.0. 

Measurement Type Instrument Make and  

Model

AMS 17 

Wapasu

AMS 01 Bertha 

Ganter

AMS 04 Buffalo 

Viewpoint

AMS 18 Conklin 

Lookout

SO2 U.S. EPA equivalent Method W W W W

NO/NOx U.S. EPA equivalent Method W W W W

PM2.5 continuous U.S. EPA FEM Approved W W W W

Ozone U.S. EPA equivalent Method W W W W

TRS /  H2S U.S. EPA equivalent Method W W W W

PAHs in Air - Continuous (CPAC) Ecochem PAS 2000 X X X

PM2.5 Speciation (Including canisters)

(24hr integrated sampling -1 day in 3 freq)
Met One Super-SASS Plus X X X

Dichotomous PM Coarse and Fine 

(24hr integrated sampling -1 day in 3 freq)
Thermo Partisol 2000i-D

X

(NAPS)
X X X

VOCs 

(24hr integrated sampling -1 day in 6 freq)
Xonteck Inc 910A X X X

PACs in Air for dry deposition 

(24hr integrated sampling -1 day in 6 freq)

Environment Canada

 PUF sampler
X X X X

PACs in Precipitation for wet deposition 

(weekly integrated)
X X X X

Precipitation Depth (Continuous gauge) Pluvio X X X X

X = EC/AESRD          W = WBEA      

Priority #1 Sites

JOSM PLANNED STATIONS TO 2015

Continuous Monitoring

Intermittent Sampling
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1) Compliance: located in areas where maximum ambient concentrations from specific projects are expected. 

The purpose is to determine if Alberta ambient air quality objectives (AAAQO) are being met.  

2) Health: located in communities to monitor human exposure to odours  

3) Attribution: located between sources and local communities so that the specific operation responsible for an 

air quality event (such as odour) can be identified  

4) Background: located in areas largely unaffected by industrial emissions 

5) Meteorological: located to collect a profile of meteorological conditions for use in modeling  
6) Regional: located to collect data for the Region 

3.1.1.2 Future Network Changes 

The JOSM planning process has had an ever increasing degree of influence over certain aspects of WBEAôs 

ambient air monitoring network since 2010. Moving forward, as JOSM is phased out, WBEAôs ambient air and 

terrestrial environmental effects monitoring plans will be subject to the review and approval of the Alberta 
Environmental Monitoring and Reporting Agency (AEMERA). It is unclear at the time of writing what direction 

the network will take moving into the future. Future direction will be included in updates of this document.  

3.1.2 System Design 

The WBEA monitoring networkôs system design encompasses the configuration and specifications of the systems 
and equipment used within the network to collect the monitoring data. This design is divided into two main 

categories; continuous monitoring and intermittent monitoring. Within the WBEA network, due to the number of 

influencing external factors, another category has been added to manage smaller projects outside of the core 
network operations named Special Projects. These special projects can include both continuous and intermittent 

monitoring, but are separate from the core monitoring program and are typically short term. For clarity, t he 
enhanced deposition monitoring previously described in the network design is considered part of the core 

program for the purposes of this document.  

The system design within the WBEA network has evolved over the years from the original re-arrangement of 
compliance stations to the comprehensive science based monitoring network that exists today. This evolution 

included a number of changes in the data collection hardware and upgrades to the continuous monitoring 
analyzers and intermittent samplers. WBEA has always maintained the objective to be utilizing best available 

technology for all its monitoring programs.  

3.1.2.1 Shelter Design 

Shelter design has evolved over the years within the WBEA network. The layout of the station and the suppliers 

used has changed as well. Older stations that do not conform to the new shelter standard will be upgraded to 

this standard over time as funds permit.  

There are three current standard shelter designs used within the WBEA network; permanent fixed, portable, and 
industrial.  AAM also operates one mobile truck mounted unit  which has now been officially declared óno longer 

operableô.  

¶ Permanent Fixed ï this shelter design is a 10 foot by 20 foot skid mounted shelter of steel and aluminum 

construction. This configuration has a stairway at one end of the shelter to allow safe access to the roof for 
routine maintenance of equipment. It also has a fixed railing around the perimeter of the shelter for safety. 

It has one man door and built -in fixtures that include a cylinder storage area, exhausted pump cabinet, 
storage drawers and cupboards. This shelter is also outfitted with a 2 ton Bard HVAC unit for temperature 

control. This shelter is used for permanent WBEA network monitoring sites. Full specifications and drawings 

can be found on the corporate drive.  

¶ Portable ï this shelter design is for non-permanent sites where short term monitorin g is conducted, typically 

up to 6 months. This design is an 8 foot by 16 foot wheel mounted trailer unit. It has ladder access to the 

roof, and full collapsible railing system for safe access on the roof. It has one man door and built -in fixtures 
that include a cylinder storage area, exhausted pump cabinet, storage drawers and cupboards. This shelter is 

also outfitted with a 1 ton BARD HVAC unit for temperature control. This shelter is used for short term 

monitoring within the WBEA network. Full specifications and drawings can be found on the corporate drive.  

¶ Industrial  ï this shelter design is for permanent industrial compliance stations within the WBEA network. This 

design is an 8 foot by 16 foot skid mounted shelter of steel and aluminum construction. It has ladder access 
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to the roof, and full collapsible railing system for safe access on the roof. It has one man door and built -in 
fixtures that include a cylinder storage area, exhausted pump cabinet, storage drawers and cupboards. This 

shelter is also outfitted with a 1 ton BARD HVAC unit for temperature control. This shelter is used for 
compliance monitoring only and will not be expanded to add additional parameters in the future. Full 

specifications and drawings can be found on the corporate drive. 

3.1.2.2 Station Inlet Design 

Each monitoring station is equipped with a sample inlet manifold which feeds ambient air to each of the 

analyzers via a tubing system installed within the shelter.  The design of the sample manifold system meets both 
the NAPS and AMD criteria using all glass materials for the wetted parts. The inlet is positioned at least 1 metre 

above the roof outside the shelter, then comes through the roof and is attached to the interior wall near the 
rack. The system utilizes a water trap near the base of the stack, and a blower fan on the downstream end to 

pull air through the manifold system.   The AAM group use a differential pressure sensor to alarm on low flow 

through the manifold system. 

3.1.2.3 Station Rack Specifications 

All monitoring stations in the WBEA network utilize standard 19 inch instrument racks to house the monitoring 
analyzers and support systems. Each station is slightly different from the next and subsequently, the 

arrangement of the systems in the rack is not generally standardized. Some common practices, however, are 

followed with respect to the installation of equipment in the racks. Below are some of those considerations.  

¶ TRS converters are placed at the top of a rack to allow the heat from the converter to not interfere with 
another analyzer above it. 

¶ NH3 converters follow this same placement 

¶ Station PCs are now all rack mount and are located in the adjacent rack space to the Datalogger and 

interface board. 

¶ Zero air generators are generally placed at the bottom of the rack above the Tripplite  

¶ Tripplite power conditioners are placed at the bottom of each rack to provide power for all systems in that 
rack. 

3.1.2.4 Continuous Analyzer Specifications 

In 2013, an effort was initiated to standardize the suppliers for analyzers and equipment within the WBEA 

monitoring network. The result of this initiative is the default Make and Model list below for the different 

systems used in the network, referred to as Table 3.0. This list is what the standard station configuration is 

made up of and also includes support systems for the analytical instruments operating at the stations. 

TABLE 3.0 - CONTINUOUS ANAL YZER SPECIFICATIONS  
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WBEA Ambient Air Monitoring Program 

         Quality Assurance Plan Page 11 of 42 

  

This copy is valid only at the time of printing.                                           The controlled version of this document can be found at:  http://wbea.org/  
Printed: 8 December 2017  

 

These are the standard equipment configurations for continuous ambient air monitoring moving forward . The 

WBEA standard operating procedures and the manufacturersô operating manuals contain detailed specifications 

for each of these analyzers; these documents can be found on the corporate drive. 

Measurement Ranges: 
With the traditional analog data acquisition system used in the WBEA network until recently, all analyzers and 

sensors previously had to be set up to measure on a range in engineering units equivalent to a voltage outp ut. 

The ranges WBEA has been using come from the AMD criteria for the analog systems. With a move to digital 
communication from the analyzers and sensors, that constraint no longer exists as each analyzerôs output range 

is limited only by the software used  for data acquisition. As this can produce readings above the previously 
accepted full scale range of an analyzer, new criteria must be established to take the place of the previous full 

scale of the analog output. The WBEA network has therefore implemented effective ranges for all systems 

operating on a digital connection. Effectively WBEA is using the previously accepted ranges as the ñeffective 
rangeò for the analyzer data output. This allows the WBEA to conform to the criteria contained in the AMD 

chapters. Table 4.0 below summarizes the typical effective ranges used in the WBEA network. Some sites have 
special ranges due to their location or purpose. These ranges can be found in the site documentation for those 

stations. 

TABLE 4.0 - ANALYZER EFFECTIVE RANGES 

Parameter Make Model Supplier

Sulphur Dioxide Thermo Environmental 43i CD Nova

Hydrogen Sulphide Thermo Environmental 450i CD Nova

Total Reduced Sulphur Thermo Environmental 43iTLE & CDN-101 converter CD Nova

Nitrogen Dioxide Thermo Environmental 42i CD Nova

Ozone Thermo Environmental 49i CD Nova

Carbon Monoxide Thermo Environmental 48i CD Nova

Ammonia Thermo Environmental 17i CD Nova

Total Hydrocarbon Thermo Environmental 51i CD Nova

Non Methane Hydrocarbons Thermo Environmental 55i CD Nova

Particulate Matter <2.5 µm Thermo Environmental SHARP 5030 CD Nova

Wind Speed (stations) Met One 010C-1 Met One

Wind Speed (tall towers) Climatronics 81000 Campbell Scientific

Wind Direction (stations) Met One 020C-1 Met One

Wind Direction (tall towers) Climatronics 81000 Campbell Scientific

Temperature/RH Vaisala HMP-155A Campbell Scientific

Total Precipitation Met One 377 Met One

Total Precipitation Pluvio E-653 Hoskin Scientific

Solar Radiation Met One 95 Met One

Leaf Wetness Decagon Devices LWS-L Campbell Scientific

Barometric Pressure RM Young 61302L-L Campbell Scientific

Dilution Calibrator Teledyne-API T700 JC Andelle

Zero Air Generator Teledyne-API T701 JC Andelle

Datalogger Campbell Scientific CR3000 Campbell Scientific

http://wbea.org/
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3.1.2.5 Intermittent Sampler Specifications 

Through the years the WBEA has upgraded the sampling systems within the network to maintain best available 
technology for collecting intermittent samples. Some sample parameters may have been collected by more than 

one generation of instruments or by instruments produced by different  manufacturers through the last 15 years. 
Table 5.0 contains a listing of the standard samplers and suppliers for the intermittent sa mpling equipment 

within the core WBEA network. All sites may not have the equipment listed below, but will be upgraded as funds 

permit to maintain this standard.  

Through the JOSM planning process, the enhanced deposition program was implemented at select sites. This 

primarily involves the addition of intermittent sampling programs to collect data in concert with existing WBEA  
sampling and add sampling where there was none previously. The sampling under the enhanced deposition 

program is identified in Table 1.0. Descriptions of these sampling programs can be found in section 3.1.7. 

TABLE 5.0 - INTERMITTENT SA MPLER SPECIFICATIONS  

 

Further specifications and information can be found in the SOPs and instruction manuals located on the 

corporate drive. 

3.1.3 Calibration requirements 

The WBEAôs primary objective is to collect the most accurate data possible. In order to achieve this, a strict 

regime of calibrations and conformance tests must be completed to document the accuracy of all analyzers and 
sensors. For clarity on the requirements, a definition of calibration and conformance test is found below. The 

major difference between a calibration and a conformance test is related to whether or not an adjustment is 

made to the analyzer or sensor. 

Calibration  (as defined by Wikipedia):  I n general use, calibration is often regarded as including the process 

of adjusting the output or indication on a measurement instrument to agree with value of the applied 

standard, within a specified accuracy.  

Parameter Effective Range Units

SO2 0 ï 1000 ppb

H2S 0 - 100 ppb

TRS 0 - 100 ppb

NO2 0 - 1000 ppb

O3 0 - 500 ppb

THC 0 ï 50/100/25ppm

NMHC 0 ï 50 ppm

CH4 0 ï 50 ppm

NH3 0 - 2500 ppb

CO 0 - 50 ppm

PM2.5 0 - 1000 µg/m3

WS 0 - 80 Km/hr

WD 0 - 360 Degrees

AT -140 Degrees C

RH 0 - 100 Percent

Solar Radiation 0 - 1000 w/m2

Barometric Pressure 14.75 ï 32.5inHg

Visibility 0 ï 20,000 Metres

Leaf Wetness 250 - 1500 millivolts

Manufacturer Parameter Model Number

PM10 filter sampling Partisol model 2000i

PM2.5 filter sampling Partisol model 2000i

PM coarse/fine dichotomous filter sampling Partisol model 2025D

PAH sampling on PUF media Model TE-1000

VOC in silicosteel canisters Model TE-123

VOC in SS Summa canister Xontec 910a (Enhanced Deposition)

N-CON Systems Co Inc. Inorganic Precipitation Chemistry Model 00-120-2N

Yankee Environmental Systems Inorganic Precipitation Chemistry Model TPC-3000

Met One Instruments Inc. Speciated Compounds Super SASS denuder sampler

Thermo Environmental 

Instrumentation Inc.

Tisch Environmental Instruments
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Conformance Test  (as defined by WBEA):  A conformance test is conducted by comparing the output of an 
analyzer or sensor to the standard applied to that analyzer or sensor to ensure the output falls within 

acceptable limits. 

These definitions align with the WBEA operation process and can be considered ñaccurateò.  

Calibrations and conformance tests are conducted throughout the network on prescribed timeframes and under 
specific criteria for each analyzer or sensor that collects ambient air monitoring data. These timeframes  and 

criteria are described below for continuous, intermittent an d meteorological parameters along with the 

requirements for support equipment. Specific requirements are found within the WBEA SOP documents located 

on the corporate drive.  

All calibration criteria and procedures draw from the reference of the relevant Alberta AMD chapters, the NAPS 
Quality Assurance and Quality Control Guidelines (2004), and the U.S. EPA Quality Assurance Handbook Volume 

2, 2013.  There are slight differences to the criteria  in each of these reference documents; therefore the WBEA 

objective is to meet or exceed the requirements of all the references.  

3.1.3.1 Continuous: 

The above requirements apply to all continuous and semi-continuous analyzers in the WBEA network. Criteria 

for adjustment of the systems are contained in the individual SOPs. 

¶ Multipoint calibrations are performed on a monthly basis, on removal or installation of an analyzer, and 

following major repairs. 

¶ Zero Span cycles are performed on a daily basis, and periodically for diagnostic purposes 

3.1.3.2 Intermittent Samplers:  

¶ Samplers are calibrated on a quarterly basis, on installation, and following major repairs. 

¶ Conformance tests are conducted monthly, and periodically for diagnostic purposes. 

3.1.3.3 Meteorological Sensors: 

Meteorological sensors are not calibrated, but rather conformance tests are conducted as the signal output is 
not adjusted. Conformance tests on the wind systems are completed annually. Conformance tests on 

temperature/relative humidity sensors are completed monthly .  Ultrasonic wind sensors located on the two tall 
towers are returned to the manufacturer every two years for recertification.  Other sensors have a variety of 

conformance test requirements that are clearly defined in the corresponding WBEA AAM SOPs. 

3.1.3.4 Support Systems: 

Calibrations and conformance tests of all support systems operating in the WBEA AAM network, specifically the 

dilution calibrators, are a key step in achieving the objective of the most accurate data  possible. This process is 
what ensures the output from the measurement device is properly aligned with the standards that are used to 

reference the measurement analyzer or sensor. Below are the practices of WBEA AAM with respect to 

calibrations and conformance tests. 

3.1.3.5 Continuous Calibrations: 

Multipoint calibrations are completed on a monthly basis on criteria pollutant analyzers using three upscale 

points and a zero point.  

¶ The zero point is completed to ensure the precision of the analyzer.  

¶ The highest upscale point is complete to ensure the accuracy of the analyzer.  

¶ The two midscale points are completed to confirm the linearity of the analyzer.  

The criteria and specifications of multipoint calibrations for each type of analyzer have been documented in the 
WBEA SOPs found on the corporate drive. Primarily the dilution calibration procedure (WBEA-OPS-002) contains 

the procedures for multipoint calibrations of continuous analyzers. Criteria to specific analyzers can be found in 

their respective SOPS; (i.e.: Procedure for operating SO2 analyzers is WBEA-ANA-001). These criteria contain 
tolerances for adjustment of the analyzers, recommended concentration levels for calibrations, and steps to 

follow for calibrating all types of analyzers. All multipoint calibrations are documented and stored on th e 
corporate drive; these files are considered controlled records. Multipoint calibrations can be completed by any of 
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the AAM field staff; however, they are typically completed by the technician assigned to the station or 
equipment. Table 6.0 demonstrates the frequency and responsibility for continuous analyzer calibrations. The 

station assignment matrix can also be found on the corporate drive.  

Automated zero/span cycles are completed on a daily basis. These zero/span cycles are completely automated 

and controlled internally. When it is time for a zero/span cycle, the following steps take place to check the 

analyzers response for precision and accuracy: 

¶ The data channel is flagged to store the values in the zero/span table  

¶ The calibrator sequence is initiated to generate zero gas 

¶ The valve is opened between the analyzer and the calibrator output  

¶ At the end of the zero period, the data for the zero point is stored  

¶ The calibrator sequence is initiated to generate 80% of full scale of t he analyzer 

¶ At the end of the span period the data for the high point is stored  

¶ The valve is closed between the analyzer and the calibrator 

¶ The calibrator returns to standby mode  

¶ At the end of the hour period, the data flag is removed to begin collecting r aw ambient data again. 

The timing of the zero span cycle takes one hour and is progressed each day by one hour between the hours of 

00:00 and 06:00 to avoid losing the same hour of data each day to perform the daily check. Prior to the 
initiation of the ze ro/span cycle, the datalogger assesses the last hourly average to determine if it exceeds the 

limit stored in the datalogger  (half of set AAAQO parameter value); if conditions are met the sequence is 

aborted and tested again the next hour to continue analy sis of ambient air. This is done to avoid losing ambient 

data when there are elevated readings. 

3.1.3.6 Other Calibrations: 

Calibrations can be completed on some samplers, typically to ensure the flow rate through the sample media is 

the correct flow. Other adjustments can also be made depending on the sampler or sensor. Specifics for each 
calibration can be found in the WBEA SOP related to that piece of equipment. See Table 6.0 that defines 

frequency of the required conformance tests or calibrations and the staff responsible.  
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3.1.3.7 Conformance Tests: 

Conformance tests are completed on a number of different analyzers, samplers and sensors in the network 

where adjustments cannot be made or are not required at the time of the test. All these tests are completed to 
prove the accuracy of the monitoring device. The results of these conformance tests are documented in an 

Excel spreadsheet that is stored on the corporate drive as a controlled record. Table 6.0 below describes the 

frequency of conformance tests per analyzer, sampler or sensor. 

TABLE 6.0 - CALIBRATION/CON FORMANCE TESTING REQUIREMENTS  

 

The AAM group has established a number of SOPs for calibration and conformance test requirements to achieve 
consistent results throughout the network. This has been implemented for the core monitoring program in the 

AAM network. For some special projects, the AAM group may not have a formal SOP, but will capture any 
specific procedural criteria within the Special Project Plan including calibration procedures. If a special project is 

moved into the network and then considered part of the core program, an SOP wo uld be developed for all 

systems in that program and it would  then be considered a part of the core SOPs of the AAM group. 

3.1.3.8 Calibration Equipment 

a) Continuous Pollutant Calibration Equipment 

Each station utilizes a dynamic dilution calibration system to provide calibration gasses to the measurement 

analyzers in the station. The dilution calibrator and zero air generator is listed in Table 3.0. This equipment 
then dilutes EPA protocol gasses situated at the station to provide the various concentrations required for 

calibration and daily check requirements. 

Calibration of the continuous Particulate monitor is done using a MesaLabs Deltacal flow measurement 
device. This is the same unit used to reference the integrated Particulate samplers. Details on the procedures 

using this equipment can be found in the SHARP SOP (WBEA-PAR-010) located on the corporate drive.  

Below, Table 7.0 lists each EPA protocol gas cylinder used in the WBEA AAM network. The standard target 

concentrations are also listed. The balance gas used in all EPA Protocol cylinders is UHP Nitrogen. 

Type Analyzer, Sampler or Sensor Calibration Frequency
Conformance Test 

Frequency
Staff Responsible

SO2 continuous Monthly, install, major repair As required Station technician

H2S continuous Monthly, install, major repair As required Station technician

TRS continuous Monthly, install, major repair As required Station technician

NO2 continuous Monthly, install, major repair As required Station technician

NH3 continuous Monthly, install, major repair As required Station technician

O3 continuous Monthly, install, major repair As required Station technician

THC continuous Monthly, install, major repair As required Station technician

NMHC continuous Monthly, install, major repair As required Station technician

CO continuous Monthly, install, major repair As required Station technician

Dynamic calibrator flow controllers Quarterly Monthly Station technician

Wind Speed and direction sensors N/A Annually Station technician

Temperature/relative humidity sensors N/A Quarterly Station technician

Solar Radiation sensor N/A Monthly Station technician

Barometric Pressure sensor N/A Quarterly Station technician

Leaf Wetness N/A Monthly (spring to fall) Station technician

Visibility Sensor Annually Quarterly Station technician

Precipitation sensor total N/A Quarterly Station technician

SHARP 5030 PM2.5 analyzer continuous Monthly Monthly Station technician

Type Analyzer, Sampler or Sensor Calibration Frequency
Conformance Test 

Frequency
Staff Responsible

Partisol PM10 and 2.5 samplers Quarterly, install, major repairs Monthly Sample technician

Partisol dichot samplers Quarterly, install, major repairs Monthly Sample technician

PUF PAH sampler Quarterly, install, major repairs Monthly Sample technician

VOC sampler Quarterly, install, major repairs Monthly Sample technician

Precipitation collector N/A Monthly Sample technician

Super SASS speciation Quarterly, install, major repairs Monthly Sample technician

Continuous 

Analyzers / 

Sensors

Intermittent 

Samplers
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TABLE 7.0 - WBEA CALIBRATIO N CYLINDERS  

 

The concentrations listed above are the target concentrations only.  Each cylinder is analyzed per EPA 

protocol, which documents the true concentrations in each cylinder.  Analysis certificates of all calibration 
cylinders are scanned and stored on the corporate drive. The original hard copies are filed in the instrument 

room in the FOC. 

b) Intermittent Sampler Calibration Equipment  

Each intermittent sampler in the WBEA AAM network requires both conformance testing and calibration 

where possible, keeping in mind t hat some systems cannot be calibrated, they can only be checked. Table 
6.0 lists the frequencies for calibration and conformance testing for all of these samplers. Specific devices are 

used to complete the conformance tests or calibrations. The standard equipment used in the AAM network is 

listed in Table 8.0 below.   

TABLE 8.0 - SAMPLING REFERENCE DEVICES 

 

Each of the reference devices listed above must be recertified at  the frequency listed. The certificates 
received after each recertification are scanned and stored as records on the corporate drive. Original hard 

copies of the certifications are filed in the instrument room in the FOC.  

c) Sensor Calibration Equipment 

Various sensors throughout the WBEA AAM network require conformance testing to validate the data outputs 

from these devices. The majority of these sensors are meteorological sensors. Table 9.0 lists all the 

reference devices used to conduct conformance tests on various sensors in the network.  

TABLE 9.0 - CONFORMANCE TESTING REFERENCE DEVIC ES 

 

Each of these devices must be recertified at the frequency identified in T able 9.0. The certificates received 
after each recertification are scanned and stored as records on the corporate drive.  Original hardcopies of 

the certifications are filed in the instrument room in the FOC.  

3.1.4 Routine Maintenance 

Routine maintenance is completed on all systems within the WBEA AAM network to keep all the monitoring 

system running at peak efficiency in order to collect the highest quality data. Within the AAM  SOPs and the 

Cylinder Name Cylinder Component Target Concentration

SO2
50 ppm

NO 50 ppm

CH4
500 ppm

C3H8
200 ppm

H2S H2S 5 ppm

NH3 NH3
200 ppm

CO CO 3000 ppm

NO 20 ppm

SO2
2.5 ppm

Mix

Trace Level

Sampler Parameter Make Model Recertification frequency

Flow Mesa Labs Deltacal Annually

Temperature Mesa Labs Deltacal Annually

Barometric Pressure Mesa Labs Deltacal Annually

PUF Flow Tisch Calibration orifice Every 2 years

VOC Flow Mesa Labs Definer-220 Annually

Partisol

Sensor Test Device Make Model Recertification Frequency

Solar Radiation Light proof bag N/A Sensor every 2 years

Temperature Vaisala HMP175 Every 2 years

Relative Humidity Vaisala HMP 175 Every 2 years
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manufacturerôs instruction manual for each piece of monitoring equipment are the routine maintenance 
requirements. The AAM technicians meet or exceed these routine maintenance tasks depending on the system 

and experience the team has had with that system or piece of equipment. SOPs are revised as needed to add 

any new requirements as the AAM group becomes aware of them. 

Some common routine maintenance requirements are listed below. This list does not capture all routine 
maintenance requirements, only some common ones as an example. The SOPs and instruction manuals contain 

the specific requirements for each piece of equipment.  

Analyzer/System  RM Task  Frequency  

All continuous Replace inlet filter Monthly 

All continuous except THC Replace or rebuild pump Annually 

All THC & NMHC Replace or rebuild pump Every six months 

All systems Clean cabinet fan filters Monthly 

All support systems Monitor and replace support gases prior to depletion Weekly 

All stations Clean stations and ensure vegetation complies with site requirements Monthly 

All site access Coordinate with contractors to maintain roads, etc  As required 

3.1.5 Equipment Failure 

Completing strict routine maintenance tasks does not ensure that equipment will not fail; continuous monitoring 

equipment periodically breaks down due to a failed part or through catastrophic failure. If an analyzer or sensor 
does not output correct measurement data, the following steps are completed by the technician responsible for 

the station:  

¶ Review of the real time data and analyzer/sensor performance alarms, typically reveals the problem with, or 
lack of, the signal data;  

¶ An investigation is started to determine the cause of the p roblem with the analyzer/sensor; 

¶ Diagnostic data for the affected analyzer/sensor is reviewed to provide clues to the root problem with the 

analyzer/sensor; 

¶ Based on clues gained from review of the output and diagnostic data, a trip is planned to the site with parts 
that may resolve the potential problem, and a spare analyzer to repl ace the failed one if necessary; 

¶ A site visit is completed to repair or replace the affected analyzer/sensor; 

¶ Every effort is made to determine the problem with the analyzer on site as the problem may be related to a 

site specific cause. Diagnosis after the fact will not reveal this;  

¶ Prior to any work on the analyzer, as fo und calibration points must be completed if there is still output signal 

available from the analyzer. This is done to reference the signal output prior to any diagnosis or repair. If 
there is no signal output, diagnosis and repair can begin immediately; 

¶ If  the problem is determined and the repair is a relatively simple , on-site repairs are completed; 

¶ After repairs are completed and the analyzer has stabilized for at least one hour, a multipoin t calibration 

must be performed; 

¶ If the problem cannot be determined, or if the repair is complex, the analyzer should be replaced; 

¶ If the analyzer is replaced, it must be left to stabilize for a minimum of one hour, and a m ultipoint calibration 
completed. 

Any time major repairs are completed or an analyzer/sensor is replaced, there will be a stabilization period for 

the analyzer/sensor in question. The stability of the signal must be monitored closely by the station technician 
over the following week at a minimum to ensure it does not drift outside of tolerances. If the  signal drifts 

outside tolerances, another site visit must be made to  investigate the reason for the drift, maintenance must be 

carried out if required  and then another multipoint calibration  must be performed. 

If  an analyzer was replaced with a spare due to a major problem, the following steps need to be completed:  

¶ The inventory must be updated to reflect the change in analyzer make, model and serial number. This task is 
completed by the Systems Development Specialist after the informa tion is supplied by the Field Technician 

who completed the work;  

¶ The failed analyzer/sensor goes into the instrument shop at the FOC for diagnosis and repair by the Shop 

Technician; 

¶ Once the analyzer/sensor is repaired, and recalibrated, the Shop Technician must notify the Field T echnician 
that brought it in ; 

SAMPLE 
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¶ During the next scheduled multipoint calibration at the site the analyzer/sensor came from, the Field 

Technician is to re-install the original analyzer;  

¶ Proper steps must be followed to re-install the analyzer (removal calibration of the analyzer/sensor in place 
and install calibration after one hour of stabilization time);  

¶ Inventory is updated to reflect the change of the analyzer/sensor . 

The WBEA objective or target is to maintain the equipment to capture 100% operational time. Since equipment 
failures result in less than 100% operational time, the secondary objective is to minimize the downtime while 

dealing with the equipment failure. The general rule is ñif the repair is simple, complete it on site; if it is 

complex, replace the analyzer with a spare to maintain as much uptime as possibleò. 

Troubleshooting guides can be referenced in most instruction manuals. Support is also available via phone or 

email for most equipment in the WBEA AAM network.   

3.1.6 Data Collection Systems 

As data is the primary product of the WBEA, the topic of data collection and management systems within WBEA 
is significant.  This document will confine the scope of the data collection and management systems to include 

only the systems maintained by the AAM group and relating to the core WBEA monitoring network. The data 

collection systems covered in this section only collect continuous and semi-continuous monitoring data. 

Intermittent sample data will be discussed in the following sections.  

Three main components form the core of the AAM data collection system. They are:  

¶ Station data collection systems that collect the pollutant and diagnostic data from each analyzer/sensor  

¶ Primary databases that collect the data from each station for dissemination to other lo cations 

¶ Data validation system and database that is used to complete the validation and reporting stage s of the 

process 

The data management system consists of additional stages that will be subject to only limited discussion in this 

document. These include the PI database where all the raw and final data from the WBEA monitoring end up, 
the WBEA website that is used to disseminate that final data to the various members and the public, and the 

utilities that transfer the final data from the PI database to va rious stakeholders like AEMERA and Environment 

Canada. 

Figure 2.0 below shows the basic flow of data from the analyzer/sensor within the monitoring station to the Q9  

Networks facility. 

 
FIGURE 2 - Q9 FACILITY DATA FLOW  

3.1.6.1 Station Data Collection Systems 

a) The primary system used for the collection of data at the AAM stations at the time of writing is the Campbell 
Scientific CR3000 datalogger. This datalogger is coupled with a SDM-CD16AC relay control module for 

controlling various devices in the station. A network-wide standard program is configured to collect data for 

the specific parameters that are monitored at each station. This program essentially polls the analyzer to 
collect the digital signal data measured by the analyzer. The scan rate for this polling is once every 2 
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seconds. This data is then stored in various data tables in the datalogger for transfer to the Campbell data 
server for distribution to various locations in the data processing system, as required. The primary data 

tables are the 5 minute, one hour and 24 hour data tables. Complete details on the configuration of the 
logging system can be found in the ñStation System Configurationò document on the corporate drive. The 

station dataloggers wait to be polled by the C ampbell data server which polls each station every 15 minutes 
to retrieve all data collected on the logger since the last poll. The configuration, wiring and set -up of the 

standard program can be found in the station system configuration located on the corporate drive. 

b) The secondary system at each monitoring station is the Station Monitoring Portal (SMP). This is a program 
that resides on the station PC and polls each analyzer every 5 minutes to obtain all the diagnostic 

parameters from each smart analyzer. This data is then transferred to the SMP central cloud server for 
access by all technical staff and contractors within the WBEA AAM group. The primary purpose of the 

diagnostic data system is to assist in the verification and validation of the monitoring data but is can also be 

helpful from a number of other perspectives. . Any problems with the analyzer can be found and addressed 
very quickly through parameter alarms. For example, if a pump fails, the flow in the analyzer would drop to 

zero. The SMP can alert the technician responsible that this issue has occurred and the technician can 

address the issue immediately by visiting the site and replacing the failed pump.  

c) A third station data collection system is the Doc-It database. This database utilizes a web interface that 

allows the technicians to record site specific information while on site working or anywhere that has web 
accessibility. The Doc-It system is designed to function as a meta -database to capture information related to 

the work completed on site. Doc-It is used by the technicians to record the details of their site visit. This 
information includes meteorological conditions at the time of the visit, work completed during the visit, any 

locally observed events that may impact air quality, i.e.  idling vehicles nearby, smoke, blown dust, etc. Doc-
It is also used to record sample information from each of the intermittent samples collected. Detailed Chain 

of Custody (CoC) forms are filled out when the samples are deployed, then again when they are collected. 

CoCs then accompany the sample media to the lab to pass on the sample information for each sample 

collected. 

All information entered into the Doc -It system is stored in a SQL database located on the Q9 server. These 
data records are secure and backed up regularly at this facility. Details on the use of the Doc -It system can 

be found in the Doc-It manual located on the corporate drive.  

3.1.6.2 Data Server Systems 

At the time of writing, each collection s ystem described in section 3.1.6.1 transfers its dat a to a separate server. 

Each system also utilizes a different web based interface to access this data. Each server and interface system is 

described below.  

Physical locations of the servers ï The majority of data servers for the AAM data are housed at the Q9 facility 
located in Calgary, Alberta. This is a secure facility where powerful server computers are housed to provide 

stable power and environmental conditions for the protection of the server systems. WBEA AAM related servers 

housed in the Q9 facility are the Campbell Scientific Loggernet server, the MDS data server, and the Doc-It 
database and interface program. The Station Monitoring Portal SMP database and interface are housed on a 

cloud server supported by a third party service. The SMP system is currently supported and administered by the 
Systems Development Specialist.  A second MDS server is operated by the Data Validation Specialist at a 

separate location where the data validation tasks are completed. This server retains all raw and validated  data 

and serves as an offsite backup to the server located at the Q9 facility. Finally a development platform server is 
operated at the FOC to host hardware/software systems that are used to test equipment and data collection 

protocols prior to implementa tion in an active monitoring station.  

The servers described in Figure 3.0 show the primary server configuration of the WBEA data management 

system, they are: 

a) Campbell Data Logger Server ï serves as the primary collection point of data generated by the station data 
loggers; 

b) MDS Server ï imports the data collected by the Campbell server and is the interactive point of data 
examination used in daily operations by WBEA staff; 

c) Aurora Atmospherics Server acquires the raw data for processing of the data during data validation. L2 data 
is then returned to th e WBEA server for distribution; 

d) Doc-It Server ï is the primary tool used for collection of information at the field level.  WBEA staff document 

operations and records of field samples; 
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e) PI Server ï imports the data collected by the Campbell server and the information stored in the Doc -I t Server 
to provide a data distribution point for a number of functions including membersô data access portal, WBEA 

website data, etc. 

f)  FOC Backup Server ï collects data directly from station dataloggers and acts as a secondary server backup. 

 
FIGURE 3 - WBEA DATA MANAGEM ENT SYSTEM 

a) Campbell Scientific Data Server 

The Campbell Scientific data server is a proprietary program purchased from Campbell Scientific to collect 
data from all monitoring stations in the WBEA network. This program is installed on one of the server 

computers housed at the Q9 facility in Calgary. The Campbell server polls each station in the network every 
15 minutes to collect all data that is stored on each CR3000 datalogger. Data received by the Campbell 

Server includes all data from the configured data tables on each CR3000 datalogger. These data sets are 

summarized in Table 10.0 below. 

TABLE 10 .0 -  CAMPBELL SCIENT IFIC DATA SETS  

 

Raw data is collected by the PI database from the Campbell Server cache memory. Raw data is captured by 

the MDS server from the starred *.dat files that hold the data on the Campbell server. 

Alarm data is automatically transferred to the alarm panel located at the Data Monitoring Service Provider 

location.  

Raw data is captured by the PI database and stored for distribution to other en d users. These users include 
AESRD, whose website is used to display raw data and AQHI values in near real time, and Environment 

Canada. Details of these distributions can be found in the PI data server manual located on the corporate 

drive. 

b) MDS Data Server 

As described above, the MDS system receives the raw data from the Campbell server. The data in the MDS 
system is used primarily for two purposes:  

¶ To make the raw data easily available to the technical staff for immediate review and evaluation. This 

includes all daily zero/span data flags, etc. 

Q9 Facility Online Viewer (Silverlight)

MDS Server MDS Webserver

 - L0 (raw data)

 - L1 (eng data) Online Tech Tools

 - L2 (baseline corrected)

FOC Backup Server MDS Detect

Air Quality Stations

Portable Station(s) PI Server Aurora Reporting Server

Mobile Station data Campbell Server  - L0 (raw data)

TEEM Stations  - L1 (eng data)

 - L2 (baseline corrected)

 - L3 (statistical data)

Firemaster

Members Data Access

      MySQL DB RSS feed

Doc-it Server

Admin Panel CASA (AQHI)

Description Type Destination

5 minute averages Raw data MDS and PI

1 hour averages Raw data MDS and PI

24 hour averages Raw data MDS and PI

Daily zero data 1 minute raw average MDS

Daily Span data 1 minute raw average MDS

1 hour average alarms Alarm data Alarm Contractor

24 hour alarms Alarm Data Alarm Contractor
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¶ To complete the monthly data validation process. The data validation component of the MDS system is 

very comprehensive in its ability to evaluate the data and complete editing tasks to arrive at the final data 
set. 

The final data is transferred to the PI database once the data validation tasks have been completed. 
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c) PI Data Server 

The PI data server is the end database that houses all the collected data in the WBEA networks. The AAM 

data stored in the PI database is both the level 1 data (raw data directly from the analyzers) and the level 2 
data (final data that has been validated through the internal process).  

The PI data server also distributes the data to end users such as the provincial and federal governments in a 
near real time frequency, as well as to the WBEA website where data is made available to the general public. 

d) Diagnostic Data System Server 

The SMP system is a program on each station PC that polls each of the smart analyzers every 10 seconds to 
retrieve all the available diagnostic data from each analyzer. This includes flows, temperatures, voltages, etc. 

that can be used to assess the health of each analyzer. This data is polled by the central server located on a 
cloud based service that is secure and provides regular back-ups of the systems and database. The Central 

server polls each station PC to retrieve the stored diagnostic data for each system. This data is then made 

available to all technical staff w ithin the WBEA through a web interface for assessment of the analyzers 
health on a daily basis. This data is very useful and is utilized by all technical staff to respond to acute 

problems with analyzers/sensors, to evaluate data anomalies, to assess trends over time and to build better 
routine maintenance procedures.  

3.1.6.3 Alarm Systems 

Each datalogger stores specific alarm data based on any exceedence of the Alberta Ambient Air Quality 
Objectives (AAAQOs). These alarm triggers are immediately transmitted to the WBEA Data Monitoring Service 

Provider that monitors the alarm panel 24 hours per day. The alarm contractor follows the WBEA immediate 
reporting protocol in cases where AAAQOs are exceeded. The immediate reporting protocols document can be 

found on the corporate drive.  

3.1.7 Intermittent Sampling Procedures 

The WBEA AAM intermittent sampl ing program has evolved since its initial implementation in 1998 through 

better understanding and improvement in the sampling technology, analytical laboratory procedures and sample 
deployment and collection methods. The intermittent measurements in WBEAôs network include: PM samplers to 

collect PM2.5 and PM10 samples for mass, ionic and elemental species analysis; VOC (volatile organic compounds) 
canisters for VOC and RSC (reduced sulfur compounds) analysis; PUF (polyurethane foam) samplers to collect 

semi-volatile organic compounds for PAH (polycyclic aromatic hydrocarbons) analysis; and wet precipitation 

collectors for wet precipitation chemistry. Equipment used in these sampling programs can be found in Table 

5.0. Below is a basic description of the sampling program for each sampled parameter.  

Additional sampling is done under the enhanced deposition program on behalf of the Environment Canada (EC) 

River Road office in Ontario. This sampling program includes: 

¶ PM samples using both standard Partisol for PM2.5 and Dichotomous Partisols 

¶ VOC sampling using SS Suma canisters 

¶ PAH sampling using the Environment Canada modified PUF sampler 

¶ Wet precipitation sample collection run separately for organic and inorganic parameters, respectively 

¶ Speciated compound sampling using the Super SASS sampler from Met One 

A description of each of the enhanced deposition programs is found under the associated parameter below. 

All sample deployments and collections are completed by the Sample Technicians. Other Field Technicians can 

deploy or collect samples if it more efficient to do so based on  regular trips to the sites, however, this must be 

done under the direction of the Sample Technicians. 

3.1.7.1 PM Sampling Program 

PM10 and PM2.5 samples are collected at the sites listed in Table 1.0.  At each location, for each parameter, there 
are two partisol samplers deployed for sample collections. This is to collect a single filter for each fraction of PM 

and each analysis group. For example, the samplers deployed and the analyses completed on each filter at AMS 

01 site are: 

¶ PM2.5A sampler collects a filter for mass and major ion analysis 

¶ PM2.5B sampler collects a filter for mass and elemental analysis 
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¶ PM10A sampler collects a filter for mass and major ion analysis 

¶ PM10B sampler collects a filter for mass and elemental analysis 

Essentially, in this sampling program , WBEA AAM collects duplicates for PM mass and individual filters for each 
analysis. This sampling is carried out according to the 6-day NAPS schedule. Details of this sampling program 

can be found in the Particulate Sampling SOP (SOP-INT-002) on the corporate drive.  

3.1.7.2 Enhanced Deposition Particulate 

PM2.5 samples are collected at the sites listed in Table 1.0. These sites use a standard Partisol for PM2.5 
collection on the NAPS schedule. Dichotomous PM samples are collected using a Partisol D sampler on the NAPS 

schedule at the sites listed in Table 1.0.  All collected particulate samples are shipped to the Environment 

Canada laboratory on River Road office in Ontario for analysis. 

3.1.7.3 VOC/RSC Sampling Program 

Samples are collected to measure a list of VOC and RSC compounds using a canister method, which follows 
E.P.A. method TO-15a. The AAM program uses Silocosteel® canisters to provide stability for the RSC 

compounds prior to analysis. The sites where these samples are collected can be found in Table 1.0. Samples 

are collected on the NAPS schedule every 6 days, and samples are shipped to the laboratory as quickly as 
possible after retrieval so that analysis of the RSCs can be completed within the least possible delay following 

sample collection to minimize degradation. RSCs will degrade in a volume of air over time due to the reactivity 
of O2 and O3 within the air volume. Details of this sampling program can be found in the VOC Sampling SOP 

(WBEA-INT-004) on the corporate drive.  

3.1.7.4 Enhanced Deposition VOC 

VOC samples are collected at the sites identified in Table 1.0 under the enhanced deposition program. The 

sampling procedure is slightly different than the  one used by AAM. The enhanced deposition VOC sampling 
collects samples for VOC analysis only using stainless steel (SS) Summa canisters as opposed to the Silicosteel® 

used by AAM. The other difference is in the sampling equipment used by EC and AAM. These dissimilarities are 
identified in section 3.1.2.4 of this document. The EC SOP for VOC sampling (WBEA-INT-004) can be found on 

the corporate drive.  

3.1.7.5 PAH Sampling Program 

PAH samples are collected at selected sites identified in Table 1.0. The method followed is U.S. E.P.A. method 

TO-13a. WBEA uses the modified PUF cartridge for this method that contains a layer of XAD absorbent resin 
between two plugs of polyurethane foam (PUF). The XAD sandwich improves the collection efficiency of a 

number of the PAH compounds of interest . This program also collects samples on the NAPS schedule and ships 

to the lab immediately upon collection of all samples. Details of this sampling method can be found in the AAM 

PUF SOP (WBEA-INT-008).   

3.1.7.6 Enhanced Deposition PAH 

PAH samples are collected at the sites identified in Table 1.0 under the enhanced deposition program. The 

sampling procedure is slightly different than the ones used by WBEA. The enhanced deposition PAH sampling 
uses a custom modified sampler to achieve a much higher flow rate that equates to a lower method detection 

limit. The EC SOP for PAH sampling (EC PUF instructions May-2014) can be found on the corporate drive. 

Information is also available on the sampling procedures in WBEA-INT-001 on the corporate drive.  

3.1.7.7 Precipitation Sampling Program 

Precipitation monitoring under the WBEA AAM program has historically followed the provincial protocol for 
sampling and analysis. This procedure can be found on the corporate drive. The frequency for collections is 

weekly. If there was no precipitation during the previous week, the sample form must  still be filled out. See 

section 4.6 for the analytical laboratory.  

3.1.7.8 Enhanced Deposition Precipitation Sampling 

This program requires the separate collection of precipitation samples for organic and inorganic constituents, 
respectively. A list of the  equipment used is provided in section 3.1.2.5 of this document. The procedures and 
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laboratories used for the collection and analysis of these samples can be found in the EC SOPs (#02-6002) on 

the corporate drive.  

3.1.7.9 Speciation Sampling Program 

The speciation sampling is an initiative that is exclusive to the enhanced deposition program. This sampling is 

performed using the hardware described in 3.1.2.4 of this document a long with  the sample media by the EC Air 
Quality Research Division (AQRD) in Ottawa. Sample collection is on a three-day frequency that aligns with the 

NAPS schedule every other sample. The samples only need to be changed on the NAPS schedule as the sampler 

holds two samples and is programmed to collect samples at the set frequency. Sample media and analysis are 
provided by the EC AQRD lab. Details of this sampling program are found in the EC SOP (SASS-NAPS-SOP-

April2013) stored on the corporate drive.  

3.2  Data Validation  

Once the raw data has been collected by the data servers, the task of data validation for reporting and storage begins. 

This process is intended to review all the data collected through the data validation period.  This will result in a report 

of the  final data set that is representative of the conditions at the time the data were collected considering the 

practical constraints of the monitoring system.  

The process of validating the raw ambient data follows a number of steps which are conducted by the Data Validation 

Specialist. Performing this role requires working field experience, including a solid grasp of data collection processes, 
to be able to understand how the data was generated, as well as a sound knowledge of statistical and scientific 

principles  to be able to appropriately evaluate the data collected. 

The data validation tasks are completed using the data processing module of the MDS data management software. 
The MDS system has powerful tools for completing these tasks. The ability to use these tools to their maximum 

capabilities requires education on the system operations and experience using the system.  Section 3.2.1 describes the 

steps followed to validate the core dataset in the WBEA AAM network.  

3.2.1 Data Processing ï Continuous Data 

The process that WBEA AAM follows to validate the core network data set is described in the following sections 
of this document. Each step is performed from the perspective of validating data for one parameter  at a time. 

This process is followed for all continuous parameters collected by the WBEA. 

Part of the data validation process involves determining whether the data meets the data quality ob jectives 
(DQOs) that are in place to ensure the data is accurate and precise. DQOs are essentially limits or boundaries 

that are used when assessing the data. DQOs come from a number of sources: the AMD, data assessments, 

EPA, laboratory analyses, research data, WHO, WMO, and other national and international environmental 

programs. 

The Alberta AMD sets the primary DQOs for operators in the province to follow. These criteria are found in 

chapter 4 of the 2014-2015 AMD. WBEA meets or exceeds these criteria throughout the monitoring network.  

The Data Validation Specialist completes all of the tasks required throughout the data validation process.  

3.2.1.1 Calibration Review 

Multipoint calibrations are a very important component of a sound ambient air monitoring progr am. These 
calibrations are the primary reference points used to quantify the relationship between the actual pollutant 

concentration input and the analyzers response. They establish the precision (zero response) and the accuracy 
(span response) of the analyzer signal output. These are critical references when evaluating the data for both 

precision and accuracy. 

The period between two successive monthly multipoint calibrations form the data period that is evaluated under 
the data validation process. See the figure below. The data period starts after the calibration high point from the 

first month, and ends with the as found high point from the next monthôs calibration. There are times when 
more than one multipoint calibration is completed per month for repairs or replacements, in which case the 

beginning and ending calibrations form the data period under evaluation.  
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Multipoint calibrations are completed by the technician responsible for the station. After the calibration report is 

complete and reviewed by the technician, it is submitted to the Ambient Air  Supervisor for review and archiving. 
If any problems or issues are identified by the supervisor on a submitted calibration, the t echnician responsible 

may be asked to repeat the calibration, or complete any required repairs and then recalibrate. This must be 

completed in a timely fashion as a failed calibration results in a loss of data.  

The first step in the data validation process  is to review the multipoint calibration data for the parameter under 

evaluation. The calibration data are reviewed for accuracy and completeness, as well as meeting all the AMD 
requirements found below. All aspects of the calibration data are used in evaluating the data between 

calibrations.  

Generally, the Data Quality Objectives for calibration data from AMD Chapter 7 must be followed. The WBEA 

DQOs for calibration acceptance are listed below and exceed the requirements of the AMD Chapter 7. 

¶ Percent change from the previous calibration ï less than 5% 

¶ Slope ï 0.95 ï 1.05 

¶ Intercept ï less than 3% range 

¶ Correlation coefficient - greater than 0.998 

Once the calibration review is complete, the Data Validation Specialist proceeds to the next step. 

3.2.1.2 Zero Span Review 

In between each pollutant analyzer multipoint calibration, daily zero and span points are introduced to the 
analyzer as a precision and accuracy reference. For consistency in the reference, the same calibration rig is used 

to generate the daily zero and span checks as the multipoint calibrations. As the source of the gas is NIST 
traceable, each daily zero and span may be used as a reference to adjust the data for baseline drift or used as a 

reference point when equipment fails.  

 

The DQOs from the Alberta AMD for the daily zero and span responses can be found in chapter 4 of the AMD. 

This is the first assessment made of the collected daily quality QA checks for zero and span responses over the 

data evaluation period. The daily zero response or reference zero is routinely used in the data validation process 
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to assess baseline drift of the analyzers output signal and adjust if necessary. The daily span responses are 

used to assess accuracy and typically not used to adjust signal output of data. 

If  zero or span responses fall outside the DQOs, the ambient data is reviewed for possible causes of malfunction 
or is flagged as invalid. If a provable reason can be found to invalidate the zero or span responses that have 

drifted out of tolerance, the data may sti ll be validated based on proof that the output signal is still stable and 

correct. 

The automated daily zero and span responses are also assessed for stability. A lack of stability in the zero or 

span response can indicate a problem with the analyzer generating the signal. Typically, any instability issues 

are discovered during the station technicianôs daily system checks and dealt with in a timely fashion. 

 
Typical daily zero and span responses 

Once the zero and span review and assessment is complete, the Data Validation Specialist moves on to the next 

step. 

3.2.1.3 Baseline Correction 

The most common deficiency with pollutant analyzers is the drift of the output signal. This drift is due to a 

number of potential causes including, deterioration of the detector comp onents over time, changes in the 
electronic components over time, deterioration of common parts in the analyzer, etc. The reason for frequent 

and regular multipoint calibrations is to monitor this drift and adjust the analyzer output to compensate for it a t 

the time of the calibrations. Daily zero and span reference checks are used as references between the 

multipoint calibrations to adjust the data values for any baseline drift.  

During data processing, the MDS data processing module utilizes an algorithm to interpolate the change in 
baseline based on the daily zero responses, which are applied to each 5 minute average to achieve the final 5 

minute averages. The final 5-minute data values are then rounded to one decimal place greater than the 

reporting precision indicated in the AMD.   

Final 1-hour data values are calculated from final 5 -minute data values, and then rounded to the reporting  

precision. Final 24-hour data values are calculated from final 1-hour values. 

3.2.1.4 Metadata Review 

All adjustments to the raw  data, through the data validation process, are  diligently scrutinized by the Data 
Validation Specialist to ensure the corrections to the data are valid. Proper data validation is a result of the data 

reviewers experience, knowledge of analyser operations, understanding of the applicable data quality objectives, 

and most importantly be involved in the day to day operations of the network.  

All adjustments to the raw data are logged in an audit log stored in the MDS database. These can be reviewed 

or provided at any time.  

A number of data reviews comparing the raw and final data are conducted after the data is adjusted:  
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1. Changes in the baseline data 

 
The plot above shows very little change from the raw data to adjusted data. This is typical for most parameters. 

2. Episodes of elevated readings 

 

The plot above shows significantly elevated readings between the zero span cycles. These readings must be 

verified by checking the zero span data again to verify stability and the SMP for any changes in the opera ting 

parameters of the analyzer during this time period.  

3. Comparison to natural background concentration in the area 

 

The plot above shows a typical trace of Total Hydrocarbons. The typical background level of Methane that is 

measured by the THC analyzer is 2.0 ppm. As we know this is quite constant, the data is evaluated against this 

knowledge to look for anomalies. 

4. Comparison of natural atmospheric relationships of chemical species 
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Known chemical relationships in the environment are used to assess certain pollutant data. The relationship 
between ozone and NOx compounds can be used to verify both analyzers are responding in an expected 

fashion. 

 
The plot above shows an event of NOx, NO and NO2 readings 

 

The plot above shows the same NOx reading overlaid with the ozone signal data. The ozone quenching at the 

time of the NOx reading is expected. 

5. Operator activities at the station  

 

The plot above shows the signal response from the analyzer while work is being done by the station technician. 
This information is confirmed by consulting the Doc-It entries for this station and time period to confirm what 

the technician was doing while on site.  

The primary tools to be used by the data validation technologist to c omplete reviews of the signal data after 

baseline adjustment is completed are: 

¶ MDS QA/QC data viewer flag display 

¶ Doc-It station log entries  
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¶ SMP diagnostic analyzer data 

¶ Calibration reports 

 

3.2.1.5 Data Flagging 

The flagging of data means that, after all adjustments and reviews by the Data Validation Specialist, the data 

does not meet the criteria of acceptance and is flagged as invalid data. Invalid data can result from a number of 
different causes. Usually it is due to a malfunction with the analyzer or sensor, but the cause could be a power 

failure, maintenance conducted on an analyzer or sensor or broken support systems like a manifold blower fan.  

Common flags for the data are:  

¶ Cal ï calibration or daily zero span 

¶ Maint ï routine maintenance or repair of an analyzer 

¶ Power ï Power failure 

In processing the WBEA AAM data, the following MDS flags are used.  

TABLE 11 .0 -  MDS DATA FLAGS 

 
Once the data processing is complete and the data is ready to submit to the CASA Data Warehouse, the MDS 

flags are converted to the standard CASA flags listed below. 

*0* *0* -Valid

*1* *zs*-zerospan

*2* *C*-*Calibration

*3* *M*-*Maintenance

*4* *DAS* -*DAS Failure

*5* *AF*-*Analyzer Failure

*6* *UO*-*Unstable Operation

*7* *PF*-*Power Failure

*8* *NS*-*Not in Service

*9* *SP*-*Span

*10* *MS*-*Missing

*11* *RE*-*Recovery

*12* *OR*-*Out of Range

*20* *No Flag

*255* NF*-*Not Flagged

MDS Flags
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TABLE 12 .0 -  CASA DATA FLAGS 

 

When the data is flagged as invalid, and one of the flags is applied from the above list, the flagged data is 
considered ñdown timeò, which means the analyzer is not collecting valid ambient data. The calibration data is 

allowed to be considered up time as it is required for the analyzer to function and meet DQO criteria.  

WBEAôs target up time is 100%. This is not always possible as routine maintenance is required and the 

instruments used to collect ambient air quality data are very sensitive and do fail fr om time to time.  

The criterion from the Alberta AMD is that if the data parameter up time is below 90%, non-compliances must 
be reported to the AESRD call line. The reasons must be given why the downtime occurred and corrective 

actions put in place to prevent it from happening in the future.  

Any reports of less than 90% must be made by the Data Validation Specialist. 

3.2.2 Data Review ï Intermittent Data  

WBEA AAM has a very extensive intermittent sampling program. Details on the parameters, sites and  sampling 

frequencies are found in Table 1.0 and section 3.1.6 of this document. All intermittent data received from the 

various laboratory service providers needs to be reviewed to assess their validity. This includes assessment for 
trends, anomalies, outliers, completeness and blank comparison. These checks are done to ensure the data is 

not just passed through from the laboratory to the end user as valid data because problems with the entire 
process may result in data that is not representative of the actual ambient air quality conditions at the time of 

the measurement. The laboratory does not have all the information available to complete this task  and, 

therefore, it must be done by t he WBEA Data Validation Specialist. The data review process is based on EPA 

protocols. 

Results from all laboratories, with the exception of the EC enhanced deposition samples, are expected by the 
21st day of the month following the sample collect ion. This is to allow time for the WBEA Data Validation 

Specialist to complete all the review, compil ation, formatting and reporting steps so the data can be included in 
the monthly report to the Provincial Government and WBEA stakeholders. Enhanced deposition data is validated 

and released by Environment Canada staff.  

3.2.2.1 Metadata Review 

FLAGS for Continuous Data ï indicates why there is no data (note: data without flags are assumed to be valid)

C  -  Calibration  Instrument calibration performed 

G  -  Out for Repair  Instrument has been removed for repair 

K  -  Collection Error  Recording system failure 

N  -  Not in Service  Monitoring station or instrument is not operational (monitoring station setup not complete) 

O  -  Operator Error  Actions at the site interfered with data validity 

P  -  Power Failure  Power failure resulting in lost or invalid data 

Q  -  Quality Assurance  Instrument audited 

R  -  Recovery  Instrument warm-up or recovery 

S  -  Daily Zero/Span  Daily zero/span check 

T  -  Exceeds Temperature Limits  Shelter temperatures higher or lower than operational requirements 

W  -  Monitoring Waived  Monitoring not required   (portable stations that are required to report for specific time frames) 

X  -  Machine Malfunction  Instrument malfunction  data quality cannot be assured 

Y  -  Maintenance  Operational maintenance carried out on the instrument 

Z  -  Vandalism  Vandalism of the instrument infrastructure monitoring station or associated mechanical devices 

QUALIFIERS for Continuous Data ï used when there is data but the data is qualified (note: data without qualifiers are assumed to be valid)

>  -  Over-range  Data exceeds the range of the instrument 

A  -  Act of Nature / Exceptional Event  Data is valid; exceptional due to an act of nature or event out of the ordinary 

H  -  Historical Data  Data is historical ï flags and qualifiers not applied; lack of documentation 

L  -  Local Interference  Data is valid; result of local interference 

V  -  Valid Data  Data is valid after review (note: data without flags are assumed to be valid) 

The following flags/qualifiers are no longer used but may be found in historical data

?  -  Questionable Data  Data cannot be assured as valid  (data has failed an audit or its validity cannot be assured for other reasons) 

E  -  Edited  Data has been edited or changed and resubmitted 

F  -  Audit Failure  Instrument has failed an operational audit data may be questionable 

I  -  Not Enough Reading  Insufficient data - not available for greater than 75% of the timeframe 

M  -  Missing Data  Used historically for all missing data not currently used
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Initial review of the data , once received by the Data Validation Specialist, compares the sample dates and 
results to the metadata stored in the WBEA systems. The primary source of information for this review is the 

Chain of Custody (COC) forms stored in Doc-It. Sample information contained in the COCs is compared to the 
laboratory results to ensure the two sets of information align. Station  log notes are also reviewed if there are 

any anomalous readings in the laboratory data set. 

3.2.2.2 Completeness 

The completeness of the data set is also reviewed along with the COCs and station log notes to ensure 

everything aligns and, if samples were missed, the information is documented as to the reason why and what 
steps were taken to ensure the problem does not happen again. The statistics of completeness are recorded for 

inclusion in the monthly report.  

3.2.2.3 Data Intercomparison and Blank Review 

Intuitive comparisons are made to verify that the data reported by the lab is reasonable. Typical examples 

would be a comparison of results from nearby sites to assess similar responses or comparing intermittent results 
to continuous results at the same station for similar responses, i.e. PM2.5 continuous vs. PM2.5 sample result over 

the same time period. Any anomalous readings are flagged through th is comparison process. 

Blank results are reviewed for consistency. Sample results are compared to blank results for reasonable 

responses, i.e. sample results should not be lower than blank results. 

Suspect results are flagged. 

3.2.2.4 Formatting of Data 

Samples for each given parameter or group of parameters are sent to a qualified laboratory that will then 

perform the analyses on these particular variables under an exclusive contract with WBEA. 

As the analytical results from each laboratory are specific to the group of compounds analyzed for and the 
laboratory completing the analyses, data formatting and reporting is different for each laboratory. Consequently, 

the Data Validation Specialist has to format each dataset so that the data can be presented in a consistent, 

standardized layout for inclusion in the monthl y report.  

3.3  Reporting  

The reporting phase begins once the data validation has been completed and the data for the respective data 

operating periods has been finalized. All tasks below are completed by the Data Validation Specialist. 

3.3.1 Monthly Reports 

WBEA provides monthly ambient air monitoring reports to AESRD on behalf of a number of industry members to 

enable them to meet their approval requirements. This is accomplished through the submission of a monthly 
report to AESRD which encompasses all ambient air data generated by all the monitoring stations in the WBEA 

network. There are additional reporting requirements through which select industry members receive their 
monthly data report independent of the WBEA monthly report s to AESRD. This is done as the monthly report for 

these sites has not yet been included in the current WBEA monthly report. This is done until the calendar year is 
complete and, following that milestone, the data for these select industry members will be included in the 

general WBEA monthly report.  

All final continuous data is also submitted to the CASA Data Warehouse (CDW) following the protocols 

established by the CDW. There is a means to submit intermittent data to the CDW ; however WBEA is not 

submitting data for intermittent sam pling at this time.  

3.3.2 Annual Reports 

WBEA generates and submits annual reports to meet AESRD requirements for all the monitoring sites in the 

WBEA AAM network.  

WBEA also prepares a yearly report for its stakeholders that contains annual data and a number of data 

summaries that are not necessarily included in the AESRD annual report. 
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3.3.3 Compiling Tables and Graphs 

Reports are created for each station through the following steps. The following information pages are generated 

for each monitoring station  using the MDS: 

¶ Monthly summary page 

¶ Percentile table 

¶ Operational notes 

¶ For each continuous parameter in each station the following are prepared:  
o Hourly data table 

o Hourly data plot 
o Frequency distribution tables 

o Pollutant or wind rose 

o Zero and span response plots 

These reports are produced either directly from MDS in pdf  format or sent to a csv file that is then formatted in 

an excel spreadsheet. Summary tables for each station are generated from MDS in csv format for inclusion in 
the network summary.  Calibration files are generated in pdf  format for each station and included at the end of 

the station section. Each station now forms a section of the report, and all stations are compiled together in 

order. 

3.3.4 Summary Pages 

The summary information compiled into the network summary presents the key information for each analyzer in 
the network. This is formatted to comply with AMD requirements. Each member approval number is also listed 

for companies that WBEA is submitting the report on behalf of. This network summary is inserted in the report 

at the beginning of the station sections and after the cover letter and detailed summary.  

The cover letter contains summaries of the following information:  

¶ A list of stations included in the month ly report  

¶ All reported exceedences of the Alberta Ambient Air Quality Objectives 

¶ Operational status for continuous and intermittent sampling  

¶ General network notes for each station that include any major issues with the systems in the station.  

This summary is inserted immediately after the cover page.  

3.3.5 Report Submission 

All components identified above are compiled into one pdf file for submission to AESRD. This report must be 

submitted via email by the last day of the month following the month the measuremen ts were made. 

A copy of this pdf  is also included on a CD for distribution to the WBEA members along with the previous 

monthsô reports of the current calendar year and 5 minute and hourly data  tables.  

3.3.6 Electronic Data Submission 

The data for the calendar month reported is then formatted using a program within the MDS for submission to 
the CASA Data Warehouse. A secondary program is then run to submit the data files to the CDW before 24:00 

on the last day of the month following the mo nth the measurements were made. 

3.3.7 Immediate Reporting 

The WBEA AAM group is responsible for reporting any exceedences of the Alberta Ambient Air Quality 

Objectives to ESRD immediately following their occurrence. An immediate reporting protocol was developed and 
approved by the AATC committee with the last major revision dated March 2014. This protocol describes the 

responsibilities and steps for reporting exceedences to ESRD and follow ups. The current immediate reporting 

contractor (Data Monitoring Service Provider) is referenced in section 4.0 of this document under ñcontractorsò. 

The immediate reporting protocol can be found on the corporate drive.  

3.4  Reference Centre  

Accuracy of the AAM data is directly related to the quality of the standards used to calibrate the analyzers and sensors. 
To maintain the highest grade of standards for the continuous analyzers in the WBEA network, a reference centre has 
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been established in the FOC instrument room. It will function as a primary reference to achieve traceability fr om the 
primary standards to all the continuous monitoring systems in the ambient network. The reference centre is an 

independent monitoring system which contains the same continuous analyzers that are operated throughout the 
WBEA AAM network. These analyzers are calibrated using Primary Reference Materials (PRMs) purchased from both 

the National Institute of Standards and Technology (NIST) in the USA and the Van Swinden Laboratory (VSL) which is 
the Netherlands National Metrology Institute. These standard calibration gasses are the highest grade possible and are 

considered primary gas standards. The primary reference trace is then transferred to the portable calibration rigs that 

are used as intermediate transfer standards for internal audits in the field an d troubleshooting systems as required. 

The reference centre is also used to audit new calibration gas cylinders when they are received at the FOC. 

A protocol to transf er the reference of the WBEA Primary Reference Materials to the AEMERA Primary Reference 

Materials is being drafted at the time of writing.  

4.0  RESOURCES 

WBEA utilizes a great deal of resources to accomplish all of the tasks described in Section 3.0 to collect, validate and 

report data from the WBEA AAM monitoring network. These resources include staff, equipment and support 
mechanisms. The most important resource are the staff that carry out these tasks. This section will provide a 

description of all the resources, including: human resources, contractors, suppliers, laboratories and other support 

mechanisms used to carry out tasks within the WBEA AAM group. 

WBEA maintains a great deal of equipment to monitor ambient air, support the monitoring systems internally, and 

perform internal testing on the monitoring systems. The equipment resource within the AAM group is managed 
primarily by the Supervisor and the Ambient Air Specialist in order to ensure optimum performance of all the 

equipment in the network. These tasks, which are described in the following sections,  include managing the 

purchasing and inventory systems used to procure the equipment.  
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4.1  AAM Organizational Chart  

 
FIGURE 4 - AAM ORGANIZATIONA L CHART 

4.2  Roles and Responsibilities:  

The descriptions of the roles for each of the staff positions , including contractors employed by WBEA to assist in the 
operation of the AAM network, are described below. Each staff member has specific roles and responsibilities that 

capitalize on each employeeôs unique strengths. Some of these roles may be shared by more than one employee 

based on the volume of work for the respective roles. Some of these positions are also filled by an independent 
contractor for their specific skills and expertise. All of the chapters of the AMD refer to the ñperson responsibleò when 

describing the completion of tasks and assigning responsibility. The responsibility for tasks throughout the AMD is 
assigned to various staff members of the AAM group depending on the task to complete. These responsibilities are 

assigned throughout the description of tasks in section 3 for the majority of specific te chnical tasks. Ultimately, the 

Program Manager is responsible for all activities conducted within the AAM group of the WBEA. 

As AAM is a part of the larger WBEA organization, some support tasks are completed by the administrative group 

within WBEA, not specifically a part of the AAM group. These services include human resources, safety, accounting, 
and management. These service groups provide a variety of support to the AAM group. Two documents that are 

applicable to the AAM group are controlled by these groups: the employee policy manual and the safety manual. Both 

of these documents can be found on the corporate drive.  

Two other documents that reference the AAM staff resources are available on the corporate drive:  

¶ AAM Position Description document details the tasks for each position listed and the staff assigned to these 

positions 

¶ Field & Sampling Technician Career Progression Program, which describes the education and knowledge 
requirements for each level of position within the AAM group.   

4.2.1 Program Manager 

The key responsibility of the Program Manager is to lead the AAM group. This role is accountable for the  

management of the overall program, workplan, budget, and for directing the AAM group towards the WBEA 

strategic goals.  Additional responsibilities include Health and Safety of staff and contractors.  

4.2.2 Systems Development Specialist 

The Systems Development Specialistôs key responsibilities include the planning, designing, testing, and 
implementation of state of the art technologies and the development of instrumentation systems designed to 

enhance the network and operations. 
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4.2.3 Ambient Air Specialist 

The key responsibility of the Ambient Air Specialist is oversight of the AAM Quality Assurance System. 

Responsibilities also include planning, development and implementation of Standard Operating Procedures, site 

documentation and project planning  as well as procurement and inventory maintenance.  

4.2.4 Data Validation Specialist 

The key responsibilities of the Data Validation Specialist are to complete the data processing on a monthly basis, 

generate and provide data and reports to AESRD, WBEA stakeholders and CASA Data Warehouse. This position 

also is a key team member in monitoring the health of the network systems on a continual basis.  

4.2.5 Ambient Air Supervisor 

The key responsibilities of the Ambient Air Supervisor are to oversee network operations, network resource 

allocation and staff management, AAM network project planning, scheduling, and implementation.  

4.2.5.1 Field Technician 

The key responsibilities of the Field Technicians are to ensure efficient operation of assigned stations, the 
maintenance and calibration of all associated equipment, on-call coverage as scheduled and maintain assigned 

resources such as vehicles and tools. 

4.2.5.2 Sample Technician 

The key responsibilities of the Sample Technicians are to complete sample media changes for all intermittent 

sampling programs in the WBEA. They are also accountable to calibrate and maintain intermittent sampling 
equipment as well as to maintain concise documentation of all sample data and shipping receiving samples and 

sample media. 

4.2.5.3 Shop Technician 

The key responsibilities of the Shop Technician are to maintain shop and equipment, track inventory  and to 

support field staff on technical issues. 

4.2.5.4 Quality Standards Technician 

The key responsibilities of the Quality Standards Technologist are to maintain documentation of all reference 
standards, perform internal audits of equipment and/or stations and to oversee the maintenance and 

documentation of the Reference Centre operations. 

4.3  Contractors:  

WBEA use two main types of contractors for work on the AAM network : (i) independent contractors; and, (ii)  various 

service contractors. Below are descriptions of the se two types of contractors: 

4.3.1 Independent Contractors 

Independent contractors are employed by WBEA to fulfil roles that require very specific knowledge and 

experience. Positions filled by contractors are listed in the AAM Position Description document located on the 

corporate drive. 

4.3.2 General Service Contractors 

General Service contractors are utilized to provide specialized services to maintain or build systems and sites 

within the WBEA network. These contractors include companies that clear snow to WBEA monitoring sites, 

provide electrical services for installations and modifications to monitoring sites, etc. A list of contract service 

suppliers is maintained on the corporate drive. 

4.4  Training  

Training of staff at WBEA falls into three categories:  
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¶ Safety training 

¶ On the job training  

¶ Staff development training  

New field staff hired to work in the WBEA AAM group are scheduled to take all the minimum required safety training.  
Once all their safety training is complete, they can start their on -the-job training. On -the-job training is required, as 

there is no formal education program that teaches the knowledge required to work on the ambient air monitoring 
systems operated by the WBEA. On-the-job training is carried out through classroom instructions of the principles of 

operation of the analyzers and samplers from the manufacturersô documentation and AAM SOPs. Once the basic 
classroom work has been completed, the technician job -shadows one of the established technicians to learn the 

hands-on procedures they will need to follow. The AAM SOPs and instruction manuals are the primary references for 

the technicians all along the way. Once they have learned enough through classroom and job-shadowing, the 
technician starts at their assigned stations, under the close supervision of a more senior technician or the Ambient Air 

Supervisor. The Ambient Air Supervisor and Ambient Air Specialist continue to mentor the field staff on an ongoing 
basis.  

The next level of training is the factory training or skill -specific training. All AAM techs go through a factory training 

course once they have had time to become familiar with the equipment. This method works well as the new 
technicians can ask educated questions of the factory trainers. Skill-specific training includes courses such as 

electronics that can increase the skill knowledge of the technician where they may be lacking from their previous 
education. 

WBEA minimum required safety training: 

¶ H2S Alive 

¶ Construction Safety Training System (CSTS) 

¶ Oil Sands Safety Association (OSSA) orientation 

¶ First Aid/CPR 

¶ Defensive driving 

¶ WHMIS 

¶ Transportation of dangerous goods 

¶ Fall protection 

¶ Bear awareness 

4.5  Suppliers:  

The WBEA AAM group utilizes a number of suppliers of goods required to maintain the AAM network. These suppliers 

provide analyzers, samplers, parts to maintain systems, as well as office supplies. The list of suppliers that WBEA AAM 
group typically uses is found on the corporate drive.  

4.6  Laboratories  

Laboratories are contracted by the AAM group to carry out analyses of the samples collected through the intermittent 

sampling program. Each laboratory is selected for the high quality of the analysis it is contracted to perform. A list of 

the current contract laboratories for the WBEA can be found on the corporate drive .  

4.7  Purchasing:  

All purchasing for the AAM group is completed by the Ambient Air Specialist. This is done to maintain control over 
spending as the WBEA operates on fixed annual budgets with quarterly accounting control . The Ambient Air Specialist 

works closely with the accounting department to ensure spending is carried out to stay within the annual budgets and 

quarterly allocations of the organization and gets coded properly to each budget category.  Purchase orders are 
tracked using an Excel PO workbook that is issued each fiscal year. 

4.8  Inventory:  

Inventory within the AAM group falls into two categories: capital assets and replacement parts. The capital assets are 

items valued over $1,000.00 and which depreciate over time. Replacement parts are items less than $1,000.00 which 
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are tracked to maintain minimum quantities and to monitor usage over time. The AAM group track assets and parts 

through the following processes: 

¶ Capital Assets ï when new equipment valued at more than $1,000.00 is purchased and received,  it is assigned a 

unique WBEA inventory tag ID sticker which becomes the tracking ID for th at particular capital asset item. The 

purchase information, make model serial number, location, etc. are recorded for each item. As asset items are 
moved from location to location, the Ambient Air Specialist is notified to update the database. Counts are 

completed annually to verify assets. 

¶ Replacement Parts ï parts are required to be on hand in the WBEA FOC for use by the AAM group. These are 
needed to repair analyzers that have failed. When new parts are ordered and received, they are added to the 

parts database by the Shop Technician. The information relating the part to a make and model of analyzer or 

system is stored with the basic part-specific information. As parts are used to repair analyzers, the Shop 
Technician is notified to remove them from the database. Counts are completed annually to verify stock 

numbers. 

5.0  DOCUMENT CONTROL 

Document management represents the coordination and control of the flow of controlled electronic and paper 

documents in a secure and efficient manner, while ensuring that documents are accessible to authorized personnel as 

needed. Documents are controlled to assure the necessary review, approval and issuance. 

The Ambient Air Monitoring group currently manages and maintains controlled documents and records.  These 
documents reside on the WBEA corporate drive within the AAM document library.  AAM documents and records are 

accessible to stakeholders and the public via the WBEA website at: www.wbea.org. AAM controlled documents are 

authored by the technical experts, approved by Supervisors, and communicated to the appropriate stakeholders. 

SOPs, Manuals, Policies and Procedures used within the AAM group are considered Controlled Documents.   

As described in Section 3.0, there are several types of samples and data collected by the analyzers which is in turn 

downloaded and reviewed on a daily and monthly basis for Quality Assurance and Quality Control purposes and data 

validation, these are considered records.  Below are some definitions on what documents are and how they may be 

controlled: 

5.1  Definitions:  

¶ Document - any information and its supporting medium (the medium can be paper, magnetic, electronic or  

optical computer disc, photograph or master sample, or a combination thereof).  

¶ Uncontrolled Document - A document which does not contain required, valuable or sensitive data and/or 

processes and therefore does not require defined processes for development, implementation, maintenance and 
access as utilization of an out-of-date copy does not introduce risk to personnel, the public, the environment, 

equipment, etc.  

¶ Controlled Document - Controlled content is any living document critical to safe, reliable an d compliant 
operating. It is subject to periodic review, updated and approved using a formal workflow process, and 

cataloged in a controlled document register or library.  These could include, but are not limited to: procedures 

and practices, forms, technical studies, drawings, processes, hazard lists, technical design and operations data, 

etc. 

4 main types of Controlled Documents that are used by the AAM group are described below: 

a) Policy or Manual - Plan of action pursued by the company or statement of intent with which all personnel must 

comply. 

b) Procedure - A detailed document either in paper or electronic format that sets out sequential or parallel actions 

which shall be followed by those engaged in executing an activity.  

c) Form ï A printed or electronic document with blank spaces to fill, such as a checklist.  Once a form or checklist 

is filled out, it becomes a órecordô.  
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d) Record - static information that captures given conditions for a specific timeframe. Records do not change; 
additional records are created for new timeframes.  Examples include inspection and training records, 

completed forms, plans, meeting minutes and other documents that are not subject to change.   

5.2  Document Control Process:  

¶ Each controlled document is assigned an óownerô, who is responsible for the local control of that document.  For 
most of the controlled documents used within the AAM group, the owner is also typically the author.  The 

author is someone who has a sound technical understanding of the process and requirements and is otherwise 

referred to as the óSubject Matter Expertô.  

¶ The Program Manager is the Document Authority for all controlled documents within the AAM group.  Any 

employee or contractor can initiate and/ or recommend changes to a document; however the document owners 

are the only ones with editing privileges to ensure the document revisions, files and document indices are 

properly updated and controlled.  

Controlled documents are developed or revised using the following process flow as demonstrated below:  

 
FIGURE 5 - AAM DOCUMENT CONT ROL PROCESS FLOW 

¶ Obsolete and historical documents are retained for knowledge and regulatory requirements, but are marked as 

such and stored in an archive folder on the corporate drive within the AAM document library.  

5.3  Document Templates  

The AAM group uses standard templates for controlled documents.  The formatting includes the approved WBEA 

corporate logo, font and colors.  

The standard for numbering controlled documents such as SOPs is relative to the equipment followed by a sequential 

number; (example:  WBEA-ANA-001 indicates that this specific SOP is written about the analyzer equipment).  

The AAM controlled documents are filed in the AAM Document Library hosted on the corporate drive, and are 

managed in either the AAM Procedure Index for SOPs or the AAM Document Index which includes a listing of AAM 

controlled documents.   

5.4  Document Storage Locations and access  
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