
Digital As-Built Submittal Requirements

Eric Becker & Leane Welsh
Westfield Public Works Department (WPWD)

October 19, 2007



Westfield Public Works Department Westfield Public Works Department 

Digital AsDigital As--Built Submittal RequirementsBuilt Submittal Requirements

►► Presentation Outline Presentation Outline 

1.1. What is GISWhat is GIS
2.2. What / Who / Why / When What / Who / Why / When –– Digital Specs Origin Digital Specs Origin 
3.3. Digital Project Life CycleDigital Project Life Cycle
4.4. Overview of the Submittal Requirements Items Overview of the Submittal Requirements Items 
5.5. Overview of the Submittal SpreadsheetsOverview of the Submittal Spreadsheets
6.6. Overview of the CAD to GIS Conversion ProcessOverview of the CAD to GIS Conversion Process
7.7. Questions & AnswersQuestions & Answers



Geographic Information SystemGeographic Information System
(GIS) Feature Types(GIS) Feature Types

►►Points Points 
►►LinesLines
►►PolygonsPolygons



Geographic Information SystemGeographic Information System
(GIS) Feature Types(GIS) Feature Types

Attribute TablesAttribute Tables

►►All All -- Point, Line and Polygon FeaturesPoint, Line and Polygon Features
Feature Attribute TablesFeature Attribute Tables
►►PointsPoints

►► Hydrant Hydrant –– ID, Make, Model, Nozzle Size, year, ID, Make, Model, Nozzle Size, year, StortzStortz (Y/N)(Y/N)
►► LinesLines

►► Line Line –– ID, Type, Material, Diameter, Length, Install DateID, Type, Material, Diameter, Length, Install Date
►► PolygonsPolygons

►► Project Area Project Area –– ID, Names, Boundaries, Tracking StatusID, Names, Boundaries, Tracking Status



What / Who / Why / When What / Who / Why / When 
–– Digital Specs OriginDigital Specs Origin

WhatWhat

A Set of A Set of 
Standards, Specifications, and Templates For Standards, Specifications, and Templates For 

Submitting Digital Submitting Digital 
Water and Sewer Digital AsWater and Sewer Digital As--Built DataBuilt Data



What / Who / Why / When What / Who / Why / When 
–– Digital Specs OriginDigital Specs Origin

WhoWho

HagHagTagTag
Hamilton County Local Government GISHamilton County Local Government GIS Technical Advisory GroupTechnical Advisory Group

CarmelCarmel •• Fishers Fishers •• NoblesvilleNoblesville •• Westfield Westfield •• Hamilton CountyHamilton County



What / Who / Why / When What / Who / Why / When 
–– Digital Specs OriginDigital Specs Origin

WhyWhy

►►Create a very detailed and accurate GISCreate a very detailed and accurate GIS

►►GASB 34GASB 34

►►StormwaterStormwater Phase IIPhase II



What / Who / Why / When What / Who / Why / When 
–– Digital Specs OriginDigital Specs Origin

WhenWhen

►►Westfield Public Works Westfield Public Works -- 20042004

►►HAGTAG HAGTAG –– 2005 2005 



Westfield Public Works Department Westfield Public Works Department 
Digital AsDigital As--Built Submittal Requirements Built Submittal Requirements 

Life CycleLife Cycle

►► TAC TAC –– Technical Advisory Committee Technical Advisory Committee 
Engineering Firm/Developer meets with the Public WorksEngineering Firm/Developer meets with the Public Works
►► WPWD provides feedback pertaining to:WPWD provides feedback pertaining to:

The Town of Westfield Ordinances  The Town of Westfield Ordinances  
WPWD Construction Specifications and StandardsWPWD Construction Specifications and Standards

►► Plans are updated per TAC and approvedPlans are updated per TAC and approved

►► Digital construction plans Digital construction plans 
are delivered on CD to WPWD are delivered on CD to WPWD –– GIS GIS 



Westfield Public Works Department Westfield Public Works Department 
Digital AsDigital As--Built Submittal Requirements Built Submittal Requirements 

EnforcementEnforcement

Leverage Leverage 
Performance Bonds Performance Bonds 
►► Beginning stage of constructionBeginning stage of construction
►► Bond 110% of Estimated CostBond 110% of Estimated Cost

Maintenance BondsMaintenance Bonds
►► After project is completeAfter project is complete
►► Bond 10% of Actual CostBond 10% of Actual Cost



Westfield Public Works Department Westfield Public Works Department 
Digital AsDigital As--Built Submittal Requirements Built Submittal Requirements 

Life CycleLife Cycle

►► Construction plans Construction plans 
should include the following:should include the following:

1.1. Lot LinesLot Lines
2.2. Subdivision Section (drawn with a closed Subdivision Section (drawn with a closed polylinepolyline))
3.3. Street CenterlinesStreet Centerlines
4.4. Annotation for the Street NameAnnotation for the Street Name
5.5. Annotation for Lot NumbersAnnotation for Lot Numbers

Once the project is constructed,  Once the project is constructed,  
Digital AsDigital As--Built Submittal Requirements Built Submittal Requirements 
take effect take effect 



Overview of the Overview of the 
Submittal Requirements ItemsSubmittal Requirements Items

►► 1.0 General1.0 General
►► 2.0 As2.0 As--Built Built -- InfrastructureInfrastructure
►► 3.0 Secondary Plats3.0 Secondary Plats



1.2  1.2  -- Files must be submitted on a CDFiles must be submitted on a CD--ROMROM

1.3  1.3  -- The CD label shall include the following:The CD label shall include the following:
►► Engineering Company Name Engineering Company Name 

with prepared by statementwith prepared by statement
►► Project NameProject Name
►► Date that data is burnt onto CDDate that data is burnt onto CD
►► Designate CD as AsDesignate CD as As--Built, Construction Plan or Built, Construction Plan or 

OtherOther

Overview of the Overview of the 
Submittal Requirements ItemsSubmittal Requirements Items

1.0 General1.0 General



Overview of the Overview of the 
Submittal Requirements ItemsSubmittal Requirements Items

1.0 General1.0 General

1.41.4 Files must be submitted in DWG format.Files must be submitted in DWG format.

1.5.1.5. Each fileEach file should be for should be for one sectionone section of of 
development.  development.  

1.6.1.6. If multiple sectionsIf multiple sections are being submitted, are being submitted, filesfiles
shall be placed in shall be placed in separate directoriesseparate directories



Overview of the Overview of the 
Submittal Requirements ItemsSubmittal Requirements Items

1.0 General1.0 General

1.7.1.7.File File 
names names 
should should 
make make 
sensesense



Overview of the Overview of the 
Submittal Requirements ItemsSubmittal Requirements Items

1.0 General1.0 General
1.8.1.8. All elements reside in the primary drawing fileAll elements reside in the primary drawing file

No cells, blocks, or xNo cells, blocks, or x--refs attached to drawingrefs attached to drawing

1.9.1.9. Separate layers for relevant elements Separate layers for relevant elements 
with a logical descriptionwith a logical description

1.10.1.10. Projection shall be referenced to Projection shall be referenced to 
Indiana State Plane Coordinate SystemIndiana State Plane Coordinate System



Overview of the Overview of the 
Submittal Requirements ItemsSubmittal Requirements Items

1.0 General1.0 General
1.11.1.11. Tie into section corners in the Tie into section corners in the 

Indiana State Plane Coordinate System Indiana State Plane Coordinate System 

1.12.1.12. Easements shall be drawn as closed Easements shall be drawn as closed polylinespolylines



Overview of the Overview of the 
Submittal Requirements ItemsSubmittal Requirements Items

1.0 General1.0 General

1.14.  Open Ditches will be As1.14.  Open Ditches will be As--Built Built 

1.14.1 1.14.1 Flow line, toe of slope, top of bank, and sediment basinsFlow line, toe of slope, top of bank, and sediment basins
1.14.2 1.14.2 Cross sections Cross sections 
1.14.3 1.14.3 Outlet pipes  Outlet pipes  
1.14.41.14.4 Surface Pipes  Surface Pipes  
1.14.5 1.14.5 Special Structures  Special Structures  
1.14.6 1.14.6 Tributaries Tributaries -- 100 feet upstream 100 feet upstream 
1.14.71.14.7 Filter StripsFilter Strips
1.14.8 1.14.8 Utilities Utilities 
1.14.9 1.14.9 EasementsEasements



2.1.2.1. An Excel spreadsheet  An Excel spreadsheet  
populated with Aspopulated with As--Built data Built data 
following the layout standard providedfollowing the layout standard provided

2.2.2.2. All All StormwaterStormwater Structure Structure BMPBMP’’ss
must be listed in the Excel spreadsheet must be listed in the Excel spreadsheet 

Overview of the Overview of the 
Submittal Requirements ItemsSubmittal Requirements Items

2.0 As2.0 As--Built InfrastructureBuilt Infrastructure



2.5.2.5. The exact AsThe exact As--Built location of the following items:Built location of the following items:
2.5.1.2.5.1. Storm Water Manholes, Inlets, End Sections, Risers, PipesStorm Water Manholes, Inlets, End Sections, Risers, Pipes
2.5.2.2.5.2. DetentionDetention--Retention Ponds Retention Ponds 
2.5.3.2.5.3. SubSub--Surface Drains Surface Drains 
2.5.4.2.5.4. Flow line of swales and ditches Flow line of swales and ditches 
2.5.5.2.5.5. Sanitary Manholes, Lines, Lift Stations, Force Mains, WyesSanitary Manholes, Lines, Lift Stations, Force Mains, Wyes
2.5.6.2.5.6. Air Relief Air Relief 
2.5.7.2.5.7. Lateral markers Lateral markers 
2.5.8.   End of stubs2.5.8.   End of stubs
2.5.9.2.5.9. Hand holes and pavement loops Hand holes and pavement loops 
2.5.10.2.5.10. Pipe casingPipe casing
2.5.11.2.5.11. Water Main lines, laterals constructed, hydrants, and valvesWater Main lines, laterals constructed, hydrants, and valves

Overview of the Overview of the 
Submittal Requirements ItemsSubmittal Requirements Items

2.0 As2.0 As--Built InfrastructureBuilt Infrastructure



2.8.2.8. All storm water and sanitary structuresAll storm water and sanitary structures
will have top of castings and invert elevations.will have top of castings and invert elevations.

2.9.2.9. Structures will have an appropriate Structures will have an appropriate 
Structure ID Structure ID i.e. SAN_STR_NUi.e. SAN_STR_NU

2.10.2.10. All Infrastructure pipes will have a All Infrastructure pipes will have a 
length, pipe size (in inches) and material listedlength, pipe size (in inches) and material listed

Overview of the Overview of the 
Submittal Requirements ItemsSubmittal Requirements Items

2.0 As2.0 As--Built InfrastructureBuilt Infrastructure



2.11.2.11. Infrastructure line work Infrastructure line work 
must be continuous must be continuous polylinespolylines

With a beginning and ending With a beginning and ending 
at a structure insertion pointat a structure insertion point
connecting only two structures per lineconnecting only two structures per line

Lines must be drawn with the direction of flowLines must be drawn with the direction of flow

Overview of the Overview of the 
Submittal Requirements ItemsSubmittal Requirements Items

2.0 As2.0 As--Built InfrastructureBuilt Infrastructure



2.12.2.12. PDF of the signed paper AsPDF of the signed paper As--Built documents. Built documents. 

It must be legible, It must be legible, 
contain all Ascontain all As--Built data Built data 
including the profile sheets, including the profile sheets, 
and be reproducible to scale. and be reproducible to scale. 

The files must be a minimum of 300 dpi, The files must be a minimum of 300 dpi, 
rotated properly, rotated properly, 
and be stored in a separate folder on the CD.and be stored in a separate folder on the CD.

Overview of the Overview of the 
Submittal Requirements ItemsSubmittal Requirements Items

2.0 As2.0 As--Built InfrastructureBuilt Infrastructure



3.03.0 Secondary PlatsSecondary Plats

3.1.3.1. Layers that need to be included in the file must include but notLayers that need to be included in the file must include but not limited to:limited to:
3.1.1.3.1.1. Lot DimensionsLot Dimensions
3.1.2.3.1.2. Lot NumbersLot Numbers
3.1.3.3.1.3. Parcel LinesParcel Lines
3.1.4.3.1.4. Perimeter Boundary LinesPerimeter Boundary Lines
3.1.5.3.1.5. Right of Way LinesRight of Way Lines
3.1.6.3.1.6. Curve Data & Line TableCurve Data & Line Table
3.1.7.3.1.7. EasementsEasements
3.1.8.3.1.8. Road Center LinesRoad Center Lines
3.1.9.3.1.9. Lots Square FeetLots Square Feet
3.1.10.3.1.10. Street NamesStreet Names
3.1.11.3.1.11. MonumentationMonumentation
3.2.3.2. The digital file needs to match exactly the plat that is submittThe digital file needs to match exactly the plat that is submitted for recording.ed for recording.
3.3.3.3. Monuments in and on perimeter of the development Monuments in and on perimeter of the development 
3.4.3.4. A PDF file of the recorded Plat with the recording stamp. A PDF file of the recorded Plat with the recording stamp. 

Overview of the Overview of the 
Submittal Requirements ItemsSubmittal Requirements Items

2.0 As2.0 As--Built InfrastructureBuilt Infrastructure



Overview of the Submittal Spreadsheets Overview of the Submittal Spreadsheets 
DirectionsDirections



Overview of the Submittal Spreadsheets Overview of the Submittal Spreadsheets 
DirectionsDirections



Overview of the Submittal Spreadsheets Overview of the Submittal Spreadsheets 
San_StructureSan_Structure

Storm StructureStorm Structure



Overview of the Submittal Spreadsheets Overview of the Submittal Spreadsheets 
San_PipeSan_Pipe

Storm_PipeStorm_Pipe



Overview of the Submittal Spreadsheets Overview of the Submittal Spreadsheets 
BMP_NonBMP_Non StructureStructure



Overview of the Submittal Spreadsheets Overview of the Submittal Spreadsheets 
BMP_TypesBMP_Types -- Structure Structure BMPBMP’’ss



Overview of the Submittal Spreadsheets Overview of the Submittal Spreadsheets 
BMP_TypesBMP_Types -- Non Structure Non Structure BMPBMP’’ss



Overview of the Submittal Spreadsheets Overview of the Submittal Spreadsheets 
Water_NodeWater_Node

Water Hydrant  Water Hydrant  
Water_LineWater_Line



Leane OLeane O’’DanielDaniel
Westfield Public Works DepartmentWestfield Public Works Department

GIS TechnicianGIS Technician



Overview of the Overview of the 
CAD to GIS Conversion ProcessCAD to GIS Conversion Process

►►WPWD has 135WPWD has 135
Commercial and Residential Projects Commercial and Residential Projects 
in the pipeline since January 1, 2006in the pipeline since January 1, 2006

►►37 of those projects have completed the life 37 of those projects have completed the life 
cycle with conversion and acceptance of the cycle with conversion and acceptance of the 
AsAs--Built submittalsBuilt submittals





Ultimate goal Ultimate goal –– get the master GIS database populated with get the master GIS database populated with 
the Asthe As--Built submittal Information.Built submittal Information.

http://http://gis.westfield.in.gov/WPWD_Infrastructuregis.westfield.in.gov/WPWD_Infrastructure



CD Submittal CD Submittal 



Receive Digital Drawing and send Receive Digital Drawing and send 
confirmation letterconfirmation letter……



Three requirements for the SubmittalThree requirements for the Submittal

1.1. ..dwgdwg drawingdrawing



Three requirements for the SubmittalThree requirements for the Submittal

1.1. ..dwgdwg drawingdrawing
2.2. ..pdfpdf of Asof As--BuiltBuilt’’ss for development sectionfor development section



Three requirements for the SubmittalThree requirements for the Submittal

1.1. ..dwgdwg drawingdrawing
2.2. ..pdfpdf of Asof As--BuiltBuilt’’ss for development sectionfor development section
3.3. Excel Spreadsheet Excel Spreadsheet ““Digital AsDigital As--Built Table Built Table 

TemplateTemplate””



Added to FIFO cueAdded to FIFO cue……



Projects are tracked via board and Projects are tracked via board and 
Westfield GIS InternetWestfield GIS Internet

http://http://gis.westfield.in.gov/projecttrackinggis.westfield.in.gov/projecttracking//



Review for Major ErrorsReview for Major Errors

►►Coordinate System:  Coordinate System:  
NAD83, Indiana State Plane Coordinate System, NAD83, Indiana State Plane Coordinate System, 
East Zone, using U.S. Survey Feet, Hamilton East Zone, using U.S. Survey Feet, Hamilton 
County datum.County datum.

►►Digital AsDigital As--Built Table Template (Excel)Built Table Template (Excel)
Missing DataMissing Data

►►GPS Quality ControlGPS Quality Control
Distance check Distance check –– horizontal and verticalhorizontal and vertical



Check for correct coordinate system Check for correct coordinate system 
–– NAD83, Indiana State Plane, EastNAD83, Indiana State Plane, East



Check Digital AsCheck Digital As--Built table template Built table template 
for missing information and vs. the for missing information and vs. the 

..pdfpdf AsAs--Built DrawingBuilt Drawing



Approx. 10% of infrastructure Approx. 10% of infrastructure 
gathered via Survey Grade GPSgathered via Survey Grade GPS



Download points from GPSDownload points from GPS



Check for GPS vs. Feature Check for GPS vs. Feature 
Horizontal, Vertical Distance Horizontal, Vertical Distance 

AccuracyAccuracy



If Issues If Issues -- Send RejectionSend Rejection



AutoCAD drawing for development AutoCAD drawing for development 
section ready for processingsection ready for processing



The WPWD master GIS databaseThe WPWD master GIS database



After adding the CAD drawing into GIS, identify the After adding the CAD drawing into GIS, identify the 
layer layer –– Water Hydrants (Points).Water Hydrants (Points).



Export that layer to a shapefileExport that layer to a shapefile



Using GIS add the water hydrant Using GIS add the water hydrant 
shapefile (without attributes)shapefile (without attributes)……



Digital AsDigital As--Built Table TemplateBuilt Table Template
MS Excel contains the attributes MS Excel contains the attributes 

needed.needed.



Looking at the Excel Looking at the Excel 
““Digital AsDigital As--Built Table TemplateBuilt Table Template””



Using Using ArcCatalogArcCatalog to view the Excelto view the Excel



Add the Excel table to the mapAdd the Excel table to the map……



Open Both attribute tables and join.Open Both attribute tables and join.



After the Join, all attributes are After the Join, all attributes are 
present in the shapefile.present in the shapefile.



Export the shapefile (with attributes) Export the shapefile (with attributes) 
to the Asto the As--Built Built geodatabasegeodatabase

featureclassfeatureclass..



Ready to load into the Master GIS Ready to load into the Master GIS 
database. (Ultimate Goal)database. (Ultimate Goal)



After adding the CAD drawing into GIS, identify the After adding the CAD drawing into GIS, identify the 
layer layer –– Water Lines.Water Lines.



Select the layer, then export to a Select the layer, then export to a 
shapefile (without attributes).shapefile (without attributes).



Match the Line to the correct Row in the Excel SpreadsheetMatch the Line to the correct Row in the Excel Spreadsheet……



Ready for a joinReady for a join……



Export the shapefile (with attributes) Export the shapefile (with attributes) 
to the Asto the As--Built Built geodatabasegeodatabase

featureclassfeatureclass..



The AsThe As--Built Built geodatabasegeodatabase
featureclassesfeatureclasses are now ready to be are now ready to be 

loaded into the Master GIS database.loaded into the Master GIS database.



After loaded into the master GIS After loaded into the master GIS 
geodatabasegeodatabase……linked to a Server maplinked to a Server map



Zooming into the Server mapZooming into the Server map



May provide useful with May provide useful with 
orthophotographyorthophotography



Send Acceptance LetterSend Acceptance Letter



Ready for Town Council?Ready for Town Council?

If they have passed inspection by development If they have passed inspection by development 
construction.construction.
If their AsIf their As--Built submittal has been accepted.Built submittal has been accepted.

►►Ready to add to the Town Council Agenda:Ready to add to the Town Council Agenda:



Using AsUsing As--builtsbuilts to locateto locate



Using AsUsing As--builtsbuilts to locateto locate



CAD Based Conversion to GIS –
Digital As-Built Submittal Requirements

Eric Becker & Leane O'Daniel
Westfield Public Works Department (WPWD)

October 19, 2007

http://http://www.westfield.in.gov/giswww.westfield.in.gov/gis



Westfield Public Works Department Westfield Public Works Department 
CAD Based Conversion to GIS CAD Based Conversion to GIS ––

Digital AsDigital As--Built Submittal RequirementsBuilt Submittal Requirements
►► Presentation Outline Presentation Outline 

1.1. What is GISWhat is GIS
2.2. What / Who / Why / When What / Who / Why / When –– Digital Specs Origin Digital Specs Origin 
3.3. Digital Project Life CycleDigital Project Life Cycle
4.4. Overview of the Submittal Requirements Items Overview of the Submittal Requirements Items 
5.5. Overview of the Submittal SpreadsheetsOverview of the Submittal Spreadsheets
6.6. Overview of the CAD to GIS Conversion ProcessOverview of the CAD to GIS Conversion Process
7.7. Questions & AnswersQuestions & Answers

Questions?Questions?



Digital As-Built Submittal Requirements

Eric Becker & Leane O'Daniel
Westfield Public Works Department (WPWD)

IGIC GIS in Engineering - October 19, 2007

►► Westfield GIS:  Westfield GIS:  http://www.westfield.in.gov/gishttp://www.westfield.in.gov/gis
►► Utility Infrastructure:  Utility Infrastructure:  http://gis.westfield.in.gov/WPWD_Infrastructurehttp://gis.westfield.in.gov/WPWD_Infrastructure
►► Project Tracking:  Project Tracking:  http://gis.westfield.in.gov/projecttrackinghttp://gis.westfield.in.gov/projecttracking
►► Locates:  Locates:  http://www.iupps.orghttp://www.iupps.org


