


The 2012 Research Range Services (RRS) Annual Report is dedicated to Craig L. Purdy.  Craig 
retired as the Deputy Director of Suborbital and Special Orbital Projects June 30, 2012, after 46 
years of service.

Craig began his career in 1966 and was assigned to the airborne and ground-based radar systems 
engineering department after he graduated from Virginia Polytechnic Institute with a Bachelor of 
Science degree in engineering.  In 1978, he received the Wallops Flight Center Director’s Cool Cat 
Award for performance on SEASAT, and in 1981 he received the Wallops Special Service Award for 
performance on TOPEX Advanced Technology Planning.

Craig has provided unprecedented leadership for the NASA Wallops Flight Facility (WFF) during 
a time of growth and expansion.  Under his leadership, WFF was transformed from a small 
NASA facility to an internationally renowned launch and test facility. As the Deputy Director for 
WFF, Craig was instrumental in supporting the commercial partnership with Orbital Sciences 
Corporation to develop and launch Antares to resupply the International Space Station (ISS). 

These accomplishments were just part of Craig’s exciting NASA career. Craig received the 2012 
NASA Honor Award and Distinguished Service Medal.

Craig’s leadership and friendship will be sorely missed; however, Wallops’ future remains bright 
due in large part to his efforts and dedicated service.
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Craig Purdy, kneeling, is canoeing in French Guinea while on 
assignment supporting the TOPEX/Poseidon operation in July 
1992.  Craig was the operation’s systems engineer.

Craig L. Purdy
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This year, the Research Range Services (RRS) Program continued their long-standing tradition 
of delivering consistently superior support to a myriad of customers, including all of NASA’s 
mission directorates, The Department of Defense, other U.S. government agencies, colleges and 
universities, civilian corporations and the worldwide scientific community. RRS provides tracking, 
telemetry, meteorological, optical, command and control and Range operations services for 
Wallops Flight Facility (WFF), Poker Flat Research Range near Fairbanks, Alaska, and other remote 
locations such as the Andøya Rocket Range in Norway.

The summer was particularly busy as the Wallops Range provided services to launch a five-
rocket salvo researching the winds at the edge of space, assisted a university professor collecting 
atmospheric data, and continued its path to send the International Space Station necessary 
supplies.  The RRS program’s dedicated, experienced and highly skilled engineers and technicians 
assured error free, safe Range operations for real-time capture and display of mission-specific flight, 
payload and science data for a diverse set of flight vehicles, including orbital and suborbital rockets, 
manned and unmanned aircraft, satellites and research balloons.

Systems and capabilities under the auspices of the RRS Program include:

    A newly developed Range Operations 
Management System tool which allows 
effective management and control of Launch 
Range configurations and documentation, 
maintenance, operations scheduling, asset 
management, and discrepancy reporting, and 
a new digital imaging database for all NASA 
employees to utilize

    A fully equipped, state-of-the-art Range 
Control Center with a full complement of 
command and control equipment, as well as 
an extensive bank of monitors to provide real-
time display of all flight events

    An aeronautical research airport

    Fixed and mobile radar systems for tracking 
launch vehicles, satellites and aircraft

    Fixed and mobile telemetry systems to collect 
state-of-health and science experiment data

    Fixed and mobile optical and television systems

    Ground-based and aerial video and 
photography, professional archiving, printing 
and post-production services

    A comprehensive suite of meteorological 
instrumentation, radars and weather balloons 
used in collecting atmospheric measurements 
to provide real-time weather forecasts

    Radar Frequency spectrum allocation 
management and coordination

    Master station time equipment to 
synchronize Range activities and data

The RRS program also offers world class sustaining engineering and project management services 
to underwrite WFF’s widely recognized status as a flexible, full service, customer friendly Launch 
Range.  The RRS Program’s engineers and technicians routinely establish 
and verify instrumentation metrics, adapt Launch Range instrumentation 
and optics to unique customer requirements, assist in performing root 
cause analyses, implement minor to moderate system upgrades, and 
perform link analysis calculations to ensure adequate radar, telemetry, 
and command support for an unparalleled, diverse set of challenging 
missions.  The RRS Program’s engineers are also leading Launch Range 

technology development 
activities sponsored 
by both NASA and The 
Department of Defense to 
support advanced mission 
planning systems and new 
in-flight communications 
and safety systems.

This fiscal year 2012 Annual Report highlights the projects that continued our long track record 
of successfully, safely, efficiently, and professionally enabling research worldwide, which, we, the 
RRS Program Team, are most proud of.

I n troduct i on

An Optical Systems Group 
technician prepares high 
speed cameras in a mobile 
optical dome.
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Program Management
The Wallops Range and Mission 
Management Office (RMMO) is a team 
of highly-skilled project management 
professionals who are charged with 
the responsibility of marrying the skills 
of scientists, engineers, technicians, 
and other personnel into one cohesive 
team whose objective is to collect data 
from a multitude of flight platforms 
and payloads.

As part of the RMMO, the Research Range Services (RRS) Program supports these project managers 
and their missions by providing a myriad of services such as radar and optical tracking, telemetry 
downlink, meteorological services, command and control, financial analysis, and engineering 
services, allowing these missions to take place in a safe, ready environment. 

The RRS Program has a deep bench of highly-experienced Range Service Managers (RSM’s) at the 
ready to build, coordinate, and manage cohesive teams. RSMs use the minds of engineers and 
expertise of technicians to configure a mobile and fixed Range, providing launch range service 
solutions around the globe. 

All operations conducted at Wallops Flight Facility (WFF) and other remote launch ranges require 
state-of-the-art technologies and multimillion dollar systems to support unmanned aerial vehicles, 
sounding rockets, expendable launch vehicles and other flight platforms.  Each operation requires a 
total commitment to excellence.
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At WFF, effective management and integration of all aspects of mission 
support are where the rubber meets the road.  In 2012, RSM’s were 
responsible for Range instrumentation support for NASA orbital and sub-
orbital programs, as well as programs for other government and civilian 
agencies.  They assured 100 percent success for a multitude of programs 
executed at WFF, while simultaneously managing remote campaigns in 
Alaska and Norway, plus downrange tracking/command sites. Highly 
skilled managers leave no stone unturned in order to:

    Ensure total success in meeting our customer’s requirements through 
risk assessment and mitigation, comprehensive operator certification, 
configuration management, pre-mission testing, proven operating 
procedures and post-mission support.

    Assure “green range” for all missions through effective corrective and 
preventive maintenance for all WFF facilities and equipment.

    Creatively use state-of-the-art engineering expertise and technology 
advancements to meet new mission requirements, improve Range 
safety, reduce operational costs and replace obsolete equipment.

    Provide expertise and management skills to oversee the technical 
performance of contract services including setting mission priorities, 
ensuring sufficient staffing levels, identifying and prioritizing engineering 
upgrades and overseeing efforts between NASA engineering and 
contractor personnel.

From the initial dreams of a Principal Investigator (PI) through the 
completion of data analysis, the RMMO project manager, in coordination 
with the RRS range services manager, is the glue that bonds the talents 
and efforts of the extended team of professionals needed to ensure 
successful completion of every mission. RRS project managers take a 
back seat to no one; their vision, technical expertise and management 
skills are truly world class.

Justin Revell operates high pressure panels at 
the Horizontal Integration Facility.

D i r ectorate : Science Mission Directorate

D iv i s i on : Heliophysics

Program Execut iv e : Ms. Cheryl Yuhas

Program Manager: Mr. Steven Kremer

L ead Center: Goddard Space Flight Center

Perform i ng Fac i l i t y : Wallops Flight Facility

Program Type : Research Range Services

Mark Macaione, left, and Scott Dornton 
perform high pressure operations at the 
Horizontal Integration Facility.

Jordan West configures a camera site in 
preparation for an upcoming mission.



RESEARCH RANGE SERV I C ES ASSETS :  $253.06 M I L L I ON
TELEMETRY 
SYSTEMS

Per Unit Qty Total ($M)

7.3-Meter Fixed  
Antenna

$1.5 2 $3.0

7-Meter Mobile 
Antenna

$1.5 2 $3.0

Mobile Telemetry 
Van

$1.5 1 $1.5

20-Foot Mobile 
System

$2.0 1 $2.0

Mobile Super Van $2.5 1 $2.5
10-Foot Mobile 
Antenna

$0.5 1 $0.5

8-Foot System $0.4 2 $0.8
8-Foot Mobile 
Antenna

$0.4 1 $0.4

8-Meter Antenna $2.5 2 $5.0
16-Foot System $0.5 1 $0.5
9-Meter Redstone $12.0 2 $24.0
9-Meter System $4.0 1 $4.0
MITS $1.2 1 $1.2

TRACKING 
RADARS

Per Unit Qty Total ($M)

Range 
Instrumentation Radar 
- 778C

$6.0 4 $24.0

Range 
Instrumentation 
Radar - 716

$7.0 2 $14.0

Range 
Instrumentation 
Radar - 706

$70.0 1 $70.0

Program Management
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ATMOSPHERIC 
RADARS

Per Unit Qty Total ($M)

Space Range Radar $20.0 1 $20.0
Ultra High 
Frequency (UHF)

$18.0 1 $18.0

S-Band Weather
(Tropical Ocean 
Global Atmosphere)

$5.0 1 $5.0

NASA Polarimetric
(NPOL)

$5.0 1 $5.0

COMMAND 
SUPPORT 
SYSTEMS

Per Unit Qty Total ($M)

Fixed UHF 
Command System

$4.0 1 $4.0

Mobile Command
System

$1.4 1 $1.4

Mobile Range 
Control System

$2.1 1 $2.1

Radio Frequency
Communication

$3.0 1 $3.0

Timing System $0.8 1 $0.8
Video and Optical
Systems

$10.0 1 $10.0

Mobile Power 
Systems

$0.3 4 $1.2

Video Distribution 
and Recording

$2.1 1 $2.1

SURVEILLANCE
RADARS

Per Unit Qty Total ($M)

Airport Surveillance 
Radar

$10.0 1 $10.0

Sea Surveillance $1.0 1 $1.0
Active Protective 
System

$2.5 1 $2.5

WISX $280K 1 $0.28
WISS $280K 1 $0.28

RANGE CONTROL Per Unit Qty Total ($M)

Range Control 
Center

$10.0 1 $10.0
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Research Range Services (RRS) supported the successful launch of the Terrier Mk70-Improved 
Malemute sounding rocket on January 11, 2012, from the Wallops Range. The vehicle was launched 
as the second demonstration flight to test the qualifications of the Improved Malemute motor and 
igniter in a dynamic flight environment.

RRS personnel provided mission critical telemetry, tracking radar, timing, radio frequency 
monitoring, communications, meteorological services, and optical tracking for the mission.  For 
vehicle metrics, telemetry engineers and technicians configured the 8-meter system and the two 
medium-gain antennas which tracked the vehicle from launch to loss of sight without a hitch in spite 
of foggy weather.  RRS also operated radar sites 3, 5, and 18, with Radar 3 tracking chaff balloons as 
well as providing skin track off the pad.  Radar technicians provided the principal investigator quality 
data at second-stage ignition – the most critical segment of this mission.     

Launching off the shores of the Atlantic Ocean causes a complex surveillance operation to ensure 
any vehicle is launched safely.  During this mission, the Range test director worked hand-in-hand 
with NASA Safety as four fishing vessels were traveling in and around the hazard area at launch 
time.  On two separate occasions, the test director stopped the count due to safety concerns; 
however, RRS maintained readiness and the launch soon commenced.  

Additional RRS support included mission planning, operations project management and 
scheduling services.  The dedicated support of behind-the-scenes project planners continues to 
ensure successful and smooth operations from all areas of RRS.  With the potential for abnormal 
conditions, a strong backbone provided by mission planning and project management carries the 
team forward and facilitates the continued improvement of mission support.

The Terrier Mk70-Improved Malemute vehicle reached an apogee of 856,000 feet.  The launch 
marked yet another comprehensive success for the Wallops Range, further improving capabilities in 
sounding rocket missions.
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R R S Supports 2nd Terr i er Malemute Test
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RRS Deploys Mob i l e Range north of
the Arct i c C i rc l e

For the second consecutive 
year, the Research Range 
Services (RRS) Program 
employed its mobile telemetry 
instrumentation, along with 
other critical mobile assets and 
personnel, to a destination north 
of the Arctic Circle—the island 
of Andøya, Norway.  Mission 
support covered the successful 
launch of two Terrier Mark 12 sounding rockets on October 11 and 
October 13, 2011, from Andøya Rocket Range (ARR).

The campaign, known as Charge and Mass Meteoritic Smoke Particles 
(CHAMPS), was deployed to detect and measure the meteoritic 
smoke particles in the mesosphere that have long been thought to 
be the condensation nuclei for noctilucent clouds.  The two rockets 
were launched near the midnight hour and in the early afternoon, 
respectively, to cover the rich scientific possibilities sought after by the 
mission’s principal investigator from the University of Colorado. 

In September 2010, a pre-mission deployment 
team prepared the Andøya location for the Rocket 
Experiment for Neutral Upwelling (RENU) mission 
by placing a mobile 7-meter antenna, mobile 

super-van, and a mobile power van 
configured to connect to Norwegian 

commercial power feeds.  In 
September 2011, a pre-

Launch Veh i c l es : Terrier Mark 12 Improved Orion

M i ss i on : Robertson – 41.094
Robertson – 41.093

Wallops I D : NRO-4964 

Locat i ons : Andøya Rocket Range, Norway, Athena Pad 5 
Andøya Rocket Range, Norway, U3 Pad 7 

Launch Tim es : 284:13:50:00Z, 286:21:15:00Z 

Launch Dates : October 11, 2011, October 13, 2011

Payload : CHAMPS

Science Mission Directorate
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mission deployment team consisting of RRS engineers and a 
hydro-mechanical technician brought the site back alive for the 
CHAMPS mission, performing required preventative maintenance 
of the systems configured at ARR, just at the edge of the eastern 
Norwegian Sea.  Additional preparation for the mission included 
integration of the Selectable Internet Protocol Slaving System 
(SIPS). RRS mobile telemetry personnel configured and successfully 
interfaced with the Norwegian Ground Station Control.  A two-
person ROC project management team also met with a commercial 
satellite downlink provider in Tromsø, Norway, to discuss 
requirements for acquiring off-axis telemetry data during flight, – 
resulting in successful data acquisition.

Additional RRS support included project management, financial 
analysis, high-speed video, weather forecasting, timing and 
scheduling.  Often, the unsung heroes of a mobile campaign are the 
technicians in the logistics department.  Literally tons of equipment 
is shipped worldwide in order to properly outfit a mobile range.  The 
CHAMPS mission alone successfully sent 33 shipments consisting of 
724 pieces of RRS instrumentation to various locations in Norway.

One of the most 
experienced RRS 
mobile telemetry 
operators, Dave 

“Chevy” Chevillar, saved the day by successfully 
manually tracking the rockets before autotracking 
kicked in. As it turned out, the nominal data conflicted 
with the newest wind weighted launcher settings. 
Dave operated the 7-meter antenna 
manually and acquired the precious 
telemetry signal before kicking 
in the autotrack function. Chevy 
unexpectedly passed away at his home 
in Virginia on Sept. 1, 2012.  The entire 
RRS and Wallops community will miss 
Dave’s dedication and experience on 
the Range, but more importantly, his 
friendship will be missed.
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Dave Chevillar

Principal investigator Dr. Scott Robertson, left, works with 
Assistant Scientist Shannon Dickson, middle, and Mission Manager 
Dave Jennings to integrate one of the two CHAMPS payloads. 

Sounding Rockets Program Office personnel discuss rigging of 
one of the vehicles inside the Athena launcher shelter.  

Tim Wilson and Herbie Haugh work on cable rigging 
for one of the two vehicles, prior to vehicle boxing.
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R R S Supports Aurora Research
For a fourth straight year, the RRS 
program successfully activated its 
mobile range across the country 
in the frozen tundra of Alaska in 
support of science.  Engineers 
and technicians successfully 
mobilized and operated a myriad 
of radar and telemetry tracking 
instrumentation to support the 
Magnetosphere-Ionosphere 
Coupling in the Alfven Resonator 
(MICA) mission on February 18, 
2012, which flew aboard a Terrier 
Black Brant sounding rocket.   
MICA was an educational research 
mission designed to study the 
electrical/magnetic atmospheric conditions in the lower, downward current, auroral ionosphere.

This campaign saw the introduction of several “firsts” with respect to RRS support.  To begin with, 
updated telemetry recorders were installed at the Poker Flat Research 
Range (PFRR), switching the recording system from analog to digital 
and allowing the data to be stored on hard drives instead of magnetic 
tape.  Next was the first use of the new slaving system Universal 
Translate, Record and Analyze (ULTRA) at PFRR.  This system had 
been previously demonstrated in Norway, but this would be its first 
use within the PFRR architecture.  Finally, this launch saw the first 
operational use of the Mission & Operations Voice Enhancement 
(MOVE) communication system.  New systems bring new challenges, 
but the team rose to the occasion and ensured customer requests 
were met.

In order to ensure these new systems were up and ready to support, 
many RMMO team members traveled in mid-January to begin set 
up.  Alaska decided that, because the Eastern Shore had enjoyed a 
mild winter, these early-bird team members would make up for it 
during those first weeks of set-up.  Despite the cold temperatures, 
all systems were ready to support by the time payload personnel 
began to arrive.  As February rolled around, Alaska decided the 
penance of the Eastern Shore dwellers was complete, and brought 
the temperatures well above zero, making outdoor conditions easier 
on everyone.  As the team marched steadily toward the launch date, 
preparations continued with daily systems checks and integration of 
the payload with ground systems to ensure proper interfacing.  

Launch Veh i c l e : Terrier Black Brant

M i ss i on : Powell 36.273 (MICA mission) 

Wallops I D : NRO-4954  

Locat i on : PFRR: Pad 3  

Launch Tim e : 050:05:41:07Z  

Launch Date : 19 February 2012 (Z) 

Payload : Science Payloads from
-	 Cornell
-	 Dartmouth
-	 University of New Hampshire
-	 Southwest Research Institute
-	 University of Oslo 
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At long last, the launch window opened February 13, 
2012, and the team began the wait for all required 
conditions to fall in to place.  On the second night of 
the count, Valentine’s Day, the team was within 36 
seconds of launching when the science conditions, 
like many romances, fizzled out.  The team continued 
to report for duty, slowly adjusting to the “creature 
of the night” schedule when, on February 18 the sky 
exploded with aurora.  That night, the aurora was so 
strong, it could be seen at twilight as the sun began 
to dip below the horizon.  As the count progressed, 
science conditions looked to be steadily coming 
together, so the principal investigator (PI) blew past 
the T-10 minute hold point and held the team at T-2 
minutes.  Less than two hours into the launch window, 
the proper conditions manifested themselves in just 
the right location and the PI picked up the count.  
Tensions were high, but two minutes later, the MICA 
mission roared into the sky as Range systems tracked 
and provided real time data.  

This launch demonstrated yet again what can be 
accomplished through the efforts and teamwork 
of dedicated professionals, and we look forward to 
what can be further accomplished in the light of a 
bright future.

Brian Cunningham, Range meteorological 
technician, releases a weather balloon before 
the MICA launch at Poker Flat Research Range.

Dave Smith, left, and Sarah Blankenship, Range telemetry technicians, configure 
telemetry systems during the MICA mission at Poker Flat Research Range.
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R R S Rol ls the D I C E 
The Research Range Services (RRS) 
UHF radar is currently supporting 
the Dynamic Ionospheric CubeSat 
Experiment (DICE), which launched 
in 2011 aboard a Delta II vehicle from 
Vandenberg Air Force Base, California.  
Originally coming online in 1959, the 
system has currently transitioned to 
usage as a cubesat ground station, 
where its high-gain antenna provides 
a data rate (1.5 Mb/s), a huge 
improvement over those available on 
non-government frequencies (9.6 kb/s).

Sponsored by the National Science 
Foundation (NSF), the DICE mission is 
mapping geomagnetic Storm Enhanced 
Density (SED) plasma bulge and 
plume formations in the ionosphere.  
The mission consists of two identical 
cubesats, each carrying two Langmuir probes, which measure in-situ ionospheric 
plasma densities. The cubesats also carry electric field probes used to measure 
direct and alternate current.  These measurements permit accurate identification 
of storm-time features, such as the SED bulge and plume, together with simultaneous co-located 
electric field measurements, which have previously been lacking.  As such, the mission provides a 
better understanding of communication, surveillance and navigation system performance. 

Following the launch, RRS technicians at the UHF radar immediately went into action, locating and 
communicating with both picosatellites as the sole uplink/downlink station supporting the project.  
RRS has since conducted daily tracking of the satellites and provided the information remotely to 
Utah State University.  Problems with the satellites and interference have occasionally led to a loss of 
tracking, but in all cases RRS technicians were able to relocate and communicate with them, ensuring 
ongoing success of the mission.

There is a growing need for a high data rate from cubesats over government-licensed frequencies, and 
RRS has answered that need by supporting the NSF CubeSat Program since its inception in 2008.
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R ange Tackl es 5-Rocket Salvo (ATREX)

The much anticipated Anomalous Transport Experiment, more commonly known as ATREX, 
launched from the Wallops Range March 27, 2012, just seconds before its 5 a.m. deadline.  The 
mission was designed to study winds at extremely high elevations – reaching the edge of space 
– to determine the effects on communication satellites.  The salvo of five sounding rockets 
were fired 80 seconds apart, each deploying Trimethylaluminum (TMA) into the high-altitude 
jet stream.  Winds at that altitude have speeds of 225 - 335 miles per hour which were only 
discovered in the past 10 years and are still largely misunderstood.  

ATREX stirred quite a bit of excitement for RRS personnel.  For instance, support for one 
sounding rocket is complex; the launching of 
an additional four vehicles during a five-minute 
timeframe presents unique challenges.  To 
combat possible problems, RMMO personnel 
participated in two Green Card exercises on 
March 5 and March 9.   These exercises created an 
environment to enable leadership to test launch 
processes when situations were anomalous.  

Launch Veh i c l es : Terrier Mk70-Oriole Terrier Mk12-Improved 
Malemute

Terrier Mk12-Improved 
Orion

Terrier Mk70-Improved 
Malemute

Terrier Mk70-Improved 
Orion

M i ss i on : 45.004 UE 46.002 UE 41.097 UE 46.003 UE 41.098 UE
Wallops I D : NRW-5038 NRW-5039 NRW-5042 NRW-5040 NRW-5041
Locat i ons : Pad 2 ARC Pad 2 MRL Pad 2 HAD  Universal Pad 1 50K Pad 2 HAD Gun
Launch Tim es : 08:58:00Z 08:59:20Z 09:00:40Z 09:02:00Z 09:03:20Z
Launch Dates : Launch Date: 27 

March 2012 DOY: 087
Launch Date: 27 
March 2012 DOY: 087

Launch Date: 27 
March 2012 DOY: 087

Launch Date: 27 
March 2012 DOY: 087

Launch Date: 27 
March 2012 DOY: 087

Payload : Mother: Chemical 
Release (TMA)

Daughter: Cold cath-
ode ionization gauge 
(CCG)

Mother: Chemical 
Release (TMA)

Daughter: Cold cath-
ode ionization gauge 
(CCG)

Mother: Chemical 
Release (TMA)

Mother: Chemical 
Release (TMA)

Mother: Chemical 
Release (TMA)

The UHF antenna is instrumental 
for supporting the Dynamic 
Ionosphere CubeSat Experiment.

This graphic shows the payload once 
deployed in support of the Dynamic 
Ionosphere CubeSat Experiment.

All five sounding rockets used for 
the ATREX mission are elevated 
during vertical testing at Pads 1 
and 2 at the Wallops Range.



The ATREX mission provided RMMO engineers 
and technicians the challenge of configuring nine 
fixed and mobile telemetry (TM) 
assets creating the most complex 
TM configuration in the history of 
Wallops. 

This mission also caused a unique 
configuration of the Range’s radar 
and optical assets.  Each functional 
group had to acquire track and 
subsequently peel off to capture 
the next rocket in the series.  All 
radar and optical technicians were 
able to successfully acquire each 
vehicle.  RRS personnel also provided 
support with project management, 
engineering, communications, 
data processing, optical systems, 
meteorological, radio frequency 
monitoring, weather forecasting, 
sea and surface surveillance, ground 
operations, and Range control.

ATREX
WALLOPS
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This graphic outlines the Research Range Services Assets that were configured 
for the ATREX mission.  A total of nine telemetry assets were used for this 
mission -- the most ever configured for one mission at Wallops!  Other assets 
utilized were radar, optical tracking, configurable Range Control Center, weather 
support, command and control.

RRS Sends Team to Alaska
In late July 2012, a Research Range Services (RRS) team traveled to Poker 
Flat Research Range (PFRR) near Fairbanks, Alaska, to perform annual 
maintenance on the systems, as well as install a new antenna control unit 
(ACU) in the 8-meter antenna, remove the Pathfinder radar, clean out several 
storage rooms, relocate the 11-meter console, troubleshoot any unexpected 
equipment issues, and take photographic inventory of all NASA-owned 
equipment. 

The team completed preventive maintenance activities across several service areas, ensuring 
operability and readiness to support the upcoming 2013 winter campaign.  Upon arrival, the team 
began completing maintenance work orders and ensuring proper documentation procedures were 
followed.  As the maintenance effort progressed, team members showed their “can-do” attitude by 
helping one another across service areas to get the job done.  

The communications team continued their steady effort to standardize and document the 
communication network currently in place at PFRR.  Each year brings improvement as the team 
looks for increased efficiencies in communication paths.  Meteorological operations personnel 
conquered the 180-foot tower to repair and replace equipment as required. 

The telemetry team was especially busy, not only performing their standard maintenance activities, 
but also participating in an effort to install a new ACU in the 8-meter antenna and relocate the 
support equipment of the 11-meter antenna. This second effort involved not only moving the 
equipment, but un-cabling and re-cabling everything as well as improving the new setup by labeling 
all the equipment.  

Prior to the team’s arrival, PFRR personnel had requested a clean-out of the telemetry dome.  RRS 
personnel tackled the removal of old equipment not only from the dome, but also from two storage 
rooms which were being repurposed.  The amount of equipment removed filled a 20-foot shipping 
container and was shipped back to Wallops Flight Facility (WFF) for excess or reuse as appropriate.

Radar personnel had their work cut out for them.  Annual preventive maintenance activities were 
accomplished but the crew also supported a Depot-Level Maintenance (DLM) effort.  This involved 
a 14-day effort, during which the radar was completely stripped down for major maintenance 
and subsequently reassembled.  RRS personnel were on-site to assist as required and also verify 
functionality upon completion of the effort.

This trip was full of activity with several moving parts, but the deployed RRS team did an 
outstanding job in accomplishing their work and making it all look easy.
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This photo is a long exposure for 
each of the 5 launches at the Wallops 
Range.  The shutter was open for eight 
minutes during the five-rocket salvo.

The landscape photograph shows the 
9-meter antenna, left, and the 8-meter 
antenna during systems checks at Poker 
Flat Research Range.



Or i o l e Spreads Wings for Test Launch
After two scrubbed launch attempts early in 
September, Research Range Services (RRS) personnel 
successfully supported tracking a new three-stage 
vehicle configuration – Talos Terrier Oriole (TATEOR) – 
in the early morning hours of September 22, 2012. 
 
This Oriole test launch was to verify performance and 
dynamic stability of the vehicle stack using an Oriole 
motor as the third stage.  The mission also provided 
a test flight for the 20 Mbit MV encoder, a digital spin 
system, and the U.S. Air Force Altitude Prediction, 
Reporting and Accuracy (APRA) experiment. 

The mission was critical to test the vehicle configuration as it is a possible replacement of current 
sounding rocket high-altitude vehicles.  Vehicle anomalies have caused an increase in ballistic 
dispersion related to the third stage sustainer and subsequent concern for potential “hand off 
conditions” for fourth-stage ignition.

To test this configuration, multiple first-flight test innovations were included in the vehicle design. 
Most notably, the Oriole motor, normally a second-stage component, was flown as a third stage 
while the Terrier MK70 – a standard booster motor, was used as the vehicle’s second stage. 

Additional first flight test items included:  

    Modified Oriole-Nihka crossbar separation and Oriole ignition system 
    Oriole-Nihka interstage 
    Vacuum monitoring system 
    Talos-Terrier interstage
    22-inch Oriole fin configuration  

The U.S. Air Force Space and Missile Systems Center (SMC) is developing 
the Attitude Prediction, Reporting and Accuracy (APRA) payload module 
that was a piggyback experiment aboard this mission. The APRA module 
is a stand-alone system to test altitude prediction and position reporting 
accuracy as a risk reduction technology for SMC. 

Full launch range data acquisition and tracking instrumentation at 
Wallops Flight Facility supported this launch. 

RRS data collected during the mission included 
radar, telemetry, optical, command and control, 
and meteorological operations. This data, as 
well as other services, validated the vehicle’s 
performance, allowing for its use in upcoming 
launch campaigns.

Oriole Test Launch
WALLOPS
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L aunch Veh i c l e : Talos-Terrier-Oriole a.k.a.TATEOR 
(TAlos TErrier ORiole)

M i ss i on : Brodell – 12.075

Wallops I D : NRW-5062

Locat i on : WFF Pad 1 50K Launcher

Launch Tim e : 266:11:00:00Z

Launch Date : September 22, 2012

Payload : SRPO Diagnostic and  APRA  

Global Hawk Col l ects Hurr i cane Data 
The Research Range Services (RRS) has supported unmanned aerial vehicles for years, but for the 
first time was host to a Global Hawk vehicle from Dryden Flight Research Center (DFRC).  DFRC 
temporarily based their system from the Wallops Range to collect hurricane data during the Atlantic 
hurricane season. The Global Hawk aircraft was able to fly up to 26 consecutive hours, releasing 
dropsondes into the hurricane which collected atmospheric information used to continue research 
into one of nature’s more destructive storms.

The Global Hawk departed DFRC and promptly flew around Hurricane Leslie, which was situated 
in the Atlantic Ocean off the Florida coast on September 7, 2012.  The aircraft then made its first 
landing at the Wallops Range later that morning.  

The mission, known as Hurricane Severe Storm Sentinel (HS3), required many RRS assets 
and personnel from air traffic control, project management, meteorological operations, and 
surveillance. Personnel conducted radio frequency antenna pattern testing along runways 04-22 
and 10-28, as well as installation of a UHF Line of Sight (LOS) antenna and functional test, as part 
of the Remote Antenna Group (RAG). The team also managed the rigging and de-rigging of runway 
arresting gear.  
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James Barnes, Range air traffic controller, ensures 
the airspace is safe during Global Hawk operations.



HS3 Global Hawk
WALLOPS
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RRS scheduling for this mission was innovative as it needed to staff the Air Traffic Control Tower for 
support, while following strict staffing restrictions as outlined by the Federal Aviation Administration 
(FAA).  The Research Range developed a staffing strategy to support this mission’s needs, yielding a 100 
percent mission readiness and support response for Certified Tower Operator staffing.

For each flight, the RRS Range Weather Office was required to provide a detailed weather briefing and 
support up to three live briefings leading up to the flight event.   The staffing strategy for the Weather 
Office also included an around-the-clock, on-call meteorologist and 24-hour scheduling flexibility.

The RRS team installed a SureTrak surveillance terminal for the HS3 mission.  This system provided 
valuable situational awareness for participating and non-participating aircraft flying in the vicinity of 
the Wallops Range.  The implementation of the system required significant coordination with Naval Air 
Station (NAS) Patuxent River, who is the administrator of the SureTrak air surveillance system.  

The Wallops Range HS3 support team coordinated SureTrak availability for each mission flight 
during the 10-week window, with the SureTrak System Administrators on station at NAS Pax, ready 
to avoid any impacts as the system is routinely taken off-line for maintenance and updates.  This 
was a fairly challenging coordination effort, as mission flight durations lasted up to 26 hours and a 
flight event could be created with only 24 hours notice. 
 
RRS personnel also assisted in installing a UHF Line of Sight (LOS) antenna on the D-1 hangar 
that served as one of the two data LOS links with the Global Hawk.  RRS personnel performed RF 
antenna pattern tests along runways 04-22 and 10-28 to validate the operation of the UHF LOS 
antenna.  

The final service request of RRS involved coordination and execution of the runway arresting gear 
de-rigging and rigging.  The Global Hawk is not designed to drive over the rigged arresting gear 
without the risk of significant damage to the aircraft.  Thus, de-rigging of the arresting gear was 
required before each takeoff and landing.  

Another series of HS3 missions are scheduled for fiscal year 2013, during the busy Atlantic hurricane 
season.  Approximately 10-15 data-gathering flights are projected.

M i ss i on Dates M i ss i on Log No. F l i ght No. A i rcraft No. F l i ght Durat i on Storm Name No. of Dropsondes
Sept 6-7, 2012 12H002 872-0096 GH872 19.3 hrs Hurricane Leslie 30
Sept 11-12, 2012 12H002 872-0097 GH872 25.7 hrs Tropical Depression 14 

(became Topical Storm 
Nadine during Mission)

35

Sept 14-15, 2012 12H002 872-0098 GH872 22.4 hrs Tropical Storm Nadine 
(became Hurricane Nadine 
during Mission)

70

Sept 19-20, 2012 12H002 872-0099 GH872 24.8 hrs Tropical Storm Nadine 76
Sept 22-23, 2012 12H002 872-0100 GH872 25.1 hrs Tropical Storm Nadine 58
Sept 26-27, 2012 12H002 872-0101 GH872 25.4 hrs Tropical Storm Nadine 75

ER-2 Earth Resources A i rcraft
NASA operates two Lockheed ER-2 earth 
resources aircraft as flying laboratories in the 
Airborne Science Program under the agency’s 
Science Mission Directorate.  One aircraft, based 
at NASA’s Dryden Aircraft Operations Facility 
in Palmdale, California, operated out of the 
Wallops Range in September 2012 to assist in the 
development of two future satellite instruments.
 
The Wallops Control Tower played an instrumental 
part in the operations of the ER-2 as well as the 
ground operations including fueling and other aircraft 
ground support.  The aircraft flew test models of 
these instruments – the Cloud-Aerosol Transports 
System (CATS) and the Multiple Altimeter Beam 
Experimental Lidar (MABEL) – at altitudes greater 
than 60,000 feet to gather information researchers 
can use to develop ways to handle data that future 
spaceborne versions will collect.
 
With two runways more than 8,000 feet in length 
and the available infrastructure on site, Wallops 
Range capabilities easily meet the needs of unique 
aircraft such as the ER-2.
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RRS has also been proactive in driving a communications plan for the Antares launch pad.  
Identifying the need for robust communications at the launch pad for the Mid-Atlantic Regional 
Spaceport (MARS) and Orbital Sciences Corp, RRS stepped in to provide integrated solutions.  A 
stop-gap wireless system tied to the Range intercom was soon replaced by a permanent network of 
land mobile radios (LMRs) and intercom keysets, allowing pad operators to communicate with each 
other, and also with operations personnel throughout the Range, in virtually any situation.

In the September timeframe, the Antares project shifted into operations mode.  Various control centers 
and communications configurations were validated during three dress rehearsals leading to 5000.2 
testing.  RRS supported a combined system test using all Range radars, the newly completed emission 
control detection system and the Antares first stage at Pad 0A to characterize radar emissions. 

The newly-formed RRS ground operations team continued to expand in order to meet growing 
needs of the Antares program.  The scope of operations now includes alternate FOM duty, nitrogen 
recharger activities, pressure system operations, and second-shift staffing at the HIF.  The team is 
supporting daily HIF nitrogen system recharging in addition to three nitrogen recharges per week 
at Pad 0A.  RRS has played a huge role in bringing all the Antares-related pressure systems online – 
which includes seven separate systems in three different facilities.  

To support Cygnus spacecraft processing, RRS is currently setting up a Spacecraft Fueling Facility 
(SFF) at buildings V-50 and V-55.  A RRS ground operations team is an integral piece of the fueling 
operation.  In preparation for conducting hypergolic fueling operations, RRS personnel visited 
Kennedy Space Center and toured the Life Support Facility and the Payload Hazard Spacecraft 
Facility to observe fueling and processing operations.  From this visit, along with guidance from 
AETD and Range Safety, RRS is rapidly progressing towards a well-developed fueling facility, 
control room and plan for fueling spacecraft. 

Finally, in preparation for forthcoming launch operations, RRS 
performed Antares Blast and Toxics Launch Availability studies and 
formatted more than 11 years of synoptic weather data files – from 
2000 through the present – so that there are now more than 700 
files from each month to assist in providing accurate forecasting.
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A n tares Cont i nu es Toward 2013 Launch Date
Research Range Services (RRS) continues its path 
of supporting international space operations 
with the ongoing development and support 
for the Antares Program.  During the past 12 
months, RRS personnel have spear-headed and 
supported efforts such as the video distribution 
and recording systems, command systems 
upgrade, Range Control Center upgrades, 
completion of the Mobile Integrated Telemetry 
System (MITS) project, and the certification of 
the Vehicle Telemetry and Range Safety (VTARS) data processor.

RRS provides a 7 person team to support Antares ground operations of range systems and 
associated Ground Support Equipment (GSE).  These are certified clean high pressure systems 
located at H100, HIF X79 and V55.  GSE includes cryogenic liquid dewars and mobile nitrogen 
recharger trucks.  The Ground Operations Team also supports sounding rocket missions. 

During the past year, RRS developed, tested, deployed and activated mobile tracking stations 
in Coquina, N.C., and Bermuda.  These stations incorporate mobile power, telemetry, radar and 
command systems.   Furthermore, RRS implemented innovative communication systems to deliver 
full-rate mission data, necessary to meet Range safety requirements.  This solution included a 
commercial high-speed data circuit to obtain affordable bandwidth, providing two diverse circuits 
for reliable vehicle telemetry and communications between Wallops and Bermuda.

This Commercial Data Network (CDN) is the communication backbone for all future missions and 
will eventually replace all downrange legacy dial-up circuits.  When these sites are unmanned, a 
remote monitoring system will provide alerts to personnel back at Wallops in the event of fire, 
intrusion, or environmental system failures. 

Launch Veh i c l e : Antares

M i ss i on : Antares A-One

Wallops I D : NRW-4939

Locat i on : WFF Pad 0A

Launch Tim e : TBD

Launch Date : Planned 13 Dec 12

Payload : Simulated Cygnus Spacecraft

Antares Status Report
WALLOPS
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The first stage of the Antares 
vehicle is being elevated for testing 
at Pad 0A at the Wallops Range.



for telemetry to be captured at both the Wallops and 
Coquina, N.C. tracking stations for the science data 
period, at “90 to 27-kilometer altitude” on the down-
leg of the mission. Secondly, the mission set a goal to 
collect data from the end of the critical science period 
down to an altitude of 17 kilometers. An on-board 
telemetry system captured data from instruments 
during the test and downlinked the information to 
engineers on the ground in real time. The technology 
demonstrator payload splashed down and sank in 
the Atlantic Ocean about 150 miles east of Cape 
Hatteras, N.C.  RRS personnel attempted an ocean 
recovery aboard a Department of Defense technology 
demonstration recovery vessel, but the payload was 
not found until a pinger sensor located it in about 1,000 
meters of water, making the recovery impossible.

This test was important to NASA’s program, because inflatable 
heat shields hold promise for future planetary missions, according to NASA LaRC researchers. 
To land more mass on Mars at higher surface elevations, for instance, mission planners need to 
maximize the drag area of the entry system. 

The IRVE experiment will continue at the Wallops Range in fiscal year 2013 with IRVE-4.
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Aerial photo of the Bermuda 
tracking location.

I RV E-3 Successful ly Dep loys Latest Heat Sh i e ld Exper im ent
Research Range Services (RRS) personnel 
continue to support NASA’s Langley Research 
Center (LaRC) and its Inflatable Re-entry Vehicle 
Experiment 3 (IRVE-3) at the Wallops Range, 
sending their latest payload aboard a Black Brant 
XI sounding rocket on the morning of July 23, 
2012. To add to the complexity of this mission, 
two small Viper 3A Darts were also launched to 
gather upper-air metorological data.

As part of LaRC’s Fundamental Aerodynamics Program Hypersonics 
Project, IRVE-3 demonstrated how a spacecraft returning to a planet can 
use an inflatable heat shield to slow and protect itself as it re-enters the 
atmosphere at hypersonic speeds. IRVE-3 expanded upon both IRVE-II and 
ongoing ground-based developments, as it aimed for five to ten times 
higher heating than IRVE-II demonstrated. 

Data acquisition and tracking instrumentation from Wallops Flight 
Facility supported this launch along with a downrange tracking station 
at Coquina, N.C.  The launch was Wallops’ third attempt at executing a 
flight test to demonstrate the viability of hypersonic inflatable aeroshell 
technology, in terms of both inflation and re-entry survivability. 

“As I listened to the terminal count, I was impressed by the 
professionalism of the team and truly got excited about the possibilities 
for impacting NASA’s 
future in space 

exploration,” said NASA chief technologist 
Dr. Mason A. Peck. “…When the payload 
deployed, inflated properly and began its 
descent, I felt a sense of pride to be working 
for an agency that dares to think of and do 
amazing things!” 
The key focus of the research occurred around 
eleven minutes into the flight, at an altitude of 
about 90 miles, when the aeroshell re-entered 
Earth’s atmosphere and experienced its peak 
heating and pressure measurements for a 
period of about 70 seconds. A critical goal was 

Launch Veh i c l e : Black Brant XI

M i ss i on : Cheatwood – 30.0111

Wallops I D : NRW-4966

Locat i on : WFF Pad 2 ARC Launcher

Launch Tim e : 205:11:01:00Z

Launch Date : July 23, 2012

Payload : IRVE 3

IRVE-3
WALLOPS
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IRVE-3 went through a complete inflation 
system test under vacuum conditions in the 
Transonic Dynamics Tunnel at NASA’s Langley 
Research Center in Hampton, VA.

Wallop Range and IRVE-3 personnel utilized the 
Wallop Range Control Center during operations.



RRS Prov i d es Track i ng Serv i c es for Falcon 9
The Space Exploration Technologies 
Corporation (SpaceX) made history on May 
25, 2012, becoming the first commercial 
corporation in history to successfully 
delivery cargo to the International Space 
Station (ISS).  This milestone event was 
the highlight of the NASA Commercial 
Orbital Transportation Services (COTS) 
Demonstration (Demo) Mission.   The 
Research Range Services (RRS) program 
supported the launch of SpaceX’s Falcon 9 
vehicle, which flew from Cape Canaveral’s 
Launch Complex 40 on May 22, 2012.

RRS was tasked by two separate customers 
to provide ground instrumentation support 
for the Falcon 9 launch and Dragon Capsule 
orbital insertion.  The U.S. Air Force 45th 
Space Wing, commonly referred to as the 
Eastern Range, required radar beacon 
tracking of the Falcon 9 rocket and skin 
tracking of the Dragon capsule on the first and 
fifth orbital passes.  Radar data was collected, 
reduced, and transmitted in real-time to the 
Eastern Range.  SpaceX required real-time 
telemetry data relay from the Falcon 9 rocket 
and Dragon capsule between Wallops Flight 
Facility (WFF) assets and SpaceX control 
center in California.  The WFF ground site was 
also configured to provide Dragon Capsule 
command uplink from the SpaceX control 
center, should the situation necessitate, 
but this capability was not exercised 
during the actual mission.

The WFF team coordinated with both the 
Eastern Range and SpaceX on all pre-
mission testing and validation activities.  
The WFF team succeeded in meeting 
all mission objectives and providing the 
customers with the desired 
time-critical data.

Launch Veh i c l e : SpaceX Falcon 9

M i ss i on : NASA COTS 2/3 Demo

Wallops I D : ROC Project 115 & 148

Locat i on : CCAFS LC-40

Launch Tim e : 07:44:38 UTC

Launch Date : 22 May 2012

Payload : SpaceX Dragon 

The tracking station at Coquina, N.C., was 
instrumental in the SpaceX Falcon 9 launch.

RRS Enabl es M i ss i l e De f ense Agency Operat i on
The Research Range Services (RRS) program 
supports many organizations, including the 
Missile Defense Agency (MDA).  The MDA Shark+ 
mission launched the morning of September 12, 
2012, aboard a sounding rocket to engage an off 
shore missile defense sensor against the target 
rocket’s payload.

This proved to be a quick turn project for RRS 
personnel utilizing suppliers from outside the 
NASA establishment.  RRS worked directly with the Naval 
Surface Warfare Center Port Hueneme Division Detachment 
White Sands, who served as MDA’s empowered mission 
integrator.  The sounding rocket provider was the Northrop 
Grumman Corp Technical Services Sector (NGC TS) who has 
facilities in Princess Anne, Maryland.

The RRS team provided ground instrumentation, 
communications, surveillance, meteorological and 
ground operations support for the mission.  Only one of 
the two scheduled launches associated with this project 
has been executed.

Launch Veh i c l e : Shark+ Sounding Rocket

M i ss i on : MDA Shark+ 01

Wallops I D : NRW-5399

Locat i on : ARC Launch Rail

Launch Tim e : 00:45:00 UTC

Launch Date : 12 September 2012

Payload : Metallic Flares
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Publ i c Outreach and Educat i on
The Range Research Services (RRS) Program has historically participated in developing 
future astronauts, engineers and technicians.  Each year, Wallops Flight Facility (WFF) 
introduces students and universities to rocketry and science by launching sounding rockets 
with their own developed payloads into the atmosphere. These programs help to further 
educate and introduce students to the high-tech world of NASA rocketry. The following 
operations and programs were conducted in the past year, bringing hundreds of students 
and educators to WFF.

RRS Starts Summer w i th a Bang…
Another calendar year passes on the Wallops Range, 
allowing the Research Range Services (RRS) program 
to help shape the minds of tomorrow’s scientists and 
engineers with the launch of the RockON sounding 
rocket on the first day of summer 2012,  June 21.

This year’s Sounding Rocket Programs sponsored 
workshop was a collaborative effort between the 
Colorado Space Grant Consortium, the Virginia Space Grant Consortium, and Wallops 
Flight Facility (WFF).  The workshop provided undergraduate-level university students and 
instructors with a space flight opportunity at a minimal cost, while upholding complexity, 
allowing a full operational experience for the students.

Students and instructors focus on payload fabrication and integration on a suborbital platform.   
It’s the first step in the RockSat series, leading up to a complete payload design process.

The RockOn vehicle, a Terrier-Improved Orion, took flight from the shoreline of Wallops 
Island at 6:40 AM local time in picture-perfect weather conditions, with cool air allowing for 
high visibility and less-excited mosquitoes.  

RRS personnel had a somewhat subdued but highly important role in 
the launch.  No telemetry support was required, as the students were 
responsible for their own data collection.  RRS personnel provided 
radar tracking, optical tracking, meteorological support, project 
planning, timing, communications and photography for 
the mission.  Surveillance and successful recovery of the 
student payload was conducted, utilizing two surface 
vessels and two aircraft.  Support was needed for both a 
launch dress rehearsal and the launch itself.  

Launch Veh i c l e : Terrier Mk12 Improved-Orion

M i ss i on : RockOn V 41.101

Wallops I D : NRW-5053

Locat i on : WFF:  Pad 2, MRL

Launch Tim e : 173:10:40:00Z

Launch Date : 21 June 2012

Payload : RockOn/RockSat-C Student Ex-
periments

Predicted trajectory view 
from pad 2 ( image provided 
by Mission Planning Lab)

…and Ends Summer i n S im i lar Fash i on
College students ended the season with 
the launch of a two-stage Terrier Mk 12 
sounding rocket, which was the vehicle 
of choice for the RockSat-X mission on 
September 21, 2012.

The mission was originally scheduled for 
August; however, the 21st Mid-Atlantic 
Fishing Tournament dominated the Atlantic 
Ocean in the immediate area, fouling the 
range for the first launch attempt.  The 
students’ determination to see their hard 
work pay off was not dampened, as they returned the following month to finish what they had started.  

The mission’s primary objective was to develop and launch the second RockSat-X payload, providing 
expanded opportunities to RockOn participants and other interested schools, with experimental 
payload bays exposed to the space environment.  

RRS personnel were put to the test during this campaign, due to 
multiple sounding rocket missions in quick succession.  Configured 
on another sounding rocket launcher, just 1,000 feet away, was a 
sounding rocket for another campaign that was scheduled for the 
following day.  RRS personnel had to simultaneously prepare for two 
missions using range assets such as telemetry, radar, and optical 
tracking, timing, communications, and meteorological support. 
Additionally, air and sea surveillance and successful recovery of 
the payload were accomplished utilizing two surface vessels, one 
aircraft, and NASA’s newly assigned UH-1 helicopter.

Launch Veh i c l e : Terrier Mk12 Improved-Malemute

M i ss i on : RockSat-X (46.004)

Wallops I D : NRW-5054

Locat i on : WFF:  Pad 2, ARC

Launch Tim e : 265:11:16:30Z

Launch Date : 21 September 2012

Payload : Student Experiment Canisters

ROC Proj Number: 6200.2.004.01.00141

Predicted trajectory view from pad 2 ( 
image provided by Mission Planning Lab)

RockON V
WALLOPS
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A college student signs 
the sounding rocket a 
few days before launch.

Students and their professors routinely pose for photos 
with their payload and vehicle shortly before launch.



The RRS Program routinely invites local students, from elementary school through university-level, to 
help shape tomorrow’s engineers, medical professionals and future astronauts.  This past fiscal year, 
RRS introduced NASA to hundreds of students from 16 school systems.  Various NASA engineers, 
scientists, and administrators discussed the scientific facilities on base, allowed students to put 
their hands on hardware being fabricated for upcoming missions, and walked them through launch 
countdowns in the Range Control Center so the students could understand the intricacies of putting a 
launch vehicle in the air.

Students come from all walks of life including local elementary schools, the Boy Scouts, Civil Air 
Patrol and numerous colleges.  RRS project managers and other NASA professionals routinely 
volunteer their time during the duty day to share their career experiences at Wallops.

The schools who visited Wallops during Fiscal Year 2012

Stephen Decatur Middle School        
Morningstar Youth Academy      
White Marsh Elementary             
Stephen Decatur High School              
Arcadia High School                                     
Arcadia Middle School                          
Salisbury University STEM           
Worcester Technical High School           

Arcadia High School
University of Maryland Eastern Shore                                                    
Parkside High School                                
Pinehurst Elementary                   
Sussex Tech                                      
University of Maryland Eastern Shore Honors                                   
University of Maryland Eastern Shore Upward Bound                   
Eagle’s Nest Christian School    

2012 Ocean C i t y A i r Show

Annually, the Wallops Range is the hosting air base for military aircraft participating in the Ocean 
City Air Show, which took place June 9 and 10 in 2012.  Research Range Services (RRS) assigned a 
project manager who coordinated with the NASA airport manager on schedules, fueling, air space 
availability and other services air crews require.

The air show routinely attracts nearly a half million visitors to see featured aircraft, such as two 
Marine F-18s, two Air Force A-10 “Warthogs” and this year’s main attraction, the U.S. Air Force 
Thunderbirds Demonstration Team, who brought a total of 8 F-16 aircraft to perform.  The U.S. 
Army also had a hand in the show, providing Blackhawk taxi service to and from Ocean City.
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The crowd gathers in Ocean City, 
Maryland, before the Air Show begins.

The Black Diamond Jet Team maneuvers 
their L-39 jets during the show.

A U.S. Navy F/A-18 Hornet taxis toward the 
hangar at Wallops Range before the event.



Engineering Upgrades
WALLOPS
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Multi-Customer Focus

The Mobile Integrated Telemetry System (MITS) 
project team completed system integration and 
performed verification and validation testing 
in order to successfully transfer the system to 
operations. Final Acceptance Testing of the system 
was completed by RRS Engineering and Operations 
in early January 2012. The system was deployed to 
Bermuda in the early part of June 2012 for downrange 
support of the upcoming Antares missions. 

The main challenge of the MITS project was the 
aggressive schedule, driven by the Antares project 
requirement for downrange assets. Through careful 
project scheduling and resource planning, RRS kept 
the MITS project on schedule. The new system is chock 
full of innovations, so RRS deemed it necessary to share 
the upgrade with the entire telemetry community. An overview presentation was given at the 
International Telemetering Conference, in October 2011. The presentation shared the following:

    System RF integration with 7-meter antenna optimized to peak system performance
    Dual Launch Trajectory Acquisition System (LTAS) receiving capablity by the ACU eliminating 
       the need for the obsolete Space Vehicle Radar Target  Acquisition and 
       Transmission Replacement System (STARRS) slaving computer
    System server control, display and  monitoring of all ten telemetry data receivers
    Telemetry over IP successfully implemented  and tested, both locally
       and down range
    VTARS integration to enable processing of 
       more complex telemetry data.

Mobile Integrated Telemetry System (MITS)

The more than $230 million fixed and mobile Range assets utilized by the Research Range Services 
(RRS) program requires a vast engineering department to keep up with the hardware, software 
and sustaining engineering efforts to keep the Range mission ready.  Over the past year, the RRS 
Engineering Department  developed and maintained a multitude of Range assets.

RRS Cont i nu es to Upgrade F i x ed & Mob i l e Range
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Range Research Services (RRS) demonstrated excellent schedule and requirements management 
to bring the video project to a reality. Antares requires 40 high definition video sources to be 
transmitted from Pad 0A to the Launch Control Center (LCC), then repackaged for further 
distribution to the Range Control Center (RCC).

The distribution system is capable of extending 40 high-definition Pad 0A camera signals back 
to the LCC and the RCC, all in under one half second. The video feeds are used as an input into 
the recording system, which is capable of recording 44 separate high-definition signals for 36 

consecutive hours, while simultaneously supporting live playback 
capability. RRS has successfully used the system to support multiple 
pad operations and sounding rockets. 

The second component of the project is the International Traffic in Arms 
Regulation (ITAR) compliant video network. This closed distribution 
network supports all processing and fueling operations in the Payload 
Processing Facility (PPF), Horizontal Integration Facility (HIF) and the 
Spacecraft Fueling Facility (SFF). The new system is IP-based and allows 
RRS to restrict access accordingly. The system includes six explosion-
proof cameras in V-55 to manage fueling operations.

Wallops Video Project Phase 1

RRS personnel were tasked with building a “home-grown” solution, consisting of transporting 
legacy Aleph command transmitters and all support equipment to Poker Flat Research Range 
(PFRR), Alaska, for installation in conjunction with the previously scheduled PFRR maintenance trip. 
This was successfully completed, resulting in this part of the system maintaining an operational 
state at PFRR. 

Given the extremely short time between notification of the requirement and the due date – less 
than 9 months – RRS responded by putting this project onto a fast track. The team simultaneously 
developed requirements, designed the system, built special equipment, performed testing, and 
integrated the system at PFRR. Although the requirement for command during the 2013 campaign 
was removed, the team successfully completed the Aleph installation, giving PFRR an in-place 
command transmission capability previously unavailable. 

Mobile Command System Development
The new MITS Van showcases state-of-the-art telemetry components 
where Research Range Services technicians perform their duties.
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RRS determined the SureTrak System to be one of the highest priority engineering projects, due 
to the obsolescence of the Ship Surveillance System. In an effort to get the SureTrak system tested 
and safety certified in a timely manner, RRS was tasked with managing the testing phase of the 
project. The RRS team quickly developed a risk mitigation report, which identified several technical 
risks to the project and was used to define the types of testing required. The report helped to better 
organize the tests, increase overall efficiency and complete the project as quickly as possible. 

Finally, the RRS engineering team operated SureTrak in parallel with the legacy Ships Surveillance 
System during countdown and launch of the following vehicles/missions: Terrier Improved 
Malemute, January 2012; ATREX, March 2012; RockON-V, June 2012; IRVE III, July 2012; and 
RockSat-X, August 2012. During the launches’ support operations, the team documented 
any anomalies observed and, when safety representatives were available, verified SureTrak 
requirements. 

SureTrak System Testing Project

In order to keep up with Federal Aviation Administration (FAA) regulations for commercial launch 
constraints and other mission-related decisions, the existing LDAR system – nearly 30 years old – needed 
to be augmented with an additional system to provide reliable lightning detection data. The data 
gathered will include all levels of the atmosphere: in-cloud, cloud-to-cloud, and cloud-to-ground strikes.

The RRS planned support to fulfill both long-term and short-term goals. The long-term solution 
is to incorporate a new network comprised of 10 sensors into the existing Leading Environmental 
Analysis and Display System (LEADS) processing and display system. 

In the interim, RRS engineers are implementing a new solution system to augment the current 
LDAR system. The new system will function in parallel with the current beleaguered LDAR system. 
Furthermore, it will integrate the Earth Networks Total Lighting Network (ENTLN) data to the 
LEADS system, to provide real time lightning display and data interrogation for the lightning 
metadata and archiving. The capability also includes StreamerRT, a web-based lightning reporting 
tool, which is able to function as the backup system to the local lightning display on LEADS.

Lightning Detection and Ranging System (LDAR)	
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The RRS replaced and upgraded the old EFM system – nearly 20 years old – with new modems 
and sensors at seven locations, providing two new front-end computer systems. Alongside the 
equipment replacement, the network and power architecture were redesigned to maximize sensor 
efficiency.

Three of the sensors on the island were placed on five-foot concrete blocks to prevent erosion 
caused by environmental elements.

RRS engineers successfully integrated, tested and implemented 
the new TWX300 Electric Field Mill system in March 2012. The 
electric field mill information is used for lightning forecasting and 
to increase range and mission safety. The system also integrates 
National Lightning Detection Network (NLDN) information to 
provide real time lightning information. Its first run supported 
the ATREX launch operations. This engineering project is nearly 
complete, with the team working to finish documentation to close 
out the project.

Electric Field Mills (EFM)

Legacy Systems Management and Support

RRS engineers have been instrumental in the recovery and reconstruction of more than 30 critical legacy 
Range systems during fiscal year 2012. The systems include: Radar Scenerio Visualization machines, 
Mobile Command Antenna Slaving machines, ASCII Timing Generators, Electric Field Mills, UHF 
Antenna Controllers, and NASCOM Range Timing Display Generators.

RRS engineering enabled the continuing, sustained operation 
of a vital $4,000,000 telemetry system – the 9-meter 

antenna – through the use of creative life-extension and 
reliability-enhancement techniques applied to the 

antenna control computer. Effective legacy systems 
management is responsible for prolonging the life 

of this antenna as a viable asset for NASA.
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The Radio Frequency Direction Finding (RFDF) and Emission Control (EMCON) systems work together 
to provide radio frequency (RF) spectrum monitoring and surveillance for the Wallops Range.  The two 
systems were engineered to encompass a broad spectrum range, with EMCON covering 20 MHz – 18 
GHz, and RFDF covering 20 MHz – 3 GHz. In addition to these systems’ ability to trace RF emissions by 
frequency, power and field strength, the RFDF system provides geo-location coordinate mapping to 
indicate the direction and location of the RF source under surveillance. 

After various iterations, RRS completed installation of both the RFDF and EMCON Systems. With 
significant changes in antenna type and the need for a triangulation pattern, RRS successfully 

surveyed, designated and developed three strategic sites, one of which is remotely located at 
National Park Service – Assateague National Seashore. 

The EMCON System been utilized at various Range locations in support of and throughout 
Antares mission activities, addressing the emission control requirements to monitor and 
record known and unknown RF emissions.

RFDF & EMCON Systems

Range Research Services (RRS) engineers and operations personnel identified a legacy telemetry (TM) 
data processing deficiency in relation to Antares. Wallops Range systems were not capable of processing 
the large TM frame used by the program. Recognizing there was a short time period to implement 
a more capable safety-certified system, RRS assembled a diverse team of Applied Engineering and 
Technology Directorate (AETD), Range Safety and RRS engineers to develop a solution. The team, 
led by NASA project management, developed requirements, procured the hardware, developed the 
management and test plans. The team additionally conducted requirements and fault tree testing.

In a relatively short period of time, the team gained operational readiness approval for Vehicle Telemetry 
and Range Safety (VTARS) in a non-safety-critical configuration. RRS implemented the system in fixed 
TM and at the downrange sites in Coquina, N.C., and Bermuda, supported various sounding rocket 
missions and ensured the system will be safety certified and ready for Antares launch operations.

Range Telemetry Processor Sustainment (VTARS)

Susta i nment E f forts
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Above and beyond our legacy equipment sustaining engineering, Range Research Services (RRS) 
engineering is also responsible for ensuring compliance of our legacy systems with the most recent 
IT security policies. In response to NASA’s stringent IT security requirements, RRS assembled a 
knowledgeable and responsive security team. 

Security compliance is monitored through an Assessment and Authorization (A&A) process, 
which results in an “authorization to operate” (ATO) signature for individual RRS system security 
plans. RRS engineering formulated methods and procedures to meet, mitigate or justify a request 
for risk acceptance relative to the applied security controls. This level of focused engineering 
project management will enable RRS to achieve and maintain a current ATO status across all 
Wallops Range systems. 

IT Security

RRS established a Selectable Internet Protocol Slaving (SIPS) and Universal Translate, Record, 
and Analyze (ULTRA) lab area in NASA Communications (NASCOM). From a slaving point of 
view, the CHAMPS mission in Norway was a great success – RRS implemented a reliable new 
serial-to-ethernet converter (ULTRA) to provide SIPS displays for the Norwegian 20-foot TM 
antenna and for the (off-axis) Tromsø TG-2 antennas, and to provide actual slaving data that 
the Norwegians used to successfully track both rockets.

The 2012 MICA mission at PFRR also experienced great success with regard to slaving. The 
ULTRA provided a replacement for both the External Generic InGester (EGG) and the ASCII 
Time Code Generator which locked up periodically and had to be rebooted. This was the first 
time the ULTRA had been used at PFRR, and the first time data flows from Code 589’s “Real 
Time Translator” (RTT) were used. 

SIPS/ULTRA

Linda May, RRS software engineer, supports 
numerous missions with the new Selectable 
Internet Protocol Slaving system.
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Range Research Services (RRS) engineering has been instrumental in the design and development 
of the RF Range Telemetry Link Simulator during the past fiscal year. The RF simulator gives the 
Range the capability to simulate up to four simultaneous links, helping to perform system end-to-
end ground station checks before a mission. The system also has the ability to perform bit error 
rate (BER) testing of a ground station. It has the flexibility to be deployed with a mobile boresight, 
assuring that a downrange telemetry site is configured properly prior to a mission when the 
spacecraft signal is unavailable.

RF Range Telemetry Link Simulator 

Range Research Services (RRS) engineering continued to support Wallops Flight Facility 
Code 598 on the AFSS project by participating in weekly teleconferences with NASA’s IV&V 
representatives, who were engaged to develop an AFSS Preliminary Hazard Analysis and an AFSS 
Fault Tree. As part of this activity, RRS engineers expanded on assigned elements of the hazard 
analysis in advance of discussion. The hazard analysis is complete and work on the fault tree is 
nearing completion.

Autonomous Flight Safety System (AFSS)

Technology Deve lopment

The Range Research Services (RRS) engineering technology development group successfully 
completed the LCOT project. The testing environment and collaboration between the Air Force, 
Test Resource Management Center (TRMC), Jet Propulsion Lab, RRS Engineering, NASA Code 
569, and the MITRE Corporation have made this project successful. The technology team worked 
to integrate and test the newly designed CPU, mezzanine board and power amplifier modules. 
The transceiver met all the required specifications of the 802.11g wireless standard for Adaptive 
Orthogonal Frequency Division Multiplexing (AOFDM) transmission, at 10-watt output power and 
data rates as high as 28 Mbps at a slant range of 80 km.

The entire unit and its operation in duplex and streaming mode was demonstrated at Edwards 
Air Force Base in March, 2012. A paper resulting from the project’s efforts, “A 10-watt Low Cost 
OFDM Transceiver (LCOT),” was presented at the ITEA conference in Las Vegas, May 2012.

Low Cost OFDM Transceiver (LCOT) 
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The Range Research Services (RRS) engineering technology development group successfully 
performed environmental testing of the Department of Defense Operationally Responsive Space 
(ORS) Low-Cost Telemetry Transceiver (LCT2). This testing cleared the path to use the transceiver 
on an upcoming ORS mission utilizing the Minotaur I launch vehicle.  ORS has long been a 
proponent of the LCT2 technology to meet their mission requirements of rapid response and low 
cost access to space.  The data included detailed functional tests before and after the environmental 
testing. The environmental testing included four complete cycles of hot and cold testing, from 
-24 to +85 degrees Celsius. The testing also included shock/vibration and vacuum testing that was 
performed with the help of NASA Sounding Rockets Program Office personnel.  The unit is currently 
ready for delivery.

ORS Transceiver

The Range Research Services (RRS) engineering technology development group continues to 
support the SmallSat project, with the objective of providing a new higher-efficiency amplifier 
design. The design is to be used for power-limited missions, such as unmanned aerial systems. 
RRS engineering successfully tested an RF prototype of the amplifier. Measured results met 
the target, with a DC power reduction down 50 percent when compared to legacy Low-Cost 
Transceiver 2 (LCT2).

The new prototype proved to provide a large bandwidth of operation, transmitting 20 watts of 
power at frequencies from 2211.5 MHz to 2287.5 MHz. This means that the amplifier is able to 
operate over both bands without the need of post-production tuning. The final design review was 
held on March 14, 2012, at which time the design was passed and efforts were initiated toward 
the final amplifier production.

SmallSAT
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3-5 Years 5-10 Years 10 Years & Beyond

Expansion & Optimization Era

Modernization & Mobility Era

Virtual Era

• Expand Presence in the Atmospheric, Sub Orbital, and Orbital 
	      Space Flight Markets Through Targeted Customer Growth
• Enhance Capabilities for Flight and Ground System Test, 
      Evaluation, and Operations
• Standardize Processes for Launch Services and Range Support
• Harness and Transfer Technology and Skills

• Improve Facility Infrastructures
• Advancements in Mobile Tracking & Telemetry Capabilities
• Expansion of Launch Support Assets
• Upgrades to Meet Space Transportation Needs
• Technology Insertion

• Long-Duration, Instrumented, Mobile Assets, 
         Seamlessly Integrated and Deployed
• Centralized, Remote Network-enabled Planning, 
         Scheduling, Coordination and Decision Support
• Satellite-enabled Tracking, Telemetry, Command, 
         Control, and Communications

Our Direction of Progress
WALLOPS
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The Way Forward

Over the past six decades, Wallops Flight Facility has continually demonstrated flexibility and 
adaptability in meeting the aerospace research needs of the United States.  Wallops Range 
embodies key characteristics that enable the pursuit of emerging opportunities in an evolving 
aerospace environment.  The emergence of commercial space  sector capabilities to serve U.S. 
civil and national security needs for low earth orbit transportation, a recommitment and focus 
on low cost and efficient operations, and expanding science and technology markets positions 
Wallops Range for growth like no other launch, test, and evaluation facility.  

Wallops Range’s strategy for future growth can be described at a high level by three distinct eras.  
The Expansion and Optimization Era will be characterized by Wallops Range’s focus on expanding 
its customer and mission base.  The research range will work to optimize planning processes 
and enhance its capabilities to support aeronautic, suborbital, and orbital test, evaluation, and 
operational missions.  During the Modernization and Mobility Era, Wallops Range’s fixed and 
mobile infrastructure and instrumentation will be modernized.  Wallops Range’s efforts in this era 
will enable it to offer better range services to a broader set of customers and missions, especially 
in aeronautics and medium lift orbital transportation.  In the Virtual Era, Wallops Range will 
pursue integration of technology to enhance range flexibility and operability.  This will enable 
more diverse and demanding operations that fall in line with evolving customer needs for global 
and temporal range capabilities with minimal ground infrastructure. 

Our D i r ect i on of Progress

To fully realize its future potential, Wallops Range will pursue five strategic goals that align with 
these eras and position Wallops Range to capture current and emerging opportunities.  The time is 
now to take action and align Wallops Range to meet these new demands and opportunities.

Wallops Range will pursue the following strategic goals to meet the current and evolving 
future aeronautic, suborbital, and orbital flight project needs of government, academic, and 
commercial customers:

Strategic Goal #1
Expand Wallops Range’s test and evaluation customer 
base through growth in targeted areas aligning with the 
research range’s mission and capabilities.

Strategic Goal #2
Enhance positioning as an operational orbital 
transportation launch range for select government and 
commercial organizations.

Strategic Goal #3 Ensure customer satisfaction through operational 
excellence and adaptability.

Strategic Goal #4
Modernize research range infrastructure and 
instrumentation to support evolving customer and 
mission requirements.  

Strategic Goal #5
Maintain and enhance work force excellence through 
increased recruitment and training, and hands-on 
experience opportunities.
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1. Be the Nation’s 
preferred provider of 
suborbital and small 
orbital research carriers 
and mission services

2. Develop and infuse 
technologies to 
increase capability to 
reduce risk or reduce 
cost of WFF carriers and 
range systems

3. Conduct and 
support meaningful 
science that is 
appropriate to the 
carriers, location, 
special capabilities and 
partnerships that are 
available at or through 
WFF

4. Education – Provide 
hands-on authentic 
experiences in 
aerospace through 
partnerships for 
students and educators 
to increase interest in 
STEM disciplines and 
careers

5. Training – Provide 
quality training and 
leadership 
development for 
NASA’s workforce, WFF 
employees and 
education stakeholders

6. Provide a workforce 
and capabilities that 
are able to enable us to 

1. Expand Wallops 
Research Range’s test 
and evaluation 
customer base through 
growth in targeted 
areas aligning with the 
research range’s 
mission and 
capabilities

2. Enhance positioning 
as an operational 
orbital transportation 
launch range for select 
government and 
commercial 
organizations

3. Ensure customer 
satisfaction through 
operational excellence 
and adaptability

4. Modernize research 
range infrastructure 
and instrumentation to 
support evolving 
customer and mission 
requirements

5. Maintain and 
enhance work force 
excellence through 
increased recruitment 
and training, and 
hands-on experience 
opportunities

1. Extend and sustain 
human activities across 
the solar system

understanding of the 
Earth and the universe 
in which we live

3. Create the 
innovative new space 
technologies for our 
exploration, science,
and economic future

4. Advance aeronautics 
research for societal 

5. Enable program and 
institutional 
capabilities to conduct 
NASA’s aeronautic
and space activities

6. Share NASA with the 
public, educators, and 
students to provide 
opportunities
to participate in our 
Mission, foster 
innovation, and 
contribute to a strong 
national economy

           Alignment of Wallops Range, Wallops Flight Facility, and NASA Strategic Goals

Strategic Goal Alignment
WALLOPS
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The Way Forward

The five strategic goals focus on positioning Wallops Range for successful growth in the three eras 
that define its future and enable the pursuit emerging opportunities.

Al i gnment of Wallops Range Strateg i c Goals 
w i th Future Growth Eras

Wallops Range’s strategic goals not only enable the range to compete in a rapidly evolving aerospace 
environment, but also directly support the strategic goals being implemented by Wallops Flight 
Facility and NASA headquarters.
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Wa l lops Range I n i t i at iv es

Wallops Range’s five strategic goals outline and establish its path for future growth.  To 
achieve these goals, Wallops Range will pursue specific supporting objectives with associated 
performance measures and targets that will enable progress to be assessed.  To achieve these 
objectives over the next five to ten years, Wallops Range will pursue a set of initiatives that will 
drive the performance measures for the objectives it supports.

Wallops Range initiatives are grouped into three main categories:

1.	 Prepare for Change:  To make progress toward its strategic goals, Wallops Range must 
ensure its workforce, partners, and customers understand and agree with the direction it is 
headed.  This group of initiatives focuses on communicating Wallops Range’s strategic goals to 
achieve buy-in among all affected parties. 

2.	 Baseline and Assess:  Initiatives in this group will help Wallops Range make well-
considered and transparent decisions regarding future changes.  These initiatives are focused 
on collecting and documenting Wallops Range’s current markets and capabilities and potential 
future market needs.  This information will be assessed to define and pursue the most effective 
options for future growth. 

3.	 Implement Changes:  This group of initiatives consists primarily of efforts and activities 
that will enable Wallops Range to make tangible progress toward achieving its strategic goals. 
It includes efforts to ensure internal organizations are clearly focused on the right priorities, 
and coordination with external partner and customer organizations to implement changes and 
improvement to accommodate future business and growth.  In addition, these activities will help 
Wallops Range in achieving the correct balance across supporting operations, maintaining and 
improving facilities, developing its workforce, and building new capabilities. 

The first and third initiatives include significant external involvement by ensuring stakeholders 
are on board with Wallops Range’s strategic goals and direction, and by highlighting specific 
opportunities for direct involvement in helping achieving them.  To that end, it will be crucial for 
both internal and external stakeholders to have insight into Wallops Range’s decision-making 
process in selecting actions for future changes.  It is vital that any Wallops Range decision process 
be transparent and collaborative, to include each of its partner and customer organizations.  For 
example, the managers of NASA’s sounding rocket and balloon programs, along with managers 
of commercial Antares program and Department of Defense orbital transportation and Ballistic 
Missile Defense activities, need to understand Wallops Range’s perspective on how specific 
launch and range capabilities will evolve so they can anticipate which capabilities will be available 
to them in the future.  Partner organizations, such as Virginia Commercial Space Flight Authority, 
need to be engaged collaboratively and assured that Wallops Range’s decisions are in step with 
cooperative arrangements and resources to ensure alignment with their goals as well.



Wallops Range’s next steps regarding the 
strategic plan will focus on “Preparing for 
Change,” presenting the vision, mission, 
strategic goals and challenges to internal 
stakeholders such as leadership and staff 
to ensure alignment with all plan elements.  
Following this activity, all actionable 
goals consisting primarily of the plan’s 
“will” statements will be organized, 
prioritized, and mapped into the above 
implementation phases and produce 
a schedule-based implementation 
roadmap.  This phased, schedule-
based implementation roadmap will 
enable Wallops Range to effectively 
direct efforts and allocate resources 
to achieve the goals outlined the 
strategic plan.

Research Range Initiatives
WALLOPS
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The Way Forward

The purpose of the NASA Low 
Density Supersonic Decelerators 
(LDSD) project is the development 
of a 33.5-meter Supersonic Ringsail 
(SSRS) parachute and a 6-meter 
diameter inflatable Supersonic 
Inflatable Aerodynamic Decelerator 
(SIAD).  These new supersonic 
decelerator technologies will 
allow NASA to deploy larger mass objects with greater accuracy on future Mars missions.  These 
technologies are to develop entry and descent technologies  which enhance our robotic class 
mission capabilities by increasing landed mass, enabling landing at higher Mars elevations, or 
increasing landing precision.
 
Research Range Services (RRS) is providing range 
services and the NASA Columbia Scientific Balloon 
Facility is supplying the flight vehicle, while the test 
vehicle’s electronic system is being supported by the 
Applied Engineering and Technology Directorate 
(AETD) at Wallops Flight Facility.  The LDSD project is a 
multi-year project, with testing taking place at multiple 
NASA and Department of Defense facilities.  The final 
Supersonic Flight Dynamics Test (SFDT) portion of 
mission execution will take place at the U.S. Navy Pacific 
Missile Range Facility (PMRF) in summer 2014 and 2015.

Wallops Range 2013 – NASA Low Dens ity Superson ic Decelerators
Launch Veh i c l e : CSBF 34 million cubic feet balloon

M i ss i on : LDSD

Locat i on : US Navy Pacific Missile Range Facility

Launch Tim e : : Early Morning

Launch Date : 1st Launch Scheduled – June, 2014

Payload JPL/WFF Designed & Built Test Vehicle
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A Terrier Mk70-Improved Malemute 
sounding rocket sits on the rail in 
preparation for launch at the Wallops Range. 

The graphic represents the inflatable aero shell 
deployment during Mars entry and descent.

The inflatable aero shell undergoes rocket sled 
testing at the U.S. Navy China Lake facility in 
California.  The purpose of the testing is to 
assess the inflation and subsequent behavior of 
the inflatable aero shell in a flight-like regime.



The Wallops Range will conduct its 
first lunar mission in August 2013 by 
launching the Lunar Atmosphere 
and Dust Environment Explorer 
(LADEE) payload aboard a Minotaur 
V vehicle.  The payload will orbit the 
moon, providing data that will help 
characterize the atmosphere and 
lunar dust environment.  LADEE will 
gather detailed information about conditions near the surface and 
environmental influences on lunar dust.

The Research Range Services (RRS) program has been steadily getting 
ready for the mission over the past year.  As the launch date moves ever 
closer, RRS has been working hard, preparing to receive the launch vehicle 
and launch team.  This past June, a Pathfinder mission was conducted 
where RRS personnel worked with multiple agencies across Wallops Flight 
Facility, as well as Orbital Sciences Corporation and NASA Ames Research 
Center personnel, to perform a dry-run of vehicle stacking operations. 
 
This mission was a great learning tool in discovering which plans worked 
well and which plans need a few tweaks, well before the actual loaded 
rocket stages arrive at the Wallops Range.  In the coming months, the 
RRS team will continue to work with Orbital and Ames to further define 
requirements and ready facilities, ensuring the Wallops Research Range 
is ready to launch the LADEE mission on its journey to the moon.

Wallops Range 2013 – LADEE
Launch Veh i c l e : Minotaur V

M i ss i on : LADEE

Locat i on : US Navy Pacific Missile Range Facility

Launch Tim e : : TBD

Launch Date : August, 2013

Payload Lunar Experiment VehicleLADEE
WALLOPS

Page 44

Wallops Range 2013

The Department of Defense’s 
Operationally Responsive Space 
(ORS) Office is leading the effort 
to launch the ORS-3 “Enabler” 
mission from the Wallops Range 
in June, 2013.  The Minotaur 1 will 
deliver the ORS-3 payloads to a 
circular orbit of approximately 
425 kilometers.  The primary 
objectives of the ORS-3 mission 
are to demonstrate the rapid 
design, building, and testing of a 
launch-ready space vehicle, and to 
demonstrate responsive launch, 
check-out, and operations in days 
instead of weeks. 

The Research Range Services 
(RRS) program will provide a 
complete range of tracking, 
data acquisition, and command 
services at the Wallops Range 
while deploying its mobile range 
to two downrange sites in support 
of this orbital expendable launch 
vehicle (ELV) mission.  The mid-
range off-axis site at Coquina, NC 
will provide vehicle telemetry, 
radar, and command support 
for range safety duties.  The 
downrange site at Antigua, U.K., 
in the West Indies will provide 
vehicle telemetry support just 
prior to orbital insertion.  The 
project will also require Antigua 
support to confirm satellite health 
after orbital insertion. 

The Enabler mission will be the 
fifth Minotaur I rocket to be 
launched from the Wallops Range 
since 2006 following the TacSat-2, 
NFIRE, TacSat-3 and ORS-1.

Wallops Range 2013 – ORS-3
Launch Veh i c l e : Minotaur I

M i ss i on : Enabler

Locat i on : Wallops Range

Launch Tim e : : Early Morning

Launch Date : June 2013

Payload Department of Defense
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National Aeronautics and Space Administration
Goddard Space Flight Center
Wallops Flight Facility
34200 Fulton Street
Wallops Island, VA 23337
www.nasa.gov/centers/wallops
www.nasa.gov
steven.kremer@nasa.gov
757-824-1114


