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Introduction & Purpose
• GCDB Enhancement Process
• Five Major Tasks

– Define Collection Areas
– Corner Recordation Research
– Coordinate Collection
– GCDB Adjustment
– Billings Redline Area Parcel Adjustment

• Tasks contracted under 06-1263B, Master 
Contract for IT Services.   State of Montana



Define Collection Areas
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Collection Areas

Lewistown
Harlowton
Roundup
Ryegate
Stanford

Collection areas 
are established in 
collaboration 
with County Tax 
Assessors and 
State Coordinator
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Priority Areas, GCDB Enhancement
Billings Area

Nineteen townships within Yellowstone 
County were targeted for GCDB 
enhancement (tasks 1 through 3) 

Priority Area 1:  5 Townships
Priority Area 2 : 8 Townships
Priority Area 3 : 6 Townships
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Billings Redline Area – Parcel 
Adjustment

Billings Redline Area:  5 Twps.
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Design and Development Approach

• Corner Recordation Research
– Surveying Contractor

• Acquire and evaluate all corner recordation records
• Records for the adjacent townships are evaluated as required
• Each corner record is reviewed and interpreted by an 

experienced Land Surveyor 
• A data matrix is developed to prioritize the land corners in 

each contracted township
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Corner Matrix Parameters

• Chain of history to original corner
• Geographic coordinates
• Local coordinates
• Local control
• Historic use 
• Established by proportion



Complete Corner Analysis Task



Corner Records Research



GCDB Reliability
• Reliability values are computed using GMM/PCCS software tools
• Each coordinate is assigned a reliability factor indicating the error

ellipse in feet, in both northing and easting

General error estimate values  are as follows:
Code Method Error Estimate

1 First Order Survey 1 foot or less

2 Second and Third Order Surveys 3 feet or less

3 Photogrammetric  Tie Point 10 feet or less

4 Digitized 7.5 Minute Quad Sheets
USGS Solid Lines

40 feet or less

5 Digitized 15 Minute Quad Sheets 100 feet or less

6 Other > 100 feet



Reliability Analysis



Collecting New Survey Control
Identify Target Corners
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• Establish coordinate collection priority
– Group meeting
– Identify surface land ownership (Fed/State/Fee)
– Identify owners from CAMA parcels
– Make contact for an appointment for access

Coordinate Collection
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Survey Community Involvement

• Sponsor an informational meeting/data call
– Federal
– State
– Local (utilities)
– Private land surveyors
– Utilities
– Other…

• Seek useable geographic coordinates that each entity 
may possess and be willing to submit to the project.  
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Coordinate Collection Cont…
• Surveying contractor begins coordinate collection for approved corners.
• Collection Steps;

– Determine if the targeted corners still exist.
– Search each corner with the following information in hand:

• GCDB  search radius coordinate 
• Certified corner record
• RTK set up to navigate to the position

– When found, the corner is observed and recorded, the antenna data dumped, re-
observed and recorded.  The coordinates values are evaluated in the field 
before leaving.  

– Prior to certifying existing corners with coordinates, surveyors perform a 
thorough review of the methods and accuracy standards that were incorporated 
in the data collection. (coordinates obtained from third parties)

– New coordinates are submitted to the National Geodetic Survey (NGS) Online 
Positioning Users Service (OPUS) solution program.



Coordinate Collection Cont…
• Collected coordinates and Metadata are entered into the Microsoft EXCEL 

Workbook that meets the specifications of the State Survey Control 
database.

• Records
– Surveyor Identification

– Project Information

– Point Information
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GCDB Adjustment
• Premier Obtains the most current GCDB data from the BLM
• Add the control data collected by Survey Contractor
• Perform least-squares adjustment on each township using 

the BLM’s GMM software
• Following the and approval from the Project Team, Premier 

performs a regional adjustment on the contracted and
adjoining townships. 

• Township validation:
– Process flat files through the BLM’s DCCS/Data Prep Version 1.04-

11162001
– Standard processing errors are reported in error logs and are corrected prior 

to submittal to the BLM.
– Discretionary Task: Premier processes the contracted and adjoining 

townships through FIXLX, which validates topology along the boundaries 
(corner and boundary line positions).   
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Billings Redline Area Parcel 
Adjustment

• Define and develop methods & procedures based upon approved specifications & 
source data

– Identify a pilot area(s)
– Discuss initial data collection methods
– Identify reference themes

• Subdivision Plats
• Block boundary data
• Edge of pavement data
• Street centerlines
• Sources of imagery

– Visual evidence…
– If multiple reference themes exist, which is the ruling source

– Document inspection criteria
– Document acceptance criteria

• Complete pilot area and submit data for evaluation
– Discuss/demonstrate production methodology with the project team
– Define and document the approved processes and proceed with production
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Parcel Registration
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Parcel Structure Cont…



Parcel Adjustment
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Before

After
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Communications Plan
• Weekly Reports

– Survey Firm reports to Premier COB, each Friday
– Premier reports to team COB, each Monday

• Report Contents
– Accomplishments

• By production task (Corner inventory, adjustment, parcel alignment, etc.)
– Current Problems

• By production task
• Proposed resolution

– Technical Requests
– Risks Identified

• Risk impacts/mitigation measures
– Recommendations
– Deliveries
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Communications Cont…

• Requests for technical direction (ReqTec)
– Each request contains:

• ID number
• Date submitted
• Description of the problem
• PDS suggested resolution
• Customer defined resolution
• Date issue was resolved
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Project Team

Stewart Kirkpatrick, State of Montana
Annette Cabera, Yellowstone County
Tom Tully, City of Billings
Mike Birtles, Bureau of Land Management
Bill Grayson, Bureau of Land Management
Gerald Pavlick, Morrison Maierle 
Scott Slotsve, Morrison Maierle 
Bob Johnson, Premier Data Services
Ben Knott, Premier Data Services
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Putting It All Together
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Discussion/Follow-up
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