Lesson Plan: Sources of Pollution in the Genesee River

Description
Students will identify the causes and : JACrNeset |
effects of different sources of pollution in ‘ RIVER WATC H'“‘
the Genesee River. PN : _ _ J

an initiative of CEI

Essential Question

Where does pollution in the Genesee River come from?
What kinds of pollution enter the Genesee River?

Learning Targets
1. | can identify the causes of pollution in the Genesee River.

2. | can identify the effects of pollution in the Genesee River.
3. | can assess the challenges of pollution prevention in the Genesee River.

Class Duration Topics
Environmental science 1 class period (45 minutes) Environmental Health
Pollution

Genesee River

NGSS
Science and Engineering Disciplinary Core Ideas Crosscutting Concepts
Practices
ESS3.C: Human Impacts on | Influence of Science,
Constructing Explanations Earth Systems Engineering, and Technology
and Designing Solutions on Society and the Natural
World

NYS Standards:

- 4.7.1e The environment may contain dangerous levels of substances (pollutants) that
are harmful to organisms. Therefore, the good health of environments and individuals
requires the monitoring of soil, air, and water, and taking steps to keep them safe.
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Plan for Lesson

Notes:

This lesson utilizes the document, “Genesee River Basin Action Strategy”. Additional material
from this document can be provided to students if desired.
http://www.gflrpc.org/uploads/3/1/9/1/31916115/geneseeriverbasin_actionstrategy.pdf

Copies of the Sources of Pollution documents will need to be provided to students.

The map, “Map C-10 Genesee River Basin Potential Sources of Contamination” will need to be
provided as a color printout or powerpoint slide.

Day 1:
Engage (5 minutes)

Students study the map, “Genesee River Basin Potential Sources of Contamination”.
They Identify what they notice, what they can infer and what they wonder about potential
sources of contamination / pollution in the Genesee River Basin.

Explore (15 minutes)

Students read one of the sections about sources of pollution from the “Genesee River Basin
Action Strategy” to understand what causes the problem and the effects of this problem.

- Agriculture

- Stormwater Runoff and other Non-Point Sources
- Streambank Erosion

- Municipal Drainage and Industrial Discharge

As they read students text code their text with C = Cause E = Effect
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http://www.gflrpc.org/uploads/3/1/9/1/31916115/geneseeriverbasin_actionstrategy.pdf

Explain (20 minutes)
Students work in a group, using the included table, to gather information on the causes and
effects of different sources of pollution in the Genesee River.
Evaluate (10 minutes)
Students write their answer to the following question:

1. What is something that could be done to reduce pollution in the Genesee River? What

type of pollution will be reduced and why will this action lead to a reduction?

References

http://www.gflrpc.org/uploads/3/1/9/1/31916115/geneseeriverbasin_actionstrategy.pdf
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Name Date
Student Worksheet Genesee River Sources of Pollution

Genesee River Sources of Pollution

Learning Targets

1. | can identify the causes of pollution in the sNese
Genesee River.

2. | can identify the effects of pollution in the ‘ H“’EHWATCH
Genesee River.

3. | can assess the challenges of pollution prevention in the Genesee River.

an initiative of CEI

Engage (5 minutes)

1. Study the map, “Genesee River Basin Potential Sources of Contamination”.
2. Identify what you notice, what you can infer and what you wonder about the potential
sources of pollution in the Genesee River Basin.

Notice Infer Wonder

Explore (15 minutes)

1. Read one of the sections about sources of pollution from the “Genesee River Basin Action
Strategy” to understand what causes the problem and the effects of this problem.

- Agriculture

- Stormwater Runoff and other Non-Point Sources
- Streambank Erosion

- Municipal Drainage and Industrial Discharge

Text code your text with C = Cause E = Effect
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Explain (20 minutes)

1. Work with a group to complete the chart about causes and effects of pollution in the
Genesee River

What causes the pollution? What are the effects of this
pollution?

Agriculture

Stormwater
Runoff and
other
Non-Point
Sources

Streambank
Erosion

Municipal
Drainage and
Industrial
Discharge

Evaluate (10 minutes)

1. Answer this Question: What is something that could be done to reduce pollution in the
Genesee River? What type of pollution will be reduced and why will this action lead to a

reduction?
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Map C-10: Genesee River Basin Potential Sources of Contamination
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Sources of Pollution Document 1: Agriculture
Source: Genesee River Basin Action Strategy

GENESEE RIVER BASIN ACTION STRATEGY

Agriculture

PWL WATERBODY SEGMENTS IMPACTED BY AGRICULTURE

Rivers and Streams Lakes, Ponds and Reservoirs
Impaired  Minor impacts Impaired Minor impacts
5 16 3 2

Problem Description

Empirical data indicates that agricultural practices constitute a major threat to water quality in
the Genesee River Basin, the pollutants of which are known to cause both short- and long-term
water quality problems. These problems often begin as temporary and isolated issues, gradually
becoming cumulative and pervasive across a large area of land and water. Poor practices in
barnyard and feedlot design, silage storage, manure storage and spreading, and grazing can
ultimately lead to problems such as organic enrichment and streambank erosion, resulting in an
overall degradation of area lakes and tributaries. Short and long term effects of these pollutants
may include depleted oxygen levels, increased pathogens (attributing to beach closures and
drinking water contamination), sedimentation and eutrophication. Furthermore, the improper
storage and use of hazardous materials, such as chemical pesticides, herbicides and fertilizers,
can be a major detriment to surface and groundwater supplies, the bio-accumulative effects of
which pose serious threats to human and animal populations.

Mitigating this source of pollution presents a myriad of challenges given the diversity in size,
capacity, and nature of private agricultural operations, as well as the strict regulatory protection
afforded to such operations in New York State. Proper management of agricultural lands and
related facilities requires complex coordination and cooperation in order to ensure that
environmental goals are met without inflicting an undue financial burden on landowners.

Key Godls for Addressing Source Pollutant:

¢ The NYS Agriculture Environmental Management (AEM) approach to whole farm planning will be pursued
and implemented by farms within the NYS portion of the Genesee River Basin (GRB) to address and
mitigate water quality and other environmental concerns. Specifically:

o AEM is initiated on all farms in GRB watersheds that are found to pose a real or potential nonpoint
source threat to area waterbodies

o Where AEM has already been initiated, all farms will complete through Tier III (planning stages) and
continue to Tiers IV and V (implementation and evaluation stages, respectively)

s Conditions under the 2004 SPDES CAFO permits are met with full compliance by all medium and large
CAFOs in the basin; specifically, the NYS DEC will ensure that implementation schedules are being met on
or ahead of schedule.

*  Components of the Genesee River Basin Sediment Transport Model will be used to address agricultural
erosion and nutrient and pesticide loading concerns of GRB stakeholders

CHAPTER THREE
16 GENESEE/FINGER LAKES REGIONAL PLANNING COUNCIL
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Sources of Pollution Document 2: Streambank Erosion
Source: Genesee River Basin Action Strategy
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GENESEE RIVER BASIN ACTION STRATEGY

Streambank Erosion

PWL WATERBODY SEGMENTS IMPACTED BY STREAMBANK EROSION

Rivers and Streams Lakes, Ponds and Reservoirs
Impaired  Minor impacts Impaired Minor Impacts
1 13 0 0

Problem Description

Streambank erosion involves the removal of bank material and supporting sediments during
periods of high or normal water flows. The problem can be attributed primarily to the removal
of protective vegetative cover in riparian areas or by altering land uses in upland areas in a
manner that increases stormwater runoff velocities during high flow events. In this regard,
streambank erosion is often the end result of a number of contributing factors. The direct end
results of streambank erosion include: the loss of lands in upstream areas, particularly fertile and
productive farmland; increased levels of sedimentation and turbidity, which act to disrupt critical
habitat for fish and other native plant and animal communities; deposition and accumulation of
materials in downstream areas; considerable alterations in channel courses; damage to nearby
structures such as bridges and road embankments; and an overall reduction in water quality.

Key Goals for Addressing Source Pollutant:

e The Genesee River Basin Sediment Transport Model will be used to identify critical areas within Basin
watersheds where excessive erosion is occurring. Output from the model will be used as a decision support
mechanism for watershed organizations and government agencies in cooperation with local landowners.

e Streambank inventories will be conducted on all river and stream segments within the Basin that are
identified to have significant water quality impacts resulting from streambank erosion.

o Structural and riparian controls, BMPs, bioengineering and regulatory controls deemed to be the most
effective and appropriate will be implemented within priority riparian corridors that have been identified to
be impacted from streambank erosion.

Actions Needed

* Genesee River Basin Sediment Transport Model: See model description under
Agricultural Actions Needed, page 19 and in Appendix D.

e Streambank Inventories: High detailed analyses should be conducted in areas heavily or
moderately impacted by streambank erosion in order to determine the location and extent of
damage.

CHAPTER THREE
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Sources of Pollution Document 3: Stormwater Runoff and Other Nonpoint Sources
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