[bookmark: _GoBack]Exercise 8b: Nevada Mines data download

Data sets: 

· US state outlines from ArcGIS Online
· Streams and water bodies from ArcGIS Online
· USA Roads from ArcGIS Online
· Nevada mines from the EPA archives
· DEM of Nevada from the EPA archives
· Mines data from the Nevada Department of Environmental Protection


Due: due Wednesday, March 29. 
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Part I. Data download for Nevada
A. From ArcGIS Online
1. Start a new ArcMap, and add the following layer packages from ArcGIS Online
a. USA Rivers and Streams layer package
b. USA Water Bodies layer package
c. USA States layer package
d. USA Roads layer package
2. Remember that these data are automatically stored on the C:\ drive deep in your User folder. What do you need to do?


B. From the EPA Archives
1. The EPA (Environmental Protection Agency) has data sets available for download. As happens on many sites, URLs change, site organization changes, and data sets expand. The opposite also sometimes happens, and data sets that were available become unavailable. The EPA used to host several useful data sets for Nevada, but the data sets are now on an unmaintained archive page. The page still works (at least it did yesterday!), but it’s a good heads up that you can’t always count on being able to get exactly the same data in the future. 
2. So, go to http://archive.epa.gov/esd/archive-nerl-esd1/web/html/nvgeo_gisdata.html, and read the banner at the top. I did go to the EPA web site, but I couldn’t find either the data or any current information about it. *sigh* So, we’ll download data from the archived page.
3. Download the state DEM. We could, of course, download 1 arc-second DEM data from The National Map, but we would have to download about 80 individual tiles and mosaic them together. I think we’ll just download the mosaicked and zipped one from this archive page! 
4. Download the Mine Shafts file from the Soils and Geology section. 
5. Prep both data sets. 

C. From the Nevada Department of Environmental Protection
1. The NDEP has GIS data, and they use a Map Service that delivers data differently from other sites you’ve used. Here’s a summary of what you will do. Instructions follow the bullet list.
a. You will create a geodatabase to store the data on your hard drive.
b. You will add their GIS Server to your list of servers in ArcMap. This will allow access to their data.
c. You will add their map data service to your ArcMap.
d. You will extract the data from their map service and copy it to your new geodatabase.
2. Start by making a new geodatabase. In ArcCatalog, right click on the folder where you want store the data you will download, and choose New > File Geodatabase. Name the geodatabase.
3. Go to the NDEP web site (http://ndep.nv.gov/), and choose Map and GIS Resources.
4. Choose Map Services, and read about map services at the top of the page
5. Choose Download, and click on the big link in the middle that says Click here to view detailed instructions…..
a. Work your way through the instructions.
b. When you get to the data extraction part, choose the empty geodatabase that you created in C-2 above as the geodatabase you want to extract to.
c. Your new geodatabase now contains all the data in the map service, and it’s ready to add to your ArcMap!!
d. Pretty slick, huh?
Part II. Creating a base map
A. Coordinate systems
Start by checking what the coordinate systems are for your seven data sets:

USA States:

USA rivers and streams:

USA water bodies:

USA Roads:

Nevada DEM:

Nevada mine shafts:

BMRR feature class inside the NDEP eMap geodatabase (BMRR stands for Nevada’s Bureau of Mining Reclamation and Regulation):
B. Nevada state outline
1. Launch a new ArcMap, and add the US states, rivers and streams, water bodies and roads files. What is the coordinate system for your current data frame, and why?


2. Rename your data frame with the CS name of the data frame.
3. Select only the Nevada state outline, and make a new layer from the selection. 
4. Export the resulting selection to create a new Nevada state outline shapefile and add it to your ArcMap. Delete the temporary layer resulting from selection.
5. Delete the original USA States file from the TOC.
C. Nevada rivers and streams and water bodies
1. Use the Nevada state outline shapefile to clip the rivers and streams layer and the water bodies layer, create new clipped shapefiles, and add the new shapefiles to your ArcMap.
2. Delete the original water layers. 
D. Nevada roads
1. Use the Nevada state outline shapefile to clip the USA Roads layer. Make a new shapefile of clipped roads. 
2. Delete the original roads file. 
E. Nevada DEM
1. Add your DEM. Why did you get a warning box, and what did you do?



2. Use your saved Nevada state outline shapefile to trim your DEM to get rid of the big ugly black border around the DEM. Be patient –it’s a big file, and this will take a few minutes.
F. Nevada mine shafts layer
1. Add your Nevada mine shafts layer. Why didn’t you get a warning box when you added the data?





2. Explore the attribute table. 
a. What information is listed for the mine shafts?



b. How many mine shafts are listed in the attribute table?
G. Geodatabase from NDEP
1. Add the BMRR part of the geodatabase that you downloaded from the NDEP site. Why didn’t you get a warning box when you added the data?




2. What does the BMRR feature class in the geodatabase provide information about?




H. A new way to get vector data sets into the same projected coordinate system (do not do this with rasters – see note below)
1. Remind yourself what your current data frame coordinate system is:



2. You’ll now want to have all your data layers in the same projected coordinate system.
3. The easiest way to get everything into the same system and to project files that need projecting is to do the following:
a. Change the coordinate system of the data frame to match the projected coordinate system of the Nevada DEM. 
i. Open Data Frame > Properties. Under the Coordinate System tab, collapse Geographic Coordinate Systems, and expand the Layers folder. Expand each coordinate system to see what layers are associated with each of the coordinate systems.
ii. Highlight the CS for your Nevada DEM, and add it to your Favorites list.
iii. To change the projection of the Data Frame, click on the coordinate system of your DEM in your favorites list to highlight it, and click OK.
iv. If you’ve done everything right, the shape of Nevada will have changed from being squat and squished to taller and more like Nevada looks in an atlas. 
b. Rename the data frame with the new CS.
c. Export the rivers and streams, water bodies, roads, Nevada outline, mine shafts, and BMRR layers (but not the DEM) using Data > Export data to generate new shapefiles with the new projected coordinate system of the data frame. Be sure to choose Spatial Reference > Data Frame current. Save each with a new file name that indicates that it has a new CS. This process will do exactly the same thing as the Project Feature tool would do and will create new files with a new coordinate system. 
4. You can now delete all but the new projected versions of the outline, rivers and streams, water bodies, the BMRR files, mine shafts, and your original DEM.
5. Important note: The technique described above for transforming a data set using the data frame coordinate system should be used only for vector data. Do not use it for raster data. Because the technique uses the nearest neighbor resampling technique, raster data transformed this way can develop an objectionable herringbone texture that is quite visible in hillshades. To transform a raster, use ArcTools (Project Raster), and be sure to change the resampling method to bilinear or cubic. 
I. Colorizing your DEM, streams, and lakes, symbolizing your mine info, and adding a basemap
1. Shift click to select all of the layers from the BMRR feature class in the TOC, and Group them together. Make the title of the group meaningful.
2. Create the usual partially transparent hillshade and colorized DEM.
3. Check the attribute table for the water bodies layer. The field FEATURE shows all of the kinds of  water bodies in this file. 
a. Symbolize your lakes layer by categories using the FEATURE field. Use different shades of blue for the various kinds of lakes, intermittent lakes, reservoirs, dry lakes, etc.
b. Zoom in and check some of the intermittent lakes!
4. Symbolize your streams the same color as the permanent lakes.
5. Symbolize your mine shafts and BRMM data appropriately (there are good mine symbols available!). 
6. Add a basemap with satellite imagery. This obviously won’t show unless you turn off your DEM and hillshade, but you will need to have it.
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