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1 Project Plan Identification and Approval  
The EPA COMMUNITY SCALE AIR TOXICS AMBIENT MONITORING PROJECT – ASSESSMENT OF 
SEATTLE AND TACOMA quality assurance project plan is approved.  

Approved by 

1) Signature:   Date:                           .  
     Matt Harper – Project Manager, Puget Sound Clean Air Agency 

2) Signature:   Date:  .  
     Erik Saganić – Technical Analysis Manager, Puget Sound Clean Air Agency 

3) Signature:   Date:   . 
     Beth Friedman – Quality Assurance Coordinator, Department of Ecology, Washington 

4) Signature:   Date:   . 
     EPA QA Manager or Designee, USEPA Region 10 

DISCLAIMER 

This Quality Assurance Project Plan has been prepared specifically to address the environmental data 
operations on behalf of EPA through grant agreement XA01J87901-0.  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 
EtO   Ethylene Oxide 
GIS   Geographical Information Systems 
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 
PSCAA   Puget Sound Clean Air Agency 
PUF   Poly-Urethane Foam 
QA   Quality Assurance 
QAC   Quality Assurance Coordinator 
QAPP   Quality Assurance Project Plan 
QMP   Quality Management Plan 
SLAMS   State and Local Monitoring Stations 
SOP   Standard Operating Procedure 
SPMS   Special Purpose Monitoring Stations 
STN  Speciation Trends Network 
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 Table 1. The 

document is also available upon request from the Project Manager. Any work under this project shall be 

initiated after the approval of the EPA Project Officer in concert with the EPA Quality Assurance 

Manager. 

Table 1 QAPP Distribution Plan 

NAME ROLE CONTACT 

Matt Harper Project Manager, 
PSCAA 

matth@pscleanair.gov 

Erik Saganić Technical Analysis 
Manager, PSCAA 

eriks@pscleanair.gov 

Tania Tam 
Park 

Environmental 
Justice Manager, 
PSCAA 

taniap@pscleanair.gov 

Audit File Audit File for USEPA 
Grant (see Matt 
Harper for access) 

https://pscleanair.sharepoint.com/:f:/s/TechAnalysisTeam/ 
EsyMJU7f70JClPSItc3Qt2oBZGDR0SYUE8iXv0DP7xldOw?e=Ucv9w 

Beth 

Friedman 

Quality Assurance 
Coordinator, WA 
DOE 

Befr461@ecy.wa.gov 

Jill Schulte Air monitoring 
Coordinator, WA 
DOE 

Jils461@ecy.wa.gov 

Christina 
Miller 

Grant Project 
Officer, USEPA 
Region 10 

Miller.christina@epa.gov 

Chris Hall 
and Sarah 
Waldo 

USEPA Region 10 Hall.christopher@epa.gov  
waldo.sarah@epa.gov 

Michel 
Rodriguez 

Grant Specialist, 
USEPA Region 10 

Rodriguez.michel@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.   



PSCAA – QAPP – XA01J87901-0                                                                                                              May 2021 

 
8 

 

FOCUS COMMUNITY TEAM LEADER – Responsible for managing the PSCAA outreach/engagement team 

for focus communities which choose to participate in grant activities and focus communities. 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.  

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

PSCAA community focus 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 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.  

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.  

FOCUS COMMUNITY TEAM MEMBERS – The teams are cross-functional teams who are charged with 

being PSCAA contact touch points 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.  

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.   

QUALITY ASSURANCE OVERSIGHT – WA Department of Ecology is normally the PQAO for NAAQS 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, adapting for the change in sampler 

(XONTEC to A-TEC models). 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 
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monitors that are being used for this study which Ecology will not be auditing. Ecology may not have all 

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-sampling.  This document describes in detail, 

all the quality assurance activities and requirements that are necessary to achieve project results. 

CONTRACT LABORATORY – The contract laboratory will be assigned roles 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 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.  

Figure 1 Overall System Structure 

 

Figure 1 describes the chemical equation that will be required to make this grant work. The main 

ingredients will be the institutions, and the Focus Community teams working to provide the desired 

outcomes. The outputs (technical report) of this study will provide the catalyst for the reaction to occur. 

The Project teams consist of professionals working together, to bridge the gap between the science of 

air toxics and the communities. The PSCAA technical monitoring staff provides the sampling, air quality 

data, and air quality education products to allow the Focus Community Teams 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  

Problem: Understanding and Reducing Air Toxics Risk 

We intend to analyze air toxics risk trends for the Puget Sound region, so that we may develop and 

execute strategies to reduce air toxics risk. With many different emission source changes over the years, 

an explosion of population growth in our region, and emerging concerns like ethylene oxide and an 

increase in wildfire smoke emissions, it is challenging to focus our emissions reduction efforts without 

more detailed air toxics data. 

The agency has been working on strategies to reduce diesel exhaust sources for many years. We aim to 

measure current air toxics risk levels, to understand the airshed better. Sources such as diesel exhaust, 

wood smoke, ethylene oxide, and industrial metals have been reduced, but we have not measured air 

toxics risk for many years. We will produce new cancer risk estimates and compare these to past values 

and to the National Air Toxics Assessment.  Using factor analysis on both historical data and “freshly” 

sampled data, we will look at changes to emissions, trends, and associated risks adjusting for weather 

where possible.  We will use the results of this analysis to deepen our understanding of emission 

inventories for our region, either helping to explain the results or potentially identifying gaps where 

emission inventories may have mischaracterized sources. 

We will engage with communities to help establish where and what air toxics we will analyze in a 

community-directed sampling campaign.  We also propose to do an environmental justice analysis of air 

toxics risks over time by geography to see how gaps in equity have changed in these communities. 

Background 

As emission sources have changed over time, the Puget Sound region is left with many unknowns on 

how to characterize air toxics risk. Three factors make this a critical region to study: 1) an updated unit 

risk factor for ethylene oxide, 2) population growth and 3) recent changes in fleets of ships, trucks, cars, 

trains, industrial activities, and wood stove home heating. These factors have left open questions on 

how to best focus our emission reductions. 

Past air toxics studies in Seattle and Tacoma showed that we are a unique area in the country.  In 

Tacoma, we conducted a study in 2010 in which we saw higher levels of benzene in the residential area 

on an annual average just due to the wintertime wood smoke levels, than the large port/industrial areas 

of Tacoma and Seattle. Since 2006, we adopted aggressive measures to reduce wood smoke emissions, 

including banning and offering incentives to recycle older uncertified wood stoves and enhanced burn 

ban enforcement in Tacoma after its non-attainment status in 2006.  With improvement in emissions 

reductions in shipping with the Emission Control Area and newer truck and other diesel engines, we 

expect air toxics risk reductions in the port/industrial areas as well.  This study will help us determine 

how to best focus emission reductions efforts in the future.  

Our prior studies have shown that the last two EPA National Air Toxics Assessment (NATA) models have 

performed poorly in our region, due to complex topography and meteorology.  Air monitoring remains 
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the best method to estimate local air toxics risks and extrapolate them to a wider region.  Recently, the 

Seattle National Air Toxics Trends Stations (NATTS) site has shown lower ethylene oxide levels compared 

to other studied sites.  Doing further ethylene oxide analysis in our region will help guide our 

understanding of the ambient levels of ethylene oxide. 

Our 2010 study had shown that both the Seattle Duwamish Valley and Tacoma Tideflats industrial areas 

(Figure 2) have high levels of metals from atmospheric deposition compared to other areas in the 

region.  A metals-in-moss sampling study led by the US Forest Service in the Seattle industrial area will 

be released soon, which may bring questions about what potential health risk exists if pollutant 

gradients are found.  A similar study was completed in Portland, OR a few years ago that eventually led 

to the identification of an art glass maker releasing large amounts of arsenic and cadmium.  PM10 metals 

sampling would be helpful to provide more definitive ambient concentrations and corresponding 

potential health risk.    

In our last air toxics study in the Seattle Chinatown-International District, we found two types of diesel 

emissions from highway traffic, a “fresh” near-road diesel factor and evidence of a “background” diesel 

factor.  To distinguish these two types of diesel emissions, we used novel approaches with positive 

matrix factorization (PMF) modeling using available air toxics data.  Learning how the emissions are 

different at the near-road site in Tacoma (at the S 36th Street site) would be valuable and help us 

quantify the relative importance of background diesel emissions and the different vehicle fleets. 

We are actively engaging with communities that face environmental and societal barriers to clean air.  In 

our engagement with these communities, termed “focus communities”, we have used monitoring tools 

such as our air sensor lending library, community science training, community-directed air toxics, and 

other emissions sampling.  In this study, we will build on our experience, and continue to use 

community-directed sampling with our community partners. 

7 Project Description and Tasks 
Puget Sound Clean Air Agency will perform a study to assess air toxics trends and risk in Seattle and 

Tacoma (Figure 2). The study will focus on changes in air toxics concentrations from diesel exhaust 

sources, wood smoke, ethylene oxide, and industrial source metal emissions from a previous study 

conducted 10 years ago. PSCAA will monitor air toxics and produce new estimates of potential cancer 

risk, then compare these to past values and to the National Air Toxics Assessment. Additionally, PSCAA 

will perform an analysis of air toxics risks using monitoring that has been directed by the environmental 

justice communities to assess if there are additional equity gaps.  

This study will help characterize the impact of air toxics in environmentally burdened communities in 

Seattle and Tacoma.  We will focus on key air toxics with the highest potential health risks in our region 

(benzene, 1,3-butadiene, carbon tetrachloride, acrolein, formaldehyde, and acetaldehyde), as well as 

measuring surrogates for diesel and wood smoke particulate matter (black carbon and UV channels, and 

PAHs). We will also monitor for ethylene oxide, which has an updated unit risk factor. We will assess 

whether this would or should shift our risk reduction strategies. We will look in depth at industrial 
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atmospheric deposition by monitoring for PM10 metals, and better understand the sources of emissions 

using factor analysis by sampling PAHs. 

The measurement goal of this project is to estimate the concentration, in units of micrograms per cubic 

meter (µg/m3) and parts per billion/volume (ppbv) of air toxic compounds of particulates and gases, 

respectively. This is accomplished by using four individual sampling methods:  

• Canister sampler for volatile organic compounds (VOCs) 

• Carbonyl sampler with 2, 4-Dinitro-phenyl hydrazine (DNPH) coated cartridges for carbonyl 

compounds 

• Poly-Urethane Foam (PUF) high volume air sampler for polycyclic aromatic hydrocarbons (PAHs) 

• High purity filters housed in NFRM Sampler for PM10 metals. 

Figure 2 Study sites, focus community locations, PM2.5 maintenance area, and Agency EJ tool 
(Community Air Tool) scores 

•  
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8 Sample Process (Network) Design 

Sampling Locations 

We will measure at five sites for one year (Table 2), and leverage select data from some sites. We will 

leverage data from the NCore program and NATTS program (Seattle Beacon Hill site - full suite of VOC’s, 

aldehydes, PM10 metals, gaseous parameters NO, NO2, NOY and CO), the PM2.5 monitoring program 

(Seattle Beacon Hill, Tacoma South L St, Tacoma Tideflats, Tacoma S 36th St, Seattle 10th and Weller, 

and Seattle Duwamish – PM2.5), the Near Road monitoring program (Seattle 10th and Weller and Tacoma 

S 36th St - NO, NO2, NOx), the Chemical Speciation Supplemental network (Tacoma South L Street, 

Seattle 10th & Weller), and existing meteorology data (temperature and winds at each site) (Table 3). 

We will engage with our focus communities and have community-led sampling.   

The sites included in the study are in near road, industrial, and residential wood smoke affected areas.  

The latest air toxics sampling in most of these communities took place in 2008-2009 when the Puget 

Sound Clean Air Agency (PSCAA) conducted an Air Toxics monitoring campaign (EPA Grant XA96069801).  

PSCAA also gathered air toxics data during 2016-2017 in the Chinatown-International District (EPA Grant 

XA01J10401).   

a. Two near-road sites 

To compare the near-road sites, we will have sampling for select VOCs and aldehydes.  This will help us 

in comparing the two near-road sites that have differing wind and traffic patterns.  Both sites are 

located within 50 meters of Interstate 5, in Seattle on the corner of 10th Ave and Weller St, and Tacoma 

S. 36th Street, adjacent to Jennie Reed Elementary School.  We will leverage current PM2.5 speciation 

data from 10th & Weller site to estimate diesel concentration. 

b. Two industrial-port sites 

The Puget Sound region has two port and industrial valleys, one in Tacoma and Seattle.  We propose 

monitoring for metals, in addition to the other air toxics, as the community has raised concerns over 

metal deposition. We also propose adding PAHs to help better characterize the aerosols with factor 

analysis. We will leverage chemical speciation network (CSN) speciation data currently being collected at 

these sites.  We have air monitoring records for the Seattle Duwamish and Tacoma Tideflats going back 

to the early 1970’s. 

c. One former nonattainment residential wood smoke impacted site 

The Tacoma South L Street site historically had PM2.5 concentrations that violated EPA’s 2006 Federal 

Daily Standard.  Since then, we have made strides to reduce wood smoke in the area, by banning 

uncertified stoves, implementing stove changeout programs, and enhancing enforcement.  The site is 

representative of a "maximum concentration urban wood smoke" site in our 4-county jurisdiction. 

d. Leveraged NATTS site 
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A sixth site, the NATTS site at Seattle-Beacon Hill, is in a residential neighborhood a few miles from the 

Seattle Duwamish and 10th and Weller sites, and will continue to operate without making use of funding 

from this grant. The Beacon Hill site is the Urban Scale monitoring site in the region, and the Washington 

State Department of Ecology hosts NCore and NATTS monitors here.  This site has a full suite of air toxics 

monitors including canister (VOC) EPA Method TO-15, tube TO-11A (aldehydes), PM 10 Hi-Vol IO-3 

(metals), and PUF (PAH) TO-13A samplers.  Leveraged monitoring will meet NATTS quality assurance 

requirements for speciation samplers (including the URG3000N carbon sampler) and FEM approved 

NO2, CO, SO2, and PM 2.5 monitors.  We will use Beacon Hill data in our analysis and conclusions as 

appropriate. Additionally, as shown in Table 3, we will leverage data that is already being collected 

through other air monitoring programs.  

Table 2 Sampling sites, duration, and frequency 

Sites Measured parameters (only from this grant) Monitoring Frequency 

Tacoma S. L Street 
(residential) 

Select VOCs (Note A) 

Select aldehydes (Note B) 

BC 

1 in 6 

1 in 6 

Continuous 

Tacoma Tideflats 
(industrial) 

Select VOCs (Note A) 

Select aldehydes (Note B) 

PM-10 Metals 

BC 

1 in 6 

1 in 6 

1 in 6 

Continuous 

Tacoma S. 36th street 
(near-road) 

Select VOCs (Note A) 

Select aldehydes (Note B) 

BC 

1 in 6 

1 in 6 

Continuous 

Seattle 10th and Weller 
(near-road) 

Select VOCs (Note A) 

Select aldehydes (Note B) 

BC 

1 in 6 

1 in 6 

Continuous 

Seattle Duwamish 
(industrial) 

Select VOCs (Note A) 

Select aldehydes (Note B) 

PM-10 Metals 

PAH 

BC 

1 in 6 

1 in 6 

1 in 6 

1 in 6 

Continuous 

Community-directed sites Air toxics to be determined by the community (PAH, 
Select VOC’s, Select aldehydes, PM-10 metals) 

PM2.5 sensors 

Up to 20 samples           

Ad hoc 

 Note A: Benzene; 1,3 butadiene; carbon tetrachloride; tetrachloroethylene; ethylbenzene; acrolein; ethylene oxide 
 Note B: Formaldehyde and acetaldehyde 
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Table 3 Sampling sites and Leveraged monitoring parameters for Analysis 

Sites Leveraged parameters (not funded by this grant) Program or QAPP 

Tacoma S. L Street 
(residential) 

PM2.5 

PM2.5 Speciation 

Temperature, Winds 

PM2.5 grant 

CSN-Supplemental 

Met SOP 

Tacoma Tideflats 
(industrial) 

PM2.5 

PM2.5 Speciation 

Temperature, Winds 

PM2.5 grant 

CSN-Supplemental 

Met SOP 

Tacoma S. 36th street 
(near-road) 

NO2, NO, NOX 

PM2.5 

Temperature, Winds 

Traffic Counts 

Near Road 

WA State funding 

Met SOP 

WA DOT 

Seattle 10th and Weller 
(near-road) 

NO2, NO, NOX, CO 

PM2.5 

PM2.5 Speciation 

Temperature, Winds 

Traffic Counts 

Near Road 

PM2.5 grant 

CSN-Supplemental 

Met SOP 

WA DOT 

Seattle Duwamish 
(industrial) 

PM2.5 

PM2.5 Speciation 

Temperature, Winds 

PM2.5 grant 

CSN-Supplemental 

Met SOP 

Seattle Beacon Hill Full suite of VOC 

PAH 

Aldehydes 

PM-10 metals 

NO2, NOx, NO, SO2, CO 

PM2.5 

PM2.5 Speciation 

Temperature, Winds 

PAMS and NATTS 

NATTS 

PAMS and NATTS 

NATTS 

NCORE 

PM2.5 grant 

STN and IMPROVE 

Met SOP 

 

e.  Community-directed sampling 

In addition to the fixed sites, we will include at least six days of community-directed air toxics sampling 

at three locations in the Duwamish Valley and collect at least 20 samples from these locations.  These 

locations will be decided after consultations with the community based on locations of interest. This 

community does not have recent air toxics data and community groups in the Duwamish Valley have 

expressed interest in participating in air toxics sampling.  The community-directed sampling will allow 

the community to identify locations of interest, actively participate in collecting samples, and learn 

about air toxics concentrations at those locations.  We will sample on the same days that fixed sites are 

operating to provide greater spatial gradient information.  In this portion of the monitoring campaign, 
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we will leverage continuing partnerships with the Duwamish Community Action Program for Clean Air, a 

collaborative of air quality stakeholders, that already has community networks and avenues for input to 

direct this portion of the sampling.  Some of the initial interest has been in metal deposition (possibly 

PM10 metals and hexavalent chromium). The community-directed locations will also include the use of 

low-cost sensors like Dylos, AirBeam, Purple Air, etc. These low-cost sensors will only be used as a tool 

for creating awareness among the community members and will not be used to calculate health risks. 

In addition to the Duwamish Valley targeted sampling, we will conduct outreach and educational PM2.5 

sensor sampling at sites of community interest in the Seattle and Tacoma focus communities using low-

cost sampling methods to complement fixed site data collection. 

Sampling Tasks 

Select VOCs (Note A) - We will use an established Standard Operating Procedure as described in 

Appendix A - the School Air Toxics Program SOP for sampling VOC’s using a passive regulator and timer 

for a 6L SUMMA canister. The equipment that we use will match the equipment used from the School 

Air Toxics Program.  

Select aldehydes (Note B) - The Washington Department of Ecology previously used a carbonyl sampler 

called a XONTEC, and those samplers are no longer functional/available. Therefore, we will acquire the 

available ATEC samplers that are essentially updated XONTEC samplers. Although we will use the new 

ATEC samplers, we will sample using an established SOP (Appendix B) and will use the same laboratory 

analytical methods so that our data can be comparable to historically collected data.  

PM-10 metals – We plan to sample for PM-10 metals at two fixed industrial sites by using the Rupprecht 

& Patashnick Model 2025 samplers that are already used in our state’s Federal Reference Monitoring 

program. Our operators routinely operate these monitors using the Washington State Department of 

Ecology SOP, and we will be following the designation stated in Appendix I. These samplers are 

configured for collecting PM-10 filters on a 1 in 6 sampling frequency for the year of the sampling 

campaign. Since these samplers are limited in our inventory, and only usable at fixed sites, if we decide 

to use PM-10 metals sampling at community determined sites, we plan to use the N-FRM monitor 

provided by ARA per the procedure in Appendix L. The N-FRM monitors can be configured for short 

term, battery operated monitoring, and will be useful in collecting data in specific locations determined 

by the community.  

PAH – We plan to use a standard High Volume PUF sampler to collect samples for PAH analysis at the 

Duwamish industrial site. The monitoring SOP that we will use is identical to what is used in the national 

NATTS program, and is listed in Appendix C.  

BC – We plan to use the Aethalometer AE-33 model sampler to collect the 7 channel Black Carbon 

continuous data for use in the analysis at each of the study sites, to give us parameters that can be used 

(along with other data) to estimate Diesel Particulate Matter through PMF modeling.  
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9 Sampling Design and Objectives 
Our proposed work will respond to EPA’s goal “A Cleaner, Healthier Environment” by accurately 

measuring air toxics within disproportionally impacted communities that suffer from poor air quality in 

addition to substantial socio-economics challenges. With this additional dataset, we will assess risks and 

make sure “high air quality standards” are met. 

Anticipated environmental outputs from the proposed work: 

- Producing high quality HAP data, which will be made publicly available via EPA’s AQS database 

- Identification and inventory of community-specific air toxic concentrations and cancer risk 

- Evaluating the NATA model and NATTS data in our region  

- Evaluating progress at reducing risk and exposure, and potentially setting benchmarks for 

further reductions 

- Disseminate results via public meetings, blog posts, social media, presentations in schools and 

libraries to raise awareness and present key findings to focus communities 

- A final report, which will include a summary with key findings for focus communities and policy 

makers as well as accurate data analysis and modeling to fulfill research objectives 

Anticipated environmental outcomes from the proposed work: 

1. Short-term: 

- Increase community awareness on air quality issues 

- Identify air toxics sources 

- Improve assessment of air toxics exposure and risk 

2. Mid-term: 

- Help identify source types to prioritize 

- Empower respective communities with the report results 

3. Long-term: 

- Increase data inventory for the Puget Sound region available for researchers, policy makers, and 

public 

- Future priorities for source emission reductions are more accurately identified 

Performance measurements:                                                                                                                                   

- All monitoring activities will comply with SOPs and the QAPP 

- Project manager will hold routine meetings with the project team to review the work and the 

project timeline 

- Project manager will check budget balances with managers monthly and adjust as needed 

- Communication with EPA’s program manager will be maintained through quarterly progress 

reports and check-ins as needed 

  



PSCAA – QAPP – XA01J87901-0                                                                                                              May 2021 

 
18 

 

Figure 3 Project Timeline 

Timing: Year 1: 2020-2021 Year 2: 2021-2022 Year 3: 2022-2023 
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Data analysis                         
Draft report                         
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Final report                         
Final outreach events                         

Community “next steps” 
plan 

                       

10 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. 01/2021) 

• “Ecology Toxics QAPP”:  Air Toxics Monitoring Quality Assurance Project Plan document 

04-02-018 (Rev. 04/2020) 

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. 

Furthermore, any data collected with a mobile monitor or other low-cost air sensors during the 

community 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. Also, NFRM samplers being used in this study for community directed PM10 metals sampling will 

be collocated at Seattle Duwamish site with FRM and FEM samplers. The collocated sampling times will 

be identified, and analyzed, so that the mobile data quality can be better measured. We’ll also make 

recommendations to community for community-directed sampling to address quality assurance in a 

systematic way (for example, collocation, bias testing, etc.) so that we can learn as much from the data 

collected from these instruments.  

Data Quality Objective (DQO) 

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. As established by Department of 

Ecology for their Air Toxics Monitoring Quality Assurance Project Plan, the only Data Quality Objective 

(DQO) for the state air toxics monitoring program is:   

• To be able to detect a 15% difference between two successive 3-year annual mean 

concentrations (rolling averages) within acceptable levels of decision error. 

The formal process of establishing the DQOs is described in EPA’s Guidance on Systematic Planning 

Using the DQO Process (EPA, 2006). It provides a general framework for ensuring that the data collected 

meet the needs of the intended decision makers and data users. Since this project’s data set does not 

allow a calculation of a 3-year annual mean, we will use an alternative DQO for this project only:  

• To be able to compare the air toxics concentrations observed in this study to past studies 

conducted in the region and to the other National Air Toxics Trends Station (NATTS) sites. 

To achieve this DQO, we will follow the same Measurement Quality Objectives (MQOs) and Data Quality 

Indicators (DQIs) set for NATTS sites to remain consistent and comparable with the NATTS network.  

 

Measurement Quality Objectives (MQOs) and Data Quality Indicators (DQIs) 

In order to ensure comparable data among monitoring sites, consistency is a necessary component for 

the NATTS Program. Inherently, such consistency needs to be reflected in a standardized set of 

Measurement Quality Objectives (MQOs), field and laboratory operations, specific acceptance criteria 

for individual monitoring methods, and stability for the selected site to collect data over the required 

period of time. PSCAA will implement the following MQOs to attain the DQO of the NATTS Program: 



PSCAA – QAPP – XA01J87901-0                                                                                                              May 2021 

 
20 

 

• Representativeness: Representativeness is a measure of degree to which collected data 

represents a characteristic of a population, parameter variations at a sampling point, a process 

condition, or an environmental condition (ANSI/ASQC, 1994). Components such as sampling 

design and siting are crucial in ensuring data collected are reliable and defensible to represent 

the area under study. In NATTS monitoring, sampling frequency must occur every 6 days per 

national sampling calendar over 24 ± 1 hours, beginning and ending at midnight in local 

standard time (i.e., Pacific Standard Time in Washington). 

• Completeness: Completeness is defined as a measure in percentage of which data is collected 

and validated at a given site over a calendar year. A minimum number of valid data points is 

necessary to perform meaningful data analysis and compare data among monitoring sites. The 

MQO for completeness requires at least (≥) 85% of the annual samples be valid and reported. 

Make-up samples should be collected when sample results are invalid, and completeness are 

projected to not meeting the MQO for the calendar year. A make-up sample should be collected 

as close to the original sampling schedule as possible and preferably before the next sampling 

date. If not feasible, the make-up sample should be collected within 30 days of the original 

invalid sampling date, or the least preferably, but acceptable, within the same calendar year. 

• Precision (CV %): Precision is a measure of reproducibility of a data population to ensure 

concentration results are within an acceptable uncertainty. The MQO for the network precision 

is calculated based on at least one year of data, and a coefficient of variance (CV) of ≤ 15% must 

be met. The pollutants where we have an opportunity to use this precision measurement are 

VOC’s, carbonyls, and metals in the case of community sampling. Equipment limitations will 

prevent us from calculating precision for metals at fixed sampling sites, and PAH’s because we 

are not able to run two successive samples on one sampler in these cases. Duplicates can be 

run for VOC’s and carbonyls, and metals using the community sampling equipment.  

• Bias: Bias or systematic error is a measure of the difference between a measurement 

(“indicated”) and a true or accepted (“actual”) value. Bias may be attributed to data collection 

or the data analysis process. Laboratory bias is assessed through the NATTS proficiency testing 

(PT) program, in which all the analytes selected for PT must be within ± 25% of the assigned 

target value (defined as the NATTS laboratory average). Field bias is largely assessed based on 

the flow rate of the samplers. Table 4 summarizes the acceptance limits of the indicated flow 

rates from a flow transfer standard or design flow rate for each pollutant class. Note that as the 

sampling method for VOCs involves collecting whole air into a canister using negative vacuum, a 

constant flow rate over the entire 24-hour sampling period is of greater importance than its 

accuracy. 

 

Table 4 Acceptance limits of flow rates 

Pollutant Class Flow transfer standard Design flow rate 

Carbonyl ± 10% ± 10% 

PAH ± 10% ± 10% 

PM10 metal (low volume) ± 4% ± 5% 
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In the case of lower-cost sensors, no decisions will be based on the data, so no collocation is 

required. However, we do regularly compare lower-cost sensors for fine particulate matter to 

our network, and we often find biases that we can use for education and outreach purposes.  

 

• Sensitivity: Sensitivity of the samplers is important to be aware of to prevent misinterpretation 

of the data collected. As the ambient air toxics concentrations decrease, sensitivity in the 

sampling method is expected to increase as well. The method detection limit (MDL) MQO has 

been established for each of the NATTS Tier I core analytes. Refer to the annual NATTS network 

workplan template, available on the virtual Ambient Monitoring Technology Information Center 

(AMTIC), for the latest MDL MQO values. The laboratory will provide us with laboratory blank 

data, and we will compare lab blanks and field blanks to minimum detection limits to gain 

understanding of the sensitivity of the analysis.  

 

11 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 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 

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 the audits. 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 ensure 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 report 

data to the AQS system. The monitoring data will be submitted to EPA’s AQS database within 120 days 

after the end of the quarterly reporting periods and EPA Project Officer shall be notified of the same 

within 15 days of the required submittal date. The data reported to the AQS system will be of known 
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quality because data is accompanied by appropriate flags, minimum detection levels, and metadata. The 

data entered in AQS system will comply meeting the 85% minimum data recovery requirements for the 

network monitors. 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.  

12 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 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. Puget Sound Clean Air Agency routinely (daily) backs-up all files kept on server following the 

back-up measures set up by their IT team in a standard way. As per IT team’s standard practice, three 

copies are kept for each file: 1) original; 2) on-site backup; and 3) off-site to Azure cloud. All the changed 

blocks are backed up daily. 

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 the data collected during the study. The following figure 4 will be used by 

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

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

Information Sheets.  

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 

http://www.pscleanair.org/
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All Records Electronic or Paper Available by contacting PSCAA Public Records 

13 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.  

For sampling preservation requirements, please see the individual SOPs listed in our Figure 5 below. An 

example is the preservation required of TO-11 carbonyl sampling. Since sampling of carbonyls is done 

using a DNPH coated cartridge, when handling the sample, the operator caps the cartridge with plugs, 

places it in the aluminum foil pack to protect it from sunlight, seals with TFE-fluorocarbon tape, and 

refrigerates at 4 deg C until analysis. The sample is shipped to the lab right away, but not to exceed a 

two week period. There is a procedure for longer term storage of the sample, but we will not need to 

use that technique.  

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. Figure 5 summarizes the 

Methods that will be used, and the reference used by the operators as the SOP. Developed from these 

SOP’s are already established Field procedures and protocols which will be followed to assess this 

quality component. Field procedures and protocols are provided in the Appendices to this QAPP.  

Figure 5 Reference Standard Operating Procedures 

METHOD REFERENCE SOP 

TO-15a ECOLOGY AIR TOXICS QUALITY ASSURANCE PROJECT PLAN, April 2020,  
AQSB SOP 805, XONTECK 901 & 910PC Canister, April 2015   and 
EPA Schools Air Toxics, VOC SOP August 5, 2009 

TO-11a ECOLOGY AIR TOXICS QUALITY ASSURANCE PROJECT PLAN, April 2020, 
SOP based on WA DOE CARBONYLS with 2,4-Dinitro-phelyl hydrazine (DNPH) coated 
cartridges and ATEC Operator’s manual for the Model 2200 air toxics sampler. 

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) 

NOTE: These SOPs are all listed in the Appendices to this QAPP.  

 
For VOCs, carbonyls, PAHs and PM10, sample medium preparation involves conditioning and pre-

weighing sample filters and cleaning the canisters to minimize sample contamination. ERG’s Quality 

Assurance Project Plan (QAPP) describes these laboratory activities and the SOP’s provided in the 
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appendices of this QAPP describes the field activities. After analysis, samples will not be archived by ERG 

or PSCAA.  

Corrective action measures will be taken to ensure data quality objective is attained. Table 5 

summarizes a list of common issues found during installation, quality control check and sample retrieval. 

If the issue is not listed in the table, the operator will use common sense to maximize the integrity of the 

sample while consulting with other team-mates on a potential solution.   

Table 5 Common problems in measurement system and corrective actions (Air Toxics Monitoring 
Quality Assurance Project Plan, WA DoE, 2020) 

 

 

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

VOC, carbonyl, and PAH samples must be collected within three days following sample collection and be 

shipped from the PSCAA to ERG as soon as feasible. PM10 samples will be subsequently shipped to ERG 

for ICP-MS analysis. PM10 samples must be analyzed within 180 days after sampling collection. Chain of 

Custody forms were established to document sample conditions during lab pre-sampling, field 

installation, field recovery, and upon lab recovery. Sample custody sheets are used in the Field 

Procedures provided in this document’s appendix. For PM10 filters, Chain of Custody forms for each 

cooler containing samples as well as Run Data Sheets for each individual sample filter are utilized. 
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Samples will be mailed in between the PSCAA office and the Analytical Laboratory ERG utilizing standard 

FedEx methods. 

 

13.2 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. 

Analytical methods used for each suite of air toxics parameters are as followed:  

• VOCs: EPA Compendium Method TO-15.  

• Carbonyl compounds: EPA Compendium Method TO-11A.  

• PAHs: EPA Compendium Method TO-13A.  

• Metals on PM10 filters: EPA Compendium Method IO-3.5 via ICP-MS.  

All of the QA/QC requirements of the methods specified above shall be followed throughout the sample 

collection and analysis process of this program. All laboratory analyses will be performed by ERG. 

 

13.3 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 to assess quality for these sampling methods as per the QA frequency 

given in table 6.  

Table 6 Frequency of Blanks and Collocated samples 

Sampler Blanks Collocated Samples 

VOCs samples - One per 10 samples 

Carbonyl samples One per 10 samples One per 10 samples for the two-channel 
sampler (1 site). Cannot do collocations for the 
single channel samplers (4 sites).  

PAH samples One per 5 samples - 

PM10 HAP Metals  One per 5 samples - 

 

The quality control checks for the laboratory analytical instrumentation will be performed by ERG in 

accordance with ERG’s QAPP. The minimum required frequencies, acceptance limits, and corrective 

actions associated with the field operations are presented in Tables 7-9. 
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Table 7 QC checks for VOC sampler (Air Toxics Monitoring Quality Assurance Project Plan, WA DoE, 
2020) 

 

 

Table 8 QC checks for carbonyl sampler (Air Toxics Monitoring Quality Assurance Project Plan, WA 
DoE, 2020) 
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Table 9 QC checks for PAH sampler (Air Toxics Monitoring Quality Assurance Project Plan, WA DoE, 
2020) 

 

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 like AE-51 mobile, hand-held Micro-Aethalometer, or Low-cost sensors like AirBeam, 

Dylos, Purple Air), we will be using manufacturers procedures to establish methods to complete quality 

control assessments. For instance, the handheld micro aethalometer system recommends 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. These low-cost sensors will only be used as a tool for creating awareness among the 

community members and will not be used to calculate health risks. Additionally, all data will be screened 

in accordance with established monitoring data protocols. Established monitoring data protocols include 

a monthly visual review of data on a chart, to screen for outliers.  

 

13.4 Instrument/Equipment Testing, Inspection, and Maintenance 

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

established SOP’s. 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.   
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13.5 Instrument Calibration and Frequency 

Field Instruments 

Sampler and instrument calibration will be conducted in accordance with established SOP’s. Instruments 

used in the field are calibrated at the required frequency described in Ecology’s Air Toxics Operating 

Procedure and summarized in Section 13.3 of this QAPP. In the case of the micro sensor systems (like 

AirBeam, Dylos, Purple Air, etc.) which will be used for community-directed locations, 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. This means that the microsensor systems would be 

checked against higher quality “core” monitoring systems already in place in the state network. For 

example, CO sensors would need to be collocated with the Beacon Hill CO monitor before and after the 

study so that a comparison to the FEM or FRM standard can be done, to put the microsensor data into 

perspective.  

Analytical Equipment 

Analytical instruments, including GC/MS for VOCs analysis, HPLC for carbonyls analysis, ICPMS for metals 

analysis and GC/MS for PAHs analysis, must meet the minimum calibration frequency and acceptable 

limit criteria set forth in EPA’s NATTS TAD. Table 10 summarizes the required calibration frequency of 

each analytical equipment set by Department of Ecology’s Air Toxics QAPP.  

Table 10  Required calibration frequency for analytical equipment (Air Toxics Monitoring Quality 
Assurance Project Plan, WA DoE, 2020) 
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In addition to the required calibrations, the analytical systems must pass calibration verification checks 

to verify bias are within the acceptable limits as part of the laboratory quality control procedures. ERG 

have established laboratory standard procedures, as listed below, for each of the analytical instruments 

to ensure adequate equipment performance at ERG:  

• ERG-MOR-005: VOC analysis by GC/FID/MS using Method TO-15 

• ERG-MOR-024: carbonyl analytic by HPLC system using Method TO-11A 

• ERG-MOR-049: PAH analysis by GC/MS using Method TO-13A 

• ERG-MOR-095: metal analysis by ICP-MS using Method IO-3.5 

 

13.6 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 

Air Quality Drop Application.  

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 can upload 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. 
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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 
• 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 geospatial data created 
under this project shall be consistent with the Federal Geographic Data Committee (FGDC) 
endorsed standards (www.fgdc.gov). All AQS data is publicly available. All study data is publicly 
available, upon request.  
 

13.7 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 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 

http://www.fgdc.gov/
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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. As such, the table 11 can be used to guide data users as to 

the anticipated quality level of the data collected as part of this study.  

Table 11 Methods and Anticipated Quality Levels 

Parameter Method Quality Level * 

Volatile Organic Compounds TO-15 Regulatory 
Aldehydes TO-11A Regulatory 
PM2.5 BC and UV carbon Aethalometer AE-33 High 
PM2.5 BAM FEM FEM Method EQPM- 0308-170 Regulatory 
PM10 Metals IO 3.5/FEM EQL-0512-202 Regulatory 
PM10 Metals- NFRM N-FRM Medium 
PAH TO-13A  ASTM method D6209 Regulatory 
PM2.5 BC mobile Micro-Aeth AE-51 Medium 
Fine Particle count mobile Air Beam Low 
Fine/Total particle count Dylos DC-1700 Low 
Ultrafine Particle Count Enmont PUFP-C100 Medium 

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

Indicators. 

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. Table 12 will 

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

Table 12 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 
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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  

 

Data Analysis 

The Data Analysis Team will review all the data collected in this study. PSCAA will submit summary 
reports of the monitoring data collected in the study to the EPA. 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 
descriptive statistics such as averages, medians, percentiles, and distributions, for all the measured air 
toxics.   
 
The data analysis will focus on meeting the grant’s Outputs and Outcomes, and addressing the main 
scientific questions: 

• Has average potential cancer risk from air toxics in Seattle and Tacoma changed since 2010?  

• If a change in concentrations is observed, can it be explained by meteorology rather than 
emissions changes?  

• Can patterns be detected in the data that suggest emission sources, activities, categories, or 
events? (e.g., transportation, industrial sectors, residential wood burning, fireworks, etc.) 

• Has there been any change in the distribution of air pollutants and risk across the focus 
communities? 

• How do our measurements and analysis compare to other available measurements and 
modeling (NATA and NATTS)? 

• What additional tools or analysis can be developed to improve our ability to identify pollution 
sources, assess risk, develop plans to reduce future risk, and address community concerns? 

 
The more complex analyses include, and will generally progress as follows:  
 

1. Assess the potential impact of meteorology on the observed trends and patterns. We will use 
available meteorological data (wind speed, direction, temperature, precipitation, etc.) to assess 
the potential impact of meteorological factors. The analysis will include, at a minimum, looking 
at distributions of wind speed, direction, and temperature, to identify potential confounding 
influences on long-term trends. 

2. Estimate potential cancer risks for fixed sites. Based on statistical summaries described above, 
we will calculate potential cancer risk using the Washington State Acceptable Source Impact 
Levels unit risk factors. Based on these estimates, we will provide a ranking of air toxics, which 
will help us quantify the health hazards attributed to air toxics. 
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3. Compare air toxics concentrations and risks for Seattle and Tacoma from the 2010 and 2016 
studies.  We will use all comparable data and risk calculations to compare to the 2010 Study of 
Air Toxics in Tacoma and Seattle, and the 2016 study in Seattle’s Chinatown-International 
District. We will answer how air pollution and toxic risk has changed over the last 10 years. We 
anticipate being able to include comparisons for diesel and wood smoke estimates at the 
Tacoma Alexander, Seattle Duwamish, and Beacon Hill sites. We also anticipate estimating 
diesel and wood smoke at 10th & Weller and Tacoma 36th sites but can’t include comparisons as 
these sites weren’t a part of the 2010 study. 

4. Compare air toxics concentrations and risks to the NATTS network. We will aggregate three 
years of NATTS data across the country, average the results, and apply the same unit risk factors 
to evaluate and compare risk across the country. A key comparison will be with the nearby 
Seattle Beacon Hill NATTS site, which is about 1.6 miles to the east of the Seattle Duwamish site. 
The Beacon Hill site is at a substantially higher elevation (+ 100 m), and further away from major 
sources in the Duwamish Valley, providing a good regional background. 

5. Compare air toxics concentrations to nearby 2017 National Air Toxics Assessment (NATA) model 
estimates. We will compare our results to the 2017 National Air Toxics Assessment model. The 
analysis will include mapping (ArcGIS or similar) and descriptive statistics for the census tracts 
containing or near to sampling sites, and in the focus community. 

6. Identify and quantify air toxics sources through source apportionment. We will use both data 
collected specifically for this project and leveraged data from the existing, collocated sites. The 
existing instruments and data collected vary across all the fixed sites. They include 
aethalometers (UV to IR absorption, with2 or 7-channels), fine particulate matter (BAM and/or 
nephelometer), CO, NOx, and meteorological parameters (wind speed, wind direction, 
temperature, barometric pressure, relative humidity). We will use all of the available data in a 
factor analysis (e.g., PMF or Chemical Mass Balance, CMB) to identify and quantify air toxics 
sources such as transportation, industrial facilities, or other sectors (e.g., residential 
woodburning). The factor analysis will examine monitored concentrations of air toxics, metals, 
PAHs, black carbon, fine particles, carbon monoxide, nitric oxide, and may include 
supplementary data such as traffic counts, temperatures, wind speeds, and humidity. As they 
are available, we will also include organic carbon, elemental carbon, and many other particle 
fractions from any 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. 

7. Extrapolate risks from the fixed sites to quantify potentially exposed populations and their 
potential risk. If a chemical marker or PMF pattern appears to provide relatively consistent 
ratios to the toxics that drive most of the risk (e.g., benzene, 1,3-butadiene, formaldehyde, 
ethylene oxide), we will extrapolate the air toxics levels beyond the fixed sites to the 
surrounding census block groups based on estimated source emissions, with associated 
uncertainties indicated prominently. We will investigate ratios of the marker/pattern to specific 
air toxics, as well as to criteria pollutants. 

8. Additional multivariate geospatial analysis based on the concerns of the focus communities. 
Based on the concerns expressed by the focus communities, we will conduct additional 
analyses. The analyses could include, or be specific to, additional measurements or data 
requested by the communities but not specified beforehand. It could also include using existing 
data to produce a high-resolution gradient or map of pollutants or risk for nearby industrial 
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areas, the Port of Tacoma or Seattle, or gradients from the nearby roads and vehicles, or other 
specific concerns that the communities identify. 

14 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 figure 6.  

Figure 6 Data Management and Sample Flow Diagram 
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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 6. Managers can 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:  

• 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 can change data because 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 

• 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. 

Table 13 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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Table 13 List of Routine Documents and Records collected 

 

15 Assessments and Response Actions 
Our analysis and results will help us better understand air toxics trends and air toxics health risks in the 

communities in Seattle and Tacoma.  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 beyond the time horizon of this grant.   

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 air toxics pollution, but the community will 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 agency’s focus community 

work.  We also plan to continue to work in these communities to provide information and the tools to 

take next steps.  This air toxics study provides an important part of acting against air pollution by helping 
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to fill in identified data gaps.  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.  

16 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 

publicly accessible.  

Semi-annual reports on the grant progress will be forwarded to the Grant Project Officer and will be 

retained as part of the grant record.  
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17 Appendices 
 

APPENDIX TITLE 

A Canister Sampling Procedures 

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 Purple Air Operating Procedure 

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 

L NFRM Metal Sampling Procedure 
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A. Canister Sampling Procedures 
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Endnotes to School’s Air Toxics Protocol  

 

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

field runs for passive canister samplers. ERG ships the required materials in a box to PSCAA.  

PSCAA then ships the collected samples back to ERG for analysis.  

 

The stand-alone timers used with a flow control device may sometimes cause leaks and hence 

the following guidance should be considered prior to and during the study: 

• Upon each sampling event, ensure all fittings (canister to timer, timer to flow controller, 

and flow controller fittings, particulate filter) are tight. Some fittings require an extra 

quarter turn after the fitting is finger tight. Consult tightening guidance of the fitting 

vendor. 

• Leak test the sampling apparatus (canister, timer, and flow controller) every sampling run 

as per the protocol in TO-15A described below: 

o Tightly cap the inlet. 

o If the gauge is upstream of the solenoid, manually activate the solenoid (if so 

equipped). 

o Open and close the canister valve to generate a vacuum at the gauge. 

o Observe the gauge to assess the leak rate. There should be no perceivable pressure 

increase. 

o If there is a leak, gently snug the fittings and retest. If the leak persists, replace the 

sampling apparatus and/or canister and test. 

o Following a successful leak check, remove the inlet cap. 

• Leak check timer every 10 runs. 

• Replace the batteries frequently. 

• Conduct a flow check on the flow controller to ensure that vacuum (4 to 11 inches of Hg) 

will remain in the can following the sampling duration. 

• Immediately report samples that end the sampling run at ambient pressure (0 inches of 

Hg) to the QA staff for corrective action. 

 

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

conduct the leak and flow tests as described above. Using the timer, the samples can be setup to 

run at the programmed start and stop time. The technician needs to then pick up the canister from 

the field after the run.  The samples are collected once every 6 days. 

 

 

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 
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Sample Drop-off and Pickup: 

 

• 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 Duwamish 05303300571 CEWA 

Seattle Duwamish Collo 05303300572 CEWB 

Tacoma Alexander 05305300311 EQWA 

Tacoma Alexander Collo 05305300312 EQWB 

Tacoma South L St 05305300291 ESWA 

Tacoma South L St Collo 05305300292 ESWB 

Tacoma S 36th St 05305300241 YFWA 

Tacoma S 36th St Collo 05305300242 YFWB 

 

 

• 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. 

• For Sample Setup, use the Schools Air Toxics SOP to set up the sample and timer in 

Section C. For Sample Recovery, use the Schools Air Toxics SOP to recover the sample 

in Section D Steps 1 through 11. 
 

 

Duplicate Samples: 

 

• ERG will ship an extra canister for the collocated samples. 

 

Shipping 
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• 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 are: 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. 

 

 
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. 

 

We will be using ATEC model 2200 carbonyl sampler for this study. There will be one Two 

Channel model, which will be installed at Tacoma South L Street, and four Single Channel 

models used, which will be installed at the other sites. Duplicates will be run at the Tacoma 

South L Street site, and blanks will be used at all the sites.  

 

Figure: ATEC model 2200 2-channel carbonyl sampler 

 
 

Summary of Method: 
Using the ATEC Model 2200 Toxic Air Sampler, a 24-hour ambient air sample will be taken. Air 

will be drawn into cartridges for later analysis of Carbonyl compounds. The monitor has been pre-

programmed to comply with EPA Methods TO-11A. Section 7.2 of EPA method TO-11A describes 

the DNPH adsorbent cartridges in detail. The sampler consists of a single pump that pulls ambient air 

into the sampler. To control and monitor the cartridge flow rates, there is an independent mass flow 

controller for each channel.  

 

PSCAA operators will go into the field with a carbonyl adsorbent cartridge (cartridges to be kept 

cool to < 4°C), supplied by ERG’s lab. (Note: Lab will supply materials to field operators at least 

two days in advance of sampling). The operator will install the collection media, program sampler, 

retrieve collection media, fill out appropriate paperwork, and return samples to ERG’s lab for 

analysis. Prior to sampling, the Model 2200 will purge the sample line. The default purge time is one 

hour. Sampled carbonyl cartridges should be placed in cooler with ice packs after sampling for 

transport to maintain a temperature of <4°C.  

 

The following materials are required:  

• ATEC Model 2200 Toxic Air Sampler  

• 1/8” and 1/4” Stainless Steel Sampling Tubing  

• 1 - 7/16 wrench and 1 - 9/16 wrench  

• 1 pair - Polyethylene gloves  
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• NIST Traceable BIOS Defender (100ml/min – 7 L/min)  

• Carbonyl adsorbent cartridge(s) (Note-DNPH cartridges should not be exposed to sunlight.)  

• Field data sheets  

• Sampler Maintenance/Log book  

• Computer with 2200 Data Retrieval Software or USB  

• NIST Traceable Barometer  

• NIST Traceable Thermometer  

• Cooler and Ice Packs for Transport of DNPH Cartridges  

• Site AIRS codes  

• Calculator 
 
 

 
 
Equipment Installation  

The ATEC Model 2200 Toxic Air Sampler should be set up in a weather protected area with 115 

VAC current. Although not necessary, a controlled environment of 20-30°C is suggested for 

operation of the sampler.  

Mobilize the unit to the field-sampling site and plug into a 115 VAC outlet. Move power switch to 

“On”. The system will “boot up” in ~ 30 seconds. The system is operated using the ¼ VGA LCD 

color touch screen display, which shows current status, and allows entry of information into the 

system’s computer. A pen may be used as a “stylus” to operate the touch screen’s buttons.  

Run a ¼” diameter SS tube to the exterior of the sampling enclosure as a sample line. Using a ¼” 

Swagelok connector and ferrule, connect the sample line to the back of the sampler labeled “Input”.  
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Cut two pieces of 1/8” SS tube to a length of ~ 2ft. (or other length as needed to reach the sampling 

storage area for the Summa Canisters). Place 1/8” Swagelok connectors and ferrules on both ends of 

this canister line. Hook one end of each line to the positions labeled “Channel 1” and “Channel 2” on 

the back of the sample unit. The other end of these lines has quick connectors to attach to the Summa 

canisters for sampling. 
 

 
 
Sample Set-up Operation  

The following steps are necessary for the daily sample set-up. Values are entered or are pre-set and 

may be viewed on the Model 2200’s touch screen. 

 

 



PSCAA – QAPP – XA01J87901-0                                                                                                              May 2021 

 
61 

 

 
 

 

 

Sampler Program Setup  
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Sample Carbonyl Download 

 
 

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 actual data from the sampler versus what you expected the data to show to 

identify any mismatches. 

• 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. 

• 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: 

 

•  ERG will ship an extra sample for the collocated sampler.  

 

 

 

 



PSCAA – QAPP – XA01J87901-0                                                                                                              May 2021 

 
66 

 

Applicable AQS Codes for the chain of custody: 

 

Site AQS Code Four Digit Site Code 

Seattle 10th&Weller 05303300301 BKWA 

Seattle Duwamish 05303300571 CEWA 

Tacoma Alexander 05305300311 EQWA 

Tacoma South L St 05305300291 ESWA 

Tacoma South L St Collo 05305300292 ESWB 

Tacoma S 36th St 05305300241 YFWA 

 

Shipping: 

 

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

paid FedEx return label included. 

• Replacement cold icepack and max T logger will be placed 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 

 

Figure: QC Checks for carbonyl Sampler (Air Toxics Monitoring Quality Assurance Project 

Plan, WA DoE, 2020) 
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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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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 workspace.  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. 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. 

 

 

Figure: The Module Assembly and Parts 
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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: 

 
  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 
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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 10th&Well 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. 

 

The sites will be decided after consultation with the community and appropriate AQS Codes will 

be used for the chain of custody. 

 

 

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. 
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• 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 

 

 

Figure: QC Checks for PAH Sampler (Air Toxics Monitoring Quality Assurance Project Plan, 

WA DoE, 2020) 

 
 

 

 

 

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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Figure: Parts List for PUF Sampler 
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PSCAA – QAPP – XA01J87901-0                                                                                                              May 2021 

 
77 

 

 

D. The EPA 1 in 6 Sampling Calendar 
 

  

1-in-6 Day Sampling Calendar

S M T W T F S S M T W T F S S M T W T F S S M T W T F S

1 2 3 1 2 3 4 5 6 7 1 2 3 4 1 2

4 5 6 7 8 9 10 8 9 10 11 12 13 14 5 6 7 8 9 10 11 3 4 5 6 7 8 9

11 12 13 14 15 16 17 15 16 17 18 19 20 21 12 13 14 15 16 17 18 10 11 12 13 14 15 16

18 19 20 21 22 23 24 22 23 24 25 26 27 28 19 20 21 22 23 24 25 17 18 19 20 21 22 23

25 26 27 28 29 30 31 29 30 31 26 27 28 29 30 24 25 26 27 28 29 30

31

S M T W T F S S M T W T F S S M T W T F S S M T W T F S

1 2 3 4 5 6 1 2 3 4 1 1 2 3 4 5

7 8 9 10 11 12 13 5 6 7 8 9 10 11 2 3 4 5 6 7 8 6 7 8 9 10 11 12

14 15 16 17 18 19 20 12 13 14 15 16 17 18 9 10 11 12 13 14 15 13 14 15 16 17 18 19

21 22 23 24 25 26 27 19 20 21 22 23 24 25 16 17 18 19 20 21 22 20 21 22 23 24 25 26

28 29 30 26 27 28 29 30 31 23 24 25 26 27 28 29 27 28

30 31

S M T W T F S S M T W T F S S M T W T F S S M T W T F S

1 2 3 4 5 1 2 1 2 3 4 5 6 7 1 2 3 4

6 7 8 9 10 11 12 3 4 5 6 7 8 9 8 9 10 11 12 13 14 5 6 7 8 9 10 11

13 14 15 16 17 18 19 10 11 12 13 14 15 16 15 16 17 18 19 20 21 12 13 14 15 16 17 18

20 21 22 23 24 25 26 17 18 19 20 21 22 23 22 23 24 25 26 27 28 19 20 21 22 23 24 25

27 28 29 30 31 24 25 26 27 28 29 30 29 30 31 26 27 28 29 30

Sampling Day Field Blank Sampling Day

November '21 December '21 January '22 February '22

March '22 April '22 May '22 June '22

July '21 August '21 September '21 October '21

2021-2022
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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 
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 
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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 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. Purple Air Operating Procedure 
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PurpleAir sensors employ a dual laser counter to provide some level of data integrity. This is 

intended to provide a way of determining sensor health and fault detection. Some examples of 

what can go wrong with a laser counter are a fan failure, insects, or other debris inside the 

device or just a layer of dust from long term exposure. If both laser counters (channels) are in 

agreement, the data can be seen as excellent quality. If there are different readings from the 

two channels, there may be a fault with one or both. In the case of a fault, the channel may be 

marked as flagged or downgraded (suspect or known faulty). 

 

PurpleAir provides ways to get direct access to the data and there are a few different 

ways to do this. The simplest way to download the data is using the download page available 

at https://www.purpleair.com/sensorlist. This page provides an easy-to-use interface to 

download data based on a date range. You access this page by zooming into the map, then 

using the download button in the bottom right of the screen. Alternatively, a download link is 

available per sensor in the “Get this widget” section after clicking a map icon. 

- Select the sensor/s in the list you want to download. 

- At the top of the page, enter the desired date range, then click Download Selected. 

 

Correction Factors for Purple Air data: 

PurpleAir sensors use laser particle counters that measure the particle count, before converting 

that count into a mass concentration. The purpose of this is to make it comparable to data 

reported by regulatory sensors. To do this, the laser counters must assume an average particle 

density. An average density must be used because, as mentioned above, not all particulate 

https://www.purpleair.com/sensorlist
https://www.purpleair.com/sensorlist


PSCAA – QAPP – XA01J87901-0                                                                                                              May 2021 

 
122 

 

matter of a certain size has the same density. For example, if you weighed 1000 particles of 

wildfire smoke and 1000 particles generated from gravel dust, the wildfire smoke would be 

much lighter. In the case where the predominant source of PM2.5 is from wildfire smoke that 

has a lighter density than the assumed density used by the sensor, the sensor data will 

predictably overestimate the mass concentration and read higher than the regulatory monitor. 

Similarly, if the predominant source of PM2.5 was a denser material like gravel dust, the sensor 

data would predictably underestimate the mass concentration and read lower than the 

regulatory monitors.  

EPA and Oregon’s Lane Regional Air Protection Agency (LRAPA) have created their correction 

factors to make Purple Air data more comparable to regulatory monitors and avoid over-

estimating the PM2.5 concentrations. We will be using one of these conversion factors for the 

data collected during our study period. 

 

PSCAA Comments about the purpose and use of the Purple Air monitor 

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

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

change. However, the Purple Air 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 and by EPA.  

For this study, the Purple Air 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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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 PM10 rather than PM2.5 by installing the WINS bypass 

downtube (RFPS-1298-127). This method replicates the sampling method for PM10 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://apps.ecology.wa.gov/publications/documents/1802020.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 
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J. Enmont Ultrafine Particle Monitor Procedure
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PSCAA Comments about the purpose and use of the Enmont monitor 

CAUTION: The Enmont monitors are used for primarily educational purposes. The Enmont 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.  

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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K. Air Quality Web: Air Drop Procedure 
 

 

 

Air Quality Web: Air Drop 
 

March 2016 

Version 1.0.0 
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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/
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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 

I 

If all sensors did not start or end 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 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. 
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L. NFRM Metal Sampling Procedure  
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