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User Documentation
Overview
[bookmark: _Toc11721082][bookmark: _Toc72576792]Premier Data Services has been working in conjunction with the Bureau of Land Management to create a Condition of Survey Atlas for every BLM field office in the western United States.  Using information from the Geographic Coordinate Data Base (GCDB), Premier Data Services has produced maps that portray the condition or reliability of surveys for BLM field managers and resource specialists.  These maps help aide in identifying the locations of potential boundary issues relative to the location of high priority resources and critical areas.  Once the high risk areas are identified, the Cadastral Survey Program can establish priorities for conducting further field investigations as well as federal authority surveys.  
Defining GCDB Reliabilities
What is GCDB?
The Geographic Coordinate Data Base (GCDB) is a representation of the Public Land Survey System (PLSS) of the United States.  The coordinate values that comprise the GCDB are based on the bearings and distances of the official survey records from survey plats and field notes and entered into GCDB collection software.
What are GCDB Reliabilities?
GCDB collection software includes tools to help the GCDB Specialists determine the geometry of Public Land Survey System (PLSS) parcels in relation to the coordinate values of known locations for control points within the PLSS grid. The positions of the coordinates that were collected using the BLM software were adjusted using both compass rule and a least squares analysis. Each coordinate is then assigned a reliability factor indicating the error ellipse in feet in both northing and easting (Error Ellipse North and Error Ellipse East).
The coordinate reliability values are spatially joined to the GCDB arc features in order to portray the GCDB reliability values as linear features.
What Causes Reliability Values to Vary?
The positions of some GCDB coordinates are very reliable because they are based on recent land surveys that were performed by credible surveyors.  Additionally, the most reliable points are located in areas where geographic positions of horizontal control monuments have been established and implemented in the GCDB. Other coordinates are not as reliable because these conditions do not exist.  However, increased coordinate accuracy can be obtained through survey and GPS control of PLSS monuments.
Conditions of Survey Atlas and Reliability Data
The Conditions of Survey Atlas leverages the GCDB reliability data and examines these values in relationship with BLM land related themes.  The reliability data was extracted and compiled from the GCDB to produce a series of maps and databases depicting the “Condition of Surveys” for every BLM Field office in the western United States, excluding Alaska.
The three categories or classifications of reliability data as rendered in the Conditions of Survey Atlas assist in identifying substandard, marginal, or superior Public Land Survey System data.  The reliability categories were formulated through discussions with Certified Federal Land Surveyors, GCDB Managers, and referencing National Map Accuracy Standards.
The following table defines the Conditions of Survey theme in the legend of the Atlas. 
	PLSS Level
	Category
	Map Symbol
	Definition

	Township
	Superior
	
	The surveyed coordinate reliability value is less than 40 feet and greater than or equal to 0 feet.

	Township
	Marginal
	
	The surveyed coordinate reliability value is less than or equal to 199 feet and greater than or equal to 41 feet.

	Township
	Substandard
	
	The unsurveyed or surveyed coordinate reliability value is greater than or equal to 200 feet.  Era of Survey is pre – 1910.

	Section
	Superior
	
	The surveyed coordinate reliability value is less than 40 feet and greater than or equal to 0 feet.

	Section
	Marginal
	
	The surveyed coordinate reliability value is less than or equal to 199 feet and greater than or equal to 41 feet.

	Section
	Substandard
	
	The unsurveyed or surveyed coordinate reliability value is greater than or equal to 200 feet.  Era of Survey is pre - 1910


BLM Emphasis Area
 “The BLM’s Budget Strategy Team develops recommendations that guide the budget and operational priorities for the Bureau. This team advises the BLM Director and consists of members from all levels of the organization, including two State Directors, a Field Manager, a District Manager, a State Office Budget Office, the Bureau Budget Officer, Assistant Directors in the Washington Office, and the Deputy Director of Operations. In spring 2007, the Budget Strategy Team identified the six priority emphasis areas for the next three to five years as follows: 1) Land Health, 2) NLCS, 3) Border Issues, 4) Energy Security, 5) Community Growth and 6) Non-Energy Commodity Use”[footnoteRef:2]. Each map for the Conditions of Survey project incorporates the Bureau of Land Management emphasis areas. This document outlines the GIS data used, how we produced the maps, an overview of the analysis, a user guide for the GeoPDF’s, an outline for the contents of each map, and methodologies used in the creation of these maps. [2:  Bureau of Land Management 2009 Budget Justifications] 



The Geodatabase
Feature Datasets
All feature datasets include metadata and are included in the Conditions of Survey Atlas deliverables. There is a feature dataset for all of the following:
AdministrationAreas
BaseMapData
Border (CA, NM, AZ only)
CADSNDI
Case_Types
CommunityGrowth
EnergySecurity
GCDBFramework
GCDBStatus
HealthyLands
NLCS
NonEnergy
Statistics
AdministrationAreas
counties
field_office_for_display: Cut field offices to meet appropriate scale
field_offices
state
BaseMapData
cities 
citiesAnno: For display purposes only
era_of_survey
lakes
pre1910_substandard
All pre 1910 data from the era of survey data
All Substandard data from Reliabilities data
Reliabilities (See Table above)
Substandard = the surveyed coordinate reliability value is less than 40 feet and greater than or equal to 0 feet.
Marginal = the surveyed coordinate reliability value is less than or equal to 199 feet and greater than or equal to 41 feet.
Superior = the unsurveyed or surveyed coordinate reliability value is greater than or equal to 200 feet.  Era of Survey is pre - 1910
rivers 
roads: Major Roads
sma:  Surface Management Agency
sma_dissolve:  Surface Management Agency data that has been dissolved by Agency
urban:  Urban Areas
Border (Arizona, California, and New Mexico)
The safe borderlands initiative has been designated as an area of emphasis by the BLM. The BLM supports the Department of the Interior’s (DOI) Safe Borderlands Initiative which includes the following four focus areas: 1) Enhance safety for visitors, employees, and residents, 2) Mitigate environmental damage, 3) Improve interoperable communications and 4) Enhance interagency coordination.
border_zones: A 25, 50, 75, and 100 mile multiple ring buffers was created around the US/Mexico border.
minor_roads
CADNSDI
PLSSFirstDivision: These data depict the Public Land Survey System (PLSS) for each state based on Geographic Coordinate Data Base (GCDB) coordinate data. This dataset was created to provide continuous cadastre data.
PLSSTownship:  These data depict the Public Land Survey System (PLSS) for each state and are based on Geographic Coordinate Data Base (GCDB) coordinate data. This dataset was created to provide continuous cadastre data.
Case_Types
This data depicts all pending and authorized surface and subsurface activity and general land use authorizations.  This data was extracted from the US Bureau of Land Management's Case Recordation System, and geocoded (mapped) using Premier Data Services’ own enhanced Public Land Survey System landgrid. The purpose of this data is to identify BLM land and mineral use authorizations for oil, gas, geothermal leasing, rights-of-ways, coal and other mineral development, land and mineral title, mining claims, withdrawals, classifications and more on federal lands and federal mineral estate. All Case Codes are associated with the Code of Federal Regulations.
CommunityGrowth
Some examples of the BLM’s role in responding to community growth on public lands are: Community Expansion of roads, pipelines, and utility lines, Resolving Property Issues – split estate and checkerboard situations, Coordination between adjacent agencies, Reducing conflicts among recreational users and private landowners, Providing aggregate for highway and other construction projects, Protect archeological sites, Conserving native plant and animal communities, Responding to illegal activities – theft, unauthorized access, vandalism, trash and hazardous materials.
City_pop: Cities were joined with 1990 and 2000 census data to determine percentage of growth; then a 10 mile buffer was added to above average cities and merged with community growth data
Community_growth: Union of a 10 mile buffer from above average growth cities, a 2 mile buffer on major roads, and the 2 mile wui buffer 
wui (Wildland Urban Interface) statistics: Intermix & Interface data; shows where housing and vegetation blend together on the land
wui_buffer_2mile: High, medium, and low interface exported and a 2 mile buffer added
EnergySecurity (Renewable Energy Included)
“The BLM places a high priority on environmentally responsible development of traditional energy(oil, gas and coal), renewable energy (geothermal energy, wind, biomass and solar) and unconventional (oil shale and tar sands) energy resources. Priority must also be placed on strategic planning across jurisdictions to meet future needs 20 to 30 years from now”[footnoteRef:3] [3:  Bureau of Land Management 2009 Budget Justifications] 

coal_lease: Federal Use Authorizations; BLM Case Recordation
geothermal: Federal Use Authorizations; BLM Case Recordation
logical_mining_units: Federal Use Authorizations; BLM Case Recordation
mineral_survey: extracted from the GCDB LADESC layer where SURVEY_TYPE = “m”
OG_field: Federal Use Authorizations; BLM Case Recordation
OG_lease: Federal Use Authorizations; BLM Case Recordation
OG_ROW: Federal Use Authorizations; BLM Case Recordation 
OG_unit: Federal Use Authorizations; BLM Case Recordation
Power_ROW: Federal Use Authorizations; BLM Case Recordation
Solar: Federal Use Authorizations; BLM Case Recordation
Subsurface: source varies with each state
Uranium: Federal Use Authorizations; BLM Case Recordation
Wind: Federal Use Authorizations; BLM Case Recordation
GCDB Status
status_townships:  The merged GCDB was created to provide continuous cadastral data that would most accurately portray the locations of PLSS corners and provide a framework to assemble PLSS referenced information.  The GCDB is based on the best and most current survey records available and known geographic positions of control stations within the PLSS network. This feature class shows the status of the coordinates. 
Present = status passed
Not Present = status is missing or not in database
Failed Data Prep = status failed topography test
Unsurveyed : extracted from the GCDB LADESC layer where SURVEY_TYPE = “u”
Healthy_Lands
The Healthy Lands Initiative has been identified by the BLM as an area of emphasis.  “Initiatives such as Healthy Forests Initiative, National Fire Plan, Healthy Lands Initiative, Northwest Forest Plan – Wyoming Land Conservation Initiative, Great Basin Restoration Initiative, and others modeled after them, will be the primary vehicles that will drive public lands toward a new, sustainable level of health and productivity to meet the needs of future generations”[footnoteRef:4] [4:  Bureau of Land Management 2009 Budget Justifications] 

Any relevant data downloaded from the internet or acquired from other sources; varies with each state and sources will be provided with delivery of the Geodatabase.
National Landscape Conservation System (NLCS)
The NLCS has been identified by the BLM as an area of emphasis.  “The NLCS mission is to conserve, protect and restore nationally significant landscapes and their exceptional cultural, ecological, and scientific values for the benefit of current and future generations. These lands include National Monuments, National Conservation Areas, Wilderness, Wilderness Study Areas, Wild and Scenic Rivers, National Scenic and Historic Trails, and other congressionally designated areas”[footnoteRef:5]. [5:  Bureau of Land Management 2009 Budget Justifications.] 

wsa : Wilderness Study Area
ira:  National Inventoried Roadless Area
sda:  Special Designated Areas
Any other relevant data downloaded from the internet or acquired from other sources; varies with each state
Non_Energy Commodity Use
There are many programs that contribute to the BLM’s goals of non-energy commodity use. Some of those programs include Rangeland Management, Public Domain Forest Management, Other Minerals Management.
mining_claims_active: Federal Mining Claim Information
potash: Federal Use Authorizations; BLM Case Recordation
sand_and_gravel: Federal Use Authorizations; BLM Case Recordation
Statistics
at_risk: Risk assessment polygons created from pre_1910_substandard
at_risk_intersection_acres: Total number of acres per intersection number, as well as the number of acres per feature class that was part of the union
at_risk_union: The clipped, union of all the feature classes
at_risk_union_FO_Acres: The total number of acres per field office per intersection number
at_risk_union_FO_detailed_acres: The number of acres per field office per feature class
at_risk_union_Identity: The union of all the feature classes with the Field Office lines imposed. 
statistics:
 Perimeter - miles of perimeter per field office; 
BLM_perimeter - BLM miles per field office; 
BLM_Priv_Miles - Miles of BLM/Private interface per field office; 
Sub_Miles - Miles of pre1910/substandard survey condition per field office 
ES_OG - acres of OG activity per Field Office; 
ES_Coal_Uran - acres of coal and uranium per Field Office; 
ES_ROW - acres of ROW per Field Office; 
ES_Subsurface - acres of federal subsurface per Field Office; 
NonEnergy - acres of nonenergy per Field Office; 
Comm_Growth - acres of community growth data per Field Office; 
NLCS - acres per Field Office; 
HealthyLands - acres per Field Office
Data Analysis and Statistics
Creating at_risk Polygons
The polygon shapefile of the risk assessment areas was created by using the pre1910_substandard feature classes. Using Spatial Analyst, the neighborhood statistics tool was used to create a buffered polygon of the pre_1910 and substandard areas. These are the areas in the state where the GCDB is least accurate. Below is an example of the at_risk polygon for Utah.



Creating the at_risk_union
Each feature class was unioned and then dissolved based on the 8 map categories. A score of 1 was calculated and totaled for each polygon in each feature class.
Border Lands (if on the US/Mexico border)
Community Growth
Coal and Uranium
Oil and gas
ROW
Subsurface
Healthy Lands
NLCS
NonEnergy
At_Risk_Intersection_Acres
Total number of acres per intersection number, as well the number of acres per feature class that was part of the union.
At_Risk_Union_Identity
At risk polygon including the field office boundaries
At_Risk_Union_FO_Acres
The total number of acres per field office per intersection number
At_Risk_Union_FO_Detailed_Acres
The number of acres per field office per feature class
Statistics
BLM_perimeter: BLM perimeter (in miles) per field office 
BLM_Priv_Miles: Miles of BLM/Private interface per field office 
Sub_Miles: Miles of pre1910 / substandard survey conditions per field office
ES_OG: Acres of OG activity
OG Units, OG Fields, OG Leases
ES_Coal_Uran: acres of coal and uranium active
Coal lease, logical mining units, uranium, mineral survey
ES_ROW: Acres of ROW
OG and Power ROW
ES_Subsurface: Acres of subsurface only
Renewable: Acres of renewable energy 
NonEnergy: Acres of nonenergy
sand & gravel, active mining claims, potash
mineral survey
Community_Growth: Acres of community growth
NLCS: Acres of National Land Conservation System
wsa, any other applicable data that is available; will vary between states
Healthy Lands: Acres of Healthy Lands
Will vary between each state, depends on data that was available

Creating Maps
Below is a list of all the thematic maps created and what is displayed on each one:
Community Growth
Base Map Data (cities, roads, reliabilities, era_of_survey (pre 1910 only), sma_dissolve, urban)
Administration Areas (state, counties, field_office_for_display, field_office)
Community Growth (community_growth)
Energy Security – Coal and Uranium
Base Map Data (cities, roads, reliabilities, era_of_survey (pre 1910 only), sma_dissolve)
Administration Areas (state, counties, field_office_for_display, field_office)
Energy Security (coal_lease, logical_mining_units, mineral_survey, uranium)
Energy Security – Oil and Gas
Base Map Data (cities, roads, reliabilities, era_of_survey (pre 1910 only), sma_dissolve)
Administration Areas (state, counties, field_office_for_display, field_office)
Energy Security (OG_unit, OG_field, OG_lease)
Energy Security – Renewable Energy
Base Map Data (cities, roads, reliabilities, era_of_survey (pre 1910 only), sma_dissolve, urban)
Administration Areas (state, counties, field_office_for_display, field_office)
Renewable Energy (geothermal, solar, wind)
Energy Security - Rights of Ways
Base Map Data (cities, roads, reliabilities, era_of_survey (pre 1910 only), sma_dissolve)
Administration Areas (state, counties, field_office_for_display, field_office)
Energy Security (OG_ROW, power_ROW)
Energy Security – Subsurface
Base Map Data (cities, roads, reliabilities, era_of_survey (pre 1910 only), sma_dissolve)
Administration Areas (state, counties, field_office_for_display, field_office)
Energy Security (subsurface)
GCDB Status
	Base Map Data (cities, roads)
Administration Areas (state, counties, field_office_for_display, field_office)
GCDB Status (status_townships, unsurveyed)
Healthy Lands
Base Map Data (cities, roads, reliabilities, era_of_survey (pre 1910 only), sma_dissolve)
Administration Areas (state, counties, field_office_for_display, field_office)
Healthy Lands (will vary between each state; depends on data that was available)
National Land Conservation System
Base Map Data (cities, roads, reliabilities, era_of_survey (pre 1910 only),  sma_dissolve)
Administration Areas (state, counties, field_office_for_display, field_office)
NLCS (wsa, any other applicable data that is available; will vary between states)



Non Energy Commodities
Base Map Data (cities, roads, reliabilities, era_of_survey (pre 1910 only), sma_dissolve)
Administration Areas (state, counties, field_office_for_display, field_office)
Energy Security (mineral_survey)
NonEnergy (sand_and_gravel, potash, mining_claims_active)
Risk Assessment Map 
Base Map Data (cities, roads, sma_dissolve)
Administration Areas (state, counties, field_office_for_display, field_office)
Statistics (at_risk_union)
Safe Borderlands Initiative (CA, AZ, NM only)
Base Map Data (cities, roads, reliabilities, era_of_survey (pre 1910 only), sma_dissolve)
Administration Areas (state, counties, field_office_for_display, field_office)
Border (border_zones, minor_roads)
GeoPDF’s
Getting Started
Adobe Reader must be installed on your computer http://www.adobe.com/
TerraGo Desktop (GeoPDF toolbar) must also be installed http://www.terragotech.com/download/download?p=geopdftoolbar 
After installing the GeoPDF Toolbar and Adobe Reader, you will have the following capabilities: 
Measure distance and area
View different coordinates
Zoom to a coordinate
Add GeoStamps (polygons, lines and comments) 
Connect to a GPS device
Turn on/off layers in the file
View attributes by selecting the Object Data Tool and clicking on specific objects in the map
Search by selecting the Adobe Search Binoculars and typing in keywords. Note that the Search feature will query both data on the map and embedded data
Use of 'Google Map' to find specific coordinates (example below)


















 











By using the GeoPDF Desktop (GeoPDF Toolbar) this gives you the ability to view maps with multiple coordinate displays, measure length and area, turn layers on and off and search map attributes, create notes, redlines and markups or attach images or other data from multiple sources. Redlines and comments can be exported to an ESRI shapefile for incorporation back into a geospatial data repository.
Interactive TerraGo Desktop or “Toolbar” tutorials are available for the TerraGo Desktop. These are located at http://www.terragotech.com/support/tutorials
Using the GeoPDF
For GeoPDF help please refer to the GeoPDF Toolbar Help
[image: ]
The Object Data Tool will only display the data associated specifically with that particular map. For example, the Oil and Gas maps will have oil and gas unit, lease, and field object data available for identifying.
Deliverables
Conditions of Survey Deliverables
ESRI File Geodatabase containing all of the data layers collected and statistics for the maps (data is documented in Data List Spreadsheet)
Compiled by State 
Feature Datasets organized by BLM Areas of Emphasis
FDGC compliant metadata - *.xml, *.txt, & *.html
GeoPDF Maps (digital)
Hard Copy Maps - 11x17 & 24x34 layouts (by request only)
Feedback
Premier Data Services is in the process of creating a feedback submission interface for users to send back any issues, comments, or questions concerning the Conditions of Survey Atlas. The comments will be sent directly to Premier Data Services, reviewed and handled accordingly. The feedback interface feature is under construction and will be available soon.
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