Anacostia Riverkeeper:

Student Data Story

Anacostia Riverkeeper provides these data sets to use with students while teaching them about the
watershed in their backyard. Explore more water stories on our website!

Data Story: Rain & Water Quality

Suggested Grade Band: [GELEEDV]

Next Generation HS-ESS3-5 Analyze geoscience data and the results from global climate
Science Standard: models to make an evidence-based forecast of the current rate of global or
regional climate change and associated future impacts to Earth systems.

Lesson Objective & Essential Questions

SWBAT analyze patterns in turbidity and bacteria in rivers before and after major rainfall events to
predict how climate change might impact the Anacostia River.

How is turbidity and bacteria introduced into the river? How does rainfall impact the amount of sediments or
bacteria in the river? How might climate change and increasing rain change bacteria or turbidity levels in the
river?

Background Teacher Information

Anacostia Riverkeeper has been running volunteer water quality monitoring since 2018 in the Anacostia
Watershed. This data is gathered weekly during the summer recreational season (May-September), and
published on social media as well as SwimGuide and WaterWatch so residents and tourists in DC can
make responsible recreational decisions. Data analyzed includes physical attributes (temperature, pH,
and turbidity) as well as bacteria levels like E. coli.

Supporting Materials & Resources
To help you (& your students) understand this data, we suggest the following websites & readings:
e USGS: Bacteria and E. coli in the Water

e DOEE Water in the District Homepage
e Anacostia Riverkeeper Water Quality Monitoring homepage
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DC Water’s Anacostia River Tunnel Project

Vocabulary

Municipal Waste Urbanized Tributary

Stormwater Watershed Turbidity


https://www.usgs.gov/special-topics/water-science-school/science/bacteria-and-e-coli-water
https://doee.dc.gov/service/water-district
https://www.anacostiariverkeeper.org/programs/water-quality-monitoring/
https://www.dcwater.com/projects/anacostia-river-tunnel-project

Name: Date:

Rain & Water Quality: An Anacostia Riverkeeper Data Story

Student Worksheet

Background Information
The Anacostia River is a river running on the eastern side of Washington DC,

ﬁ\\m X with its watershed including heavily urbanized areas in DC and Prince George’s
S E}Mffé';i‘:,"éew 5 and Montgomery Maryland. Historically, it is known as the “forgotten river” as
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Water quality was so poor that a swim ban has been in place for the past 50
years! In the past decade, the city has started to make major improvements to
water quality, including improving its stormwater management system via the
Anacostia River Tunnel and Sediments

project.
Despite the improvements, water quality remains poor.
Stormwater runoff from the neighborhoods small tributaries run
through is thought to play a large role in lower water quality
(especially in the upper watershed) as well as issues with an
antiquated stormwater management system which can be

overwhelmed by heavy rainfall and release raw sewage into the
river. DC Water’s Clean Rivers Project is working to improve the
system and reduce sewage in the water.

Today, you will analyze data from 2022, before the Clean River project was complete. Do you think
rainfall would increase or decrease turbidity and fecal bacteria in the water?

Before looking at the data, discuss it with your classmates...

- Why do you think the government placed a swim ban on the river? What other types of
recreation is (or should) be regulated in the waters?

- How do you predict that rainfall might change water quality? Why?

- Climate change makes heavy rain events more prevalent in the district. How might this, and
other facts, cause climate change to impact the river’s health?

Directions

1.) On the following page you will find data from AR-1, a site on the river near the National
Arboretum. Find it on the map above.

2.) Start by graphing the relationship between 72-hr rainfall (how many inches of rain fell in the 3
days before sampling, X-variable) and turbidity (Y-variable on left) in the scatter plot provided.

3.) Next, choose a different colored pencil to graph rainfall (X-variable) and fecal bacteria levels
(Y-variable on right).

4.) Use the data to answer & discuss the analysis questions at the bottom!



Data
As you examine the data, quickly think of how water

Date 72 Hour Rainfall Turbidy Bacteria quality might change over time.
Nephelometric Turbidity Units | Colony Forming Units
Day. Month Total Inches (NTUs)
s 142 289 2187 > How does amount of rainfall change from May to June?
5.18 0.16 6.7 45.7
5.25 1.01 12.3 365.4 Why?
6.1 1.01 14.2 383.3 - How does turbidity change from May to June? Why?
6.8 0.32 6.69 2723 - How does bacterial levels change from May to June?
6.15 0 6.49 56.5 Whv?
6.22 0 10.7 755 !
6.29 0.1 8.49 90.6 - Does there appear to be a relationship between turbidity
713 0.19 425 119 and bacteria levels?
7.27 0.96 12.7 413.1
83 049 30.9 524.7
8.17 0.06 29.6 344
8.24 095 36.9 568.4
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Analysis Questions:
1. How are turbidity levels impacted by rainfall? Why?
2. How are bacterial levels impacted by rainfall? Why?
3. How might climate change and increased rainfall in DC impact water quality? What could the DC
government do to mitigate this issue?



