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BACKGROUND
Ø Public Domain – 1776
ØWestern Reserves
ØNeed for Security
ØShow of Unity
ØNeed for Revenue
ØPromote Settlements

Western Reserve



PUBLIC LAND SURVEY SYSTEM
ØHotly debated by Thirteen Colonies
ØDesigned by Thomas Jefferson with major input 

from other States 
ØLand Ordinance of 1785
ØThree Principals
ØSurvey before settlement
ØFollow the design
ØStandard Unit











LAND POLICIES

Ø Land Ordinance of 1785 & 
1787 

Ø General Land Office 1812
Ø Homestead Act 1862
Ø Railroad land grants 1862 –

1871

Ø Yellowstone National Park 
and General Mining Law  
1872

Ø Opening of Indian lands 1887
Ø Forest Reserve Law of 1891 
Ø National Park Service 1916



LAND POLICIES (cont.)
Ø Taylor Grazing Act of 1934 
Ø Fish and Wildlife Service 

created, 1940
Ø Bureau of Land Management 

created, 1946
Ø Land and Water 

Conservation Fund
Wilderness Act of 1964

Ø Wild and Scenic Rivers Act 
of 1968 

Ø National Environmental 
Policy Act of 1970 

Ø Alaska Native Claims 
Settlement Act of 1971

Ø Endangered Species Act, 
1973 

Ø Federal Land Policy and 
Management Act (FLPMA) of 
1976 



MAJOR FEDERAL LAND 
AGENCIES

ØBureau of Indian Affairs
ØBureau of Land Management
ØBureau of Reclamation
ØDepartment of Defense
ØFish and Wildlife Service
ØU.S. Forest Service
ØNational Park Service









699 million acres TOTAL 
58 Non Federal (State/Private) SMA 

191
93
84
12

380 

Other Federal SMA
Forest Service

Fish & Wildlife Service*
National Park Service*

Dept. of Defense/Corps of Eng.

Subtotal (Other Federal SMA) 

261BLM 

Acres (millions)Surface Managing Agency (SMA)

FEDERAL LAND MANAGEMENT 
AGENCIES



BLMBLM
MISSION COMPONENTSMISSION COMPONENTS

ØØResource ProtectionResource Protection
ØØRecreationRecreation
ØØResource UseResource Use
ØØServing CommunitiesServing Communities



12 WESTERN STATES 
INCLUDING ALASKA.

ØOutdoor recreation
ØLivestock grazing
ØEnergy
ØMineral development
ØConserving natural, historical, cultural, and 

other resources



BLM PRIORITIES FY 07 to 09
Ø ENERGY
ØContribute to Domestic Energy Supply

ØWATERSHEDS
ØManage Rangelands and Forests to Achieve Healthy and 

Productive Watersheds
ØRECREATION
Ø Improve Dispersed Recreational Opportunities

ØHERITAGE
ØProtect Cultural and Natural Heritage Resources



Stretch the Buying Power of New 
Appropriations

Ø PARTNERSHIPS
ØWorking with partners that are willing to donate funding or 

labor to projects that benefit BLM lands
ØCOST RECOVERY
ØRecovering costs to the BLM of its use authorization reviews 

- Reimbursable accounts 
ØWORFORCE MANAGEMENT
ØForecasting and managing the workforce to optimize its 

efficiency



PARTNERHSIPS 
Projects That Benefit BLM Lands

ØØGeographic Coordinate Data BaseGeographic Coordinate Data Base
ØØDemands IncreasingDemands Increasing
ØØIndian Country NeedsIndian Country Needs
ØØWestern Governors’ Association ResolutionWestern Governors’ Association Resolution

ØØContributed Services AgreementsContributed Services Agreements
ØØProponent pays BLM and provides laborProponent pays BLM and provides labor
ØØTimely services providedTimely services provided



DEMAND FOR CADASTRAL 
SURVEY SERVICES

Ø BLM’S backlog of high priority surveys
Ø Inventory by field managers 
Ø $93 million with additional yearly needs



DEMAND FOR CADASTRAL
SURVEY SERVICES

ØMeeting BLM’s fiduciary responsibility for Indian trust
ØA long term commitment
ØOver $63 million high priority for next 3 years ($110 m in backlog)
ØAdditional needs of $2 M per year
ØModern land status system base upon surveyed data



HIGH PRIORITY
CADASTRAL SURVEY INITIATIVES
ØAlaska Conveyance – complete in 2009
ØIncrease of to $ 42 million in FY 05 

ØCadastral survey
ØFiduciary trust model - $11 million 
ØPLSS Maintenance, GCDB, Certified federal surveyor

ØNational parcel data base – multipurpose cadastre
ØLinked to the proposed Federal Real Property Bill

ØLeverage existing State and County databases



DEMAND FOR CADASTRALDEMAND FOR CADASTRAL
SURVEY SERVICESSURVEY SERVICES

ØØGeographic Coordinate Data BaseGeographic Coordinate Data Base
ØØDemands IncreasingDemands Increasing
ØØIndian Country NeedsIndian Country Needs
ØØWestern Governors’ Association ResolutionWestern Governors’ Association Resolution

ØØBase layer for land parcel dataBase layer for land parcel data



FGDC Cadastral Subcommittee
Subcommittee – Bob Ader, Don Buhler Chairs 

Western Steering 
Committee

Eastern Steering 
Committee

Members from: 

BLM State Offices, USFS, USFWS, FSA, 
Corps of Engineers, NGS, MMS, NACo, 
Counties, NSGIC, Private Industry

Bill Ferguson - Coordinator David Stage - Coordinator

Nancy von Meyer - Secretary

Regional Agency Offices, Federal 
State Reps, States, Counties, 
Private Sector, WGA GI Council

Regional Agency Offices, Federal 
State Reps, States, Counties, 
Private Sector



CADASTRAL PHILOSOPHYCADASTRAL PHILOSOPHY
ØØ Standards to Meet Business Needs Standards to Meet Business Needs 
ØØ Standards have a basis in applicationsStandards have a basis in applications
ØØ Build profiles of standards to support applicationBuild profiles of standards to support application
ØØ Tie activities to the needs of our customersTie activities to the needs of our customers
ØØ Partner and participate with customersPartner and participate with customers

ØØ These Initiatives Can Actually HappenThese Initiatives Can Actually Happen
ØØ Florida has core data assembled statewideFlorida has core data assembled statewide
ØØ Alabama program has 80% of their parcels converted Alabama program has 80% of their parcels converted 

in three yearsin three years
ØØ Implementation of and compliance with standards Implementation of and compliance with standards 

(Tribes, Montana, USFW and Park County Colorado (Tribes, Montana, USFW and Park County Colorado 
and many many others)and many many others)



AccomplishmentsAccomplishments

ØØOur Web Page Our Web Page 
(http://www.nationalcad.org)(http://www.nationalcad.org)
ØØCompleted and Maintaining a StateCompleted and Maintaining a State--byby--

State Survey State Survey 
ØØStandard Maintenance, Implementation Standard Maintenance, Implementation 

and Complianceand Compliance
ØØState Boundaries Control ProjectState Boundaries Control Project
ØØOutreach and PartnershipsOutreach and Partnerships

http://www.nationalcad.org
http://www.nationalcad.org


http://www.nationalcad.org

http://www.nationalcad.org


State Survey and ContactsState Survey and Contacts

Contacts for federal agencies by stateContacts for federal agencies by state

State cadastral coordinatorsState cadastral coordinators

Related web sites for reaching the contactsRelated web sites for reaching the contacts
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Federal Land Records, Review Mesa County, ColoradoFederal Land Records, Review Mesa County, Colorado

• State Lands
• Bureau Of Reclamation Wdls.
• USFS Withdrawals
• Wilderness & Study Areas
• Federal ROW Cases
• Mesa County Parcels
• Federal Mineral Estate

• Public Land Survey System
• Land Disposals (Patents, etc.)

• Federal Oil & Gas Leases
• Telecom. Right-Of-Way
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COST RECOVERY
ØIndian Surveys
ØFull costs are reimbursed $ 10 M
ØCan supports BLM initiatives
ØSecretary’s Fiduciary Trust Responsibility
ØMaintains BLM survey expertise

ØForest Service and other Agencies
ØCan support BLM initiatives
ØMaintains BLM survey expertise



WORFORCE MANAGEMENT 

• Prioritizing Cadastral Services to BLM’s four 
major themes

• Matching Cadastral Services to BIA, Forest 
Service and other Agencies

• Program Assessment Rating Tool 
ØPerform highest priority surveys
ØComplete surveys promptly





558 miles









OIL and GAS

Domestic Energy 



Review Public Land Survey
Corner Positions



Review Reliability Diagrams

The GCDB reliability data was generated  by The GCDB reliability data was generated  by 

evaluating each line segment endpoints andevaluating each line segment endpoints and

assigning the highest coordinate reliabilityassigning the highest coordinate reliability

value to that line.  value to that line.  



Reliability Analysis Cont…



INDIAN ISSUES

FIDUCIARY TRUST MODEL



Three Affiliated Tribes of Fort 
Berthold 

Cadastral Geographic Information 
System

Pilot Project



Project Background
ØThe Three Affiliated Tribes was one of four 

Cadastral GIS pilot projects selected in FY 04
ØProject is entered into by:
ØBureau of Indian Affairs
ØThree Affiliated Tribes
ØOffice of the Special Trustee
ØBureau of Land Management
ØProject is funded by OST for $200,000



Three Affiliated Tribes
of Fort Berthold

Historic Land Profile
Ø Fort Berthold reservation is home to three Tribes: the 

Mandan, Hidatsa, and Arikara
Ø The original reservation was established by the Fort 

Laramie Treaty of 1851
Ø Executive Order of 1870 reduced the reservation size to the 

external boundaries now recognized
Ø 1947 Legislation provided for taking reservation lands for 

the Garrison Reservoir



Fort Berthold



Fort Berthold Reservation



LAND STATUS PROFILE

ØTotal Area: 988,000 acres
ØTribally Owned: 79,233 acres
ØAllotted Owned: 378,604 acres
ØTribal/Allotted Owned:457,837 acres
ØGovernment Owned: 3,280 acres
ØNon-Indian Owned: 526,883 acres
ØReservoir Taken area:155,000 acres



COMMUNITY ENVIRONMENTAL 
PROFILE

ØPopulation of enrolled members:  8,400
ØReservation Population: 3,776
ØLand Use Economy:
ØAgriculture 78,150 acres
ØGrazing 377,134 acres
ØForestry 3,477 acres
ØOther 2,356 acres



PROJECT GOALS

ØDevelop a Cadastral GIS to integrate survey 
information, land titles information and resource 
information for management of Tribal Assets
Ø Promote management of Tribal Assets through self 

determination
Ø Implement GIS technologies in support of BLM and BIA 

to fulfill Trust Responsibilities under the Fiduciary Trust 
Model



PROJECT OBJECTIVES
Ø Initial computation and collection of GCDB PLSS to the 

aliquot part, government lot level from GLO records for the 
entire reservation.
Ø Integrate GCDB data with land status information from the 

Bureau of Indian Affairs 
ØDevelop a Tribal GIS Business Plan: Conduct a Needs 

Assessment for GIS and GCDB integration 
ØCollection of agreed upon land use authorizations data 

needed to meet Tribal and BIA business requirements, as 
much as is practicable in the time allowed for two priority 
townships.



Original Survey 
in 1892



PLSS Control





T. 148 N.,R. 91 W
GCDB combined with survey plat and aerial photo



Needs Assessment and 
Requirements Analysis
Needs Assessment and 
Requirements Analysis

Ø Major Points
Ø Business Planning and Development Guide
Ø Serves as the blue print and road map for system evolution
Ø Valuable For Funding Initiatives & Development Grants

Ø Evaluation Of Current GIS/LIS Programs
Ø Assessment OF Business Requirements/Needs
Ø Review Of Data Assets
Ø Inventory Current Spatial Data 
Ø Evaluate Land Information Systems

Ø Land Ownership
Ø Land Use Authorizations

Ø Leases, Rights Of Way, Permits, etc…
Ø Define Future Needs
Ø Data
Ø Software
Ø Hardware
Ø Training

Ø Crosswalk Against FCDC/Cadastral Content Standards



Assessment Process

ØDepartmental Interviews
ØDefine departmental functions
ØDefine departmental data dependencies
ØDefine data functions, creator, maintainer, user
ØDefine connections of the GIS/LIS to other systems
ØDefine the needs of each functional group
ØDevine security and data distribution parameters



Planning IssuesPlanning Issues
Ø What are the short and long term goals of the system?
Ø Is the current GIS/LIS meeting user needs?
Ø How will the system evolution be funded & supported?
Ø What tabular data bases will be processed through the system?
Ø Are end user analysis tools available in the current system?
Ø Are legal land descriptions properly entered and map compatible?
Ø What types of maps must be produced from the system, at what scale?
Ø Are current data layers based on survey?

ØPositional Accuracy (+/- 1 foot, or +/- 100 feet)
ØSource
ØScale

Ø How are maps and data to be processed/produced?
Ø Who will update the data & how will it be managed?
Ø Who needs to be trained, & what training is needed?



GIS\LIS Business ApplicationsGIS\LIS Business Applications

ØTribal, Federal State & Local Government
Ø Property Parcel Maps - 911 Emergency 

Response
Ø Land Management/Planning - Infrastructure Mapping
Ø Land Management Bnds. - Water Conservation
Ø Resource Anal .& Mgmt. - Ecology Studies
Ø Transportation Analysis - Disaster Analysis
Ø Environmental Planning - Environmental Analysis
Ø Demographic Analysis - Soil Conservation
Ø Wild Land Fire Fighting - Emergency Planning 



Business Application Matrix



Data Needs Matrix



General Report Contents
• Current Situation
• Functional Needs
• Data Needs

Geographic information needs inventory
Map inventory
Geographic Information needs matrix
Tabular data needs
Tabular data inventory
Tabular information needs matrix

• Conversion Needs
Map conversion
Data entry
File translation

• Data Processing Needs
• Hardware And Software Needs
• Staffing Needs
• Training Needs
• Legal Needs
• Multi-participant Strategies

Multi-participant Strategies
• Coordination with the Federal Government

• Bureau Of Indian Affairs
• Bureau Of Land Management
• Department Of Agriculture
• Corps Of Engineers
• N.D. State Government
• County Government

• Coordination with regulated industry
• Natural gas utilities
• Electric utilities
• Telephone companies
• Oil & Gas companies



Summary
Principals of Trust Management

Ø Promote tribal control and self-determination over tribal trust 
lands and resources.

Ø Protect and preserve Indian trust assets from loss, damage, 
unlawful alienation, waste and depletions;

Ø Enforce the terms of all leases or other agreements that provide
for the use of trust assets, and take appropriate steps to remedy 
trespass on trust or restricted lands

Ø Communicate with beneficial owners regarding the management 
and administration of Indian trust assets



Accurate Boundary Placement
Following the deployment of the initial data sets, the 

following activities will be supported

.
Ø Geographic inventory of Tribal lands, leasing assets, land rights, 

and economic development areas
Ø Compare rights described in paper documents with actual rights 

as exercised on the ground.
Ø Boundary review by abstracting legal land descriptions from 

documents
Ø Boundary analysis to determine the nature and extent of conflicts
Ø On the ground situation identification to drive survey priorities 

and identify areas that require survey enhancements.



Fiduciary Trust Model 
and Indian Trust Lands Boundary Standards

Cadastral Services

ØCadastral Survey
ØGeographic Coordinate Data Base
ØFee to Trust
ØExpert Witness Services
Ø Land Status Determinations
Ø Land Description Review Certification
ØBoundary Line Assurance Certification
ØReview of State Authority Surveys





Questions?Questions?
Bob Ader, GCDB Manager/FGDC Cadastral Subcomm. co ChairBob Ader, GCDB Manager/FGDC Cadastral Subcomm. co Chair
303303--239239--38173817
bob_ader@blm.govbob_ader@blm.gov

Nancy von Meyer, FGDC Cadastral Subcommittee SecretaryNancy von Meyer, FGDC Cadastral Subcommittee Secretary
864864--646646--27552755
nancy@fairviewnancy@fairview--industries.comindustries.com

Douglas Haywood, Cadastral Indian Program ManagerDouglas Haywood, Cadastral Indian Program Manager
202202--785785--65616561
douglas_haywood@blm.govdouglas_haywood@blm.gov

Bob Dahl, Cadastral Manual EditorBob Dahl, Cadastral Manual Editor
202202--452452--5132 5132 
robert_w_dahl@blm.govrobert_w_dahl@blm.gov

Don Buhler, BLM Cadastral/ FGDC Cadastral Subcomm. co ChairDon Buhler, BLM Cadastral/ FGDC Cadastral Subcomm. co Chair
202202--452452--77817781
don_buhler@blm.govdon_buhler@blm.gov

Current WebsitesCurrent Websites
Bureau of Land Management:  Bureau of Land Management:  www.blm.govwww.blm.gov
FGDC Cadastral Subcommitee: www.nationalcad.orgFGDC Cadastral Subcommitee: www.nationalcad.org
Cadastral Survey: www.blm.gov/cadastralCadastral Survey: www.blm.gov/cadastral
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