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• Purpose/Goal
• Functional Components
• Design 
• Data
• Question



BLM’s Responsibilities 
(OMB A-16)

• Public Land Records
– Public land conveyance data

• Federal Land Ownership Status
– Real and mineral property

• Cadastral 
– Public Land Survey System



NILS Facts and Figures
• BLM manages:

– 262 million surface acres
– 700 Million subsurface acres

• 130 million parcels/ 28,000 PLSS 
Townships

• ~ 250 survey and measurement users
• ~ 900 parcel management users
• USDA Forest Service manages 8.5 

percent of U.S. land



Problem to Solve
• Poor spatial accuracy of base GIS features 

is a problem compounded by the fact that 
many other layers are constructed from 
these base features

• Multiple programs in the PLSS Maintenance 
process



• A simple system to create and manage survey 
geometry in ArcGIS

• The system must be extensible, follow survey 
methods, improve existing datasets, and 
maintain spatial relationships between the 
survey networks and associated GIS data
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Geodata.gov
• Part of the Geospatial One-Stop E-Gov 

initiative providing access to Federal, 
State, and Local geospatial data and 
information.



NILS Functional Components

Survey
Management

Measurement
Management

Parcel
Management

GeoCommunicator



Survey ManagementSurvey Management

This will support the capture of measurement features and 
metadata directly into a GIS database format. 

The goal is to minimize the need for data conversion and re-
construction as measured features are incorporated into the 
land records management system.
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Measurement ManagementMeasurement Management

1

Integrated maintenance of cadastral 
data is made much more efficient when 
geometry can be shared.
Interpretation of (1) the reliability of 
each point position and (2) where data 
editing is needed.

New data can be added, and data 
elements that do not contribute to the 
optimal solution can be removed.
Any area can be selected and 
readjusted, e.g. to update point 
positions affected by newly-added 
data.

Provides the foundation for 
the legal description and 
parcel fabric tiers.

Data Model Tiers
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Parcel ManagementParcel Management
Provides a process for managing land records and cadastral 
feature data stored in the database model. 
Provides custom feature classes, tools, and procedures for 
editing land records in a transactional, history-tracking 
environment. 
Support will be provided to allow users to construct and edit 
legal description fabrics and to create required parcel fabrics 
from them. Parcel fabrics may include ownership, land use 
rights, tax assessment, and others.
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GeoCommunicator
ww.geocommunicator.gov

Internet Site

•Land Survey 
Information 
System

•Federal Land 
Stewardship

•Land & Mineral 
Use Records

•Reference Data



NILS
• NILS comprises transactional and publication 

components:

– The ArcGIS implementation for creating and 
maintaining Survey, LD, and Parcel data is the 
transactional component

– The ArcIMS implementation for viewing, querying, 
and downloading data is the publication
component
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Higher Level BLM Business Processes 
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NILS Analysis & Design
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NILS Software ArchitectureNILS Software Architecture
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• Primary components:
Arc SDE 9.0, Arc GIS 9.0. Arc IMS 4.0
Informix 9.4
Apache Tomcat 4.1
IIS
Java SDK/JRE 1.4
FME/Spatial Direct
BASS2
Citrix XPe
Storage over 1 Terabyte 
2 Large database tables over 20 million records each





Change In Paradigm

Expense

Asset
Data as an:

Moving from an Moving from an EXPENSEEXPENSE to an to an ASSETASSET



USFS Centric Application 
Development

BLM Centric 

Application 

Development

COTS

Shared Costs

Shared Functionality

Shared Standards

Greater Efficiency

Less Redundancy

Greater Share-ability of Data

Change In Paradigm



Geodatabase designed to
reflect existing standards 
and to work in an object 
oriented technology
environment.

• Federal Geographic Data Committee (FGDC) 
Cadastral Data Content Standard

• American Land Titles Association (ALTA)
• Manual of Instructions for the Survey of the Public 

Lands of the United States, 1973
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Geometry

Curve

Segment

Geometry-
Collection

Polycurve

BezierCurve CircularArc Line

Envelope Point Multipoint

Path

Ring Polyline Polygon

Multipoint is a collection of points
and is a type of geometry collection.

Geometry
Object Model

This diagram summarizes the
objects that comprise the geometry

system and their relationships.

BezierCurve, CircularArc and Line are types of segments
that when joined at end points, form a path. A ring is a simple

non-intersecting area.

A point is a discrete
x,y location.

An envelope is a
rectangle that
spans a feature.

A feature is associated
with one of these types

of geometry:  points,
multipoints, polylines,

and polygons.

A polyline is an
arbitrary collection of
paths.

A polygon is an
arbitrary collection of
rings.

A path is a set of
segments which are

connected.
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IPolygon : IPolycurve
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InteriorRingCount (in exteriorRing: IRing) : Long
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PutCoords (in from: IPoint, in to: IPoint)
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The Use of Standards



Meta Data Must Be 
Associated With All Data Sets
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Parcel FabricParcel Fabric
FeaturesFeatures
Case ParcelsCase Parcels
RightsRights
Use AuthorizationsUse Authorizations
SegregationsSegregations
Land StatusLand StatusSharedShared

GeometryGeometry

Survey Survey 
LinksLinks

NILS Conceptual Data ModelNILS Conceptual Data Model

Legal DescriptionLegal Description
FabricFabric

FeaturesFeatures
CornersCorners
BoundariesBoundaries
NonNon--PLSS ClassesPLSS Classes
PLSS ClassesPLSS Classes

Survey FeaturesSurvey Features
Survey PointsSurvey Points
MeasuresMeasures
ComputationsComputations

Survey FabricSurvey Fabric Survey Survey 
DatasetDataset

Feature Feature 
DatasetDataset



GIS Data GIS Data 
(Before Survey Analyst)          (Before Survey Analyst)          
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Raster Data Layers



Boundaries 

Geodetic Control
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Vector Data Layers
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Land cover
Imagery
Elevation

Raster Data Layers

Total Station Survey 1
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GIS Data (After Survey Analyst)           GIS Data (After Survey Analyst)           



Data is delivered 3 ways…



1
• Viewable from the web interface



2
• Downloadable as Shapefiles



3
• Accessible as a streaming ArcIMS layer  



Integrate with other data layers 
through Desktop or Mobile GIS

• Add data from the internet with the URL: 

http://lsi.blm.gov

http://lsi.blm.gov


Future Streaming Services…

• BLM National Conservation Areas
– National Wild and Scenic Rivers
– National Scenic Trails
– National Historic Trails

• BLM Wilderness Areas
• BLM Wilderness Study Areas
• BLM Areas of Environmental Concern





QUESTIONS



For additional Information
www.blm.gov/nils

www.geocommunicator.gov

www.geocommunicator.gov/lsi

Streaming Service:

Map Service:http://www.lsi.blm.gov

Map Service: BLM_LSIS    

http://www.blm.gov/nils
http://www.geocommunicator.gov
http://www.geocommunicator.gov/lsi
http://www.lsi.blm.gov

