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Include the following on the front cover of your PPT:

• Teacher advisor name(s)

• Name of team 

• Student names

• School name

• School city and state

• Principal name

• Read the Action Plan Checklist before you begin. 

Maximum size for 15-slide PPT: 10 MB

Final Challenge
Place Photo of Team in Space Below 

Final 
Challenge

Particle Posse
Teacher advisor Janet L. Ort

Name of team: BioBucs
Student names:

Andrew, Christian P., 
Christian L., Elise, 
Abhinav, Amagee

School name: Hoover 
High School

School city and state: 
Hoover, AL

Principal name: John 
Montgomery

http://www.scholastic.com/browse/article.jsp?id=3752603


The environmental issue addressed in our project is air particle pollution; specifically 2.5 and 

10 µm fine particles. These are the particles that cause the greatest health issues.  Aside from 

Birmingham’s obvious long industrial history of particle pollution from industry and transportation, 

particles are still deposited by local industries. The film “Toxic City” divulged just how detrimental 

pollution is to the populace as well as explained various environmental injustices. It was a major 

source of inspiration for our choice of topic. We saw the faces of the families, school children, and 

other residents with many cancers, heart issues, and other chronic diseases.

The article “Polluted Brain” explained the public health studies that link the proximity of roads 

and industries to bain health issues. Dense particle pollution has been known to cause a multitude 

of health problems affecting the entire human body. Air pollution not only causes asthma, lung 

cancer, and heart disease, but also accounts for 21% of dementia cases worldwide. Prolonged 

exposure to the pollution, results in memory and attention span decrease as if the person affected 

had aged beyond their years. The distance from pollution sources is correlated to the severity of 

the disease. Like a bomb impact has a ground zero with distance decreasing the damage.

According to the 2017 State of Alabama Review, there are only 4 air monitors that measure 

2.5 and or 10 µm fine particles in Jefferson County every third day, which only report the average 

particle in a 0.25 mile radius. All of these sensors are in residential areas, so there are no monitors 

in industrial areas that can check industrial effects on the environment. No studies have been done 

in local neighborhoods.
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PART 1—Issue
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PART 1—Issue (continued)

Aside from the problems pollution itself causes, the lack of enforced regulation on the part of 

governmental agencies leads to a major problem where lower-income neighborhoods are plagued 

by much higher levels of particle pollution. Birmingham itself has had a long history of such 

legislation leaving many citizens in smog-filled environments. This past summer, the corruption 

underlying decades of mistreatment was revealed. Local and state legislators, prominent lawyers, 

an industry executive, and a lobbyist were finally convicted of coverup and illegal money transfers. 

We hope that our particle pollution studies will empower the neighborhoods and other stakeholders 

to take further action.

Recently there has been a lot of construction and deforestation close to our school as new 

neighborhoods and sports facilities have been built this construction close to our school has led to a 

multitude of problems; increased particle pollution, increased traffic (the particles from increased 

transportation), and the removing of trees that can mitigate the harmful particles and act as carbon 

sinks. Trees remove particle pollution by depositing pollutants within the leaves and reducing 

energy use and subsequent pollutant emissions from power plants. For example, a tree’s shade 

cools an area and reduces the need for air conditioning, which then reduces the subsequent 

particle emissions. Just as people don’t recognize the issue of particle pollution they don’t fully 

realize the benefits of trees, 

especially the businesses like 

ABC Coke.  Hopefully this is 

something we can raise more 

attention to as we move to really 

address the problem beyond just 

awareness.

2 of the 4 

existing 

stationary 

particle 

monitors in 

Jefferson Co, 

AL.  McAdory 

near Hoover & 

Fairfield near 

downtown 

residential 

areas 



4

PART 2— Plan

Team Responsibilities

● Christian Lam - Team Leader

● Elise Collins - Communication, Data Collection, Arbor Day Coordinator

● Abhinav Gullapalli - Pollution Remediation Plan TreePlanter AI Model

● Andrew Gelderman - Data Collection and Troubleshooting

● Amagee Sims - Data Visualization with JavaScript

● Christian Pegouske - Data Collection and Troubleshooting

Throughout our investigation, we plan to measure success through establishing partnerships 

with key organizations, increasing community outreach and awareness, establishing a longitudinal 

study that will continue to provide Hoover students, other stakeholders, and scientists with climate 

and pollution data for years to come, teaching other students and teachers how to build sensors, 

collecting data from other countries to compare particle pollution around the world, implementing 

various solutions (trees, alternative fuel sources, etc.) depending on the causes of pollution in that 

particular area, developing multi-platform sensors (iOS/cellular transmission vs. Android/Bluetooth), 

and creating permanent housing for both portable and stationary sensors.

Weekly meetings held to work and discuss our plans moving forward + dedicated 

workdays on the weekends to conduct our studies/research.  Workshops 

planned into the summer

Abhinav & 

Amagee

Christian & 

Andrew

Elise & 

Christian
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PART 2—Plan (continued)

Our group wants to raise more awareness about particle pollution through citizen 

science and partnering with GASP, an advocacy group who developed a portable air 

monitor. We also will connect with Southern Research (SR) to contribute to and test their 

development of a more affordable monitor. We expect to collect data from different 

locations (Hoover suburb, Sloss Furnace, SR labs, and Uganda, and the Peruvian 

Amazon) in order to see how differing variables, such as green spaces, dung fuel, and 

industrial history, affect air particle pollution. Steven Puckett, a Southern Research 

engineer will help design other sensors & train us. We will also compare results from the 

different sensors to test their accuracy.

In an effort to reach more people, we will start with introducing the AP 

Environmental Science classes to particle pollution and teaching them how to build the 

sensors. Next summer, we will teach 15 educators (each in charge of 120-150 students) 

from around Alabama how to build and use our particle monitors through SR’s SIPSE 

program, so that they can take it back

to their schools and spread the project.

Left: GASP Sensor

Right: Southern Research Sensor 

missing its top
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We want to teach about the important health issues from particles. Our passion for 

this project comes from big but unknown issues in our local environment, so we want to 

educate people about the dangers and what they can do to help. Specifically we 

wanted to reach out to various Birmingham schools like Hudson Elementary, featured 

in Toxic City, that suffer the greatest from air pollution.

We want to expand the scope of our project by taking it worldwide. This will be 

done by installing particle sensors on stationary environmental data stations in 

Alabama Watersheds alongside the Peruvian Amazon, Costa Rica and Uganda.

Connecting with businesses that implement landscape design plans around the 

area is important to us too. Through Abhinav’s program, we can share data with city 

planners and landscape architects so that they can plant the best trees for the area to 

reduce particle pollution. Abhinav will contact a City Planner for to test model in an 

urban neighborhood. 

PART 2—Plan (continued)

Part of fighting particle pollution is 

planting trees, which is why we are creating a 

map of all of the Hoover Arbor Day trees and a 

website. Students can collect annual citizen 

science data through tracking their trees’ 

growths, pictures, and calculating CO2 

Sequestration. Older trees will be added as we 

find them

Locations of schools where 

students have planted trees on 

Arbor Day 2019.
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PART 3—Implementation: Sensors

To make more accessible and stable sensors 

though, we approached Southern Research through our 

HHS mentor Ms. Ort. We asked Mr. Steven Puckett to 

help us with this. He suggested more inexpensive 

versions that communicate by cellular signal, to be more 

accessible. While there were initially issues, after a 

process of development we were able to stabilize the 

sensors.  In addition one of team members was able to 

replicate the GASP maps meaning that we could now use 

the sensors we had actually worked on just as effectively 

as our first sensors.  In addition the SR sensors are 

multiplatform, eliminates dependency on phones, and 

more inexpensive ($75 less).

We gathered enough data from these new sensors 

to produce and enter into UAB CORD CARSEF, a highly 

competitive science fair, where we received the Taking 

the Pulse of the Planet Award by NOAA for our research.

We tested the Bluetooth based GASP Sensors 

in the late fall. We measured the 2.5 and 10 µm 

particle levels throughout 3 different types of areas: 

suburban, urban, urban-industrial. The connected 

app creates maps and graphs of the collected data 

which is very useful for visualization. 

Construction 

in the Bluff 

Park suburb 

of Hoover 

causes 

abnormal 

spikes of 

particle 

pollution in 

the normally 

low-risk area.
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PART 3—Implementation 

(continued): Arbor Day 

Knowing that trees greatly reduce particle pollution, sequester 

carbon, and save energy as seen by the National Tree Benefit Calculator, the next step for our study became 

focused on planting more trees in the most efficient way possible. 

Luckily, the Hoover school system has been included in the Hoover Urban Forestry Department’s 

Arbor Day tree plantings for years. We decided to map all of the known Arbor Day trees in the Hoover area with 

the help of elementary and middle schools. This map will be accessible to all Hoover City Schools staff and 

students through a website where the trees’ growth information can be uploaded every year. The students will 

use math and geometry to calculate the growth, which can be used to find the carbon and other particle 

sequestration. This map will grow as new trees are planted every year. 

This school year, we contacted the Head Urban Forester, Colin Conner, to get a tree at the high school. 

The nuttall oak tree was finally planted on March 1, 2019 after some weather difficulties. The planting was 

attended by BioBucs, Juniorettes, Green Team, Hoover Mayor Frank Brocato, and members of the Hoover 

Beautification Board. It was great to show more students and Hoover officials the garden area and the new 

tree. The next part of the tree benefit awareness was to make signs that stated all of the air quality and carbon 

sequestration of the new trees and distribute them to each school who planted one in 2019. The principals that 

we saw at the Hoover Board Meeting on Tuesday, March 12 are excited to put up the signs and share the 

importance of trees with their students. 

Reaching schools is important, but the information that we are gathering needs to make an impact on the 

cities of Birmingham and Hoover regarding construction and landscaping. This impact comes from contacting 

Senator Doug Jones and Birmingham landscape architects, who have the power to work towards changing 

legislation and planting the trees with the biggest impact, respectively. We are organizing a presentation to 

landscape architects around the area to show them the program that assesses particle pollution data of an area 

and outputs the best trees to plant in the area.



In order to suggest a solution for 

reducing the concerning 

concentration levels of PM2.5 and 

PM10 detected near Five Points 

South and Sloss Furnace in 

Birmingham, Alabama, this study 

utilized the iTree and National Tree 

Benefit calculators to analyze the 

abilities of 232 trees, common to the 

southern United States, to reduce 

concentrations of PM2.5 and PM10, 

respectively. Java was used to code 

the tree rankings in two lists in 

descending order: one list by annual 

number of ounces of PM2.5 a tree 

can reduce and another list by 

annual monetary benefit a tree can 

provide in reducing PM10

concentration. In order to suggest 

the best trees in their ability to 

reduce the concentrations of PM2.5

and PM10 and aesthetically diversify 

the population of trees to be 

planted, a final list of the top eight 

recommended trees common to 

both aforementioned lists was 

delivered.

Planting trees is predicted to be cost 

effective as demonstrated by the net 

tree benefit value calculators used in 

this study, which also report an annual 

overall benefit of each planted tree. 

Further analysis of the annual amount 

of pollution in the areas examined in 

this study is needed in order to 

evaluate the actual benefits of 

reduced particle pollution from 

planting the trees recommended by 

the computer program developed in 

this study. It is possible that planting 

the recommended trees may not yield 

a net decrease in particle pollution in 

the examined areas, but the amount 

of pollution in the air would at least be 

added at a slower rate. A next step 

would be to test the computer 

program with a local industry in order 

to test the real world application and 

feasibility. Also, more pollutants can 

be accounted for by the AI Model to 

incorporate weighted priorities when 

determining the best trees to plant in a 

given area based on the amounts of 

various types of pollutants present. 

PART 3—Implementation 

(continued):

Tree Planter AI Model

Tree Planter 

AI Model Description AI Model Next Steps

Southern Magnolia Fir Douglas Fir

White Fir Japanese Red Cedar

Blue Chinese Fir Norway Spruce Monkey Puzzle Tree
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PART 4—Results: Worldwide

Map 

developed 

by Jeff 

Richardson, 

HCS Tech 

Coach with 

our data 

collection 

locations. 

Data collection locations 

from Ngora, Uganda -

Chris Bond Equipping 

Pastors International

Hoover & Tarrant Data (ABC 

Coke Plant)
GASP Distribution lists 5,000 pageviews per month on its 

website, an average of 25,000 people per month on 

Facebook. 

BioBucs’s blog post: 37 direct reads on GASP’s websites, 

500 people on Facebook, 158 people on Twitter

This town in Uganda has over 

100,000 people we hope to help 

by bringing attention to the 

issues of particle pollution in 

their community.
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PART 4—Results

The map (above) of the area surrounding the 

ABC Coke factory was developed by Amagee 

on Google Maps using JavaScript.

SR sensor data: 

Peaks = burning 

dung to cook meals

Southern Research multiplatform (iOS/cellular) data.  

Cellular collection allows data to be collected 

continuously and transmitted without the 30’ limitation 

of BlueTooth.  The data visualization matches the 

AirCasting App

2 stationary sensors completed and will be 

installed at Hoover HS and a No Bham site TBD



PART 4—Results
Bar graphs were outputted with JCharts in the developed Java 

Program. The top 15 trees ranked in each list (PM2.5 and PM10 

reduction ability) including ties are shown. The common trees (8 

trees) to both lists were delivered as the final recommendation to 

plant near Five Points South (shown to the right) and Sloss Furnace.

Hoover City Schools Foundation $2000 grant proposal for 

supplies to build sensors in the classroom, we are in the 

final 16 applications.

The schools we reached out to have 

approximately 600 students (100/grade). 

Each year they will record data about the 

trees to determine CO2 sequestration &  

growth stats to add to a system wide 

Arbor Day Citizen Science project. Each 

school will provide coordinates for former 

Arbor Day Trees to be added.
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PART 5: Project Gallery (continued):

Communication and Awareness

GASP Blog & 

BIoBucs Blog 

for GASP

Instagram 

posts about 

the Arbor Day 

tree planting 

and UAB 

Regional 

Science Fair

Hoover Beautification Board 

member Mrs. Betty Daigle wrote 

an article about the Hoover High 

School Arbor Day tree planting to 

share with the Hoover 

community.

Email to Hudson 

Elementary School 

teacher Ms. 

Jeanette Sims to 

express our interest 

in working with her 

students

Hoover mayor
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PART 5: Project Gallery (continued): Sensor evaluations 

Oh NO! The  3 D printed 

sensor case does not 

FIT!! Back to the 

program, Elise.

Christian, 

Elise, Andrew 

comparing 

both sensors 

by burning 

paper.  This 

data 

uncovered a 

glitch in the 

sensor 

software.

UAB Regional 

Science Fair

Certificate of 

Recognition 

form the 

Hoover City 

Schools 

School Board

NOAA 

recognition of 

our project

Hudson Elementary 

& Trains at Sloss

Sensors 

on top 

of coal 

cars
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Hoover Beautification Board, 

Hoover, Hoover CIty Urban 

Forester, Mayor of Hoover 

Frank Brocato

Left: AirCasting map of Blackridge 

neighborhood

Right: Amagee’s map visual of the Blackridge

PART 5: Project Gallery: Arbor Day

Trees for Particle Remediation & 

Carbon Sinks 

BioBucs Mayor 

Brocato, Urban 

Forester Connor with 

planted Nuttall Oak 

New local construction 

comparing forested area 

& deforested

Presenting our 

Arbor Day tree 

signs to Rocky 

Ridge 

Principal 


