Reducing the Impact of Land-Use Change on Stormwater Runoff using Low Impact Development
Tutorial
Increases in stormwater are mitigated through various means, including Low Impact Development (LID) controls. “These are landscaping practices designed to capture and retain stormwater generated from impervious surfaces that would otherwise run off the site” (Rossman, 2014). In this exercise, you will revisit the Thomaston Trails Expansion project and model the impact of LID controls on runoff.
Problem: City Planning and Zoning is considering a proposal, the Thomaston Trail Expansion plan, to rezone an area of land adjacent to a residential neighborhood from forest to low-density residential use, consistent with the adjoining neighborhood. Impervious surfaces (roofs, roads, sidewalks, and driveways) in the adjoining neighborhood currently comprise about 20 percent of the area; lawn covers approximately 30 percent of the area; and forest covers the remaining 50 percent. In their proposal, the developers intend to maintain the developed area as low-density residential with the same ratio of impervious to pervious area as the existing residential area (i.e., 20:30). City Planning and Zoning officials are concerned about stormwater from the new development and have asked that an analysis of stormwater runoff be completed prior to their final hearing. They previously asked you to model two scenarios as Parts 1 and 2:
1. pre-development, with 50 percent forest, 30 percent lawn, and 20 percent impervious surface, and 
2. post-development, with 60 percent lawn and 40 percent impervious surface without stormwater mitigation using low impact development (LID) controls.
Based on your results, they have asked for an additional scenario to be modeled:
3. post-expansion, with 60 percent lawn and 40 percent impervious surface and stormwater mitigation using LID controls to mitigate any increase in stormwater runoff (i.e., development with zero or no hydrologic impact relative to runoff).  
Exercise
Parts 1 and 2 should be completed as part of the Unit 2.1 exercises prior to completing Part 3 in this tutorial. 
Part 3:  Post-expansion with LID Controls
1.  Open the National Stormwater Calculator from the installation folder.  
2.  Click on the Location form. Click on the active link called Open a previously saved site and browse to and select the file named Thomaston Trail Expansion Baseline.swc. You will use this file to re-establish your pre-expansion or baseline conditions.  

3.  Click on the different forms to make certain the conditions represent the pre-expansion conditions of the site, including land cover distributed as 50 percent forest, 30 percent lawn, and 20 percent impervious surface. If so, click on the Results form, refresh the results, and use them as the baseline scenario.
4.  Click on the Land Cover form and change land cover to the post-expansion distribution for Scenarios 2 and 3.
The third scenario requested by City Planning and Zoning is for post-expansion with 60 percent lawn and 40 percent impervious surface and stormwater mitigation but using LID controls to mitigate any increase in stormwater runoff. The goal here is to produce no more runoff in this scenario than was produced in baseline scenario (pre-expansion).
5.  To do this, click on the LID Controls form. Examine the potential LID controls and select those that you believe to be most appropriate. Information on each LID is included in the National Stormwater Calculator User’s Guide — Version 1.1 (http://nepis.epa.gov/Adobe/PDF/P100HD4J.pdf) as well as the active links in the LID Controls form. Notice that the LID controls pertain to the impervious area only. 
[image: ]Mitigation of the increase in stormwater runoff occurs on impervious areas in the new expansion, which is half of the post-expansion impervious area. In other words, if you intend for the LID control(s) you have chosen to treat all of the impervious area in the new development, the total area treated by the LID controls should amount to 50 percent of the impervious area (i.e., since impervious area doubled, half of it should be treated by LID controls).  
Select the LID control(s) you wish to apply and the percentage of the impervious area in the new development which they will treat in the LID Controls form. Remember, they should add up to 50%.
6.  Select the Results form and click on the Refresh Results link. After a minute, data on rainfall, runoff, and other important parameters will replace the current scenario from Part 2.
[bookmark: _GoBack]7.  Examine your results and iterate through steps 1 and 2 until you have achieved the same runoff or less than your baseline (pre-expansion) scenario.
8.  When you are satisfied with your model results, enter your data in Table 1 in the column called Post-expansion with LID Controls. You can use the table in Exercise 1 if it is readily available.
9.  Save your work by clicking on Save Current Site on the bottom right of the National Stormwater Calculator. Save your work as Thomaston Trails Expansion Post Devel w LID Control.swc.




Table 1.  Model results for different land cover and LID controls related to the Thomaston Trail Expansion plan. 
	Statistic
	Pre-expansion 
	Post-expansion without LID Controls
	Post-expansion with LID Controls

	% Runoff
	
	
	

	% Infiltration
	
	
	

	%Evaporation
	
	
	

	Average Annual Rainfall (in)
	
	
	

	Average Annual Runoff (in)
	
	
	

	Days per Year with Rainfall
	
	
	

	Days per Year with Runoff
	
	
	

	Percent of Wet Days Retained
	
	
	

	Smallest Rainfall w/ Runoff (in)
	
	
	

	Largest Rainfall w/o Runoff (in)
	
	
	

	Max Rainfall Retained (in)
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