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1 Project Plan Identification and Approval
The NEAR ROAD AIR TOXICS MONITORING ASSESSMENT IN A HIGHLY IMPACTED COMMUNITY —
SEATTLE CHINATOWN INTERNATIONAL DISTRICT quality assurance project plan is approved.

Approved by

1) Signature: W Date: P, / é / I

Matt Harper — Project Manager, Puget Sound Clean Air Agency

2) Signature: 7&___11 S‘?,_ pate: 3/ F/¢

Kathy Strange — Technical Andlysis Manager, Puget Sound Clean Air Agency

3) Signature: Date: ?’2-.201@

Sean Lundblad™ Quality Assurance Coordinator, Department of Ecology, Washington

4) Signature: (/‘J Z%, F/g LAg Date: (g/(* )/ (,,
Debbie Kline — EPA Grant Project Officer, USEPA Reglon 10°

- /, /
5) Signature: / /4‘\ %y— ; Date: ? z,.3/’,f / é

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 XA01J10401. The contents have been prepared in
accordance with EPA QA/R-5, “EPA Requirements for Quality Assurance Project Plans”. EPA/240/B-01/003
March 2001.
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2 Acronyms and Abbreviations

AQS
ANSI
APTI
ASTM
CID
CFR
cocC
DAS
DNPH
DQA
DQOs
EDO
EMAD
EPA
GIS
GLP
HAP
10
LAN
LIMS
MQOs

Air Quality System

American National Standards Institute

Air Pollution Training Institute

American Society for Testing and Materials
Chinatown International District, Seattle, Washington
Code of Federal Regulations

chain of custody

data acquisition system

2,4 Di-Nitro-Phenyl Hydrazine (Brady’s Reagent)
data quality assessment

data quality objectives

environmental data operation

Emissions, Monitoring, and Analysis Division
Environmental Protection Agency
geographical information systems

good laboratory practice

Hazardous Air Pollutants

Inorganic

local area network

Laboratory Information Management System
measurement quality objectives

NAAQS National Ambient Air Quality Standards

NATTS

National Air Toxics Trends Network

NCORE NCore Multipollutant Monitoring Network

NIST

NRNO2TAD

National Institute of Standards and Technology

OAQPS Office of Air Quality Planning and Standards

ORD
PM2.5
PQAO
PUF
QA
QAC
QAPP
QmMP
PSCAA
SLAMS
SOP
SPMS
SvOoC
TO
TSA
USEPA
UATS
VOC

Office of Research and Development
Particle Matter — 2.5 microns or less
Primary Quality Assurance Organization
poly-urethane foam

quality assurance

quality assurance coordinator

quality assurance project plan

quality management plan

Puget Sound Clean Air Agency

state and local monitoring stations
standard operating procedure

special purpose monitoring stations
Semi-Volatile Organic Compounds
Toxic Organic

technical system audit

United States Environmental Protection Agency
Urban Air Toxics Strategy

volatile organic compound

Near Road NO2 Technical Assistance Document

May 2016



PSCAA — QAPP — XA01J10401 May 2016

Table of Contents

1  Project Plan Identification and APProval ... iciiiie ettt e e e e 2
P Yol do ] 0 1Y/ 0 g 13- T o I Y o o =1V =1 Lo T o 3PP 3
I 1y o ] o = U =PSRRI 6
N 0 115 g1 01 o T3 E PP P ROV STOPPRTI 7
5 Project Task Organization .......ccceiicciieii ittt e e e tre e e e et ae e e s eatae e e eentae e e eenbteeeesaraeeeennrenas 7
6  Problem Definition and BaCKZIrOUNG..........ccoiiuiiiiiciiiee ettt e et e e e evte e e e e bee e e eeraeeeesanes 10
7 Project Description @nd TasKS .......cccuiieiiciiiieciiiee et e e eectte e e eette e e eetae e e e ebteeesebeeeesssaaeessnseneessastaeaesnes 11
8  Sampling DesigN and OBJECHIVES ...cuvviiiiiiiiie ettt e s e e s e e s s e e e s srreeeesnes 15
9  Quality Objectives and Criteria for Measurement Data .......ccccceeeciiirieeeee et e e e e e eeannns 16
10 Special Training Requirements/Certification .........ccccueiieiiieiiie et e 17
11 Documentation and RECOIMS ........oiiuieiiiiiiiiiente ettt ettt st sttt et e b e s bt e st e st e s beesbeennes 18
12 Standard Operating Procedures for SAmMPliNgG .......eeeeeiiii et 19
2 R YT 0 Y o] [T Y= LU Yo | USSRt 20
12.2  Analytical Methods REQUINEMENTS......cciiciiiieiciiiee ettt e e s e e s e e e sbee e e e sreeeeesanes 20
12.3  Quality Control REQUIEMENTS ...ciiiiiiiiiiiiiiee ettt et e e st e e e sbee e e s s bteeessbeeeessseeeessanes 21
12.4 Instrument/Equipment Testing, Inspection, and Maintenance Requirements..........cc.cccueeen.... 21
12.5 Instrument Calibration and FrEQUENCY .......ceeccuiieiiiciiiee ettt e et e et e e e evre e e s ereeeeeeanes 21
12.6 Inspection/Acceptance for Supplies and ConsumMables........c.ccocveeeeiieiiieeecieeceeeee e 21
12.7 Data ACQUISITION REQUITEMENTS ..eiiiiiiiiiiiieiieeeerriiiteeee e e e s ssiritee e e e s s s ssabaraeeeessssssssbsseeeeessssssnsnnns 21
12.8 Data Validation, Verification and ANalysis......cccceeieciiiiiiciiii et 23
13 Data ManagemENT c.ccceiiiiiiiiiiiiiiiiiiieieieteteeeee ettt ettt et eeteteteteteteaeteteteaeee s et e tete et teteteeeeeeeteaeseeeaeaeteeeeeeeaeaees 26
14  Assessments and RESPONSE ACLIONS ........uuiiiiiiieiiiiciiiee e e e eecrrre e e e e e essab e e e e e e e ssanrereeeeeesennsnraneeeens 29
T 2 0=Y o o) o d R o AV =T F= T =] o =T o U PRE 30
ST Y o =Y o o ol T3P 30
A. Canister Routine Sampling ProCEAUIE .....cocvviii ittt st e s are e e e saeae e eaeee 31
B. Carbonyl Routine Sampling ProCeAUIE .........c.uiviieiiieieeitie ettt e e aaee e 35
C.  PUF Routing Sampling ProCEAUIE ......cccuuiiiieiiie ettt e e rae e e s stae e s e saaae e e enaae e e e aaeeeean 40
D. The EPA 1in 6 Sampling Cal@NAr .....cccoo i e e e e e e e e e e esbr e e e e e e e e e ennnnens 48
E. AE-33 “7 Channel” Aethalometer Sampling Procedures ..........cocoeuieeeeciiiieeecciieee et 49
F.  AE-51 Micro Aeth QUIck Start GUIdE.........c.ceiiiiiiiieieee e 53




PSCAA — QAPP — XA01J10401 May 2016

AirBeam Operating PrOoCEAUIES ........uuiiiieieeiicciiieeee e e e e ecccrte e e e e e e e eeertbreeeeeeeeesnbsaaeeeeeeeesnnsraaeeeaeesanns 80
H. Community Directed Canister SAmpling ProCedUreS........cuivvuiiiiiiiiiieeeiiieeeeciree e esireeeesveeeesiaeee s 87
I.  PM2.5 Partisol Procedure Link and PM-10-2.5 Designation........cccccueeeeiieeeeciieeeeccieeeeeeveee e 103
J.  Enmont Ultrafine Particle Monitor PrOCEAUIE .......cccuviiiiiiiiiecciiee ettt e eiree e 104
K. Air Quality Web: Air Drop ProCEAUIE........ciiiiiieee ettt ettt e et e e e itee e s e ave e e e e entae e e enraeas 118




PSCAA — QAPP — XA01J10401 May 2016

3 Listof Figures

Figure | Title Page
1 QAPP Distribution Plan 7

2 Desired Results Diagram 9

3 Map of Fixed Sites 12

4 Reports Plan 19

5 Reference Standard Operating Procedures 20

6 Methods and Anticipated Quality Levels 24

7 Validation Check Summaries 26

8 Data Management and Sample Flow Diagram 27

9 List of Routine Documents and Records Collected 29




PSCAA — QAPP — XA01J10401 May 2016

4 Distribution

This Quality Assurance Project Plan has been distributed to the individuals listed in Figure 1. The
document is also available upon request from the Project Manager.

FIGURE1 QAPP Distribution Plan

NAME ROLE CONTACT

Erik Saganic Air Resource Specialist, PSCAA eriks@pscleanair.org
Kathy Strange Technical Analysis Manager, PSCAA kathys@pscleanair.org
Tania Tam Park Environmental Justice Manager, PSCAA taniap@pscleanair.org
Audit File Audit File for USEPA Grant \\Chinook\Projects\Hi-C\
Sean Lundblad QAC, Washington Department of Ecology Slun461@ecy.wa.gov
Mike Ragan Air monitoring Coordinator WA DOE Mragd6l@ecy.wa.gov
Debbie Kline Grant Project Officer, USEPA Region 10 Kline.debbie@epa.gov
Chris Hall USEPA Region 10 Hall.christopher@epa.gov
Alan Lee Grant Specialist, USEPA Region 10 Lee.alan@epa.gov

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

5 Project Task Organization

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

PROJECT MANAGER — Responsible for all aspects of completing project tasks including accurate
operational financial activities reporting, choosing fixed monitoring sites and contracting for their use,
contracting with the analysis laboratory, providing oversight for installation and operation of monitoring
equipment, completing the fixed site air toxics sampling, mobile monitoring, and providing support for
community directed sampling. (Matt Harper)

CID OUTREACH/ENGAGEMENT TEAM MANAGER — Responsible for managing the PSCAA
outreach/engagement team for the Chinatown International District community activities associated
with the grant. The engagement team responsibilities include partnering with community leaders,
conducting community air quality and air toxics education sessions, soliciting, advising, and collaborating
with the community leaders to provide input on monitoring site selections, make decisions about
community directed sampling, following through with post sampling data evaluations, risk assessments,
and collaborating with the community leaders to design mitigation strategies and action steps with the
overall goal of authentic engagement with the community to help reduce community burdens to toxic
air pollutants. (Tania Tam Park)

Community leaders — Responsible for communicating and collaborating with community members, and
PSCAA outreach team members. The leaders are responsible for helping to provide information flow so
that as members of the community outreach team identify opportunities for engagement, leaders can
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effectively share information with community members within their neighbor networks. Finally, the
community leaders are responsible for collaborating with project partners to guide mitigation strategies,
processes, and action steps. (To be determined)

USEPA REGION 10 PROJECT OFFICER — Responsible for ensuring that project budgets and expenses are
reported on time, and that the project achieves the desired outcomes. (Debbie Kline)

CID OUTREACH TEAM — The team is a cross-functional team that is charged with being the primary
PSCAA contact touch point for the community. The team is responsible for communicating and
responding to the community. The team is responsible for engaging community members about air
quality concerns, providing education, and air quality risk information, and providing an interface for
community leaders and community members to engage in air quality improvement actions. The team
does have reach-back capability so that if there are appropriate engagements that can happen with air
quality experts (for example Engineering, Monitoring, Analysis, or Inspections), the team can pair
community members with experts from the PSCAA staff. (Landon Bosisio, Julio Sanchez, Phil
Swartzendruber, Steve Fry)

PSCAA TECHNICAL ANALYSIS AND MONITORING TEAM — The analysis team is responsible for the data
analysis and air toxics risk assessment that will be generated after the data has been collected. This
analysis information and risk assessment will be available in the final report, and the community will
have an opportunity to receive and process this information as the Community Team and PSCAA
Engagement team work on outcomes from the grant associated with air quality education, risk
mitigation strategies, and air quality action steps. The monitoring team is an experienced, specialized,
professional team that is charged with installation, operation, quality assurance, and initial analysis of
air monitoring data that is collected during this project. The team consists of three air resource
specialists, data specialist, two air monitoring specialists, a quality assurance specialist and an air
monitoring team lead. (Greg Sandau, Adam Petrusky, Mary Hoffman, Walter Zylowski, Phil
Swartzendruber, Erik Saganic, Sara Conley)

QUALITY ASSURANCE OVERSIGHT — WA Department of Ecology is normally the PQAO for air monitoring
activities at the Puget Sound Clean Air Agency. Ecology has written a Quality Assurance Project Plan for
its NATTS sampling at the Beacon Hill NCORE site in Seattle, Washington. PSCAA shall follow the Ecology
QAPP while conducting NATTS-style sampling. Ecology will be providing a review/approval step of this
project QAPP and will provide audit services of the main air toxics samplers (VOC, carbonyl samplers).
However, there are monitors that are being used for this study which Ecology will not be auditing.
Ecology may not have all of the equipment or sufficient knowledge of every device to properly perform
a performance evaluation. For this project, because it is unique and not part of the Washington State
approved network, PSCAA will perform quality assurance oversight for all NON-NATTS-style sampling.

Puget Sound Clean Air Agency technical analysis and monitoring teams are responsible for quality
assurance oversight of all activities not covered by Ecology. This document describes in detail, all of the
quality assurance activities and requirements that are necessary to achieve project results.
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CONTRACT LABORATORY — The contract laboratory consists of a Program manager, Program QA Officer,
and various other technical advisors. The Program manager and QA Officer work together to implement
the laboratory QA system according to the laboratory analysis QAPP. The QA Officer is s responsible for
ensuring the overall integrity and quality of the laboratory contracted results. He or she reviews the ERG
and PSCAA QAPPs and determines whether procedures are executed in accordance with the QAPPs. The
lines of communication between the Program manager and Program QA Officer are formally established
and allow for discussion of real and potential problems, preventative actions, and corrections. At any
time during the program, additional QA/QC measures may be initiated upon consultation between the
Program manager and QA Officer. (Julie Swift)

FIGURE 2
Figure 2: Desired Results Diagram
Community PSCAA CID / \
Team outreach Outcomes
L] =
Leaders Manager Authentic communication
Air Toxics Risk assessment

Members Members Community directed samples

Air quality education
Relationships

Catalyst Air quality mitigation actions
Highway Air Toxics Risk mitigation strategies
Impacts Project Empowerment

Project Manager \

Air Monitoring Team
Quality Assurance oversight
Data Analysis Team

Figure 2 describes the chemical equation that will be required to make this grant work. The main
ingredients will be the community team, and the Chinatown-International District (CID) outreach team
working to provide the desired outcomes. The Near Road Monitoring Project team will provide the
catalyst for the reaction to occur. The Project team consists of at least two functional PSCAA employees
who will also be part of the engagement team. The project team provides the sampling, air quality data,
risk assessment expertise, and air quality education products to allow the Community Team and the CID
Outreach team to connect in a meaningful way based on credible scientific work. This quality assurance
project plan will put in place the elements necessary to ensure that the scientific work performed is
credible, with known quality.
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6 Problem Definition and Background

Hundreds of thousands of people live near highways in the state of Washington. Local and national
studies show that air quality is significantly degraded near congested highways. More and more health
studies are identifying congested highways as an important air pollution source which causes negative
health effects. The CID is the center of Seattle’s Asian American community, and the neighborhood is
intersected by I-5 and I-90, which is one of the highest traffic areas in the Pacific Northwest. There are
other important air pollution sources near the CID.

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

Throughout the history of the CID, disadvantaged people have always lived in and along this important
corridor in Seattle. People who have disadvantages may not have the knowledge or resources necessary
to protect the air quality. The Puget Sound Clean Air Agency is responsible for protecting the air quality
for ALL people in this area. Therefore, the CID is an important area to work on air quality issues with the
ultimate goal of helping protect Seattle air quality.

For those reasons, in 2013, the Puget Sound Clean Air Agency and the Washington Department of
Ecology collaborated and installed an air pollution station which is in the national NRNO2 air monitoring
network. The station is located in the heart of the CID, and collects data on an hourly basis for important
criteria pollutants NO2, CO, and PM2.5, meteorology, as well as other parameters.

In fall 2014, the PSCAA conducted a very limited local pilot study to test small portable sensors in the
near road environment. Our data confirmed results from previous studies which concluded that there
were air pollutant concentration gradients for pollutants such as NO2, CO, and PM2.5. The different
pollutants did have different gradient curves. This means that pollutants were measured at higher
concentrations near the road, than they were in neighborhoods, and generally, levels were observed to
be lower the further away they were from the highway, but the results varied by pollutant.

After studying the analysis from the local pilot study, agency leaders wanted to know more about how
air toxic pollutants varied from highway to neighborhood. What was the gradient seen by pollutants that
drive local air toxics risk? After initial engagements with community members about the pilot study,
community members wanted to know more about air pollutant risk, and how it varied through the
neighborhood? And what health effects are associated with these risks? What can be done to reduce
these risks?

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

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

Estimate air toxics concentration gradients with proximity to the highway.

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

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

YV V V VY

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

10
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> Extrapolate risks from the gradient study to quantify potentially exposed populations and their
potential risk.

Measuring air toxics components is a very tricky and expensive activity, because ambient levels of air
toxic chemicals can often times be very low. For example, in similar studies in Tacoma, we found that
often, many of the HAPs would often fall below detection levels. This document will describe what it will
take to measure risk-driving HAPs, and to try and help the community get to the bottom of these
important air quality issues. The design of this study will result in an efficient, transferrable, and
scientifically defensible method to get answers to these important questions about air toxics risks, and
what can be done about them.

7 Project Description and Tasks

The PSCAA monitoring team will sample air toxics in the CID using leveraged monitoring, and several
project specific approaches. The leveraged monitoring already exists, or supports another project or
program directly. It can support this project indirectly. Project specific approaches are Fixed site
sampling, community directed sampling, and mobile monitoring.

There are several important monitoring activities that are already in place that we are leveraging that
are not covered as part of this project, but are worth noting.

LEVERAGED (EXISTING) MONITORING:

Beacon Hill Air Monitoring Site — This monitoring site is nearby, and is monitoring air toxics under the
Quality Assurance Project Plans that are already implemented in the State of Washington under the
Department of Ecology’s Air Quality Program’s quality system:

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

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

Seattle 10" & Weller Monitoring Site — This monitoring site already has important air monitoring
activities ongoing that are under the Quality Assurance Project Plans implemented under the
Department of Ecology’s air quality system. These activities include Nitrogen Dioxide and Carbon
Monoxide Reference Method sampling, meteorological monitoring (WS, WD, T), Particulate Matter
Speciation sampling, Particulate Matter (PM2.5) sampling with a Federal Equivalent method, and Black
Carbon sampling using the Aethalometer™. Recently in 2015, EPA Region 10 staff conducted a TSA on
the monitoring activities at the Seattle 10" & Weller Monitoring site. Therefore, existing monitoring has
been rigorously assessed.

PROJECT MONITORING:

Fixed site sampling:

Three monitoring sites will be chosen in accordance with project goals, air toxics monitoring siting
criteria, community input, and logistical considerations.

11
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Fixed site monitoring methods are used at these three sites:
e Seattle 10" and Weller
e Seattle Gatzert Elementary Yesler Way
e Seattle International District (6" and Jackson)

The monitoring sites must have one site that is considered near road (less than 50 meters from the
road), one monitoring site that is located approximately 500 meters (at the Bailey-Gatzert Elementary
School Campus), and one site that is located between 50 and 500 meters on the West side of the
highway (location near the intersection of 6" & Jackson).

FIGURE 3 Map of Fixed sites

ki |
S-Well‘e,r-St

i

34

Seattle 10" and Weller: This site is located about 20 meters from the I-5 highway in the heart of the
CID. The site will support project monitoring for one year. The site is predicted to be the “maximum

concentration” of Highway air toxics pollutants. The site is a Near Road, Microscale monitoring site. The
site is already operating, and has enough space and power to support the project monitoring to include
the parameters:

12
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VOC using TO-15a method, full suite of VOC’s to include Benzene and 1,3-Butadiene.
Aldehydes using TO-11a, full suite of aldehydes including formaldehyde and acetaldehyde.

Y V VY

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

» PAH using TO-13a PUF samplers, to monitor for Polycyclic aromatic hydrocarbons.
These parameters are to be measured 1 in 6, meaning one daily sample for every six days. Along with
the project specific sampling, the continuous monitors, and the PM2.5 chemical speciation samplers will
provide this monitoring site with a full suite of air toxics parameters, so that a credible, technical risk
assessment can be performed.

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

the Yesler Terrace neighborhood, across the street from the Little Saigon area of the CID. The site will be
a temporary one year site, which will support project monitoring. The site is predicted to represent the
“general neighborhood ambient concentration” exposure. The site is a neighborhood scale monitoring
site. The site is designed to be able to support the following project monitoring methods:

> Continuous PM2.5 Black Carbon and UV Carbon monitoring by Aethalometer™.
VOC using TO-15a method, only Benzene and 1,3-Butadiene (1 in 6).
Aldehydes using TO-11a, only formaldehyde and acetaldehyde (1 in 6).

Y V V

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

Seattle International District (6™ & Jackson): This site is located West of I-5 in the heart of the CID, and
will be placed such that it will be able to monitor for pollutants coming from the Highway at a distance

farther than the “maximum concentration” site, but closer than the 500 meter ambient concentration
site. The site is a middle scale monitoring site. The site is designed to be able to support the following
project monitoring methods:

> Continuous PM2.5 Black Carbon and UV Carbon monitoring by Aethalometer™.

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

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

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

Community Directed Sampling

In addition to the fixed sites, we will sample air with 20 passive VOC canisters. The purpose of these
canisters is for community use for targeted sampling. This will allow the community to identify locations
of interest, actively participate in collecting samples, and learn VOC concentrations at those locations.
We will sample on the same days that fixed sites are operating to provide greater spatial gradient
information. We will allow community members to collocate samplers if they choose to assess precision
of the data being collected. If community members want to pursue understanding better information
spatially, then we will allow the samples to be taken at various locations throughout the area under
study. The laboratory will give us passive regulators to use for these samplers (up to 5), so we will be
able to assess at least five locations at any one time in addition to the fixed site sampling. The sampling
will be directed by interested community members, and NOT by the air monitoring team. The

13
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monitoring team will most likely set up the samplers, and collect the samples for the monitoring, but
there may be interested community members who would like to conduct the sampling themselves.

If community members do desire to conduct the sampling, then community members need to be given
training on the use. The air monitoring team will offer training on the SOP’s of these samplers with the
interested community members. Only monitoring team members, or supervised and trained community
members will be allowed to sample these 20 VOC canisters. If community members actually operate the
samplers, then the monitoring team will document the operators for each of the samples taken.

Mobile monitoring

In addition to the community directed sampling, and the fixed site sampling, the PSCAA monitoring team
will include at least 10 monitoring runs using mobile monitoring tools. The purpose of this monitoring is
to more fully cover the geography of the study area, while also understanding the capabilities and
limitations of mobile sampling techniques. Mobile monitors can measure parameters including, but not
limited to:

» Fine Particle count and light scattering using nephelometers.
Temperature and Relative Humidity.

GPS positional and speed information.

Nitric Oxide (NO) and Carbon Monoxide (CO) using micro-sensors.
Total VOC measurement using Aeroqual monitors.

Ultrafine particle count using an Enmont PUFP-C100.

Black Carbon by using Micro- Aethalometer™.

YV V VYV Y

These monitoring techniques can be included together, or used separately. The mode of data capture
may be a motor vehicle, a bicycle, walking with a backpack, or using other mobile technologies.

The method of quality assessment will always be twofold: (a) To include measurements taken at each
fixed monitoring site as the mobile platform is moved around the study area. (b) To include quality
checks before and after the sampling runs (if possible). The Agency has techniques for data ingestion,
alignment, and cropping, so that mobile data can be stored in a database and analyzed. The Agency has
further developed techniques to temporally adjust data captured on mobile platforms. The analysis
team will create grid cells with multiple passes, so that a time adjustment curve can be created to
correct all the data to make more meaningful comparisons.

Mobile monitoring techniques are being developed across the country, and there are now at least two
laboratories which are testing and publishing device capabilities. The monitoring team will review and
utilize guidance documents from the following sources:

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

South Coast AQMC, http://www.agmd.gov/ag-spec/home

14
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Corollary benefits of using mobile monitoring techniques include the ability to use small, inexpensive
tools to assist in explaining environmental measurement concepts to community members. The benefits
of using micro-sensors for outreach and education are particularly well-suited to be successful for the
efforts in this project. Community members will be encouraged to utilize these mobile sensors, and
community data will be used in the analysis conducted by the analysis team.

For each micro-sensor sampling system used, a second identical set will be needed to assess the
instrument to instrument precision. The number of precision measurements should be approximately
10% of the total samples measured for each of the mobile systems used.

Intended Use of the Data

The project will identify and more accurately define air toxics risks in a community near a major highway
and a newly-established NO2 and PM2.5 near-road monitor. The project will involve and educate
community members about these risks, and provide broader information about how these risks apply to
other near-roadway communities across the Northwest.

8 Sampling Design and Objectives
There are six data analysis objectives and a seventh, non-data driven qualitative objective which the
sampling plan is designed to inform.

=

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

N

Estimate air toxics concentration gradients with proximity to the highway.

H W

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

Ul

)

)

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

)

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

)

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

7) Members of the very diverse and highly impacted Chinatown-International District community
have told us that air quality is a significant concern, especially with sensitive subpopulations.
This project is designed to help to put that concern into a broader context, and place solutions
into the hands of community members.

In order to meet these objectives, the sampling design is set up to sample in Three Fixed Site locations,
mobile monitoring, and community directed sampling.

As discussed in section 5, Project Task Organization, we have set up a team of professionals who will
perform various engagements in the CID in order to understand and react to the concerns in the
community over air quality.

In order to meet the data quality objectives, the monitoring team will take a standard approach to
quality assurance. For example, the quantities measured for VOC’s, and Aldehydes are important
because they involve measuring risk drivers, such as 1,3-Butadiene, Benzene, and Formaldehyde. For

15
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these programs, the monitoring team will be using TO-15a, and the most comprehensive, most recent
versions of the Standard Operating Procedures for organizations who are also doing this sampling. The
standard, stringent approach will allow the monitoring team to have a very good idea of Minimum
Detection Levels, and the data set should result in a quantitative set of HAP levels, which can then be
used to calculate risks using unit risk factors. A summary of methods is found in figure 4 on page 19.

Another example of the graded approach to quality assurance lies with the combined use of
Aethalometers and the use of Micro-sensor monitors at some fixed sites to estimate levels of BC, CO,
NO, and fine particulate matter counts. The Aethalometers are used with the SOP (provided in the
appendix), because Diesel particulate matter can be estimated from Aethalometer BC measurements,
and DPM is a significant risk driver. These Micro-sensor samplers (CO, NO and fine PM counts) will be
used without a structured stringent SOP, because these techniques are new, and used in tandem with
other more reliable techniques (Federal Reference Methods for Trace CO, and NO) to take similar
measurements. We will be using Micro-sensor samplers side by side for a period of at least two weeks,
so that we can evaluate performance characteristics. Also, the individual sensors used in these samplers
have undergone laboratory assessments at EPA and SCAQMD sensor laboratories. Data quality of these
Micro-sensor samplers may be lower because of the sensing technology, lack of formalized SOP, and
they may not have the sensitivity in the low ambient measurement range. We are confident that we will
meet the study objectives. Our important risk drivers (TO-15a, TO-11A, BC) are going to be measured
with tried and true systems that have been in place for many years and have mature quality systems.
And risk estimates rely more heavily on the standard, tried and true monitoring methods, than the
micro-sensor systems.

9 Quality Objectives and Criteria for Measurement Data

The purpose of the quality objectives and criteria for measurement data is to define what quality
systems and requirements already exist for air monitoring data sets proposed for collection in this study,
and to define what parameters need to have quality systems defined in this document.

The Plan is written using guidance from EPA Requirements for Quality Assurance Project Plans for
Environmental Data Operations (EPA QA/R5) and Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume Il, 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:

e  “Ecology Air Program QAP”: Air Monitoring Quality Assurance Plan document 99-201
(Rev. 4/2010)

e “Ecology Toxics QAPP”: Air Toxics Monitoring Quality Assurance Project Plan (March
2012)

Further, this plan references Quality Assurance Project Plans that already are implemented by EPA in the
United States under the EPA’s National Monitoring Programs. Under Contract Number EP-D-14-030
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from 2016, the Category 1 Quality Assurance Project Plan for UATMP, NATTS, CSATAM, PAMS, and
NMOC support is used by the contract laboratory.

e “ERG Toxics QAPP”: Support for the EPA National Monitoring Programs (UATMP, NATTS,
CSATAM, PAMS, and NMOC Support) Contract Number EP-D-14-030 Quality Assurance Project
Plan for Eastern Research Group, Inc. 601 Keystone Park Drive, Suite 700, Morrisville, NC 27560.

Finally, this plan does use the Graded Approach to Quality Assurance. For example, the data collected
with a mobile monitor during the mobile monitoring phase will likely not have the same quality level as
data collected with a Federal Equivalent monitor at a stationary monitoring site. This is because for
smaller lighter sensors, there is not a built-in designed quality assurance calibration system that is
utilized on a daily or weekly basis. We will approach data results with caution from sensors that don’t
have as comprehensive a quality system. We will also build in time that each micro-sensor stops at or
near a fixed site, for a collocated sampling time. The collocated sampling times will be identified, and
analyzed, so that the mobile data quality can be better measured.

The study is based on comparison to other, well established monitoring sites in the state of Washington
where air toxic pollutants are also collected. Therefore, our data quality objectives are based in the
same science as the already established monitoring sites and methods. Data quality objectives (DQOs)
have been established for completeness, accuracy, and precision based on:

e Scientific requirements needed to address the major objectives;

e Knowledge of the measurement system;

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

duplicate samples, blank samples, and collocated samples; and

e Analyses of the data collected.
DQO'’s for NATTS style monitoring (VOC, carbonyl, etc) are already established in the Department of
Ecology’s QAPP, so we will use the same process as Ecology in assessing these DQO’s.

10 Special Training Requirements/Certification

Adequate education and training are critical to any monitoring program that strives for reliable and
comparable data. EPA National Monitoring programs are performed using accepted EPA, NIOSH, and
OSHA sampling and analytical protocols and requiring the efforts of field sampling personnel and
analytical laboratory staff. Training is aimed at increasing the effectiveness of employees involved in the
project. Personnel assigned to ambient air toxics monitoring activities and for laboratory analysis
activities will meet the educational, work experience, responsibility, personal attributes, and training
requirements for their positions.

The Puget Sound Clean Air Agency monitoring team has experience and training with all of the sampling
methods that will be employed by the study. There may be occasion for community leaders or members
to participate in data collection, or mobile monitoring. In these instances, the community members will
be closely supervised by monitoring team members, and data will be reviewed during the analysis
phase, so that the conditions under which the data were collected will not negatively impact the overall
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analysis or conclusions of the study. Later in this QAPP we will discuss recordkeeping requirements for
this project. These requirements are in place so that data with unacceptable error are excluded from use
in study conclusions.

The Quality Assurance Coordinator of the Washington State Department of Ecology will conduct
courtesy audits of the NATTS style monitoring equipment to be used in this study. For Non-NATTS style
monitors, the PSCAA staff will conduct audits. These audits will be conducted, and the monitoring team
will ensure that data that is not bracketed by passing audits is not allowed to be used in study
conclusions. This step will assist technical data collection in ensuring that the data used in the study will
be of known quality.

The contract laboratory utilized in this project has trained technicians and supervisors who complete
analyses according to the Compendium methods for Toxic Organic and Inorganic compounds, and who
report data to the AQS system. The data reported to the AQS system will be of known quality because
data is accompanied by appropriate flags, minimum detection levels, and metadata. Analytical
laboratory personnel involved in this project have been trained in their tasks and have many years of
experience in the duties they will be performing. Training of ERG laboratory personnel is recorded in the
ERG Training Records in an Access database. It is the responsibility of the trainee and the laboratory’s
System Administrator to keep the Training Records up to date. Special certification is not needed for the
analysis of the ambient samples through the contract.

The contract laboratory maintains appropriate SOPs for each of the analytical methods. These SOPs are
presented in Appendix C of “SUPPORT FOR THE EPA NATIONAL MONITORING PROGRAMS” under
Contract Number EP-D-14-030as presented in the Category 1 QAPP, approved by EPA in 2016.

11 Documentation and Records

All records produced during and throughout this work are of public record, and will be retained by the
Puget Sound Clean Air Agency under standard retention record laws. The Puget Sound Clean Air Agency
will utilize several different types of records, and will make any and all records available to the public.
There will be a Final Report that will be submitted by the Puget Sound Clean Air Agency to the EPA, and
the community. Puget Sound Clean Air Agency will post this report on its website, and will take steps to
ensure that this report is readily available in multiple formats, so that persons of every ability can review
the report.

The resulting report from this work will be a highly technical report that will outline data collected,
observations, analysis, recommended actions, and conclusions. The report will have a very technical
Appendix that summarizes all of the data collected during the study. The following figure will be used by
project participants in planning for document and record storage. Additionally, in order to communicate
more effectively with the community, the Agency may summarize the technical findings into easier to
read Information Sheets.
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FIGURE 4 Reports Plan

RECORD TYPE FORMAT DESCRIPTION

Grant quarterlies Electronic or Paper  Available on demand by contacting Project Manager
Final Report Electronic or Paper Available on www.pscleanair.org or by contacting PM
Agreements Electronic or Paper Available on demand by contacting PM

Finances Electronic or Paper Available on demand by contacting PM

Data - Network Electronic Available via WA Department of Ecology

Data - Lab Electronic Available via AQS or by contacting PM

Data — Mobile Electronic Available on demand by contacting PM

SOP QC checks Electronic or Paper Available on demand by contacting PM

Logs Electronic Available on demand by contacting PM

All Records Electronic or Paper Available by contacting PSCAA Public Records

12 Standard Operating Procedures for Sampling

This project requires the use of many different Standard Operating Procedures for Sampling and
Analysis. This section focuses on Sampling SOP’s, because the contract laboratory will be using the
library of SOP’s for analysis of samples. Much of the sampling techniques used in this project will already
have WA Department of Ecology approved SOP’s to draw from. Some of the micro-sensing sampling
techniques do not yet have SOP’s, and these will be developed from existing guidance, and existing
doctrine used in the monitoring field. The following Figure summarizes the Method, and the reference
used by the operators as the SOP. Developed from these SOP’s are Field procedures in the Appendix.
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FIGURE 5 Reference Standard Operating Procedures

METHOD REFERENCE SOP

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

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

PAH - PUF EPA Schools Air Toxics, SVOC/PAH SOP August 24, 2009

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

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

CO, NO, fine particle
count Micro-
Sensors

Community
Directed Sampling
Mobile Monitoring
Techniques

channel)
ALPHASENSE and SHINYEI micro-sensor operating procedures

EPA Schools Air Toxics, VOC SOP August 5, 2009

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

12.1 Sampling Custody
Custody of samples is handled in the individual SOP’s for TO-15a, TO-11a, PAH-PUF, and PM-10 Metals.
For each of these systems, the contract laboratory has sample sheets that we use to track sample

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

procedures and protocols to assess this quality component. Sample custody sheets are used in the Field
Procedures provided in this document’s appendix. Samples will be mailed in between the PSCAA office
and the Analytical Laboratory utilizing standard FEDEX methods. If the samples need to be shipped in a
cooler, then PSCAA and the ERG lab will coordinate.

12.2 Analytical Methods Requirements
Under Contract Number EP-D-14-030 from 2016, the Category 1 Quality Assurance Project Plan for
UATMP, NATTS, CSATAM, PAMS, and NMOC support is used by the laboratory. The reference is:

e Support for the EPA National Monitoring Programs (UATMP, NATTS, CSATAM, PAMS, and
NMOC Support) Contract Number EP-D-14-030 Quality Assurance Project Plan for Eastern
Research Group, Inc. 601 Keystone Park Drive, Suite 700, Morrisville, NC 27560.

Specifically, the laboratory contractor is required to follow all of the steps in the above QAPP.
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12.3 Quality Control Requirements

Quality Control Requirements are outlined in the individual SOP’s for TO-15a, TO-11a, PAH-PUF, and
PM-10 Metals. For these sampling techniques, the contract laboratory will send us blanks, and we will
use blanks and collocated samples in order to make an assessment of quality for these sampling
methods. For the continuous monitoring methods, such as PM2.5 BC, the Washington State Department
of Ecology SOP does require a monthly QC leak check and flow verification. We will be following the SOP
requirements for QC. For each of the systems that does not have an established SOP (Mobile monitoring
sampling systems, or Micro-Sensor samplers), we will be using manufacturers procedures to establish
methods to complete quality control assessments. An example is the AE-51 mobile, hand-held Micro-
Aethalometer. This sampling system does recommend that a flow check be conducted periodically. We
will conduct a flow verification prior to use in the study, and after use in the study.

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

12.4 Instrument/Equipment Testing, Inspection, and Maintenance
Requirements
Sampler and equipment testing, inspection, and maintenance requirements are generally listed in the
established SOP’s. For this particular study, older XONTECK 910 and 925 samplers will be used for the
TO-15a and TO-11a methods respectively. These samplers will be repaired, and we will utilize blank and
collocated data in order to ensure quality control. Other testing and inspection requirements will be
handled through normal troubleshooting and repair operations by the Puget Sound Clean Air Agency
monitoring specialists. For all systems, when indications that maintenance needs to take place, the
equipment will be taken out of service, and sampling resumed when the sampler is retested
satisfactorily.

12.5 Instrument Calibration and Frequency

Sampler and instrument calibration will be conducted in accordance with established SOP’s. In the case
of the micro sensor systems that are being developed with fine particle count, CO, and NO sensors,
PSCAA will use manufacturer’s procedures. In this case, the sensors will undergo a calibration procedure
initially, and then quality control checks will establish the system’s measurement quality indicators, and
finally, the calibration will be checked at the end of the study.

12.6 Inspection/Acceptance for Supplies and Consumables

Supplies and consumables will be visually inspected by the Air Monitoring Specialists. Any abnormalities
will be promptly corrected, and noted for the analysis phase of the study. Cases where supplies and
consumables affect data integrity will be cause for data to be invalidated. Cases where samples are
shipped in coolers, then both the sending and receiving entity will conduct temperature checks, and
these will be recorded on the sample data sheets as indicated in the SOP.

12.7 Data Acquisition Requirements
Data will be acquired primarily by the Envidas Ultimate system. Data will be recorded in the PSCAA air
quality database through either the traditional FTP import method, or will be acquired using the PSCAA
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Air Quality Drop Application. Black Carbon Data at the temporary study sites (Gatzert Elementary and
6"&Jackson) will be obtained from USB drive, and then imported to the PSCAA air quality database via
air quality drop application. PSCAA will format this data so that Ecology can submit to AQS in one batch
at the end of the study.

The PSCAA Air Quality Drop application is a tool that is designed to import and export data files into a
geographical as well as temporally keyed database. The system is capable of uploading a single file, or a
package of files in a zip format. The Air Quality Drop can read data from the following file formats:
AeroqualVoc, AirBeam, CarClipCo, CarClipO3No2, Dylos, Enmont, GPS, GPX, HourlyTelemetry, MicroAeth,
Package, RadianceResearch, SenonicsMinnow, and TsiNanoScan.

All data files used for the project will be organized in the Projects folder under the internal PSCAA Server
using the following Master Guidance:

Master Guidance for Special Project Folder and File Naming Conventions
Folder naming:

. Chinook\TechServices\Projects\
Inside project folder there are files for each year that hold folders for individual projects
that started in that year:
o ..\YYYY\ProjectName\
o Each individual project folder will have the following:
o Activity Log/About/ReadMe for the project (.xIsx)
= _.\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:
datalD_LocationID_YYYYMMDDThhmmss_R#[_comments].csv
e.g.

CPCO_PSBike_20140502T163000_R1_PSCAAToHome.csv
DyCt_GtS001_20150612T124000_R1_CXLmeasure.csv

Fields are described as follows:

. datalD: 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, Shri0t, PSBike, CrbFix. We'll
need to develop a reference table.

o YYYY: four-digit year
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. MM: two-digit month

. DD: two-digit day

o hh: optional two-digit hour

o mm: optional two-digit minute

o ss: optional two-digit second

o R: revision number of data

. comments: optional additional information

Where the only allowed characters are: a-z A-Z 0-9_.- (that is, upper case and lower case
alphanumeric, underscore, period, and hyphen). No Spaces. All fields not in square brackets are
required. All times used in file names should reflect the start time in the raw file. Notes about
time zone and other time/data issues should be noted in the project’s Activity Log/About/Read
Me file.

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

All AQS data is publically available. All study data is publically available, upon request.

12.8 Data Validation, Verification and Analysis

EPA has defined the terms “data verification” and “data validation” and those definitions shall be used
for purposes of this project. “The term “data verification” means the process of evaluating the
completeness, correctness, and conformance/compliance of a specific data set against the method,
procedural, or contractual requirements.” See EPA QA G-8 GUIDANCE ON ENVIRONMENTAL DATA
VERIFICATION AND DATA VALIDATION. The term “data validation” means the routine process designed
to ensure that reported values meet the quality goals of the environmental data operations. Data
validation is further defined as examination and provision of objective evidence that the particular
requirements for a specific intended use are fulfilled. Id. For the purposes of this grant data, PSCAA will
perform both “data verification”, and Level 1 “data validation.” Department of Ecology personnel will
conduct a Level 2 data validation process for all project data associated with the Washington network.
Data submitted by the contract laboratory to EPA’s AQS will be subject to a level 2 review. In the event
of an audit failure using NATTS style equipment, Ecology will work with PSCAA to identify invalid data
and remove it from AQS.

Data Analysis will be primarily conducted by the Puget Sound Clean Air Agency analysis team, who will
produce the final technical report. Other data users may analyze data collected from this study. Other
users are urged to use this data with caution. We will be using the Graded Approach to Quality
Assurance. As such, the following figure can be used to guide data users as to the anticipated quality
level of the data collected as part of this study.
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Parameter Method Quality Level | Site(s)
*

Volatile Organic Compounds | TO-15 Regulatory ABCT
Aldehydes TO-11A Regulatory AB,C
PM2.5 BC and UV carbon Aethalometer AE-33 High AB,C
PM 2.5 TEOM FEM FEM Method EQPM-0609-181 Regulatory A
PM 10 Metals 10 3.5/FEM EQL-0512-202 Regulatory A
PAH TO-13A ASTM method D6209 Regulatory A
PM2.5 BC mobile Micro-Aeth AE-51 Medium M
Fine particle count mobile Air Beam Low M
Fine/Total particle count Dylos DC-1700 Low A,B,C,M
(0{0) Alphasense CO-B4 Low AB,CM
NO Alphasense NO-B4 Low A,B,C,M
Ultrafine Particle Count Enmont PUFP-C100 Medium M
Total VOC Aeroqual sensor Low M

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

Indicators.

A. Seattle 10™ & Weller site
B. Seattle Gatzert Elementary Yesler Way site

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

M. Mobile monitoring technique

T. Community Directed monitoring sites

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

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

Based on statistical summaries described above, we will calculate potential cancer and non-
cancer risk estimates based on unit risk factors and hazard indices as adopted by Washington
State Acceptable Source Impact Levels.' Based on these estimates, we will provide a ranking of
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2)

3)

4)

5)

6)

air toxics, which will help us quantify the health hazards attributed to air toxics that are now
only roughly estimated through surrogate methods.

Estimate air toxics concentration gradients with proximity to the highway

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

Compare air toxics concentrations and risks to the national NATTS network

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

Compare air toxics concentrations to nearby 2011 NATA census tract estimates

We will compare our results to the 2011 National Air Toxics Assessment model. We will do a
comparison across a number of neighboring census tracts using ArcGlIS.

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

For our analysis, we will use both collected data from our sensors and leverage collocated data
from the near-road nitrogen dioxide site. The leveraged data includes speciation, black carbon,
and fine particle information. Our additional sensors will provide carbon monoxide, particle
counts, and nitric oxide concentrations, which are “markers” for vehicle pollution.

We will use the results in a factor analysis to identify and quantify air toxics sources. The factor
analysis will include monitored concentrations of air toxics, daily black carbon, fine particles,
particle number, carbon monoxide, nitric oxide, and traffic counts, temperatures, wind speeds,
and humidity data. We will also include organic carbon, elemental carbon, and many other
particle fractions from collocated speciation data provided by the Washington State Department
of Ecology. We will attempt to estimate concentrations of diesel particulate matter, an
important mobile source air toxic, so that we may include its estimated levels and risk (at least
qualitatively) as we communicate results.

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

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

Data verification refers to the daily work that the air monitoring specialists will perform to ensure that
data is collected according to the QAPP. Data validation refers to those activities performed after the
data have been collected. The difference between the data validation and quality control techniques is
that the quality control techniques attempt to minimize the amount of bad data being collected, while
the data validation seeks to prevent any bad data from getting through the data collection and storage
systems —to prevent incorrectly collected data from informing the results. Data validation is a
combination of checking that data processing operations have been carried out correctly and of
monitoring the quality of the field operations. Data validation can identify problems in either of these
areas. Once problems are identified, the data can be corrected or invalidated, and corrective actions can
be taken for field or laboratory operations. If possible, flags denoting error conditions or QA status are
saved as separate fields in any databases, so that it is possible to recover the original data. The following
table will be used to plan the types of data checks, and the people responsible for the checks.

FIGURE 7 Validation Check Summaries

Type of Data Check Responsible Team Manual Automated
member Checks Checks
Date and Time Consistency PSCAA Air monitoring X
specialist
Completeness of required Lab receiving personnel
. X X
sample fields
Statistical outlier checking PSCAA Project Manager
. X X
and Analysis Team
Manual inspection of charts and | Lab personnel
reports
Field and Lab blank checks Lab personnel

13 Data Management

This section describes all the aspects of data management necessary for this project. This includes an
overview of the mathematical operations and analyses performed on raw, “as-collected” data. These
operations include data recording, validation, transformation, transmittal, reduction, analysis,
management, storage and retrieval, and reporting. Data Processing activities for air toxics data are
described in the below figure.
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FIGURE8 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
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used for criteria pollutant monitoring. The air monitoring database resides on a dedicated database
Central server at the State Department of Ecology, and a dedicated SQL database at the Puget Sound
Clean Air Agency.

Sample tracking and chain of custody information is entered into a Laboratory Information Management
System at two points as shown in the figure. Managers are able to obtain reports on status of samples,
location of specific samples, etc. using LIMS. Different access privileges are given each authorized user
depending on that person’s need. The following privilege levels are defined:
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e 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.

e Reporting Privilege — The individual may generate reports.

e Data Administration Privilege — Data Administrators for the LIMS are allowed to change data as
a result of QA screening and related reasons. All operations resulting in changes to data values
are logged to the audit trail.

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

e Merging or correcting duplicate data entry files;

e Running verification/validation routines, and correcting data as necessary;
e Generating summary data reports for management, and

e Uploading validated data to EPA-AQS.

All other study data will be entered into the PSCAA air quality database using tools such as automated
data-loggers, and/or the Air Quality Drop tool.

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

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

e Manual (Aethalometer)— Operators will use the USB key provided to the AE33 monitors to
collect the data for the project data files. Data can then be automatically uploaded to the Air
Quality Database.

e Automatic (CO-NO-Micro-sensor monitor) — The monitors will have GSM modems installed in
the circuit boards. The Air Quality Database can collect these files in using a File Transfer
Protocol (FTP) method.

The following table lists the routine documents and records that will be kept for this project. These
documents and records will normally be kept in centralized folder structures so that the documents can
be recalled later.
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FIGURE 9 List of Routine Documents and Records collected

RecordDocument Tyvpes Categories
Reporting agency information ’
Organizational structure
EPA Dircctives Management and Crganization
Grant allocations
Support Contract
Metwork description
Site characterization file
Site maps
Hite Pictures

A Project Plans
Standard operating procedures (SOF)
Field and laboratory notebooks Environmental Data Operations
Sample handling/custody records
InspectionMaintenance records
Any original data (routine and QC data)

including data entry forms
Adr quality index reporl
Annual SLAMS air quality information
Data'summary reporis
Journal anicles/papers/presentations
Data algorithms
PM. 4 Data
Metwork reviews
Data quality assessments
A reports
System audits
Besponse/Corrective action reports
Site Andits

Site Information

PFlaw Data

Data Reporting

Data Management

Cuality Assurance

14 Assessments and Response Actions

Our analysis and results will help us better understand near-road pollution sources and health risk. We
will better understand air toxics levels at different distances to the highway, the risk context through
comparisons against national monitoring sites (including the nearby Seattle NATTS site), and the NATA
model. Additionally, we will engage the community to explore potential mitigation strategies to reduce
exposure to near-road air pollution beyond the time horizon of this grant.

Our agency’s environmental justice map, the Community Air Tool, shows that the Chinatown-
International District and Yesler Terrace neighborhoods experience high traffic volumes, have median
incomes around $15K per year, have 40% limited English proficiency, and are in the worst 1% for three
types of air pollution-related hospitalizations (asthma, COPD, and cardiac-related).

In this study we will provide the community the unique opportunity to direct air toxics sampling based
on their own concerns. Sampling will be geared toward near-road pollution, but the community will
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have the latitude to identify a variety of locations and sources (for example bus stops, parking lots,
intersections, loading docks, or highways).

We have already started building relationships in this community through our fall 2014 monitoring pilot
study. We also plan to continue to work in this community to provide information and the tools to take
next steps. This air toxics study provides an important part of taking action against air pollution by
helping to fill in identified data gaps. Initial conversations with Chinatown-International District
community members indicate that the study could play a powerful role in providing potential evidence
of air pollution in the area. Residents seem to be particularly interested in using the study’s results to
validate their own air quality experiences and utilizing the data to eventually help protect their
community from pollution.

Ultimately this project will impact the community by informing stakeholders about the air pollution
levels, the risk levels, and the potential mitigation strategies that can be employed to reduce pollution in
the area over the long-term.

15 Reports to Management

PSCAA will produce a final technical report, which will be drafted, then routed to stakeholders. Feedback
will be solicited, and then the final technical report will be finalized. When the report is finalized, then
the report will be given to EPA, as part of the Grant Closeout Package. PSCAA will share this final
technical report with all stakeholders, and will post the report to the Agency website, so that it can be
publically accessible.

Quarterly reports on the grant progress will be forwarded to the Grant Project Officer, and will be
retained as part of the grant record.

16 Appendices

APPENDIX TITLE

Canister Routine Sampling Procedure

Carbonyl Routine Sampling Procedure

PUF Routine Sampling Procedure

The EPA 1 in 6 Sampling Calendar

AE-33 “7 Channel” Aethalometer Sampling Procedures

AE-51Micro-Aeth Quick Start Guide Procedure

Air-beam Operating Procedures

Community Directed Canister Sampling Procedures

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

Enmont Ultrafine Particle Counter Procedure

Rl |7T|lZx|lo|mmO|O|®m| >

Air Quality Web: Air Drop Procedure

30




PSCAA — QAPP — XA01J10401 May 2016

A. Canister Routine Sampling Procedure

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

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

In summary, a field technician needs to go out to the field to setup the run. The technician needs
to then pick up the canister from the field after the run. The samples are collected once every 6
days.

Currently, XonTech 910 instruments are now supported by Xonteck (805-547-2022,
sales@xonteck.com or http://www.xonteck.com/ .

Required Materials:

2 Crescent Wrenches

Black or Blue Pen

Canister and a backup in case of a faulty canister
Chain of Custody Sheet

Cell Phone

Sample Drop-off:

e Record the city and state on the chain of custody sheet.
e Record the AQS code for the site as in the table below:

Site AQS Code Four Digit Site Code
Seattle 10th&Weller 05303300301 | BKWA
Seattle 10th&Weller Collo | 05303300302 | BKWB
Seattle Yesler Gatzert Elem | 0530330034 TSWA
Seattle 6th&Jackson 0530330035 TTWA

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

respective canister.

Write “N” for SNMOC, “Y” for Toxics.

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

Record the date of the sample set up.

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

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

e On the sampler control module, move from main screen #1 (Default Screen) to main
screen #6 (Schedule Unit Display) by pressing <= key six times.

e The screen displays the “Schedule Canister” screen. The screen displays start date, start
time and duration.
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Press SELECT. Unit # will be underlined. Press SELECT. Unit # will blink. Enter the
required unit # using the arrow key. Enter appropriate start date, e.g. 11/02/08. Press
EXIT to enter the sampling date. Press EXIT twice to return to main screen #1.
The time and duration should be entered in military time PST (Pacific Standard Time -
not daylight savings). The canister samples are to run from midnight to midnight, 00:00
to 24:00. The sample is collected to achieve a typical 10-13 psi final canister pressure.
Based on this, the flow rate is determined to be 10 ccm over the 24-hour sampling period.
Synchronize the time to a cell phone or computer at the site in PST.
Attach the canister with 2 wrenches. When attaching the canister, ensure that there is
little to no resistance when in connecting the fittings. If so, try reseating the fittings as
they may be cross-threaded. The wrenches are for a last tightening.
Open the valve until there is noticeably less resistance.
On the instrument interface, the can should show a vacuum in the high 20’s of inches of
Hg. Watch the pressure to ensure that it does not start dropping (no matter how slow) as
there may be a leak.
Record this starting pressure on the instrument receipt. Also record this on the custody
sheet. Check the pressure again 15 minutes later and see if the pressure dropped by 0.1
PSI or greater. If so, this indicates a leak in the system. Do the following:
Try to tighten the connection further and recheck the pressure in 15 minutes.

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

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

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

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

Ensure that the receipt is fed past the lip so that it does not jam when it prints after the
run. Also note if there is enough papers for the next receipt.
Record the mass flow controller (MFC) setting. Ensure that the instrument is set at
10cc/min.
Reset the sample scheduled date and ensure that the sample duration is for 24 hours.
Call Mary before leaving the site and also let her know if anything is unusual about the
sampler or site.

O

Sample Pickup:

Record the date on the sample custody sheet.

Record the final canister pressure from the interface.

Record elapsed time.

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

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

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

Close the valve.

Remove the canister with 2 wrenches.

Record anything unusual that you may notice in the “Comments” section of the provided
custody sheet. This may include instrument behavior, nearby emission sources, etc.

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

the sampler or site.
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Duplicate Samples:

Once per month, ERG will ship an extra canister for the collocated sampler in Seattle 10"
& Weller.

Shipping

All canisters from ERG will be shipped back to ERG in the same boxes with a postage
paid FedEx return label included.

ERG does not accept shipments on the weekends, so shipments must be sent Monday
through Thursday only.

In case of emergency, the lab address and phone contact is: 919-468-7923, Randy Bower,
601 Keystone Park Dr., Suite 700, Morrisville, NC 27560

All labels should be marked “Priority Overnight” shipping if not already.
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‘_Em ERG Lab ID #
TOXICS/SNMOC SAMPLE DATA SHEET
Site Code Canister Number:
> City/State: Lab Initial Can. Press. ("Hgl
i AQS Code: Date Can. Cleaned:
F-}
8 & [Collection Date: Cleaning Batch #
Z Opticns
a
SNMOC (YIN) Duplicate Event (YN}
TOXICS (YiN) Duplicate Can # :
Operator: Sys. & MFC Setbng:
i g Setup Date: Elapsed Timer Reset (Y/N):
-
“ Figld Initial Can. Press. ("Hgk Canister Valve Opensd (Y/N):
E‘ Recovery Date Sample Duration (3 or 24 br)
=
o Field Final Can. Press. ("Hg): Elapsed Time:
w
Canister Valve Closad (Y/N):
: Recsived by: Date: Lab Final Can. Press. ("Hg):
E g Status: Valid Void (Circle one)
If woed, why
8 Analys: Date
=
ﬁ Baich 1D
3 Analys: Date:
E Baich I1.D
Comments

White: Sample Traveler

General Sampling Calendar:

Canary: Lab Copy

Pink: Fleld Copy

May 2016

If Sample runisona: | Take out to field on: | Return from Ship out with FedEx by
the field on: 4:30PM on:

Monday Friday Tuesday Tuesday

Tuesday Monday Wednesday Wednesday

Wednesday Tuesday Thursday Thursday

Thursday Wednesday Friday Monday

Friday Thursday Monday Monday

Saturday Friday Monday Monday

Sunday Friday Monday Monday
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B. Carbonyl Routine Sampling Procedure

Detailed procedures are outlined in the EPA TO method TO-11A. This is a description for
regular field runs for carbonyl samplers.

ERG ships the required materials in a cooler to PSCAA. PSCAA then ships the collected
samples back to ERG for analysis.

In summary, the field technician needs to go out to the field to setup the unit before the run. A
technician then needs to go to the field to pick up the sample as quickly as possible after the run.
The sampler runs every 6 days.

Currently, XonTech instruments Model 925 are now supported by Renata Elder (805-547-2022,
renataelder@xonteck.com or http://www.xonteck.com/ .

As these samples are collected using a DNPH (2,4-Dinitrophenylhydrazine) filled cartridge, the
medium is sensitive to temperature and degrades if not refrigerated. This will cause low-biased
results. Therefore, it is very important that the medium be stored in a refrigerator or in an
ice cooled cooler (at < 4°C) whenever the sample is not being sampled on. Make sure to not
store the sample in a freezer and store them refrigerated until the sample is ready for shipping.
Pickup and drop-off should be made as near the sample date as possible.

DNPH is similarly UV-sensitive, and should also be kept away from all light and be stored in the
original silver bag supplied by ERG. They should only be out of the bags for sample loading and
pickup from the sampler.

Setup of the Adsorbent Cartridge:

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

Open the contents of the ERG shipment.

Put on nitrile gloves.

Cut open the sealed silver bag with the cartridge.

Place the cartridge as the image below with the thinner side up into the black capsule of
the A channel.

e If'there is a duplicate or “collocated” sample, it is placed in the B channel.
o Place the blank into the blank channel.
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While loading, ensure that the washer that resides on the top part of the capsule is still in
place as they tend to fall out. Make sure you have spare washers around or remove some
from the other unused channels on the instrument (position 2-8) if they are missing.
Ensure that the sampler tube unit is set to position “1” as in the image below.

e ox e o e e
&5 e B = B B B B
() I %%% I | [ |
‘0O OO 00006 6 O

To toggle on the interface, use the arrow keys. “Select” is similar to “Enter” on a
keyboard, and “Exit” confirms a selection. “Clear” will clear the item.

Set and record the sample setup date on the chain of custody form with your initials.
Set and record the sample volume at 1000 ccm.

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

The time and duration should be entered in military time PST (Pacific Standard Time -
not daylight savings). The canister samples are to run from midnight to midnight, 00:00
to 24:00. Synchronize the time to a cell phone or computer at the site in PST.

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

Ensure that the receipt is fed past the lip so that it does not jam when it prints after the
run. Also note if there is enough papers for the next receipt.

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

Call Mary before leaving the site. Call anyone at PSCAA if anything is unusual about
the sampler or site.
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Cartridge Pickup:

e Record the recovery date on the sample custody sheet. Put 24 hours under “Sample
Duration”.

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

e Record elapsed time.

e Check the receipt against the actual data and anticipated date of analysis to ensure that
everything matches.

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

e Place them in the RTI provided silver colored bags. Ensure that the washer is still in the
black capsule.

e 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.

e Ensure that the custody sheet is fully filled in.

e Call Mary before leaving the site. Call anyone at PSCAA if anything is unusual about
the sampler or site.

e When in the lab, calculate the average flow rate and total collection volume on the
custody sheet as in the calculations section below.

e Store the sample at < 4°C until shipping in the cooler, which should also be < 4°C.

e This sample must be extracted for analysis within 14 days of sample collection, so ship
the cooler out as quickly as possible.

Duplicate Samples:

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

e The duplicate samples will be setup at 500 ccm for both channels instead of 1000 ccm to
ensure proper sample flow. Be careful to reset the flows back to 1000 when the duplicate
analysis is over.

Applicable AQS Codes for the chain of custody:

Site AQS Code ERG Code
Seattle 10"&Weller 0530330030 | BKWA
Seattle Yesler Gatzert Elem | 0530330034 TSWA
Seattle 6th&Jackson 0530330035 TTWA

In Case of Receipt Printing Issues/No Receipt:

e If areceipt is lost or missing, check the sampling date, start time, and duration in the
schedule to ensure that it ran.
e If it was scheduled correctly,
o Go to the main screen, press “Select”, and the date will be underlined.
o Then press the back arrow, until the screen reads, “Print full report?”
o Press “Select”, and then the arrow key until it reads, “Y”, then exit.
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o The receipt with the necessary data should be printed.

e If the receipt still hasn’t printed, check that the printer status light is red and press switch
to turn on the printer if necessary. Repeat as necessary.

Shipping:

e All samples from ERG will be shipped back to ERG in the same coolers with a postage
paid FedEx return label included.

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

e 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.

e In case of emergency, the lab address and phone contact is: Randy Bower, 919-468-7923,
601 Keystone Park Dr., Suite 700, Morrisville, NC 27560

General Sampling Calendar:

If Sample run is on | Take out to field Return from Ship out with FedEx
a on: the field on: 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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RERG eso L 0
CARBONYL COMPOUNDS DATA SHEET
a Site Code Collection Date:
88 |ciyste Cartridge Lot #
AGQS Code: Duplicate Event (YN
; Set-Up Date: Operator Sy= #
s Pre-Sampling Rotameter Reading (co/min): Elapsed Timer Reset (Y/IN:
: Recovery Date Sample Duration (3 or 24 hr)
o
2 g Post Sampling Rotameter Reading (ce/min) Elapsad Time:
Cartndpges Capped (YIN):
Recewed by: Date Refrigerator No
a Status: Valid Void {Circle one)
3 If woid, why
Sample Volume (total Liters):
=)
Sample Sample Sample Cartndge
Sample Date Time Duration Volume Lot# Sample ID Lab ID
=L
o
Comments
Whnite: Sample Traveler Canary: Lab Copy PIniC Fl=id Copy
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C. PUF Routine Sampling Procedure

Detailed procedures are outlined in the EPA TO method TO-13A. This is a description for
regular field runs for PUF samplers.

ERG ships the required materials in a cooler to the PSCAA office. PSCAA then ships the
collected samples back to ERG for analysis.

If there is an extra PUF sampling module available, the setup of the filter can be completed in the
lab. Otherwise, the preparation needs to be done with the module in the field.

In summary, the field technician needs to go out to the field to setup the unit before the run. A
technician then needs to go to the field to pick up the sample as quickly as possible after the run.
The sampler runs every 6 days.

Setup of the Module:

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

Open the contents of the ERG shipment.

Disassemble the module.

Put on nitrile gloves.

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

textured surface).

e Place the filter in the module with the 2 white Teflon gaskets on either side with the filter
facing “up” on the module (See Figure 3). Use the lab supplied tweezers for this step as
they are cleaned for each use for this purpose. Avoid all contact of the filter with
anything else. Secure the filter retaining ring and filter in place using the 3 plastic thumb
screws. If the unit requires transport to the site, put on the module shield before
tightening the thumb screws.

e 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.

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

semi-volatiles.

Module Installation into Sampler:

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

Place the module into the sampler and lower the 2 clamps to secure the unit.
Inspect the exhaust hose and check to see if it is clogged or plugged.

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

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

Turn the unit on with the manual switch.
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Read the magnehelic gauge and record the result on the chain of custody sheet (an
example chain of custody is at the end of this document). If there is no reading on the
magnehelic gauge, make sure that the aluminum cap on the top of the filter was removed.
Adjust the timer to the necessary start day at midnight using only PST (Pacific Standard
Time - not daylight savings). Also set the timer to run for 24 hours.

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

Turn the manual switch off.

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

Call Mary before leaving the site.

Module Pickup:

Record the end sample time on the timer on the chain of custody sheet.
Turn the unit on with the manual switch.

e Record the final magnehelic gauge reading.

e Turn off the unit with the manual switch.

e 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.

e Record the recovery date on the custody sheet.

e 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.

e 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
itis in the laboratory. Label the module for simplicity of processing in the lab.

e Call Mary before leaving the site.

e When in the lab, calculate the average flow rate and total collection volume on the
custody sheet as below:

[Iluﬁ' Rate
Y5 = [Average Magnehelic Reading (aH) (P, T, 0T .4P.al]™
s - Y5 - B2
M2
where:
Y5 = Corrected average magnehelic reading
. 32 = Instant calculated flow rate, scm
Calculations:
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P, = Average Pressure in mmHg
Psg = 760 mmHg
T, = (Average Temperature in °C + 273)
T = 298 K
B2 = Calibration Intercept
M2 = Calibration Slope
Total Collection Volume

Vg = elapsed time * X2

The B2 and M2 (calibration intercept and slope respectively) can be found at the site and
PSCAA will have the original copy in their office. Calibrations are done with every motor
replacement, which is done quarterly. PSCAA will provide you with these numbers for each site
after any change.

Below are the current values (TBD):

Site Sampler ID M2 (Slope) B2 (Intercept)
Seattle 10"&Well thd thd thd
Seattle 10"&We Dup | thd thd thd

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 < 4°C until shipping in the cooler, which should also be < 4°C.
This sample must be extracted for analysis within 14 days of sample collection, so ship
the cooler out as quickly as possible.

Duplicate Samples:

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

Follow the routine procedures for this sampler, but remember to plug in the unit on setup
and unplug the unit for sample pickup. This will reduce unnecessary wear on the motor.
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Applicable AQS Codes for the chain of custody:

May 2016

Site AQS Code Four Digit Site Code
Seattle 10th&Weller 05303300301 | BKWA
Seattle 10th&Weller Collo | 05303300302 | BKWB

Shipping:

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

paid FedEx return label included.

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

e 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.

e If not already checked off, mark the shipping label as “Priority Overnight”.
e In case of emergency, the lab address and contact is: Randy Bower, 919-468-7923, 601

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

General Sampling Calendar:

If Sample runison a:

Take out to field on:

Return from the
field on:

Ship out with FedEx by
4:30PM on:

Monday Friday Tuesday Tuesday
Tuesday Monday Wednesday Wednesday
Wednesday Tuesday Thursday Thursday
Thursday Wednesday Friday Monday
Friday Thursday Monday Monday
Saturday Friday Monday Monday
Sunday Friday Monday Monday
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The Module Assembly and Parts

AMlethod TO-124 FAH:

AR FLOW

e

m,l'ia_iﬁﬁ
I}

e

AILTER
- SORBENT
™ ASSEMBLED
SAMPLING RETAMING SCREEM
MODULE

-
-

Fisure 3. Twvpical absorbent carmidze assembly for sampling PAH:
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‘m ERG Lab ID #

SVOC SAMPLE DATA SHEET

o
= § Site Code: Collection Date:
5 City/State: Collocated Event (YIN):
? AQS Code:
o

Sampler ID:

Site Operator:

o

§ Set-Up Date: Elapsed Timer Reset (YN
Collection Date:

3 Batch 1.D. No.:

w

Batch Certification Date:

Collection System Information:

[ Magnehelic Flowrate
| Elapsed Time | Temp (*C}] | Barometric ("Hg) {"H:0) {std. m’/min)
nd

Total Colleczion Time (Minutes) Total Callection Veolume (std. m®)

i Recswed by Diate: Refrigerator No.:
3 g Status: Valid Void {Circle one)
If waoed, wilny-
Comments:
White: Sample Traveler Canary: Lab Copy Pink: Fledd Copy
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1)

3)
4

6)
7)

9)
10)
11)
12)

13
14)

TE-1000PUF

TE-1000-BL
TE-1008-9-2.5
TE-1001
TE-1002
TE-1008-1
TE-1008-2
TE-1008-8
TE-1002-2
TE-1008-5
TE-1002-14
TE-1002-3
TE-1002-6
TE-1008-9
TE-1009
TE-1002-8
TE-1010
TE-1011
TE-1012
TE-1014
TE-QMA4
TE-1002-4
TE-1008
TE-1003
TE-1003-1
TE-1003-1-1
TE-1003-4
TE-1003-6
TE-1005
TE-5010
TE-5010BL
TE-5007
TE-1023
TE-3040

TE-5040A
TE-P-Recal

[POLY URETHANE FOAM SAMPLER
Poly Urethane Foam Sampler for Pesticide Particulate/Vapor. Includes anodized
aluminum shelter, 47 particulate vapor sampling module, flow venturi, blower motor
assembly, Magnehelic® pressure gage, motor speed confrol/elapsed time indicator and
T-day mechanical timer. Comgplete system.

Brushless Poly Urethane Foam PUF system  Same as TE-1000

PUF 2.5 Dual Cyclone Kit

PUF Anocdized Aluminum Shelter w/Gabled Roof

Particulate/Vapor Sampling Module less Glass Cartridge

47 Hold Down Frame

47 Filter Holder Body w/Stainless Steel Screens

Filter Holder Gasket (Silicone 4 1/27 0D)

Module Reducer

Teflon Gasket each (2 required)

Plastic Thumb Nut, Brass Bolt, Washer and 5/5 Bolt each (3 required)

Module Body

Upper Module Gasket (Silicone 2 7/87 0D

Aluminum Cover for 47 Filter Holder

Glass Cartridge w/Stainless Steel Screens

Lower Module Gasket (Silicone 2 37167 OD)

37 Leng Polyurethane Vapor Collection Substrate, (unwashed) package of 10 “FR” free
2" Long Polywrethane Vapor Collection Substrate, (unwashed) package of 10 “FR™ free
17 Long Polyurethane Vapor Collection Substrate, (unwashed) package of 10 “FR” free
PUF DISK 3 %" Long X 1/27 thick, Use with TE-200 Passive Sampler

Micro-Quartz Filter Media 47 Foound for PUF (100 per box)

Module Plug Coupler

47 Round Filter Holder Complete

Flow Venturi & Calibration Valve System

Quuck-Disconnect (between floor flange and module)

Gasket for Quick Disconnect

Flow Venturi

Calibration Valve

Magnehelic® Pressure Gage ( 0-1007 of water)

Meotor Speed Voltage Control/Elapsed Time Indicator

Brushless Voltage control/ETI

T-Day Mechanical Tuner

Exhaust Hose, 10 Ft. Length with Hose Clamp

PUF Calibration Eit w/'Calibration Onfice, Slack-Tube® Manometer, WIST Traceable
Calibration Certificate and Carrying Case.

PUF Calibration Orifice Only w/ NIST Traceable Calibration Certificate and Tubing
Re-Calibration of Calibration Orifice for PUF System (Required Annually)

Tisch Environmental, Inc. — 143 South Miami Avemue, Cleves, OH 45002 US A
Tel: 513 447 2000 Toll Free: 877 263 7610 Fax: 513 467 9009 E Mail: sales{@ Tisch-env.com
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$2.645.00
$3.525.00
$1.650.00
£780.00
$485.00
$60.00
$95.00
$11.00
$140.00
$11.00
$15.00
$150.00
$11.00
$17.00
$25.00
$11.00
$37.00
$26.00
$19.00
$6.00
$270.00
$20.00
$160.00
$285.00
$29.00
53.00
$250.00
§70.00
$122.00
$275.00
$385.00
$197.00
$55.00
$610.00

$435.00
$195.00

(=)



PSCAA — QAPP — XA01J10401 May 2016
PUF BLOWER MOTOR ASSEMELY
TE-1004 PUF Blower Motor Assembly $490.00
TE-1004BL Brushless PUF Blower Motor Assembly $1.295.00
TE-1004-1 Blower Motor Flange $65.00
TE-1004-2 Flange Gasket $10.00
TE-1004-3 Aluminum Blower Motor Housing with Integral Side Exhaust $156.00
TE-3005-4 Motor Cushion £10.00
TE-3005-4BL Silicone Cushion, Use with Brushless Blower £40.00
TE-3010-4 Power Cord £12.00
TE-5005-8 Pressure Tap with Nut §5.00
TE-1004-7 Back Plate $42.00
TE-1004-8 Motor Spacer Ring $14.00
TE-116336 Motor fer 110V PUF System $97.00
TE-116125 Motor for 220V PUF System $112.00
TE-33384 Motor Brushes (2 per set) for 110V Motor TE-116336 $9.00
TE-33378 Motor Brushes (2 per set) for 220V Motor TE-116123 $10.50
GLASS CARTRIDGE AND TEFLON END CAPS
TE-1009 Glass Cartridge w/Stainless Steel Screens $25.00
TE-1026 Teflon End Cap with Silicone “O” Ring each (2 required) $23.00
TE-1026-1 Silicone End Cap 0" Ring each (2 required) 54.00
TE-1027 Aluminum Screw Top Shipping Container $19.00
MASS FLOW CONTROLLED PUF SAMPLING SYSTEM
TE-PNY1123 Mass Flow Controlled PUF PolyUrethane Foam Sampler. Includes 87 x 107
stainless steel filter holder with probe hele. 67 long spool piece. with endcaps,
blower motor assembly. 87 well type manometer, 7-day mechanical timer, filter
media holder filter paper cartridge. elapsed time indicator. mass flow controller
with 20 to 30 SCFM air flow probe, and anodized aluminum shelter. $3.450.00
TE-PNYI1123BL  Same as above but BRUSHLESS §4.950.00
TE-3004PNY PNY Special Filter Holder to use with glass cartridge $325.00
TE-1123-1 6" Long Spool Piece with end caps (To Hold Foam) $398.00
TE-1123-2 Female End Cap (For Spool Piece) $71.00
TE-1123-3 Male End Cap (For Spool Piece) 571.00
TE-1123-4 Foam 37 by 3 3/87 Dia. Poly Urethane Vapor Collection Substrate (10 per pack) $48.00
TE-1123-3 Glass Cartridge w/Stainless Steel Screens 548.00
TE-1123-6 Foam 37 x 37 Dia. to fit Glass Cartridge (10 per package) 548.00
TE-1123-7 Silicone Gasket to Fit Glass cartridge 2 %7 idx 2 3/87 od x 1/87 $10.00
TE-1123-8 Silicone Gasket Between 8 x 10 and Glass 47 idx 23" od x 1/87 $10.00
Tizch Environmental, Inc. — 145 South Mianm Avenue, Cleves, OH 43002 US A 3

Tel: 513 467 9000 Toll Free: 877 263 7610 Fax: 513 467 9009 E Mail: sales(@Tisch-env.com
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D. The EPA 1 in 6 Sampling Calendar

2016 6-Day Sampling Calendar

May 2016

2 1 2 3 4 FB
3 4 5 6 FB 8 9 7 8 9 10 | 11 13 6 8
10 | 11 | 12 14 | 15 | 16 14| 15| 16 | 17 19 | 20 D 14 | 15
17 | 18 » 20| 21| 22| 23 21 | 22| 23 4 25 | 26 | 27 20 | 21 | 22
24 26| 27 | 28| 29| 30 28 | 29 27 | 28 | 29
April
Mon Tue Wed Thu 0 ed 0 d a
1 2 3 4
1 2 3 4 5 FB 7 FB 6 7 8 9 10
8 9 10 | 11 13 | 14 12| 13| 14 | 15 | 16 18
15 | 16 | 17 D 19| 20 | 21 19 | 20 | 21 | 22 24 | 25
22 1'23 4 25 | 26 | 27 | 28 26 | 27 | 28 -l 30
29 0 31
0 3 0 d
1 2 3 P¥EBY S5 6 1 2 | FB
7 8 9 e 11 | 12 | 13 4 5 6 7 8 10
14 | 15 17 | 18 | 19 | 20 11| 12| 13 | 14 16 | 17
21 23 | 24| 25 | 26 | 27 18 |1 19 | 20 D 22 | 23| 24
3 29 | 30 | 31 25 | 26 28 | 29 | 30
October b D b
Tue Wed Thu 0 0 d a
1 FB 3 4 5 a | FB 3
6 7 8 9 10 | 11 | 12 4 5 6 7 8 9 10
13 15 | 16 | 17 | 18 | 19 13 | A2/ 13 1s | 16 | 17
o EFNIFAEIEAES s | 12| o BNl 21 [ 22| 23| 24
27 | 28 | 29 | 30 25 3 27| 28| 29| 30| 31
“Standard Sample Collection Field Blank Collection m Makeup Duplicate Collection

BN buplicate Sampling Collection
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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 Ipm (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: AE33-502-00XXX

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)

41204190 (102) 4190 (102)
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Explaining F1 and Fc: instrument flow diagram

Valve 4
@ Inlet
LED SOURCE ‘ 0
U U U U N e
| Eilter I Orifice 1 Valve 3 Filter
v L J
Valve 1 Outlet
82 81
Q Q @ @ O—@ o
P { }
© Mass Mass p
— 1 ] Flowmeter 1| Flowmeter C  Orifice 3 ump
DETECTOR ‘ Ow_ Pulse
') O Damper

Valve 2 Orifice 2

=1 for flow cal (adjustable - sets F2/F1 ratio)

Note location of F1 and Fc flowmeters (in series for flow cal) - red circles
Fc is controlled to total flow set point

Spot 2 (Sensor 2) flow not measured directly (only used for K calc)

4. TAPE CHANGE. When you do a Tape change, then perform an Optical Chamber Clean according to the

Magee Scientific Manual. (Or AS NEEDED).

About Every 3 months months

AE33 / 633 Optical Chamber Cleaning - Easy, Important - AE33 is more sensitive to “stuff” in chamber

Interferes with K calculations — For Step by Step Instructions: see TAPI 633 Manual, section 5.6
Actoko

(OMAGEE

1.Stop the measurement

2.Lock the chamber into the upper
position

a) squeeze firmly from both sides

b) lock the slider on the top

3.Hold the bayonet tightly and
rotate it clockwise. You will feel
when it will be released.

Remove the bayonet and inspect the
interior. If you have acess to compressed
air, blow inside to remove any dust or
other deposited material.

Re-assemble the chamber in revers order.

bayonet
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Wethalometer Model 633 QC Check Data Sheet

Station # Diate:

Location:

Time:

Szmpler #

! Opetator:

Instrument 5/N:

Flow Standerd Serial #

¢ Certification Date:

QC Check

1. Perform the leak verification prior to the flow verification.
2. Setany Temperature mputs to 25 degrees C.

Leak Verification:

Selected Flow mlm

Flow through taps ml'm

Flow through calibration ped mlm

Instrument Lezk 1= Y

MManual Flow Verification:

Prassure Temp Fm Fl Ve E2 Ve
1013 23
1013 25
1013 23

Mormal Flow %4 is 8510504, Flow Action is <85 or =105 Flow Invalidation is <0 or=110.

As Needed:

1. Assessthe statns of the tape and the spots on the tape.

2. Ifthe tzpe neads to be changed, then perform both 2n Optics Clean procedure. and 2 Tape
Change procedure.

3. The tape will nead to be changed shout onece every quarter.

Notes:
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F. AE-51 Micro Aeth Quick Start Guide

microAeth® Model AE51

Operating Manual

L T

hitpc://asthiabs.com

© 2015 AsthLabs
San Francisco, California
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1. INTRODUCTION

1.1 Serial Number

Thie model and serial number e lociated on the
back gared. Fecerd e seial rumiber in the ssace
provided bekow, Pisfer 10 thess rumisens whenees
you call for servce.

Modal Ho.: micraAsth® Modal AES
Sarial rumber: AES1-5 -

1.2 Qverview

Resal-time Asosol Biack Garbon Persoral Exposure

Messuramant Devica

»  Puocest-sizs, lghtweght Asthalorneter (250 gj

=  Fast response: 1 sscond messurement Smebase

*  Low power consumption: 24 hour run tme on
ane chamga

»  Onboard data processing, logging and
diagrostos

»  Flexdble sanplitg optiors and wide dyanic

range
»  Filter strips for accurme sample tacking

The microfet Model AES1 is desigred specificaly
far Fvestigaticn of persors axposare b
carbonacecus partcies found in aribient air The
Fstument bs based on Asthakimeter tschrokigy
trat iss widely used For studying indoor or outdoor
air quisity, and for the rmobile mapping o the air
quaity Fnpsacts of lecalzed sources. The strumen
provides bigh quiity, shart time resobved data
it for assessing the real-bme concenration of
Black Carbor serosos in a mico-smdrenment.

The package includes:

»  microdeth Model AES1 Personal Exposure
Mo toe

»  Self-powersd, LED source [B80nm-IR), user-
sabectabie mecsireme fmebase settigs of 1,
10, 30, 60, 300 seconds, fow rate settings of 50,
100, 150, 200 milimin with inbemal actie mass
flow rmesasuramant and control

»  Sample collected and arahzed on a filter strip
corsisting of a TEO Teflon costed borosibcate
gl fier rmasda housed i a protective caing

+  USB-based power charger with AC adapter
{100-500maA) for internal SVDC lithium fon
tarttary.

+  USH chamging / interconnect cable

»  Flasible conductive sanple tubing (40 inchas)
with Swheel tube cormecion

»  Pack of 5 sample filber strips

*  CD contaning
- mikcretethCOM cornenunicationns softwars and
USE driver
- Oiperating Manual

*  Quick St Guide [hard copy)

For further information on this instrument or Black

Al ke

Sat Francisco, Califernia
ezt st oo

mikzoAath” Model AES1 Cipomating Manual

AsthLabs
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1.3 Instrument Diagram

Figure 2: Fllter strip slot

Figure 1: microAeth front panel

Fiter strip with locating pin
(behind cover)

e

™ Outtet

2
/ e

bt Aert light (red) Running Ight (green)

Figure 3: microAeth rear panel

. Seral number

- USB Port (behind cover)

- Charge indicator ight (yellow)

AethLabs microAath’ Model AZ51 Oporating Marual 3
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1.4 Technical
Speciflcations

Measurement Principle
Foesadl-tima analysis by measuring the rabe of change
in absorption of transmitied light due to continuous
colection of asrcsol depasit on filer. Measurameant
af B850 nm inerpretad & concentration of Black
Carfaan BT

Measurement Range

-1 mg BCAr, filter life ime depandant an
concantration and fiow rae setting:

avg. 5 pg BCm fior 24 hours @ 100 milmin
avg. 100 pag BCAm* for 2 hours @ 50 milfmin
avg. 1 mg BG ™ for 15 mirutes & 50 mlmin

Measurement Resolution
0.0 pgy BCy

Measurement Precision
=01 pg BCA®, 1 min angy, 150 mbfmin Sow rate

Measurement Timebase (User setting)
1, 10, 30, 60, or 300 saconds

Flow Rate {User setting)
Interral pump provides 50, 100, 150, ar 200 mlimin,

monitonsd by mass flow meter and stabilined by
closad-loop control.

Sampling

2 mm spot created on filer strip containing insert of
Téxd Teflor-coaed borcsiicate gass fiber flter roaterial
PMZ.5 size selective inlet available,

Consumablas
Filter stripe 1 filker ship per sampling event, typically

orus pir dlary. High conceniration sampling may
réguing mone than one filber per day.

Data Storage
4 MIB irtermal flzsh mamary, providing ug o 1 manth
data storage when opersting on a 300 second
timetorme, ad 1 week when operasng on a 80
second timetase.

May 2016

Communicstions
USE comnnecthity to Windowsi-bassd PC with
it

Data Qutput
Imternal data fles ars uploaded o rmicrodesiCORM
PC saftware and stored on local disk.

PC Software

micrhathCOM softwans b ncuded. Provdes visual
irterface including mal-Srme BC mass concartration
waues, Faclitabes setings configuraton, calibraton
routines, downladng dabs, s uslcading new
Irestrumerd. femvweare.

Dimensions
AT mm)Lx28iniBEmmWxi15in
(38 mmpD

Welght
Approximately 082 e (280 g).

Power
Irrtesmial rechangeabie Ehium-ion batbery.

Power Supply Adapier
Ingart: 100-240 VAC SVB0 Hz 0.2 A
Cutput: SWVDE 70,54

Charging Time
4 hours to full charges [Lsing AC adapber, instrument
burmd of).

Total Fun Time {Single battery charge)
Minirmuwrn 24 hours @ 200 sacond Smebese at 100
rrilfrnin foee rabe. Fun ime may vary doe to Pld

mikroAath” Medal AES1 Cipamting Marisd

AsthlLabs
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1.5 Symbols and Cautions

1.53.1 Explanation Operation Symbolz

Operation indicator

Charging indicator

Asmosol ikt

Asrosol outlet

System aert indicator

Filter strip orertation damow (point
indicates crientation of upstnsam
fas of filker strip)

OriCef

USE port

HCI e S

1.5.2 Important Safeguards

Plaase read these safety instructions complebay
befiore operafng the instrument, and keep this
mansl for fuhee reference. Camsfully obsaree all
wamings, precautons and instructions on the
instrument, or &5 described in the operating marusl
and product lisratura.

Do not exposs the microdesh or s batbedes to
sources of excesshes head such as sunshine or fire

1.5.2.1 Power Source

The micrafsth should be operated anly from the
type of power source indicated in the instrumeant
specifications. I pou ame not sun of e type of
aletirical power supplied o your horme, consult your
dealer ar local poreser comparny. For those devoes

May 2016

dersigned 10 operate from batbery power, or ofar
souwrces, refer to the operating instructions. Also,
the connections on bath ends of the USE inerfaca
cable are designed o be inserbad into the AC
powen'charger adapter or the microAsth only one
weary. Thesa are safesy feabures. If you s urabie to
iresert thes AC plug fully inbo the outhet, try reversing
the plug. If the plug should =l fail o fit, contact
dgtinl sl

1.5.2.2 Object and Liquid Entry

Wewer push objects of any Knd into the AC power
charger adapber or indo the microfath (axcept for
the filter ticket) through openings as they may touch
dangenows voltage points or short out parts that
could result in a firs or deciric shock. Mever spill
liquid of &y kind on the microdeth or its electrical
accEssories. Ths instrurment should not be axposed
10 rain or molstune, and objscts filsd with Equids,
such as vases, should not be placed on this
irstrument.

1.59.2.3 Accasaorias

Do not w=e accessores not ecommended by the
ranufactune, as they may cawss hazands.

1.5.2.4 Sanvicing

Usa extra cara when sandcing the instrumernt
yoursall a8 opening or nemoving Cowers aaposes
sansit internal hardwane o potential damage.
Refar bo Al sarvice documenbrtion and trained,
authordzed Sandce personnel for assistancs.

1.5.2.5 Replacamsant Partz

Only ganuine AsthlLabs parts should b usad in
the micrahath. Only trained, authorized service
personnel should make repairs or install replacement

parts.

Lithium-lon battedes are recyclable and should
b dizposed of property. Caution: Do not Fandles
damaged or leakdng Lithium-lon badteries.

hathlLakbs

microfath” Model AES1 Oporating Marual
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2. CONFIGURATION AND OPERATION

2 1 Overview

The AesiLabes micraAsth® Model AES1 is a high sensitivity, minkste, portaiie Rstument designad for

measuring ihe optically-absorbing Black Carbon ['BCT) componant of asmsol particles. The instrument s
bemsed o the wel-estatlished Asftdometer principhe used for aver 30 years i1 laboriony-sosd arakpes.

The ricrafes driws an ai sample ot a fow rate of 50, 100, 150 or 200 mifmin theough a3 mm diameter
portion of filer media. Optical transmisson though the 'Sersing’ spot s memsured by 2 ssibilized B30 rm
LED light seurce and photo dicde detector. The absorbance ('Astenuation, ATN') of the spet is measured
reskative to a1 adjacent ‘Reference’ portion of $e filter once per thnebase period. The gradual acoumulsion of
entically-absorbing partiches lads to a gradual increass in ATH Fom one perod 1o the next. The air low rase
trough the spat s rmeasued by a mass fow sensor which s sso used to stabiize the pump. The eectronics
ard microprocessor massurs and Slons the data sach period to debermine the inerement during sach
timebass. This is then corveried to.a mass concentration of BC expressed in nanograms per cubls méabar
Irgir® using S1e known opfcal shsorsrice per unit mass of Black Carben matertal,

Thie instrument's operating paramebers am et up by an external softwars application (microfetaCOM) ad
uphoaed b tha micmAsth by 2 USE interface cable, Operstion s completely autormatic afer the instrunent
i switchied on. Duriig opéanstion, the microprcessor performs the optical measuemants, misdsunss and
stabilizes tha air fow, calcutates e BC mass concentration and recomds dita 1o biterrsd non-volathe mamary,
Thue chistaa rmary be downloaded at a e time by the same extemal software package.

Thua rnicroied darves s power from an irdemal rechangeabls Battery. The same LISE interface cable Serves
‘b reachanga this battery from afther the USE port of a conmesbed sxtermal computer, or an AC power Supply.
The instrument will operatis for B to 24 hours on & singls charge, depending on operational sestings.

8 mikroAath” Modsl AES1 Opamating Marwal AathLabs
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2 2 Recommendations for Best Use Practices

The small size and ght weight of the microfethd Model AEST allow it 1o be used o gather data in a wida
ranga of opserational sceranos, not aways possible using anger instruments. Optimization of performance
across this braadth of applications requires an understanding of operational settings, precautions, and
marenance procedures. The folloaing recommandations provide general guidedines.

2.2.1 Instrument Ssttingz: Measurement Timebasze and Flow Rate

In crder to get the best data from the micmAsth for the sampling campsign, we highly recommend that the
instrument warm up for approximetely 10-15 minutes 5o that it can equilibrs (o s erdronment. The
microfath can aguing data on fee imebese sattings: 1, 10, 30, 80, and 300 saconds. Tha 1 sacond timekase
should only be wSed under spacial dreumstances whers a decressed signal-to-noize ratio is acceptabla. A
this seting, instrumental noisa is lanrger and typically raquires post-processing. The micnodath pump can
operabe at four Sampling fow rafe seitings: 50, 100, 150, and 200 mbfmin. Tha chalce of these parameters
affects the operation and data a5 folows.

Battery Fun Time on Single Charge: Afected by fow rate and Smebasse,

NOTE: Battery life will gradually diminksh after many aycles |~ 1 yaar of use). The following are approximade
runtimes: which can vary based on individual microsath instruments and specfic emvdnonments.

50 milSmin 100 ml'min 150 mil'rmin 200 mbfmiin
1 sa=cond = 21 howrs = 18 hours: 2 1d Fiours » 12 hours
18 second=s = 21 hours = 19 hiurs = 15 hours = 12 haurs
30 seconds 2 20 Fuoars = 18 hours: = 15 hours » 13 hours
) seconds o 2 s = 24 hours = 20 hours = 15 hours
300 secomnds 2 30 Foarss = 24 hedurs: = 21 hours > 15 hours
individual Data Point Modse: Af 150 mbfmin, prirmarily affected by timebase setting,
1 secand &0 seconds | 300 seconds
« 5 ugfm?® <01 wg/m® | < 0.05 ug/m?
Effects of Contamination, Yibration, and impact Primanily affected by imebese setting.
1 second 10 seconds | 30 seconds B0 seconds | 300 seconds
very large large maoderate moderate least effect

hathLaks

micrniath” Modiel AEST Oparating Marual
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2.2.2 Recommended Settingz of microfsth® Modsl AE3 for Differsnt
Scenaricsa

Differer Black Carbon measurement Soenarios require differsnt operational satings for optimum
performanca. Tha 1 sacond Smebase satting IS a Data Acquisiion Mode' inbended for subsadguernt
processing, and should NOT be vsed for outine monitorng. Data collectsd on a 1 second timebasa should
alwarys ba smooad or averaged over longer padads, In order to optimize the sigral-to-nolss ratio at the
dasinad time resolufon.

Lomgest Filber Life Shortest
50 mil'min 100 mbfmin 150 mil‘min 200 mL'rmidin
'Ciata utsition Mode'
‘Drarta uisition Mode' | ‘Data Acquisition Moda' | “Data uigifon Moda' for higher time
i% fior imm SmEsEons for ermissions and gher ima resolution ot ower
and Impacts at high a.n:lljm in typical IJI‘bEI'I resalution ot lower BC BC condentrations
concentrations. concentraticns. or shorer sampling
durations.
Traffic and transporafion Traffic and Traffic and transporation
s impacts in high BC Tralfic ml-s ransporation impacts at lower BC impacts & lower BC
concantrations. PGS conoantrations. conGertrations.
Recommended Setting
: Parsoral e
P i for Genaecal ications.|  Pasonal Exposure ko =
Maritort EEIFHDHWHUH Personal ¢:w.mu Monitaring. Traffic - MIE:HHEI'I'IZ
30% | BC concertrations. Morivcring. R mpact. High tme mociicring. Higher
alitchl Ex: impact. High time resolution ambient i ol 4 BC
Octup AR resoiution amiblert monitaring. summwr-u
manioring. )
Parsonal Exposura Parsonal BExgposurs Parsaral &
60 s Yo sy, reorsanal Exposure | Moritoring. Indoor forirg, Higher
afional Exposura. Chasle Alr Cusality. Low BC sersitwity for low BC
High BC concermrafions. ConGantration. GonGeriraions.
. dem .
Exidernicl . Epidamiclogy. Py
" Ih:rnn - Epichesrni cliogy. P n-nnhu-lur‘gg‘lf y Mraa, o o ndoor
300 5 &ir Anga monitoring. Indoar air quality. anusl: BC
quality. H h BC air queli alr quality. Low BC concantration. Lowest
conGantrabon ey conGentration. Aata
noisa.
10 milroAath” Modal &E51 Oporating Manual AsthLabs
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2.2.3 Contamination, Maintenance & Clsaning of Sample Chamber

If a locss particha of contamination anters the microdath's sample chamber or the instrumen axpeiances
wibration or impact, the data wil be degraded. Shaking or tapping a “dirty™ instrument will creeta data
exoursions that ara far langer than thosa of & “dean”™ unit. These effects ans amplified greathy at the shorter
tirmebase settings. Our recommendations for cheaning are based upon the likalibood of contamination and the
rature of use.

Contamination Probability for Yarouws Use Scenarios

Sampling Scenario Contamination Probability
Diry, dusty emdronmeant High
Oecupational sattings with combusfon axhavst High
Exgaiirs 10 "oily™ smokes such as I'jl._'l"n.ﬂﬁ-b.lm.ng L‘Jm High
2-cychs anging ax

Presance of suspended Auff, fibers, pollen High

Immiediate vicnity of taffic and roadways Madium

Cutdoor urban amdronments Madium
Outdaor rural erdronments faithout dest, fuf, pollan) L
Residential indoor emdronmients Lenw

Recommended Mours of Operation Beteeen Cleaning & Maintenance

Sampling Scenario Contamination Probability

High Medium Low

Mobila zampling with impacts: an parsan or in wehicls 100 200 400
Mobils sampling on cushioned support 150 300 G500
Stationary sampling, relocated during operation 800 a00 1200
Stationary sampling, not moved during operation B30 1200 2000

NOTE: If a microCyclone™ |5 being used with your microfeth, please clean | on a frequent basis,
depending on sampling environment and conoentrations.

AathLakbs microdath’ Modal AES1 Opomting Manual 1
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2.3 Filter Media

IMPORTANT NOTE:

* Always make sure that a filter strip is
installed in the microActh when it is
operating.

* Whenever the filter strip Is exchanged, the
microAeth should be tumed off to prevent
dust or debris from being drawn into the inlet
and analysis chamber.

2.3.1 General

The sample collection and anaysis is performed on
a fier strip, consisting of a small section of fiter
maters held between and supported by a specially
designed flter holder 10 create the flter strip
assembly. As the asrosol sample S drawn trcugh
the fiter media by the instrument's integrated,
Interrcy sample pump, the aerosol sample collects
gradually on the filter medium to create a gray spot
3 mm In diameter. The microAsth determines the
attenustion of the source light as the accumutated
black carbon ncreases he opScal density of the
filter spot. After the optical density ressches a certain
leved, the filter strip must be replaced to maintain
measuramant integrity.

To maintain a leak-free sample path, the filter strip is
clamped between two halves of the speing-loaded
samping head. A release button opens the clamp to
allow the fiter strip to be Inserted and removed. A
locating pin In the head engages in a matching hole
in the filter strip halder 1o ensure cormect placement.

2.3.2 Filter Strip Installation and
Removal

1. The sample deposit side of the filter strip is the
white side. When the filter strip Is instaled in the
sample chamber, the white side of the fiter strip
should be facing the same drection as indicated
by the white arrow on the faceplate of the
microAsth

May 2016

Figure 6: Bottom of
microAeth with filter
strip release button.

Figure 5: Top of
microAeth

Figure 7: White sample deposit side of filter strip
faces the top.

Figure 8: Metal side of filter strip faces the

bottom.

2. Hold the microAeth in one hand o that the filter
chanber relaase button is on the bottom of the
enclosure (Figure 9) (& of the icons will be right
side up).

o

Loosen the rubber cover on the front of the
microAeth by puling the tab away from the
instrument. This will expose the filter strip slot.

Flgure 9: Insecting and removing filter strip while
depressing filter release button on bottom of
microAeth.

mizoActh” Model AES1 Operating Marua!

AethLabs
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4. Iif thers ks a fiter strip alrsady installed, dépress
the releass buthon with your thumb and pull the
fiter Strips owt of the sampling hesd.

5. Install a new filer sidp by pressing and holding
the releass buthon and then irserting the nesy
filer stip irto the sample chamber opaning with
the white plastic sde facdng up (Figure 3).

6. blaks sure to push the new fiter Strip all the way
frrbey Ehas slot and that the locating pinholes on the
filter Strip i ot visible,

7. Release the release bution and werify the
locating pin has registenad propery in the fiter
Strip locating hola.

B. Replace the rublser cover. A tght fit 5 essential
10 prewent the ermry of comamination and stray
light into the sample chamibear.

2.4 Power

The powwer Switch is locabed on e from panel of the
instrument. There ara two options fior rechanging:

s USE o PC-USE port (S00mA): 4 hours to Bl

change
= USHE 1o AC-UISE wall adapber (S00ms): 4 hours

o full chame.

The insrument uSes a LISE-based power charper
(100-500may for intermal SVDC lithium lon batbeny.
The yellow charging light ilkuminades when tha
microfeath s connected 1o an exdernal power souwce
and s recharging thea battery. When the bathery is
fully changad, the yallow light turrs off.

May 2016

2.5 microAethCOM PC
Software Installation

The micrashethOM softwans application s desigred
1o install and operate on a PO using Windows® XP
with Service Pack 3, WindowsE 7, and Windows®
8. All software components ane induded in tha
irstaller named microfathiCOM Instal. sxe which s
located on the GO included with the microfeath or
Gan be downloaded from the Asthlabs websie, This
irstaller will install the microfeshCOM, ranual fiow
caliration software and the Smmwane file.

1. Do ot connedt the microdeth to the LESE port
o the computer undil the software irctalation s

complata

2. Maks sume thart pou hanes the necessany user
privibeges on your compuier fo install Ssoftwans.

3. Locats and double dick
miksrafsthCOb Installaxd b start e install,

The installér will prompt you throwgh the setep,

& User Boroeni Comtrol

g al oy fhe following program froman
pullihier oo make charges 1o i cofnpanen?

Wi Awes oo i W (0 el B Lea e
LT [
Rl i bt i ke
[=] Show deish Ll P
Chapey sy tepmm mrdu per ) oy
- [ EE———— = = |
Wektame b the meonofethicie
Lrftup Warard
P el il e o 7 | s

I i T e O aokol o Bekes
iU

0 it ] e et O, ] O D

hathlaks
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4. Inorder to instal the microAsthCOM software,
plesse read and accept the license agreernent.

Setap - ModanCOM -
L Agrewmand

Phatar b T T, e (S vl e 0

Ponnnr can ¥ 0 by ot S . (s rvmi w | b b
PN SN T T Y S T PR

EXD USER LICENSE AGREEMENT -~

READ THIS END [SER LICENSE AGREEMENT
I"AGREEMENT™) CAREFULLY BEFORE USING THE
ACTOMPANTING SOFTWARE (THE “SCHTWARE™)
BY DOUNLOADING AND USING THE SOFTRARE
YOU ACENOWLEDGE THAT YOU HAYE READ THIS

ACREFAMENT THAY VOIT INDEFRSTAND 1T AN ¥
LAl A R o
€ 0 00 MR D By it

“ten et Cow

5. Please review changes to microAethCOM and

May 2016

7. The communication drivers will nead to be
Instaied next. The installer wil peompt you
through this sacton of the setup.

Devies Dviver Iactaiaton Wonysd

Welkome to the Desvice Drtver
Trstallation Wizsed!

T wicand S04 wou Pl T fren dien it e
g dey Srerar rewd = e As v

0N O P

w15

frmware. 8. Once all he correct drivers are installed, the
A .
. Setap  ooudet COM - i wil be ¢ ' N
Sbarns b < Py ' B
Pttt i T Bt ¢ A ' Sl S BN . S - ool OV - 2
- ; Completing the microAethCOM
e -a'—.-—t-’--.vﬁ.\.-—-'vn ) Setue Wizand
P sen Iy rcoAe OO0 V2 1LER -
S0 e St rain G AT AMTCOM O YO ML
. T AR T B e Iy g O amaied
- Napert by mondtety Nackd S8451 v wrven 08 es e
wevarwts m wevws N5 beion) Setloty recormets [} Y e ——
ety e wlarwd berewy b s NE bt s Foshom i
ol v (TN
Durafins o wom bt ettt s e DAT oo CEV Sotype
et LR B
= IR MM CRONE e 20 BEpiryed o X000 MY ol o
" b a3 C—w
6. Select he directory location where an
microAethCOM, manual flow csibration
software and the firnware file shoukd be installed
on the computer.
- Setap - masbett COM -
Crbeod Dovirsbe | s
Ve B S ) T T B
l a0 ol mtad mee S v Ay e
i I R T S
[ Se-gm Py dams o] Lo
At B9 ME o ek e & v
't ol Cow
14 mizroAath” Model AES1 Oparating Marual AethLabs
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2.6 Operation and
Communication

Befors starting a sampling run, it is recommendead
thart the user warify all parameter sattings. A
description of sach operating pararméber and

its configuration is described in saction 208.2
Configuration of Instrement Opeating Parameters.

Tha microAsth skartup sequence automatically
beging when the pawer is turned on. Sampling

and data collection bagin starting the neoct minube
after the starhip process i complefe. A& new
maasuremert data filke s created for the nes
sarmpling session. The microeth will contines
sampling and stodng data wuib] e instrorment is
shutdown. A2 shubdown, ths data file is dosed. Any
active sampling Session and data file will aso be
closed If data & downloadsd or erasaed or if settings
are =aved to the micrdath. In order o Start a new
sampling session, the microdath must be restarbed.

Stakus indicabor lights located on each and parel
af the micrahath provide information megarding the
instrument operating stahis. Plasss read sacion
2)B.8.1 LED Status Indications for more irformation.

2.8.1 microfsth Opsration

IMPORTANT HOTE:

= Absoys make sure that a filker strip is
installed in the microAeth when it is
operating.

*  ‘Whenever the filter strip is exschanged, the
mioredeth should be turned off to prevent
dust or debris from being drawn into the inlet
and anabysis chambeer.

= A new sampling session and data file is
created each time the microfeth i turned
on and completes the smiomatic startup
SEquenoe.

* Any active sampling session and dats file
will be closed i the microfeth = shutdown,
data is downloaded or erased, or if settings
are saved to the microfeth. In onder to start

4,

May 2016

a new sampling session, the microfeth must
be restaried.

Make suee that a flber Sirip s installed in the
micnAsth. Turn on the microssth by depressing
tiue power button for 4 seconds witil the
micmAsth beeps for the second time and the
red and green LEDS lluminae together.

Raaass the power button and wait for a few
seconds. The pump will turn on and the LEDS
will then bagin o biink on and off in unison
about every second urtl the baginning of tha
menct riinube. Whan the LEDS stop blinking, the
instrumént will chirp indicating fhe start of data
colaction.

Whila the unit & operating, the green LED wil
biirk periodically. If the unit = set 10 store data
ton it inbernal mérmory, the greaen LED will eémit
single biinks avery few seconds. If it kas been
saf o store daia inbemally and siream data, the
grean LED will blink twice every fiew seconds.

Stant the micrafusthO0M sofwana.

T -]

oo e

Taegrs

By P

LEE

AathLaks
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5. Comnect the USB cable %o the microAeth and
your computer.

6. After the microAsth establishes communication
with the microAsthCOM software, the
connection status in the bottom left comer of
the main screen will change to Connected and
the microAeth sertal number, status, and setfings

will be dispiayed.
ovosheriOM i
Sy e
Deves ARS] 5479 10 Fow ot gord %0 rdewn ——p——
Faorwssn 26 Tretwa 0 o

Toe 38 A 200 507 40 Dby rmaong 33 4%

T

T~ ot il
Do bl

7. W e serd number, status, and settings are
not displayed, disconnect the USB cable and
reinsert it.

May 2016

& To shut down the microAeth through the
microAetCOM software, click Options then
Shut down microAeth. Depending on the curent
settings of the microAath, the power button on
the front of e instrument can be used to shut
down tha instrument.

—
Ty o
Flom 4ot it O swwy ool daa
Tt 2 a0 Som & e
Batuwy s O %
Mewary owanwy % (nagogh
o}
Ty
- Gea |
e 'y
“. PR
L)
B . 2 {"H 3 ] - o Y . . 1 ‘
[T T
T . Mvwn o s S Tew A K

B

R

2.6.2 Configuration of Instrument
Operating Parameters

IMPORTANT NOTE:
* The microAeth will not collect data with new
saved settings until it has been restarted.

Al Instrument pararneters ane configured through
e micraAsthCOM user interface. The varlous

parameters e acoessed through Settings in he
Options menu on the tool bar,

1. Turn on the microAeth.
2. Stat the microAethCOM software.
3. Comnect the USB cable to the microAesth and the

computer. Wait until $he microAeth establishes
communication with microAethCOM.

16

miroAath’ Model AES1 Oporating Manual
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4. Click Options then Settings

moTA I
Ty
| v
FROw st pownt. %) riiwn Bestoad oo
[FSSvarR— Twetame X0 s it
St foms minde® By o) 3%
c:.'E?zz— Mooy sy 60 % Deryen
" &g
. 1
- [}
-
o
- t
; ‘. J
LRl 1 I
Lns b g
T T v - N Tor Tow b &E
-
e —— e v —
L Nt

5. On the Settings screen, the microAeth can be
configured.

May 2016

6. When all settings are selected &= desired, click

the Save settings button,
LR S ]
s
Settryn -
-
NCTAE e pewgeve
RMEI) DI [ ~
P L -
T ey Ema
Tt ot
B e PR creeessessseea -
Tstone
w s
e ey s
T~ Pann e % e Ty e &
.
= N Onrisd I ion ™
 r——

7. Once the settings have been saved, you wil

PR TN a
yaee be prompted to shut down the microAath. The
Devenr AL S -_- microAeth will not collect data with the new
Famwomn
| e ey = saved settings until it has been restarted.
Towe W) auxusixm s I
o N N
L LA FTE R ) Pt mi oI et M s ]
|L e = - Oymre =
B oL e :'.__' Doveor AL e Ff_-
E-. FgEe— Favwes s -
§ " & Wi e M) wuxusis - [(ESTSS——_
) —- .
L - Uy hme ;:;Ta."r:m e o
| ¥ B . i |
|
[Ppe—_— X, oAl M
- Phesnce & ‘. L .
. - e - A _lo % i,, THE An ws Al et A L WA e e e s -
E L et e e, e £
- .
{ el
o —re .. rtn] [etants ==
s _ .
T L et s e Yem e E
-
te e ——— -
— Rt
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28.2.1 microfsth Time & Tims Sync
Thes tirr on the micradeth ks displayed . In order to
syrse the fime on the microdsth with te PG time,
elick the Syrc with PC time check box.

It & very imgsortant o confirm the date and tima
of tha PC prior 1o synchronizing 1o the microes.
Orce confirnad, it is good operating practice
boy abweanys Synichrontze the date and time when
configuring tha microAsth befon starting a new

28.2.2 Flow Sat Point
Thus flow Set point permits the wser 1o select & flow
rate s poirt of 50, 100, 150, or 200 mlmin

Wi recammiend using lower flaws in ansas with high
BC concentrations, md bigher fow rates when
maximum sensitivity B requinsd in sees of low BC
concantration. A lower flow rmabe shoud g be
sedected for longer run tmes and exterded battary
. Plagss sad section 2 2 Best Lse Practioss
Rascornrmendations for more imformation,

2823 Timsbaas
Thie timebass parnibs the user o Select an aralysis
timebarse perkad of 1, 10, 30, 60, or 300 Ssconds.

Wi recommend 30 or 60 saconds fior most "human
eapasure’ or ‘amiblent monitoring use. Faster
breterses wil reslt in Higher nose o aach
Mmiszsurarnant point, and ans mest iseful sither for
direct sowte menttong (lpie anakesis) o for
b applications rsquiritg exremely rapkd data A
00 second thnebase can be used b exend battery
i and run time. Pleass read section 2.2 Best Usa
Practices Recommendators for rmore idformator,

2.8.2.4 Operating Mode

The opérating mode parmits the user be configure

data storage and sEeaming opSors.

= Store to flash savés dats o e inbemal meamaorny
anly.

= Flash and streaming sawes data to the imterral
memary and outputs & continuous data stream
through thea LISE port.

May 2016

2.8.2.5 Shubdown Mode

Tha shuidown modé permits the wser o configuna

how the instrument |5 shutdown.

=  Simple mode wil dlow the microAeth 10 b
shut down by depressing the power Button fior 3
saconds.

*  USE onby mode will only allow tha micraAeth
10 be shut down Lsing the micrshethGOM
Softwars.

*  Seoure mode will allow the microdaeth to
b shut down by pressing and relessing the
power buthon thinss times in Sucoession. Tha
srmoothiy-timed Saquencs is coondinated by
a simultanssus baep and bliink of the red and
green LED indicator Bghts,

Each cycle of the Secuns mode takes sbous 1
sacond &5 follows:

1. Press and hold the powar Button,

2. Wi you hear/ses the first ‘besp/blik’
releime the butten quickly.

2, Wi you haarsss the next beap/blink’
tquichly press s bold the pawer buttan.,

4, Whar you haarsss the next beap/blink’
neleme the busten quickly.

5. Wher you hearses the next besp/blink’
tquickly press and bold the pawer button.

8. Wher you haarses the next besp/blink’
ez the butten quickly.

7. The micreeth wil then shut down

26,26 Sound Notifications

The sound netifications seting permits the user
to sebact If the audible notifications sseed by the
milcrodieth are turned On ar OF.

18 mikroAath” Miodal AES1 Onomating Marual
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283 Dn.wnlnﬂding Data 8. Salect the db'u.‘.'h:r_r te sarve tha data. Tha data

will b saved Ina folder named AES 1 -S3-200( -

1. Turmon the microtath. YYMM in this drectory.

bt a

2. Stan tha microssthCOM Softwans, (e

iz AEE1 i F o Pk ||
ru A ——

3. Cormect the USE cable to the micrabeth and the | o wn =L
cormputer. Wik witil the microAsth establishes e fe I T
sornemunication with microdethiEOmM. = —1

_ s Y e ]
= w1 | ==
—— Fanl -
D AEE1-34- 750 T Flowl poird W N | s s =
Famemda M- Torsosss 1wt Cnd i i
Tie M iR SOTA0FA  Datary remainig: 55 % ] I
iy g . ailamtenlll == T E -
:,. I- -
E_ ) ) : k] e R (L] v
B’ ; [Py —— ey ) e—r———

g

7. Wait urtl $he dowrload has complated. The
S S N N S progress bar in the bottomn left comer of the
miain Stréen wil Show you Fia progress. of the
dowriload. The status window will also inform

et g e ol T ey [ e—re—— you whien thes download is h:lﬂ'lFiﬂ'l.ﬂ.
e R a
4. Click the Download data button ta downlaad o
the data stored on the intermal memony of the e ...
Farsds X
ricrafusth N —— i
LLLE T =
[ i
5. Select DAT or S5V data file type to download. S - —3
g
e —T ] | LR
g B0
D BERT54-T58- 1K Fioww - poni- |00 mdrn T .
Frrasss X Tirmshas d) S Do e =1 ] il =
T S5 il 005 HH R P Fralt pry oy 't L i
e + , —_— — - aa Tma Pl Lem 8 Fen ey B &
g : [ Hnrrrpr_-
i _ S — 0 R [
Pt Fm Tl e

= Ty Cdpr b AT Bl G K -

iy iy ooy e e iy [ —.
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2.6.4 Eraaing Diata B 'Wait undl thes data arase has l.'.ﬂl'l'lp*ﬂtﬂd Tha
stahes window will show that the memony
1. Turn on the microdath. being erased.
g TR a
2. Start the microfathCOM soffwans. oy
Dy BFD Ex ]
Fameoes X e
3. Connect tha USE cable to the microAsth and the T 30 || [ |
computer. Walt uril the microdeth establishes T [T 3
commurication with microbathC0b. ST 1
== =
Cowame AES1-54-155 T3 Pl il posind W0 i B LER |
Famwa N Taraose B [y . =
Tare: 3 SaAAYIOTA0FA  Batbary mmsnng: 55 % ==
e Horcamrorang 1M % FESp— T Ty [T T—— ] e om L
E ] i g o e e L L]
} s

7. The stabus window will disappear wien the

T."L" Dy H L rarory bas Baan arasaed.
2.8.5 Viewing andfor Analyzing
it s ol —r ~.-.-..~:.-.- Measurement Data
=]
4. Click the Erase al data bution to erase al Diata files are named wsing the follewing naming
the data stored on the inbarnal mamary of tha cormeantion: AEST -S-3000- Yy Y YMMDD, wheans 00
ricriviath. is Eha instrurment uhigue indentifer rumber. Data

files are formatted such that they can be imporisd
B Yau will be prompled to confirm to erase ol tha dirsctly iro Microsoft Excel® or can be uploaded

data stored on the microdsath. o the Asthlabs welrsite. Plaase nobs ot when
e §]  oesning data fles in Microsoft Excel®, farmatting
o miay automaticaly ba changed, madng it difficult b
FrrFoma [ < |
e - upload to the websibe.
Famwosu | fa—
Tﬁa*. s, i puin e B0 P il e
g -
17 W L N
S
: aca I'III a
[T
e = Fulrrms L L1, s ey bw K
i Pl e Eleel O [ e
]
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2.8.6 Data File Structure

The data files ans plain tecd with e extension .dat or coe. The fila consists of a header containing descripthes
information; a Ene idemifying the columns; and then a number of data lines with aach Hem separahed by a
samicolon or comma depending on tha fle format chosen at the time of downlead.

An exampla of the header s

SDelimiter = ;"

#ethlobs

Device 1D = AES -54-558-1204
Application version = 2.2.4.0
Flow = 100 ml‘min

Timebase = 60 s

Start date = 201 5705/07

Start time = 181000
Original date format =y ™ dd
Crriginal time format = hhemmess
Flow units = mbfmin

PGB temp units = deg C
Battery units = %

BC units = ng/m*3

Date; Time;Aet; SemATHFlow;PCH temp; Status; Batteny;BC

Thea first line of data does not contain the final BC caliculation; all subsaquent lines show this expressed in
units of ng'mr™ of B, A typical axcerpt of data lines & shown balow:

20 50507 ; 18:1 DoDOc A SR 00T RES 05 906, 100;3070:Td;

201 5F05M0T; 18:1 1200082206 eSS 91 2, 1000300 Ta 30
20 570507 181 200c8 22 TS RES NET ;5,91 T 10029 0c T ;321
201 50507 ; 18:1 JaD0 8220 RES 21 o5 92T 100;260 0 Td ;560
201 570507 181 4000822300 8551515905, 1 00290 T o4 61
201 5F05MT ; 18:1 o822 85 RES1 T5;5. 543, 10029 0 Taodd T
20 50507 ; 18:1 God0ca SR 088591 1075962, 100;26, 0 T4 B
201 5F05M0T; 181 T8 22 M RESETT 5.968, 1 00c2 8, 0 T3 3448
20 5F05MT ;181 Bodr S 22 ARG5S 1 0028, 0 T3 066
20 5F05MT ; 18:1 Soddn 8 SR SR REN -5 970 1002800 T30
201 570507 ; 18200008 224D RERCENY;S 975, 100;28:0c 73307

AathLakbs microAath’ Mode] AZS1 Oparating Manual 21
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2.6.7 Statuz Indicationsz
28.7.1 LED Status Indications

The microieth has one yellow LED located on the nsar pans that ums on when the microseth is charging.
The microiesh has two LED indicators, one green and one red, located on the front pansl immediately to
thue haft of the filler chamber. These lights indicate the instrument’s curert operating status. Tha grean LED
penarally indicates that the instrement & functioning propedy and ks or is not coliecting data. The red LED
indicator generally indicates that the unit is not opeating in a nomal sampling state. The status indications
signaled by the LEDs are given in the foliowing table.

Run Modes
Graen 1 heryg Bdink: & besy 2ound Stan of data stodng to internal mamony.
Green 1 blink every 3 sac Acquiring data 1o intemal rmemony.
Gireen 2 blinks ewvery 3 Sac Acquirng data o intemal memony and Stresming.
Grésen 1 oy Blink: every 1 ar 5 min Data writé 10 internal mémory (1, 5 min tmabase),
Status 'Wamings during Aun Modes [see above)
Gireen indicates Aun Mode (sse abows), Red Indicates Warning (see below)

| R 1 blinks ewvery 1 sac Waming - Chamnge filter strip
| P 2 hilirnks every 1 sec Wizrrirng - Battery low

| R 3 blinks every 1 sac Waming - Flow amror

Stop Modes

Rad & Green | synchronows 1 blink every 1 sac mﬂw: H;:gtguu:g gﬁ'ﬁuil } A’

. y Critical handwara aror:
A=peat blink onfoff sequence;on | O e hr skt
Bied Orly I:ir'nF is Same as off time. Emits o= - Lightsu E t1$ :E Errm:::
=erics of  tripke: becpe. = Light sourcs fesdback circuit amror.

2.8.7.2 Data Fils Status Codes

Reported Status Code in Dista File | Reason  Indication

1 Batbery Low

2 Flow ouwt of range

4 Change filter tickat / Serse signal out of ranga

B Optical sigral fesdback out of range

18 Power supply 5V out of range

a2 LED currant out of range

= Flash mesmary ful

128 Automatic shutdcwn ocourmad on configured Scheduke
o 0K - Irstrument aperating within specfications

NOTE: If mons than one states amor code 5 active Smultansously, the resulting code written to the dats file is
thwe Sum of the ermor codes shown in the table above. For exampla, | the batbery & low (stathes code = 1) and
thwe flow is out of range (status code = 2), the status code shown in the data file will be 3.

&2 mizoAath’ Modal A1 Opomating Marual AsthlLabs

74



PSCAA — QAPP — XA01J10401 May 2016

=T Upﬂl"ﬂdi"ﬂ miﬂmAEth 3. Click Options then Upgrade Firmware
Operating System Firmware — =
Before upgrading the microdeth operating Tl sl pand

system firmware, make sure that all data on the :::"m

instrument has been downlosded. After the new

T e
firmmware: has been installed, the memony of the :
microfath will nsed to be emased. g
1. Start the microAsthCOM softwarns. el
2. Cornect the LISE cable 1o the microteath and T I I BN 3
the computer. Do not turn an the microdeth, - .

The microdatrCOM softwans will show St the
rmicraAsth i Disconnecisd.

D L et ]
e I a E———
Spam
[wmia Flrw sl pad .
—— : 4, Inarder o install e irmwars on 5 rmicroteth,
Tirsa [ re— plaass raad and acoapt the Ecerse agreement
Ly i P A —
T [T [+]
1 (psa
E Femille | pmu | = |
B . [ TTE S = =
. %ﬁmmﬁﬁ-*ﬁhl? :-'-I?:‘:"jlf '\u-|- lﬂ:
] ' i i w- - .!"Ll\‘ -v.-.-: l:.g"
[IE——— --u || ]
R —— .+ .ﬁ > r_;r., a;m.m-ﬂ
-u\-..r q..u_. -..u- -...:_\-.-.'r...elq,..u.-q,q,.
' 1 o e, | Ml s ¢ e L WS i b
S = B B g | il s e B o B il B B el B
et prere r—r——— a mana Taivwiad Fiy P
4 F— E—
[ ) i Loy [
AathLaks microdath” Model AES1 Opamating Manual frec]
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5 A waming window will appear 10 makos Sore Hhet
all dixta on e dévics has bean downloaded and
to inform the user of what should be completed
after the upgradee.

i e TRA

i
(- rr kil [ = I8
[e— L
e | T T S —
Tora kb
T ——
TR L e L
1 B m e,
= P T b ghen B o e o e o o o B e
a8 [T
1
=T
= —re—r——r ==

s e [———

=TT

B Salact fha he file PG hex e oo refers 1o
tha version mumber o irstall on the micnofeths

May 2016

7. When prompbed, turm on the microdeth within 5

Saconds.
LI 0 b B
=
] -
Ferwaws
- b
T e s ey | p—
=
i

x ermlem A e _.
#
[ — o b
Ere s mna

B | the microfAsth i= not temed on within 5
saconds, the uwsar will Ba told that the desica
did not respond. The uSer will have to closa the
window and start the firmwars upgrade over
again. If this occurs, go back to step 4.

e elaedd A
o [ = ] W
=
] Lo - T . i
2 ]
—— i -0 =
i P g V]
Iy
B By e T e i la v =y T e
Boamr e il ol i i 3 sl e
Femey plere —
& Liry=e —
[if SR
o Haen
i P
H -
W s v mwm 1 1
B el D i
. F ma Sl Bama  ATH [ -
LE T = el ] B i +
= Carma
[ p——— e ——
D bel
g ey ] i b [T
oo o v
mikrniath” Model A1 Oporating Maral AathLabs
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8. IF the micrfusth B tumed on within 5 seconds,
the frrrnacare irestall ation will bagin. Tha mamory
will ba srased and e néw firmedans will ba
werithan Lo memory.

W T
e
Dapacn -
Fewrears
— T
T
e T -
13y
H as
£
£ et
x 1
]
[t T
Larel Jilliica
[ - s e AN B ey D
B
B orEre e pran ———— =

1

May 2016

1. If fio errors are found, e rrmeeans installason
will cormplete and the user will be promphed 1o
unplug the micnasfeth.

P S L]
g
Dwan -
b el e T
Trea e
S O i e
A
e L)) WiE ~
Fm [y T ] [ -

e ol vyl

e e b e

Carerewrind

100 Onca Bd Airmwans has baen installad, &a
rmicraAsthiCIOM software will check B memary

i

2. Afier a successful Srmwane upgrade, the
falowing should be complated bafore using e
micraAsth for a new sampling session:

for drors.
= Set all instrument settings. Plasses read section
T
= 2 6.2 Configuration of Instrumert Opssrating
Deics [ - | Pararmatars for mons information.
Ferverw —
Trea g bye
e e - = Erase all data on flash memorg. Plaase read
— section 264 Erasing Data for more information,
=  Check the flow calibration with an external
flowmeeter, Plasses raad section 28 Flow
—— —+ Caliration Procadure for moma information.
Lire Jihiiag
[ o b dewm A B b b A
;::;__ S .
AathLaks microagth” Modal AES1 Opomating Manual
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2.8 Manual Flow Calibration
Procedure

In order to complets a manual flow calibration
of the microdeth, you will need to use the

AES1 FlowGal software. The installation of the
micrafsthCOM PC softeans adomatically instals
thes AEST FlowCal softwars into the dinsciory chogsen
by thes user during the installation pmooass. Pleaass
read section 2.5 micrasethCOM PC Softeans for
more information abowt the installation procass,

1. Inmstall a chean, unused fiker strip into the
microdeth. Plaase read section 2.0.2 Flter Strip
Instaliation and Removal for mone information.
NOTE: A pre-used flber strip with hesnry loading
ray craate an offsat in e flow calibration table
of the microdeath.

I Connéct e axbernal flowrmeter B0 the inkét of
Ehad milGrafuath.

A Torm on the micradsth and the adermal
foswmaster. Lat ha flowmabs stabilns for af laast
10 rrirutes bafors use.

4. St the AEST FlowCal softeans.

5 Connact fia USE cable bo the micnaAsth and the
computer. Walt urtil the microfath establishes
communication with AEST Flow(al softwars.
Thee Stahus bBar in tha bottom lef corner of ha
goftware will show the connection status of
tha microfsth and AEST FlowCal softeans, |
tha status bar doess ot show micradbath Ok
staties, chick your conmactions and ensum that
communication with Swe microseth has bean
initiated as prevdously described and discormact
tha LISE cable from the computer and reinsart it

May 2016

L] a0 el B =8

P L

6. Select the flow setpoint b calibeats from tha
dropdoen manu in the Mamnual calibration
saction of the software. Then click the Set Flow
Button,

7. The fiow rate of the micodeth wil change and
the bemt bae 10 the right of Flow on AES1: should
b populated with the desined fow Seipdaint.

= Pl i e =
™ e ot

O | s

oy e ——
e o
P LT

w— mrgm s ] L

P L

B Usa the + and - butions to adjust the pemp
speed of the microAeth untll the fow e on the
abmal flowmeter dosely madches the Sabectad
flow Ssatpaint in the softeans.

= [ [P S

Pl | e

.

milroaath” Modal AFS1 Ciparating Maral

AsthLabs
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9. Then click the Save Flow Setpaint bution to
siva the satpoint calibration in the microbath
flow calibration table stored in the instrument |

- AL D el el =

ST T | ¥

LT ]

Lt Gy Do e s

.

10, Repeat steps 8-0 for all fiow setpoints in the
dropdown menu in the Manual calibration
section of the softwara.

MNOTE: if tha intemal purnp of the microdath
cannat raach the highast ow rabs setpoin,
contact Asthlabs fior further assistanos.

11. Click the View Instrument Values bution. This
wil display all Fa values of e flow calibration

faila.
- b i Ll — o |
™ M s
e b ey ey o ey P o' S ﬂ*‘
1Py, B Dl
ai= " e | . e

il

i it

Bl

"ETITTTAL
ey

J‘t[E.‘Ef
FLEERE

B slEEER ==

B e

L

1& Please check the values to make sure that as
the flow setpoint increases from 0 to 250 ml'
min, the pump drive and internal flowmeter
values also increase. If this is not the case,
please try again to calibrabe the microfesh. If
this Esue persists, plaasa contact AsthLabs for
further assistance.

May 2016

View Instrument Values

The View Instrament Values bution negquests the
corbents of e flow calibration table stored in the
i croieti.

The fiow calbrafion table shows e pumg drive
walues and imemal Sowmstar values for the

secified fow setpoirts.

VERY IMPORTANT: As the flow setpoint increases
from 0 o 250 mimin, the pump drive and Fbemal

fowrmeter values shoukd ncreese, If tis i not the
e, pame try again o calbrase e micraAsth

H this e persksts, plaase oot AstLabe for

furthuer mmstance.

Sawe Instrument Values

The S Irstrument Values buthon will prormpt the
e b Salect a location b0 S the Row calbration
table fila.

The fiow calbrasion table values wil be rsad from
the micreAath and saved to a sdected keation
where (t cart be kept for anchival purposes
comparison, or can be retreved and uploaded 1o the
mricrtiisth ot a bber Hme.

Write Values to In=trumsnt

The Write Values fo Instrumert Button will promgt
the i 10 Select 4 préviously Saved Bow calibration
tabhe e for uplead 1o e micraleth,

Oporoting Moanus - microsath Modad AEST, May 2015, Rev DE

AmthLaks

microdath’ Modal AES1 Opomting Manual
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G. AirBeam Operating Procedures

AirBeam Technical Specifications, Operation &
Performance

POWER BLUETOQOTH LANYARD
BUTTON CONNECTION ATTACHMENT
INDICATOR POINTS

BATTERY
CHARGING
INDICATOR

MICRO-USB

INTAKE PORT

BELT CUP
ATTACHMENT

EXHAUST POINT

ADD-ON
SENSOR PINS

Hardware Specifications

Weight: 7 ounces

Particle Sensor: Shinyei PPD60PV

Temperature & Relative Humidity Sensor: MaxDetect RHO3
Bluetooth: Nova MDCS42, Version 2.1-EDR
Microcontroller: Atmel ATmega32U4

Bootloader: Arduino Leonardo
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About the AitBeam

Habitathlap worked with a commumity of scientists, educators, engineers, and other non-
profitz to create the AwBeam The AuBeam measures fine particulate matter (PM2.3),
temperature, and relative humidity. The AirBeam uses a light scattering method to measure
PM2.5. Aur 1z drawn through a zensing chamber wheremn light from an LED bulb scatters off
particles in the airstream. This light scatter 1z registered by a detector and converted into a
measurement that estimates the number of particles m the air. Via Bluetooth, these
measurements are commumicated approximately once a second to the AwCasting Android
app, which mapsz and graphs the data in real time on your smartphone. At the end of each
AnCasting session, the collected data 13 sent to the AmrCasting website, where the data is
crowdsourced with data from other AuwrCasters to generate heat maps mdicating where PM2 3
concentrations are Ighest and lowest As an open-sowrce platform, modifying our
components to take other measurements and or transmit the data to other websites or apps is
easy and encouwraged. We've even icluded 4ddd-on Semsor Pins on the AnrBeam to make
adding sensors sumple.

Power

The AwrBeam has a 2000 mAh 3.7V rechargeable hithium battery. When the battery 1z fully
charged, the AirBeam can operate for 10 hours. The battery charpes via the micro-USE port,
which can also be used to power the AirBeam directly. The Battery Charging Indicator tumns
sohid green when the AnBeam 1z charging and tums off when the AwBeam 15 erther fully
charged or unplugged.

Power On/Off

To power on the AitBeam press down on the Power Buffon. The AirBeam iz on when the
Bluetooth Connection Indicator blinks red. Push the Power Bution a second time to power off
the AirBeam

Intake & Exhaust
While operating the AirBeam be sure to keep the Jntakte and Exhaust free from obstructions.

Comnect the AirBeam to the AirCasting Android App

Download the AirCasting app from the Google Play store. Launch the app, then nawvigate:
menn button > “Settings” > “External devices™ > “Pair with new devices™ > “Search for
Devices” = pair with the device labeled “AwBeam . . . ™ (note that vou only need to pair once)
> return bufton > press “AnBeam . . . 7 > press “Yes” when prompted to connect. The
AnBeam iz connected to the AirCasting Androad app via Bluetooth when the Bluefooth
Commection Indicator 13 solid red and the AwrBeam sensor streams appear on the AwrCasting
App Sensors Dashboard.

Acouire AirBeam Diata via Senal honitor
You can acquire the AnBeam data wia the AMicro-USE Port or Bluetooth using a senal
maonitor.
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Programming
The AirBeam board iz based on the Arduine Leonardo, so you can reprogram your AirtBeam
using the Arduno IDE.

Add Another Sensor

You can add another zensor to the AnBeam using the Addom Semsor Porf When the
AnBeam 1z reshing on 1t’s back the five pms, from left to nght, are: Ground, 3V, 3.3V, Analog
2, Analog 1. Note that you must insert a tiny screwdriver into the slot above the pin to release
the pin.

Open Source

The AnBeam firmware and electronic schematics are available on GitHub. The STL files for
3D prnting the AtrBeam enclosure can be downloaded from Shapeways.

FCC Compliance Statement

Thiz device complies with part 15 of the FCC Bules. Operating 1s subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) thiz device must
accept any interference received, including mterference that may cause undesired operation.
Caution: Modifying or tampering with internal components can cause a malfunction and will
void FCC authorization to use these products.

Thiz equipment has been tested and found to comply with the limits for a Clasz B dugntal
device, pursuant to Part 15 of the FOC Bules. These hmits are dezigned to provide reasonable
profection agammst harmful mterference in a resmdential mstallation. This equipment generates,
uses, and can radiate radic frequency energy and, if not installed and uzed n accordance with
the manufacturer’s instructions, may cause interference harmful to radio communications.
There iz no guarantee, however, that interference will not occur in a particular mnstallation. If
this equipment does cause harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, the user iz encouraged to fry to comrect the
interference by one or more of the following measures: reoment or relocate the recerving
antenna; increase the separation between the equipment and receiver; comnect the equipment
to an outlet on a circut different from that to which the receiver 13 connected; and'or consult
the dealer or &n expenienced radic or TV technician for help.

Performance Diata

The below claims and disclaimers are based on comparizons between the AwrBeam a Thermo
Scientific pDE-1300 with a PM2.5 cut-point inlet, and teflon filier samples subjected to
gravimetric analyziz. The pDR-1500 is a $3,000, 2.5 Ib air quality monitor frequently used by
govemment and academic researchers to evaluate personal exposure to fine particulate matter
or PM2 5. Teflon filter samples were taken with a Leland Legacy 10L pump and PM2.3 cut-
point inlet and weighed at the NYLT School of Medicine’s filter weighing room, which meets
EPA gmdelines for filter condifioning, storage, and gravimeinc measurement of PM2.5 and
PMI10 filters. Filters subjected to gravimetnic analysis are the “gold standard™ for measuring
PM2.5. Additional rezearch is required to fully characterize the performance of the AirBeam
and we look forward to werlang with the ArCasting commumity to “fill in the gaps™.
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When prezenting owr performance data on the AwrBeam below, we include B2 or B-squared
values to mmdicate how the AirBeam compares with other methods for measunng PM2.5. B2 13
a statizhcal measure that mdicates how well data fit a stabstical model, m thiz case, the
prediction of the Y-axiz (AuBeam) from the X-axis (pDR-1500) using a lnear (straight) or
nonlinear (corved) line. The B2 value iz a fraction that ranges from 0.0 to 1.0 with higher
values indicating that the regression came more closely to the points. An B2 value of 1.0
means that the predictive power of the model 15 perfect, that all the points lie along the lme or
curve with no scatter.

Below 100 micrograms per cubic meter (pg'm”), samples collected in ambient air in
Manhattan (samples were collected on 11 different occasions and averaged over 12 hour
perieds) and while buming cardbeard indoors (samples were collected over a 1 hour period
and averaged every minute) both showed a strong linear relationship between the AirBeam
and pDR-1500 measurements. As illustrated in Figore 1, the B2 wvalues below 24 pg/m® for
two AirBeams in ambient air in Manhattan were .98 or better.

Lower Manhattan Ambient Air
8000~ Linear Regression

7000-
6000
5000-
4000+
3000-
< 2000~

1000+

rBeam (hppcf)

R*=.98
Eguation: ¥ = 302.8*X + 512.1

1 1. 1 1 1 1 117 T 7171
0 2 4 6 8 10 12 14 16 18 20 22 24

pDR-1500 (pg/m?)

Figure 1

Az illustrated in Figure 2, the B2 values below 100 pgm® for four ArrBeams while buming
cardboard mdoors were 94 or better. Alzo shown in Figure 2, “out-of-the-box™ vanability
between AnrBeams i1s more pronounced as the measurements climb above 30 pg/m®. Meaning
that measurements recorded by two AnBeams exposed to identical air samples may begn fo
dnft apart as PM1.5 concenirations mereaze. Out-of-the-box vanability can be substantially
reduced by using the AnCasting app calibration featore (zhll m beta) and adjustng the zide-
facmg potentiometer on the Shimyel FPDG0PY.
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Burning Cardboard Indoors -

Linear Regression i .
52500+ ;-—_3:;.3 X+18TS
450004 ] ;:_3:: 2*X+6T79.2

< Y= EIET.TJHEIE-&

E 37500 e
& a000- * Y = 256,6"X+1682
E
S 22500
@
< 15000+

7500+

0 15 30 45 E'D ?75 ﬂll'.l ‘I;.lﬁ 15{1 155 150'
pDR-1500 (ug/m?)

Figure 2

Becanze the relationship between the AiBeam and pDR-1300 measurements becomes
increasingly non-linear above 100 pg/m’, a nonlinear regression curve was used to determine
the relaticnship between the ArBeam and pDE-1300 measurements at higher concentrations,
see Figure 3 (zamples were collected over 2 1 hour peniod and averaged every minute). Churing
separate sampling mins, we calenlated B2 values for the nonlinear regression curve ranging
from Q.60 to 0.80. The decreaze in B2 values az compared to the linear regression 1= likely
atiributed to higher variability near and above the AirBeam’s maxinmum limit of detection,
which we estimate to be approximately 400 pg/m®.

Cooking Indoors
Nonlinear Regression

AirBeam (hppcf)

0 100 200 300 400 500 600 700 800
pDR-1500 (pg/m?)

Figure 3
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Additional rezearch is required to see how the maximum limit of detection is impacted by the
reflectivity of the aeroscl being sampled. The relative reflectivity of asrosols impacts the
AwBeam measurements. Highly reflective zeroscls, like wood smoke, bias the AirBeam
measurements upwards, whereas less reflective aerosols, like diesel exhanst, bias the AirBeam
measurements downwards.

During ambient zir sampling in Lower Manhattan duning the summer months, measurements
from a pDR-1300 and two Airbeams were compared against a teflon filter subjected to
gravimetric analyzis, see Figure 4. Sampling was done in 12-hour averages each day for 11
days and averaged to compare the real time nstruments against the gravimetric filters. When
compered aganst the gravimetnic filters, the B2 value of AirBeams was found to be 0.70
compared to .76 for the pDR-1500. Time weighted averapes of the gravimetric filter data
showed consistently higher values as compared to the pDR-1500 at ambient levels. We
assure this dowmward bias iz also in effect with the AwrBeam, since both are light scattering
particle counters. Further, we assume part of this this has can be atinbuted to the relative
reflectivity of the asrosol being measured. The B2 value of the pDE-1300 measured against
the AirBeams during these 12-hour day averages was found to be 0.98.

Lower Manhattan Ambient Air

Linear Regression -
TSM' . ;}tlr?gam L 5
Eguation: ¥ = 281.5*X - 575.7 m
B pDR-1500 . 20

60004—Rr:=.76
Equation: Y = 0.9776'X -4.719 ¢ / " "
- 7 .

AirBeam (hppcf)

1 va 5
|V |
0 y 0
0 5 10 15 20 25 30
Gravimetric Filter (pg/m?)

Figure 4

(ewyBr) oos1-yad

Fesearch conducted by others on light scattering parhicle counters indicates that high relative
humidity (=80%) is likely to have a negative impact on the accuracy of the AnrBeam. When
relative humidity iz high aercsols take om water becoming more reflective. Addifional
research is required to better characterize this effect as it applies to the ArBeam.

85



PSCAA — QAPP — XA01J10401 May 2016

AnrBeam performance data collection, analyzis, and findings are the work of Alex Besser and
Michael Heimbinder. Alex 13 a graduate stodent in Environmental Toxicology at New York
University. Michael is the Founder and Executive Director of Habitathap and AirBeam Lead
Developer. Dr. George Thurston, Alex’s academic advizer and professor of Environmental
Medicine at New York University School of Medicme, provided the matenal resources and
guidance that made this research possible.

PSCAA Comments about the purpose and use of the AIRBEAM monitor

CAUTION: The Air Beam monitors are used for primarily educational purposes. The Air Beam monitor
measurement is NOT regulatory in nature. This data CANNOT be used as evidence to force regulatory
change. However, the Air Beam monitors can be very useful as screening tools, and as educational tools.

This particular light scattering measurement technique is highly susceptible to bias associated with the
nature of the aerosol, as noted in the operating notes from the manufacturer. Further, the technique is
also sensitive to Relative Humidity. As RH goes up, hygroscopic growth can occur, and the
measurements can be biased high.

For this study, the Air Beam monitor is to be used for Educational purposes. The data may also be used
to confirm other measurements, but shall not be used to draw any conclusions, or primarily drive any

recommendations.

86



PSCAA — QAPP — XA01J10401 May 2016

H. Community Directed Canister Sampling Procedures

School Air Toxics, VOC SOP
Angust 5, 2000

STANDARD OPERATING PROCEDURE
FOR THE COLLECTION OF
VOLATILE ORGANIC COMPOUNDS
FOR THE EPA SCHOOL AIR TOXICS PROGRAM

((ED ST4
R &

s o
s
EM
Z -
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2,
A4
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W agenc

U.S. Environmental Protection Agency
Region 4, Science and Ecosystem Support Division
Athens, Georgia, 30605

Page 1 of 16
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School Air Toxics, VOC SOP
Aungust 5, 2000

Acknowledgement

This Standard Operating Procedure (SOP) was developed by EPA Region 4,
Science and Ecosystem Support Division. This S0P is based on the
Commonwealth of Kentucky’s ambient monitoring SOP template. Special thanks
to the State of South Carolina and ERG for operational content.

For questions or comments please contact:
Tim Slagle, EPA, Region 4, SESD at slagle.tim@epa.gov or 706-355-8741

Greg Moah, EPA, Region 4, SESD at noah.greg@epa.gov or 706-355-8635
Mike Jones, EPA-OAQPS-AQAD at jones.mike@epa.gov or 919-541-0528
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School Air Toxics, VOC SOP

Angust 5, 2009
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Angust 5, 2009
l. INTRODUCTION

This document is designed to provide instruction on collecting volatile organic
compounds in air using an evacuated canister and a passive air sampling kit.

The procedure presented is designed for sampling volatile organic compounds
(VOCs) in ambient air, based on the collection of whole air samples in
SUMMA™ treated canisters fo final pressures below atmospheric. The
samples are then analyzed using EPA Compendium Methods TO14A or TO15
Determination of Volatile Organic Compounds (VOCs) in Air Collected in
Specially Prepared Canisters and Analyzed by Gas Chromatography/Mass
Spectrometry (GC/AS) using the EPA National Monitoring Program's contract
laboratory (i.e. ERG).

The canisters are 6-iter stainless steel vessels whose internal walls are
SUMMA™ treated with an inert pure chrome-nickel oxide compound to reduce
the reactivity of the air sample in the canister. The canisters are outfitted with
a stainless steel bellows valve, equipped with a 1/4" Swagelock™ fitting on the
inlet. Prior to use, all canisters are cleaned in accordance with the
specifications presented in the EFPA NATTS Technical Assistance Document
Rev. 2 (April 2009). Once certified as clean, the canisters are evacuated to
approximately 29.5 inches of mercury (“Hg) and are ready for use. The
collection approach is passive, meaning no 110 volt AC power is required.
The canister is attached to a programmable timer/solencid, a veriflow vacuum
regulator, and a sample probe. Figure 1 presents the complete VOC sampling
system. When the programmable timer opens the solenoid at a preset time,
the canister is filled with ambient air at an integrated collection rate across the
24-hour sampling duration.

This SOP is designed to be a step by step procedure for operating the
sampling system described, and is to be used in conjunction with the
manufacturer's operator's manual(s). Laboratory Analysis Methodology using
the TO-15 method may be referenced by contacting the Eastem Research
Group (ERG) directly at 919-468-7300 or by email Julie Swift@erg.com.
Maintenance and troubleshooting should be conducted using the relevant
operators manual{s).
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FIGURE 1. Photograph of Total VOC Sampling System
With Timer and Probe
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Il.  INSTALLATION

A. Sampler Siting

Inspect the site area to ensure there will be enough physical space for the
operator to move freely while working, and ensure there is nothing at the
location that will negatively impact the safety of the operator.

The sampler should be mounted in a location that is unobstructed on all
sides. There should be no tree limbs or other hanging obstructions above
the sampler. It is suggested that the horizontal distance from the sampler to
the closest vertical obstruction higher than the sampler be at least twice the
height of the vertical obstruction. The inlet of the sampling system must be
positioned at least 2 meters above grade (ideal), but not more than 15
meters above grade.

B. Sampler Installation

1. The sampling system consists of three components: a sample canister, a
programmable timer/solenoid (Nutech 2701), and a passive vacuum regulator
(Veriflow with gauge and sample inlet probe). All components will be
received from the ERG laboratory where: the cans will have been cleaned,
tested for contamination and evacuated; flow controllers will have been
cleaned, tested for contamination, and calibrated for 24 hour sampling; and
the sample inlet will have been tested for contamination.

2. The complete sampling system must be securely mounted on a support
structure which ensures that the sample inlet meets the siting criteria (at least
2 meters above grade, but not more than 15 meters above grade).

Note: If the support structure is to be located on a roof top, efforts must be
made to protect the roof covering (i.e. membrane, efc.). This can be
accomplished by securely aitaching the support structure fo a wooden frame
and then using weight (Le. sandbags) to hold the entire mounting structure in
place.

3. For collocated samplers, horizontal spacing should be between one (1) and
four (4) meters, and inlet heights within one (1) meter vertically. .
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School Air Toxics, VOC SOP
Angust 5, 2000

. OPERATING FROCEDURE

A.

Equipment and Supplies

6 liter sample collection canister

Verflow vacuum regulator/gauge/inlet probe

Nutech 2701 programmable timer/solenoid

Support structure with holder for assembled sampling apparatus
Logbook

ERG sample paperwork

Sampler and Sample Media Receipt Activities

Complete Sampling System

1.

2.

3.

Check parts and components against the packing list.
Ensure all fittings are present and in good condition.

Prior to sampling keep all components in a clean area free of
contamination.

Mutech 2701 Programmable Timer/Solenoid — Battery Charge

1.

Charge the internal battery by opening the front cover and plugging the
supplied USB adapter cable into the labeled USB port located on the

bottom right of the front panel (mini USB).

Plug the other end of the USB cable into a USB port on a computer
(standard USB). Allow the timer to charge for at least 12 hours. A
battery charge indicator is located at the top center left of the display.
The battery will display Mk after a full charge is reached.

Note: The display will show LT when the battery is drained. To
ensure that there is always a suificient charge on the battery,
recommend recharging every six days.

Sample Collection Canister

1.

The sample collection canister and associated sample data sheet will
amive from ERG in a cardboard box.

Note: The canisters do not need to be refrigerated after receipt or
during return shipping.
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School Air Toxics, VOC SOP
Angust 5, 2009

2. Ensure the canister is not damaged. Confirm that the valve remained
in the closed position during shipping and that the top plug is secured
on the bellows valve inlet fitting.

Preparing for a Sampling Event

Initial Steps

1. Ensure the Nutech 2701 timer battery is fully charged. If there are not
at least two (2) bars displayed, the timer must be recharged before
conducting the sampling event.

2. Prepare sample paperwork. On the ERG Toxics/SNMOC Sample Data
Sheet, supply all required information in the “Lab Pre-Sampling”
section. Record any pertinent observations in the notes section at the
bottom of the form.

3. Remove the plug attached to the bellows valve inlet. Retain the plug in
a clean place so that it can be used to reseal the bellows valve inlet
after the sampling event.

4. Assemble the complete sampling system.

a. Attach the outlet fitting of the Nutech 2701 timer/solenoid to the
canister bellows valve inlet.

Note: Do not over tighten the nut. When the nut feels snug,
another quarter fum should be sufficient fo secure the timer inlet
to the can.

b. Attach the outlet fitting of the Veriflow vacuum controller to the
inlet fitting of the Nutech 2701 timer/solenoid.

Note: Again, do not over tighten the nut. When the nut feels
snug, another quarter tum should be sufficient to secure the
timer infet to the can.

Measuring and Documenting the Pre-Collection (Set-up) Canister Pressure

The following steps are to be performed prior to programming the Nutech
2701 timer/solenoid for the initial/subsequent collection event:

1. On the timer control panel, press the bubble switch labeled “Enter”

once. This will take the timer out of the power-saving/hibemation
mode.
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School Afr Toxics, VOO S0P
Angust 5, 2000

2. On the timer control panel, press the bubble switch labeled *Manu®
once. This places the timer in the manual operation mode. On the
display in the center of the bottom zone, the word “Open” should be
present. If the word “Closed” is present, press the “Manu” bubble
switch again and it should shift to the word "Open”. This action

manually opens the solenoid and clears a flow/pressure path
between the canister valve and the Veriflow control orifice and

pressure gauge.

3. Fully open the canister bellows valve. Observe the pressure (ie.,
“Hg vacuum) indicated on the gauge. Fully close the canister
bellows valve.

Note: The bellows valve should be kept open for as short of a
durafion as possible — 10 seconds or (ess.

4. Record the Pre-collection Canister Pressure in the appropriate
space on the supplied Chain-of-Custody.

Programming the Timer

At this point, the Nutech 2701 timer/solenoid is ready to be programmed to
automatically conduct the next scheduled collection event. Follow the
programming steps provided below.

1. Set the current time (local standard time)

a. Push the “Set” key twice.

b. The LCD will show flashing digits that can be changed by
pushing the left or right arrow keys. When finished, press the
set button to move to the day of the week.

c. Change the day by pushing the left or right armow keys. An
arrow will be present above the selected day. When finished,
press the “Enter” key to finish the time and day setting.

2 Set the sample start and end date / times

a. Program the sampling event by pushing the “set” button
once to enter event setting.

b. Setevent number (SEG on the display). Select 1 as your
event number using the amow keys. Once the event number
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is set, “Open” will be flashing to set the valve function.

c. Press “Enter” to confirm the open function. The time will
flash. Set the sampling start time, followed by the day of the
week using the amow keys. Confimn the settings by pressing
“Enter” to complete the program.

Note: It's critically important that 00:01 be entered for the
event start time (the timer will not recognize a start fime of
00:00 and will not actuate).

d. The valve icon on the timer should appear as g indicating
that the valve is in the closed position. During the sampling

event, the icon on the timer will appear as = .

3. To set the event stop time, push “Set” once to enter event setting.
Set event number (SEG) first. Select 1 as your event number.
Once you set the event number the (Open) will flash. Using right
arrow key to move flashing to (Close), now (Close) is flashing for
you to set the valve function. Push (Enter) to confirm the close
function. Then the time will be flashing. You now set your

sampling stop time [use 23:50], followed by day of the week. Select
the day of the week then push (Enter) to finish.

D. Sample Recovery and Data Collection

1. Activate the timer display by pressing the “Enter” button once. This will
activate the screen with the current day of the week and current time of
day (in Standard Time not Daylight Savings Time). The valve icon on the

timer should appear as @' indicating that the valve is in the closed
position. The display will also indicate the total elapsed time for the
previous sampling event.

2. Record the total elapsed time on the ERG Toxics/SNMOC Sample Data
Sheet in the “Elapsed Time” blank in the “Field Recovery” section.

3. Open the solenoid valve by pressing the “Manu® button once.

4. Fully open the canister bellows valve.

5. Read the gauge and record the remaining pressure left in the can on the
ERG Toxics/SNMOC Sample Data Sheet and record the reading in the
“Field Recovery”, “Field Final Can. Press. (*Hg)" blank_ If the pressure is
zero, note the lack of pressure in the "Comments” section of the form.
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6. Close the canister bellows valve by turning the knob until it is snug.

Note: The canister bellows valve should not be opened for any longer
than is required to get an accurate pressure measurement (i.e.
approximately 10 seconds).

7. Close the timer solenoid valve by pressing the "Manu”™ button again.

8. Disconnect the canister from the Nutech 2701 timer/sclenoid by
unfastening the bellows valve inlet fitting from the timer outlet fitting.

9. Replace and secure the retained plug on the canister bellows valve.

10.0n the ERG Toxics/SNMOC Sample Data Sheet, supply all required
information in the *Field Recovery” section. Be sure to record any
observations that were made during the run period.

11.Sample Shipping

a. Remove the pink copy of the ERG Toxics/SNMOC Sample Data Sheet
and file in a site record.

b. Pack the can and the completed white copy of the ERG Toxics/
SNMOC Sample Data Sheet in the original cardboard shipping box
and tape it closed. The can does NOT need to be shipped cold.

c. Use the pre-filed out FedEx label provided by ERG, and fill out the
Sender” section with the sampling agency’s address and phone
number. Send priority overnight to ERG at the address below.

ERG

601 Keystone Park Drive
Suite 700

Morrisville, NC 27560

919-468-7924
Note: if the shipping form is lost, use the address below for shipping fo
ERG, and contact them directly for the FedEx accounting.
IV. QUALITY ASSURANCE

To ensure that quality data is being collected the following checks should be
considered:
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A. Flow Calibration

Prior to deployment each Veriflow must be calibrated to a collection flow rate
of approximately 3.2 cc/min to insure that the final pressures obtained over a
24-hour collection duration are appropriate. This calibration will be
performed by EPA Contract Laboratory prior to shipment of each Verflow to
the field. Ideally, with a collection flow rate set-point of 3.2 cc/min, a 6L
canister will attain a final volume of approximately 4,700 cc over a 24-hour
(i.e. 1440 min) collection duration. The final volume of 4,700 cc equates to a
final sample pressure in the canister of between 6 and 7 "Hg, which is the
target final pressure for the EPA SAT program.

Because the Veriflows were calibrated at the EPA Contract Laboratory in
Research Triangle Park, NC, variations in elevation, temperature, and
barometric pressure between the calibration site and the field deployment
site can cause variations in the final flow rate set-point realized. This
variation in flow rate may necessitate adjustment of the collection flow rate
set-point in the field. The following procedure presents the steps to
accomplish the in-the-field set-point adjustment.

1. On the right hand side of the Veriflow unit, locate the adjustment screw
protective cover (1/2 inch diameter disk with a 1/8 inch hex port located
in the center) as shown in Figure 2.

Figure 2. Veriflow adjustment screw protective cover
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2. Insert a 1/8 inch hex key into the hex port and rotate the protective cover

counter-clockwise until it can be removed from the pr otective cover.
Please note that the protective cover has an o-ring attached to it, as
shown in Figure 3. The purpose of the o-ring is to ensure that the unit
remains weather-tight while deployed. It is important that the o-ring be
present when the protective cover is reattached to the Veriflow.

Figure 3. Removed protective cover with o-ring

Page 13 of 16

99



PSCAA — QAPP — XA01J10401 May 2016

School Air Toxics, VOC SOP
August 5, 2009

3. Under the cover is the actual flow rate adjustment screw (3/16 inch black
circle with hex port located in the center), as shown in Figure 4.

Figure 4. Flow rate adjustment screw

Flow mg,aaj us (qut screw

:

4. To make adjustment to the flow rate set-point, insert a 1/8 inch hex key
into the hex port on the adjustment screw. The Veriflow unit utilizes 5 full
rotations to take the set-point from the bottom of its operational range
(i.e. approximately 2 cc/min) to the top of its operation range (i.e.
approximately 4 cc/min). As stated earlier, the units have been pre-
calibrated for approximately 3.2 cc/min and should yield a final sample
pressure is between 6 and 7 “Hg. However, it should be noted that final
pressures between 1 and 10 “Hg are considered valid samples. If a final
sample pressure between 1 and 10 “Hg is achieved, no adjustment is
required. If the final sample pressure achieved is outside the acceptable
range, or if a final pressure closer to the ideal set-point of 6 to 7 “Hg is
desired a set-point adjustment will need to be made. To increase the
flow rate, insert a 1/8 inch hex key into the hex port located in the center
of the adjustment screw. Rotate the adjustment screw counter-
clockwise. To decrease the flow rate, rotate the adjustment screw
clockwise. It is recommended that adjustments be made in one quarter
rotation increments between collection events, until the desired final
sample pressure is achieved. The quarter tum adjustment can be easily
gauged by observing the handle of the hex key so that it is positioned 90
degrees before or past its original position. See Figure 5.
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Figure 5. Flow rate set-point adjustment

Set-point
Increase:
One quarter
- counter-clockywise
rotation’ 90* hex

~ Set-point
Decrease:
One quarter
clockwise rotation/
90° hex key
movement

5. After adjustment replace the o-ring and protective cover. The Veriflow
unit is now ready for use on the next sample collection episode.

B. System Cleanliness

All equipment, with the exception of the timer, will be cleaned by ERG before
shipment to the agency. If anomalies are observed, the ERG laboratory will
notify the agency and a course of action will be identified. The operator
should take care not to touch or contaminate the inlet, fittings, and other
parts of the sampling train. These areas should be kept covered if possible
when sampling is not occurring.

V. DATAFORMS

All sample related run data forms will be supplied by ERG. Check the data sheets
for completion after every setup or retrieval event. The operator is expected to
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keep a logbook to document all site activities, quality assurance activities, and
sampling activities. Figure 6 presents the ERG Toxics / SNMOC Sample Data
Sheet.

FIGURE 6. ERG Toxics/SNMOC Sample Data Sheet

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

The link below goes to the PM2.5 Partisol sampling procedure for sequential sampling. The PSCAA has
been using this procedure since 1999, and is very familiar with this sampling equipment.

PSCAA will modify this equipment to sample for PM-10 rather than PM-2.5 by installing the WINS bypass
downtube (RFPS-1298-127). This method replicates the sampling method for PM-10 metals at the
Beacon Hill monitoring site, so this procedure is chosen to maintain the ability to compare data from the
fixed study site (10™ & Weller) to the Beacon Hill monitoring site, which is sampling that is already in
place due to the NCORE requirements.

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

Thermo Scientific Partisol®-Plus 2025 Sequential PM10-2.5 Air Sampler Pair or Thermo Fisher Scientific
Partisol® 2025i Sequential PM10-2.5 Air Sampler Pair

Manual Reference Method: RFPS-0509-176

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

Federal Register: Vol. 74, page 26395, 06/02/2009

Latest modification: 06/ 2011
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J. Enmont Ultrafine Particle Monitor Procedure

PUFP

Personal Ultrafine Particle Counter
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Notes and Cautions

? | Notes are helpful information that can help you make
\ | better use of the PUFP Sensor and its components.

Cautions are warning about potential damage to the
PUFP Sensor if used improperly.
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Safety Information

Important safety messages are provided in this manual
for the purpose of avoiding personal injury or instrument
damage.

Laser Radiation: This device contains a Class |
laser product. To avoid harmful laser radiation DO
AR NOT open or perform services on the PUFP sensor.

Hechargeable Battery: This device contains a

@ lithium-polymer battery pack with capacity of 7.4V

— and 10A. To avoid fire, keep the PUFP sensor away
Li<ion from high heat areas (= 60°C). When the battery
power is low, charge PUFP with the included power
cable and power adapter (12 VCD and 5A). Do not
charge or use PUFP in any area with a potentially
explosive atmosphere, such as a fueling area, or in
areas where the air contains chemicals.

The PUFP sensor contains sensitive electronics and
should not be operated in the rain or snow.

Repainng: Don't open PUFP and don't attempt to
repair PUFP by yourself. Disassembling PUFP may
damage it or may cause injury to users. If PUFP is
damaged, malfunctions, or comes in contact with
liquid, contact Enmont (enmont @ enmont.com).

Operating and Storing Temperature: One of the
internal components of the sensor is a water
cartridge. To avoid damage to the PUFP sensor, do
not store PUFP in temperatures below freezing.
PUFP is designed to work and be stored in ambient
temperatures between 10° and 33 °C.
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Unpacking & Parts
|dentification

O~NOOO A WN -

PUFP C100
Optional Silicon Exhaust Tube

oyringe to refill water cartridge
USB cord

EView Software

Water bottle

Power adapter and cord
Additional Aerosol Inlet Fitting
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Air intake
Water refill OUTLET

Water refill INLET
Micro SD card port
USB connection
Charging port
Exhaust

Air Outlet

Fan / Air Inlet
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PUFP Sensor Setup

Battery and Charging

A battery pack is installed in a PUFP. The battery allows

up to 6 hours of continuous operation. Operation hours

can shorten over time. The length of operating hours is
dependent on the age of the battery. The percentage of
battery remaining is shown on the bottom of the sensor
display screen. When fully discharged, the battery will take
approximately 8 hours to charge fully. To charge the sensor,
attach the power cord to the charging port on the sensor and
plug the cord into an electrical outlet. When connected to

a power source the sensor display screen will show “CHG”
during operation. The screen will display “D5G" when the
sensor is in operation and not connected to a power source.

Refilling Water

Caution: Purified water like distilled or de-ionized
water should be used in the PUFP sensor. Using tap
or other types of water may result in damage to the
SEensor.

The device for filling the sensor with water consists of two
syringes, one with a plunger, and one without. The syringe
with the plunger is used to transport water into the sensor.
omall tubes are connected to

each syringe.

. _ &
To refill the sensor with water,
submerge the end of the small

tube attached to the syringe with o
the plunger in water. Pull the .
plunger back to draw the desired
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amount of water into the syringe. Once the desired amount
of water is achieved, pull the tube out and remove excess
water on the tube and plastic tip with a paper towel or other
absorbent material.

Position the sensor on a flat surface such that the air intake
and IN and OUT water ports are pointing skyward. Gonnect
the tube (blue) of the syringe with the plunger to the IN port
by pressing downward and tuming the plastic tip clockwise.
You will hear a click when the tip is locked in position with
the IN port. £ DO NOT PRESS THE PLUNGER DOWN
YET TO FILL THE SENSOR.

Connect the plastic tip of the tube (red) without the plunger
to the OUT port by pressing down. Lock the tube into
position by turning clockwise. Gently and slowly push the
plunger down to move water into the sensor. When the
sensor is completely refilled, water will begin to accumulate
in the side without a plunger. £ DO NOT REMOVE THE
TUBES FROM THE WATER POHRTS YET.

To avoid dripping water and damaging the sensor, tum the
sensor on its side so that the air intake and water ports are
pointing horizontally near the edge of the flat surface. Hold
the water filling device level with or below the water ports.
Remove the IN tube by tuming the plastic tip counter
clockwise and pulling gently. Hemowe the OUT tube and
keep tip pointed upward. /A Caution, water will leak out of
the OUT tube if left to hang.

Replace excess water in container. Hemove excess water
from IN and OUT ports with a paper towel or absorbent
material. Water level should be monitored carefully. A
wamning will appear if the amount of water is low. However,
it is recommended that the PUFP sensor be refilled prior to
each use. /A Caution, sensor may be damaged if run while

dry.
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Sensor Display

Information regarding GPS signal, battery life, date and time,
PUFP concentration, and amount of water is shown on the
display screen.

1—— 2oB0:01:01 21:19:35

Warming Up

Low Optic Temp

2 |
\iaps: Mo Signal SD card: nn*"ﬂ

3 —BAT:100% 8.10 25¢  CHG— 5

Display information:

Date and time

GPS Status

Battery life

oD Gard notification

Gharging (CHG) or Discharge (DSG)

o L fa =
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Operating the PUFP
Sensor

Caution: During operation, keep objects clear of the
air intake, fan, and air outlet. Obstructing these ports
will result in damage to the sensor.

Caution: The PUFP sensor is assembled with a

A protective black plastic covering on the air intake.
This must be removed before operation to avoid
darmage to the PUFP sensor.

Turning on the sensor

Tum on the PUFP sensor by pressing and holding the power
button ([@) at the center of the key pad (about 2 seconds).
The sensor must operate for a short period of time (~10
minutes) before measurements can be made in order

heat to the intemal components of the sensor. During this
period, the sensor display will show “Warming Up.” The time
remaining for the warm up process will appear on the sensor
display.

When the wam up is complete “"Measuring” will appear on
the sensor display. The sensor will begin making
measurements and recording data. During operation, it is
normal for water to drip from the air outlet. ® |Water can be
directed away from the sensor by attaching the provided 1/8"
silicon tubing.
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User Settings

To adjust the settings of the sensor, press down and hold
the right arrow ([J) approximately two seconds. A screen will
appear, showing “SELECT KEY ™ —press down (§]). Date and
time, screen brightness, and resetting options will appear.
Use the up () and down (§2) keys to scroll through menu
options. As you scroll downward, the selected menu item
will be highlighted blue. Gontinuing to scroll up or down will

take you to a new page that shows “GPS Time Difference.”
This is covered in the next section.

To select a parameter, press the right amow ([3). Selected
parameters will appear in red. Use the up () and down (3

) keys to adjust the parameter. To save the desired settings,
press the right arrow key ([J) and the parameter will again
turn blue. Press the left (£J) armow to exit to the main display.

GPS Status

The PUFP sensor will indicate whether a GPS signal has
been received. The sensor display will show "GPS Active”
when GPS data is being recorded. When the GPS signal
is inactive, "GPS No Signal” will be shown at the bottom left
side of the display screen.

Date and Time Setting

The PUFP provides two ways for the user to set the date
and time: 1) Manual setting and 2) GP5-based setting. The
PUFP has an internal clock to track the date and time, which
is powered by a token battery on an electronic board. The
format is YYYY:MM:DD HH:MM:55.
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Manual Setting: The date and time of the PUFP sensor

can be modified manually. To manually manage the time
and date, set “GPS Time Difference” to 13. Date and time
parameters will then need to be adjusted to the desired time
at the user settings screen.

The time and date for the sensor can automatically sync
when the GPS signal is active. Time and date are calculated
based on Greenwich Mean Time (GMT). In order sync
properly, the time difference must be specified to indicate the
current time zone. To do this, first press and hold the right
arrow ([3) to get to the user settings menu. Scroll through all
options (year, month, day ect.) until a new screen appears
and “GPS Time Difference” is highlighted blue. Press the
right arrow ([J) key to select the parameter and use the

up and down amows on the keypad to specify the time
difference (hours) from GMT respective to the current time
zone. Press the right armow ([J) to save the settings.

Turning off the PUFP Sensor

The sensor must go through a short shut down process to
clear moisture from and cool down the intemal components
(~3 min). Begin the shutdown process by pressing and
holding the [0 button in the center of the keypad for two
seconds. The display screen will indicate when the shutdown
has begun and the time remaining for the process to be
complete. The sensor will automatically turn off.

In case of emergency, the sensor can be tumed off
immediately without going through the shutdown process by
pressing and holding down the up ([Y) and down () arrow
keys simultaneously for two seconds.
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Heset the PUFP Sensor

There is a user option to reset the PUFP sensor. When the
PUFP is reset, all the parameters are reset to the onginal
factory setting.

Data Management

Measurements taken by the PUFP sensor are recorded
on a micro 5D card as tab delimited text files. A new file
is created each time the sensor is turned on.  The names
of the data files correspond to the date and time at which
the sensor began operation. For example, a file named
‘07300826 means that data recording began on July 307
at 8:26 AM. Real time and previously recorded data can
be displayed directly on a computer using EView software.
EView software will generate graphs, tables and Google
Earth KML files.

Micro SD Card Recording

The PUFP sensor comes equipped with a micro 5D card
and adapter. If not connected to a computer using EView
software, the micro SD card must be inserted into the PUFP
sensor for data to be recorded. Gently press the 5D card
into the port until it clicks into place. To remove the 5D card,
gently press down until it clicks and release.

Data from the micro 5D card can be downloaded to a
computer or other electronic device by using the adapter.
Insert the micro 50 card into the adapter, and insert the
adapter into the 5D port of your electronic device.
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EView Software

EView software can be installed on either Mac or Windows
computers. Graphs and charts can be generated from
previously recorded data or can be used to record and show
real time UFFP measurements.

Previously measurements can be opened by going to
File=0Open. When the desired file is opened, a chart and
graphed data will appear. The data can be navigated by
clicking on the graph area and dragging up and down and
side to side.

] =y [l Resd Program - -ociEm
e Yre Fralves brj

F]

A S PR
Cuu Tima Canc iy = || ™

Jaa R miliakd LE ]

FHRTATE LiE I -] (-] 125060

I AT I ne

I7T AT TiEiEl LE ] 102000

i ROATE LiE [EH B E

M ARMHW ML Eam = T

T80 AT TS [F-| & el

S IR L 1R+ Fiie 5 0 .

I AT RLELE ] TN J L

B L T bl 1B MED 00 I h

S I Lk 1R Tl 1] | - -_I_L l' e

T AT naw MR _— P — ol i L

88 RMAOE  TpE) T VS5O0 105540 $0-E:DY 1000000 11:00:90 130510 11:0500

Y ORI T R 20714 0B/ 14 wm-;'m:"“ I::.'J:I::I,:'IHB,EIJ.IH- 08/ 20414

T T YOI ey = | ML

]

TosaCita prew 51 dramugn- KL R (LUELD B e (D
[t e BT, el o S epee Darpeis Bl e e i 2

To record data in real time, connect the PUFP sensor with
the USB cable to your Mac or Windows computer while
EView software is running. Driver software from the PUFP
sensor will begin to install on your computer. Once complete,
click on the wrench icon on the toolbar at the top of the
EView screen. A screen will appear named “Serial Port
oetting.”
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Tum on the port connection by 5 SecidPortSeting * IEM
selecting “Port Connection Test: Serial | ., .. .
Port Open/Close.” Measurements Mot (31000 =
should begin to appear in the dialogue =~ .. .. -
box. If text does not appear, adjust mmow 3 -
the port options. When textbeginsto | .~
appear, close the window. P

. Frrt L orrsbon T Sl Bt Openy s

To begin recording data, select the

blue play button on the toolbar or

select the "Realtime” option on the

menu bar and then “Healtime Mode.”

To stop recording data, select the red stop button.

Save data by selecting File> Save/Save As. Data can be
saved in multiple formats. For example, data can be kept

as tab delimited or CSV files and imported into statistical
software for analysis. Graphs can be saved as picture files
(PDF, JPEG, PNG). Exposure data can also be saved as
KML files and loaded into Google Earth software to show the
spatial distribution of measured UFP concentrations.

Maintenance

Air intake nozzle with dust-mesh filter

The PUFP sensor comes equipped with an additional air

intake nozzle. The air intake nozzle has a mesh covering
to catch large particles and dust. This should be cleaned
periodically by using an air canister.

A Enmont

environmental monltoring technology
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K. Air Quality Web: Air Drop Procedure

Air Quality Web: Air Drop

March 2016

Version 1.0.0

Puget Sound Clean Air Agency
1904 Third Avenue — Suite 105

Seattle, WA 98101
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Document Revisions

Date

Version Number

Document Changes

6/18/16

1.0.0

Initial draft

Air Drop Overview

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

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

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

Navigating to Air Drop

Air Drop is a web app that is available via this URL: https://secure.pscleanair.org/AirQualityWeb/. While
this app is responsive to different screen sizes, it is for intended desktop and not optimized for mobile

use.

Uploading Data

Overview

Drag file(s) here

No data to display

Select...

2] Upload Files || @ Remove Files
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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

g

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

Fie e Osweateet
Pl rormat ows
T
il end oo ;- G

Start Date Time: | 4/16/2014 10:13:00 AM |

End Date Time: |4/16/2014 10:22:00 AM |

it
Copure et ST
o mesh: |

Update Cancel

same time and you would like to trim remaining data points from
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.

Select
File Name: Dylos Paired Test.txt
File Format: Dylos
Original Start Date Time: 4/16/2014 10:13:00 AM
Original End Date Time: 4/16/2014 10:22:00 AM
Start Date Time: 4/16/2014 9:13 AM
End Date Time: 4/16/2014 9:22 AM
Elzpsed Time: 0:09:00
Capture Interval: 0:00:05.1428571
Total Time Shift: -1:00:00

Edit

[] select
File Name: GPS Paired Test.csv
File Format: GPS
Original Start Date Time: 4/16/2014 9:12:37 AM
Originzl End Date Time: 4/16/2014 9:21:18 AM
Start Date Time: 4/16/2014 9:12 AM
End Date Time: 4/16/2014 9:21 AM
Elzpsed Time: 0:08:41
Capture Interval: 0:00:10.0192307
Total Time Shift: 0:00:00

Edit
= Hour = Min = Sec + Sec + Min + Hour

May 2016

not all sensors started or ended at the

isplay, you can do that with this card view.
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Shift

If your sensors’ internal clocks are not in sync, you can shift all of the observation times in a file
by hour, minute, or second. To do this, select one or more files by checking Select in the upper right of
the card view and clicking the time adjustment buttons below the card view(s). In this example you can
see the Dylos monitor was an hour ahead of the GPS device. | 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.

Moblie Data Package

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

Unlocked Files

To finish the import process, double click the row that contains the file or file(s) you wish to edit

File Id State Format Type File Name File Size File Date Maodified Package Id Entered
00| ity | eyapories x| 1633 sporsseom | Lammarsssn
1002 HourlyTelemetry HourlyExportFileExcel_ddythvlz.xlsx 16233 | 3/15/2016 7:36:32 AM 3/15/2016 7:56:35 AM
1006 Dylos Dylos Paired Test.txt 1642 | 3/15/2016 8:22:16 AM 3/15/2016 8:22:18 AM
1018 Package largeDataPackage.zip 181519 | 3/16/2016 1:39:35 PM 1627 14ac-10d8-4f1a-bcc-a60e11cf8741 3/16/2016 1:39:39 PM
1022 Package largeDataPackage.zip 2692881 | 3/16/2016 1:36:31 PM d3264338-5a78-476e-34a8-d14082fed7cl 3/16/2016 1:56:57 PM

1046 Package TestPackage.zip 2052 | 3/19/2016 10:14:00 AM 963920eb-be58-4c23-80ed-351069909cc19 3/19/20716 10:14:07 AM

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

Export

You can download the original file(s), structured CSV. structured XML, or structured JSON files by selecting the link in the Export column. Hourly export files from Department of
Ecology are not exportable in a structured format.

Fileld | State Format Type File Name File Size | File Date Modified | Package Id Entered Export
5327| | HourlyTelemetry | HourlyExportFile Tuesday, August 18, 2015 12_13 PM.txt | 7658 | 3/2212016 T
5328 | Locked | Package TestPackage.zip 2052 | 3/24/2018 deTb6c25-ed71-4bab-bcdc-542127b19d1e | 3/24/2016 mlgmal CSV XML JSO
Page 109 of 109 (4322 items) @ 1 2 3 103 104 105 106 107 108 109
¥ Create Filter

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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