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Webinar Logistics

 Webinar is being recorded — URL for the recording will be in
post-webinar email and posted at

* Please complete the webinar feedback survey — Link for the
feedback survey will be in post-webinar email

* Certificates will be emailed to participants


https://bit.ly/AIAQTPwebinars

Thank you for joining the webinar!
Thursday, November 12, 2020; 10:00am-11:30am Pacific Time

(7) Submit questions in the "Questions" pane

W Raise your hand if you would like to be unmuted

Download files from the "Handouts" pane
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Polling Questions




Poll Question 1
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* Which of the following best describes your role?
Environmental Staff
Community or Tribal Leader

Federal or State Partner

®
®
®
o Other



Poll Question 2
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* How many years have you worked in Air Quality?
Less than a year

1-3 years

3-5 years

5-10 years

O O O O O

Over 10 years
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Tribal Air Monitoring Support Center
Institute for Tribal Environmental Professionals

Technology Specialist III
Michael King
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* Introduction to criteria pollutants and the NAAQS
* Overview of FEM & FRM air monitors
e Basic theory of operation of air monitors
 Remote Professional Assistance (PA)
* Tribal Presenter — Overview of the MBCI Air Quality Monitoring
Program
 Demonstration of remote PA
* Q & A session with presenters



Introduction to Criteria Air Pollutants and the National
Ambient Air Quality Standards

* Clean Air Act requires U.S. EPA to set National Ambient Air Quality Standards NAAQS) to protect
public health and the environment (40 CFR Part 50)

* Primary standards are set to protect human health
* Secondary standards are set to protect public welfare

* There are six principal pollutants, which are called "criteria" air pollutants each with both primary
and secondary standards

* Nitrogen Dioxide (NO,) WHAT ARE THE EFFECTS ON
» Sulfur Dioxide (SO,) HUMAN HEALTH

* Ozone (O,) - \

e Lead (Pb)

) PM I NO, § 50

Particulate Matter-10 microns and smaller

Particulate Matter-2.5 microns and smaller PM

NO




National Ambient Air Quality Standards

The current NAAQS standards
are listed below. Units of
measure for the standards are:

 Parts per million (ppm) by
volume of air

* Parts per billion (ppb) by
volume of air

* Micrograms per cubic meter of
air (ug/m?)

Many tribes monitor for NAAQS
designation purposes

Pollutant Pri / - .
rimal wveragin
[links to historical tables of v Eine
. Secondary | Time
NAAQS reviews]
Carbon Monoxide (CO) primary Not to be exceeded more than once peryear

primary Rolling 3
Lead (Pb) and month 0.15 pg/m* 2L | Notto be exceeded
secondary average

. 98th percentile of 1-hour daily maximum
primary 1 hour 100 ppb i
concentrations, averaged over 3 years
primary
and 1year Annual Mean
secondary

rima
) . o Annual fourth-highest daily maximum 8-hour
Ozone (Os) and & hours 0.070 ppm 2! i
'— concentration, averaged over 3 years
secondary

12.0 pg/m? annual mean, averaged over 3 years
15.0 pg/m? annual mean, averaged over 3 years

2.5
Particle Pollution primary .
(P and 24 hours 35 yg/m? 98th percentile, averaged aver 3 years
T secondary

rimar
P Y e Mot to be exceeded more than once peryear
PMig and 24 hours 150 yg/m?
0N average over 3 years
secondary

i - 99th percentile of 1-hour daily maximum
primary 1 hour 75 ppb B )
concentrations, averaged over 3 years
Sulfur Dioxide (SO;) -
0.5 ppm Not to be exceeded more than once per year




FEM and FRM Air Monitors



What are FRM and FEM Air Monitors? Why are They
Important?

e FRM refers to Federal Reference Method monitors
 FEM refers to Federal Equivalent Method monitors

* EPA approved and designated monitoring methods to measure
ambie3n)t air pollutants used to make NAAQS designations (40 CFR
Part 5

* Subject to Quality Assurance procedures and Quality Control Checks
e List of EPA designated monitors and recent designated monitors

Thermo



https://www.epa.gov/sites/production/files/2019-08/documents/designated_reference_and-equivalent_methods.pdf

Basic Theory of Operation of
Air Monitors

Understanding an Air Monitoring Sample Collection System



Ambient Air
(outside air) \

Site
Operator

Attainment
or Non-
Attainment
of NAAQS?

/
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Diagram of a SLAMS/Tribal Air Monitoring Station Sampling System

* Roof Top

* Meteorological monitors (WS, WD, RH,
Temp)

* Particulate samplers on rooftop (Size
selective inlet & separator to collect
for PM2.5 & PM10)

 Sample Cane Inlet

* Inside Air Station
e Gaseous Analyzers (NOx, CO, O3, etc.)

* Manifold, blower fan, sample lines,
calibrator, zero air, cal gas cylinder
e Data logger
* PC (recorder)
* Internet to send data to office




SLAMS/Tribal Air Monitoring Station

Inside Air Station
e Gaseous Analyzers

* Inlet, sample lines, calibrator, zero
air, cal gas cylinder

* Data logger
* PC (recorder)
* Internet to send data to office

| | Roof Top

| * Meteorological monitors (WS,
[ | WD, RH, Temp)

 Particulate samplers on rooftop
 Sample Inlet

= l
- |
=
=i
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Y
=




Example of a Sample Collection
System for Gaseous Monitoring —

@ Calibration Gas to Dilution System
1 Calibration Gas to Analyzer and Vent
@ Zero-air Supply

Iong line to

Ya-Inch Teflon tubing sample inlet

Roof Top

Teflon Compression Tee [ |Calibrator

 Sample lines are used
both as Inlet Probe and
Manifold

 Calibration gas is
introduced at the inlet

\

* Below is a link to gaseous
air monitoring plumbing
demo video

Nerther Zero-Air Supply


https://www.youtube.com/watch?v=voRGlsXJ66U&list=PLdtViTRnkGurbO-bzak9xQcJ-hQA6Fbgj&index=1

Examples of Sample Inlets and Manifolds

Support Pipe

roof line

Insulation
Sample Ports

Exhaust Hose
Heater Power Cord

Blower Motor

_aO

Audit and probe
inlet stub

Sample Cane

roof line

Calibration
outlet line

Instrument

- inlet lines

Z

49i 03 Analyzer

42i NO2 Analyzer

Sample Cane

roof line

—

Teflon Connectors -
Bushing

Modular Manifold

Moisture Trap




Outside of a SLAMS/Tribal Air Monitoring Station

* Electrical power
 HVAC unit

* PM samplers

* Sample probe inlets .
 Ladder to access roof e = -f—' =
« Security fence line // \E‘EE”\\ 2

* Siting Criteria (Probe Siting & Placement)
e 40 CFR Appendix E to Part 58 \ \

* Meteorological monitors




e Typically these are
designed to monitor
particulate matter

* Inlet
e Sample Collection System
* Internal Data logger

e Equipped with enclosure
and HVAC if needed

* Temp, Pressure, RH may
include WS, WD

 May need a platform
base and security fencing

e Electrical outlet for
power

* Siting Criteria

Cabinet Interior with Rack



Example of Siting Criteria Requirements FRM/FEM
Particulate Monitors

Collocated samplers

Near small obstructions (fences, 2 2 m with a minimum of 180 degrees
walls, etc.) of open sample pathway
Inlet radius Near large obs_tructmns (buildings, Distance = 2x height of obstruction
clearance sound walls, billboards, etc.)

Near overhanging trees 2 10 m from tree drip line

Unrestricted 270° arc that includes
Arc of air flow prevailing direction of high
concentrations

. As far away as possible from vents
Nearby Air

sources Near any rgmdent!al;’commerc:lal >100 m away

wood burning device

< 1,000 vehicles per day 2 10 m from nearest traffic lane
roadways

Unpaved roads As far away as possible




Polling Questions




Poll Question 3
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* Do you currently monitor for a criteria air pollutant or
pollutants? (Yes/No)?



Poll Question 4
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* |If so, how many air pollutants do you monitor?
None

1

2

3 or more

O O O O



Poll Question 5
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* Which FEM or FRM monitors would you like to know
more about?
o Particulate Monitors
o Gaseous Monitors
o Both
O

| am uncertain right now



Particulate Matter
and Gases in the
Atmosphere



Atmospheric Deposition

ATMOSPHERIC TRANSPORT & RENIONAL
TRANSFORMATION AQUEOQUS PHASE GAS/PARTICULATE PHASE
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Basic Theory of Operation of
PM Monitors



Health and Environmental Impacts

Toxics ‘ WHAT ARE THE EFFECTS ON
HUMAN HEALTH

€PM25

Deposition: Deforestation and
HUMAN HAR s Eutrop hication

) e e <2.5um (microns) in diameter
(microns) in diameter

© PM1g
Dust, pollen, mold, etc.
<10m (microns) in diameter

90 um (microns) in diameter
FINE BEACH SAND

Image courtesy of the U.S. EPA
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Particulate Matter (aerosols) can be liquid (semi-volatiles) or solid

Semi-volatiles form through atmospheric chemistry
 SO2, NOx and other gasses can contribute
e Can volatilize back to gaseous form
* (Can be lost from a filter based sample



Particulate Monitors

* PM monitoring methods e Filter- Based
* Light Scattering | Y |
* Beta Attenuation
e Gravimetric (filter-based)

Beta

Attenuation Thermo

Light Scattering




We can’t use successive screens to isolate
our desired particle size for measurement

-.-.'....=== What we want to
BEEN mMeasure would get stuck
BEBHE onthescreenoron
<B BB something else that is
BB B HE stuckto the screen
AE
VD ENE oW DR

So, we “cut” the particle size we want to measure

aerodynamically



TISCH () TEWILBUROPERATIONS MANUAL  REV 0022 01/07/2016

Enviranmental

The following shows the airflow path through the TE-PM10 Inlet.

Removes particles bigger than PM-2.5

Airflow is critical to get the right size
particle cut

Particles larger than 10
micron get impacted on

Particles 10 micron NN N the impaction plate
and less proceed 1

AEROSOL FROM PM,, FRM INLET @ 16.67 lpm

Removes particles bigger than PM-10

Airflow is critical to get the right size particle cut

If flow is too far off we won’t know what particle
size we are actually measuring (PM-9? PM-11? ...)




Thermo 2000i FRM

— Alr Flow Lines

Electrical Lines

Sample Flow
{16.7 I/min)

l Electronics

Enclosure
PM-2.5 I I with

Cyclone ._ DISEEF
Keypad Ambient

Sample Filter Pressure
Filtar Temperatu re
& Difference between filter and ambient temp is limited

Filter
Pressure

Mass Flow Bypass
Controller In-line
Filter

Leak

Check I

Vacuum
Vent
Valve

Filter-Based Sampler

* Pre-weighed filter

* Filter is exposed and PM deposits onto
filter

* Filter post-weighed for mass gain
* Determine Total sample volume (m3)

* Mass gain/total sample volume gives you a
concentration pug/m3

e 24-hour sample event
* (00:00 to 00:00 (midnight to midnight)



PMIO INLET

i

RETROPIT PM2.5 1_25 the rs/mln = ‘ =

LowVol (low volume flow)

e
_ — 2

TSP HIGH VOLUME

i

G . MiniVol (mini volume flow)
3 \\/ Not FRM or FEM

HiVol (high volume flow) < > ~5 Liters/min

36 - 60 ft3/min

~1019 — 1699 Liters/min




Beta Attenuation Monitor (BAM)

e Based on the Principle of
Beta Ray Attenuation

e Contains a radioactive C-
14 element (called the
source)

* Equipped with vaccum
pump, flow sensor,
temperature, pressure,
and RH sensors




Sample Entry

Nozzle
Detector

/ Filter Tape

“/W/ﬁl. =N
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Polling Question



Poll Question 6
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* Which FEM or FRM particulate monitor would you like
to know more about?

o Filter-Based Monitors

— N

o Continuous Monitors
o Both
o None



Basic Theory of Operation
of the Ozone (O,) Analyzer



The ozone layer in the stratosphere absorbs the vast
majority of ultraviolet light entering Earth’s atmosphere.

We definitely need ozone in the stratosphere.




03 Solar UV

"Clean" Environment: /

NOZ2 + hy = N0+ O
O+ 02 --= 04

MO+ 03 --= NOZ + 02

0K

In the absence of VOCs, solar ultraviolet radiation interacts with Nitrogen Dioxide
(NO2) to form Nitric Oxide (NO) and Ozone (O3). O3 and NO, in turn, react to
reform NO2. This cycle is fast and generates little or no net Ozone.




Production 03 Solar UV

"Polluted” Environment: / NQZ + by > NO+ O
O+ 02 > 03

NO + HO2 --= NOYZ + OH

A

VOC-derived 03

<---V0C

Peroxy Radicals .

With VOCs present, VOC-derived Peroxy Radicals combine with NO to reform

NO2. More NO2 is available for O3 production and the balance of this cycle shifts

towards net O3 production. NO2 reformation is a key step for enhanced
production of O3.




Southern Ute Indian Tribe: Ozone & NO, Photochemistry

Southern Ute Indian Tribe, UTE 3 Ignacio, CO
Daily Average O3, NO, VS PM, 5 [mass]

] 9 9 ] O 9 O A0 A0 40 A0 A0 A0
e L N e I L L L L PN LT ey

¢ PM25 o 03
0o NO2 ——7 per. Mov. Avg. (03)
——7 per. Mov. Avg. (NO2)

NOx = NO + NO,



Ground level ozone, however, is known to have significant adverse impacts on the
health of humans and ecosystems. Ground level ozone is what we monitor.

Ozone formed by atmospheric chemical reactions in the presence of sunlight. Major
precursors are reactive oxides of nitrogen and volatile organic compounds.




Ozone analyzers are photometers. They use
the fact that ozone absorbs UV light to
measure ozone.




Ozone is most efficient absorbing UV light near the 254 nm wavelength. Sample gas fills
the absorption tube (measurement cell) and ultraviolet light at near 254 nm is sent
through the sample gas. At the UV detector intensity is measured.

Window Window UV Detector

ABSORPTION TUBE
7, i :

~ O —
—_— —_— N 1
— S

|
/ N
/N
uv Sample Gas IN Sample Gas OUT R
Source

I |
| 4————— Absorption Path Length =42 cm @ —0m mmvvv 1
I |

Figure 11-1: ©O; Absorption Path

Other gases absorb at 254 nm so the analyzer has a reference cycle that scrubs out ozone to
measure just those interferants and subtracts that intensity that from the sample
measurement



Wind Direction

NO +0y —>NO, +0,

Power Plant



Ambient Air
(outside air)

Probe
-

Inlet

Depending on your monitoring
objective it important to get ambient
air to the monitor without changing its

Air Monitor characteristics so siting and placement
Is important



Overview of TAMS Professional Assistance Process

Apply for assistance by completing PA application
form located on the ITEP TAMS website

TAMS Center Co-Directors and TAMS staff will
coordinate an initial conference call to discuss the PA
request and plan support roles.

Due to COVID-19 all onsite PA support has been
provided remotely using online web-based tools and
platforms such as Zoom and GoToMeeting.

it

,.,,' .ﬁ  __‘ ,\
* Cell phone camera or laptop camera is used to
view monitors and/or equipment (onsite or A
office setting) g

After the completion of the PA assistance, a = Nl
Technical PA Report will be provided to the tribal air — | 4

program B ? \
o\ | AES

]
4



https://www7.nau.edu/itep/main/air/air_pa

Overview of the PA Technical Report

A resource to be used as a
guidance document

For

Navajo Nation Environmental Protection Agency

o In CI u d eS Air & Torxics Depa;_t‘l:;:lg,e.ﬁ-\i‘:g:l;liztyConmlProgram
* Introduction of the

Prepared for

Problem e

Navajo Nation Environmental Protection Agency
Air & Toxics Department, Air Quality Control Program

A R Route 112 N. Building #2427
* Investigation and Fo Dot A o
. . Table of Contents
Findings — e
AQS Codes for Shiprock Air Monitoring Station, Navajo Nation.
1 Tribal Air Monitoring g
® Re CO m m e n d at I O n S In\‘:\e(:sg:t?:r:ogflz::::c: Data Retrieval from E-DAS
Gaseous Data Validation and AQS Submission.....
. . 4 A . Investigation of E-DAS Data Acquisition System & Data QA Review.
e Additional Follow-up P Reommniin
’“ppon € er iZefere::es n mr
[ J

References/Resources ———

Las Vegas, NV 89119 Figure 1. Shiprock Gaseous Analyzers & Meteorological Monitoring Site, Shiprock, NM
702-784-8284 Figure 1. Shiprock Air Monitoring Station E-DAS & E-BAM Cable
Figure 3. Air Quality Index (AQI) Breakpoints ...
Figure 4. AQS Ready Pipe-Delimited (Flat) Text File..
List of Tabl
Assistance Provided: September 30, 2020 y

> Codes for Navaj




Polling Questions




Poll Question 7

M=\

e J5

* Do you currently monitor for ozone or other gaseous
pollutants?
o Yes
o No
o Maybe in the future



Poll Question 8 UESN

— N

* Do you currently have a need for technical assistance
with a monitor or monitoring equipment?
o Yes
o No
o Not right now but maybe in the future



Tribal Presenter — Overview of
the MBCI Air Quality Monitoring
Program & Remote PA
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Presented by
Nicklaus Shumake




About MBCI
MBCI Air Quality Program History

Collaboration with TAMS for Ambient Air
Monitoring Equipment

Overview

Plans for air monitoring
Video




MISSISSIPPI BAND OF CHOCTAW INDIANS

o

I Tribal Lands

TENNESSEE

5 MISSISSIPPI
/o
£ TENNESSEE

MISSISSIPPI [

9

11,000 * tribal members
O tribal communities
e 35,000 acres

« 12 Counties
 Tribal HQ in Pearl River

[ ATTAL4 PROPERTY

(| CRYSTAL RIDGE




Air Quality Program
History

e 90s-03
* LBP and water testing

* Radon testing
* Other?

* 2015-present
* EPACAA 103
. CapaC|ty Building
* Employees

* Training
* |AQ assessments
* Emissions Inventory
e Draft TAS Application




 Establishing Baseline and

" Background
Alr

* Prevention of Significant
Deterioration (PSD)

P rOg ra m * Examine the effects of nearby
sources on reservation air quality

O bJ e Ct I Ve * Guidance for decision making

* Protect Tribe by maintaining
excellent Air Quality




The Loan Process

1. Contacted Christopher Lee
. Discussed Program goals and needs

2. E-mailed request for equipment to Farshid Farsi
Completed equipment loan application

3. COVID Intermission

4. Michael King

. EB%ided remote professional assistance for the BAM




Remote Professional
Assistance for BAM 1022

e Zoom calls

e Site Selection

e Setup of equipment

* Field Calibration (Flow rate, ambient
temperature, and barometric pressure)

 Management of data collected

* Maintenance of equipment




Monitoring
Site Selection

Choctaw Central Middle School Roof
Met siting requirements per 40 CFR 58
* Height
* Distance from obstructions,
Sources, Roadways, etc

Availability of power

Proximity to schools and tribal HQ

— |
A |

8|




QO Future Air Quality Plans for MBCI

GET GET GET GET

MORE FUNDS MORE TELEDYNE DATA TO EPA.
TRAINING T640X




MBCI Air Monitoring Site Short Video



.Shumake@Choctaw.org

1)663-7021

(60

Questions?

Nicklaus
Office:

" m
A Em
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"SRR EE
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Demonstration of Remote PA
Short Video



Resources

—

TAMS Guidance on Developing Tribal Air Quality Programs
Professional Assistance Application

TAMS air monitoring equipment training videos and links

US EPA Air Pollution Training Institute

TAMS Webinar Trainings https


http://www7.nau.edu/itep/main/air/air_pa
https://www.apti-learn.net/LMS/EPAHomePage.aspx
https://www7.nau.edu/itep/main/training/training_air

Tribal Air Monitoring

NORTHERN " S

ARIZONA - Vs > v

UNIVERSI "’o%g — %,ﬁ Support Center
TAL PRO

Thank you for joining todays webinar!



