PROJECT 2: Developing GIS Data for Sewer & Water
Due date:  March  7
3/26/2008
The goal of this exercise is to create a geodatabase for the City of Rowlett detailing its water and sanitary sewer systems. This can be used for network documentation and management, as well as to model the networks for purposes such as: tracing the possible sources of contaminants; identifying sectors affected when valves are closed, etc.. For these applications to function correctly, the layers must be topologically “clean:” all line feature segments must connect (snap);  valve points must snap to line features, etc..

The exercise is intended to demonstrate the approach necessary to produce a GIS layer and is based upon an actual project conducted by UTD for the City of Rowlett. It provides experience with some or all of the following and how they may be used together to create a layer:


Georeferencing (in this case scanned CAD drawings)


Spatial Adjustment of vector data


Use of CAD digital files


Geodatabase domains and edit control


Use of  topology to identify errors and “clean” data


Line and point editing 

Geometric Networks 


ArcScan (optional)

Data Provided

All data is available at: p:\briggs\g6382\Exercise_data in the folders project2 and Rowlett and via ftp from ftp://charlotte.utdallas.edu/gisdata/
The Rowlett folder is about 1 GB.  However all you really need is the As-built sub-folder, and the orthos covering your assigned region.  This should fit on one CD, along with the data in the Project2 folder. You can them explore these for the specific files you will need.
Reference layers located in the project2 folder (which includes project2.zip with all files in the folder)

--region (you will be assigned to complete a part of one region)


--parcels  (use this layer for all positioning)

--subdivisions (use to find the specific as-builts for your section.)


--roads

--city boundary
CAD digital files


--Rowlett_sewer.DXF


--this was one source for the sewer data in the Geodatabase and is here for reference



--you probably don’t need to use this file at all when working with the sewer layer


--Rowlett_water.DXF


--load this into ArcMap and display the Polyline and Anno layers




use these to help identify the fire hydrant locations

Scanned as-builts for Subdivisions, commercial lots, etc..  (in the Rowlett folder)

--Geodatabase sewer and water layers need to be created to match these 

--DO NOT download “en mass” in the lab.



-- Download only the selected images you will actually use
Ortho Images for the city in Mr. Sid format

--useful as a background guide


--again, DO NOT download “en mass” in the lab.

· Download only the selected images you will actually use

· ortho_layout.jpg contains a guide (in both project2 and ortho folders)
 
Methodology

When editing, be sure to set snapping environment so that line segments snap together and nodes snap to lines.

There are various approaches you can take, and the order of steps will vary, but basically the following will be involved. However, you will have to experiment and will likely go down roads that don’t work out!
1. Create a geodatabase

   --this should have domains and defaults established to assist with editing 

--see table at end of this document for required geodatabase schema (structure)


--be sure to apply an appropriate domain to each variable and set defaults for all variables


--We discussed setting defaults and domains in GISC 6383. See the Geodatabase Demo document


      (av9gdb.doc), in particular sections # 1-17, 20


--you will likely need to experiment several times with this and the CAD data

2. Examine the CAD files


--import to geodatabase layers


--make decision as to how you will use these data--or whether to use them at all!


--can you use topology to help with cleaning up the data?

3. Georeference the asbuilts for your region


use subdivisions layer to approximate positions for  images



use parcels for exact positioning



establish links only within area with sewer/water lines

generally, use first order polynomial transformation (CAD should be planimetrically correct), but may have to use higher order if distorted for some reason
4. For Sewer lines and points (Sewer is much easier than water!) 

As builts are not easy to read, great care  needs to be taken


--think about how things fit together. 


--Read the notes about types of fittings to help understand the network structure



(e.g. if notes say “install Tee” you know you have a junction)


--remember that sewage flows by gravity

For points:


Add, delete or move points as needed to match asbuilts


  --move points if possible rather than deleting and adding


Use only point types identified by the domain





--manholes, cleanouts, lift stations, caps
Add caps (plugs) if a line ends without some other feature type (e.g manhole etc.), even if nothing is shown on the as-built (this will help with topology checking 


Add comments in the comments field to identify unusual circumstances



Points must be  snapped to  lines, or to ends if at intersection

For Lines


Be careful not to confuse water and sewer lines. 


  --Sewer lines often identified as SS (sanitary sewer)


Lines should be located on correct side of street


Lines should be split (separate features) at every intersection, point feature, or  line size change



Lines which split for no apparent reason should be merged.


The notes about fittings can  help identify the line sizes




(e.g if note says “install 8x8x6 Tee” you know you have a 6” line joining an 8”)

5. For  water lines and points
The Rowlett_water.dxf CAD  polylines and anno layers  can help identify features. The lines and points features are not well positioned. You may want to consider doing a spatial adjustment to reposition them. Use parcels layer for exact positioning.

For points:
The CAD polylines layer can help you identify the  location of fire hydrants (line synbol)


--note that the point layer in the geodatabase does not give accurate locations for these

The CAD anno layer can help you locate exact position of main valves based on the T symbol


--note that the point layer does not give accurate locations for these 

Use only point types identified by the domain




--main valves and fire hydrants


--add comments in a comments field to identify unusual circumstances


-- We are not including “plug” valves associated with fire hydrants

Points must be snapped to  lines, or to ends if at intersection

A short stub line should be added for each fire hydrant to connect it to the main line


(hydrants are usually on sidewalk, waterline runs down the street)

For lines:


The CAD polylines layer can 


--help show detail in the “blow-up circles” 

Be careful not to confuse water and sewer lines. 


  --Sewer lines often identified as SS (sanitary sewer)

Lines should be located on correct side of street

Lines may need to be connected to fill gaps (however, be sure lines really do connect on asbuilts!)


You may then need to merge segments if there is no reason for multiple segments

Lines should be split (separate features) at every intersection, point feature, or  line size change



Lines which split for no apparent reason should be merged.

The notes about fittings can  help identify the line sizes



(e.g if note says “install 8x8x6 Tee” you know you have a 6” line joining an 8”)

6. Validate the Data
Use topology rules and/or utility network analyst to check your data entry and establish flow paths.

For sewer, set sink at what appears to be lowest point. For water, set source at start of largest pipe.

Note: if you apply topology rules, you will need to delete them before you can create a network.

Product to Hand-in (deliverables).

You will deliver a water and sewer database on CD or zip disk containing both lines and points layers covering  at least two contiguous asbuilts in your assigned area.. The specific deliverables should include:

· A sewer and water geodatabase covering your region with line and fittings layers, defined domains,  defaults,  etc.., as required by the geodatabase schema (see below) as if this was to be the operational water & sewer data base for the City.

· Asbuilts with “World” files for the asbuilts you used. Be sure that the asbuilts are identified. And  included in the map document.
· An ArcMap map document (.mxd file) that displays the data. All layers referenced by this document must be in the Rowlett geodatabase. The mxd file should  open correctly  from the CD or zip disk. 


(Use “relative path names”: go to File>Document Properties> Data Sources options)

· A print of the map document(s) showing your edited data. Use standard water/wastewater  symbols. Provide evidence (e.g. maps) of the use of topology rules or network analysis to check your data.

· A “final report” documenting the steps/procedures that you followed, the major assumptions and/or decisions you made when deciding your approach and preparing the data,  an evaluation of the techniques and data sets you used and didn’t use,  and comments on how you might approach this project in the future. Be sure to name in this final report the .mxd file and the geodatabase file that you are “handing in” on the CD. 
Note: Quality of results rather than quantity is more important, however you should not select as-builts for your area purely because they are small or simple!

Getting Help

· There is a short discussion of editing in the arcmap1.doc used earlier  this semester.

· There is an “editing lines” document (av9edit_line.doc) available in the GISC 6382 course web page 

· We conducted an exercise on editing polygons in GISC 6381 Intro To GIS. The Editing Hints document  (av9edit.doc) provides editing hints. 

· The following ESRI manual is helpful: ArcGIS 9: Editing in ArcMap, ESRI 2002. A copy is available in in .pdf format at P:\ArcGIS_9-Help\ESRI_Library_9\ArcGIS_Desktop
· See the section on editing in the course text in GISC 6381: We discussed creating geodatabases and setting defaults and domains in GISC 6383. See the Geodatabase Demo document (av9gdb.doc). Be sure to also see Geodatabase Schema notes below.
· If you want to try using ArcScan, see Using_ArcScan_for_ArcGIS.pdf at  


P:\ArcGIS_9-Help\ESRI_Library_9\ArcGIS_Extensions
Geodatabase Schema:  use three feature data sets as follows
Codes for “type” are shown but, to keep it simpler, do not use subtypes.  Apply domains instead.
1. Sewer


Swr_line  feature class


Fields (Variables)


SwrLi_type  (short integer)



0—Force Main




1—Gravity Main (default)




2--Lateral (no need to include lines)



SwrLi_size (short integer) (default: 8”, or as appropriate)



SwrLi_date (short integer)  Obtain from date of as-built


SwrLi_notes (text)


Swr_fitting  feature class


Fields (Variables)


SwrFit_type (text)




MH—manhole  (default)




CO—clean out




LS—lift station




EC---end cap or plug



SwrFit_ID (short integer) Populate with your own  unique values


SwrFit_notes (text)

2. Water


Wtr_line  feature class


Fields (Variables)


WtrLi_type  (short integer)



1--Main (default)




2--Lateral (no need to include lines)




3--Stub  (for fire hydrants)


WtrLi_size (short integer) (default: 6”, or as appropriate)



WtrLi_date (short integer)  Obtain from date of as-built


WtrLi_notes (text)


Wtr_fitting feature class


Variables:



WtrFit_type (text)




FH—Fire  hydrant




VL—Main Valve  (default)



EC—end cap or plug



WtrFit_ID (short integer)  Populate with your own  unique values


WtrFit_notes  (text)

3. BaseLayers


Use this to hold various reference layers for your area—parcels, etc..

Domains and Defaults

Alternative defaults may be used if more appropriate for your data.

The following domains should be established and then applied to the appropriate variables.


SwrLi_Dom     (coded value—see above)



SwrFit_Dom    (coded value—see above)



WtrLi_Dom    (coded value—see above)



WtrFit_Dom    (coded value—see above)



Date_Dom       (range 1940-2020)



LiSize_Dom    (coded value—not range, cos all pipe sizes don’t exist)




1, 2, 4, 6, 8, 10, 12, 15, 16,18, 21, 24,30,36
All fields in the geodatabase must have an appropriate domain and default applied.

Certain fields (variables) are included in the schema for future use (e.g. fitting IDs, laterals) and do not need to be populated for this exercise.

Hints on Setting up the Geodatabase, Domains, and Defaults

We discussed  geodatabases, defaults and domains in the first lecture. The Geodatabase Demo document (av9gdb.doc) goes through the process. This document progressively introduces concepts, but there is a faster way to proceed in practice. Also, the suggested schema above is not identical to that described in  av9gdb.doc since I suggest that you do not use subtypes.

You can proceed as follows: 

1.  Create a gdb  (#3 in av9gdb.doc)
2. Set up two feature data sets for sewer and water respectively.   Import coordinate system from rowlett city boundary file  (Rowlett_20020924_citylimit.shp). (#4, #5 in av9gdb.doc)
3.   Go to gdb properties and set up domains  (e.g. SwrLi, SwrFit)
                 --see #16 in av9gdb.doc for how to do this
                --see bottom of  page 4 above (p. 4 in proj2_edit.doc)  for the names of the domains
                      --the values to set up for these domains are in the main part of the schema on the same page
                        (sorry, this is not very clear)
                --domains establish the values a variable (field) is allowed to take on

                --in general, domains have the same name as the field to which you will later apply them. They 
                       must be the same field type.                   
4.   You now need to:
             --add the feature classes (data layers)  (Swr_line, Swr_fitting, Wtr_line, Wtr_fitting)
             --add the fields  (variables)  for each feature class 
             --assign domains and defaults to each field
          These are described as three separate operations in av9gdb.doc (#7, #8, #17).
          In fact, they can all be done via one wizard as described below.
5.  Create feature classes,  add fields, and apply domains in one step
             --right click on feature data set (e,g, sewer and select New/Feature Class)
                On first panel specify:  Name e.g  Swr_line  Type (geometry type):  Line features.  Click Next
                On second panel accept default for Configuration Keyword. Click Next
                On third panel in top box, enter field name for each field in left column,  field type in right column
                      examples would be  Name:  SwrLi_type     Type: short integer
                   On the same panel, after entering name and type,   select this field by clicking at start of row.
                  Go to the bottom  box; on the Domain row, click in blank cell to get drop down list and 
                       select desired domain to apply: SwrLi_Dom


--also select domain value to use as the default.
                   Repeat for all fields you wish to add,  then click Finish
             --repeat for other Feature classes you wish to add.
6.  If you forget something after finishing all of this, you can:
                --go to Feature Class/ Properties to add additional fields and/or set domains and defaults
7. Using domains (see #22 in av9gdb.doc)
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