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Sandia-Managed DOE/ARM-North Slope of Alaska Facilities 

• ARM-NSA and Adjacent Arctic Ocean 
Research Facilities: 

o Barrow:  to measure ocean-land-
atmosphere interface conditions  

o Atqasuk:  to measure land-atmosphere 
interface for comparison with Barrow 
measurements for differences between 
land and shore conditions  (inland) 

o Oliktok and Third ARM Mobile Facility:  to 
measure ocean-land-atmosphere 
interface; use of R-2204 and W-220 for 
aerial atmospheric measurements   

Barrow 
1997 - present 

Atqasuk 
1999 – 2010 

Oliktok (AMF-3) 
2013 - present 
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“We need a U.S. Arctic location for 
exercises to employ networked multiple 

autonomous systems” –  

Dr. Philip McGillivary, USCG/Stanford 
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In October 2016, Arctic sea ice extent 
averaged 6.40 million square 
kilometers (2.5 million square miles), 
the lowest October in the satellite 
record. This is 400,000 square 
kilometers (154,400 square miles) 
lower than October 2007, the second 
lowest October extent, and 690,000 
square kilometers (266,400 square 
miles) lower than October 2012, the 
third lowest. The average extent was 
2.55 million square kilometers 
(980,000 square miles) below the 
October 1981 to 2010 long-term 
average. 
As of early November, extent remains 
especially low within the Beaufort, 
Chukchi, East Siberian, and Kara Seas 
(Source: National Snow and Ice Data 
Center, 30 Oct 2016). 
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Future Plans: Arctic Research Station 

AMF3  

USAF LRRS 

Preliminary concept  

for a near-term Sandia-managed 

Arctic Research Facility and longer- 

term  multi-agency Arctic Research 

Station 

new 
site Temp 

site 

• Permanent 
ARM Arctic 
Research 
Station 
proposed for 
~2020 start 
 
 
 

• Temporary 
UAS Facility 
planned for 
2017 start 
 

ENI 
NOC 



UAV  
Facility 

Station Support  
& Infrastructure 

Main Station  
Lodging & Labs 

Existing Runway and roads 
at USAF Radar Station  

Existing USAF Hangar 
and DOE-ARM Facility  

Proposed ARM/Multi-agency  Arctic Research Station 
** CONCEPTUAL PRELIMINARY DESIGN SCHEME ** 

June 2016 
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Unmanned aerial systems (UAS) 
• Past Campaigns:  

o Aerosonde Project (2001, Barrow) with NSF and 

Aerosonde; using Aerosonde platform  

o IPASRC II (2001, Barrow) with UAF; included 

radiosondes using Vaisala RS-80 sonde    

o Simultaneous Aerosonde-Radiosonde IOPs (2002, 

Barrow) with ANL and NSF; using Vaisala sondes and 

Aerosonde platforms   

o ARM Radiosondes for NPOESS/NPP Validation (2012-

15) with UWisc 

o AIRS Validation radiosondes (2002-07, Barrow) with 

NASA, PNL and ANL; using Vaisala sondes   

o Mixed-Phase Arctic Cloud Experiment (M-PACE, 2004, 

Barrow, Atqasuk, Oliktok, Toolik Lake) with UAF, PSU, 

UIUC, UND, UWisc, PNNL and NOAA; using Vaisala 

sondes and ARM-Proteus platforms  

o Arctic Lower Troposphere Observed Structure (ALTOS, 

2010) with SPEC, PSU, Scripps and UAF; using SPEC 

78m3 He-filled moored balloon  

o UAS Test Maneuvers (2012, Oliktok) with NMSU; using 

BAT-3 and Aeryon Scout 

o Marginal Ice Zone Observation & Process Experiment 

(MIZOPEX, 2013-16, Oliktok) with NASA, UAF and CU; 

using NASA Sierra, Datahawk and ScanEagle platforms  

o Coordinated observations of the Arctic lower 

atmosphere (COALA, Oct 2014, Oliktok) with 

CIRES/UC-Boulder; using DataHawk platform.  
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• sensor battery life in cold  

AGL = Above Ground Level 

Unmanned aerial systems (UAS) - TBS 



6913 staff create an Aviation Safety plan for the proposed 
flights and submit it to the SNL Aviation Safety Officer for 

review & Coordination with DOE/SFO  

6913 staff work with SNL ES&H personnel to complete a 
NEPA review of proposed flights 

Flights conducted inside SNL-managed 
restricted airspace 

6913 staff requests FAA to activate R-2204 
and W-220  and notifies local aviators 

6913 staff requests permission to 
conduct TBS flights from SNL Burn 

Site, NEPA reviews 

Flights conducted on KAFB 
Flights conducted outside of 

restricted airspace and off  KAFB 

6913 staff notifies FAA control towers as 
specified in the wavier 

6913 staff request SNL Ecology to 
conduct bird survey of SNL Burn 

Site 

6913 staff completes FAA form to 
request a waiver to conduct tethered 

balloon flights 

RSO announces flights on CTAF 

6913 staff request permission from KAFB Range Management 
to conduct TBS flights 

6913 staff request permission from SNL 
spectrum management to operate on desired 

frequencies 

RSO oversees flights 
6913 staff notifies ABQ  control tower  of 

flights 

RSO announces flights on CTAF 























• Safe-by-Design Intent   

• Balloon and winch system specified and commercially procured 

• GPS-activated Emergency Deflation Device procured  

• Define Unacceptable Consequences  

• Sources identified that could result in an unacceptable consequence 

• Failure of EDD 

• Failure of winch 

• Failure of tether 

• Collision with aircraft  or structures 

• Dropped instrument/payload 

• Understand Technical Basis  

• Evaluate the load on the tether taking into account the balloon lift, payload weight, wind 
speed. 

• Size the winch and tether to provide a 4.5x safety factor  



• Consequence Assessment Approach 

• Identify the conditions that would result in an unacceptable consequence 

• Wind speed greater than 13m/s @ 15C 

• Tether failure 

 

• Identify and Control Energy Sources 

•  Triple attachment to the tether of instruments weighing > 5 lbs. 

• Positive Verification  

• Winch tested against load specification prior to acceptance  

• Tether tensile strength tested by a commercial laboratory 

 

• Pre-flight inspection of balloon, tether, winch, and instruments to be attached to the tether. 

• Continuous monitoring of wind speed from instruments on the tether. 

 



• The microburst was a beyond-design-basis event 
• Load on the tether exceeded the 4.5X safety factor 

• Microbursts are extremely unlikely on the NSA 

• Design criteria and administrative control added for TBS operations 
• Atmospheric conditions that are precursors to microbursts researched 

• Those conditions implemented as administrative controls to stop (or prevent) 
TBS operations 

 

 
Conclusion (from incident reviewers): We 
had included the escaped balloon in our 
engineered safety analysis, developed 
response plans, and executed those plans 
when the event happened. 



• Frequent Visits and Site Surveys by Sandia Safety Staff, 
Coordinators, Safety Engineering (Improvements in “Advance”) 

• Visits and Reviews by Senior Sandia and DOE management (Helps 
in Dealing with Issues and Events) 

• Communications, Internal and External, for Better Safety Reviews 

• Training for Off-Site Staff and Contractors 

• Better Internal Teaming  

• Lessons Learned Analyses 

• Empowering Staff to Speak up 

• Dealing with Change and New Requirements 

 

 






