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Anacostia Watershed

• Urban Watershed
– 460 km2

– 14 km long

– 1 million residents

• Head waters originate in 
Maryland (Montgomery and 
Prince George’s County)



Anacostia Watershed



Anacostia Watershed







FIELD 

& LAB

John Muir Trail

450 Miles



Field Campaign



Field Campaign

• 20 Samples in Sligo Creek
– 0.5 Mile Sampling

• 100% Carbon Neutral Sampling

• Sampling methods from: 
Harrold and Arienzo et al. 2022, ES&T

A Peristaltic Pump and Filter-Based Method 
for Aqueous Microplastic Sampling and 
Analysis
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Sligo Creek Field Sampling



Bike Field Work



Clean Room Development

• Civil and Environmental Engineering Senior 
Design Team

• 2 Semester project

• Design Fall Semester

• Build Spring Semester



Clean Room

• Clean room to fix leaky air system 

– 1960’s era building

• Include filtration system

• Small project budget ~ $5,000 









• 10% H2O2 12 hours

• Dry at room temperature 
12 hours

Filter holder and filter

• 10% H2O2 12 hours

• Dry at room temperature 
12 hours





Microplastic Images
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Optical Analysis



Site 352 µm 914 µm Total

20 173 11 184

10 369 25 394

1 56 528 584

µFTIR

Analysis
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Camino de Santiago

491 Miles





































BOTELL.AI

Colorado Trail

482 Miles



Framework

Train Model 
with YOLOv8

Create Image 
Dataset with 
Label Studio

Development

Run YOLOv8 
Model on Field 

Video

Record Item 
Location for 
Each Frame

Detection

Model 
Validation
Manually

Validation

NORFAIR
Tracks Each 

Object

Filter Tracked 
Object

Tracking



Framework







Runs in Anaconda with cmd line



• Model runs slowly on laptops 

– 1 to 3 FPS

• Best with advanced NVidia graphics card 

– 60+ FPS on our Lab GPU

• We are building an HPC cluster to process 10+ 
videos simultaneously

Program 

Name
Outputs Video 

in Real Time

Number of 

Frames to Skip
File Name





Link to GitHub

botell.ai
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-instagram
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