
SIE 509 –Principles of GIS 
Exercise 4:  Data Entry and Editing1 

 
Due: 10/24/17                        Total Points:  50 
 
Introduction:  
In the town of Wells in southern Maine, land overlying an old town dump (Wells 9B 
landfill site) was developed for residential use.  Many of the residents never knew they 
were buying houses on top of a landfill until they drilled for well water.  Needless to say, 
this is a mess.  The Maine Department of Environmental Protection has compiled site-
specific data.  Your goal is to import this data into a useable format, add features where 
necessary, and fix minor errors in the data.  The data will then be used for various 
analyses.  Note that the names of private wells have been changed. 
 
In reality one geodatabase can be used for all labs, but we are going to create a new 
personal geodatabase for Exercise 4.  This exercise will also give you some additional 
experiences with a geodatabase. 
 
Procedures: 

1. Download and unzip the Ex_04 data. 
2. Open the Ex_04 Report Sheet.   
3. Open ArcCatalog and connect to your Ex_04 folder 
4. In the Catalog Tree, right-click on your Ex_04 folder and select New > 

Personal Geodatabase and name it Ex_04. 
 

At this point, your geodatabase is empty, and you will need to import the shapefiles.  But 
first, you should create a feature dataset to hold the feature classes.  Since this is a new 
feature dataset, you will need to define the coordinate system, spatial domain and 
precision. 
 

5. Right-click on your geodatabase and choose New>Feature Dataset. 
Name it Wells9b, and click Next. 

6. Select the projected coordinate system (UTM, zone 19N, NAD83), click Next 
to close the dialog box, Next again then Finish to accept the default precision. 

 
Q1. What are the units of measure in UTM? 
 
Q2. What is the advantage of storing data in a feature dataset? 
 
There are two methods for getting shapefile data into a geodatabase.  The first is a simple 
import.  Import creates a new feature class and copies the attribute field structure of the 
shapefile.  The second method is preferred when you want to guarantee a certain attribute 

                                                 
1   This exercise has been adapted from the Maine Department of Environmental Protection training 
materials (http://www.maine.gov/dep/gis/training/). 
 



table structure rather than accepting whatever is in a shapefile that you are importing.  To 
use this second method, you must create a new feature class from scratch and load the 
data into it 
 
NOTE:  If you get an error message and need to redo an import, it is not unusual to find 
that it “already exists” even though you will see no evidence of it.  Add a number to the 
features output name as you redo the step; e.g. Piping2. 
 

7. Right-click on your Well9B dataset and choose Import>Feature Class (single). 
8. Complete the wizard as follows: 

a. Use the Piping shapefile.  Click on the folder next to Input Features and 
browse to the shapefile. 

b. Name the output feature class Water_Lines 
c. Use the defaults for everything else. 
d. Click OK to import the data. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9. You can also change the names of fields during the import process.  Run the 
wizard again, but this time 
a. Use the Sample_L shapefile. 
b. Name the feature class Sample_Locations. 
c. Change FEATURE_NA  to FEATURE_NAME by right-clicking on it and 

choosing rename.  . 
d. Change LOCATION_A to LOCATION_ACCURACY. 
e. Change LOCATION _M to LOCATION _METHOD. 
f. Change DATA_SOURC to DATA_SOURCE. 



g. Click OK to import the data. 
 
 You can also apply a query to a layer, loading only a subset of features.  You will use 
this capability to only load the parcels with Parcel ID#s. 
 

10. Import the Parcels shapefile. 
a. Name the feature class Parcels. 
b. Click on the SQL  button (to the right of the Expression box) to 

open the Query Builder. 
c. Create the following query “MAPLOT” <> ‘ ‘   

i. Double-click on MAPLOT. 
ii. Click the <> button 
iii.  Type:  ‘ ‘ (Be sure to include a blank space between the single 

quotes).   
       This removes any parcel without a number. 

d. Click OK to close the Query Builder and OK again to execute the query, 
11. Next you will create an empty feature class and load the data into it. 

a. Right-click on Well9B and choose New> Feature Class. 
b. Name it Structures and accept the default type of Polygon Feature.  Click 

Next.  
c. Click Import to import the table structure for the shapefile Structur.shp 
d. Change FEATURE_NA to FEATURE_NAME 
e. Click Finish. 

12. Right-click on Structures in your Feature Dataset and choose Load>Load 
Data. 
a. Click Next. 
b. Your Input data is your Structures shapefile. 
c. Click Add, the data path should appear in the “List of source data to load” 

then click Next. 
d. Click Next again, and again, and again, until you click Finish. 
e. Right click on Structures in ArcCatalog and choose Description>Preview 

to be certain that the data loaded. 
13. Create another new polygon feature class and call it Ponds (polygon), click 

Next then Finish (you will create this feature later). 
 
Q3. Were you given the opportunity to specify a new coordinate system for any of 

your new feature classes?  Why or why Not? 
 

14. In ArcCatalog, return to your Ex_04 folder and delete the four shapefiles, so 
there will be no question as to which files you are using.  

15. Close ArcCatalog. 
16. Open ArcMap. 
17. From the menu bar, select Geoprocessing>Environments>Workspace. 
18. Set the Current Workspace and the Scratch Workspace to your geodatabase. 



19. From the File Menu select Open and navigate to yourEx_04 folder and choose 
Wells9B.mxd, do not save changes.  The ArcMap document Wells9b is 
merely a template that you will use with your geodatabase.   

Notice that several of the feature names in the Table of Contents have red exclamation 
marks next to them.  This means that ArcMap cannot locate the data for the layer, as this 
template was created from a data set in a different location from your data.   
 

20. Right-click on Sample_Locations and select Data>Repair Data Source and 
navigate to Sample_Locations in your geodatabase, and select it.   This may 
repair everything in the Site Map Data Frame, if not, repeat for other data 
layers as necessary except for the scanner samples.  We’ll get to that later. 

21. Be sure that the Sample_Locations, Water_Lines, Parcels, Structures are all 
visible and centered on your screen. 

22. Bookmark this view (Bookmark>Create), so that you can quickly return to it. 
23. Save your project. 

"Editing occurs in an edit session. During an edit session, you can create or modify vector 
features or tabular attribute information. When you want to edit, you need to start an edit 
session, which you end when you're done. Editing applies to a single workspace in a 
single ArcMap data frame, where a workspace is a geodatabase or a folder of shapefiles. 
If you have more than one data frame in your map, you can only edit the layers in one 
data frame—even if all data is in the same workspace. Although you can edit data in 
different coordinate systems, it is generally best if all the data you plan to edit together 
has the same coordinate system as the data frame.”  

“Edits are temporary until you choose to save and apply them permanently to your data. 
You can also quit an edit session without saving your changes. Just saving a map 
document does not save the edits to the features—you need to specifically save the edits 
in your edit session. When you save edits, you write them to the data source, or a 
database."  (ArcGIS 10 Help) 

24. Click on the Editor Toolbar icon, to bring up the Editor 
Toolbar. 
a. From the Editor drop down menu choose Start Editing. 

 
 
 

b. A Create Feature Panel appears on the right side of the screen. 
 
Q4. How many monitoring wells are there? 
 
Three domestic wells in this area have been converted to monitoring wells, and you will 
need to update their entries in the attribute table.  There are two ways of accomplishing 
this (steps 24 and 25). 



 
25. Right-click on Sample_Locations and choose Open Attribute Table. 

a. Scroll down until you see the Feature_Name ‘Worf’. 
b. Highlight DOMESTIC WELL and type MONITORING WELL (Be sure 

to use all caps and spell it correctly). 
c. Repeat for the Feature_Name ‘Troy’, then click on another record to save 

the value. 
d. Close the Attribute Table. 

26. From the Selection Menu choose Select By Attributes 
a. Set the Layer to Sample_Locations. 
b. Create a query to select the [Feature_Name] = ‘BIKE SHOP’. 
c. Click OK. 
d. Click the Attribute button on the Editor toolbar to open the 

Attribute dialog box. 
e. Click on POINT_TYPE then on the ellipses that appear and change 

it to MONITORING WELL,  and click OK 
 
 
 
 
 
 
 
 
 
 

f. Close the Attribute dialog box.. 
27. From the Editor drop down menu, choose Save Edits. 

 
Q5. Did the well symbols change when you altered the Attribute Table? 

 
Creating Features  
 

28. Click on the Create Feature icon on the Editor Toolbar to open the 
Create Feature Window. 

 
 
Creating Points 

29. A new monitoring well is going to be placed at:  X:  369225, Y:   
4795297. 
a. Select MONITORING WELL, BEDROCK in the Create Features 

window. 
b. The Construction Tools for Points should be listed in the bottom of that 

window. 
c. Select Point, which will initialize the Point tool on the Editor Toolbar.  

Select the Point tool. 



d. Right-click anywhere on the map. 
e. Choose Absolute X/Y. 
f. Type in the new coordinates and press Enter. 
g. Open the Attribute box for Sample Locations and scroll down to the 

highlighted record at the bottom. 
h. Screen print the Attribute Box and paste it into your Report Sheet. 
i. Save your edits. 
j. Close the Attribute Box. 

 
Drawing Lines 

30. Find the Bike Shop and zoom to it, by selecting it then right-
clicking on the name in the dialog box. 

31. The water line to the Bike Shop is missing.  Digitize a line from the water 
main to the bike shop.   
a. Select Water_Lines in the Create Feature window. 
b. Select the Line Construction Tool to activate the 

Appropriate Feature Construction Tools.  Choose the 
Straight Segment from the Editor Toolbar.. 

c. Place the cursor on the main line, right-click and select Snap to Feature 
>Edge. 

d. Move the cursor to the Bike shop and again snap to the edge. 
e. Right-click again and choose Finish Sketch 

32. If you knew the angle and distance of the line, you could just digitize the 
starting point, and have its end computed. 
a. Select your previous line and delete it. 
b. Using the same Line tool, right-click and choose Absolute X/Y.   
c. Enter these coordinates:  X:  369085 Y:  4795149, Enter 
d. Right-click again and choose Direction/Length. 
e. Set the direction to 90o and the distance to 60.5 m.  
f. Right-click and choose Finish Sketch. 

33. Save your edits, and quit editing 
 
Drawing Polygons - Polygons are created exactly like lines, except that the last vertex is 
automatically connected to the first node, completing the polygon. 
 
An EM61 electromagnetic scanner was used at this site to estimate the boundary of waste 
underground.  This device is basically a big metal detector, which can detect large metal 
objects underground.  In your map document is a layer showing EM61 results (this 
device was coupled with a GPS unit as it was moved around the site,  This layer is 
classified using measurements from the bottom coil of the EM61, green indicates little 
likelihood of metal, and red indicates the high likelihood of metal (and thus, trash). 
 

34. If necessary, add the EM61 layer and zoom to it. 
35. Save your project and close ArcMap.  Open ArcCatalog. 
36. Use your new found editing techniques to accomplish the following tasks: 



a. Create a new feature class in your feature dataset and call it 
Landfill_Estimated_Area.  

b. Change the Symbology to Biohazard Overlay (Double -click on the 
patch>Style References) Add the Environmental Symbol Palette. 

c. Start editing.. 
d. Select Landfill_Estimated_Area and choose New Template. The Create 

Select  the Polygon Tool. 
e.  Digitize a new polygon around the affected area; i.e., areas with BOT 

concentrations>30. (Basically that is any color other than dark green.)  
You will create a very irregular 
shape, using your own best 
judgement. 

f. Save your edits. 
g. Screen print your interface showing 

the new feature class in your table of 
contents and your polygon and paste 
it into your Report Sheet. 

37. Select by Location, those Parcels which 
intersect the LandFill_Estimated_Area. 

 
Q6.  Identify (by Parcel Number) the 
         selected parcels. (You may screen print your 
 result if that is easier) 
 
 

38. Start Editing, and choose  the 
Water_Lines Template  

39. Your task will be to fix some errors in 
the Water_Lines layer  This layer must 
connect to structures and other water 
lines, so activate snapping for: 
a. Water_Lines – vertex, edge and end 
b. Structure – vertex, edge and end 

40. Zoom into an area around the Chekov well (Select by Attributes and Zoom to 
Selected).   

41. Create a new line from the water main to the house, making sure that both 
ends get snapped.  

42. Next you will modify a feature. 
a. Zoom into the area where the water main bends easterly.  You will see that 

two nodes do not connect. 
 
 
 
 
 
 

Zoom into this area 



b. Select one line segment with the Line tool, Snap to endpoint and and snap 
to the other end to repair the line. 

c. Save your edits. 
d. Screen print your connection and paste it into your Report Sheet. 

 
Under normal conditions, when digitizing you have to click to make a vertex in a line or a 
polygon.  Streaming mode is used to create a line by tracing or free drawing.  Vertices are 
placed automatically based on the streaming tolerance set in the Editor Options menu.  
You are going to use the streaming mode to create a simple outline of two ponds in the 
area.   
 

43. Add the ortho layer (in your Ex_04 folder) to your map.   
a. Turn off any layers necessary for the photo to be visible. 
b. Pan to the southwestern corner of you area and choose two small ponds 

(they are very dark in the image) to digitize. 
c. Add the Ponds feature class from your Geodatabase. 
d. Use the polygon tool to digitize a pond.   
e. Digitize a second pond. 
f. Save your edits. 

44. Zoom out to where both ponds are clearly visible and get a screen print and 
paste it into your Report Sheet. 

45. Turn off off your orthophoto as this will slow down the drawing of your map. 
 

There are times when you will want to cut a polygon.  In this exercise, you will split a 
parcel that is being subdivided.  The owner of MAPLOT] = '00034-006.   -' wants to split 
his land so that the uncontaminated portion is a separate parcel.  You are going to split 
the parcel based on these coordinates: 
 

X:  368995; Y:   4795346; X:   369135; Y:   4795349 
46. Select the parcel. 
47. Select the “Cut Polygon” tool 

a. Use Absolute XY to enter the coordinates. 
b. Finish the Sketch after entering the second coordinate pair. 
c. This is creating a new polygon, if this were 
d. Open the Attribute table.  You should now have two parcels with the same 

maplot number but different measurements. 
Note that when this occurs in a Geodatabse, the Shape_Area field is updated 
automatically, showing the correct area.  This would not be true of a shapefile 
 

48. Screen print your split parcel and paste it into your report sheet. 
 
A landowner in the area has just consolidated two of his parcels into a single large lot.  
You are going to update the parcels accordingly. 
 

49. Select the parcels 00034-006.3 and 00034-006.4. (This is an OR query) 



a. On the Editor drop down menu choose Merge, and click OK to the dialog 
box that appears.  This is just asking you which attributes you want to 
maintain for the new polygon. 

b. The boundaries between the polygons should dissolve. 
50. Screen print your merged parcels and paste it into your Report Sheet. 
51. Save your Edits and Stop Editing. 
52. Save your file and close ArcMap. 

 
Editing with Topology 
       53.      Open ArcCatalog and right-click on your Wells  
       9b Feature Dataset. 
       54.       Select New -> Topology. 
               a.       Click Next to close the first dialog box. 
                   b.       Name your new topology and change the  
               tolerance cluster to 1 cm (.01 m). 
                  c.         Select Water_Lines, then Next.  
       d.         Leave the Rank at 1.  Ranks are used with 
        two or more features.  The most accurate 
        layer should have the lowest rank, as it  
        will change the least. 
      e.      Click Next. 
      f.      Choose the rule "Must not have dangles"  
       and click Next. 
      g.         Click Next then Finish.  This will create a 
       new topology feature in your feature  
       dataset.     
 
 
 
 
 
 
 
 
 
 
 
  
       

55.     Say “yes” to validate the topology. 
56.      Close ArcCatalog and open ArcMap 
57. Add the topology to your map.  Say "no" to adding participating feature    

classes, as you already have the Water_Lines in your map. 
 
You will see red squares wherever you have "dangling nodes".  Most of these dead end at 
structures so they are not errors.  However, a few are. 



     
      58.         Click on Go To XY on the ArcMap Toolbar: 
               a.       From the Select Units drop down box, select meters. 
                    b.       Enter the following coordinates;  X:   369437, Y:   4795289. 
                    c.       Select Zoom To.  (See Figure below) 
 
 
 
 
 
 
 
 
 
 
 
You should zoom to an area where you can see two water lines that do not connect to the 
main line. 
 
       59.        Right-click on one of the "offending" water lines, and choose Edit Vertex  
         from the Edit Toolbar.  Pull the vertex to the main line. 
       60.        Repeat with the other "offending" line. 
       61.        Screen print your corrected "dangle" and paste it into your report sheet. 
              
Deliverables: 
Submit your Report Sheet, with the answers to the 6 questions (2.5 points each) and the 7 
screen shots (5 Points Each). 

Zoom To                 Select Units 


