
Alaska Community Air Sensor Network 
1st Interim Report 

State of Alaska 
e a t e t of o e tal o se a o

Division of Air Quality 

333 Willoughby Ave. Suite 800 
PO Box 111800 

Juneau, Alaska 99811-1800 

December 2024 

1 



Alaska Community-Based Air Sensor Network 1st Interim Report 
Revision: 0 December 2024 

1.

in the process of establishing a community-
sensor pods. This sensor network is intended to provide a network of publicly available air 

project ai and 
-cost 

air sensor program during the 6-
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Abbrevia on/Term De ni on

AMQA DEC. 

and data processing) with respect to ambient air quality and meteorological 
monitoring of the DEC 

AQI . 

that might happen within a few hours or days of breathing polluted air. The 
hazardous. 

AQMesh 

the United States. 
AR American Rescue Plan 
°C Degrees Celsius 

CAA Clean Air Act 
Criteria ollutant

CO Carbon monoxide 
DEC 

The department of state government with primary responsibility for 

E A U.S. 
EM Federal Equivalent ethod 
NS Fairbanks North Star Borough 
RM Federal Reference ethod 
LCS Low-cost sensor 
g m

MOA Agreement 
MODULAIRTM Ambient air quality sensor by 

. 
NAAQS 

NO Nitric oxide 

NO2 Nitrogen dioxide 

O C

O3 Ozone 
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% Percentage 
+/- Plus or minus 
M10 

M2.5 in size. 

ppb Part per billion 
SD

QA Assurance 
QA

-
data quality assessment criteria. 

QC Control 
QuantAQ ambient air quality sensor 

R2 R-squared) 

RH Humidity 
SI

SLAMS 
network consists 

air quality control region within a state.  The State of Alaska monitoring 
CO 
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2.

any kind of “chemical, physical, or 
biological agent” the atmosphere1. 
poses a serious risk to the health of humans and the environment. 
fuel quality and 

. The goal of develop 
standards, limits, and enforcement mechanisms that maintain public health and welfare. 

U.S. 
, 

are applied geographically, with areas either 
a -

As states and the EPA developed a technical understanding of their regional air quality and 
emissions sources, state-
manifests 

added over 
the following decade. 

he Alaska Department of Environmental 
operates 

-
The regulatory 

monitor air pollutants
requirements, are used to make regulatory decisions, and are considered the gold standard for air quality 
monitoring. Low-cost sensors are non-
instruments, and are generally easier to operate than regulatory-grade instruments. LCS technology is a 

sensors and quality of the data is variable. 

wildland , road dust, and 
wood stove emissions hese sources may produce high levels of 

have been linked to 
higher levels 2. Thus, there is 
strong demand To 
address this, DEC has established a network of low-cost air monitoring sensors 
Alaska. 

1 - -
2 

6 



Alaska Community-Based Air Sensor Network 1st Interim Report 
Revision: 0 December 2024 

1.

-based air quality sensor network is to provide a baseline of non-regulatory 
, to help 

. This network is 
low- air pollutants. The 
sensors are distributed across the state to cover as many people as possible. In 

-ups and replacements3. 

The project is funded through a three-year grant that start in spring 
2023. rs including 

those who are elderly or pregnant, and students 
performing air quality research. DEC 
developing a network of ambient air monitoring sensors to provide air quality data that serves Alaska 
resident DEC ambient air monitoring contributes to our knowledge of 

and helps Alaska residents understand changes in their local air 
quality. -cost air sensor program during the 
six-

2.

2.1

While low-cost air monitors are not as robust or accurate as and instruments, 
they are reliable enough to be used in a non-regulatory capacity for measuring local air quality. In the 
context of DEC ow-cost air quality monitors are being purchased and deployed 

The term ‘low- s 
-grade instruments 

can range in cost from $25,000 to $100,000. 

DEC -based sensor network currently uses the . 
used in the network previously but have been phased out due to high maintenance costs, prolonged 

capture. pods 2.5 10), carbon monoxide 
2 3), as well as o

RH). The pods take measurements every 5 seconds and reports 1-minute 
averages. 

3 Low-cost sensors are not as reliable as regulatory sensors. To have fewer data gaps in the low-cost sensor 
network, it is vital to have replacement sensors on hand for when a deployed sensor needs to be swapped out of 
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For gaseous measurements, sensors and 
The surface of the electrochemical sensor reacts with 

m
these . 

and an -N3) 
measurements. 

The nephelometer detect
, they provide a greater measurement range 

than either device individually. The 

se

2.2

pods 
performance, including being at least 10 feet away from air outlets, fans, exhaust ports, and pollutant 
sources including chimneys, smoking areas, and roads or parking lots with frequent vehicle idling. The 

o of 

the AT&T and T- obile cellular networks, which is suitable for the more 
urbanized regions of Alaska but not in many rural parts of the state. 
being explored that work with other cellular networks, or with satellite and Wi-Fi. 

3.

DEC employs a number of quality assurance strategies to ensure the data collected is valid and 
- 4 

provides details on the Prior to deployment, all sensors undergo 

4 - . 
- -assurance-
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3.1

Before deployment, the LCS 

non-

comparing sensor data with reference monitor data”5 . 

The data from the LCS 
regression analysis to determine its accuracy and precision. The regression analysis generates an R2 value 

A LCS will only be 

of accuracy and precision as determined by the detailed in the project 

y and prepared for deployment. Sensors that are 
experiencing data quality issues or mechanical issues can be brought back to a DEC regulatory site for 

g 
any major maintenance or repairs. 3.2 for 

3.2

6 

develop s, though 
and there is limited guidance available from the manufacturer or other sources. 

3.3

pods are reported to cloud. Data is then 
and collected into AirVision ), 

used by DEC. Using AirVision, DEC can 

5 -sensor- -sensor- - -guide 
6 

9 



Alaska Community-Based Air Sensor Network 1st Interim Report 
Revision: 0 December 2024 

invalidates erroneous or suspect data points and performs from one-minute 
data points to hourly data points. 

DEC ambient air quality monitoring data is publicly accessible, with data presented on DEC
online map . -developed tool that displays outdoor air quality based on six 

color-coded categories: the scale ranges from green for “good” air quality to maroon for “hazardous” air 
quality. Furthermore, DEC presents a sample of the air quality monitoring data and project progress to 

video call 

outreach can be fou 3.6. 

3.4

To build the community-based air monitoring network across Alaska, DEC partners with rural and tribal 
. DEC aims to create a 

the cellular networks 

her discussion on cellular 
4.1. 

This process begins with DEC or residents in a community and 

monitoring pod , they are sent a package of 
documents including a one-

i on a wall or support column of a public building such as a library, , 
or ) and the formal agreement document has been signed, DEC employees 
will usually travel to the community to meet the contact in person and install the sensor. On occasion, a 
sensor may be shipped out to a community and installed by the contact
and technical guidance from DEC employees. 

3.5

Previously, DEC LCS pods in Bethel, Fairbanks, Juneau, Homer, 
Although their data performance was acceptable, 

. , 

- - -air-quality-real- -
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pods 
. 

Table 1. Deployment History from October ch 31, 2024 

Sensor ID Community Install Date Notes 
Anchorage regulatory site. 

Tok 

Fairbanks Permanent monitor at NCore regulatory site. 
Juneau 
Juneau 
Haines 

Hoonah 

Skagway 
Wrangell 

Badger 
Sitka 

3.6

Part of the process of establishing a state-wide low-cost air sensor network involves making contact with 

members may be involved to some degree community 
-going sensor maintenance. 

DEC team can provide 
safe wood burning and stove use, dust control measures, and other air quality topics. Our community 

help build trust with Alaska residents. 

DEC hosts quarterly community engagement calls, where are invited 
to updates on the strategies and goals of the project, the LCS technology being used 
or considered, an updated history of pod deployments with maps and photos of locally installed pods, and 

lity due 
-

ships in summer. 

DEC maintains a publicly accessible map that displays real-
quality data throughout Alaska - -

-air-quality-real- - ). and the past 
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12 hours of data points for all sensors in the community-
network. 

DEC has found fostering community engagement and feedback to be challenging. The quarterly 

4.

4.1

The DEC ambient air quality monitoring pro pods but was in the process of 
pods at the beginning of this interim period. pods 

, and 
burdensome pods must be sent back to the parent company in the United 

ingdom, which increases costs and sensor down- DEC has adopted 
pod, which measures a diverse range of pollutants and 

.S.-based company that can provide live 

pods transmit data over the AT&T and T- , 
and much of the interior of the state, do not have cellular network coverage or the type of cellular network 

pods can connect to the cellular network. DEC is currently researching pods that use 
data transmission, such as Wi-Fi or satellite . 
air monitoring pods are ongoing. 

s 
of Alaska and road-

-
busy with their day-to-

4.2
-based sensor network are organized according to general ecoregion. 

These include the Interior, Western, Southeastern or Panhandle, and South Central ecoregions. By 
grouping sensors into ecoregions, DEC can y 
ecoregions. -wise manner, to illustrate changes in pollutant 

ll 
data and represent a 

used during the June 11, 2024 quarterly engagement call. 
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igure 1. M2.5 Concentra ons in the Interior Ecoregion (2/1/2024 – 5/24/2024) 

and diurnal graphs of 2.5 

. 
general 

ecoregion. Data trends displayed in the graphs show 2.5 

2.5 

2.5 

very low, rarely exceeding six μ m3. 

overall lower. The graph in the lower right shows the diurnal cycle for all days, while the lower middle 
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igure 2. M2.5 Concentra ons Northern Southeast Ecoregion (10/3/2023 – 5/24/2024) 

and diurnal graphs for 2.5 the northern 
of Juneau, Haines, Hoonah, and Skagway, from October 3, 2023, 

The above plots show that all 2.5 

peaking on 
their homes more on the weekends. 2.5 

The Hoonah sensor has reported consistently higher 2.5 levels than other northern panhandle 
t
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area longer. Though the Hoonah senso
2.5 values rarely exceed seven μ 3. 

igure. 3. M2.5 Concentra ons Southern Southeast Ecoregion (2/1/2024 – 5/24/2024) 

and diurnal graphs for 2.5 

, 
show that both 2.5 , peaking on Friday 
and Saturday. 2.5 corresponding to residents 

when they are home 2.5 

values are higher than weekday values as residents may be home more than during the week. 

15 
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Calendar plots are useful diagrams for tracking air quality 
2.5 

Uncolored calendar squares represent days 

over days, weeks, or months. 

Badger 

Tok 

igure. 4. Calen ar lots for Interior Communi es

Figure 4 displays calendar plot data for four Badger , 

However, several days of moderate air quality were observed in Tok and Delta J
January and February. These are the coldest months of the year, when inversions can trap vehicle exhaust, 
smoke from wood- 2.5 Tok 

16 
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Napaskiak 

igure. 5. Calen ar lots for Western Alaska Communi es

Figure 5 displays calendar plot data for two western 
is a broad valley, with the 

2.5 

from vehicle exhaust and wood-
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Haines Skagway 

th Ave) um) 

Hoonah Sitka 

Wrangell 

ig. 6. Calen ar lots for anhan le Region Communi es

Figure 6 displays calendar plot data for eight air sensors installed in seven across the 
southeast panhandle region: Haines, Air quality 

In contrast, Hoonah has experienced several days with 
The Hoonah sensor has 

2.5 

t
woodstove smoke lingers in the area longer. 

5.

In total, DEC plans to deploy 40 sensors throughout Alaska, with six 
pods used the sensors are deployed, the focus of the project will 

data analysis, maintenance, and community outreach. 
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resets, cycling out old pods for new pods, and performing on-
pods lose accuracy 

at temperatures below freezing -year data sets to observe seasonal trends in pod 
performance, and make adjustments and repairs as necessary. 

with the goal of providing meaningful data 

data on community engagement calls. 
The community engagement calls are currently 

and interested 
w

st and before September 30th, 2024. 
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