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CALCULATING RAIN GARDEN SIZE — ANSWER KEY
Step 1: Calculate area of the roof.
Examine the shape and size of the roof illustrated on the next page.
The formula needed to calculate the roof area is:
· Area of a rectangle = length x width 
(Repeat calculation for each roof segment and add together.)
Step 2: Find the sizing factor for the soil type the rain garden will be built on.
· The sizing factor adjusts for the permeability of the soil.
	
	Soil Type

	 
	Sandy
	Silty
	Clayey

	Sizing Factor
	0.13
	0.3
	0.35


Data source: Wisconsin DNR Rain Garden Design Manual
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Step 3: Multiply the roof area by the sizing factor to calculate the rain garden area needed.
Example
Building is 30 feet wide and 50 feet long. Soils are silty.
· Area of roof is 30 feet x 50 feet = 1500 square feet
· Sizing factor for silty soils is 0.3
· 1500 square feet x 0.3 sizing factor = 450 square foot rain garden is needed
Answer: 450-square-foot rain garden is needed to capture runoff from this roof if the soils are silty.
Note: A 450-square-foot rain garden could be 15 feet by 30 feet, 18 feet by 25 feet, or any other shape that has an area of 450 square feet.
Your Turn
[image: A diagram of the T-shaped roof. The "top" of the T consists of two rows of five square blocks. 

The "stem" of the T consists of three columns of six blocks.

Six blocks are in both the "top" and "stem" of the T shape.]The school building and its roof is shaped like the letter T. The top portion of the T is 20 feet wide by 50 feet long. The vertical portion of the T is 30 feet wide by 60 feet long. (This is the same school roof used in the Calculating Runoff Amounts off a Roof handout). The soils at the school are sandy. Calculate the area of a rain garden that would be needed to capture runoff from this school roof. Show your work. My calculations for the area of a rain garden needed for this roof & sandy soil.
My calculations for the area of the roof.


SOLUTION ONE FOR CALCULATING AREA OF THE ROOF
1. Area of the horizontal “top of T” part of the roof rectangle:
20 feet wide x 50 feet long = 1000 square feet
2. Area of the “vertical bar of T” part of the roof rectangle that hasn’t already been accounted for:
30 feet wide x 40 feet long = 1200 square feet
3. Total area of the roof = 1000 square feet + 1200 square feet = 2200 square feet
ALTERNATE WAY FOR CALCULATING AREA OF THE ROOF
1. Area of the horizontal “top of T” part of the roof rectangle:
20 feet wide x 50 feet long = 1000 square feet
2. Area of the “vertical bar of T” part of the roof rectangle:
30 feet wide x 60 feet long = 1800 square feet
3. Area of the two portions of the T roof = 1000 square feet + 1800 square feet = 2800 square feet
4. Area of overlap (counted twice) = 30 feet wide x 20 feet long = 600 square feet
5. Total area of roof = 2800 square feet - 600 square feet = 2200 square feet
RAIN GARDEN SIZE (SANDY SOILS) AMOUNT
2200 square feet of roof x 0.13 conversion factor for sandy soils = 286 square feet for the rain garden
MISINTERPRETATION OF ROOF SIZE
If students answer 2800 square feet for the roof size, then they have accounted for a portion of the roof twice (see diagram below).
With this incorrect roof size, they are likely to overestimate the number of square feet needed for the rain garden.
[image: A diagram of the T-shaped roof. The "top" of the T consists of two rows of five square blocks. 

The "stem" of the T consists of three columns of six blocks.

The six blocks that are in both the "top" and "stem" of the T shape are highlighted in yellow polka dot pattern.]2800 square feet of roof x 0.13 conversion factor for sandy soils = 364 square feet for the rain garden
Extension Idea: Investigate the soil type near your school (or other site) using the USGS Web Soil Survey tool or do some hands-on digging investigation to determine which sizing factor to use. Note that soils are not typically just sand, just clay, or just silt, so you’ll have to use some judgement depending on how much of each sediment type is in your soil.
· USGS Web Soil Survey: https://websoilsurvey.nrcs.usda.gov/app/
· Video demonstration of using the USGS Web Soil Survey: https://www.youtube.com/watch?v=lKFc_96UZ7Q
· NOAA Learn about Soil Types hands-on investigation of soil type: https://www.nesdis.noaa.gov/about/k-12-education/jpss-education/learn-about-soil-types
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