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Starting in 2017 Hoonah Indian Association began to monitor indoor air 
quality (PM 2.5 and Carbon Monoxide) for the first time. Working with 
Alaska Native Health Consortium we developed a strategy for air quality 
monitoring. We found stoves greater than 20 years old were at risk for 
introducing more PM 2.5 into household. Armed with that data we began 
to look for improvements we could implement in the impacted homes. 
However, we had a lot of questions about implementing a program : 
When is stove replacement appropriate? When is it better to simply fix 
the stove? How can we educate homeowners on best practices? What are 
social difficulties of completing a stove replacement project? To answer 
these questions HIA  Indian General Assistance Program (IGAP) worked 
to establish funding to complete a stove demonstration project. This 
document is meant to be used as a tool for Tribes or communities faced 
with the same issues we are.
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Ventilation, whether it’s naturally or 
mechanically, is a key component in 

improving in home air quality resulting in a 
healthier living environment. There are many 

sources of pollution in a residence such as 
wood stoves, oil stoves and even cooking to 

name a few. When a residence is not 
ventilated properly the pollution can build up 
in the residence resulting in poor in home air 

quality and unhealthy living conditions. 
Prolonged exposure to poor in home air 

quality can have serious health consequences 
including and not limited to cancer, heart 

disease, blood clots, and asthma. Allowing a 
residence to vent/ breath naturally or 

mechanically will lower the level of pollutants 
in the air and results in healthier cleaner in 

home air quality.
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Burning Practices
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7 Generation Process

Short Term Will take less than 
a year to complete. Completing 
a project within a year likely 
indicates that resources in 
terms of personnel and funding 
are already secured and that 
completing the solution is the 
only thing left to do.

Mid Term Will take 1 to 2 years to 
complete. Completing a project 
within 1 to 2 years likely indicates 
that some resources are needed for 
this work to be completed. Funding 
may need to be secured or positions 
will have to be established for this 
work to be completed.

Long Term Will take > 3 years to 
complete. These longer-term goals will 
take multiple steps to achieve. This is 
due to multiple planning steps and 
being part of a long-term vision. These 
solutions may need high levels of 
funding, a feasibility study, or other 
aspects that add to the amount of time 
to completion.



Setting Project Scope
We collected four different numeric variables at each household that are 

known to be related to CO and PM2.5. For each measurement, the data was 

collected with an instrument that we went through thoroughly with quality 

control steps as described in the QAPP. We measured carbon monoxide using 

a Lascar EL-USB-CO monitor with a detection range from 0-1000 parts per 

million (PPM). We measured air temperature using a glass thermometer. We 

measured particulate matter 2.5 (PM2.5) using a DustTrak 8530 and 

DustTrak 8533. We selected two rooms within the building for sampling 

locations, with the objective to take measurements where people spend most 

of their time. We also ensured that one room contained the primary heating 

source for the house and the other room was a common living space such as 

a bedroom. The equipment was brought indoors and given at least five 

minutes to adjust to indoor conditions. We standardized the sampling of 

these instruments by placing them at least two feet from any wall, door, or 

window, and two to four feet from the floor. We also ensured they were at 

least 2 feet from a wood stove. We logged where each sensor was placed, 

and the exact date and time the sensors were placed. We deployed the PM 

2.5 and CO monitors for 24 hours and collected data at 15-minute intervals 

resulting in 96 data points per room.

Collecting Baseline Data on PM 2.5 and CO
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Creating a monitoring program

Writing a QAPP isn’t 

easy, but you need to do 

it! 

- It will give you trust 

in your results

- The QAPP will help 

you understand your 

goals

- Writing a QAPP will 

give you a model for 

future projects



No deploy zone 2 ft

Deploy zone 1 ft

Window/ doorway

Since multiple people were conducting the surveys it was 

imperative that every home be surveyed and studied to the 

same high standard ensuring the highest quality of data.

We put together an Air Quality Training Binder (AQTB) 

that was maintained by the air quality specialists; this 

notebook served as a one stop shop of information for 

everything air quality related.  The AQTB is a great 

training tool, it contained the Air Quality QAPP, visual 

representations deployment standards, question and 

answer scenarios, and health effects of poor air quality. 

The document ensured everyone involved with the air 

quality study was on the same page and allowed seamless 

interaction between the air quality specialists and the 

homeowners.
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Creating a monitoring program

Develop Training Tools

Picture example:

Home layout with

doorway

2-foot no deploy zone from walls or windows

deployment zones identified.
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Creating a monitoring program

https://www7.nau.edu/itep/main/Training/training_air

https://anthc.org/what-we-do/community-environment-and-health/healthy-homes/

Training and Resources

Institute for Tribal Environmental Professionals 

(ITEP) and Alaska Native Tribal Health 

Consortium (ANTHC) are amazing recourses for 

information for everything air quality related. ITEP 

offers several levels of training from work plan 

development to putting an air quality program 

together. ANTHC offers a mini grant usually 

yearly, monitoring equipment, assist with QAPP 

development and air quality experts who are 

always happy to answer questions and help you 

moving in the right direction with your project.  
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Outreach and Education

Making Informed Change

To create effective positive change 

outreach should be conducted using 

several methods such as verbal, written, 

and hands on. 

We used all these methods for outreach 

during all aspects of our air quality study 

to illustrate the health impacts of PM2.5, 

and the potential issues and habits within 

the home that would lead to higher PM2.5 

levels in the home.

Helping homeowners understand the issues 

that where found during the inspections, 

and the potential causes that lead to the 

issues if the first step in preventing the 

issues from reoccurring. 



20

Outreach and Education

Social media is a very effective way to spread 

the word about your air quality study, getting 

the community interested and signed up to 

participate in the study.
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The silent killer carbon monoxide (CO) is colorless 

odorless and tasteless; it accounts for hundreds of deaths 

and thousands of emergency room visits yearly 

nationwide. In and around the residence there are many 

producers of CO such as running a vehicle close to the 

home, wood stoves, and oil furnaces. Levels of CO can 

elevate to higher concentrations when chimney or ducting 

for the heat source becomes restricted or is assembled 

incorrectly; and the residence is not allowed to vent 

properly. The initial symptoms of low to moderate CO 

poisoning are like the flu (but without the fever). They 

include headache, fatigue, and shortness of breath, nausea, 

and dizziness. CO poisoning can be deadly and is 

preventable by keeping exhaust for heat sources clean and 

allowing the residence to vent properly. 
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Air Quality Monitoring
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Wood Stove Demonstration Project
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Wood Stove Demonstration Project

Because this project is a 

demonstration project and not a 

replacement program, we had a very 

small budget and needed to keep the 

project scope small and help the 

homes that needed it the most. We 

created a decision trees to aid in 

prioritizing our list of oldest wood 

stove.

Other factors we accounted for 

• Age of occupants (elder)

• PM 2.5 data from the home

• Health issues related to smoke

• Income (Low income)
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Wood Stove Demonstration Project

Home 1

Home 2

Home 3

Home 4

Home 5

Home 6

Home 7

Home 8

Priority 1

Priority 2

Priority 3



One of the primary factors to consider when putting together a wood stove 

project is cost; wood stoves are extremely expensive to purchase/ship. 

That’s just the tip of the cost iceberg you still must pay for the work to be 

done right, meaning ensuring all work done is to the current codes and will 

address the health/safety concerns within the home. 

Things to consider before looking for a contractor

• Knowing and fallowing company policies

• Prepare a project background document to be distributed to the 

contractors

• Shipping of stoves and equipment

• Temporary housing for contractors (if needed)

Things to consider when looking for a contractor

• Interested in building a partnership

• Interest in seeing your project succeed (my opinion, this is very 

important)

• Choose the contractor that fits the needs of your project the best

31

Wood Stove Demonstration Project

Choosing a Contractor
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Pre-Work Inspections

Wood Stove Demonstration Project
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Wood Stove Demonstration Project

Estimates and Agreements
Name

Address
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Wood Stove Demonstration Project

Installing Stoves 

A1 Hearth and Stove did an 

exceptional job quickly and 

efficiently installing 5 wood stoves 

and repairing 3. A1 completed the 

installs and repairs ahead of 

schedule!
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Wood Stove Demonstration Project

Every home had 

to be brought up 

to code.

Each home had 

challenges for 

removal and 

installation.

Time of year greatly 

effects scheduling 

appointments.

Can’t please 

everyone.

Pre bid inspections 

are a huge help. 

Hoonah has need 

for a lot more 

work focused on 

air quality.
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Monitored

36 Homes

Surveys 

78 Homes
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SmokerNon-Smoker

We where very surprised by the 

results we got from monitoring 

the homes that participated in the 

wood stove demonstration 

project. When compared to the 

data from the previous 

monitoring some of  the homes 

PM2.5 went way up! The 

questions we now had to answer 

was, why?

When we looked closer at each 

home and the conditions that 

where present during monitoring 

one thing stood out immediately, 

smoking in the home. One of  

the homes for example wasn’t 

occupied by the homeowner and 

the wood stove wasn’t used, but 

smoking did occur during the 

monitoring and the PM2.5 

reading was way higher than we 

recorded in 2017.
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