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Should You Drink the Water?

	
	Do you know where your water comes from?  In this activity you’re going to examine where you get your drinking water and some factors that affect the quality of that water.

	STEP 

1


	( Let’s start by investigating drinking water.  The EPA (Environmental Protection Agency) gives some great information about drinking water.

Go to this Internet site: http://www.epa.gov/region7/kids/drnk_b.htm 
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‘WHERE DOES MY DRINKING
‘WATER COME FrROM?

The water you get from your faucet can come from two places - from the water in lakes or rivers (surface water), or from water that comes
from wells (groundwater). Many people in this arca who live in large cities or towns get their water for drinking from lakes and rivers. But,
most people in the United States get their drinking water from groundwater.

‘Why is drinking water important?

AT~ Kind ant ahant tha Watar Cvela!

All plants and animals, including people, have to drink water. If they don't drink enough good, clean water, they will get sick, or can even die. But our water
isn't always clean enough. Sometimes it has germs and chemicals in it. So, we have to clean the water up before we drink it so that it doesn't make us sick.
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(As you read, answer the questions on your Student Answer Sheet.



	STEP

2
	( Now you’re ready to start ArcMap to do some GIS work!

Start ArcMap (the icon is a globe with a magnifying glass.)  Choose Empty Map. Click OK. 

You will have an empty window ready to add layers, like this one. 
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	STEP

3

STEP

4
	( Check with your instructor on the location of the data for this activity.

 +Add the country06, rivers, states and lakes data layers.  Hold down the CTRL key and select all 3 layers or just add them one at a time.  

Re-symbolize your layers to make the layers easier to view and to make the color of each layer more appropriate.  To make this change, click the symbol underneath the layer name in the Table of Contents and  change the color in the Symbol Selector menu. Be sure that you make the country06 and states layers HOLLOW.

 [image: image3.wmf] It might be helpful to color water features blue.

Now let’s look at the source of our ground water and some things that might affect the ground and surface water resources that supply our drinking water.  Do you remember the Erin Brochovich story about Hinkley, California and the Chromium 6 that was in the groundwater?  The improperly disposed Chromium 6 made many people in Hinkley sick.  

Ground water comes from an AQUIFER.  According to the USGS, an AQUIFER is an underground layer of rock and sand that contains water.  Let’s look at the aquifers in the USA.

[image: image10.png]Add aquifrp025.shp to your map view.  You may need to drag it to the bottom of your Table of Contents so that you can see your state and country lines on top of the aquifers.  Resymbolize aquifers by unique values in the blue-green ramp by AQ_name.  Let’s make this layer slightly transparent so that we can see layers below it.  Click the View menu, Select toolbars, Select Effects. You’ll get the Effects tool bar.  Select aquifrp025 in the  layer drop-down menu.  Find the button that looks like a water pitcher with a blue box on top of it. Now set the transparency slider to around 50%.  Your map should now look like the one below.

Now [image: image4.bmp] zoom in to your state and hometown area, make a bookmark to set the view that you can return to it. (Click the View menu, select Bookmarks)
If you’d like to see cities on your map to help you navigate, add places.shp to the map.  It contains most USA populated places.

Use the [image: image5.bmp] tool to identify your aquifer(s).  You might live on more than one!
· Go to your Student Answer Sheet to answers a few questions.



	
	Math Mystery

((Go to your Student Answer Sheet to solve the Math Mystery. 
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	STEP

5
	+Add arsenic.tif.  It should show through the aquifer layer in white, green, yellow, orange and red. 
[image: image6.png]ingwater.mxd - ArcMap - ArcView.
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This layer is different than the layers and shapefiles we’ve been adding.  This is an image that I’ve georeferenced (if you’re curious, look up georeferencing in the ArcMap Help files) for you.  Because it’s an image, you don’t get a legend showing what the colors represent unless you look at the metadata.  Most GIS data have a file associated with it that contains metadata. 

According to ArcGIS Desktop Help (available from the Help menu in ArcMap), “Metadata describes geographic information system (GIS) resources in the same way a card in a library's card catalog describes a book. Once you've found a resource with a search, its metadata will help you decide whether it's suitable for your purposes. To make this decision, you may need to know how accurate or current the resource is and if there are any restrictions on how it can be used.”
The metadata file for the Arsenic in Groundwater image file is arsenic020l.txt.  Along with the information that’s described above, it tells you what the colors symbolize on the map.  I pulled the information from that file for you.  Feel free to look at the file yourself if you’re curious!

Here’s the info about what the colors indicate:

Attribute_Definition: 

        Each grid cell value is a color definition that represents an estimate of the 75th percentile of arsenic concentration in that region.  The concentrations were recorded in micrograms per liter (ug/L; equivalent to parts per billion), and were converted to colors according to the following table.  All arsenic concentrations greater than 50 micrograms per liter were recoded as 50 micrograms per liter.  There may be intermediate colors in the image that are not included in this table. 

Arsenic                             Color                

Concentration         

--------------------------------------------------------------

1 ug/L or less             dark green    

3 ug/L                         light green  

5 ug/L                         yellow       

10 ug/L                       orange       

50 ug/L or greater  red     

Insufficient data      white       

Non-US land            grey         

Water                        light blue   
The bottom line is that the red shows the highest and green shows the lowest concentration of Arsenic.  Arsenic can be poisonous to humans; however we need to understand more about it before we assume any place that has arsenic is dangerous.  

The Department of Health and Human Services helps us understand more about Arsenic on their website at: http://www.atsdr.cdc.gov/tfacts2.html

[image: image12.png]igwater.mxd - ArcMap - ArcVi

[ o i o o 5 E

I DeE&|2 BRX|o ~

&

110,209,455

L«

£ &£9O R QAQAHZOOEI RN ROM ST

ECEEEEEIE

<

quitpozs a

[ <all other values:>
AQ_NAME

5 Ada-Vamaosa aquifer

3 Avbuckle-Simpson aquier

[ Basin and Range basin-il aquifers

[ Bssin and Rangs carbonate-rock aqui

[ iscayne aquier

[ Blaine aaufer

] Calfornia Coastal Basi aqufers

] Cambrian-Ordavician aqufer system

5 Castle Hayne aquifer

5 Central OKiahoma aquifer

[ Central valley aquier system

5 Coastal lowlands aquifer system

5 Colrado Plateaus aqufers

5 Columbia Plateau basalic-rock aquife

B Columbia Pleteau basin-fil aquifers

I Denver Basi aqufer system

[ Early Mesozoic basin aquiers

[ Edwards-Triniy aquifer system

[ Floridan squifer system

] Hawalan Sedimertary deposi aqufer

5 Hawaan Volcanicrack aquifers

[ High Plins agufer

I Jacabsvile aqufer

3 kingshil aquer

] Lovier Cretaceous aqufers

B Lovier Tertary acufers

I Marshal agufer

I Mississipp River Valley allvial aqufer

B Vissssipp embayment agufer system

[ Mississippan aqufers

EEIE)

B crrects

Display [ Souce | Selection Jooi=nq

oowng v K

O~ A~ |[awma =

i~

Adiusts the transparency of a layer

[ 15294 1631623

o drinin




(Go to the website and then to your Student Answer Sheet to answer some questions.


	STEP

6


	Turn off the arsenic image in the Table of Contents.

(Let’s look into other hazards that might affect our water: toxic releases and companies that discharge chemicals.  

+Add toxicreleases.shp and discharges.shp to your map view.

Now [image: image7.bmp] zoom in to your state and hometown area.  Change the colors of these points so they stand out on your map.  

Let’s determine how many of these toxic releases and discharges are within 20 miles of your hometown.   We’ll utilize the buffering tool for this operation.  

First, be sure you have added places.shp, it’s turned on ( and you’re zoomed to your town. (You may want to label the places to help you locate your town.  Simply right-click places and select Label Features.) Then, make places the active layer by clicking it.  The layer will be highlighted in the Table of Contents.  Now click the Selection button [image: image8.bmp] . Then click your hometown point on the map. 

Second, you’ll tell ArcMap to find toxic release and discharge points within a 20 mile radius of your hometown.  Click the Tools menu, select Select by Location. 

Now you should see this window:
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Now be sure the fields are selected as follows:

I want to:

Select features from

( discharges

( toxicreleases

That:

Are within a distance of

The features in the layer

Places

( Use selected features (1 selected)

( Apply a buffer to the features in discharges of 20 miles
Click OK.  You should get several highlighted dots on your map.

To see which ones (and how many) are affecting your area, right-click the layer discharges.shp in the Table of Contents.  Select Open Attribute Table.  At the bottom of the window it will tell you how many of the total records are selected.  You’ll need to do this for toxic releases.shp to answer the questions on your student answer sheet and to do the math mystery.

· Go to the Student Answer Sheet for your questions.



	
	[image: image13.wmf]Math Mystery

(Go to your Student Answer Sheet to solve the Math Mystery. 



	STEP

7
	Look back at the map and consider the information you have explored online.  Should your town be concerned about the water?  Why?

(Go to the Student Answer Sheet to answer the questions in detail. 



	STEP

8
	(Now it’s time to be persuasive about your opinion and use the GIS information that you’ve studied.  

Choose one of these products to complete:

· Find the water quality for your own area and compare to your results in the GIS activity.  Explain how your community can improve water quality.

· Identify a location with a water quality issue.  Find and review an article that supports your GIS work in this activity.  Write a review of the article and include specific details from your GIS study in this activity.
· Should your town be concerned about its drinking water?

Write a persuasive response that states your answer to this question and gives 3 points to support your opinion.  Each point should have a good example from this activity.  


Page 7 of 7
ArcMap9 version


