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Background
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507 million acres of land - 1 out of every 5 acres in U.S.
is the Dept. of the Interior's management responsibility
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*Emerging Technology Investlgatron ..2005-2008
*+USGS UAS National Project Offlce Created s T ..May 2008
sFirst Systems Acquired.. December 2009
Operational Procedures Memorandum . .March 2010
eOperator Training/ Demonstrations/ Introductron to COA ......... 2009-2010
*Roadmap Released...............................................................July 2011
*Operations.. B e s DA 2401
sFormal Concept of Operatrons Y EPTATTIR ST s I MANC R A D
....................................... Denver Borse Bozeman, Anchorage
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BLM Aviation based at the National
Interagency Fire Center in Boise, Ildaho

Overall program guidance from the DOI-
Office of Aviation Services

e BLM National Aviation Plan

e http://www.blm.gov/style/medialib/blm/nifc/av
lation/administration.Par.39484.File.dat/NAP.
pdf

e Coordination with DOI-Office of Aviation
Services (OAS)

e OPM 13-11 DOI Use of Unmanned Aircraft

BLM AVIATION PROGRAM
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Systems (UAS)
» DOI/FAA MOA for sUAS
lation Safety
ation Dispatch

on support for wildfire, wild horse
habitat monitoring, cadastral
enforcement, aerial mapping,
Bic.
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Memorandum of Agreement between the 1.5, Department of the Tnterior
and the Federal Aviatinn Administratlon Regarding Operation of Small
Unmanped Aireraft Systems in Class G Airspace

A iptreducifon: This Memonasdum of Agreement (MOA) booween the 115, Depastment
af the Interior (DO e the Federal Aviation Administration (FAA) sats forh provisiony
that will allow DO L-operated small Unmanned Ajrcraft Systems {x11ASY Incrersed weopss to
Clasr Cr aivspace far public aircrall eneralions in accorlance with applicable laws and
EOVETTUTIEN] dpenny policy.

B_Scope: The policies, procedures el operations prescribed in this Y0A apply (o SHOI
sUAS operations invelving sciemific applications, witdlife aurveys and Search and Roscus
{¥AR; effurts within Class G aimpace at or below 400 ft AGL, aulhorized throogh
Cerlificar of Waiver or Autherization (CQUA) via Molification procedures,

L. Authurity; Title 4% of the Tniled States Code (49 LS § 108 prevides the authamily to
the FAA 10 52t aviation salely standards 1nd cogulate aviation apersfons in the National
Adripuce Bystem [(NAS). Title 49 USC provides the authority for government agensies o
cundect public sireruA operatione in the natisnnl Bitepaee pobjcct to certain lunitatiuns

§ 407125,

D, UAS Afrwarthiness Cerfification: The DOI sssymes responaibilivy that the 2UAS it

will aperate undes this MOA arc airwanthy and in conditinm fir safe operation based on the
manufaetupec’s specifications, technicod mungnals and meinienance reeoamendations for the
aiverafl, contrel station, and assauiated support equipment,  Whers sppropriate for
Urtmanned aireral), dhe aviation atandards aitcratt detailed in DOT Departnest Manuals 151
IIM, Flight Operations Standards and Procedures and 552 DM, Aviation Safety shall be
applied. Wore specific guidsnce it contained In DOT Uperational Procefums Memorandum
{OPM) No.11, DOT Ulsc of Unmanced Afrcraft Syrtems, and OAS Tnalmaction S400-2002.
Al BOLTAS will he inspectey] [or sirworthiness and kit condition by DAY desipnal=d
aircraft inspeciocs at the same inferval s D07 manned ainceafi,

E. TTAS Fjlet/Crewmemhber Dualifieation: The pilak w conavatd (PTCY a3 flight

crewmcmbers, including visval observers, of DO gUAS shall be qualificd in accordunce

wiflh B requitements lisied in the FAA TIAS Operational Approval Kotice MEONQ227,

SUIAE pilata s observers arc requinad ta have an appropriate current medics] exam in

accordance with DOT OPM Ko, 11 e will be subject t0 annoal lipht svaluations PO..wrorrrrr B
adwministered hy DO Cifice vl Aviution Scrvices designated pilot inspeciors, These s, ezt or e TEROR
ualificarinms must moet or exces] rguiretnents lsed i the FAL TIAY Uparatical

Approval 810227, “ ;'
E._Spe¢trum ond Asenctated Documents: DOI will be responsible in Cisueing that the 7

eppropriste frequeney specirum apptovals are obtained in sdvance of any s1TAS opecation.
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BLM Project ReqL

» Project Proposal

 Frequency Spectrum Approval
— If needed

« COA Application and Approval
— operations under the DOI/FAA MOA

* Project Aviation Safety Plan
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Field Office
Project Request

DOD
Spectrum
Approval, if

Project
Terminates

No

Is It Safe
To Fly?

Yes

Data Collection/
Flight Ops

BLM UAS Project Workflow

NOC Review No w
. Traditional
Appropriate .
] — Remote Sensing
Unit Aviation Project Planning
Manager
Review Yes
State Aviation BLM Line Proiect
Manager Officer PIrOch
Review Approval anning
= DOI/FAA Yes
MOA
No No
COA FAA Project
OAS Application Approval Terminates
Approval
No PP
Project Aviation Data Collection
Safety Plan Design
Field BL:;/! AV|tatr|]on
Deployment . 'Sdp_a Ct Logistics/Flight BLM Public
pelem i Scheduling Affairs
Data Im Analvsi Deliver Products
Management dgc ANZYEE to Field




RQ-11A Raven

4.2 Ib, 36 inch long, battery-powered single
engine fixed wing

10 km range, 90 min endurance, 30 mph
EO/IR Sensor

19 systems, 3 aircraft per system, 57 total
Raven A

Migration to Raven B in 2014
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RQ-16 T-Hawk

20 Ib, 21 inch wide, gas-powered single
engine ducted fan VTOL

10 km range, 47 min endurance, 45 mph
Gimbaled EO/IR Sensor

22 systems, 2 aircraft per system, 44 total
T-Hawk

As of 02/21/14 all aircraft are grounded
due to military radio
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Wildlife Management
Migratory Birds-

e Sandhill Cranes, Whooping Cranes, Trumpeter

Swans, Geese, Ducks
Pygmy Rabbit, Fish Habitat
Large Animals

e  @Grizzly Bear, Elk, Big Horn Sheep, Wild Horses,

Mule Deer, Goats, Wild Hogs
Sage Grouse Inventory
Sea Turtles
Eagle & Swan Nest

Inspections- Mapping
Fence, Pipeline, Powerlines
Mine Reclamation
Riparian Zone Surveys
Vegetation — Invasive Surveys
Archeological Site Surveys
Environmental Survey- Palmyra Atoll
Damage Assessments
Easement Verification
Volumetric Calculations
Geologic Mapping
Outreach —media- marketing

Public Safety
Abandoned Mine Lands (AML)
Coal Seam Fire Detection
Wildfire Incident Support
Monitor Volcanic Activity
Monitor Landslides

Flood Mapping

Search and Rescue

Dam- Levy Inspections
Hunting Regulation Enforcement
Law Enforcement Support

Earth Science Research

Assess Impacts of Dam Removal
Hydrographic Surveys

Fire Science Research

Monitor Forest & Rangeland Health
Erosion Studies

Rupture Zone Identification
Geologic Resource Mapping
Climate Change

Sensor Research

Image Processing Research
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Upcoming BLM Missions

Alaska

e National Petroleum Reserve —

AIM project
Arizona
e Dogtown Mine AML/Hazmat
e Silver Creek Hydro Project
* San Simon Watershed

e Yuma Geoglyphs Prehistoric
Project

California

* Northern California AIM project

e Camp Iron Mountain Cultural
Project

Colorado

e Canon City Gravel Pit
Volumetric

e Grand Junction Gravel Pit *
e |-70 Landslide*
e South Canyon Coal Seam Fire

Idaho

* Upper Snake Field Office
Invasive Weeds

e Lower Salmon Prehistoric
Survey

e Snake River Cadastral

e Post-Fire Rehab (OWF) *
Montana

e Miles City Coal Seam Fires

e Big Bend ACEC Prehistoric
Survey

Nevada
e Caliente Field Office Cultural
Survey
Oregon
e Seed Orchard Survey
Utah

e (Caliente Nevada Cultural
Survey*

e Henry Mountain AML




BLM CERCLA authority

30 acre site contaminated with
heavy metals including; lead,
arsenic, antimony and mercury

Volumetric calculation on
hazardous material piles

Flights also included
documenting new AML sites

Flights included flights at 50’ —
150" AGL

3547 individual stereo camera
locations
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Estimated*: 6,456 cubic yards
Photogrammetry: 5,678 cubic yards

* BLM Tucson Field Office, Dogtown Mine Site CERCLA Evaluation Report
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Photogrammetric documentation using a
UAS to aerial survey extremely fragile
fossilized footprints from the late Ice Age
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sh Skeletonweed
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BLM/Mesa County, Colorado Sheriffs’
Cooperation
*  Flown under Mesa County wide COA

* Multiple Project flights including gravel pit
volumetrics, landslide monitoring and
dinosaur quarry mapping

s BLM/County flight over gravel operations,
volumetric compliance inspection;

e Traditional Aerial: $10,000
* UAS Mission: $120

* County flight over landfill, volumetric
calculation

e Traditional Aerial: $10,000
e UAS Mission: $300
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1 Hillshade

Orthophotography

Dense point cloud with RGB values

C2C absolute distances
8.993244

8.390713
7.866308
7.341903
6.817499
6.293094
5.768689
5.244284
4.719880
4.195475
3.671070
3.146665
2622261
2.097856
1.573451
1.049047

0.524642
0.000237
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5237848

4827638

4417428

4.007

3537009

3186798

C2C absokte detancesiHeight Function]=6]

8529735
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CLASSIFICATION and NDVI

Geospatial Data
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Future

Updated DOI/USGS UAS RoadMap

New, better, more versatile, lower cost UAS platforms

Work on airworthiness standards acceptable to FAA and OAS
Working with Universities to stay up on latest technology

DOI contract mechanism for tapping other UAS technology
Continue to support proof-of-concept missions

More emphasis on the end data products vs. the platforms




Questions?
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BLM Contact Information:

Lance R. Brady, Unmanned Systems (303) 236-4242 Irbrady@blm.gov

Jeff Sloan, USGS UAS Office (303) 236-1308  jlsloan@usgs.gov
Matt Bobo, Remote Sensing (303) 236-0721 mbobo@blm.gov
Jeff Safran, GIS (303) 236-2315 jsafran@blm.gov
Mark Bauer, USGS UAS Office (303) 236-1247 mabauer@usgs.gov

" BUREAL

DOI/USGS UAS Project Office: UAS.USGS.GOV
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