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Objectives:
Identify characteristics of characteristics of a watershed
Label stream order: 1st, 2nd, and 3rd generation streams on the handout of streams
Label the six large watersheds of PA.

Describe what small or large watershed they live in. 
Identify some problems facing the quality of water in their watershed. 
Subjects:

Environment and Ecology
Geology
Materials:  

Handout:  Six Ways to the Sea

Handout: Stream order
Handout:  Juniata River watershed
Laminated topographic maps 

Background information:

It is said that “We all live downstream.”  This is a very important concept that people are finally becoming aware of.  All of our actions affect not only our water supply, but the water of those around us. 

We all live in a watershed -- the area that drains to a common waterway, such as a stream, lake, estuary, wetland, or ultimately the ocean -- and our individual actions can directly affect it. EPA and its partners are working together on a watershed basis to protect the nation's water resources.  (http://www.epa.gov/owow/) 

At the base or bottom of a watershed will be a body of water.  It may be a lotic system, running water, such as a river, creek, or a stream.  It could also be a lentic system such as a lake, swamp, or pond. 

A watershed is also described in the following ways:

“The area of land where all of the water that is under it or drains off of it goes into the same place. John Wesley Powell, scientist geographer, put it best when he said that a watershed is:

"that area of land, a bounded hydrologic system, within which all living things are inextricably linked by their common water course and where, as humans settled, simple logic demanded that they become part of a community." 

Watersheds come in all shapes and sizes. They cross county, state, and national boundaries. No matter where you are, you're in a watershed! 
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http://www.epa.gov/owow/watershed/whatis.html
The study of watersheds is integral to the study of the environment.  Causes of pollution include point source pollution and nonpoint source pollution. Point source pollution is caused by one or more specific sources.  One can point to the cause or source of the pollution.  It is easier to clean up or at least analyze than the source of point source pollution.  Examples of point source pollution include a tanker truck wreck on the hiway or an industrial spill situation.  Nonpoint source pollution is produced by one or usually more than one source.  It  can be natural or human generated.  It is very hard or impossible to pinpoint the exact source of the pollution. This in complicates the clean-up and the responsibility for clean-up of the pollution.  Many sources may contribute to the source of nonpoint source pollution.  Examples of nonpoint source pollution are:  lawn  or agricultural fertilizers and pesticides or the most abundant form of pollution:  sediment pollution.  

Procedure:
1. Read and discuss the handout: Juniata River watershed.

2. Identify the stream order of various streams on the model stream order handout.
3. Label the large watersheds of PA on the handout Six Ways to the Sea. 
4. Using the laminated topographic map circle the entire area  enclosed in the watershed designated by your teacher. USE ONLY THE DRY ERASE MARKERS PROVIDED BY YOUR TEACHER!  DO NOT USE SHARPIES!

5. Label the stream order of the watershed designated by your teacher.

Assignment
1. Read and discuss the handout: Juniata River watershed.

2. Identify the stream order of various streams on the model stream order handout.
3. Label the large watersheds of PA on the handout Six Ways to the Sea. 
4. Using the laminated topographic map circle the entire area  enclosed in the watershed designated by your teacher. USE ONLY THE DRY ERASE MARKERS PROVIDED BY YOUR TEACHER!  DO NOT USE SHARPIES!

5. Label the stream order of the watershed designated by your teacher.
Teacher Page
Standards:

Watersheds and Wetlands ..……

A. Cycles

B. Role of watersheds

C. Physical Factors

D. Characteristics and functions of  

Wetlands

E.  Impacts of watersheds and wetlands

	4.1.4.  GRADE 4


	4.1.7.  GRADE 7
	4.1.10.  GRADE 10

	Pennsylvania's public schools shall teach, challenge and support every student to realize his or her maximum potential and to acquire the knowledge and skills needed to:

	A. Identify various types of water environments.

· Identify the lotic system               (e.g., creeks, rivers, streams).

· Identify the lentic system             (e.g., ponds, lakes, swamps).

B. Explain the differences between moving and still water.

· Explain why water moves or does not move.

· Identify types of precipitation.

C. Identify living things found in water environments.   

· Identify fish, insects and amphibians that are found in fresh water.

· Identify plants found in fresh water.

D. Identify a wetland and the plants and animals found there.

· Identify different kinds of wetlands.

· Identify plants and animals found in wetlands.

· Explain wetlands as habitats for plants and animals.

E. Recognize the impact of watersheds and wetlands on animals and plants.

· Explain the role of watersheds in everyday life.

· Identify the role of watersheds and wetlands for plants and animals.


	A. Explain the role of the water cycle within a watershed.

· Explain the water cycle.
· Explain the water cycle as it relates to a watershed.

B. Understand the role of the watershed.

· Identify and explain what determines the boundaries of a watershed.

· Explain how water enters a watershed.

· Explain factors that affect water quality and flow through a watershed.

C. Explain the effects of water on the life of organisms in a watershed.

· Explain how water is necessary for all life.

· Explain how the physical components of aquatic systems influence the organisms that live there in terms of size, shape and physical adaptations.

· Describe the life cycle of organisms that depend on water.

· Identify organisms that have aquatic stages of life and describe those stages.

D. Explain and describe characteristics of a wetland.

· Identify specific characteristics of wetland plants and soils.

· Recognize the common types of plants and animals.

· Describe different types of wetlands.

· Describe the different functions of a wetland.

E. Describe the impact of watersheds and wetlands on people.

· Explain the impact of watersheds and wetlands in flood control, wildlife habitats and pollution abatement.

· Explain the influence of flooding on wetlands.
	A. Describe changes that occur from a stream’s origin to its final outflow.

· Identify Pennsylvania’s major watersheds and their related river systems.

· Describe changes by tracing a specific river’s origin back to its headwaters including its major tributaries. 

B. Explain the relationship among landforms, vegetation and the amount and speed of water.

· Analyze a stream’s physical characteristics.

· Describe how topography influences streams.

· Explain the influence of mountains on precipitation.

· Explain how vegetation affects storm water runoff.

· Delineate the boundaries of a watershed.

· Describe factors that affect the quality of groundwater.

· Explain how the speed of water and vegetation cover relates to erosion.

C. Describe the physical characteristics of a stream and determine the types of organisms found in aquatic environments.

· Describe and explain the physical factors that affect a stream and the organisms living there.

· Identify terrestrial and aquatic organisms that live in a watershed.

· Categorize aquatic organisms found in a watershed continuum from headwater to mouth (e.g., shredder, predator, decomposer).

· Identify the types of organisms that would live in a stream based on the stream’s physical characteristics.

· Explain the habitat needs of specific aquatic organisms.

D. Describe the multiple functions of wetlands. 

· Describe wetlands in terms of their effects (e.g., habitat, flood, buffer zones, prevention areas, nurseries, food production areas).

· Explain how a wetland influences water quality, wildlife and water retention.

· Analyze wetlands through their indicators (e.g., soils, plants, hydrology).

E. Identify and describe natural and human events on watersheds and wetlands.

· Describe how natural events affect a watershed (e.g., drought, floods).

· Identify the effects of humans and human events on watersheds.


Time Required:

The above activity should be able to be completed in one class period. 

Considerations/Students should already know:

How to determine the boundaries of a watershed.

They may be familiar with the watersheds of PA, but if now they will discover this with this assignment. 
Please check out the other activities, hand-outs and worksheets that are supplied!
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