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1 Project Plan Identification and Approval  
The NEAR ROAD AIR TOXICS MONITORING ASSESSMENT IN A HIGHLY IMPACTED COMMUNITY – 

SEATTLE CHINATOWN INTERNATIONAL DISTRICT quality assurance project plan is approved.  

 

 
 

 

 
DISCLAIMER 

 

This Quality Assurance Project Plan has been prepared specifically to address the environmental data 

operations on behalf of EPA through grant agreement XA01J10401. The contents have been prepared in 

accordance with EPA QA/R-5, “EPA Requirements for Quality Assurance Project Plans”. EPA/240/B-01/003 

March 2001.  
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2 Acronyms and Abbreviations 
AQS  Air Quality System 
ANSI  American National Standards Institute 
APTI  Air Pollution Training Institute 
ASTM  American Society for Testing and Materials 
CID  Chinatown International District, Seattle, Washington 
CFR  Code of Federal Regulations 
COC  chain of custody 
DAS  data acquisition system 
DNPH  2,4 Di-Nitro-Phenyl Hydrazine (Brady’s Reagent) 
DQA  data quality assessment 
DQOs  data quality objectives 
EDO  environmental data operation 
EMAD  Emissions, Monitoring, and Analysis Division 
EPA  Environmental Protection Agency 
GIS  geographical information systems 
GLP  good laboratory practice 
HAP Hazardous Air Pollutants 
IO  Inorganic 
LAN  local area network 
LIMS  Laboratory Information Management System 
MQOs  measurement quality objectives 
NAAQS  National Ambient Air Quality Standards 
NATTS National Air Toxics Trends Network 
NCORE  NCore Multipollutant Monitoring Network 
NIST  National Institute of Standards and Technology 
NRNO2TAD  Near Road NO2 Technical Assistance Document 
OAQPS  Office of Air Quality Planning and Standards 
ORD  Office of Research and Development 
PM2.5  Particle Matter – 2.5 microns or less 
PQAO  Primary Quality Assurance Organization 
PUF  poly-urethane foam 
QA  quality assurance 
QAC  quality assurance coordinator 
QAPP  quality assurance project plan 
QMP  quality management plan 
PSCAA  Puget Sound Clean Air Agency 
SLAMS  state and local monitoring stations 
SOP  standard operating procedure 
SPMS  special purpose monitoring stations 
SVOC  Semi-Volatile Organic Compounds 
TO  Toxic Organic 
TSA technical system audit 
USEPA  United States Environmental Protection Agency 
UATS  Urban Air Toxics Strategy 
VOC  volatile organic compound 
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4 Distribution 
 

This Quality Assurance Project Plan has been distributed to the individuals listed in Figure 1. The 

document is also available upon request from the Project Manager.  

FIGURE 1     QAPP Distribution Plan 

NAME ROLE CONTACT 

Erik Saganic Air Resource Specialist, PSCAA eriks@pscleanair.org 

Kathy Strange Technical Analysis Manager, PSCAA kathys@pscleanair.org 

Tania Tam Park Environmental Justice Manager, PSCAA taniap@pscleanair.org 

Audit File Audit File for USEPA Grant \\Chinook\Projects\Hi-C\ 

Sean Lundblad QAC, Washington Department of Ecology Slun461@ecy.wa.gov 

Mike Ragan Air monitoring Coordinator WA DOE Mrag461@ecy.wa.gov 

Debbie Kline Grant Project Officer, USEPA Region 10 Kline.debbie@epa.gov 

Chris Hall USEPA Region 10 Hall.christopher@epa.gov 

Alan Lee Grant Specialist, USEPA Region 10 Lee.alan@epa.gov 

Julie Swift Senior Program manager ERG  Julie.swift@erg.com 

5 Project Task Organization 
 

The following paragraphs will demonstrate the plan for project roles and participant responsibilities.  

PROJECT MANAGER – Responsible for all aspects of completing project tasks including accurate 

operational financial activities reporting, choosing fixed monitoring sites and contracting for their use, 

contracting with the analysis laboratory, providing oversight for installation and operation of monitoring 

equipment, completing the fixed site air toxics sampling, mobile monitoring, and providing support for 

community directed sampling.  (Matt Harper) 

CID OUTREACH/ENGAGEMENT TEAM MANAGER – Responsible for managing the PSCAA 

outreach/engagement team for the Chinatown International District community activities associated 

with the grant. The engagement team responsibilities include partnering with community leaders, 

conducting community air quality and air toxics education sessions, soliciting, advising, and collaborating 

with the community leaders to provide input on monitoring site selections, make decisions about 

community directed sampling, following through with post sampling data evaluations, risk assessments, 

and collaborating with the community leaders to design mitigation strategies and action steps with the 

overall goal of authentic engagement with the community to help reduce community burdens to toxic 

air pollutants. (Tania Tam Park) 

Community leaders – Responsible for communicating and collaborating with community members, and 

PSCAA outreach team members. The leaders are responsible for helping to provide information flow so 

that as members of the community outreach team identify opportunities for engagement, leaders can 
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effectively share information with community members within their neighbor networks. Finally, the 

community leaders are responsible for collaborating with project partners to guide mitigation strategies, 

processes, and action steps. (To be determined) 

USEPA REGION 10 PROJECT OFFICER – Responsible for ensuring that project budgets and expenses are 

reported on time, and that the project achieves the desired outcomes. (Debbie Kline) 

CID OUTREACH TEAM – The team is a cross-functional team that is charged with being the primary 

PSCAA contact touch point for the community. The team is responsible for communicating and 

responding to the community. The team is responsible for engaging community members about air 

quality concerns, providing education, and air quality risk information, and providing an interface for 

community leaders and community members to engage in air quality improvement actions. The team 

does have reach-back capability so that if there are appropriate engagements that can happen with air 

quality experts (for example Engineering, Monitoring, Analysis, or Inspections), the team can pair 

community members with experts from the PSCAA staff. (Landon Bosisio, Julio Sanchez, Phil 

Swartzendruber, Steve Fry) 

PSCAA TECHNICAL ANALYSIS AND MONITORING TEAM – The analysis team is responsible for the data 

analysis and air toxics risk assessment that will be generated after the data has been collected. This 

analysis information and risk assessment will be available in the final report, and the community will 

have an opportunity to receive and process this information as the Community Team and PSCAA 

Engagement team work on outcomes from the grant associated with air quality education, risk 

mitigation strategies, and air quality action steps. The monitoring team is an experienced, specialized, 

professional team that is charged with installation, operation, quality assurance, and initial analysis of 

air monitoring data that is collected during this project. The team consists of three air resource 

specialists, data specialist, two air monitoring specialists, a quality assurance specialist and an air 

monitoring team lead. (Greg Sandau, Adam Petrusky, Mary Hoffman, Walter Zylowski, Phil 

Swartzendruber, Erik Saganic, Sara Conley) 

QUALITY ASSURANCE OVERSIGHT – WA Department of Ecology is normally the PQAO for air monitoring 

activities at the Puget Sound Clean Air Agency. Ecology has written a Quality Assurance Project Plan for 

its NATTS sampling at the Beacon Hill NCORE site in Seattle, Washington. PSCAA shall follow the Ecology 

QAPP while conducting NATTS-style sampling. Ecology will be providing a review/approval step of this 

project QAPP and will provide audit services of the main air toxics samplers (VOC, carbonyl samplers). 

However, there are monitors that are being used for this study which Ecology will not be auditing. 

Ecology may not have all of the equipment or sufficient knowledge of every device to properly perform 

a performance evaluation. For this project, because it is unique and not part of the Washington State 

approved network, PSCAA will perform quality assurance oversight for all NON-NATTS-style sampling.   

Puget Sound Clean Air Agency technical analysis and monitoring teams are responsible for quality 

assurance oversight of all activities not covered by Ecology. This document describes in detail, all of the 

quality assurance activities and requirements that are necessary to achieve project results. 
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CONTRACT LABORATORY – The contract laboratory consists of a Program manager, Program QA Officer, 

and various other technical advisors. The Program manager and QA Officer work together to implement 

the laboratory QA system according to the laboratory analysis QAPP. The QA Officer is s responsible for 

ensuring the overall integrity and quality of the laboratory contracted results. He or she reviews the ERG 

and PSCAA QAPPs and determines whether procedures are executed in accordance with the QAPPs. The 

lines of communication between the Program manager and Program QA Officer are formally established 

and allow for discussion of real and potential problems, preventative actions, and corrections. At any 

time during the program, additional QA/QC measures may be initiated upon consultation between the 

Program manager and QA Officer. (Julie Swift) 

FIGURE 2 

 

Figure 2 describes the chemical equation that will be required to make this grant work. The main 

ingredients will be the community team, and the Chinatown-International District (CID) outreach team 

working to provide the desired outcomes. The Near Road Monitoring Project team will provide the 

catalyst for the reaction to occur. The Project team consists of at least two functional PSCAA employees 

who will also be part of the engagement team. The project team provides the sampling, air quality data, 

risk assessment expertise, and air quality education products to allow the Community Team and the CID 

Outreach team to connect in a meaningful way based on credible scientific work. This quality assurance 

project plan will put in place the elements necessary to ensure that the scientific work performed is 

credible, with known quality.  
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6 Problem Definition and Background 
Hundreds of thousands of people live near highways in the state of Washington. Local and national 

studies show that air quality is significantly degraded near congested highways. More and more health 

studies are identifying congested highways as an important air pollution source which causes negative 

health effects. The CID is the center of Seattle’s Asian American community, and the neighborhood is 

intersected by I-5 and I-90, which is one of the highest traffic areas in the Pacific Northwest. There are 

other important air pollution sources near the CID.  

Community leaders in the CID have told us that air quality is a significant concern, especially with 

sensitive subpopulations. 

Throughout the history of the CID, disadvantaged people have always lived in and along this important 

corridor in Seattle. People who have disadvantages may not have the knowledge or resources necessary 

to protect the air quality. The Puget Sound Clean Air Agency is responsible for protecting the air quality 

for ALL people in this area. Therefore, the CID is an important area to work on air quality issues with the 

ultimate goal of helping protect Seattle air quality.  

For those reasons, in 2013, the Puget Sound Clean Air Agency and the Washington Department of 

Ecology collaborated and installed an air pollution station which is in the national NRNO2 air monitoring 

network. The station is located in the heart of the CID, and collects data on an hourly basis for important 

criteria pollutants NO2, CO, and PM2.5, meteorology, as well as other parameters.  

In fall 2014, the PSCAA conducted a very limited local pilot study to test small portable sensors in the 

near road environment. Our data confirmed results from previous studies which concluded that there 

were air pollutant concentration gradients for pollutants such as NO2, CO, and PM2.5. The different 

pollutants did have different gradient curves. This means that pollutants were measured at higher 

concentrations near the road, than they were in neighborhoods, and generally, levels were observed to 

be lower the further away they were from the highway, but the results varied by pollutant.  

After studying the analysis from the local pilot study, agency leaders wanted to know more about how 

air toxic pollutants varied from highway to neighborhood. What was the gradient seen by pollutants that 

drive local air toxics risk? After initial engagements with community members about the pilot study, 

community members wanted to know more about air pollutant risk, and how it varied through the 

neighborhood? And what health effects are associated with these risks? What can be done to reduce 

these risks?  

Therefore, this project will study the following aspects of air quality:  

 Estimate the potential cancer and non-cancer risks for three fixed monitoring sites in the area.  

 Estimate air toxics concentration gradients with proximity to the highway. 

 Compare air toxics concentrations and risks to the national NATTS network. 

 Compare air toxics concentrations to nearby 2011 NATA census tract estimates. 

 Identify & quantify air toxics sources through factor analysis and other analyses. 
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 Extrapolate risks from the gradient study to quantify potentially exposed populations and their 

potential risk.  

Measuring air toxics components is a very tricky and expensive activity, because ambient levels of air 

toxic chemicals can often times be very low. For example, in similar studies in Tacoma, we found that 

often, many of the HAPs would often fall below detection levels. This document will describe what it will 

take to measure risk-driving HAPs, and to try and help the community get to the bottom of these 

important air quality issues. The design of this study will result in an efficient, transferrable, and 

scientifically defensible method to get answers to these important questions about air toxics risks, and 

what can be done about them.  

7 Project Description and Tasks 
The PSCAA monitoring team will sample air toxics in the CID using leveraged monitoring, and several 

project specific approaches. The leveraged monitoring already exists, or supports another project or 

program directly. It can support this project indirectly. Project specific approaches are Fixed site 

sampling, community directed sampling, and mobile monitoring.  

There are several important monitoring activities that are already in place that we are leveraging that 

are not covered as part of this project, but are worth noting.  

LEVERAGED (EXISTING) MONITORING: 

Beacon Hill Air Monitoring Site – This monitoring site is nearby, and is monitoring air toxics under the 

Quality Assurance Project Plans that are already implemented in the State of Washington under the 

Department of Ecology’s Air Quality Program’s quality system: 

 Air Monitoring Quality Assurance Plan document 99-201 (Rev. 4/2010) 

 Air Toxics Monitoring Quality Assurance Project Plan (Rev. 3/2012) 

Seattle 10th & Weller Monitoring Site – This monitoring site already has important air monitoring 

activities ongoing that are under the Quality Assurance Project Plans implemented under the 

Department of Ecology’s air quality system. These activities include Nitrogen Dioxide and Carbon 

Monoxide Reference Method sampling, meteorological monitoring (WS, WD, T), Particulate Matter 

Speciation sampling, Particulate Matter (PM2.5) sampling with a Federal Equivalent method, and Black 

Carbon sampling using the AethalometerTM.  Recently in 2015, EPA Region 10 staff conducted a TSA on 

the monitoring activities at the Seattle 10th & Weller Monitoring site. Therefore, existing monitoring has 

been rigorously assessed.  

PROJECT MONITORING:  

Fixed site sampling:  

Three monitoring sites will be chosen in accordance with project goals, air toxics monitoring siting 

criteria, community input, and logistical considerations.  
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Fixed site monitoring methods are used at these three sites:  

 Seattle 10th and Weller 

 Seattle Gatzert Elementary Yesler Way 

 Seattle International District (6th and Jackson) 

 

The monitoring sites must have one site that is considered near road (less than 50 meters from the 

road), one monitoring site that is located approximately 500 meters (at the Bailey-Gatzert Elementary 

School Campus), and one site that is located between 50 and 500 meters on the West side of the 

highway (location near the intersection of 6th & Jackson).  

 

FIGURE 3   Map of Fixed sites 

 

Seattle 10th and Weller: This site is located about 20 meters from the I-5 highway in the heart of the 

CID. The site will support project monitoring for one year. The site is predicted to be the “maximum 

concentration” of Highway air toxics pollutants. The site is a Near Road, Microscale monitoring site. The 

site is already operating, and has enough space and power to support the project monitoring to include 

the parameters: 
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 VOC using TO-15a method, full suite of VOC’s to include Benzene and 1,3-Butadiene. 

 Aldehydes using TO-11a, full suite of aldehydes including formaldehyde and acetaldehyde. 

 Metals using PM10 47 mm filters, includes lead and other HAP metals.  

 PAH using TO-13a PUF samplers, to monitor for Polycyclic aromatic hydrocarbons.  

These parameters are to be measured 1 in 6, meaning one daily sample for every six days. Along with 

the project specific sampling, the continuous monitors, and the PM2.5 chemical speciation samplers will 

provide this monitoring site with a full suite of air toxics parameters, so that a credible, technical risk 

assessment can be performed.  

Seattle Gatzert Elementary Yesler Way: This site is located about 500 meters from the I-5 highway in 

the Yesler Terrace neighborhood, across the street from the Little Saigon area of the CID. The site will be 

a temporary one year site, which will support project monitoring. The site is predicted to represent the 

“general neighborhood ambient concentration” exposure. The site is a neighborhood scale monitoring 

site. The site is designed to be able to support the following project monitoring methods: 

 Continuous PM2.5 Black Carbon and UV Carbon monitoring by AethalometerTM.  

 VOC using TO-15a method, only Benzene and 1,3-Butadiene (1 in 6). 

 Aldehydes using TO-11a, only formaldehyde and acetaldehyde (1 in 6).  

 CO, NO, T, RH sensors, and fine particle count via micro-sensor monitor built for the project.  

Seattle International District (6th & Jackson): This site is located West of I-5 in the heart of the CID, and 

will be placed such that it will be able to monitor for pollutants coming from the Highway at a distance 

farther than the “maximum concentration” site, but closer than the 500 meter ambient concentration 

site. The site is a middle scale monitoring site. The site is designed to be able to support the following 

project monitoring methods: 

 Continuous PM2.5 Black Carbon and UV Carbon monitoring by AethalometerTM.  

 VOC using TO-15a method, only Benzene and 1,3-Butadiene (1 in 6). 

 Aldehydes using TO-11a, only formaldehyde and acetaldehyde (1 in 6).  

 CO, NO, T, RH sensors, and fine particle count via micro-sensor monitor built for the project.  

Community Directed Sampling 

In addition to the fixed sites, we will sample air with 20 passive VOC canisters. The purpose of these 

canisters is for community use for targeted sampling.  This will allow the community to identify locations 

of interest, actively participate in collecting samples, and learn VOC concentrations at those locations.  

We will sample on the same days that fixed sites are operating to provide greater spatial gradient 

information. We will allow community members to collocate samplers if they choose to assess precision 

of the data being collected. If community members want to pursue understanding better information 

spatially, then we will allow the samples to be taken at various locations throughout the area under 

study. The laboratory will give us passive regulators to use for these samplers (up to 5), so we will be 

able to assess at least five locations at any one time in addition to the fixed site sampling. The sampling 

will be directed by interested community members, and NOT by the air monitoring team. The 
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monitoring team will most likely set up the samplers, and collect the samples for the monitoring, but 

there may be interested community members who would like to conduct the sampling themselves.  

If community members do desire to conduct the sampling, then community members need to be given 

training on the use. The air monitoring team will offer training on the SOP’s of these samplers with the 

interested community members. Only monitoring team members, or supervised and trained community 

members will be allowed to sample these 20 VOC canisters. If community members actually operate the 

samplers, then the monitoring team will document the operators for each of the samples taken.  

Mobile monitoring 

In addition to the community directed sampling, and the fixed site sampling, the PSCAA monitoring team 

will include at least 10 monitoring runs using mobile monitoring tools. The purpose of this monitoring is 

to more fully cover the geography of the study area, while also understanding the capabilities and 

limitations of mobile sampling techniques. Mobile monitors can measure parameters including, but not 

limited to:  

 Fine Particle count and light scattering using nephelometers. 

 Temperature and Relative Humidity. 

 GPS positional and speed information. 

 Nitric Oxide (NO) and Carbon Monoxide (CO) using micro-sensors. 

 Total VOC measurement using Aeroqual monitors.  

 Ultrafine particle count using an Enmont PUFP-C100. 

 Black Carbon by using Micro- AethalometerTM. 

These monitoring techniques can be included together, or used separately. The mode of data capture 

may be a motor vehicle, a bicycle, walking with a backpack, or using other mobile technologies.  

The method of quality assessment will always be twofold: (a) To include measurements taken at each 

fixed monitoring site as the mobile platform is moved around the study area. (b) To include quality 

checks before and after the sampling runs (if possible). The Agency has techniques for data ingestion, 

alignment, and cropping, so that mobile data can be stored in a database and analyzed. The Agency has 

further developed techniques to temporally adjust data captured on mobile platforms. The analysis 

team will create grid cells with multiple passes, so that a time adjustment curve can be created to 

correct all the data to make more meaningful comparisons.  

Mobile monitoring techniques are being developed across the country, and there are now at least two 

laboratories which are testing and publishing device capabilities. The monitoring team will review and 

utilize guidance documents from the following sources:  

US EPA Sensor Toolbox, http://www.epa.gov/air-research/air-sensor-toolbox-citizen-scientists 

South Coast AQMC, http://www.aqmd.gov/aq-spec/home  

http://www.epa.gov/air-research/air-sensor-toolbox-citizen-scientists
http://www.aqmd.gov/aq-spec/home
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Corollary benefits of using mobile monitoring techniques include the ability to use small, inexpensive 

tools to assist in explaining environmental measurement concepts to community members. The benefits 

of using micro-sensors for outreach and education are particularly well-suited to be successful for the 

efforts in this project. Community members will be encouraged to utilize these mobile sensors, and 

community data will be used in the analysis conducted by the analysis team.  

For each micro-sensor sampling system used, a second identical set will be needed to assess the 

instrument to instrument precision. The number of precision measurements should be approximately 

10% of the total samples measured for each of the mobile systems used.  

Intended Use of the Data 

The project will identify and more accurately define air toxics risks in a community near a major highway 

and a newly-established NO2 and PM2.5 near-road monitor. The project will involve and educate 

community members about these risks, and provide broader information about how these risks apply to 

other near-roadway communities across the Northwest.  

8 Sampling Design and Objectives 
There are six data analysis objectives and a seventh, non-data driven qualitative objective which the 

sampling plan is designed to inform.  

1) Estimate potential cancer and non-cancer risks for fixed sites. 

2) Estimate air toxics concentration gradients with proximity to the highway. 

3) Compare air toxics concentrations and risks to the national NATTS network. 

4) Compare air toxics concentrations to nearby 2011 NATA census tract estimates.  

5) Identify & quantify air toxics sources through factor analysis and other analyses. 

6) Extrapolate risks from the gradient study to quantify potentially exposed populations and their 

potential risk.  

7) Members of the very diverse and highly impacted Chinatown-International District community 

have told us that air quality is a significant concern, especially with sensitive subpopulations. 

This project is designed to help to put that concern into a broader context, and place solutions 

into the hands of community members.  

In order to meet these objectives, the sampling design is set up to sample in Three Fixed Site locations, 

mobile monitoring, and community directed sampling.  

As discussed in section 5, Project Task Organization, we have set up a team of professionals who will 

perform various engagements in the CID in order to understand and react to the concerns in the 

community over air quality.  

In order to meet the data quality objectives, the monitoring team will take a standard approach to 

quality assurance. For example, the quantities measured for VOC’s, and Aldehydes are important 

because they involve measuring risk drivers, such as 1,3-Butadiene, Benzene, and Formaldehyde. For 
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these programs, the monitoring team will be using TO-15a, and the most comprehensive, most recent 

versions of the Standard Operating Procedures for organizations who are also doing this sampling. The 

standard, stringent approach will allow the monitoring team to have a very good idea of Minimum 

Detection Levels, and the data set should result in a quantitative set of HAP levels, which can then be 

used to calculate risks using unit risk factors. A summary of methods is found in figure 4 on page 19. 

Another example of the graded approach to quality assurance lies with the combined use of 

Aethalometers and the use of Micro-sensor monitors at some fixed sites to estimate levels of BC, CO, 

NO, and fine particulate matter counts. The Aethalometers are used with the SOP (provided in the 

appendix), because Diesel particulate matter can be estimated from Aethalometer BC measurements, 

and DPM is a significant risk driver. These Micro-sensor samplers (CO, NO and fine PM counts) will be 

used without a structured stringent SOP, because these techniques are new, and used in tandem with 

other more reliable techniques (Federal Reference Methods for Trace CO, and NO)  to take similar 

measurements. We will be using Micro-sensor samplers side by side for a period of at least two weeks, 

so that we can evaluate performance characteristics. Also, the individual sensors used in these samplers 

have undergone laboratory assessments at EPA and SCAQMD sensor laboratories. Data quality of these 

Micro-sensor samplers may be lower because of the sensing technology, lack of formalized SOP, and 

they may not have the sensitivity in the low ambient measurement range. We are confident that we will 

meet the study objectives. Our important risk drivers (TO-15a, TO-11A, BC) are going to be measured 

with tried and true systems that have been in place for many years and have mature quality systems. 

And risk estimates rely more heavily on the standard, tried and true monitoring methods, than the 

micro-sensor systems.  

9 Quality Objectives and Criteria for Measurement Data 
The purpose of the quality objectives and criteria for measurement data is to define what quality 

systems and requirements already exist for air monitoring data sets proposed for collection in this study, 

and to define what parameters need to have quality systems defined in this document.  

The Plan is written using guidance from EPA Requirements for Quality Assurance Project Plans for 

Environmental Data Operations (EPA QA/R5) and Quality Assurance Handbook for Air Pollution 

Measurement Systems, Volume II, Ambient Air Quality Monitoring Program (QA Handbook). 

This plan also references two key Quality Assurance Project Plans that are already implemented in the 

State of Washington under the Department of Ecology’s Air Quality Program quality system: 

 “Ecology Air Program QAP”: Air Monitoring Quality Assurance Plan document 99-201 

(Rev. 4/2010) 

 “Ecology Toxics QAPP”:  Air Toxics Monitoring Quality Assurance Project Plan (March 

2012) 

Further, this plan references Quality Assurance Project Plans that already are implemented by EPA in the 

United States under the EPA’s National Monitoring Programs. Under Contract Number EP-D-14-030 
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from 2016, the Category 1 Quality Assurance Project Plan for UATMP, NATTS, CSATAM, PAMS, and 

NMOC support is used by the contract laboratory.  

 “ERG Toxics QAPP”:  Support for the EPA National Monitoring Programs (UATMP, NATTS, 

CSATAM, PAMS, and NMOC Support) Contract Number EP-D-14-030 Quality Assurance Project 

Plan for Eastern Research Group, Inc. 601 Keystone Park Drive, Suite 700, Morrisville, NC 27560. 

Finally, this plan does use the Graded Approach to Quality Assurance. For example, the data collected 

with a mobile monitor during the mobile monitoring phase will likely not have the same quality level as 

data collected with a Federal Equivalent monitor at a stationary monitoring site. This is because for 

smaller lighter sensors, there is not a built-in designed quality assurance calibration system that is 

utilized on a daily or weekly basis. We will approach data results with caution from sensors that don’t 

have as comprehensive a quality system. We will also build in time that each micro-sensor stops at or 

near a fixed site, for a collocated sampling time. The collocated sampling times will be identified, and 

analyzed, so that the mobile data quality can be better measured.  

The study is based on comparison to other, well established monitoring sites in the state of Washington 

where air toxic pollutants are also collected. Therefore, our data quality objectives are based in the 

same science as the already established monitoring sites and methods. Data quality objectives (DQOs) 

have been established for completeness, accuracy, and precision based on:  

 Scientific requirements needed to address the major objectives; 

 Knowledge of the measurement system; 

 Experience with the sampling methods and other validation studies, such as the use of 

duplicate samples, blank samples, and collocated samples; and 

 Analyses of the data collected. 

DQO’s for NATTS style monitoring (VOC, carbonyl, etc) are already established in the Department of 

Ecology’s QAPP, so we will use the same process as Ecology in assessing these DQO’s.  

 

10 Special Training Requirements/Certification 
Adequate education and training are critical to any monitoring program that strives for reliable and 

comparable data.  EPA National Monitoring programs are performed using accepted EPA, NIOSH, and 

OSHA sampling and analytical protocols and requiring the efforts of field sampling personnel and 

analytical laboratory staff. Training is aimed at increasing the effectiveness of employees involved in the 

project.  Personnel assigned to ambient air toxics monitoring activities and for laboratory analysis 

activities will meet the educational, work experience, responsibility, personal attributes, and training 

requirements for their positions. 

The Puget Sound Clean Air Agency monitoring team has experience and training with all of the sampling 

methods that will be employed by the study. There may be occasion for community leaders or members 

to participate in data collection, or mobile monitoring. In these instances, the community members will 

be closely supervised by monitoring team members, and data will be reviewed during the analysis 

phase, so that the conditions under which the data were collected will not negatively impact the overall 
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analysis or conclusions of the study. Later in this QAPP we will discuss recordkeeping requirements for 

this project. These requirements are in place so that data with unacceptable error are excluded from use 

in study conclusions.  

The Quality Assurance Coordinator of the Washington State Department of Ecology will conduct 

courtesy audits of the NATTS style monitoring equipment to be used in this study. For Non-NATTS style 

monitors, the PSCAA staff will conduct audits. These audits will be conducted, and the monitoring team 

will ensure that data that is not bracketed by passing audits is not allowed to be used in study 

conclusions. This step will assist technical data collection in ensuring that the data used in the study will 

be of known quality. 

The contract laboratory utilized in this project has trained technicians and supervisors who complete 

analyses according to the Compendium methods for Toxic Organic and Inorganic compounds, and who 

report data to the AQS system. The data reported to the AQS system will be of known quality because 

data is accompanied by appropriate flags, minimum detection levels, and metadata. Analytical 

laboratory personnel involved in this project have been trained in their tasks and have many years of 

experience in the duties they will be performing. Training of ERG laboratory personnel is recorded in the 

ERG Training Records in an Access database. It is the responsibility of the trainee and the laboratory’s 

System Administrator to keep the Training Records up to date. Special certification is not needed for the 

analysis of the ambient samples through the contract.  

The contract laboratory maintains appropriate SOPs for each of the analytical methods. These SOPs are 

presented in Appendix C of “SUPPORT FOR THE EPA NATIONAL MONITORING PROGRAMS” under 

Contract Number EP-D-14-030as presented in the Category 1 QAPP, approved by EPA in 2016.  

11 Documentation and Records  
All records produced during and throughout this work are of public record, and will be retained by the 

Puget Sound Clean Air Agency under standard retention record laws. The Puget Sound Clean Air Agency 

will utilize several different types of records, and will make any and all records available to the public. 

There will be a Final Report that will be submitted by the Puget Sound Clean Air Agency to the EPA, and 

the community. Puget Sound Clean Air Agency will post this report on its website, and will take steps to 

ensure that this report is readily available in multiple formats, so that persons of every ability can review 

the report.  

The resulting report from this work will be a highly technical report that will outline data collected, 

observations, analysis, recommended actions, and conclusions. The report will have a very technical 

Appendix that summarizes all of the data collected during the study. The following figure will be used by 

project participants in planning for document and record storage. Additionally, in order to communicate 

more effectively with the community, the Agency may summarize the technical findings into easier to 

read Information Sheets.  
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FIGURE 4   Reports Plan 

RECORD TYPE FORMAT DESCRIPTION 

Grant quarterlies Electronic or Paper Available on demand by contacting Project Manager 
Final Report Electronic or Paper Available on www.pscleanair.org or by contacting PM 
Agreements Electronic or Paper Available on demand by contacting PM 
Finances Electronic or Paper Available on demand by contacting PM 
Data - Network Electronic Available via WA Department of Ecology 
Data – Lab Electronic Available via AQS or by contacting PM 
Data – Mobile Electronic Available on demand by contacting PM 
SOP QC checks Electronic or Paper Available on demand by contacting PM 
Logs Electronic Available on demand by contacting PM 
All Records Electronic or Paper Available by contacting PSCAA Public Records 

 

12 Standard Operating Procedures for Sampling 
This project requires the use of many different Standard Operating Procedures for Sampling and 

Analysis. This section focuses on Sampling SOP’s, because the contract laboratory will be using the 

library of SOP’s for analysis of samples. Much of the sampling techniques used in this project will already 

have WA Department of Ecology approved SOP’s to draw from. Some of the micro-sensing sampling 

techniques do not yet have SOP’s, and these will be developed from existing guidance, and existing 

doctrine used in the monitoring field. The following Figure summarizes the Method, and the reference 

used by the operators as the SOP. Developed from these SOP’s are Field procedures in the Appendix.  

  

http://www.pscleanair.org/
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FIGURE 5   Reference Standard Operating Procedures 

METHOD REFERENCE SOP 

TO-15a ECOLOGY AIR TOXICS QUALITY ASSURANCE PROJECT PLAN, March 2012,  
AQSB SOP 805, XONTECK 901 & 910PC Canister, April 2015   and 
WA DOE CANISTER sampling for VOC’s using XONTECK 910 PC 

TO-11a ECOLOGY AIR TOXICS QUALITY ASSURANCE PROJECT PLAN, March 2012, 
WA DOE CARBONYLS with 2,4-Dinitro-phelyl hydrazine (DNPH) coated cartridges 

PAH - PUF EPA Schools Air Toxics, SVOC/PAH SOP August 24, 2009 
PM-10 Metals WA DOE PM-10 Metals with R & P Partisol Samplers using the PM2.5 Sequential 

Sampling Procedure modified with EPA method RFPS-0509-176 using WINS 
impactor bypass downtube to capture PM-10 rather than PM2.5. (Same method 
as the Beacon Hill PM10 Metals monitor).  

PM2.5 BC WA DOE Aethalometer SOP with modification for AE-33 upgraded model (7 
channel) 

CO, NO, fine particle 
count Micro-
Sensors 

ALPHASENSE and SHINYEI micro-sensor operating procedures 

Community 
Directed Sampling 

EPA Schools Air Toxics, VOC SOP August 5, 2009 

Mobile Monitoring 
Techniques 

SOP under development.  Must include collocated sampling time with fixed site 
monitoring, and the use of side by side analysis, and laboratory assessments of 
sensors into quality assessment.  

 

12.1 Sampling Custody 
Custody of samples is handled in the individual SOP’s for TO-15a, TO-11a, PAH-PUF, and PM-10 Metals. 

For each of these systems, the contract laboratory has sample sheets that we use to track sample 

custody, and individual sample environmental conditions. We will follow already established Field 

procedures and protocols to assess this quality component. Sample custody sheets are used in the Field 

Procedures provided in this document’s appendix. Samples will be mailed in between the PSCAA office 

and the Analytical Laboratory utilizing standard FEDEX methods. If the samples need to be shipped in a 

cooler, then PSCAA and the ERG lab will coordinate.  

12.2 Analytical Methods Requirements 
Under Contract Number EP-D-14-030 from 2016, the Category 1 Quality Assurance Project Plan for 

UATMP, NATTS, CSATAM, PAMS, and NMOC support is used by the laboratory. The reference is: 

 Support for the EPA National Monitoring Programs (UATMP, NATTS, CSATAM, PAMS, and 

NMOC Support) Contract Number EP-D-14-030 Quality Assurance Project Plan for Eastern 

Research Group, Inc. 601 Keystone Park Drive, Suite 700, Morrisville, NC 27560. 

Specifically, the laboratory contractor is required to follow all of the steps in the above QAPP.  
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12.3 Quality Control Requirements 
Quality Control Requirements are outlined in the individual SOP’s for TO-15a, TO-11a, PAH-PUF, and 

PM-10 Metals.  For these sampling techniques, the contract laboratory will send us blanks, and we will 

use blanks and collocated samples in order to make an assessment of quality for these sampling 

methods. For the continuous monitoring methods, such as PM2.5 BC, the Washington State Department 

of Ecology SOP does require a monthly QC leak check and flow verification. We will be following the SOP 

requirements for QC. For each of the systems that does not have an established SOP (Mobile monitoring 

sampling systems, or Micro-Sensor samplers), we will be using manufacturers procedures to establish 

methods to complete quality control assessments. An example is the AE-51 mobile, hand-held Micro-

Aethalometer. This sampling system does recommend that a flow check be conducted periodically. We 

will conduct a flow verification prior to use in the study, and after use in the study.  

Additionally, all data will be screened in accordance with established monitoring data protocols.  

12.4 Instrument/Equipment Testing, Inspection, and Maintenance 

Requirements 
Sampler and equipment testing, inspection, and maintenance requirements are generally listed in the 

established SOP’s. For this particular study, older XONTECK 910 and 925 samplers will be used for the 

TO-15a and TO-11a methods respectively. These samplers will be repaired, and we will utilize blank and 

collocated data in order to ensure quality control.  Other testing and inspection requirements will be 

handled through normal troubleshooting and repair operations by the Puget Sound Clean Air Agency 

monitoring specialists. For all systems, when indications that maintenance needs to take place, the 

equipment will be taken out of service, and sampling resumed when the sampler is retested 

satisfactorily.   

12.5 Instrument Calibration and Frequency 
Sampler and instrument calibration will be conducted in accordance with established SOP’s. In the case 

of the micro sensor systems that are being developed with fine particle count, CO, and NO sensors, 

PSCAA will use manufacturer’s procedures. In this case, the sensors will undergo a calibration procedure 

initially, and then quality control checks will establish the system’s measurement quality indicators, and 

finally, the calibration will be checked at the end of the study.  

12.6 Inspection/Acceptance for Supplies and Consumables 
Supplies and consumables will be visually inspected by the Air Monitoring Specialists. Any abnormalities 

will be promptly corrected, and noted for the analysis phase of the study. Cases where supplies and 

consumables affect data integrity will be cause for data to be invalidated. Cases where samples are 

shipped in coolers, then both the sending and receiving entity will conduct temperature checks, and 

these will be recorded on the sample data sheets as indicated in the SOP.  

12.7 Data Acquisition Requirements 
Data will be acquired primarily by the Envidas Ultimate system. Data will be recorded in the PSCAA air 

quality database through either the traditional FTP import method, or will be acquired using the PSCAA 
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Air Quality Drop Application. Black Carbon Data at the temporary study sites (Gatzert Elementary and 

6th&Jackson) will be obtained from USB drive, and then imported to the PSCAA air quality database via 

air quality drop application. PSCAA will format this data so that Ecology can submit to AQS in one batch 

at the end of the study. 

The PSCAA Air Quality Drop application is a tool that is designed to import and export data files into a 

geographical as well as temporally keyed database. The system is capable of uploading a single file, or a 

package of files in a zip format. The Air Quality Drop can read data from the following file formats: 

AeroqualVoc, AirBeam, CarClipCo, CarClipO3No2, Dylos, Enmont, GPS, GPX, HourlyTelemetry, MicroAeth, 

Package, RadianceResearch, SenonicsMinnow, and TsiNanoScan. 

All data files used for the project will be organized in the Projects folder under the internal PSCAA Server 

using the following Master Guidance:  

Master Guidance for Special Project Folder and File Naming Conventions 

Folder naming: 

• Chinook\TechServices\Projects\  
Inside project folder there are files for each year that hold folders for individual projects 
that started in that year: 
o …\YYYY\ProjectName\ 
o Each individual project folder will have the following: 
o Activity Log/About/ReadMe for the project (.xlsx) 

 …\raw mobile data (these are completely unaltered files) 
 …\raw fixed site data (these are completely unaltered files) 
 …\working mobile data 
 …\working fixed data 
 …\combined working reports and presentations, please also place a copy of 

the final report and copies of presentations in the proper folders in 
Chinook\New Public Documents 

 
Naming conventions for raw data: 
dataID_LocationID_YYYYMMDDThhmmss_R#[_comments].csv 
e.g. 
CPCO_PSBike_20140502T163000_R1_PSCAAToHome.csv  
DyCt_GtS001_20150612T124000_R1_CXLmeasure.csv 

 
Fields are described as follows: 

 
• dataID:  4 character abbreviation  of measured parameter/species, instrument, and 

model (e.g., CPO3, CPCO, RHum, VOCs, DyCt, MiAt,) A reference table is located in 
Chinook\TechServices\Projects\  

• locationID:  6 character description of site, station, platform, laboratory, institute, or 
individual collecting (ergo the different route) e.g., ShrBrk, Shr10t, PSBike, CrbFix. We’ll 
need to develop a reference table.   

• YYYY: four-digit year 
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• MM: two-digit month  
• DD: two-digit day 
• hh: optional two-digit hour  
• mm: optional two-digit minute  
• ss: optional two-digit second  
• R: revision number of data 
• comments: optional additional information 
 
Where the only allowed characters are: a-z A-Z 0-9_.- (that is, upper case and lower case 
alphanumeric, underscore, period, and hyphen). No Spaces. All fields not in square brackets are 
required. All times used in file names should reflect the start time in the raw file. Notes about 
time zone and other time/data issues should be noted in the project’s Activity Log/About/Read 
Me file. 

 
All Air toxics data obtained through the Contract Laboratory will undergo a coordinated data review 
process, and will be uploaded to the AQS system by the Contract Laboratory.   
 
All AQS data is publically available. All study data is publically available, upon request.  

12.8 Data Validation, Verification and Analysis 
EPA has defined the terms “data verification” and “data validation” and those definitions shall be used 

for purposes of this project. “The term “data verification” means the process of evaluating the 

completeness, correctness, and conformance/compliance of a specific data set against the method, 

procedural, or contractual requirements.” See EPA QA G-8 GUIDANCE ON ENVIRONMENTAL DATA 

VERIFICATION AND DATA VALIDATION. The term “data validation” means the routine process designed 

to ensure that reported values meet the quality goals of the environmental data operations. Data 

validation is further defined as examination and provision of objective evidence that the particular 

requirements for a specific intended use are fulfilled.  Id.  For the purposes of this grant data, PSCAA will 

perform both “data verification”, and Level 1 “data validation.” Department of Ecology personnel will 

conduct a Level 2 data validation process for all project data associated with the Washington network. 

Data submitted by the contract laboratory to EPA’s AQS will be subject to a level 2 review. In the event 

of an audit failure using NATTS style equipment, Ecology will work with PSCAA to identify invalid data 

and remove it from AQS.  

Data Analysis will be primarily conducted by the Puget Sound Clean Air Agency analysis team, who will 

produce the final technical report. Other data users may analyze data collected from this study. Other 

users are urged to use this data with caution. We will be using the Graded Approach to Quality 

Assurance. As such, the following figure can be used to guide data users as to the anticipated quality 

level of the data collected as part of this study.  
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FIGURE 6 Methods and Anticipated Quality Levels 

Parameter Method Quality Level 
* 

Site(s) 

Volatile Organic Compounds TO-15 Regulatory A,B,C,T 
Aldehydes TO-11A Regulatory A,B,C 
PM2.5 BC and UV carbon Aethalometer AE-33 High A,B,C 
PM 2.5 TEOM FEM FEM Method EQPM-0609-181 Regulatory A 
PM 10 Metals IO 3.5/FEM EQL-0512-202 Regulatory A 
PAH TO-13A  ASTM method D6209 Regulatory A 
PM2.5 BC mobile Micro-Aeth AE-51 Medium M 
Fine particle count mobile Air Beam Low M 
Fine/Total particle count Dylos DC-1700 Low A,B,C,M 
CO Alphasense CO-B4 Low A,B,C,M 
NO Alphasense NO-B4 Low A,B,C,M 
Ultrafine Particle Count Enmont PUFP-C100 Medium M 
Total VOC Aeroqual sensor Low M 
  

*   Anticipated quality level – actual level may prove to be better or worse based on Data Quality 

Indicators. 

A.  Seattle 10th & Weller site 

B.  Seattle Gatzert Elementary Yesler Way site 

C.  Seattle Chinatown International District site (6th & Jackson) 

M. Mobile monitoring technique 

T. Community Directed monitoring sites 

The Data Analysis Team is responsible for reviewing all of the data collected in this study. PSCAA shall 
submit to the EPA administrator, through the Region 10 Office, summary reports of the monitoring data 
collected in the study. The report will be a summarized account of the observations and 
recommendations that will be available in Draft form initially. After final Technical reviews are complete, 
the report will be finalized. We will evaluate the data in a multi-step process.   
First, we will complete a full and ongoing evaluation of the data including a full quality assurance 
assessment.  This entails checking data completeness, trends, temporal patterns, and potential 
interferences. Data Quality Indicators will be used to describe the actual quality of the data sets, to 
evaluate the data usability.  Additional review will help in the analysis, including reviewing detection 
limits to determine the best statistical estimation techniques needed. We will calculate summary 
statistics such as averages, medians, percentiles, for all the measured air toxics.   
 

1) Estimate potential cancer and non-cancer risks for fixed sites 
 
Based on statistical summaries described above, we will calculate potential cancer and non-
cancer risk estimates based on unit risk factors and hazard indices as adopted by Washington 
State Acceptable Source Impact Levels.i  Based on these estimates, we will provide a ranking of 
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air toxics, which will help us quantify the health hazards attributed to air toxics that are now 
only roughly estimated through surrogate methods. 

 
2) Estimate air toxics concentration gradients with proximity to the highway  

 
Using all data from fixed sites, community directed sites, and mobile sampling, we will derive 
concentration gradients with distance to the highway.  This will provide us with a local study to 
reference when discussing risk due to transportation in our region.   

 
3) Compare air toxics concentrations and risks to the national NATTS network 

 
We will aggregate three years of the National Air Toxics Trends Site data across the country, 
average results, and apply the same unit risk factors to make risk comparisons across the 
country (especially the local NATTS at Seattle Beacon Hill three miles to the south). 
 
 

4) Compare air toxics concentrations to nearby 2011 NATA census tract estimates 
 
We will compare our results to the 2011 National Air Toxics Assessment model.  We will do a 
comparison across a number of neighboring census tracts using ArcGIS. 
 

5) Identify & quantify air toxics sources through factor analysis and other analyses 
 
For our analysis, we will use both collected data from our sensors and leverage collocated data 
from the near-road nitrogen dioxide site.  The leveraged data includes speciation, black carbon, 
and fine particle information.  Our additional sensors will provide carbon monoxide, particle 
counts, and nitric oxide concentrations, which are “markers” for vehicle pollution. 
 
We will use the results in a factor analysis to identify and quantify air toxics sources.  The factor 
analysis will include monitored concentrations of air toxics, daily black carbon, fine particles, 
particle number, carbon monoxide, nitric oxide, and traffic counts, temperatures, wind speeds, 
and humidity data.  We will also include organic carbon, elemental carbon, and many other 
particle fractions from collocated speciation data provided by the Washington State Department 
of Ecology.  We will attempt to estimate concentrations of diesel particulate matter, an 
important mobile source air toxic, so that we may include its estimated levels and risk (at least 
qualitatively) as we communicate results. 
 

6) Extrapolate risks from the gradient study to quantify potentially exposed populations and their 
potential risk 

 
We will look at how the gradient data compares to the NATA, and based on traffic volume, we 
will assess what air toxics concentrations could be near highways. If the total VOC monitor does 
appear to provide relatively consistent ratios to benzene, 1,3-butadiene, and formaldehyde, we 
will use the total VOC data to extrapolate the air toxics levels beyond the fixed sites (with 
uncertainties indicated prominently).  We will explore ratios of total VOCs to specific air toxics, 
as well as ratios of air toxics to criteria pollutants. Using both mobile and fixed site data, we will 
infer gradient curves and maps for measured air toxics like formaldehyde, benzene, and 1,3-
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butadiene scaled to distance to traffic volume.  To compensate for potential biases, we will 
factor in wind directions and speed sensitivity into our analysis.  We will also analyze other 
potential impacts to help explain unexpected anomalies, possibly with line dispersion modelling 
of nearby I-90, side streets, or other non-road sources of air toxics. 
 

Data verification refers to the daily work that the air monitoring specialists will perform to ensure that 

data is collected according to the QAPP. Data validation refers to those activities performed after the 

data have been collected. The difference between the data validation and quality control techniques is 

that the quality control techniques attempt to minimize the amount of bad data being collected, while 

the data validation seeks to prevent any bad data from getting through the data collection and storage 

systems – to prevent incorrectly collected data from informing the results. Data validation is a 

combination of checking that data processing operations have been carried out correctly and of 

monitoring the quality of the field operations. Data validation can identify problems in either of these 

areas. Once problems are identified, the data can be corrected or invalidated, and corrective actions can 

be taken for field or laboratory operations. If possible, flags denoting error conditions or QA status are 

saved as separate fields in any databases, so that it is possible to recover the original data. The following 

table will be used to plan the types of data checks, and the people responsible for the checks.  

FIGURE 7    Validation Check Summaries 

Type of Data Check Responsible Team 
member 

Manual 
Checks 

Automated 
Checks 

Date and Time Consistency PSCAA Air monitoring 
specialist 

X  

Completeness of required 
sample fields 

Lab receiving personnel 
X X 

Statistical outlier checking PSCAA Project Manager 
and Analysis Team 

X X 

Manual inspection of charts and 
reports 

Lab personnel 
X  

Field and Lab blank checks Lab personnel X  
 

 

13 Data Management 
This section describes all the aspects of data management necessary for this project. This includes an 

overview of the mathematical operations and analyses performed on raw, “as-collected” data. These 

operations include data recording, validation, transformation, transmittal, reduction, analysis, 

management, storage and retrieval, and reporting. Data Processing activities for air toxics data are 

described in the below figure.  
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FIGURE 8      Data Management and Sample Flow Diagram

 

Data processing steps are integrated, to the extent possible, into the existing data processing system 

used for criteria pollutant monitoring. The air monitoring database resides on a dedicated database 

Central server at the State Department of Ecology, and a dedicated SQL database at the Puget Sound 

Clean Air Agency.  

Sample tracking and chain of custody information is entered into a Laboratory Information Management 

System at two points as shown in the figure. Managers are able to obtain reports on status of samples, 

location of specific samples, etc. using LIMS. Different access privileges are given each authorized user 

depending on that person’s need. The following privilege levels are defined:  
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 Data Entry Privilege – The individual may see and modify only data within LIMS that he or she 

has entered. After a data set has been “committed” to the system by the data entry operator, 

all further changes will generate entries into the system audit trail.  

 Reporting Privilege – The individual may generate reports.  

 Data Administration Privilege – Data Administrators for the LIMS are allowed to change data as 

a result of QA screening and related reasons. All operations resulting in changes to data values 

are logged to the audit trail.  

The Data Administrators are responsible for performing the following tasks on a regular basis:  

 Merging or correcting duplicate data entry files;  

 Running verification/validation routines, and correcting data as necessary;  

 Generating summary data reports for management, and 

 Uploading validated data to EPA-AQS.  

All other study data will be entered into the PSCAA air quality database using tools such as automated 

data-loggers, and/or the Air Quality Drop tool. 

Mobile Data must be uploaded using the Air Quality Drop tool, because of its dependency on spatial 

positioning. 

Stationary site data collected by the Aethalometers, and the CO-NO-Micro-Sensor monitors will be 

collected by using the following methods:  

 Manual (Aethalometer)– Operators will use the USB key provided to the AE33 monitors to 

collect the data for the project data files. Data can then be automatically uploaded to the Air 

Quality Database.  

 Automatic (CO-NO-Micro-sensor monitor) – The monitors will have GSM modems installed in 

the circuit boards. The Air Quality Database can collect these files in using a File Transfer 

Protocol (FTP) method.  

The following table lists the routine documents and records that will be kept for this project. These 

documents and records will normally be kept in centralized folder structures so that the documents can 

be recalled later.   
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FIGURE 9      List of Routine Documents and Records collected 

  

14 Assessments and Response Actions 
Our analysis and results will help us better understand near-road pollution sources and health risk.  We 

will better understand air toxics levels at different distances to the highway, the risk context through 

comparisons against national monitoring sites (including the nearby Seattle NATTS site), and the NATA 

model.  Additionally, we will engage the community to explore potential mitigation strategies to reduce 

exposure to near-road air pollution beyond the time horizon of this grant.   

Our agency’s environmental justice map, the Community Air Tool, shows that the Chinatown-

International District and Yesler Terrace neighborhoods experience high traffic volumes, have median 

incomes around $15K per year, have 40% limited English proficiency, and are in the worst 1% for three 

types of air pollution-related hospitalizations (asthma, COPD, and cardiac-related). 

 

In this study we will provide the community the unique opportunity to direct air toxics sampling based 

on their own concerns.  Sampling will be geared toward near-road pollution, but the community will 
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have the latitude to identify a variety of locations and sources (for example bus stops, parking lots, 

intersections, loading docks, or highways). 

We have already started building relationships in this community through our fall 2014 monitoring pilot 

study.  We also plan to continue to work in this community to provide information and the tools to take 

next steps.  This air toxics study provides an important part of taking action against air pollution by 

helping to fill in identified data gaps.  Initial conversations with Chinatown-International District 

community members indicate that the study could play a powerful role in providing potential evidence 

of air pollution in the area. Residents seem to be particularly interested in using the study’s results to 

validate their own air quality experiences and utilizing the data to eventually help protect their 

community from pollution.   

Ultimately this project will impact the community by informing stakeholders about the air pollution 

levels, the risk levels, and the potential mitigation strategies that can be employed to reduce pollution in 

the area over the long-term.  

15 Reports to Management 
PSCAA will produce a final technical report, which will be drafted, then routed to stakeholders. Feedback 

will be solicited, and then the final technical report will be finalized. When the report is finalized, then 

the report will be given to EPA, as part of the Grant Closeout Package. PSCAA will share this final 

technical report with all stakeholders, and will post the report to the Agency website, so that it can be 

publically accessible.  

Quarterly reports on the grant progress will be forwarded to the Grant Project Officer, and will be 

retained as part of the grant record.  

16 Appendices 
 

APPENDIX TITLE 
A Canister Routine Sampling Procedure 

B Carbonyl Routine Sampling Procedure 

C PUF Routine Sampling Procedure 

D The EPA 1 in 6 Sampling Calendar 

E AE-33 “7 Channel” Aethalometer Sampling Procedures 

F AE-51Micro-Aeth Quick Start Guide Procedure 

G Air-beam Operating Procedures 

H Community Directed Canister Sampling Procedures 

I PM2.5 Partisol Procedure Link and PM-10-2.5 Designation  

J Enmont Ultrafine Particle Counter Procedure  

K Air Quality Web: Air Drop Procedure 
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A. Canister Routine Sampling Procedure 

 

Detailed procedures are outlined in the EPA TO method TO-15.  This is a description for regular 

field runs for canister samplers. 

 

ERG ships the required materials in a box to PSCAA.  PSCAA then ships the collected samples 

back to ERG for analysis. 

 

In summary, a field technician needs to go out to the field to setup the run.  The technician needs 

to then pick up the canister from the field after the run.  The samples are collected once every 6 

days. 

 

Currently, XonTech 910 instruments are now supported by Xonteck (805-547-2022, 

sales@xonteck.com  or http://www.xonteck.com/ . 

 

Required Materials: 

 

 2 Crescent Wrenches 

 Black or Blue Pen 

 Canister and a backup in case of a faulty canister 

 Chain of Custody Sheet 

 Cell Phone 

 

Sample Drop-off: 

 

 Record the city and state on the chain of custody sheet. 

 Record the AQS code for the site as in the table below: 

 

Site AQS Code Four Digit Site Code 

Seattle 10th&Weller 05303300301 BKWA 

Seattle 10th&Weller Collo 05303300302 BKWB 

Seattle Yesler Gatzert Elem 0530330034 TSWA 

Seattle 6th&Jackson 0530330035 TTWA 

 

 Record the date that the sampler will run on in the chain of custody sheet for the 

respective canister. 

 Write “N” for SNMOC, “Y” for Toxics. 

 If this is a duplicate event, record the duplicate canister number on the custody sheet. 

 Record the date of the sample set up. 

 To toggle on the interface, use the arrow keys.  “Select” is similar to “Enter” on a 

keyboard, and “Exit” confirms a selection.  “Clear” will clear the item. 

 On the sampler control module, move from main screen #1 (Default Screen) to main 

screen #6 (Schedule Unit Display) by pressing  key six times.   

 The screen displays the “Schedule Canister” screen.  The screen displays start date, start 

time and duration. 

mailto:sales@xonteck.com
http://www.xonteck.com/
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 Press SELECT.  Unit # will be underlined. Press SELECT.  Unit # will blink. Enter the 

required unit # using the arrow key. Enter appropriate start date, e.g. 11/02/08. Press 

EXIT to enter the sampling date. Press EXIT twice to return to main screen #1. 

 The time and duration should be entered in military time PST (Pacific Standard Time - 

not daylight savings).  The canister samples are to run from midnight to midnight, 00:00 

to 24:00.  The sample is collected to achieve a typical 10-13 psi final canister pressure.  

Based on this, the flow rate is determined to be 10 ccm over the 24-hour sampling period. 

Synchronize the time to a cell phone or computer at the site in PST. 

 Attach the canister with 2 wrenches.  When attaching the canister, ensure that there is 

little to no resistance when in connecting the fittings.  If so, try reseating the fittings as 

they may be cross-threaded.  The wrenches are for a last tightening. 

 Open the valve until there is noticeably less resistance. 

 On the instrument interface, the can should show a vacuum in the high 20’s of inches of 

Hg.  Watch the pressure to ensure that it does not start dropping (no matter how slow) as 

there may be a leak. 

 Record this starting pressure on the instrument receipt.  Also record this on the custody 

sheet.  Check the pressure again 15 minutes later and see if the pressure dropped by 0.1 

PSI or greater.  If so, this indicates a leak in the system.  Do the following: 

o Try to tighten the connection further and recheck the pressure in 15 minutes. 

o If there is still a leak, close the valve and perform a leak check. 

o If the leak continues, try a back-up canister. 

o Always call PSCAA and try to get a hold of Matt, Adam, or Erik if this is 

occurring (206-321-6663, 206-619-4829, 206-619-4830 respectively). 

 Ensure that the receipt is fed past the lip so that it does not jam when it prints after the 

run.  Also note if there is enough papers for the next receipt. 

 Record the mass flow controller (MFC) setting.  Ensure that the instrument is set at 

10cc/min. 

 Reset the sample scheduled date and ensure that the sample duration is for 24 hours. 

 Call Mary before leaving the site and also let her know if anything is unusual about the 

sampler or site. 

 

Sample Pickup: 

 

 Record the date on the sample custody sheet. 

 Record the final canister pressure from the interface. 

 Record elapsed time. 

 Check the receipt against the actual data and anticipated date of analysis to ensure that 

everything matches.  Record the site on the back of the receipt. 

 Call someone at PSCAA immediately if the final pressure is < 1.0 PSI. 

 Close the valve. 

 Remove the canister with 2 wrenches. 

 Record anything unusual that you may notice in the “Comments” section of the provided 

custody sheet.  This may include instrument behavior, nearby emission sources, etc. 

 Call Mary before leaving the site.  Call anyone at PSCAA if anything is unusual about 

the sampler or site. 
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Duplicate Samples: 

 

 Once per month, ERG will ship an extra canister for the collocated sampler in Seattle 10
th

 

& Weller. 

 

Shipping 

 

 All canisters from ERG will be shipped back to ERG in the same boxes with a postage 

paid FedEx return label included. 

 ERG does not accept shipments on the weekends, so shipments must be sent Monday 

through Thursday only. 

 In case of emergency, the lab address and phone contact is: 919-468-7923, Randy Bower, 

601 Keystone Park Dr., Suite 700, Morrisville, NC 27560 

 All labels should be marked “Priority Overnight” shipping if not already. 
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General Sampling Calendar: 

If Sample run is on a: Take out to field on: Return from 

the field on: 

Ship out with FedEx by 

4:30PM on: 

Monday Friday Tuesday Tuesday 

Tuesday Monday Wednesday Wednesday 

Wednesday Tuesday Thursday Thursday 

Thursday Wednesday Friday Monday 

Friday Thursday Monday Monday 

Saturday Friday Monday Monday 

Sunday Friday Monday Monday 
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B. Carbonyl Routine Sampling Procedure 
 

Detailed procedures are outlined in the EPA TO method TO-11A.  This is a description for 

regular field runs for carbonyl samplers. 

 

ERG ships the required materials in a cooler to PSCAA.  PSCAA then ships the collected 

samples back to ERG for analysis. 

 

In summary, the field technician needs to go out to the field to setup the unit before the run.  A 

technician then needs to go to the field to pick up the sample as quickly as possible after the run.  

The sampler runs every 6 days. 

 

Currently, XonTech instruments Model 925  are now supported by Renata Elder (805-547-2022, 

renataelder@xonteck.com  or http://www.xonteck.com/ . 

 

As these samples are collected using a DNPH (2,4-Dinitrophenylhydrazine) filled cartridge, the 

medium is sensitive to temperature and degrades if not refrigerated.  This will cause low-biased 

results.  Therefore, it is very important that the medium be stored in a refrigerator or in an 

ice cooled cooler (at < 4ºC) whenever the sample is not being sampled on.  Make sure to not 

store the sample in a freezer and store them refrigerated until the sample is ready for shipping.  

Pickup and drop-off should be made as near the sample date as possible. 

 

DNPH is similarly UV-sensitive, and should also be kept away from all light and be stored in the 

original silver bag supplied by ERG.  They should only be out of the bags for sample loading and 

pickup from the sampler.  

 

Setup of the Adsorbent Cartridge: 

 

 Setup a clean work space.  A work bench disposable cover is a good option. 

 Open the contents of the ERG shipment. 

 Put on nitrile gloves. 

 Cut open the sealed silver bag with the cartridge. 

 Place the cartridge as the image below with the thinner side up into the black capsule of 

the A channel. 

 
 If there is a duplicate or “collocated” sample, it is placed in the B channel. 

 Place the blank into the blank channel.  

mailto:renataelder@xonteck.com
http://www.xonteck.com/
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 While loading, ensure that the washer that resides on the top part of the capsule is still in 

place as they tend to fall out.  Make sure you have spare washers around or remove some 

from the other unused channels on the instrument (position 2-8) if they are missing. 

 Ensure that the sampler tube unit is set to position “1” as in the image below. 

 
 To toggle on the interface, use the arrow keys.  “Select” is similar to “Enter” on a 

keyboard, and “Exit” confirms a selection.  “Clear” will clear the item. 

 Set and record the sample setup date on the chain of custody form with your initials. 

 Set and record the sample volume at 1000 ccm. 

 Enter “Y” when prompted to clear E-term data and record that on the sheet. 

 The time and duration should be entered in military time PST (Pacific Standard Time - 

not daylight savings).  The canister samples are to run from midnight to midnight, 00:00 

to 24:00.  Synchronize the time to a cell phone or computer at the site in PST. 

 For any duplicate samples on channel B, make sure that the procedure is repeated as for 

channel A. 

 Ensure that the receipt is fed past the lip so that it does not jam when it prints after the 

run.  Also note if there is enough papers for the next receipt. 

 Bring back the icepacks so that they can be refrozen for pickup of the cartridges. 

 Call Mary before leaving the site.  Call anyone at PSCAA if anything is unusual about 

the sampler or site. 
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Cartridge Pickup: 

 

 Record the recovery date on the sample custody sheet.  Put 24 hours under “Sample 

Duration”. 

 Record the post sampling Rotameter reading on the custody sheet. 

 Record elapsed time. 

 Check the receipt against the actual data and anticipated date of analysis to ensure that 

everything matches. 

 Remove the cartridge(s) and cap them with the provided caps. 

 Place them in the RTI provided silver colored bags.  Ensure that the washer is still in the 

black capsule. 

 Record anything unusual that you may notice in the “Comments” section of the provided 

custody sheet.  This may include instrument behavior, nearby emission sources, etc. 

 Ensure that the custody sheet is fully filled in. 

 Call Mary before leaving the site.  Call anyone at PSCAA if anything is unusual about 

the sampler or site. 

 When in the lab, calculate the average flow rate and total collection volume on the 

custody sheet as in the calculations section below. 

 Store the sample at < 4ºC until shipping in the cooler, which should also be < 4ºC. 

 This sample must be extracted for analysis within 14 days of sample collection, so ship 

the cooler out as quickly as possible. 

 

Duplicate Samples: 

 

 Once per month, ERG will ship an extra sample for the collocated sampler in Seattle 

Duwamish. 

 The duplicate samples will be setup at 500 ccm for both channels instead of 1000 ccm to 

ensure proper sample flow.  Be careful to reset the flows back to 1000 when the duplicate 

analysis is over. 

 

Applicable AQS Codes for the chain of custody: 

 

Site AQS Code ERG Code 

Seattle 10
th

&Weller 0530330030 BKWA 

Seattle Yesler Gatzert Elem 0530330034 TSWA 

Seattle 6th&Jackson 0530330035 TTWA 

 

In Case of Receipt Printing Issues/No Receipt: 

 

 If a receipt is lost or missing, check the sampling date, start time, and duration in the 

schedule to ensure that it ran. 

 If it was scheduled correctly,  

o Go to the main screen, press “Select”, and the date will be underlined. 

o Then press the back arrow, until the screen reads, “Print full report?” 

o Press “Select”, and then the arrow key until it reads, “Y”, then exit. 
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o The receipt with the necessary data should be printed. 

 If the receipt still hasn’t printed, check that the printer status light is red and press switch 

to turn on the printer if necessary.  Repeat as necessary. 

 

Shipping: 

 

 All samples from ERG will be shipped back to ERG in the same coolers with a postage 

paid FedEx return label included. 

 All that is required is a replacement cold icepack prior to shipping. 

 ERG does not accept shipments on the weekends, so shipments must be sent Monday 

through Thursday only.  If it appears that shipment will not be picked up (too late), put 

the sample back in the refrigerator until the shipment can be made. 

 In case of emergency, the lab address and phone contact is: Randy Bower, 919-468-7923, 

601 Keystone Park Dr., Suite 700, Morrisville, NC 27560 

 

General Sampling Calendar: 

 

If Sample run is on 

a: 

Take out to field 

on: 

Return from 

the field on: 

Ship out with FedEx 

by 4:30PM on: 

Monday Friday Tuesday Tuesday 

Tuesday Monday Wednesday Wednesday 

Wednesday Tuesday Thursday Thursday 

Thursday Wednesday Friday Monday 

Friday Thursday Monday Monday 

Saturday Friday Monday Monday 

Sunday Friday Monday Monday 
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C. PUF Routine Sampling Procedure 
 

Detailed procedures are outlined in the EPA TO method TO-13A.  This is a description for 

regular field runs for PUF samplers. 

 

ERG ships the required materials in a cooler to the PSCAA office.  PSCAA then ships the 

collected samples back to ERG for analysis. 

 

If there is an extra PUF sampling module available, the setup of the filter can be completed in the 

lab.  Otherwise, the preparation needs to be done with the module in the field. 

 

In summary, the field technician needs to go out to the field to setup the unit before the run.  A 

technician then needs to go to the field to pick up the sample as quickly as possible after the run.  

The sampler runs every 6 days. 

 

Setup of the Module: 

 

 Setup a clean work space.  A work bench disposable cover is a good option. 

 Open the contents of the ERG shipment. 

 Disassemble the module. 

 Put on nitrile gloves. 

 Open the Petri-dish containing the quartz filter so that the filter is facing “up” (the more 

textured surface). 

 Place the filter in the module with the 2 white Teflon gaskets on either side with the filter 

facing “up” on the module (See Figure 3). Use the lab supplied tweezers for this step as 

they are cleaned for each use for this purpose.  Avoid all contact of the filter with 

anything else.  Secure the filter retaining ring and filter in place using the 3 plastic thumb 

screws.  If the unit requires transport to the site, put on the module shield before 

tightening the thumb screws. 

 Open the jar shipped from ERG with the glass PUF cartridge.  Remove the aluminum foil 

and insert the cartridge into the lower chamber (frit on the bottom) and tightly screw the 

top and bottom of the module together. 

 If assembled in the lab, cap the bottom with aluminum foil to avoid potential diffusion of 

semi-volatiles. 

  

Module Installation into Sampler: 

 

 Remove the foil from the bottom of the module if there is any. 

 Place the module into the sampler and lower the 2 clamps to secure the unit. 

 Inspect the exhaust hose and check to see if it is clogged or plugged. 

 If the sampler is a duplicate sampler, make sure it is plugged in. 

 Open the ball valve all the way open (arm pointing downward). 

 Turn the unit on with the manual switch. 
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 Read the magnehelic gauge and record the result on the chain of custody sheet (an 

example chain of custody is at the end of this document).  If there is no reading on the 

magnehelic gauge, make sure that the aluminum cap on the top of the filter was removed. 

 Adjust the timer to the necessary start day at midnight using only PST (Pacific Standard 

Time - not daylight savings).  Also set the timer to run for 24 hours. 

 Record the start time on the timer on the chain of custody sheet. 

 Turn the manual switch off. 

 Make sure that everything is locked at the site, that samplers are shielded from rain. 

 Call Mary before leaving the site.   

Module Pickup: 

 Record the end sample time on the timer on the chain of custody sheet. 

 Turn the unit on with the manual switch. 

 Record the final magnehelic gauge reading. 

 Turn off the unit with the manual switch. 

 From a Partisol sampler nearby, retrieve the average pressure and average temperature 

for the sampling duration on the custody sheet.  To retrieve the data: 

o Hit any button to “awake” the interface. 

o Press “Data”. 

o Then Press “More Data” 3 times and record the average temperatures and not the 

maximum 1 hour data. 

o Press “Esc” until the main screen appears. 

 Record the recovery date on the custody sheet. 

 Record anything unusual that you may notice in the “Comments” section of the provided 

custody sheet.  This may include instrument behavior, nearby emission sources, etc. 

 Remove the module and if being transported to the lab, cover the bottom with foil and 

cover the top with the aluminum plate.  Try to keep the module in a cold, dark place until 

it is in the laboratory.  Label the module for simplicity of processing in the lab. 

 Call Mary before leaving the site.   

 When in the lab, calculate the average flow rate and total collection volume on the 

custody sheet as below: 

 

Calculations:  
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  Pa = Average Pressure in mmHg 

  Pstd = 760 mmHg 

  Ta = (Average Temperature in ºC + 273) 

  Tstd = 298 K 

  B2 = Calibration Intercept 

  M2 = Calibration Slope 

Total Collection Volume 

 
Vstd = elapsed time * X2 

 

The B2 and M2 (calibration intercept and slope respectively) can be found at the site and 

PSCAA will have the original copy in their office.  Calibrations are done with every motor 

replacement, which is done quarterly.  PSCAA will provide you with these numbers for each site 

after any change. 

 

Below are the current values (TBD): 

 

Site Sampler ID M2 (Slope) B2 (Intercept) 

Seattle 10
th

&Well tbd tbd tbd 

Seattle 10
th

&We Dup tbd tbd tbd 

 

Module Disassembly: 

 Disassemble the top quartz filter first. 

 Fold the filter with the particulate on the inside. Place the filter on top of the PUF/XAD 

inside of the thimble. Then, cover it with aluminum foil.  

 Unscrew the bottom half of the module and remove the glass PUF cartridge, avoiding as 

much UV-light as possible.  Put the thimble in the cooler. 

o Be careful not to ship the 2 white gaskets that retain the quartz filter to the lab. 

 Cap the ends of the glass cartridge with the included Teflon caps.  Then, wrap the 

cartridge in foil and put it in the provided bubble wrap, and put the wrapped cartridge 

into the plastic shipping jar. 

 Store the sample at < 4ºC until shipping in the cooler, which should also be < 4ºC. 

 This sample must be extracted for analysis within 14 days of sample collection, so ship 

the cooler out as quickly as possible. 

 

Duplicate Samples: 

 

 Once per month, ERG will ship an extra sample for the collocated sampler in Tacoma 

Alexander. 

 Follow the routine procedures for this sampler, but remember to plug in the unit on setup 

and unplug the unit for sample pickup.  This will reduce unnecessary wear on the motor. 
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Applicable AQS Codes for the chain of custody: 

 

Site AQS Code Four Digit Site Code 

Seattle 10th&Weller 05303300301 BKWA 

Seattle 10th&Weller Collo 05303300302 BKWB 

 

Shipping: 

 

 All samples from ERG will be shipped back to ERG in the same coolers with a postage 

paid FedEx return label included. 

 All that is required is a replacement cold icepack prior to shipping. 

 ERG does not accept shipments on the weekends, so shipments must be sent Monday 

through Thursday only.  If it appears that shipment will not be picked up (too late), put 

the sample back in the refrigerator until the shipment can be made. 

 If not already checked off, mark the shipping label as “Priority Overnight”. 

 In case of emergency, the lab address and contact is: Randy Bower, 919-468-7923, 601 

Keystone Park Dr., Suite 700, Morrisville, NC 27560 

 

General Sampling Calendar: 

 
If Sample run is on a: Take out to field on: Return from the 

field on: 

Ship out with FedEx by 

4:30PM on: 

Monday Friday Tuesday Tuesday 

Tuesday Monday Wednesday Wednesday 

Wednesday Tuesday Thursday Thursday 

Thursday Wednesday Friday Monday 

Friday Thursday Monday Monday 

Saturday Friday Monday Monday 

Sunday Friday Monday Monday 
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The Module Assembly and Parts 
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D. The EPA 1 in 6 Sampling Calendar 
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E. AE-33 “7 Channel” Aethalometer Sampling Procedures 

Instrument Settings 
1. Time base: 1-minute (default), never 1-second 
2. Max Attn: 120 (default) 
3. Flow: usually 5 lpm (with BGI 1.829 cyclone for PM2.5) 
4. Other settings (see setup file) 
“DST off” is important, DateFormat=US 
“Measure Time Stamp” = before 
Recommend 1-minute “warmup” (default is 3) 
Flow Standards for reporting data - Use EPA “STP” (25C) defaults are (70F or 21.1 C) 
==> Settings are not saved until you start a run 
Prompt to save changes 

Operational Checks and the Leak Test / Flow Verification (LT/FV) Done Monthly: 
1. Instrument date/time check/set: monthly and after power failure 
SET clock monthly even if time is ok 
Time may change on reboot 
2. Tape visual inspection check: at least monthly (each LT/FV) 
Look for neat, evenly grey, evenly spaced spots with sharp edges. Also: how much tape left? 
. USB thumb drive data download: Use USB Key, and bring files back to the designated Folder.  
Monthly - QC files can be useful (log [FVRF], FV, LT, setup, etc) 
Data/Export menu, enter date of last download 
Thumb drive must not have other files on it 
a “.exe” file in the root dir will cause the Aeth to stop 
All data are stored internally (50 years’ worth) on CF card 
 
3. Perform Leak Test and Flow Verification together 
Stop the AE33 by pressing OPERATION > STOP 
Take the time to inspect and clean the sampling head, removing carbon, debris, or bugs from the 
cyclone. 
CAUTION: DO NOT BLOCK THE INLET FOR A LEAK TEST, this will only shut down the variable pump.  
Perform the wizard in the instrument for the LEAKAGE TEST. 
Use flowmeter without pressure pulses (TSI-4100) 
For all flow verification, leak test or flow verifications, remember to always re-enter 25C for the 
Temperature of the flow measurement. Also note that the flow is entered into the instrument in 
milliliters per minute, not LPM (so use 5100 mlpm for 5.1 LPM).  
Follow the steps that the instrument provides to measure the flow through the filter, and then the flow 
through the FLOW PAD, (shown below).  
Some leakage is normal:  7% filter “lateral” leak assumed and used in data calculations 
AE33 Flow Pad: goes in with notch facing out towards you  
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     (Picture of the LT/FV Pad) 

Example of filter leak test report (LT*.dat file) 
 
Manual leakage test report 
Serial number: AE33-S02-00XXX 
Date and time: 06 Mar 2015 10:12:15 
Selected flow: 5000 mlpm 
Flow through tape: 4920 
Flow through calibration pad: 5140 
Instrument leakage is: 4.3 % 
Result should be ~3 to 7% and if you have leak > 10%: then take corrective action [new tape roll, 
mechanical problems] 
 
AE33 Flow Check (If Flow calibration is needed, then follow procedures in the Magee Scientific 
Operator’s Manual).  
 
Once LT is complete, keep the Flow Verification Pad in the chamber, and then proceed onto the Wizard 
for the FV, which then happens at three flow levels.  
 
Example of AE33 / 633 Flow Verification result. 
Fin” is external flow measurement (at the inlet) 
F1” is flow for sensor 1 (higher loading) 
Fc” is total (“control”) flow, or “Flow 3” – controls the pump 
Flow reporting standard: EPA 101325 Pa 25 °C 
Fin F1 (%) Fc (%) 
736 746 (101) 742 (101) 
2470 2394 (97) 2387 (97) 
4120 4190 (102) 4190 (102) 
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Explaining F1 and Fc: instrument flow diagram 

 

=1 for flow cal (adjustable - sets F2/F1 ratio) 
Note location of F1 and Fc flowmeters (in series for flow cal) - red circles 
Fc is controlled to total flow set point 
Spot 2 (Sensor 2) flow not measured directly (only used for K calc) 

4. TAPE CHANGE. When you do a Tape change, then perform an Optical Chamber Clean according to the 
Magee Scientific Manual. (Or AS NEEDED).   
About Every 3 months months 
AE33 / 633 Optical Chamber Cleaning - Easy, Important - AE33 is more sensitive to “stuff” in chamber 
Interferes with K calculations – For Step by Step Instructions: see TAPI 633 Manual, section 5.6 
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F. AE-51 Micro Aeth Quick Start Guide     
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G. AirBeam Operating Procedures 
 

 

 



PSCAA – QAPP – XA01J10401                                                                                                              May 2016 

 
81 

 

 



PSCAA – QAPP – XA01J10401                                                                                                              May 2016 

 
82 

 

 



PSCAA – QAPP – XA01J10401                                                                                                              May 2016 

 
83 

 

 



PSCAA – QAPP – XA01J10401                                                                                                              May 2016 

 
84 

 

 



PSCAA – QAPP – XA01J10401                                                                                                              May 2016 

 
85 

 

 



PSCAA – QAPP – XA01J10401                                                                                                              May 2016 

 
86 

 

 

PSCAA Comments about the purpose and use of the AIRBEAM monitor 

CAUTION: The Air Beam monitors are used for primarily educational purposes. The Air Beam monitor 

measurement is NOT regulatory in nature. This data CANNOT be used as evidence to force regulatory 

change. However, the Air Beam monitors can be very useful as screening tools, and as educational tools.  

This particular light scattering measurement technique is highly susceptible to bias associated with the 

nature of the aerosol, as noted in the operating notes from the manufacturer. Further, the technique is 

also sensitive to Relative Humidity. As RH goes up, hygroscopic growth can occur, and the 

measurements can be biased high.  

For this study, the Air Beam monitor is to be used for Educational purposes. The data may also be used 

to confirm other measurements, but shall not be used to draw any conclusions, or primarily drive any 

recommendations.  
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H. Community Directed Canister Sampling Procedures 
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I. PM2.5 Partisol Procedure Link and PM-10-2.5 Designation 
 

The link below goes to the PM2.5 Partisol sampling procedure for sequential sampling. The PSCAA has 

been using this procedure since 1999, and is very familiar with this sampling equipment.  

PSCAA will modify this equipment to sample for PM-10 rather than PM-2.5 by installing the WINS bypass 

downtube (RFPS-1298-127). This method replicates the sampling method for PM-10 metals at the 

Beacon Hill monitoring site, so this procedure is chosen to maintain the ability to compare data from the 

fixed study site (10th & Weller) to the Beacon Hill monitoring site, which is sampling that is already in 

place due to the NCORE requirements.  

https://fortress.wa.gov/ecy/publications/documents/99205.pdf  

 

Thermo Scientific Partisol®-Plus 2025 Sequential PM10-2.5 Air Sampler Pair or Thermo Fisher Scientific 
Partisol® 2025i Sequential PM10-2.5 Air Sampler Pair  
Manual Reference Method: RFPS-0509-176  
“Thermo Scientific Partisol®-Plus 2025 Sequential PM10-2.5 Air Sampler Pair” or “Thermo Fisher 
Scientific Partisol® 2025i Sequential PM10-2.5 Air Sampler Pair,” for the determination of coarse 
particulate matter as PM10-2.5, consisting of a pair of Thermo Scientific Partisol®-Plus 2025 sequential 
samplers or a pair of Thermo Fisher Scientific Partisol® 2025i sequential samplers, with one configured 
as a PM2.5 sampler (RFPS-0498-118) and the other configured as a PM10c sampler with the PM2.5 
separator replaced with a Thermo Scientific Partisol® 2025 downtube (RFPS-1298-127). Partisol®-Plus 
2025 to be operated with any software version 1.003 through 1.5 and Partisol® 2025i with firmware 
version 2.0 or greater, with the modified filter shuttle mechanism. Method to be operated in accordance 
with the Partisol®-Plus 2025 or Partisol® 2025i instruction manual supplement, as appropriate.  
Federal Register: Vol. 74, page 26395, 06/02/2009  
Latest modification: 06/ 2011 

https://fortress.wa.gov/ecy/publications/documents/99205.pdf
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J. Enmont Ultrafine Particle Monitor Procedure
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K. Air Quality Web: Air Drop Procedure 
 

 

 

Air Quality Web: Air Drop 
 

March 2016 

Version 1.0.0 

 

 

 

 

 

 

 

 

 

 

 

 

Puget Sound Clean Air Agency 

1904 Third Avenue – Suite 105 

Seattle, WA 98101 
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Document Revisions 

Date Version Number Document Changes 

6/18/16 1.0.0 Initial draft 

   

   

   

   

   

   

 

 

Air Drop Overview 

 Air Drop is a tool that can be used to upload, crop, and shift data from mobile air quality studies. Once 

you have uploaded your data and made any necessary changes to the observation times, your data will be ready 

for review in our Telemetry database. You can retrieve your raw files from this application at any time. 

Navigating to Air Drop 

Air Drop is a web app that is available via this URL: https://secure.pscleanair.org/AirQualityWeb/. While 

this app is responsive to different screen sizes, it is for intended desktop and not optimized for mobile 

use. 

Uploading Data 

Overview 

 

https://secure.pscleanair.org/AirQualityWeb/


PSCAA – QAPP – XA01J10401                                                                                                              May 2016 

 
120 

 

Accepted formats 

You can upload a single file or a package of files in a .zip file. The current version of Air Drop can 

read data from these file formats: AeroqualVoc, AirBeam, CarClipCo, CarClipO3No2, Dylos, Enmont, GPS, 

GPX, HourlyTelemetry, MicroAeth, Package, RadianceResearch, SenonicsMinnow, and TsiNanoScan. If 

additional formats need to be supported please let Ross or Nate know so the work can be planned. 

Uploading 

You can upload your file(s) via the drag and drop feature or by browsing for them. To use the 

drag and drop feature, drag your file(s) from their file location to the drop zone on the web page. If you 

wish to use the browsing feature, click the select button under the drop zone and navigate to your 

file(s). After a successful upload you will be taken to the page where you may crop and shift your data. 

Cropping and Shifting Data 

Overview 

 

On this page, your data will be displayed on a line chart. If you have multiple QMUs in your data 

set, they will be displayed on separate panes. This allows you to visualize any time discrepancies in your 

data. You can see details about your files on the left side of the page. Each file will have a separate “card 

view”. This view allows you to edit the start and end date/times of your files, thereby cropping your data 

set. By selecting the file’s card view, you can use the shift buttons to adjust the observation times of 

your study. 
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Crop 

If not all sensors started or ended at the 

same time and you would like to trim remaining data points from display, you can do that with this card view. 

Select edit in the bottom right and you will see what is displayed in the screen shot to the right. As you can 

see, only the start and end date fields are editable. Select update after you have made your changes and you 

will see your modified data displayed. Please note:  your data is not being deleted when it is cropped. It will 

still exist in our database and ignored in display. 
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Shift 

 If your sensors’ internal clocks are not in sync, you can shift all of the observation times in a file 

by hour, minute, or second. To do this, select one or more files by checking Select in the upper right of 

the card view and clicking the time adjustment buttons below the card view(s). In this example you can 

see the Dylos monitor was an hour ahead of the GPS device. I have applied a one hour shift and the 

screen shot below is the result. The Dylos file recorded two QMUs and the time shift was applied to both 

since they are contained in the same file. Now you can visualize this data set is in sync. 

 

 

 

 

Save and Discard 

 Once you are satisfied with your changes simply select the save button that is also located 

below the card view. At this point, your raw data is being adjusted according to your changes and moved 

into a permanent structure. Depending on your data size this may take a few moments. After saving, 

your raw files will become locked, preventing any adjustments to the time shift as well as the start and 

end dates. If you wish to discard changes you may do so my clicking the discard changes button. 
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Unlocked Files
 

 

 If you upload your file(s) and were not able to complete the crop and shift process you can pick 

your file(s) from this list and continue. You can navigate here by selecting the Crop and Shift link in the 

header. Simply find your file or package and double click to be directed to the crop and shift page. 

 

Exporting Files 

 

 You can retrieve your files at any time via this page. You can get the original unmodified data or 

structured CSV, XML, and JSON formats. 

 

                                                           
 


