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[bookmark: _Toc236118836]Executive Summary
Following the completion of the GIS Coordination Strategic Plan in 2022, The Montana Spatial Data Infrastructure (MSDI) Theme Leads were tasked with creating a data improvement plan for their theme. This business plan formalized the process for how the Montana State Library (MSL) creates a data quality improvement strategy. 
The data improvement plan identified measures to assess each subthemes. Additionally, resources and funding were considered. Through the findings of this assessment, near-term goals have been identified. Working groups have been convened with the intent that through the continued collaboration of partners input can be obtained, goals can be prioritized, and updates provided. 
Through the Data Improvement Plan, the MSDI Administrative Boundaries subthemes assessment has provided a baseline from which future improvements can be measured. The near-term goals that were identified reflect the need to further describe the current state of the subthemes to determine where there are issues to address and the work should be focused. The key takeways from the plan include the need to further assess the subthemes for completeness and integrity such as topology errors. The main focus will be to review and improve how the data are made available for public consumption.  
[bookmark: _Toc236118837]Theme Definition and Description
Administrative Boundaries are defined as legally documented and attributed jurisdictional boundaries. These boundaries define the rights, responsibilities, and interests on the land. They refer to entities within a government structure created by law to perform a government function
The Administrative Boundaries Theme currently consists of forty-three (43) subthemes.  The subthemes can be further separated into three (3) categories: Core, Census, and Election Districts. The Core subthemes are the primary subthemes. They are maintained statewide and are mapped to align with other MSDI data themes where appropriate. Data sources include federal, state, local government, and private entities.  
[bookmark: _Toc236118838]Core Subthemes
	· State Boundary
	· County Boundaries

	· Congressional Districts
	· Incorporated Places

	· Legislative Districts
	· Rural Fire Districts

	· County Commissioner Districts
	· Soil Conservation Districts

	· Voting Precincts
	· Tax Increment Financing Districts

	· Tribal Nations Reservations
	· Weed Management Districts

	· Tribal Nations Off Reservation Tribal Land
	· Managed Areas

	· School Districts (Elementary, Secondary, Unified)
	



[bookmark: _Toc236118839]Census Data Subthemes
	· State Boundary
	· County Boundaries

	· Congressional Districts
	· Voting Precincts

	· Legislative Districts
	· Incorporated Places

	· School Districts (Elementary, Secondary, Unified)
	· Reservations



[bookmark: _Toc236118840]Election Districts Subthemes
	· Precinct Splits
· Ambulance/EMS
	· Judicial
· Jury
	· Sewer
· Soil Conservation

	· Cemetery
	· Library
	· Special

	· City
	· Mosquito
	· State

	· Community Council
	· Park and Recreation
	· Study Commission

	· Congressional
· County 
	· Public Service Commission
· Resort
	· Supreme Court Justice
· Transportation

	· County Commissioner
· Fire
	· Rural
· Rural Improvement
	· Voting Precincts
· Voting Ward

	· Hospital
	· School
	· Water

	· House
	· School Single Member Trustee
	

	· Irrigation
	· Senate
	



Note that the core subthemes are also represented within the Census Data and Election Districts Subthemes. The Census Data Subthemes are also maintained by the US Census Bureau. The Election Districts Subthemes have been created to meet the business needs of the Montana Secretary of State’s Office Geo-Enabled Elections. Only election districts that counties hold elections for have been added to these feature classes. They do not represent a full statewide collection for each district. 
[bookmark: _Toc236118841]Individual Theme Testimonials 
The Secretary of State and Montana Counties rely on the Montana State Library for accurate elections.  
"The right of voting for representatives is the primary right by which other rights are protected." Thomas Paine 
Stuart Fuller, Election and Voter Services Division, Secretary of State 
What is on your ballot is determined by where you live.  Every voter must be assigned the correct ballot and that requirement depends entirely on accurate geography.  When the Secretary of State’s office set out to modernize Montana’s election management system (ElectMT) with GIS technology, we did not have to build the underlying geospatial information from the ground up.  The Montana State Library already maintained it in the form of data in the Montana Spatial Data Infrastructure (MSDI).   
The State Library oversees the development and maintenance of two MSDI themes that are essential for accurate elections: Administrative Boundaries and Structures & Addresses.  The Administrative Boundaries information is what is used to build elections and set up ballots.  In Elections, the basic unit is a “precinct split” which is the smallest area in which the same combination of election districts is contested.  Each precinct split represents a unique combination of the administrative boundaries within a county voting precinct.  The ballot is configured based on those precinct splits and that determines which races and ballot issues need to appear on the ballot.  Because the Administrative Boundary theme is accurate and authoritative the subsequent ballot is configured with only the correct contests.  Voters receive a ballot that contains every contest they are entitled to vote on and none that they are not.  
To determine which precinct split a voter is assigned to, the residential address of the voter is used.  The MSDI Structures & Addresses theme information is used to geolocate the address of the voter and based on that location a precinct split is assigned to the voter.  The Structures and Addresses theme is the same one used by and updated by counties for Next Generation 911 and broadband mapping.  Reusing the authoritative source for voter’s address location ensures that voter’s residential addresses are correctly mapped, and voters are automatically assigned the correct precinct split.  
Integration of the two MSDI themes with ElectMT results in a voter registration and election management system that is more accurate, more consistent across all 56 counties, and far less dependent on time-consuming manual map work that county election administrators once carried out alone.   
Community Planning Made Easy with Montana Spatial Data Infrastructure
Dave Ritts, Montana Department of Commerce
The Montana Department of Commerce developed the Community Planning Platform to make planning resources available to communities throughout Montana. Mapping applications in the CPP use public services from the Montana Spatial Data Infrastructure maintained by the Montana State Library. Key services include administrative boundaries, Cadastral, hydrography, imagery, transportation and structures and addresses.
The administrative boundaries framework is particularly useful; it’s a free, easy-to-use and trusted resource for state, reservation, county and incorporated cities and towns, school district, election district and legislative district boundaries in Montana. These foundational services are the spatial backbone to mapping applications with water resources for planners, parcel development patterns and business assets and opportunities. Commerce could not have developed statewide maps without this critical set of map services
[bookmark: _Toc236118842]The Plan (3-5 years)
Through the Data Quality Assessment Matrix and Data Improvement Plan, holding MSDI Administrative Boundary Working Group meetings, and presenting at the Montana Association of Geographic Information Professionals (MAGIP) Big Sky GeoCon conference, near-term goals were identified. These objectives will be prioritized within the next three to five years. Progress on these items will be quantified within the Data Improvement Plan and reported back through the Working Group.
These goals are listed in no order of priority:
1. Increase cadence of working groups meetings​
2. Review outreach
3. Review and create documentation for all business processes and publications for both internal use and external access​
4. Inventory current data, map, web map and application products​
5. Review publicly available items for redundancy, ADA accessibility, and consistency of look and feel including brand recognition​
6. Identify incomplete and new datasets​
7. Identify topology errors​
8. Review data schema ​
9. Validate metadata
10. Improve update frequency​
11. Review and update publishing process for efficiency and consistency​
​
[bookmark: _Toc236118843]Increase cadence of working groups meetings​
Updates have been provided annually at the MAGIP GIS Conference. In 2025 and in 2026, MSDI Administrative Boundary Working Group Meetings were hosted annually. The plan is to increase this cadence to at least twice a year or as often as quarterly depending on interest, availability, and content. 
[bookmark: _Toc236118844]Review outreach
Along with the goal of hosting more frequent working group meetings, how, where, and when outreach is provided will be reviewed with the goal of looking for gaps and opportunities.
[bookmark: _Toc236118845]Review and create documentation for all business processes and publications for both internal use and external access​
Before assessing the subthemes and updating processes, a thorough review of current documentation and business processes will be undertaken. Documentation will be updated to reflect current practices. 
[bookmark: _Toc236118846]Identify topology errors
An analysis of each subtheme will be performed to quantify which subthemes have topology errors within and between feature classes. Additionally, a report on the number of errors for each subtheme will be provided.
[bookmark: _Toc236118847]Identify incomplete datasets​
In addition to reviewing subthemes for topology errors, included in this plan is an assessment to identify incomplete datasets. The review will identify districts such as water districts that are not currently mapped within the feature class, as well as reviewing the current boundaries that are mapped for accuracy. This assessment would also include identifying subthemes that are not currently maintained within the MSDI Administrative Boundaries Theme such as Herd Districts. 
[bookmark: _Toc236118848]Review data schema ​
A review of each subthemes data schema will include completeness, consistency between subthemes, and the relevance of attribute fields to meet business needs. This review goes hand-in-hand with the other validation items identified.
[bookmark: _Toc236118849]Validate metadata​
A fourth component of the subtheme assessment will be a thorough review of the metadata items to evaluate consistency between subthemes and compliance with MSL standard requirements for inclusion in current and future data discovery applications, such as the Data List or a new Hub Site / Open Data Portal.
[bookmark: _Toc236118850]Improve update frequency​
With the forthcoming move to a new cloud architecture platform a near-term goal will be to publish all subthemes monthly at a minimum if there are changes instead of annually. This goal will require updates to the publishing process.
[bookmark: _Toc236118851]Review and update publishing process for efficiency and consistency​
With the update to the publishing process, a review of the current process will be performed to look for ways to make the process more efficient and to ensure consistency in publicly available products.
[bookmark: _Toc236118852]Inventory current data, map, web map and application products​
In addition to assessing the data for each subtheme, an inventory of publicly available data products, maps, web maps, and web applications will be completed. This inventory is necessary to understand what is currently being supported.
[bookmark: _Toc236118853]Review publicly available items for redundancy, ADA accessibility, and consistency of look and feel including brand recognition​
Along with an inventory of public products, the items will be assessed for application type and future maintenance, ADA accessibility, consistency (including subtheme and field names), branding, and to reduce duplication of content. Items that no longer meet business needs will be retired, deprecated, and archived, such as one-off projects and requests.  Items that are set to be deprecated will be prioritized.

[bookmark: _Toc236118854]Data Quality Measures
Each subtheme was assessed using the following data quality measures: Spatial Accuracy and Precision, Completeness, Consistency, Timeliness, Update Frequency, Archive Frequency, Integrity, and Business Relevance.  Data quality is a component of the value of data.  Because data quality directly affects usefulness, improving the quality improves the value of the data. 
[bookmark: _Toc236118855]Spatial Accuracy and Precision
Precision refers to how data values are stored and expressed. Spatial accuracy describes how well the data values represent the actual observed phenomenon, based on usage needs and measurement technologies.
The majority of the MSDI Administrative Boundary subthemes align with other MSDI subthemes in particular CadNSDI, owner parcels, and transportation. The main exceptions are boundaries aligned with river centerlines. Additionally, there are several subthemes, namely Congressional Districts and Legislative Districts, that align to Census geographies. The precision with which the data are mapped is dependent on these other source datasets and varies across the state, especially for the CadNSDI dataset. 
Goals 6 and 7 relate to this measure.
[bookmark: _Toc236118856]Consistency 
Consistency highlights the similarities and differences between data that are stored in multiple datasets or databases.
Each of the election districts has a consistent schema, but schemas vary throughout the other districts. The original data sources of many of the boundaries differs, some were mapped by local governments others were mapped by the MSL from graphics or legal descriptions. The State Library does not have documentation for each feature. Several subthemes have line feature metadata with data source attribution (state, county, school districts, incorporated places and tribal nations reservations), but most do not. Topology errors exist within and between datasets. Metadata exists for each subtheme but is not consistent for all themes.
The CadNSDI was recently adjusted. The administrative boundaries are to be aligned to the latest CadNSDI where applicable as time allows with the plan to complete the update this year. 
Goals 7, 8, 9 and 10 relate to this measure. 
[bookmark: _Toc236118857]Completeness
Completeness describes the extent to which the dataset includes all observations needed for its intended purpose.
The Core and Census Data Subthemes all have statewide coverage. The exception is the county commissioner districts which is missing data for Treasure County. There are additional districts that are not currently maintained by the Montana State Library, such as herd districts. Not every dataset is updated continually, many get reviewed annually.
The Election District Subthemes have complete coverage for the districts required for elections within the Montana Secretary of State’s Office Election System. But, there are districts in counties that are not mapped, such as irrigation and water districts.
Errors of omission and commission exist for boundaries and attributes. For example, the incorporated places subtheme may be missing annexations, boundaries may have been mapped incorrectly, or attributes values may be incorrect. 
Goals 4 and 6 relate to this measure.
[bookmark: _Toc236118858]Timeliness
Timeliness is an assessment of the data’s update cycles and temporality to internal and external deadlines and reporting needs.
Subthemes are updated at various times throughout the year. Election Districts follow the election calendar where updates are made between elections. Some subthemes are reviewed and updated annually such as Managed Areas or Weed Management Districts, or as updates are submitted, or errors are discovered. All subthemes are adjusted to the CadNSDI following a new adjustment. The Tax Increment Financing Districts are updated annually by the Montana Department of Revenue. School Districts are updated to reflect the annual LE Change Report provided by the Office of Public Instruction effective July 1 of each year. Currently, datasets are published annually at a minimum.
Goals 10 and 11 relate to this measure
[bookmark: _Toc236118859]Update Frequency
Update Frequency, an aspect of Timeliness, is defined by how often the data are updated.
An attempt is made to review and update each subtheme at least annually. Election Districts and Census Data Partner subthemes are prioritized. Often the managed areas are reviewed and updated less frequently than annually.
Currently, datasets are published annually at a minimum, but several such as the election districts and incorporated places are published more frequently. 
Goals 10 and 11 relate to this measure 
[bookmark: _Toc236118860]Archive Frequency
Archive Frequency is defined as how often a snapshot of the data is taken. Archive Frequency is another aspect of Timeliness.
An annual snapshot is taken in late December or early January of each subtheme, unless there is a reason to archive a dataset more frequently.
[bookmark: _Toc236118861]Integrity
Integrity is an assessment of the data’s structure, schema, and maintenance workflows for accuracy, precision, consistency, completeness to meet a user’s needs and interoperability.
Many of the subthemes are defined within Statute or Rule as to who is the responsible agency, when and how boundary changes can occur, and where they are maintained and recorded. Election District requirements are well defined for the state Election System, but it is less clear if the subthemes are meeting the needs of other state agencies. Federal requirements for data submission are also well defined. 
Topology errors, errors of commission and omission exist for both boundaries and attributes. 
Goals 3. 4, 6, 7, 8, and 11 relate to this measure.
[bookmark: _Toc236118862]Relevance
Relevance refers to whether data are available, accessible, and meet the requirements for a given business use based on completeness, consistency, precision, accuracy, integrity, and timeliness.
All subthemes are available publicly in several formats and are linked through the Montana State Library MSDI Administrative Boundary webpage or searchable within the MSL Data List to meet a variety of needs. These formats include file geodatabase, shapefile, and web services. The subthemes are also viewable within various web applications and downloadable PDF maps. An assessment of whether the current availability is meeting partner and public business needs has not been performed. 
Goals 3, 4, 5, and 9 relate to this measure.

[bookmark: _Toc236118863]In the Parking Lot
This section highlights items that have been identified through the planning process or within the working group meetings. Often within the improvement plan (Appendix) it was identified that we could train additional staff to edit the boundaries. This task was not added to the near-time goals, as staff are already committed to other projects at this time. Training additional staff will be on the list of items to reconsider for future staff project planning. 
In discussions regarding adding subthemes, there was interest in zoning data and zoning maps. Many communities have some form of zoning in various formats. There is no known statewide GIS dataset or clearinghouse. Additional research would be needed before the addition of this subtheme could be considered. It is unclear what sort of time commitment this would require and the ability to complete work on already established subthemes is limited.
[bookmark: _Toc236118864]High Level Schedule

	Objectives and Tasks
	Timeline in Years

	Year
	1
	2
	3
	4
	5

	1. Hold semi-annual working group meetings
	X
	X
	X
	X
	X

	2. Review outreach
	X
	X
	X
	X
	X

	3. Review and update documentation
	X
	X
	X
	X
	X

	4. Inventory current data, maps, and apps
	X
	X
	X
	X
	X

	5. Identify incomplete and new datasets
	X
	X
	X
	−
	−

	6. Review public items for ADA accessibility and consistency
	X
	X
	X
	−
	−

	7. Identify topology errors
	X
	X
	X
	X
	X

	8. Review data schema
	X
	X
	−
	−
	−

	9. Validate metadata
	X
	X
	X
	X
	X

	10. Improve Update Frequency
	X
	X
	X
	−
	−

	11. Review and update publishing process
	X
	X
	−
	−
	−


X = Working on task

[bookmark: _Toc236118865]Theme Challenges
The main challenges facing the MSDI Administrative Boundaries Theme is lack of time to devote to updates, maintenance, and improvements. The Theme Leads time is divided between many programs and projects. Election Districts and subthemes for the US Census Bureau are highest priority. The Managed Areas subtheme has been the lowest priority. 
Additional challenges relate to changes and advances in technology. In addition to the recent deprecation of several web applications both from Esri and within MSL, time must be devoted to reviewing items that will be deprecated to determine the best path forward. For those that are to be migrated to a new platform this will require additional time to stand up those applications. With the forthcoming architecture change, there will be some lag time learning the new platform and updating workflows and processes. And with the publication of the public web services to a new domain, we will also have to prioritize and plan for time to update links to those web services within our various web maps and applications. Education and outreach on these new environments will also need to be addressed. 
[bookmark: _Toc236118866]Conclusion
Through the completion of the Data Improvement Plan for the MSDI Administrative Boundaries Subtheme, a baseline assessment of the current state of the data has been formed. The assessment criteria establish a method to identify and track keys items related to data improvement. Through this plan near-term and long-term goals have been recognized, that once achieved will lead to substantial improvements in how the administrative boundary data theme is made available for public consumption. 
The MSDI Administrative Boundary Data Quality Assessment Matrix and the Data Improvement Plan table have been provided in the Appendix. The Matrix provides the structure for capturing the assessment of the dataset and data theme using the data quality measures. The Data Improvement Plan Table generalizes the findings from the Matrix into a data quality improvement program that highlights the current conditions, near-term goals and long-term strategies. 
As updates are made and goals are achieved within the Data Improvement Plan, they will be communicated though the Plan Table. Regular working group meetings will be held to discuss progress and provide opportunities for additional feedback and adjustments to the plan.
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MSDI Administrative Boundaries Data Theme Quality Assessment Matrix
MSDI Administrative Boundaries Data Improvement Plan Table

