Integrate - Water, Agriculture, and Sustainability – Unit 3
Name________________________
Crop Irrigation in the United States

Introduction
Previously you learned about your water footprint. A considerable amount of water we use comes indirectly from the food we eat. The bulk of this water use comes from irrigation of agricultural crops. For example, if you eat a salad with greens grown in California, it is very likely that the plants were irrigated with water drawn from either a surface water source or from a well tapping into a groundwater aquifer.

Before you begin this assignment, you should review page 25-27 from the attached US Geological Survey paper on irrigation (Maupin et al., 2014). After that, please follow the instructions for each of the steps described below. Your teacher will give you tables showing state agricultural production from the most recent US Department of Agriculture (USDA) survey. 

In this exercise, you will write answers in the space provided and make sketches/notes on the attached blank map. 

Questions Addressed in This Exercise
· How does crop irrigation vary by state? Are there any patterns?
· How much water is used for irrigation each year in different states? What is the average amount of water applied per acre?
· What crops are irrigated in these states? How much water is needed for every $ of crop produced?

1. Patterns of irrigation by state 
Figure 7 (page 27) from the USGS document shows total (surface water plus groundwater) irrigation withdrawals for each state in million gallons per day. 
a. Consider which states are the largest and smallest users of irrigation water and look for spatial patterns. Write down your observations and sketch notes on the map attached to this packet.







b. Use the attached map of U.S. precipitation and try to explain the patterns.






In your groups, compare and discuss your answers.

2. 
Irrigation Withdrawal and Water Application Rate
You will now extract some irrigation water use data for seven states representing the Eastern, Central Plains, and Western United States. You will do some simple calculations, so it may be helpful to use a spreadsheet.

You will use Table 7 (page 26) from the USGS report to complete the Table 1. Follow these specific steps:

· In Column 1, record the estimated total withdrawals for irrigation using Table 7 in the USGS report from each state in 2010 in million gallons per day.
· Convert these numbers to million gallons per year in Column 2.
· In Column 3, record the annual average application rate (in acre-ft per acre) for each state using the data from Table 7 in the USGS report.
· Calculate the annual application rate in gallons per acre by converting the value in Column 3 from acre-feet per acre to gallons per acre (NOTE: there are 325,851 gallons per acre-foot).
· Annotate the US map with the application rate from Table 1 for each of the states.

Table 1
	State
	Total (Mgal/day)
	Annual Total (Mgal/year)
	Annual Appl. Rate (acre-ft/acre)
	Annual Appl. Rate (gal/acre)

	Pennsylvania
	
	
	
	

	Virginia
	
	
	
	

	Kansas
	
	
	
	

	Nebraska
	
	
	
	

	California
	
	
	
	

	Idaho
	
	
	
	

	Arizona
	
	
	
	



a. Describe how the annual application rate varies with different states. Describe any general patterns and try to explain the reasons for any differences (think of climate and types of crops).

















In your groups, compare and discuss your answers.


3. What Proportion of Cropland Is Irrigated?
Now that you have seen the variation in the amount of irrigation water used in some states, you can use another dataset to determine how much of the harvested cropland is irrigated. The USDA maintains statistics on the agricultural production of each state such as total value of agricultural crops. Use the data from the 2012 USDA survey summary that has been given to you. 
 
· For each state, record the total acres of harvested cropland in the first column.
· For each state, record the total acres of irrigated land in the second column.
· Calculate the % of harvested cropland that was irrigated using columns 1 and 2 and put your answer in column 3.

Table 2
	State
	Harvested Cropland (Acres)
	Irrigated Acres
	% Irrigated Cropland

	Pennsylvania
	
	
	

	Virginia
	
	
	

	Kansas
	
	
	

	Nebraska
	
	
	

	California
	
	
	

	Idaho
	
	
	

	Arizona
	
	
	



a. Describe how % of cropland that is irrigated varies with the different states. Discuss how this may relate this to the variation in precipitation.
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In your groups, compare and discuss your answers.


4. Relationship Between Irrigation Water and Crop Value
If we consider water to be a valuable resource, then we would expect each gallon of irrigation water will produce the maximum crop value. To assess this, we will calculate the average amount of irrigation water is used to generate $1000 in crop value – the lower this number, the better. Irrigating a low-value, thirsty crop would not be putting the water to its best economic use.

In order to figure this out, we need to determine the value of crops for each state. The USDA maintains statistics on the agricultural production of each state such as total value of agricultural crops. We will then divide this number by the annual amount of irrigation water (in gallons) that you have recorded in Table 1

Use the data from the 2012 USDA survey summary that has been given to you. Fill in Table 3 below (you may want to use a spreadsheet to help with this) using these steps:
· Record the market value for total agricultural products for each state in $1000’s of dollars in the first column. For example, a value of 1,000 would be the equivalent of $1 million. Total agricultural products includes meat and dairy and we are assuming that crops such as hay and alfalfa are used for these products. 
· For each state, divide the annual total irrigation gallons (Table 1-remember that this value is millions of gallons so you need to multiply this number by 1 million) by the total 2012 agricultural product value (in $1,000’s). Enter this number in second column.
· Annotate your map with the data from the table

Table 3
	State
	2012 ag products value ($1000)
	2012 irrigation gal per $1000

	Pennsylvania
	
	

	Virginia
	
	

	Kansas
	
	

	Nebraska
	
	

	California
	
	

	Idaho
	
	

	Arizona
	
	



Next, find what crops are grown in each state using the USDA data website www.nass.usda.gov. Select a state and then click on the Agricultural Overview. You should see the most recent list of crops ordered by total value – the highest value crops will be at the top of the list. Using this information, list the top 4-5 crops for each state in Table 4.



Table 4
	State
	Highest Value Produced Crops

	Pennsylvania
	

	Virginia
	

	Kansas
	

	Nebraska
	

	California
	

	Idaho
	

	Arizona
	



With your information in tables 3 and 4, analyze how well the states are using their irrigation water to maximize economic value. Make sure to incorporate any differences in the main crops.

































In your groups, compare and discuss your answer.
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