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Your Reading

Agriculture & Fertilizer Runoff: Causes, Ecological Impacts, and Solutions

Fertilizer runoff happens when nitrogen- and phosphorus-rich nut
algal blooms and low-oxygen “dead zones.” Science-based farming
smart policy can reduce runoff while still protecting food producti

What fertilizer runoff is and how it occurs

Fertilizer runoff is the movement of plant nutrients from farms, lar
coastal waters. It often happens when more nutrients are applied
snowmelt move nutrients off the land. Runoff is not always visible
water, in dissolved form, or through underground pathways. A rel:
the total amount of nutrients entering a water body over time.

Fertilizer runoff can occur through several pathways. Water can fli
carrying dissolved nutrients and eroded soil particles. Water can a
into groundwater. In |
quickly into streams t
which are designed tc
Stormwater from tow
lawns, pet waste, and

Timing matters as mu
fertilizers right before
is already saturated ir
away. Even well-inten
weather changes sudi
management problen

The nutrients involved: nitrogen and phosphorus

Two nutrients cause most fertilizer runoff problems: nitrogen and
growth, which is why farmers use them to increase yields. Howeve
systems in excess, they can trigger major ecological changes. In mi
phosphorus often plays a strong role in fueling blooms, while nitre
waters—though both nutrients can contribute in both places,

Nitrogen can travel in several chemical forms. One common form
move easily through soil and groundwater. Phosphorus often atta
strongly linked to erosion and sediment loss. Because nitrogen ant
runoff usually requires multiple strategies, not just one.

From nutrient loading to eutrophication and dead zones
Eutrophication is the process where a water body becomes overly
excessive growth of algae and aquatic plants. An algal bloomisar
area, often caused by warm temperatures, sunlight, and high nutr
and smelly, but others become harmful,

Comprehension and Extension

A harmful algal bloom (HAB) happens when algae or cyanobacteria
grow in ways that damage ecosystems, produce toxins, or create
oxygen problems. Some HABs release toxins that can harm pets,
wildlife, and humans. Even without toxins, blooms can block
sunlight and reduce underwater plant growth, weakening habitats

for fish and invertebrates.

When an algal bloom ends, much of the algae dies and sinks.
Microbes break down this dead algae, using oxygen during
decomposition. Hypoxia means low oxygen in water—so low that

many organisms cannot survive. Large hypoxic areas are often
called “dead zones” because fish and mobile species flee and

bottom-dwelling species may die.

Why erosion, tile drains, and stormwater make runoff worse
Soil erosion acts like a nutrient delivery system. When fields lose soil in heavy rain, the soil carries attached
phosphorus and organic matter into streams. This increases cloudiness, fills in habitats, and loads nutrients
into downstream waters. Reducing erosion is therefore a major runoff solution, especially for phosphorus.

with sensitive species declining and tolerant species increasing. This can change the entire food

over time.

Tile drains can reduce surface puddling, but they can also create direct routes for dissolved nutrients to reach
waterways. Water that would have filtered slowly through soil can instead move quickly through drainage
pipes into ditches and streams. This matters because faster water movement often means less time for
natural processes to remove nutrients. In other words, drainage systems can shift runoff from the surface to
the subsurface—without removing the nutrient prablem.

Urban stormwater adds to nutrient loading as well. Fertilizer used on lawns, golf courses, and parks can wash
into storm drains. Wastewater treatment plants can also contribute nutrients if systems are outdated or
overwhelmed by storms. Because multiple sources add up, solving eutrophication requires cooperation across

farming, cities, and industry.

Nutrient sources and typical impacts

Nutrient source

Farm fertilizer

How nutrients reach water

Rain/snowmelt runoff, erosion, tile
drains

Typical impact

Algal blooms; hypoxia
downstream

Livestock manure

Runoff from fields or storage areas

Nutrient loading; pathogen risks

Urban lawns and stormwater

Storm drains to streams

Local blooms; water quality
decline

Wastewater treatment Effluent to rivers/lakes Chronic nutrient enrichment
discharge
Soil erosion Sediment carries phosphorus Cloudy water; habitat

smothering

Ecological consequences: what happens to ecosystems
Nutrient pollution can reduce biodiversity by favoring fast-growing algae over a variety of native plants. When
biodiversity drops, ecosystems often become less stable and less resilient to stress. Fish populations can shift,

Questions

Freshwater ecosystems can be hit hard. Lakes may ¢
repeated blooms that reduce water clarity and harn
plants that provide fish habitat. Oxygen levels can ¢/
layers during warm months, causing fish kills or forc
smaller oxygenated zones. In rivers and streams, nu
enrichment can increase algae growth on rocks, cha
communities and reducing oxygen at night when alg

Coastal ecosystems face similar problems, often at |
Nutrients carried by major rivers can trigger blooms
wide hypoxic zones on continental shelves. Bottom-
as crabs, mussels, and worms—may die if they cannot escape low-oxygen wal
fish and can weaken fisheries even outside the dead zone.

;0 sensitive to nutrient pollution. Reefs

¢ low-nutrient waters, and excess nutrients
vard algae dominance. When algae grows
can compete, corals lose space and light.
complexity and the shelter reefs provide,
rsity of reef fish and invertebrates.

iulf of Mexico “dead zone”

nown examples of fertilizer runoff impacts is
in the northern Gulf of Mexico. In July 2024,
ed a Gulf “dead zone” of about 6,705 sguare
re-year average at 4,298 square miles. The
autrient loading from the Mississippi-atchafalaya River hasm which drains a h
1 States. This shows how land-based decisions can affect ocean ecosystems hi
15 away.

Algae Overgrowth mm Cori
to Excess Numents

he Gulf is that big watershed problems require long-term, multi-state solutior
farms to improve practices if many others keep nutrient losses high. It also hi
flow matter: wet years can carry more nutrients downstream, making manage
cing the dead zone requires coordinated action across agriculture, cities, and

Erie harmful algal blooms and drinking water

5 another powerful example of eutrophication’s human impact. In August 201
jom contaminated drinking water, leaving nearly 400,000 people in the Tolede
water for two days. Harmful blooms in western Lake Erie are strongly linked t¢
phosphorus delivered through rivers and runoff from surreunding land. Moni
ams now track bloom size and movement to help communities prepare.

ake Erie is that nutrient pollution is not only an environmental issue—it is alsc
ms threaten drinking water, cities may need expensive treatment upgrades ar

plans. It also shows why prevention is cheaper than crisis response. Reducing nutrient loading upstream can
be a direct investment in public health,

Human and economic impacts

Fertilizer runoff can contaminate drinking water in more than one way. Some blooms produce toxins that
require advanced treatment and careful menitoring. Nutrient pollution can also increase nitrate in
groundwater and wells, which is especially dangerous for infants because it can interfere with oxveen
transport in the blood (sometimes called “blue baby syndrome”). These risks mean commur

more on testing, filtration, and treatment,

Comprehension Questions

Economic impacts extend beyond water treatment. Tourism and recreation suffer when be: 1. What is fertilizer runoff?

smell, or algae scums appear. Fishing industries can lose revenue when dead zones reduce f 2. What does nutrient loading mean?

cause fish to mlove away from traqlttonal grounds, Waterfronlt property values carl1 decline il 3. Which two nutrients are most responsible for eutrophication problems?
becomes unreliable. In short, nutrient runoff can turn an environmental problem into an eci

4. Define eutrophication and explain why it often leads to algae growth.
. What is a harmful algal bloom (HAB)?
. Explain hypoxia and how it forms after an algal bloom.

disruption. 5
6
7. How cantile drains increase nutrient movement to streams?
8
9.

Solutions: best management practices and broader reforms

A best management practice is a proven strategy that reduces pollution while keeping farm:
functioning. BMPs focus on slowing water, holding soil, and matching nutrients to crop neec
work best as a “toolbox,” because different fields, soils, and climates require different comk

Describe one ecological effect of fertilizer runoff on freshwater or coastal ecosystems.
What happened in the Lake Erie case study, and why did it matter for people?
10. Name three best management practices (BMPs) that reduce nutrient runoff.

Precision agriculture uses data (soil tests, yield maps, GPS) to apply nutrients only where ne
right amounts. This reduces waste and lowers nutrient losses. Nutrient management plans
fertilizer timing and rates to crop growth, avoiding applications before heavy rain or on froz
regions promote the “right rate, right time, right place” approach to limit losses.

Extension Questions
1. Research your local watershed. Which rivers or lakes receive runoff from farms, lawns, or wastewater,
and what water- ssues have been reported?
2. Find alocal or program that supports cover crops or buffer strips. How does it encourage
g ical support, rules)'-’

Cover crops (plants grown between main crop seasons) protect soil and soak up leftover nu!
tillage helps keep soil intact, reducing erosion and phosphorus loss. Buffer strips—vegetatec 3.
streams—slow runoff and trap sediment before it reaches water. Constructed wetlands can

filters, using plants and microbes to remove nitrogen and capture sediment. Uok up a recent Gulf of Mexico dead zone report. What size was reported and what factors influenced

it that year?
5. Compare two solutions (e.g., wetlands vs. fertilizer timing changes). Which is cheaper, which is more
effective, and what trade-offs exist?

Solutions also include urban and wastewater improvements. Cities
can reduce runoff by using rain gardens, permeable pavement,
and better stormwater storage. Wastewater treatment plants can
be upgraded to remove more nutrients, especially in sensitive
watersheds. Public education can reduce lawn fertilizer overuse
and promote responsible disposal of pet waste, Because nutrieg
sources are mixed, solutions must be shared.
Monitoring, adaptive management, and trade-offs

Monitoring is essential because it tells comig 2
solutions are working. Scientists use waig@@ampling, sensors, satellite images, and models t
levels and bloom risk. Adaptive mg ent means adjusting strategies based on monitorit
method fails, managers revisg plan rather than continuing blindly.

Trade-offs are real 3 ould be discussed honestly. Farmers need productive land and sta
fertilizers supg Bod production. Policies that reduce runoff may have costs in time, equij
SO many Q ams combine rules with incentives to help adoption. The goal is not to “ban fi
ts efficiently so farms remain productive while water stays safe.
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Upgrade to the Grade 8 and Up

Reading Mega Bundle

Includes over 130 readings for students in grades 8 and up. The Grade 8 and Up

: : : Scientific Reading Comprehension
0
bundle covers all science tOpIGS and will save you over 75%. Article Mega Bundle

READING COMPREHENSION CLASSROOM READY ALL my current and future grade 8 and up readings,

ARTICLE & QUESTION = Questions and Answer Key covering the following subject areas:
MEGA BUNDLE » No Prep, Ready-to-Use: Print or assign digitally with

Google Docs, Microsoft Word, and PDF formats for flexible Blﬂlﬂg‘f
classroom use Chemistry
Article with . - - . inki
‘ In clud@ ".I’arlm:l_ Qu_estlnn Types: Kn uwledge,. thinking, Eart — d S pace
Comprehension connecting, application, and open-ended questions.

Questions Ecology and the Environment

Energy
Health
Natural Disasters
Physics

Improve your students’ Literacy and Analysis Skills,
use as an Emergency Substitute Plan or create
Applicability in your classroom

Click to

review and at the same time introducing some concept. | also use this for sub
plan.It is well presented, organized and interesting.

Extremely satisfied - This a great resource. | used this for a sub
plan. It was fun and engaging for my students.

learn more!



https://www.teacherspayteachers.com/Product/Grade-8-and-Up-Science-Reading-Article-Mega-Bundle-4033650

Thails TWF

for your interest _
in this resource! Teach With Fergy

| am a real person and If
you have any guestions,
suggestions, or concerns,

please reach out. \’




	Reading Comment
	SCROLL to take a look inside!
	THE PROBLEMS YOU FACE
	What Will Your Students Learn?
	Your Reading

