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Objectives:

· Make a real world connection to the trail maintenance service work

· Investigating soil components using various senses

· Measuring soil permeability

· Identifying the affects of soil compaction

· Use critical thinking skills to solve soil compaction issues

· Connect soil experiments to impact on water sheds

Supplies: soil jars, trowels, soil samplers, cans, water, stop watches, various kinds of soil, calculators
Activities:

1. Discussion on what is soil?  Describe general soil definitions. How is soil made? Are all soils the same? Distinguish between dirt and soil (Dirt is what is under your fingernails and shoes. Soil is a living entity that grows the food we eat.)

SOIL OBSERVATION

· Distribute 5 bags with different kinds of soils in each. Have students describe the soil in each bag by smell and touch and make an educated guess on what the advantages and disadvantages of the soil are from a plants point of view – is the soil nutrient rich, possess good drainage, etc..? 

SOIL STRATIFICATION DEMONSTRATION

· Students shake up jars that have water and a soil mixture. As the soil settles students identify which kinds of soils settle first (sand, clay, and silt) and predict the soils permeability and composition from the results. Compare with the site soil sample to determine its composition. What as an “ideal” soil mix? 

SOIL HORIZON SAMPLING

· Using a corer take six samples of soil: three from a flat ground surface and the others from a steeply sloping surface. For each surface take samples at three depths: surface, 1/2 meter deep, and 1 full meter deep. 

· Have students identify different layers of soil. Which of the horizons has the darkest color? This should be the top of the flat surface where humus, decaying plant material, is found. 

· Which of the horizons in the samples had the most coarse material? The coarsest particles settle to the bottom first and remain unweathered. Coarse soils are often found on steep slopes because this soil has been exposed to a greater amount of erosion that washes away the finer particles.

PERMEABILITY TEST

· Pour two cans of water (same amount) one on the trail and one off the trail and measure how long it takes for the water to soak in. Expected result: water poured over trail will take longer to soak in due to compaction. 

· Have students time how long it takes to dig a 6inch hole on the trail and then off the trail. Expected result: It will take longer to dig on the trail due to compaction. 

· Closure: How does this impact us as we continue to go through urban development? More concrete area, more runoff, less water infiltration, surface water reduced.

HOLD A HILL

· Students use outdoor soil to design and build a hill that is erosion proof. When complete an equal amount of water will ‘rain’ on each hill to determine which design was most effective in preventing erosion and retaining water. After it stops ‘raining’ is water still flowing? What effects do plants, animals and people have to prevent or accelerate erosion: roots hold soil, root growth creates air pockets = increase permeability, social trails create compaction.

The Dirt on Soil

Recall the five essentials that plants need to grow. You may have been surprised to learn that soil is not a necessity of plant growth, but it does provide plants with the support, nutrients, water and air necessary for life. Soil helps plants meet basic needs by giving them a place to anchor their roots and take in water and minerals. As plants grow, they help break down rocks and other materials that make up soil. As they die, decomposed organic matter adds nutrients and a spongy texture to the soil. Not all plants depend on soil to grow; air plants (epiphytes) have various adaptations that allow them to survive outside the soil. However, those plants that do depend on soil also fulfill basic human necessities such as food, fiber, and shelter. 

Soil is a complex, living system – made of living and non-living materials – comprising a very thin layer on Earth. It is made of eroded rocks and minerals, decayed plant and animal matter called humus, air and water. Soil is formed by natural processes, which wear down rocks and break them into tiny pieces. These natural processes can include rain, wind, glaciers, and plants. Soil formation is a very slow process. It takes over 100 years to produce one inch of topsoil! It makes us wonder why, after all of this, we still treat it like dirt!

Soil varies in thickness, color, particle size, kinds of particles and structures which are primarily determined by climate, vegetation, slope of the land, and the type of parent material the soil is derived from. Soil scientists classify non-living rock particles that compose soil into three major sizes: sand, silt, and clay. Sand is made of the largest particles. Sand is easy to dig, but it doesn’t hold water or nutrients very well because of the large spaces between sand particles allow water to drain through it quickly. Silt is composed of smaller particles than sand. Clay is made up of very small particles; so small that they cling together, holding in water and nutrients. Since clay has very little pore space between it’s particles, water runs through it slowly, and tends to get waterlogged, drowning plant roots and becoming heavy and hard when dry. The ideal garden soil is a combination of sand, clay, silt, water, and oxygen to support healthy plant growth. This ideal soil is called loam and is the easiest to work with because it holds water and nutrients, but is still relatively easy to dig. 

Another important soil component is organic matter, which includes the remains of once-living things. The final product of decomposed organic matter is compost, which is very important because it not only lightens the soil, but also provides extra nutrients. Organic soil components are found in varying degrees of decay, from plants, animals (insects, earthworms, etc.), fungi, and microorganisms. For soil that has too much clay or sand, add compost to improve its drainage and nutrient-holding ability and to create a healthy loam. 

The soil mix that is made for indoor plants is different than most garden soil which has more clay. Lots of clay causes soil compaction and plant stress on delicate seedlings. Indoor mixes contain vermiculite to provide air spaces and to prevent compaction. Air spaces are important because they allow the roots to breathe and provide spaces for water and microbial life. Indoor soil also has few (if any) microorganisms and compost to add organic matter to soil; additional fertilizers are often required to feed plants.  

Soil – complex, living system, made of living and non-living materials, comprising a very thin layer on Earth. It is made of eroded rocks and minerals, decayed plants and animal matter called humus, air, and water. Soil is formed by natural processes, which wear down rocks and break them into tiny pieces. These natural processes can include rain, wind, glaciers, and plants. It takes over 100 years to produce one inch of topsoil.

Sand – ground up pieces of rock. Does not hold moisture or nutrients well but provides good drainage.

Silt – smaller particles than sand.

Clay – very small particles that stick together holding in water and nutrients but has poor soil drainage. 

Loam – ideal soil composition: holds water and nutrients but relatively easy to dig. 

Watershed – an area of land that drains water into a particular creek, river or lake. Water flows downhill, so hills, ridges, and other high points define the boundary of a watershed. 

Runoff – water that washes over the land (rather than soaking in) into a creek, river of lake.

Surface water – water that is on the earth’s surface, such as in creeks, rivers, and lakes.

Ground water – water found underground that flows through soil or fractured rock supplying water to springs and water wells.
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