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    Fall 2005, Mark Lord
The Rational Method:  WCU Land Use, Past and Present, and Storm Runoff

Natural landscapes commonly result in an increased amount of water directly delivered to streams during storms.  The problem of land development causing an increase in flooding has long been known and studied.  A simple method to predict the amount of storm runoff caused by different land uses was developed in the 1800’s, the Rational Method, and is still widely used today (about 40 State Highway Departments use this method).  

Use the Rationale Method to predict storm runoff from WCU based upon 1) current land use patterns and 2) those that existed prior to any development.  Specifically, determine the sum of the runoff from the area enclosed for a rainstorm that dropped 3 inches of water in one hour (this is about the value for a 10 year storm for this region).  To do this, map the entire area enclosed (by the white line) for 3 to 6 land cover types, determine the acres of each area, and then calculate runoff (for current and past--preWCU) land cover).  The total area enclosed is about 437 acres.   

When you summarize your results, you should show a map of land cover types (with detailed descriptions of each land cover unit, the C-value assigned to those land covers, a map title, and names), and complete the table below.
How to determine land area using dot grids

Once you have drawn boundaries for different land cover types on the photo of WCU, you will need to determine the area of each category.  

1.
Overlay a dot grid on top of your photo; attach it to the photo with paper clips so that it will not move.   Do not draw on the dot grids.

2.
For each land cover area, count the number of dots enclosed within that area.  If a dot is at least half way on a line or within the enclosed area, it should be counted.   Double check your counting.  Are your numbers the same?  If not, continue to recount until you obtain consistent numbers.  {The grand sum of all of your dots should be about 361}

3.
Each dot represents 1.21 acres.  Therefore, to determine the acreage of a land area, multiply the number of dots by 1.21; the product will be the land area in acres.

Example: 


If you have 45 dots in land area “X”, multiply 45 dots by 1.21 acres/dot to get  54.5 acres
	Storm runoff generated from WCU for present-day land use

	Land Map Unit
	C (from table)
	I  in/hr
	A  ac
	Q  ft3/s
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	Storm runoff generated from WCU for predevelopment land cover

	Land Map Unit
	C (from table)
	I  in/hr
	A  ac
	Q  ft3/s

	All WCU
	
	
	
	


[image: image1.png]Microsoft TerraServer Image Page - Microsoft Intemet Explorer

B o

Mal P Edt






[image: image2.png]TABLE 3.1 Runoff Factor for Rational Equation

Description of Area C

Business

Downtown 0.70-0.95

Neighborhood 0.50-0.70
Residential

Single-family 0.30-0.50

Multiunits, detached 0.40-0.60

Multiunits, attached 0.60-0.75
Residential suburban 0.25-0.40
Apartment 0.50-0.70
Industrial

Light 0.50-0.80

Heavy 0.60-0.90
Parks, cemeteries 0.10-0.25
Playgrounds 0.20-0.35
Railroad yard 0.20-0.35
Unimproved 0.10-0.30
Character of surface
Pavement

Asphalt and concrete 0.70-0.95

Brick 0.70-0.85
Roofs 0.75-0.95
Lawns, sandy soil

Flat, up to 2% grade 0.05-0.10

Average, 2%—7% grade 0.10-0.15

Steep, over 7% 0.15-0.20
Lawns, heavy soil

Flat, up to 2% grade 0.13-0.17

Average, 2%—7% grade 0.18-0.22

Steep, over 7% 0.25-0.35

Source: American Society of Civil Engineers, “Design and Construction
of Sanitary and Storm Sewers,” Manuals and Reports of Engineering
Practice No. 37, 1970.
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Legend: 
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