SwaleFlow

WaterManagement
Made Smart

Eyobed Beyene, Eric Chen,
Richard McHorgh, and Sophie
Roberts-Weigert



Outline

Q Motivation & Concept

Research

=

+ Process

“  Final Product

Conclusion

Similar Projects
Supporting Design
Market Demand & Metrics

Software
Design & Building

Team Dynamics

Electronics
Code
Site Layout & Functionality



Motivation
Demand

The future: loT &
smart systems

Water management

expense due to
COVID-19

(globenewswire.com,
businesswire.com)

¢

N

—

o~

Stream Analytics

Zo

SMARTS

Decision

Service - il
P

[ SQL Data
Warehouse
o~ } g—

Machine
Learning




Normal Weather Events Extreme Weather Events

Residential

....

NAS S
b,

To Treatment Pla‘ To Treatment Piant .
—

Figure 1 Figure 2

MOtlvat|On (dgs.dc.gov, populationeducation.org,

_ researchgate.net, nationalgeographic.org,
Environmental Impact oceanbites.org, ijc.org)




Motivation
Impact on
Homeowners

Flooding
Erosion

Property damage

)
=] A

Damage done _ g
to homeowner's S 1 D e AR
property p WS e
(bobvila.com)

=



Rooftop
Drainage

Underground Pipes

Concept

Water management

system
Open top

tank, allows
infiltration

Prevent pollution
runoff

W Water Flow

m, B Property Elements

. . B Mechanical System
AESthetlca”y pleaSIng s P * Full Scale System
tank, allows %

m

design

infiltration
K\
Smart system -

*Stormwater
System

'q
Bioretention pond



Where People Are At Risk For Flood Damage Where Flood Damage Costs Will Increase
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Visual schematic obtained from NPR highlights the risk of flooding Visual schematic obtained from NPR shows areas where flood damage is
based on county most likely to increase in the next 30 years
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Disclaimer: Does not account for economic impact of COVID

Smart Water Management Market Value (2020-2026)
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Market Research

Global Smart Water
Market CAGR: 10.1%

F a Ste St G rOWi n g M a rket: 2020 2021 2022 2023 2024 2025 2026
Asia Pacific Year
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Valuation (in Billions USD)

U.S. Stormwater Market
CAGR:13.6%

Stormwater Management Market Value (2020-2026)
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Code
Block Diagram

Arduino Nano/
Raspberry Pi Pico

Poll Work
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Power and Control
Schematics

>

Potential
Energy

»

L N
"o
L R

Rain and
Roof Water

Swale Water Flow

Kinetic Energy & Control

— <O

Water Pump (x3)

T

Electronic
Communication

Electronic

Commu

WWifi

Arduino (x2) Commu

Grid
v A v
.QO::-—SDIar Energy—»
L=
V
Sunlight Solar Panel  Electricity—
ST

e —Potential Energy—» ooo —

P STT”

Water Turbine
A

nication

_,ﬂ‘—

I
Raspberry Fi

Electronic
Communication

l

Control

<]

Valve

nication

19



References

aquascope.net populationeducation.orq

Basementquides.com researchgate.net

bobvila.com trendhunter.com

businesswire.com

dgs.dc.gov

globenewswire.com

|jc.org
marketsandmarkets.com

marketwatch.com

nationalgeographic.org

npr.org
oceanbites.org

20


https://aquascope.net/the-need-for-a-koi-pond-filter-system
http://basementguides.com/water-damage-stats/
https://www.bobvila.com/articles/flooded-basement-cleanup/
https://www.businesswire.com/news/home/20211220005321/en/Global-Smart-Water-Management-Market-Report-2021-Growth-Trends-Impact-of-COVID-19-and-Forecasts-to-2026---ResearchAndMarkets.com
https://dgs.dc.gov/sites/default/files/dc/sites/dgs/publication/attachments/DCAM-18-NC-0025%20RFP%20Stormwater%20Management.pdf
https://www.globenewswire.com/news-release/2021/10/27/2321412/0/en/Global-Smart-Water-Management-Market-Growth-Trends-COVID-19-Impact-and-Forecasts-2021-2026.html
https://ijc.org/en/greater-infrastructure-investments-needed-reduce-combined-sewer-overflows
https://www.marketsandmarkets.com/
https://www.marketwatch.com/press-release/north-america-smart-water-management-market-size-with-top-countries-data-analysis-industry-size-growth-key-factors-demand-business-share-sales-income-players-application-scope-and-opportunities-forecast-2022-2031-2022-04-14
https://www.nationalgeographic.org/encyclopedia/dead-zone/
https://www.npr.org/2021/02/22/966428165/a-looming-disaster-new-data-reveal-where-flood-damage-is-an-existential-threat
https://oceanbites.org/eutrophication-in-the-chesapeake-bay/
https://populationeducation.org/how-does-population-growth-impact-rapid-urbanization/
https://www.researchgate.net/figure/norganic-nutrient-loading-accelerates-the-process-of-eutrophication-In-this-schematic_fig1_285287192
http://www.trendhunter.com/trends/smart-water-monitoring-system

Market

Comparison

Precpraton Forecas: a
Opti -
_ cloud software - .

web-based dash board

control panel

.*'
/ ’.rf’f.f”

ﬁ ‘ runoff

/

Adaptive Storage

water level sensor |

ctuated valve
outlet or pump

infiltration

Community water management system
(washingtonnature.org)

Ojbgglﬁm}gdwm‘lmm robarged srearty
bated oy g 4 frsa, g by

Residential water management
system (stormwater.wef.org)

21



Contaminants

Found in
Runoff

Table 1.1 Common Pollutants in Urban Stormwater Runoff and Their Sources (SWQTF, 1993)

Pollutant

Automobile/
Atmospheric
Deposition
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Housekeeping /
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Practices

Industrial
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Connections
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Sediments

X

X

Nutrients

X
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Table 2: Examples of local incentives for green infrastructure
Stormwater Rebate/

Fee Development Installation Awards/
Discounts Incentives Grants Financing | Recognition
CA: Santa Monica v v
CA: Palo Alto v
CO: Denver 4
DC: Washington v
FL: Gainesville v
FL: Maitland v
FL: Orlando v
FL: Sarasota County v
GA: Gwinnett County
GA: Henry County
IL: Chicago v v v v
IL: Rock Island 4
KS: Wichita
KY: Louisville/Jefferson County
KY: Sanitation District No. 1
MA- Reading

Customer Tax T T—

MN: Maplewood

O MN: Minneapolis
MN: New Brighton

n C e n I Ve S MN: Saint Paul

MO: Kansas City

NC: Charlotte

NC: Durham

NC: Raleigh

NY: New York v

OH: Columbus

OH: Cincinnati v

OK: Tulsa

OR: Portland

OR: Sandy

PA: Philadelphia

SC: Beaufort County

TN: Knox County v

TX: Austin

U.S. Virgin Islands v

VA: Chesapeake

VA: Prince William County

WA: Bellevue

WA: King County

WA: Marysville

WA Seattle
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Team

Dynamics
Roles

Sophie —Team Lead

* Organization, Logistics & Time Management
e Design & Communication

Eric — Researcher & Documenter

e Research
e Photography

Eyobed — Researcher & CAD Designer

e Research

e Site Model

Richard — Programmer & Technology Specialist

e Code
e Electronics
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Team
Dynamics

Information &
Communication

Slack — General Communication & File Sharing
Notion —Task Assignment / Gantt Chart, Links & Files
OneDrive —Document Storage

Google Docs — Meeting Notes

GitHub — Code Sharing

Skype & Zoom —Video Meeting Site

Google Photos — Photo Sharing
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* Robust design

* Helps the environment

- Aesthetically pleasing

* Market expected to grow

« Tax incentives for customers
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