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For consideration for paper session 1B (Technology Solutions Delivered to Operational
Space Programs) of the 41%' Space Congress

An Operational System for Launch Area Hazard Prediction and Mitigation

Mr. Allan Dianic*, Mr. Erik Magnuson
ENSCO, Inc.
1980 N. Atlantic Ave. Suite 230
Cocoa Beach, Florida 32931

ABSTRACT

The Meteorological And Range Safety Support (MARSS) system provides the Air Force
and NASA with a combined meteorological/toxic hazard support capability to protect
personnel and property engaged in vehicle processing, material handling, launch
preparation and launch support activities. The primary users for MARSS are the Air
Force's 45" and 30" Space Wings and NASA's Kennedy Space Center. These
organizations provide joint base toxic and hazard support activities for their facilities,
personnal and surrounding communities.

The MARSS system is the result of a highly successful technology transfer from
innovative research to operational product and provides:
e Quality analysis of weather measurements from over 70 different instruments
e Extensive set of meteorological and hazard prediction tools for 2 and 3-
dimensional toxic material release, blast hazards and risk to human life
e Use of expert systems technology to monitor real-time weather
measurements in order to detect user specified hazardous conditions and
alert when they are detected
e Continuous (24 hour/7 day) availability

The use of the MARSS system saves money through the improved efficiency of
functional consolidation and integrated communication tools. A single user can now
perform a series of support tasks that had previously taken 2-3 personnel. It further
enhances communications between Government safety personnel and local town,
county and state emergency response planners and personnel.

* Corresponding Author: Tel.: (321) 783-9735, ext. 207; email: dianic.allan@ensco.com
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An Operational System for Launch Area Hazard Prediction and
Mitigation

Mr. Allan Dianic, Mr. Erik Magnuson
ENSCO, Inc.
1980 N. Atlantic Ave. Suite 230
Cocoa Beach, Florida 32931

Abstract

The Meteorological And Range Safety Support (MARSS) system provides the Air Force and NASA
with a combined meteorological/toxic hazard support capability to protect personnel and property
engaged in vehicle processing, material handling, launch preparation and launch support activities. The
primary users for MARSS are the Air Force’s 45" and 30" Space Wings and NASA’s Kennedy Space
Center (KSC). These organizations provide joint base toxic and hazard support activities for their
facilities, personnel and surrounding communities.

The MARSS system is the result of a highly successful technology transfer from innovative research
to operational product and provides:

e Quality analysis of weather measurements from over 70 different instruments,

e Extensive set of meteorological and hazard prediction tools for 2- and 3-dimensional toxic material
release, blast hazards and risk to human life,

e Use of expert systems technology to monitor real-time weather measurements in order to detect user
specified hazardous conditions and alert when they are detected, and

e Continuous (24 hour/7 day) availability.

The use of the MARSS system saves money through the improved efficiency of functional
consolidation and integrated communication tools. A single user can now perform a series of support
tasks that had previously taken 2 - 3 personnel. It further enhances communications between Government
safety personnel and local town, county and state emergency response planners and personnel.

Introduction

The MARSS system provides the Air Force and NASA with a combined meteorological/toxic hazard
support capability to protect personnel and property engaged in vehicle processing, material handling,
launch preparation and launch support activities. The primary user for MARSS is the 45™ Space Wing
Safety Office (45 SW/SE). The Safety Office provides joint base toxic and hazard support both for Air
Force activities at the Cape Canaveral Air Force Station (CCAFS) as well as NASA operations at KSC.
MARSS workstations have been installed in 45 SW/SE operational and administrative facilities. The 45
SW/SE also maintains a fully functional portable capability allowing remote access to MARSS through
dial-up access. Additional units are deployed in the operations section of the 45" Weather Squadron as
well as at the Kennedy Space Center in LC39 (Launch Control Centers 1 and 3), Radiation Control
Center, Environmental Health Office and the Emergency Operations Center.

MARSS consists of a data acquisition component and a display component. The data acquisition
component (known as the preprocessor or PPRO) retrieves measurements from the sensors, reformats
them, performs a statistical quality control analysis and then disseminates all results to the display
component (known as the Monitoring and Display Station or MDS). The two components may be
operated on the same physical computer or on separate computers. There is no explicit limitation to the
number display systems in the network and each is independent of all other systems. The acquisition
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well as area characterizations of structural and population density in order to develop quantitative blast
damage, casualty, and fatality models. This includes predictions of blast risks resulting from window
breakage in the near and far field, with and without consideration of atmospheric focusing effects.

The Hybrid Particle and Concentration Transport Package (HYPACT) is a combination of a
Lagrangian particle model and an Eulerian concentration transport model. It was developed at Colorado
State University and ASTeR, Inc. HYPACT’s Lagrangian model advects particles using atmospheric
predictions from the Regional Atmospheric Modeling System (RAMS). Once the particulate is
sufficiently resolved within the simulation grid a Eulerian model is used to predict actual concentrations.
Any number of sources may be specified anywhere in the domain and configured as a point, line, area, or
volume source. The emissions from these sources can be instantaneous, intermittent, or continuous.

Figure 3. HYPACT Dispersion Display

History

The current MARSS system is the latest implementation of a technical capability spanning 20 years
of operational use and several generations of computer systems. The delivery of the Meteorological And
Range Safety Support System (MARSS) version 1 to the Eastern Range in 1985 began what was to be a
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successful program that ultimately delivered two subsequent versions over the next five years. Version 2
of MARSS was accepted by both the Eastern and Western Ranges after its release in 1989 and was
followed by its final version one year later. A new project, the Meteorological Monitoring System
(MMS), was started under NASA and was designed to provide a distributed real-time meteorological
monitoring and display capability. With Air Force support the MMS was subsequently upgraded to
include all of the functionality of the MARSS. MMS was redesignated as the MARSS Replacement
system and was accepted by the Eastern Range in 1997. The MARSS Replacement (MARSS-REPL)
system was itself upgraded by integrating it with the Eastern Range Dispersion Assessment System
(ERDAS), a product of the Mission Research Corporation.

The original technological development of the current MARSS system originated as a NASA Phase II
SBIR. NASA funded the Meteorological Monitoring System with technical participation and support
coming from NASA Safety and the 45" Weather Squadron (USAF). The MMS acquired data for the
primary purpose of detecting hazardous weather conditions and providing a sophisticated alerting
mechanism to warn users when such conditions were detected. During operational evaluation by the 45"
Weather Squadron, members of the 45" Safety Office became familiar with the system and it’s
capabilities. Additional NASA funding extended the base Phase II SBIR to provide simple toxic hazard
prediction capabilities. Shortly after the Phase II was completed the 45" Safety Office approached NASA
to begin work on awarding a Phase III SBIR to ENSCO for the purpose of upgrading the currently
operational MARSS system. The older MARSS had been in service since 1988 and was based on older
hardware and software technology.

The base Meteorological And Range Safety Support (MARSS) Replacement (REPL) contract was
awarded in February 1996 for the purpose of replacing the previous Eastern Range (ER) MARSS system
with a newer, more robust and capable system. The major objectives of the MARSS-REPL system were:

Greater reliability of user control and display functions,
Expandable architecture,

Improved data acquisition operations and reliability,
Robust data communications, and

Continuous (24 hour/7 day) availability.

The previous MARSS system was based upon a centralized architecture with remote graphical
display terminals. The central processor was frequently over tasked and system response slowed
significantly. System or communications failures occurred regularly and recovery required a minimum of
3-5 minutes to reinitialize the connection. Full system restarts took more than 10 minutes during which no
user support was available.

The basic MARSS-REPL contract was amended in August 1997 to include a second delivery of a
substantially upgraded system to include the Eastern Range Dispersion Assessment System (ERDAS)
Replacement. The Government’s objective for the ERDAS-REPL upgrade was the augmentation of the
MARSS-REPL with the following new capabilities:

Regional Atmospheric Modeling System (RAMS) mesoscale forecast model,
Isentropic Analysis Package for data assimilation,

Hybrid Particle and Concentration Transport for toxic/hazard prediction,
Local execution of the Rocket Effluent Exhaust Diffusion Model,

Local execution of the Blast effects predictor,

Expansion of MDS workstations network, and the

Addition of two portable MDS workstations with dial-in capability.

MARSS/ERDAS-REPL includes both the Preprocessor and MDS from MARSS-REPL and adds a
third component: the RAMS Processor (RP). The Preprocessor’s data acquisition was enhanced to include
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