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ABSTRACT 

The Northwest Ordinance of 1787 was the beginning of the Public Land Survey 

System (PLSS) and subdivided the lands of the United States into a rectangular grid 

system. This grid did not include the 13 original colonies or Texas, but it did cover the 

remaining current and future lands of the US. In most cases this grid system controls 

how land is divided regardless of who owns it. While each corner in the PLSS has a 

unique location and name, there is not a universal system to record and share their 

monumented locations. Each state and county have been left to decide if they will 

create a location database and how they would like to achieve that. This project is 

starting that process for Pima County, Arizona. This was accomplished using a data 

collection process for both field work and data files, then populating a web map 

database and displaying that on a dashboard. The dashboard allows viewing and 

downloads of those points to the public. These are available as tools for those who 

need to locate PLSS corners for any reason. The locations in this database may not be 

the most precise and accurate locations or considered “survey” grade. They do give a 

starting point for anyone needing to find one of these entries, and provide a record, 

including a timestamp, of what is or was at that location. This information can be used 

by professionals, the public, and municipalities to increase map accuracy or just find the 

point.  

Keywords: section corners, Pima County, record, monumented, survey 
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ETHICS STATEMENT 

Ethics are based on moral principles such as honesty, justice, respect, always 

doing their best (ASPRS Code of Ethics, asprs.org). Some additional components of 

ethics extend to contributing to the community and society, calling out injustice and 

speaking up when mistakes have been made (GISIC Code of Ethics, gisci.org). Integrity 

is often described as doing the right thing when no one is watching. Integrity is more 

than just doing the right thing; it also means doing what is right even when facing 

pressure to take shortcuts or manipulate results in one direction or another. This 

pressure could come from colleagues or clients wanting to see results that bolster their 

view or position, regardless of the facts. 

In GIS analysis and map representations, the data being worked with is often 

complicated large data sets with more information than is needed for a particular study. 

Part of the process for a GIS technician or professional is to prepare or “clean” the data 

by removing un-needed or extraneous information. For the GIS practitioner it is 

important to be cautious and impartial in the selection of data for a study or composition. 

The selection process can alter results, either intentionally or unintentionally, by the 

omission or combination of certain source information. Part of creating ethical 

deliverables is documenting the workflow and striving to be impartial and present the 

results without bias.  

With this data collection project, the biggest ethical question is honesty in the 

accuracy of the data being collected. Surveyors and GIS professionals that use PLSS 

section corner locations for parcel placement continually strive for the best accuracy 



 

9 

possible. When using data collected by others the practitioner is reliant on the person 

who did the collection to be honest about the level of accuracy that was used to locate 

that point. The Field Maps form has a field that directly asks the user to specify the 

source of their GPS coordinates. This gives other users an understanding of how 

accurate that point location is and a level of confidence on how they can use that 

information. This still relies on the person doing the data collection to provide an honest 

response in the form. The form does allow for updating the fields, including location 

information. If another user preforms a check and determines there is a more accurate 

position, then that person can update the position to a higher level of accuracy. This still 

requires the ethical, honest user input. As a safeguard, the tracking options are enabled 

on the data collection feature layer. This allows for an administrator to see when and 

what changes were made, and who made them. 
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CHAPTER 1 
INTRODUCTION 

 
The Public Land Survey System (PLSS) 

Beginnings 

In 1785 Thomas Jefferson headed a committee that proposed a rectangular 

survey system for un-surveyed lands of the United States. This committee was formed 

to handle the distribution and sale of federal lands to the people. The Land Ordinance of 

1785 and the Northwest Ordinance of 1787 are considered the congressional actions 

that created the Public Land Survey System (PLSS). For over 200 years land surveys 

have been completed using the PLSS, and still continue today. In 1812 the Government 

Land Office (GLO) was created to manage the surveys, sale of lands and patents 

issues for land. In 1946 the GLO and Grazing Service were combined to form the 

Bureau of Land Management (BLM). Currently the BLM is the entity that handles the 

survey of federal lands and management of the records pertaining to those lands, past 

and present, (Management of Land Boundaries, blm.gov).  

At the initiation of the PLSS system, none of the lands under this system were 

marked on the ground. As towns, businesses, and farms moved westward across the 

continental United States and the territories, so did land surveys using the PLSS. As 

these surveys were completed the major corners were monumented with natural 

resources that were available. Some of those monuments would be stones, wood 

stakes, and pits dug into the ground. Rudimentary small-scale maps were drawn up and 

submitted to the General Land Office (GLO) with the notes from the survey. Those old 

monuments that can be found still control those property boundaries. 
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This grid system divided the country into 37 principal meridians and each one 

has a baseline with the intersection of those lines being the initial point for surveys, 

(Principal Meridians and Baselines, blm.gov). The township and range blocks were 

further divided into blocks being six miles by six miles. Those township and range 

blocks were further divided into thirty-six, one-mile squares called sections. The initial 

surveys were commissioned to establish the location and monument the four corners of 

the sections in each township and range. Further divisions are accomplished by equally 

dividing the section into parts called aliquot parcels or lots. 

 

Figure 1-1. Principal Meridians and Baselines 
(https://glorecords.blm.gov/reference/default.aspx#id=05_Appendices|06_Prin
cipal_Meridians_And_Baselines) 
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Figure 1-2. PLSS Division Map (http://www.niobraranews.net/wp-
content/uploads/2011/04/PLSSMAP.gif) 

Current Standing of the PLSS 

Today surveys of federal lands are still being conducted because not all lands 

have been surveyed, and some surveyed lands need to be retraced. According to the 

BLM almost 1.5 billion acres have been surveyed since the Land Ordinance of 1875. In 

areas where no surveys have been conducted the initial survey is called a Cadastral 

Survey. Once these land surveys are complete the records are submitted and kept with 
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the Bureau of Land Management (BLM). The corner monumentation materials in current 

use by federally funded Cadastral surveys are typically brass caps set on steel pipes.  

Often retraced surveys are completed by the local municipalities or by private 

companies and individual surveyors. The corner monumentation materials used can 

vary from a nail with a washer identifying the land surveyor doing the work, to aluminum 

caps on rebar or even BLM regulation steel pipes and brass caps. Given the variety of 

materials used to monument aliquot parcels, it can often be a challenge to distinguish 

section corners from other surveyed locations. This makes any documentation 

identifying the location and material type of section corners an important resource for 

anyone needing to locate those points.   

The PLSS beyond the BLM 

BLM Initiatives 

The BLM has a data base named the Geographic Coordinate Data Base (GCDB) 

that contains found and calculated coordinate locations for all section corners in the 

Public Land Survey System. These coordinates are stored in latitude and longitude 

format and have been derived from a variety of methods with varying degrees of 

accuracy. These coordinate values do not have legal significance, however in most of 

the western United States this data is regarded as the best information available for 

PLSS corners. As better data and locations become available the coordinate values will 

be updated. This requires that users contribute their found information. The BLM has 

developed and maintains the GCDB in cooperation with State and local governments, 

(Geographic Coordinate Data Base Users Guide, blm.gov). 

The BLM does much more than just procure new land surveys and maintain 

PLSS records. The agency has been tasked with managing public lands “for present 
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and future use” (Our Mission, blm.gov). The BLM manages land for energy 

development, livestock grazing, recreation, timber harvesting. Given the broad mission 

of the BLM it cannot devote all its resources to the PLSS. As the availability and 

accuracy of electronic maps has increased, it has become necessary for other agencies 

to assist with the contributions and maintenance of the PLSS.  

Utah Initiatives 

In 2015 the state of Utah signed a Memorandum of Understanding (MOU) with 

the BLM to take over the management of the PLSS section corner database for Utah. 

The goals for this MOU are summarized as, to create a digital representation of the 

PLSS in Utah, to acknowledge the State as custodian of the data, document 

management, to establish capacity and workflow to allow the PLSS data sets to be 

maintained using ‘cadastral fabric’ technology. Utah took the information BLM had on 

the PLSS corners as a starting point and is actively using new corner locations to 

improve the GIS PLSS Parcel Fabric. The data for these new and more accurate 

locations is provided by Federal, State and Private contributors, (Public Land Survey 

System Master Plan”, January 2021, gis.utah.gov). 

New points or updates to current point locations can be added through the PLSS 

web application portal. This site coves the entire state and has township and section 

lines shown with GCDB points at section corners. This site requires the user to register 

to gain access to upload new data and download existing data. The Utah Department of 

Technology Service (DTS) Automated Geographic Reference Center (AGRC) is tasked 

with maintaining the system and ensuring the quality and accuracy of submitted data. 

With the PLSS web app being the primary access point for all access and contributions 

it is under constant review for improvements and performing updates.  
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Wisconsin Initiatives 

In 2015 the state of Wisconsin began a project to create and maintain a state 

wide land parcel data GIS layer. In 2018 it was decided to expand the program and add 

value and accuracy to the parcel layer with the addition of PLSS data layer. This was 

called the “V4 State Wide Parcel & PLSS Project”. In June of 2021 they released the 7th 

(V7) version of the Statewide Parcel Map Webpage with the PLSS layer under pinning 

the parcel fabric, (Wisconsin State Cartographers Office, July 22, 2018, doa.wi.gov). 

The GIS parcel data is maintained at the municipal and county level using data 

collected through the recording process at the county recorders. This approach takes 

both public and parcel data and combines those with NGS benchmarks and PLSS 

corner information. This date is all available through one interactive web site called the 

“Survey Control Finder” (Survey Control Finder, maps.sco.wisc.edu). This information 

can also be accessed through Wisconsin Statewide Parcel Initiative (Data by County, 

sco.wisc.edu).  

This initiative is taking the next steps by combining all the information for parcels, 

PLSS points and layer and integrating with street information that is part of the 911 

emergency system. This is truly a collaborative model for other states to follow by 

allowing all available information to be accessed in one location for public benefit and 

protection.  

Arizona Initiatives 

In Arizona the Arizona Geographic Information Council (AGIC) is taking the lead 

in providing a central location for statewide geographic information. AGIC works through 

collaborations and partnerships to identify standards and implementation strategies for 
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the State of Arizona to benefit both the public and private communities (About AGIC, 

agic.az.gov).  

Through the data portal called AZGeo Data Hub, AGIC “provides access to 

online map services, FGDC compliant metadata, geospatial data downloads, and 

applications which are utilized by municipal, regional state and tribal governments, 

private companies and the public to support the needs of Arizona’s citizens”, (AZGeo 

Data Hub, azgeo-data-hub-agic.gub.arcgis.com).  

There are different levels of access to this data repository beginning with the 

Public User, there is not even a registration requirement. A User account is easily 

acquired with the completion and submission of a form and this allows access to a 

greater number of data sets. The next level is the Data Contributor, requiring a regular 

user account and additional criteria such as working for a municipality or agency. Being 

a government employee is not required but involvement as a Data Contributor requires 

being a member of a user group so there can be a level of accountability regarding data 

submitted. 
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Figure 1-3. AZGeo User Accounts (https://azgeo-data-hub-agic.hub.arcgis.com/) 

 
The AZGeo Hub does contain information and GIS layers that contain PLSS 

data. Most of this PLSS data is from the BLM data repository and specific to Arizona. 

While this resource is easy to access and divided into manageable data sets, it lacks a 

process to contribute and improve on the PLSS data. 

This Project 

The previous examples all require some form of membership or special access to 

contribute information to help improve the PLSS data sets. This project seeks to remove 

a lot of those barriers and get more individuals, business, and government entities 

involved. This is being accomplished by simplifying the data collection and contribution 

process and getting that data back in the hands of those who need it.  
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CHAPTER 2 
METHODS AND DATA 

 
Study Area 

The study area is Pima County, Arizona. Pima County is a rectangular shape and 

encompasses over 9000 square miles. Within the county boundary there are over 

126,000 designated PLSS locations according to the BLM. This includes section 

corners, quarter corners, meander corners and special survey corners.  

 

Figure 2-1.  Study Area.  
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Goals 

The first goal was to create a data collection form that captured the necessary 

information about the PLSS section corners. This form is easy enough for general users 

to navigate and submit data.  

The second goal was to capture the data collected into a database that will be 

connected to a dashboard with public access. This dashboard shows the locations of 

section corners collected with a function to export selected points for registered users. 

A future goal is to provide this information to the Pima County Geospatial group 

of the Pima County Information Technology Department. This information could be used 

to help define and more accurately display the parcel fabric layer provided as one of the 

County’s GIS resources. 

Another future goal would be for this data to help the land survey community, 

both in the government (county and city) and in the private community. By providing a 

method to contribute high accuracy positions on PLSS corners and allow retrieval of 

submitted positions, it will help foster a collaborative effort to improve the current PLSS 

system. 

 
Data 

 
The data for the base layers that is used for the graphical representation of Pima 

County and the Township and Section lines, came from multiple sources. The PLSS 

Township and Section lines were obtained from the AZGeo Data GIS repository, and 

the county boundary was obtained from the Pima County Open Data repository.  
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Table 2-1. Metadata for Pima County Layer. 
 
Official 
name of 
data set 

Pima County Boundary 

Year of 
publication 
and/or last 
update 

February 24, 2021 

Author 
and/or 
owner 

FGDC Cadastral Subcommittee 

URL or 
FTP 
address of 
the 
repository 

https://gisdata.pima.gov/arcgis1/rest/services/GISOpenData/Boundaries/
MapServer/13 

Description This boundary is based on PLSS Section boundaries derived from 
Section corner research that was done as part of the parcel layer 
orthorectification project. 

Coordinate 
system 

Horizontal datum NAD83, vertical datum GRS 1980, EPSG code 2868. 

Projection 
system 

NAD83 HPGN 

Geometry 
Type 

esriGeometryPolygon 

 

The Pima County layer was added first and used as the clip layer. 

https://gisdata.pima.gov/arcgis1/rest/services/GISOpenData/Boundaries/MapServer/13
https://gisdata.pima.gov/arcgis1/rest/services/GISOpenData/Boundaries/MapServer/13
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Figure 2-2.  Pima County boundary layer. 
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Table 2-2. Metadata for PLSS Township Layer. 
 
Official 
name of 
data set 

PLSS Township 

Year of 
publication 
and/or last 
update 

November 1, 2021 

Author 
and/or 
owner 

FGDC Cadastral Subcommittee 

URL or 
FTP 
address of 
the 
repository 

https://azgeo-open-data-agic.hub.arcgis.com/datasets/azgeo::plss-
township-1/  

Description In the Public Land Survey System a Township refers to a unit of land, that 
is nominally six miles on a side, usually containing 36 sections. 

Coordinate 
system 

Horizontal datum NAD83, vertical datum GRS 1980, EPSG code 26912. 

Projection 
system 

Transverse Mercator 

Geometry 
Type 

esriGeometryPolygon 

 

The Township layer included all of Arizona, the first step after adding the layer 

was to clip that data to the Pima County boundary. This keeps the layer smaller and 

loads faster on mobile devices. The zoom level was adjusted so the labeling will show 

as the user begins to zoom in. 

https://azgeo-open-data-agic.hub.arcgis.com/datasets/azgeo::plss-township-1/explore?location=34.108958%2C-111.971100%2C7.53
https://azgeo-open-data-agic.hub.arcgis.com/datasets/azgeo::plss-township-1/explore?location=34.108958%2C-111.971100%2C7.53
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Figure 2-3.  PLSS Township layer clipped to Pima County boundary.  

The next layer added was the PLSS section grid for Arizona. The same process was 
applied to the section layer to insert and clip to the Pima County boundary. 
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Table 2-3. Metadata for PLSS Section Layer. 
 
Official 
name of 
data set 

PLSS First Division - Section 

Year of 
publication 
and/or last 
update 

November 1, 2021 

Author 
and/or 
owner 

FGDC Cadastral Subcommittee 

URL or 
FTP 
address of 
the 
repository 

https://azgeo-open-data-agic.hub.arcgis.com/datasets/azgeo::plss-first-division-
section-1/ 

Description The PLSS First Division is commonly the section. This is the first set of 
divisions for a PLSS Township. 

Coordinate 
system 

Horizontal datum NAD83, vertical datum R, EPSG code 26912. 

Projection 
system 

Transverse Mercator 

Geometry 
Type 

esriGeometryPolygon 

 
The zoom level for the section layer also has extents set to not be visible at a 

large scale view. When the user zooms in, the section numbers become visible. 

https://azgeo-open-data-agic.hub.arcgis.com/datasets/azgeo::plss-first-division-section-1/
https://azgeo-open-data-agic.hub.arcgis.com/datasets/azgeo::plss-first-division-section-1/
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Figure 2-4.  PLSS Section line layer clipped to Pima County boundary.  

Imported Data 

There are 21 PLSS section corners located in Pima County that are in the NGS 

benchmark database. Those were added to populate the data prior to section corners 

being collected through Field Maps.  
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Table 2-4. Metadata for Imported Data. 
 
Official 
name of 
data set 

Horizontal and Vertical Geodetic Control Data for the Unites States. 

Year of 
publication 
and/or last 
update 

May 13, 2013 

Author 
and/or 
owner 

NOAA, National Geodetic Survey 

URL or 
FTP 
address of 
the 
repository 

http://www.ngs.noaa.gov/cgi-bin/datasheet.prl 

Description This data contains a set of geodetic control stations maintained by the 
National Geodetic Survey. Each geodetic control station in this dataset 
has either a precise Latitude/Longitude used for horizontal control or a 
precise Orthometric Height used for vertical control, or both. 
The National Geodetic Survey (NGS) serves as the Nation's depository 
for geodetic data. The NGS distributes geodetic data worldwide to a 
variety of users. These geodetic data include the final results of geodetic 
surveys, software programs to format, compute, verify, and adjust original 
survey observations or to convert values from one geodetic datum to 
another, and publications that describe how to obtain and use Geodetic 
Data products and services. 

Coordinate 
system 

Horizontal datum NAD83, vertical datum GRS 1980. 

Projection 
system 

NAD83  

Geometry 
Type 

Point Shapefile 

 

http://www.ngs.noaa.gov/cgi-bin/datasheet.prl
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Figure 2-5.  NGS Points for Import. 

Methods 

 
The first step was to obtain the needed layers to use for reference and data 

collection in Field Maps. For reference layers it was determined the PLSS Township 

and PLSS Section lines will assist in the location of corners to find, and aid in the 

documentation of the points collected. These layers have labels that assist the user in 

determining where they are and what to name the point being collected. The source 

used for the PLSS section line and township lines was the AZGEO repository, AZGeo 

Data (arcgis.com). The shape files they have come from the BLM repository, and have 

already been confined to Arizona. Once those layers were retrieved, they were then 

https://azgeo-open-data-agic.hub.arcgis.com/
https://azgeo-open-data-agic.hub.arcgis.com/
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clipped to the limits of Pima County. The Pima County shapefile that was used for the 

clip boundary was obtained from the Pima County Open Data repository, Pima County 

Open Data (https://gisopendata.pima.gov/). 

Once the layers had been prepared the web map and Field Maps form were 

created. Following those steps was collecting and importing data and creating the 

dashboard. These steps are outlined in the flow chart below. 

https://gisopendata.pima.gov/
https://gisopendata.pima.gov/
https://gisopendata.pima.gov/
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Figure 2-6.  Flow Chart.  
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Layers Creation 

Once the layers for the townships, sections and Pima County were obtained they 

were brought into an ArcGIS Pro project. With the layers in one project, the next step 

was to check the coordinate systems for each layer to ensure they matched. All the 

layer coordinates systems did match, they are on NAD83 horizontal and GRS 1980 for 

vertical. The project map was then updated to align with that coordinate system. The 

layers for the Townships and Sections were then published to ArcGIS on-line to be used 

in the Web Map creation for the data collection and dashboard. 

Most data points for this project will be collected points on section corners and 

submitted through ArcGIS Field Maps. The next step was to develop a data collection 

point feature layer in ArcGIS on-line and link that to a Field Maps along with the Web 

Map created with PLSS layers for townships and section lines. This feature layer was 

populated with the required fields that are used for the database being presented in the 

project dashboard. 

The new point layer created for data collection had the following fields added. 

1. High Accuracy GPS locations. This addition added its own column entries in the 
table.  

2. Name of the Point (the naming convention was described to the user). 

3. Description of Point (hints were provided to the user). 

4. Date and Time of Collection. 

5. Method of Data Collection (options were prepared for the user). 

6. Other, entry option for other data collection method, if chosen in step 5. 

7. Agency Type (options were prepared for the user).  

8. Other, entry option for other data collection method, if chosen in step 7. 

9. Name of Agency or Individual. 
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10. Name of Data Collection Person. 

11. Picture(s) and Attachments. 

Importing Data 

The NGS Benchmark repository contains a list of benchmarks used by NGS in 

the past and the present. Through their search page and with the assistance of Michael 

Dennis at the NGS, 21 points in their database were identified as both benchmarks and 

PLSS section corners in Pima County. These were selected and downloaded as a 

shape file from NGS. The shapefile was then brought into a new ArcGIS Pro project and 

the points exported as GeoJson file that was appended to the point collection feature 

layer.  

The purpose of this step is twofold, adding points to the map to help increase the 

dataset, and contributing to the project goal of having known locations on section 

corners in one location that can be shared. Importing these data points allowed for the 

immediate creation of the dashboard phase of the project.  

The import process into the web map does have the drawback that it doesn’t 

bring in previously attached photos and files. This creates extra maintenance on the 

ArcGIS on-line side as the images or files need to be manually added to the point entry. 

Having the import option is one of the overall goals for the project which will allow 

agencies, companies, and individuals to submit information they already have without 

having to re-collect data on those individual points. 

Data Collection 

The collection of new points to be added to the feature layer and shown on the 

dashboard was completed using ESRI Field Maps. The Web Map containing the 

township and section lines, along with the point collection feature layer was used to 
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create this Field Map. The fields required input from the user were added from the point 

feature layer to the Form Builder in Field Maps and placed in a specific order to aid in 

cohesive data collection.  

There are and continue to be multiple types of GPS receivers used for the 

positioning source of the point being collected. The preferred and primary GPS 

receivers are high accuracy units typically used for land surveying and GIS data 

collection. Cell phones, tablets and handheld GPS units can be used for positioning in 

this Field Map form as well. 

For high accuracy GPS units there are many different equipment companies that 

work with Field Maps. This project mainly used Trimble (trimble.com) products, with the 

R12 and DA2 receivers being the high accuracy units utilized. Having a GPS receiver 

that can collect high accurate positions is just part of the equation, there needs to be a 

correction factor to remove the timing errors in the satellite signals. The field data 

collection for this project used the Trimble RTX and Catalyst correction service to 

provide 2cm accuracy positions. 

The configuration of these units to work with the hardware hosting Field Maps, 

and the configuration of Field Maps to use those corrections, is where most users have 

difficulty. The first step is to configure the data collection device to either use the internal 

low accuracy GPS receiver or an external high accurate GPS receiver. If an external 

device is being used the data collection device will need to be configured to accept the 

locations being provided. This may require making root level configuration changes 

using manufacture’s documentation. The next step is to set the Field Maps profile to use 

that external receiver for the positioning and set up map projection profile to convert the 
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corrected signals to the base map projection being used. The recorded latitude and 

longitude values will stay the same as the correction service provides, the projection 

places them on the map with an on-the-fly conversion. 
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Figure 2-7.  Field Map Form.  

The fields for Point Name, Point Description, Date of Collection, Data Collection 

Method, Agency Type, and Name of Agency or Individual are set to be required entries. 
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The form entries labeled “Other” were for situations where the pre-populated selections 

did not cover the data needing to be input. Those “Other” entry boxes are not set as 

required entries and, can be left blank. 

The data being collected in the field was gathered by one individual, me the 

author of this project.  

Dashboard Creation 

Once data had been added to the point collection feature layer, the next step was 

to build a dashboard that shows the points collected and allow export of data recorded. 

The dashboard has a list of points on the left side that is listed in Point Name order. This 

allows for users to quickly find the points they are interested in using the township 

number first, then the range number and section number last.  

Originally a dashboard was created using the Dashboard tool in ArcGIS online. 

This dashboard has standard features and tools for the display of data. This dashboard 

was shared with land survey and GIS peers and the feedback provided requested 

features for searching and data analytics that were not available in the standard 

dashboard. ArcGIS has another tool called Experience Builder and that tool provides 

the additional widgets and features to meet those objectives. 

With the Experience Builder another dashboard was created. On the left side of 

this dashboard it shows the total number of points collected, a pie graph of contributors, 

a search box to search by township and range and a bar chart that shows the type of 

accuracy for the data collection. The pie graph allows selection of a category of 

contributor and those points are then the only ones shown on the map. On the bar 

graph the bars represent the number of points categorized by each accuracy method 

and that count shows when the mouse is placed over the bar. When an accuracy 
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category is selected those points are highlighted on the map and in the table. There is 

an export feature that allows to just export those points selected. This allows for users 

to only pick points with an accuracy level they are interested in. 

On the right side of the dashboard is the table showing all the points collected in 

a list showing the point name. This list can be sorted by name in either ascending or 

descending order and points can be exported by selection or the entire data set.  

Popups are enabled so a user can select a point and see the information 

attached to that entry. The popup provides information on the point itself with all the 

fields in the point feature layer being shown, even if they have null values. The popup 

window also shows the township and section information for that location. If a point is 

selected in the list along the right side of the dashboard, the point on the map flashes 

and the map zooms to that point. 

The export option is only available to users registered with ESRI.  

 

Figure 2-8.  Dashboard. 
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CHAPTER 3 
RESULTS 

Project Results 

With this project being focused on data collection, the data set keeps changing 

as more points are added to the feature layer. This is an ongoing process that will never 

truly have a completion, there is always more information and points to add. One of the 

key points for analysis is Agency category. This category shows what different groups 

are contributing. This collection method is open to the public and as such the analytics 

about who is contributing is always changing. The different categories for Agency from 

the Field Map form make up the Contributors section on the dashboard.  When the 

dashboard was first created the only agency in the bar graph was Public because the 

only data was from the import file with NGS points. Now as more contributions from 

different entities are in the database, there are more categories visible on the bar graph 

of the dashboard.   

Discussion 

Improvements that would enhance and improve this project are mostly to the 

dashboard. In the dashboard popup it would be an improvement to have a link to the 

City of Tucson search page for records of surveys, and a link to section corner 

reference sheets. Both of these sites have search parameters that allow the user to 

search by Township, Range, and Section number.  

The first link to add would provide a access to the recorded maps and records 

that reference section corners. This would already link corners in the database to the 

City of Tucson Maps and Records web page, Maps and Records | Official website of the 

https://www.tucsonaz.gov/apps/maps-and-records/
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City of Tucson (tucsonaz.gov). This is one of the goals for the project that has not been 

achieved. The next link that would be helpful is to the Pima County Section Corner 

Reference Sheets, Section Corner Reference Sheets - Pima County (pima.gov). 

Another addition that may help some users find points to collect, would be the 

quarter section lines. To accomplish this these lines can be retrieved from the AZGEO 

repository, AZGeo Data (arcgis.com). The next step would be to add them as another 

layer in the web map. The zoom level would be set so they don’t show until zoomed in 

to the section level to prevent too many lines cluttering the view screen.  Creating a 

process for users to upload data to the feature layer would remove the need for what 

other added features should be included. Another improvement will be to provide a 

method for users to upload data to the point database that was collected outside the 

Field Maps app. This would be in a CSV format and need some process for quality and 

content control.  

The premier improvement would be to have the database of feature points in a 

location that both proprietary and open-source GIS platforms could access for data 

collection submissions and data retrieval. The ESRI dashboards can be set to allow 

public access without requiring an ESRI account. If the feature layer that provides the 

data to the dashboard could be configured to accept submissions from those different 

sources, it would open up this project to contributors not in the ESRI community.  

 
  

https://www.tucsonaz.gov/apps/maps-and-records/
https://webcms.pima.gov/cms/One.aspx?portalId=169&pageId=72607
https://azgeo-open-data-agic.hub.arcgis.com/
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CHAPTER 4 
CONCLUSION 

This project had four main goals, and at this point two of those goals are 

complete. The goal to create a data collection process to collect PLSS section corners, 

and the goal to capture the collected information in a database that would be displayed 

in a dashboard accessible to public are complete and functional. The remaining two 

goals are to involve the Pima County Geospatial Group and to involve public 

contributions from government entities, private companies, and individuals.  

As contributors begin to collect points and start using the dashboard feedback 

will be requested about the ease of use and usefulness of the data provided. This will 

be the true test of the success of this project. In the author’s opinion, for this project to 

be considered a success there needs to be acceptance and usage of the tools created 

in this project by all the stakeholders. 



 

40 

 
 

 
 

LIST OF REFERENCES 

ASPRS. “Code of Ethics of the American Society for Photogrammetry and Remote 
Sensing, accessed March 22, 2022. https://www.asprs.org/ASPRS-
Organization/code-of-ethics-of-the-american-society-for-photogrammetry-and-
remote-sensing 

GISCI. “Code of Ethics The GIS Certification Institute”, accessed March 22, 2022. 
https://www.gisci.org/Portals/0/Ethics/CodeOfEthics_PR.pdf 

BLM. “Management of Land Boundaries”, BLM accessed March 4, 2022.                   
https://www.blm.gov/sites/blm.gov/files/Management%20of%20Land%20Bounda
ries.pdf  

BLM. “Principal Meridians and Baselines”, BLM accessed March 10, 2022.  
https://glorecords.blm.gov/reference/default.aspx#id=05_Appendices|06_Principa
l_Meridians_And_Baselines 

Public Land Survey System Mape, accessed March 10, 2022. 
http://www.niobraranews.net/wp-content/uploads/2011/04/PLSSMAP.gif 

BLM. “Geographic Coordinate Data Base Users Guide”, BLM accessed January 10, 
2022.   https://www.blm.gov/or/gis/geoscience/files/gcdb_users_gu.pdf 

Public Land Survey System Master Plan, January 2021. 
https://drive.google.com/file/d/1s46R7kNA7s0f6JD3iFZxp5t7oUFk0gPZ/view 

Wisconsin State Cartographers Office, July 22, 2018.  
https://doa.wi.gov/DIR/V4_Final_Report.pdf 

Survey Control Finder, accessed March 13, 2022. 
https://maps.sco.wisc.edu/surveycontrolfinder/#14/43.8946/-
90.4622/NGS,county,USGS,CORS,PLSS/terrain    

About AGIC, accessed March 13, 2022.                               
https://agic.az.gov/agic/about-agic 

Data by County, accessed March 13, 2022.                 
https://www.sco.wisc.edu/parcels/data/ 

AZGeo Data Hub, accessed March 13, 2022.                                                
https://azgeo-data-hub-agic.hub.arcgis.com/ 

Pima County Boundary, Pima County Open Data, January 10, 2022. 
https://gisdata.pima.gov/arcgis1/rest/services/GISOpenData/Boundaries/MapSer
ver/13 

https://drive.google.com/file/d/1s46R7kNA7s0f6JD3iFZxp5t7oUFk0gPZ/view


 

41 

PLSS Township Layer, AZGEO, January 10,2022                                                    
https://azgeo-open-data-agic.hub.arcgis.com/datasets/azgeo::plss-township-1/ 

PLSS Section Layer, AZGEO, January 10,2022                                               
https://azgeo-open-data-agic.hub.arcgis.com/datasets/azgeo::plss-first-division-
section-1/ 

 
Imported Data, NOAA, January 22, 2022                                                      

http://www.ngs.noaa.gov/cgi-bin/datasheet.prl 
 
Study Area (Credit: Nathan Gardner, 2022) 
 
Pima County Boundary Layer (Credit: Nathan Gardner, 2022) 
 
PLSS Township layer clipped to Pima County Boundary (Credit: Nathan Gardner, 2022) 
 
PLSS Section Line layer clipped to Pima County Boundary (Credit: Nathan Gardner, 

2022) 
 
NGS Points for Import (Credit: Nathan Gardner, 2022) 
 
Flow Chart of Workflow (Credit: Nathan Gardner, 2022) 
 
Field Map Form (Credit: Nathan Gardner, 2022) 
 
Dashboard (Credit: Nathan Gardner, 2022) 
 


	ACKNOWLEDGMENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ABBREVIATIONS
	ABSTRACT
	ETHICS STATEMENT
	INTRODUCTION
	The Public Land Survey System (PLSS)
	Beginnings
	Current Standing of the PLSS
	The PLSS beyond the BLM
	BLM Initiatives
	Utah Initiatives
	Wisconsin Initiatives
	Arizona Initiatives
	This Project



	METHODS AND DATA
	Study Area
	Goals
	Data
	Imported Data
	Methods
	Layers Creation
	Importing Data
	Data Collection
	Dashboard Creation


	RESULTS
	Project Results
	Discussion

	CONCLUSION
	LIST OF REFERENCES

