EXPLOSIVE HAZARD REDUCTION

1. Need: A critical neecxists forthe reduction of riskessociated with storingjandling,
loadingand transportingnunitions inpeace, asvell aswar. Base closingand missionchanges
have increased theumber of aircraftmissionsand consequently the requirement fiaunitions
present on theemaining aitbases. Bases were already operating under waivers and exemptions
to minimumexplosivessafety criteria, even in peacetime, and the threat posed hyuwtions

to our warfightingforces has increasesignificantly. Thisthreat is increased wheadditional
forces deploy to these bases in time of increased readiness or conflict. On sontleehhseat

has increased to thmoint that collateral damage from our own munitiofessrenduring peace),
caused by an accident or enemy ordnance, could destroy or render ineffeosveof the
combat assets on the bas&€he same situation exists and is heightened for deployed forces
operating frombare bases aivilian airfields duringcontingency operations. The reorganized,
down-sized, “lean-and-mean” Air Force does pos$sesshe hardware or personnel resources to
replace these losses and serious tactical daceagesult from asingleaccident, terrorist action

or enemy attack. dditionally, off-basecivilian populationsare exposed teerious risk odeath
andinjury from US munitionsevenduring peacetime operations. An explosiaxidentwhich
causescivilian casualties ordeath could have disastrous strategic politicahnd military
consequences.

2. Objectives/Goals: The objective of Explosive Hazard Reduction (EHR) iseduce the
Maximum CredibleEvent (MCE)should an inadvertent detonatiath munitionsoccur. MCE

is defined by theDOD as the worst single event likely to occur from a givenquantity of
munitions or explosives. This is beiaghieved by development of technologies and procedures,
and by applyingboth new andexisting technologiesand procedures through site/explosives
hazard reductioplanningpractices. The resulill be improved survivability, sustainablility,
and operability of US air basasd Contingency Operating Locations (COLs). As defined in the
IM Master Plan, the Insensitive Munition (IM) Program encompasses two major goals:

a. The USA’s immediate goal is toeduce thehazards presented by inventory
munitions by developingnd incorporating energy suppression devices such as
barriers and divertersedesigning munitions packagingnd applying innovative
storage andandlingtechniques. These activities may perthié reduction of
safetyimposed restrictions (quantity-distance (Q-jitations) associated with
these munitions.

b. The long-range goal dhe program is to complete transition to insensitive or
less sensitive munitions in all majoeapon systems as soon as practical without
significant reduction in operational effectiveness. IM requirement$ be
included inall new munitions programs through MIL Standards, Specifications,
and PMD direction. To the extent practicall, munitions shall benade to meet
the IM criteria (MIL STD 2105, Hazard Assessment Tests for Non-Nuclear
Ordnance). Practical constraints include, lawe not limited to technical
feasibility, affordability, inventory, shelf-lifeand return on investment. If a
munition cannot bedesigned to be insensitive,viill be made less sensitive by
incorporation of appropriate and feasible tdsignfeatures. Munitions that are
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not madeinsensitive must be examined periodically to determinemtrging
technology or other factors can make the munition less sensitive.

3. The program required to complemehe immediate goal igpresented irthis paper. A
validated program to complement the long-range goal for explosives and propellants eennot
established. The EHR Program Office, when directed, is ready to deh&oprogram and
execute it.

4. The objective of the current (near-term) EHR program is to ptinsygogram goals through
three major elements:

a. Implementation: Through this elementhe EHR Program is implemented.
Tasks performed under this element includiéunitions hazard reduction (MHR)
planning, identification, and execution of RD&A projects,
development/implementation of directives and inputs to appropriateSVIRs to
resolve user(s) munitions hazards.

b. Technology: The EHR Program Office conducts technology efforteetiuce
munitions hazards, particularly those needed to reduce the hazards of munitions in
the inventory. The majoreffort is towardmitigation of sympathetic detonation.
Technology in thisarea is very linted. TheEHR Program Office trackslosely

the development ohsensitivehigh explosives (IHE) currentlypeingworked in

DOD laboratories. As these IHE mature, the EHMRogram Office will
recommend consideration for their inclusion into weaporter development via
Engineering, Manufacturing, and Development (EMD) or other programs.

c. Testing: Testing, specifically munitionsharacterization, is needed to support
technology efforts and, in many casesn lead toQ-D reductions. Many
munitions were not fully tested during development and C/D 1.1 was assumed. In
fact, many clear zone requirements are based on “default rules”. @me BHR
Program Office’s major objectives is to defitlee “real clearzone where
possible”,and identifythe “real hazard” presented &ir base operations by our
munitions. Thiselement is conductewdith close support frorAFSA/SEWV and

the DDESB.

5. In addition,the EHR Program Office provideghe following services to support the
implementation of the baseline MHR:

a. Assists preparation of site plans.

b. Sets ughe ExplosiveSiting Systemdeveloped by the EHRrogram Office, provides
training and follow-on tech support.

c. Prepares 948rms (munitions site plargnd 1391forms (facilities ost estimates) to
support recommended EHR actions.



EHR PAPER

1. Introduction: The objective ofthe Explosive Hazard Reduction (EHR) Program is to
identify and reducehe risks associated with storing, handling, loadiramd transporting Air
Force munitions. The thrust of this program is to gain and sustain full mission capabilities by:

a. Being able to store all required munitions on base.
b. Increasing number of munitions at operating points.

(1) Build up areas
(2) Transportation points
(3) Hardened Aircraft Shelter areas

c. Minimizing the impact of a munitionevent (caused by accident or attack) on
warfighting assets.

2. The program is accomplished by reducihg Maximum Creditable Event (MCE) presented

by inventory munitions by developirand incorporating energy suppression devipaskaging
redesign, applying innovative storage and handling techniques, and utilization of storage facilities.
The program is supported by a technical team of exgeatsconducidir Basemunitions hazard
reduction (MHR) plans whiclare presented to thé/ing Commander as a Staff Assistance
Report. These SARs provide the Wing Commander:

a. ldentification, quantification angrioritization of threats and operational restrictions
posed by the presence of munitions stocks on base on mission accomplishment.

b. Provide recommended approaches to reduce or mitigate these threats and restrictions.

TheseSARsalso identify technology shortfalls fohe EHRProgram Office whictwill result in
RD&A projects to solve munitions hazards problems.



PROGRAM IMPLEMENTATION

A. Munition Hazard Reduction Planning

1. The key tasolving our explosivesafetydilemma is tostartwith good explosivesafety site
planning. Site planning is\&ery complicatediime consumingrocess. An explosive site plan

for a single building often requires six or more months from inception to final approval. Re-siting
or baselining arentire air basewould take more thanthree years for agualified safety
professionalusingtoday’s methods. We need to basekaeh of our bases to determine what
problems exist. We can then resolve or mitighte problems. Most importanthythe Wing
Commandemvill know the impact ofthe various explosivesafetyviolationsand canprioritize

their resolution. This seems like an impossibtaskuntil you considethat computer aidedite
planning exists, and is in use in the Air Force.

2. Thiscapability was developed lifie Air Force Explosives Hazard Reduction Prograart

of this effort is the computer aideeixplosives site planning capability, Assessment System for
Hazard Survey§ASHS). ASHS is fielded, and in use ltlge base explosivesafety personnel at
Hill AFB. Usingthis systemHill AFB hasreducedits explosivessafetyviolations from more
than a thousandjx months ago, tone now. TheHill AFB Safety Office, in conjunction with
civil engineeringhas also institutedhat theycall “drive thru sighting”. A customer (CE, LG,
etc.)with a proposed facilitgiting cansit down withthe safetyprofessional, watckhe analysis
using ASHSdiscuss alternatives tbe proposedite, and have a completstling the same day,
sometimes within hours. This is what we have needed for many years.

3. ASHSqives safety andcivil engineeringpersonnel an in-depth view ofie base and its
explosivessafety problems, as well asreas andacilities not effected by thexplosives clear

zones. ASHS displaysthe problemsand the effects of proposesblutions graphically on a
computer displayed map and textualfthin a database. Thessolutionscan also result in
reduced cleazones whichfree up space for other badly needed basdities. The hazard
analysis generated liie software showthe impact of an accident on othfxcilities, and aids
decision-makers in prioritizingorrective action. Creating site plans imatter ofselecting the

facility or facilities being site@ndtelling the computer to prepare tf@ms. The usecan add
comments or text as appropriate and then print the forms. The maps can be output to a printer or
plotter.

4. ASHSdoes not replace thexplosivessafety professional. Huickly appliesthe explosives

safety criteria, points out areas of non-compliance, and in some cases points the user to solutions.
The value of ASHS ithe speed and accuracygites to explosives facility planninglhis gives

the explosivessafety persotime to improvethe explosivessafety health of thair base through

better planning and more monitoring.

5. ASHShas the potential to be used for deploynm@anning. The EHReam demonstrated
both the deployment and sianning capabilities oASHS atSembach AB in May 1995. The
initial approach to deploymemtlanning capability was also impressiveEven though the
software was not developed specifically for this purpose, a three aircraft deploymentiliara
airfield was completed imbout two hours. This included scanninghe base map ansiting:



explosives storage facilities, laot cargo padmunitions operating facilitiespgistics aircraft
parking,and combat aircrafparking. Additional enhancements ttus software could easily
accommodate thenany other deployment/bare bapknning capabilities. Using a laptop
computer and a scanned mépe initial beddown for a deployment to a previously unplanned
base could be planned en route. Known deployments could be preplanned and mmutast
changes could be accommodated quickly.

6. The EHR Program Office has completed munition hazards analysis/planning for Kunsan AFB,
Osan AFBHill AFB, andMisawa AFB. Ongoingprojects include Aviano ABNellis AFB, and
Incirlik AB.

7. For an in-depth discussion of explosive facility site planaimganalysis, thevork at Hill

AFB was selected. In order to provide Hill AFB with a near-term solution to their explosives site
planning needs, software developed to creBtgplosives Hazard Reduction (EHR) plans has
beenmodified for their use. The commerciddtabase andhapping systems along with the
customprogrammingnecessary to adapt them tbors purposeare together referred to &SHS

or Assessment System for Hazard Surveys. A block diagrahe &SHS system is presented in
Figure Two and is broken into input, process, and output sections. It was delivered in October of
1993 withthe data foHill AFB already loaded fronthe EHRplan in progress.Reference and
tutorial manuals fothe system andhnitial training was provided to familiarizine Safety Office

users with system operation. Phase liversion was delivered ithe 4th quarter of 1994/hich
offered additional capabilities and enhanced the system’s ease of use.

8. System capabilities includbe ability to automatically determine explosiveafety criteria
violationsand tohighlight areas on the map where new facilities may be sited. Sabddyions
may be analyzed textually through spreadsheet-like database screens, or grajsimgasistem
generated clear zone areas on a computer n&gme ofthe documents that thgystem is
capable of generating include the Aform 943, a custom hazard analysisport, and an
explosives risk assessmesport appropriate fowing commanders. The system is capable of
producing plotted base maps at any required scale.

9. The mapping systeaxpedites the process difjitizing basemaps by providindemplates for
standard explosives enclosure and other facilities. It can generate anigptne distances and
exposures between each potential explosion site (PES) and all respective exposed sites (ES). The
report will also show if a particular building pair is barricaded, and notes the IDs of the barricades
involved so that their rated capacities can be checked.

10. Thedatabasesystem importsuilding pair datafrom the mapping systenand streamlines

data entry of their facility information such as sited weights, waivers and exemptions. Explosives
safety criteria is pre-loaded intbe database and can bedified bythe user when criteria
changes occur. Thelatabase calculates required quantity -dista(@eD) separations,
determines which facilitieare not incompliance and provides bothilt in and user defined
searches. Information is output tftee map which automaticallgreates clear zes. Lists of
building pair data can be exported for inclusion in reports. Several built in report formats such as
AF Form 943sareavailable asvell as thecapability to easily design custoraports that can be



printed on a laser printer. The system also generateassessmengnd estimated damage for
each facility.

11. Anyone who haattempted to create @nalyze an explosives site plan with a nded a
calculator can testify that it is a procesglich begs to be computerized. Not only is it tedious
and error prone, but often the entire processst berepeated when thslightest change is
introduced. Additionallythere is paperwork to type amevise with endless columns of figures
that must be checked and rechecked. The application of a database and a commappirep
system or Geographic Information Syst€flS) to this problemhas resulted in increased
productivity, decreased error, and thbility to detect problemsthat humans alonamnight
overlook. An additional benefit the computerized analysis ability to quickiywaluate several
different alternatives to determine the bsslution forsiting afacility or resolving acriteria
violation. This ability torapidly evaluate different “what-if” scenarios is where the computer
really pays for itself many times over in man-hours and reduced construction costs.

12. It takes morexplosivessafety expertisenappingand databasskill to initially set up the
system than it does to use it. The cost in man-hours of bringitigegystem fromscratch, for a
base, withouthe databeingpre-loaded by the EHRlanningteam, is about one man-year. |If
digitized mapsand electronic data aravailable, this timecan be reduced. Phase II
enhancements make thgstem easier to use, but not necessarily easier to senitipl startup
costs may never go lower due to the large amounts of data required by the analysis.

13. The system is natesigned taeplace theexplosives site planndyut to provide a tool to
increase the speed and accuracyelominate tedious forrand map preparation, and provide
analytical capabilities nopreviously available. Theperatorwill still require knowledge of
explosives safety as well as being familiar with the use of the computer mapping and the database
systems. Howeverafter aninitial familiarization period, atleast a four-fold increase in
productivity over manual methods can be expected.

14. In spite of all of these advantages, computerized site planning may not always be appropriate
for certain areas, such as theg@th inadequatestaffing or rapicurnover of personnel. In these
areas, centralized sif@anning could be performed likie MAJCOM or NumberedAir Force
Explosives Safety Office.

15. The hardware and commercial software required to sughyosystem is currentlyunning

about $20K per workstation fdull capability, abouts6K of this is to supporthe ability to

digitize and plot computerizedhaps, which mayot be necessary if thecal CE office has
adequate digital mapping capability.

B. Storage Planning System

1. In May of 1993, the development of a new software product, Gtitedge Planning System
(SPS), wasstarted. SPSwas developed in support of 6A8MTS/LIWAS to aid inthe depot
storage planningffort at Hill AFB, UT and was funded by PRAM. The purposeS#iS is to
provide tools whichwill allow the storage planner to perform, more efficiently, some of the
functions whichare presentlypeingdone manually.SPSdownloadgshe latesstoragedatafrom



the Requirements Data Ba@eDB). This database is used to traekplosives inventory and
work orders and is unique tdill AFB. A potentialfuture capability ofSPS is to beble to
interfacewith CAS-B which isused by some units &ill AFB and otherAir Force bases
worldwide.

2. SPSallows the storage planner to graphicakyee the status ahunitions storage facilities.

SPS allows the user to see an overall view of the storage environment. This storage facilities map
provides a starting point for the user to request that certain facilities of interest be highlighted and
displayed at a greater level of detail. The wgélrbe able to seall buildingswhich meet the
desired criteria, thus narrowing down storage planning choices to aid in deglu#ng to store
particular munitions.FigureOne shows an example mapd lists the data that is presented for
eachindividual storage facility. SPSshows, foreachfacility, what munitionsare stored and

where in thefacility eachmunition islocated. SPSfinds anddisplays allavailable space&vhich

meet the desired criteria such as size and shape of space and munition compatibility. The storage
planner can sebow storagespace is presentlytilized. The user is able tguery SPS as to
possible locationthat can be used to storeeoming munitions. Also displayed space that is
reserved for future expectegthipments, aislespace, and dead spawsfich cannot be used to

store anymunitions. Each of these spaces amdinitionscan be eithedisplayed or suppressed

by the user. In order tdisplay a particulapart of thefacility, cutawayviews are supported.

The user can work towards greater levels of detail. At any gbmtiser can request data about

an individual munition.

3. SPSalso allowsthe user tomanipulatethe storage data. Munitions may be manually
manipulated irthe databaseasingon-screen graphical toolsThis allowsthe storage planner to
graphically move munitions fronone facility to anotherperforming “what-if” scenarios,
resulting in a storage plan. A storage plan maydé&eeloped to perform such operations as
opening upspace for an expectedcoming shipment, consolidating a lot, Imioving munitions
within or between storagéacilities. A move withinone storage plan may loependent on
moves fromother storag@lansandlikewise may impact moves withianother storage plan. It
should be understodtiat a storage plan may not be able to stand alone, but has tovitlork
the scope of otheexisting storage plarsnd pending jobs. SP&hecks theplan to ensurehat
thesemoves donot violate storage constraints suchcampatibility, NEW limits, lot number
integrity, security risk levels, stacking height limits, and temperature restrictions. Various storage
plans may be saved tthe disk drive and loaded at a latdime for further study or
implementation. These storage plaasalso be uploaded tine RDB at the request of the user.
When this is accomplished, the RDB will generate the required work orders.

4. Theheart of SPS is a powerful databasgstem which is alseasy to use. The user may
construct simple or elaborate searches to locate facilities based on criteria such as risk categories,
compatibility groups, temperature contfiohits, security alarm capabilities, reserved space, and
available storage space. The user may also search for munitions based on national stock humbers
(NSN), lot numbers, serial numberdate of manufacturegxplosive class andivision, risk
categories, conditions codes, and combinations of these. Athysafatamay also be sorted.

The results of these searchemn be presentegraphically or textually. Thelatabasealso

permits the user to easily design and print custom reports from the data within the database.



5. The above discussion concentrated on the user’s ability to directly mangndatentrol the

storage planning process. Howev@PShas thecapability to present calculatsdlutions to the

user. For instance, a large incoming shipment may require an extensive rewarehousing plan. SPS
will work with existing best known information on the location of munitions and a listdiming
munitions and present the user with a plan to move munitioopen up space for thehipment.

This computer-generated plan may be modifiedhgyuser as needed, accepted as needed, or
accepted as presented.

6. In conclusionthere are great benefits to fained fromthe use ofSPS. SPS cadownload

the storagedatafrom RDB sothe storage plannecanwork with the latestinformation. SPS

allows the user to easily understand the storage data,temckata can be presentg@phically,

so the user can see the configuration of facilities, as well as textually. The storage planner is able
to manipulate thidata graphically, by dragginghe munitions containers with a mouse, to
develop possible storage plans. SPS also presents options to the user in order tih@earme

plans. SPSgreatly reduceshe time required fothese operations sintke user camvork with
on-screen graphical representatioather thanstrugglingwith the textprintouts, graptpaper,

and performing on-site inspections.
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Summary: The Air Force EHRprogram is highlysuccessful. It identifies, quantifies, and
prioritizes risks presented by munitions to operations. The analytical capability developed by the
program, which includeshe Air Force’'s Assessmerbystemfor Hazard SurveyqASHS),
provides the userwith the udtimate “mission management capabilityfeed to assure the
maximum logistic survivability of our war fighting assets.

The Defense Environmental Security Corporate Information Management (DESCIM) Program
Management Office (PMO) has completed its joint Component reviegamdidatemigration
systems forthe Site PlanningFunctional Sub-Activity ofthe Explosives Safety Management
functional process.

The DESCIMPMO convened goint ComponentSite Planning-unctional Work Group to
determine functional requirements, develop system selection criteria based on those
requirements, and to evaluate the Compomentinated systems. Th&r Force’s Assessment
Systemfor Hazard survey$ASHS) converted to operate on Op&ystemEnvironment(OSE)
Hardware was identified as the recommended solution to meet the functional requirements.

The recommendation was approved. The ASC/LIW (EHR) Program Office is executing the
program to migrate ASHS for universal DOD use.
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