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The benefits of merging the survey grade accuracy 
world with the GIS world. Imagine a world that 
allows anyone doing surveying, engineering and GIS 
development to coordinate and associate all 
projects onto one simple mathematical base. A 
world where the DOT, Land Department, Irrigation, 
Tribal Housing, DNR, Forestry, Utilities and all 
others involved with development and mapping will 
be able to put all data onto one common survey 
grade base map. The Blackfeet Nation, Crow Nation, 
Fort Belknap Indian Community, Fort Peck, and 
Wind River Reservations were awarded the ACEC 
2013, 2015, and 2017 Engineering Excellence 
Award in Montana for such a project.

The Survey Grade Accuracy World Meets GIS and 
LiDAR 

(A Planning and Design Tool) 

https://2018bigskygeocon.sched.com/event/E5v5/the-survey-grade-accuracy-world-meets-gis-and-lidar-a-planning-and-design-tool
https://2018bigskygeocon.sched.com/event/E5v5/the-survey-grade-accuracy-world-meets-gis-and-lidar-a-planning-and-design-tool


Mapping Project Phases
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Phase 1:  Create Reservation Coordinate System (ACEC 2013 Engineering Excellence Award)
Tribes Wind River Fort Peck Fort Belknap & Blackfeet Crow MAGIP Conference & Survey Rollouts April 4-8, 2016

Phase 2:  Control Points Established in Tribal Coordinates
Tribes WR FP FB & BF Crow Update CTL after CORS Operational

Phase 3:  Tribal Coordinate Handbook & User Guide   (b) Tribal Data Base - GIS Plan & Implementation (ACEC 2015 Engineering Excellence Award)
Wind River, Fort Peck, Fort Belknap, Blackfeet, & Crow Version 1.0 released Sept 30 The Handbook and User Guide can be found on the Website:www.rmtlc.org

Phase 4:  Tribal Continuously Operating Reference Stations (CORS)  (ACEC 2017 Engineering Excellence Award) CORS Interviews, Trimble, Leica, Topcon, CHC April 15
Applied for FLH Awarded FLH *  First CORS Operational** CORS Fully Operational spring/summer
AID Grant AID Grant MDT Installing CORS (Partnership increased MT CORS from 10 to 19)

Phase 5:  Real Time Network
Wind River, Fort Peck, Fort Belknap, Blackfeet, & Crow RTN Operational November 2016

     Idaho State University & Utah TURN two options moving forward (MT RTN?  Utah TURN RTN)
Phase 6:  Implementation of "Geo Reference - Survey Grade Data Collection

Tribal Transportation Program ImplementationWind River Fort Peck Fort Belknap & Blackfeet Crow
Survey Procedure Handbook
Tribal Control Points (Quality Control) *
NGS Benchmark (Prep 2022 NAV-D datum) Tribal  Crews Collecting Data
PLSS Collection Section Corners 1/4 Corners (Cadastral Map - Improve Accuracy of State Cadastral Map(www.svc.mt.gov/msl/mtcadastral)
Water Asbuilts (Valves, Manholes, line size & locations)
Sewer Asbuilts (Manholes, Lift Stations, line size & locations)
Existing:  ROW, Easements, Plats, Certificate of Surveys (MLIAC option available?)
New:  ROW, Easements, Plats, Certificate of Surveys (MLIAC option available?)

Phase 7: GIS Foundation
Wind River, Fort Peck, Fort Belknap, Blackfeet, & Crow
** GIS data platform needed to communicated GI data collected:

Phase 8:  LiDAR, 1 Foot Contours, 6" Pixel, Orthorectified Photogrammetry Rocky Mountain Tribal Leaders (Lead Agency for Grant)
Blackfeet Senator - Assist with Grant Timing Issues Senator Assistance - Grant Timing issues
Crow TTP Tribal TTP Match Letters LiDAR
Fort Belknap MDT & WyDOT MDT & WyDOT Match Letters Collection
Fort Peck Indian Health Service Indian Health Service &
Wind River FEMA BOR Processing

MT Library Montana Library
??Northern Cheyenne USGS 3DEP
??Rocky Boy TIGER TIGER 9, due End of April??
??Fort Hall DEMD

Phase 9:  Legislative Adoption
Tribal Adoption Tribal Resolutions Adopt
County Adoption (County Pilot Project??)

State Adoption 2017 Legislation Prep State LegPrep State LegLeg in session
Tribal Council and Tribal Leaders Presentations

Informing Tribal Governments
Informing RMTLC MAGIP Conference MAGIP MAGIP Conference Rez Rollouts for Eng & Surveyors (MLD, Doc Z, Pamela-NOAA)

Intermountain GIS Conference - Mapping Updates April 9th, 2014 Jan 15 May 14, 2015
Informing Professional Survey and GIS Communities http://www.magip.org/about Update Update MARLS Conference (MLD Presentation)MARLS Conference

2015

Phase 4 (95% complete):  Tribal Continuously Operating Reference Stations (CORS)  Objective:  1.  Foundation for all GPS users (survoyors and GIS data collectors)  2.  Enhance quality and production of survey grade GPS data  3.  Technology is 

similar to cell towers, the closer the CORS the better the speed and accruacy of the data collected  5.  Enhance the Montana Height Modernization Program for reservation lands (see executive summary)   6.  create state of the art foundation for 

geodetic ctl to supplement outdated NGS Ctl Mark program   The group received the "ACEC 2013 Engineering Excellence Award" for phase 4

2017

Phase 7 (75% Complete):  Create GIS foundation so data can be safely stored and communicated with other departments (

Rocky Mountain Mapping Project
2011 20162012 2014

   Foundation Fully Established 

Implement Standardization for all 

development

2013

Phase 5 (10% complete):  Establishing a Real Time Network (RTN).  The purpose of the RTN is: 1. establish catalyst for GPS users to georeferenced data  2.  standardized infrastructure for machine controlled equipment including intelligent 

compaction.  Benefits include:  1. need for user to establish permanent/semi-permanent base station eliminated 2. RTN can monitor its own QC 3. Loss of one station does not result in failure of system 4. and best of all "All users of the system 

are using a common, established reference coordinate frame", surveying and mapping has been standardized    NOTE:  Densification of CORS needed, current layout meets NGS standards for RTN additional CORS needed

2010

Phase 9: Legislative adoption will provide fundamental viable acceptance by engineering, surveying, and mapping professionals within tribes as well as other Federal Agencies such as BLM, NGS and FEMA

Phase 6: Collecting data in tribal coordinate systems (CFedS, County, BOR, BLM, Indian Health Service, Housing Programs, BIA, Water & Sewer Program adopt plan)  Note, data can be collected along roads that are in the trbes TTP inventory as 

part of the tribes master transportation plan of creating a tribal roads ROW map for planning purposes.      

Phase 8: LiDAR & Orthorectified Photogrammetry (numerous partners needed, USGS?, DEMD (BIA)?, Housing?, Montana Library?, FEMA? TIGER, Others? 

Phase 10: Measure project success.  Success is defined by 1.  How many tribal members have been inspired to become surveyors, engineer technicians, engineers, GIS technicians, GIS coordinators and GIS professionals?

2018

Phase 1:  100% Complete:  The purpose is to merge the survey grade accuracy world with the GIS world.  The Low Distortion Projection (LDP) will allow anyone doing surveying, engineering, and GIS development to coordinate and associate all 

projects onto one simple mathematical base.  The group received the "ACEC 2013 Engineering Excellence Award" for phase 1
Phase 2:  Priority switch, see phase 4:  1.  For QC purposes control points, including High Accuracy Reference Network (HARN) points for Fort Peck were established.  National Geodetic Survey (NGS) no longer maintains passive control, replaced 

by OPUS-DB solutions that depend on CORS.  Because of NGS change the tribal mapping team has added Phase 4, CORS to the mapping project.  With CORS we will be able to do same control work in 5 hours versus 100+ hours
Phase 3 (100% complete):  Mapping Handbook and User guide:  Objective:  1.  Guide for current and future users  2.  QC procedures, testing methods best practices 3. Adding coordinate systems to software (ESRI, Leica, Trimble, Carlson, Topcon)  

4. History and development of coordinate systems  5. History of Montana projections (State Plane) 6. Types of projections, managing map distortion   The group received the "ACEC 2015 Engineering Excellence Award" for phase 3




