
Comprehensive GIS 
Digital Tax Parcel 
Data Correction  
MAKING THE CASE FOR ACCURATE GIS TAX PARCEL 
DATA: PUBLIC OFFICIALS GET ON BOARD FOR A 
PARCEL CORRECTION PILOT PROJECT.  
 
C O UN TYWIDE AN ALYSIS &   
PILOT-PROJEC T OV ERVIEW. 
 
 
 
 
 



Introduction 
• GIS Parcel Layer Problems. 

• Tax Sale Postings. 

• In-House QC Review. 

• Proposed Comprehensive Solution. 



Presentation Outline Overview 
I. Brief History of GIS Data Development 

II. Quality Control Issues with GIS Data  

III. Countywide Parcels: QC Analysis  

IV. Pilot Project Area: Overview & Analysis 

V. Scope of Work / Project Feasibility 

VI. Discussion and Conclusion 



Tioga County, Pennsylvania 
§ General Information about Tioga County, Pa. 



Tioga County, Pennsylvania 
§ General Information about Tioga County, Pa. 

Boroughs 
    Blossburg 
    Elkland 
    Knoxville 
    Lawrenceville 
    Liberty 
    Mansfield 
    Roseville 
    Tioga 
    Wellsboro 
    Westfield 

Bloss Township    
Brookfield Township 
Charleston Township 
Chatham Township 
Clymer Township 
Covington Township 
 Deerfield Township 
 Delmar Township 
 Duncan Township 
 Elk Township 
 Farmington Township 
 Gaines Township 
 Hamilton Township 
 Jackson Township 
 Lawrence Township 
     

Townships 
Liberty Township 
Middlebury Township 
Morris Township 
Nelson Township 
Osceola Township 
Putnam Township 
Richmond Township 
Rutland Township 
Shippen Township 
Sullivan Township 
Tioga Township 
Union Township 
Ward Township 
Westfield Township 



Tioga County, Pennsylvania 
§ General Information about Tioga County, Pa. (US Census) 

Population: 41,981.  
 

15,925 households. 
 

11,195 families residing in the county.  
 

Population Density, 36 people per square mile.  
 

19,893 housing units. 



GIS Development History 
SECTION 1 



I. GIS Development History  
§ Original tax assessment mylars (1950s-60s) 



I. GIS Development History  
§ Original tax assessment mylars (1950s-60s) 



I. GIS Development History  
§ Early 2000s tax parcel hard-copy maps were 

converted to digital format via tax plate maps, 
subdivision maps, etc. 



I. GIS Development History  
§ GIS formats utilized to satisfy State Statute 

requirements per Title 53 § 8834 “Assessment 
Records System.” 



I. GIS Development History  
§ Original tax assessment  
 mylars (1950s-60s) 

 



Shape Grantee Owner City Deeded Acres State 

Polygon Stock, Denise Wellsboro 12.36 PA 

Polygon Spencer, James Wellsboro 7.25 PA 

Polygon Logan, Charles Wellsboro 10.77 PA 

I. GIS Development History  
§ Vector data was created via heads-up digitizing 

techniques, e.g. edge matching existing 
sheets.  

 



I. GIS Development History  
§ Coordinate geometry and geodetic digital data 

referencing not available with early GIS 
toolsets.  

 



I. GIS Development History  
§ Other data sets created for system use: 
§ Road Centerlines 
§ Structure Location Points (911 Addressing) 
§ Municipality Boundaries  
§ Zip Codes 
§ Emergency Service Zones  
§ Hydrology  
§ Contour Intervals (Topography) 
§ Soil Zones & Types 
§ Building Footprints (Dimensions)  

 



I. GIS Development History  
§ System Use: 
§ County’s GIS repository: Enterprise 

Geodatabase.  
 
 

§ Managed with ArcSDE, Microsoft SQL 
Server & other licenses. 
 
 

§ Staff competency & survey grade work. 
 



Quality Control 
SECTION 2 



II. Quality Control 
§ “Ground-to-Grid” coordinate system correction of 

vector data. 
 
§ NAD 1983 State Plane Pennsylvania North 

FIPS 
 

§ Grid correction of +/- 7 degrees 
 

§ ArcGIS Desktop correction capability – COGO 
tools 

 
 



II. Quality Control 
§ Osceola Township Example 
 



§ “Jig-Saw Puzzle Effect” 
 

§ Correcting one area spawns a need for corrections in 
a much wider area 

 

II. Quality Control 



§ Overview of Area – No Aerial vs. Aerial 
 

II. Quality Control 



§ North Side 
 

II. Quality Control 



§ Middle Section 
 

II. Quality Control 



§ South Section 
 

II. Quality Control 



§ Bad Deeds 
 

II. Quality Control 



§ Survey / Geo-referencing Example 
 

II. Quality Control 



§ Survey / Geo-referencing Example 
 

II. Quality Control 



§ Example: County Commissioner's Property 
 

II. Quality Control 



§ US Army Corp of Engineers (USACE) Issues 
 

II. Quality Control 



§ US Army Corp of Engineers (USACE) Issues 
 

II. Quality Control 



§ US Army Corp of Engineers (USACE) Issues 
 

II. Quality Control 



§ US Army Corp of Engineers (USACE) Issues 
 

II. Quality Control 



§ US Army Corp of Engineers (USACE) Issues 
 

II. Quality Control 



§ US Army Corp of Engineers (USACE) Issues 
 

II. Quality Control 



§ US Army Corp of Engineers (USACE) Issues 
 

II. Quality Control 



§ Migrate tax parcel data to the ESRI / ArcGIS Parcel 
Fabric editing environment.  

 

II. Quality Control: Parcel Fabric 

 
ü Topology defines how vector data 
features share geometry.  
 
 
ü Topology defines and enforces data 
integrity rules.  
 

 
ü Example: no gaps or overlaps between 
polygons.  

 
 



Countywide Parcel 
Analysis 
SECTION 3 



§ Methodology: Comparing “Deeded” vs. “Calculated” 
Acres in the GIS datasets. 
 

§ Example Parcel / Table. 
 

III. Countywide Parcel Analysis 



§ Methodology: Comparing “Deeded” vs. “Calculated” 
Acres in the GIS datasets. 
 

§ Example Parcel. 
 

§ PIN #: 29-06B.00-015 
 

§ Richmond Township 

III. Countywide Parcel Analysis 



§ Methodology: If a parcel has a 
significant difference in the acres 
field…  
 

§ Then it is likely not drawn 
accurately.  

III. Countywide Parcel Analysis 



§ Methodology: If a parcel has a 
significant difference in the acres 
field…  
 

§ Then it is likely not drawn 
accurately.  

III. Countywide Parcel Analysis 



§ Deeded Acres – Calculated Acres = Acres Difference 
 

18.98 – 15.38 = 3.6 Acres Difference 

III. Countywide Parcel Analysis 



ü The area of one acre (red) overlaid 
on an American football field. 
 

ü One acre comprises 4,840 square 
yards or 43,560 square feet 
 

ü  An acre is a measure of area, and 
has no particular width, length or 
shape.  
 

ü One acre is 90.75 yards of a 53.33-
yard-wide American football field. 
The full field, including the end 
zones, covers approximately 1.32 
acres.  

III. Countywide Parcel Analysis 



ü Methodology: Comparing “Deeded” vs. 
“Calculated” Acres in the GIS datasets. 
 
ü Not a full-proof methodology.  
 
ü Parcels can be represented / drawn 

incorrectly and not show a significant 
acreage difference. 

 
ü Key concept in the ESRI parcel data model.  

III. Countywide Parcel Analysis 



ü Mapping Methodology 
 
ü Using parcel data in tabular (non-spatial) 

format (e.g. Microsoft Excel) 
 
ü Joining the tabular data to the County 

parcel map. 
 
ü Results.  

III. Countywide Parcel Analysis 



III. Countywide Parcel Analysis 



III. Countywide Parcel Analysis 
ü Methodology: Comparing “Deeded” vs. 

“Calculated” Acres in the GIS datasets. 



Pilot Project Area Analysis: 
Gaines Township 
SECTION 4 



ü Mapping Methodology 
 
ü Using parcel data in tabular (non-spatial) 

format (e.g. Microsoft Excel) 
 
ü Joining the tabular data to the County parcel 

map. 
 
ü Results.  

IV. Pilot Project 



ü Project Area Location 

IV. Pilot Project 

Subject 
Area 



ü Project Area Location 

IV. Pilot Project 



ü Pilot Project: Basic Info.  
 
ü 543 ownership parcels (641 Shapes). 

 
ü Route #6 Corridor (East-West) 
 
ü Shin Hollow Road (North-South) 
 
ü Representative Example 

IV. Pilot Project 



ü Pilot Project: Thematic Mapping 
 

IV. Pilot Project 



ü Pilot Project: Minimal Error (0.00 – 0.50) 
 

IV. Pilot Project 



ü Gaines Township Subdivision 

IV. Pilot Project 



ü Pilot Project: Low Error (0.51 – 2.00) 

IV. Pilot Project 



ü Pilot Project: Moderate Error (2.01 – 5.00) 

IV. Pilot Project 



ü Pilot Project: High Error Parcels (5.01-10.00) 

IV. Pilot Project 



ü Pilot Project: Very High Error Parcels (+10) 

IV. Pilot Project 



ü Pilot Project: Error Statistics (Pie Chart)  

IV. Pilot Project 



ü Pilot to Countywide Comparison 

IV. Pilot Project 



ü Pilot to Countywide Comparison 

IV. Pilot Project 



ü Sidwell Pilot Project Proposal 

IV. Pilot Project 

 
ü 543 ownership parcels (641 Shapes). 

 
ü Route #6 Corridor (East-West) 
 
ü Shin Hollow Road (North-South) 
 
ü Representative Example 



ü Pilot Project to Countywide Project 

IV. Pilot Project 

 
ü PGDB (Personal Geo-database). 
 

 
ü  Parcel Fabric as a Demo. 

 
 

ü  Combining Corrected parcels with 
“Legacy Map” with no further 
modification.  



ü Pilot Project to Countywide Project 

IV. Pilot Project 

 
ü File Geodatabase to SDE. 

 
 

ü Data maintained at survey grade for 
the life of the database system.   
 
 

ü  One-time investment.  



Scope of Work: Project 
Feasibility 
SECTION 5 



ü Items for Consideration: Workflow 
 
ü Gathering legal instruments for parcel 

corrections (e.g. deeds, surveys, etc). 
 
ü Attribute data. 
 
ü Data migration.  
 
ü Generating other data sets. 
 
ü Level of County staff involvement & time 

commitments. 
 
 

V. Scope of Work 



ü How will this project affect the other GIS 
datasets? 

 
§ Ranking: based on ESRI’s “Least - Squares 

Adjustment.” 
 
ü 1 – Coordinate Points, e.g. P.O.B. 
ü 2 – No coordinate points, but COGO closes.  
ü 3 – 3 & 4 not used. 
ü 5 – COGO with adjustment. 
ü 6 – Distances etc. provided by documentation.  

 
 
 

V. Scope of Work 



ü How will this project affect the other GIS 
datasets? 

 
Ranking: based on ESRI’s “Least Squares  
Adjustment.” 

 
§ 7 – No documentation or documentation 

without complete angles and distances.  
  

 Exempt land may be the key to locking 
some adjacent parcels. 

 
 
 

V. Scope of Work 



ü Items for consideration – workflow: 
§ UPI – Uniform Parcel Identifier 
 
 

V. Scope of Work: UPI Relation 



ü Items for consideration – workflow: 
 
§ UPI has many advantages... 

 
§ Revenue potential.  

 
§ Quality-control requirement  
 for accurate deeds.  

 
§ By design, will guarantee 
 accurate data process. 
 

V. Scope of Work: UPI Relation 



ü Items for consideration – workflow: 
 
§ Parcel fabric is the ideal  
 environment for a UPI  
 implemented system. 

 
§ Will not solve issues with  
 the legacy map. 

 
§ Inaccuracies could leave the  
 County susceptible to litigation. 

V. Scope of Work: UPI Relation 



§ Project will require access to deeds, survey maps, 
and subdivision maps.  

 
§ Remote access to Intra-net via VPN terminal in the 

Tax Assessment Office. 
 
§ Licensing options for Landex access:  
 
§ Utilizing licenses via existing contract with permission 

from Landex, Inc.  
 
§ Purchasing a temporary license for the duration of 

Pilot Project.  

V. Scope of Work: Logistics 



ü Recorder’s Office – Survey Index Books 

V. Scope of Work: UPI Relation 



ü Survey Index Books – Index by Township/Boro 

V. Scope of Work: Documentation 



ü Survey Index Books – Index by Owner Name 

V. Scope of Work: Documentation 



ü Survey Index Books – Scanning Options 

V. Scope of Work: Documentation 



ü Sidwell Pilot Project Proposal. 
 

 Additional proposed liability / 
disclaimer language: Section 3.6.   

V. Scope of Work: Documentation 



ü Is the project “doable” based on the information 
presented here?  

 
 

ü Cost analysis.  
 
 
ü Cost / benefit analysis.  
 

 
ü Grant money or any other external funding source. 

V. Scope of Work: Discussion 



Discussion & Conclusion 
SECTION 6 



ü Pros 
§ Ownership parcel lines will accurately match other 

GIS layers, e.g. updated imagery. 
Ø Building footprint layer with dimensions. 
Ø Structure points – 911 addresses. 
Ø Road centerlines.  
Ø Accurate with respect to other County GIS layers. 
 

§ Businesses that rely on accurate parcel data. 
Ø Gas-unit maps.  
Ø Real estate sales maps.  
Ø Lawyer / litigation searches & title searches.   

VI. Discussion & Conclusion 



ü Pros 
 
§ Reduce confusion among the general citizenry. 

 
§ General property line location inquiries. 

 
§ Property line disputes. 

 
§ Instances of trespassing, e.g. during hunting season. 

VI. Discussion & Conclusion 



ü Pros 
§ Increasing revenue. 
Ø Hyper-accurate parcel map availability may 

generate a significant amount of new digital data 
sales. 

Ø Justification for charging increased fees for digital 
data. 

 
§ Staff efficiency. 
Ø Processing new deeds and subdivision maps. 
Ø Quicker turnaround time.  

VI. Discussion & Conclusion 



ü Cons 
 
Ø Potential cost / funding for a Countywide project.  

 
Ø Staff may become heavily involved in collecting deeds 

and researching “problem areas.” 
 

Ø Evolution of technology – relevancy of this project.  

VI. Discussion & Conclusion 



ü Question and Answer: 
Ø What is the advantage of this system over the legacy 

Mylar-system and others? 
 

Ø Title 53 § 8834 of the PA statutes requires Counties to 
have a parcel mapping system. 
 

Ø The GIS mapping system is digital and dynamic. It 
also allows for the data to be housed in tabular form 
for export and numerical analysis.     
 

Ø Data can be used for Countywide projects, layers, etc. 

VI. Discussion & Conclusion 



ü Question and Answer 
§ What are the advantages for other Departments 

within the County? 
Ø Planning, EMS, Soil Conservation, Probation, & 

Sheriff’s Dept. among others routinely utilize parcel 
data.  

 
Ø Therefore, the benefits of high data accuracy levels 

are self evident. 
 
Ø Ownership parcels are the “base layer” for other 

GIS layers. 

VI. Discussion & Conclusion 



ü Question and Answer 
§ What are the advantages for the County’s 

municipalities. 
 
Ø Other municipalities will be able to see highly 

accurate depictions of property lines when 
analyzing their respective towns.  

 
Ø Example: GPS project and working with Duncan 

Township, in Antrim.  

VI. Discussion & Conclusion 



ü Question and Answer 
§ How will this benefit the general public and 

citizenry?  
 
Ø Data is made available to the public to consume 

through the internet.  
 

Ø The evolution of GIS will be more and more internet 
based with initiatives such as ArcGIS Online.  
 

Ø Accuracy in data will be crucial for map services 
consumed by a very wider range of users.  

VI. Discussion & Conclusion 



ü Pilot Project Completed 
Ø Areas of significant changed matched our theory on 

deeded vs. calculated acres.  
 
Ø Data shapes and attributes can be migrated into 

the SDE managed primary database.  
 

Ø Commissioners asked for a summary of pros/cons 
advantages disadvantages and history.  

 
Ø Link to memo HERE.  

Current Project Status 



What we learned… 

Current Project Status 



End Presentation  
THANK YOU 
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