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Relevant Indiana Middle School State Standards 
 
Science 
8.ESS.3 Research how human consumption of finite natural resources (i.e. coal, oil, natural gas, 
and clean water) and human activities have had an impact on the environment (i.e. causes of 
air, water, soil, light, and noise pollution). 
11-12.LST.2.3: Follow precisely a complex multistep procedure when carrying out experiments, 
taking measurements, or performing technical tasks; analyze the specific results based on 
explanations in the text. 
Env.7.2 Differentiate between natural pollution and pollution caused by humans. 
7.ESS.7 Describe the positive and negative environmental impacts of obtaining and utilizing 
various renewable and nonrenewable energy resources in Indiana. Determine which energy 
resources are the most beneficial and efficient. 
6-8.E.1 Identify the criteria and constraints of a design to ensure a successful solution, taking 
into account relevant scientific principles and potential impacts on people and the natural 
environment that may limit possible solutions. 
 
Math 
PS.1: Make sense of problems and persevere in solving them. 
PS.2: Reason abstractly and quantitatively. 
PS.4: Model with mathematics.  
PS.5: Use appropriate tools strategically. 
PS.6: Attend to precision. 
7.C.5: Compute unit rates associated with ratios of fractions, including ratios of lengths, areas 
and other quantities measured in like or different units.  
7.C.6: Use proportional relationships to solve ratio and percent problems with multiple 
operations, such as the following: simple interest, tax, markups, markdowns, gratuities, 
commissions, fees, conversions within and across measurement systems, percent increase and 
decrease, and percent error. 
7.C.8: Solve real-world problems with rational numbers by using one or two operations. 
 
 
Engineering and Technology 
ETE – 1.2 Identify how engineering and technology impacts individuals, society, and the 
Environment. 
ETE – 2.1 Analyze the interdisciplinary nature of engineering and technology. 
ETE – 2.2 Apply knowledge and skills learned in science, mathematics, language arts, fine 
arts, and social studies classes when completing engineering and technology based 
assignments. 
ETE – 4.1 Apply the steps of the design process. 
ETE – 4.2 Use the design process to create a product that addresses a real world problem. 
ETE – 4.3 Create a technical sketch of a design with appropriate annotation. 
ETE – 4.4 Develop a product using the design process, while maintaining appropriate 
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documentation. 
ETE – 4.5 Develop various types of models (graphical, physical, or mathematical) that help 
communicate solutions to peers. 
ETE – 9.1 Investigate various types of biotechnologies including agricultural, genetics, 
medical, and imaging technologies. 
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Sessions 
 
 
Session 1 
Why do you build a rain garden? 
Preparation  

● DNR Watershed  
 

Benefits of a rain garden 
A. Retain, delay, and reduce stormwater runoff 

1. Recharge groundwater and reduce surface-channel erosion downstream 
2. Improve local stream base flow, as replenished from groundwater percolation 

B. Buffer and absorb nutrients and contaminants carried in first flush of runoff 
1. Filter sediment 
2. Degrade waterborne pathogens 

C. Expand diversity of native herbaceous species used as vegetative cover in basin 
1. Support pollinators (insects and hummingbirds) 
2. Expand natural beauty and aesthetics 
3. Learn to appreciate natural texture and form of herbaceous plants as 
supplementing turf 
4. Restore and maintain rare species 
5. Advance grassroots sustainable action of community 
6. Develop plant and seed source for new rain gardens and natural areas 
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Session 2 
How does a rain garden work? 

Location 
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Session 3 
Designing a rain garden 
 
Rain Garden Design Worksheet Link 
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https://drive.google.com/a/sbcsc.k12.in.us/file/d/11Fucz4XpOaezICYY9VsjDKEh0HNR3E1K/view?usp=sharing
https://drive.google.com/a/sbcsc.k12.in.us/file/d/11Fucz4XpOaezICYY9VsjDKEh0HNR3E1K/view?usp=sharing


 

 
 
A rain garden with native plants produces amazing sights and smells and provides habitat for 
butterflies and other insects. You may want to locate your garden in a location appropriate to 
enjoy these benefits.  
 
Property Constraints 

●  • Your garden should be planted at least 10 feet from a foundation;  
● • Avoid high traffic areas where soil compaction may be an issue;  
● • Integrate into existing gardens; • Never plant over septic systems;  
● • Avoid roots by planting away from large trees;  
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● • Avoid areas where water typically pools for long periods. This may indicate a lack of 
infiltration; • Planting the garden on a flat surface can make construction easier;  

● • Choose a location in either full or partial sun. 
(Picture) 
 
Depth 
A typical rain garden ranges between 4 to 8 inches deep. Generally, a garden less than 4 
inches deep will need a larger surface area while a garden more than 8 inches deep would need 
less surface area to collect a comparable amount of runoff. The depth of your garden will 
depend on the slope of your property. If your property is flat, simply dig a 3-5 inch garden. 
However, if your yard slopes, you will have to do a simple calculation to determine the 
appropriate depth. An example of this calculation is provided below and the procedure is 
illustrated in Figure 4. The end goal is to make your garden surface as level as possible despite 
the slope. Digging the garden is covered in a later section. 
 
Step 1 

● • Pound two stakes into your yard 15 feet apart. One should be uphill and another 
downhill.  

● • Tie a string to the bottom of your uphill stake. Tie the other end to the downhill stake at 
the point where the string is level.  

● • Measure the string width in inches  
● • Measure the string height on the downhill stake between the string and the ground. 

 
Step 2 
Slope calculation 

★★ Example 
● String height = 5 inches  
● String length = 15 feet or 180 inches 

★ Calculation:  
● String height in inches divided by string length in inches times 100 = slope 

percentage  
● Slope = 5 in ÷ 180 in × 100 = 2.7% 

Step 3 
Using the slope you just calculated, choose a depth for your garden. 

● • < 4% slope = 3-5 inch depth  
● • Between 5% - 7% slope = 6-7 inch depth  
● • Between 8% - 12% slope = 8 inch depth 
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Session 4 
Best practices for building a rain garden 
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Contact Information 
 
 
 
 
 
Resources 
Blue Thumb 
http://www.blue-thumb.org/ 
 
Catching Rain Fort Wayne Green Infrastructure Initiative  
http://www.catchingrainfw.org/ 
 
Rain gardens: A how to guide 
https://www.in.gov/dnr/lakemich/files/lm-RainGardenManual.pdf 
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