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The First DDESB “Computer”
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The Future of DDESB Software
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• DDESB manages a “portfolio” of explosives safety-related 

software and tools

• As with other niche technical areas, our tools evolved 

from “home grown solutions” well before the days of 

“Information Technology (IT) Management”

• We have been working since 2008 to improve and 

modernize our various software and tools

– Consolidating software to reduce our IT certification burden

– Revising programming for efficiency and clarity

– Developing comprehensive documentation

– Performing testing and validation



DDESB Software Portfolio
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• Purpose of this paper and presentation is to share where 

we are with this effort, and what is planned for the next 

several years, to include development of a strategic plan 

for management of our portfolio

• Portfolio can be divided into two groups

– Site Planning Support Software

– Specialized Technical Tools



Site Planning Support Software

Explosives Safety Siting – Current
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• Quantity-Distance (QD) site planning tool based 
on DoDM 6055.09

• DDESB standalone desktop software

• GIS interface for mapping

• Displays QD results on a map and form



Site Planning Support Software

ASAP-X – Current
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• Low-fidelity explosion effects consequence 
assessment tool based on DoDM 6055.09, V1.E8

• DDESB Excel spreadsheet

• Capability to ingest GPS coordinates

• Displays results in a table format with a plot of 
consequence zones

DDESB

AUTOMATED SAFETY ASSESSEMENT 

PROTOCOL - EXPLOSIVES

VERSION 3.0e - Excel 2007

Based on 

DDESB Technical Paper 23

And DoD Manual 6055.09-M

Sponsored by:  
DDESB, Program Evaluation Division

REQUIRED EXCEL SETTINGS

(1)  Under "Print" menu, select "Active Sheets".

(2) This Spreadsheet will only work on Microsoft Office 2007 or later versions.

Approved for public release; Distribution is unlimited.

27 February 2018



Site Planning Support Software

C&RI – Current
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• Low-fidelity explosion effects consequence 
assessment tool based on ASAP-X

• DDESB Excel spreadsheet

• Partially automated input based on GPS data

• Displays results in a table format and figure 
showing consequence zones

Exposed Site
Distance from 

PES (ft)

Personnel 

at Exposed Site 
Fatalities1

Building Cost (US 

Dollars (USD))2

Building 

Damage Loss 

(USD)2

Zone 1 (K6/barricaded intermagazine distance (IMD))

M8 Whse 165 2 2.0 $2,899,195 $2,899,195

Containers 200 0 0.0 $28,557,900 $28,557,900

SUBTOTAL

23 23 $49,281,749 $49,281,749

Affected 

Personnel
(100%) (100%)

Zone 2 (K9/barricaded intraline distance (ILD))

Guard Room 595 2 2.0 $120,804 $120,804

Workshop 631 5 4.8 $2,434,717 $2,434,717

SUBTOTAL

16 16 $5,089,694 $5,089,694

Affected 

Personnel
(100%) (100%)

Zone 3 (K11/unbarricaded IMD)

Salt Stor Whse 837 1 0.9 $1,511,000 $1,511,000

Equipment Rm 890 0 0.0 $496,881 $496,881

Yellow Bldg (1) 971 0 0.0 $113,160 $113,160

SUBTOTAL

1 1 $2,121,041 $2,121,041

Affected 

Personnel
(100%) (100%)

Zone 4 (K18/unbarricaded ILD)

Storage (1) 1,006 0 0.0 $12,918,906 $12,851,191

Storage (2) 1,155 0 0.0 $2,444,655 $2,145,874

SUBTOTAL

285 98
$65,929,730 $44,616,657

Affected 

Personnel
(34%) (68%)

Zone 5 (K24/public transportation route distance (PTRD))

Storage (3) 1,729 0 0.0 $6,194,450 $2,937,909

Storage (8) 1,779 0 0.0 $34,026,411 $15,668,501

Storage (6) Red 1,834 0 0.0 $6,694,643 $2,982,389

SUBTOTAL

1,074 125 $149,359,959 $53,728,764

Affected 

Personnel
(12%) (36%)

Zone 6 (K40/IBD)

Cluster V004 2,819 173 3.4 $48,951,980 $9,414,013

Cluster V008 3,007 153 2.8 $15,358,305 $2,715,595

SUBTOTAL

16,387 249 $1,974,792,505 $261,890,429

Affected 

Personnel
(2%) (13%)

GRAND TOTAL - ALL ZONES

17,786 512 $2,246,574,677 $416,728,333

Affected 

Personnel
(3%) (19%)

1Fatality  subtotals are rounded up to the nearest whole number.  Individual exposed site fatalities are not rounded.
2Costs may  not add up due to rounding; the difference is negligible.



Site Planning Support Software

FAST-Site – Current
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• High-fidelity explosion effects consequence 
assessment tool based on SAFER/DDESB TP-14

• DDESB Excel spreadsheet

• No mapping capability

• Displays results in a table format with a plot of 
consequence zones



Site Planning Support Software

SAFER – Current
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• High-fidelity quantitative risk assessment tool 
based on DDESB TP-14

• DDESB standalone desktop software

• No mapping capability

• Displays results in a table format

• DDESB-approved tool for risk-based siting



Site Planning Support Software

HAZ-X – Current
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• High-fidelity explosion effects consequence 
assessment tool based on DDESB TP-14

• Qualitative risk assessment tool based on Army 
guidance

• Army standalone desktop software

• GIS interface for mapping

• Displays results in a table and map format

“HAZX – Part 1 & 2, An Explosives Hazard Assessment 

Tool,” Chrostowski, John, et al., 2010 DDESB Seminar



Site Planning Support Software

Today

6 Software Tools with Overlapping Capabilities



ESS

RBESS Tier 1

ASAP-X
•Low fidelity consequence 

assessment tool

•QD Siting Planning Tool

•RBESS Tier 1 - Low 

Fidelity Consequence 

Assessment Tool

•QD Site Planning Tool 

Site Planning Support Software

Tomorrow – ESS V6.1.4



ESS
•QD Siting Planning Tool

•RBESS Tier 1 - Low 

Fidelity Consequence 

Assessment Tool

•RBESS Tier 2a - High 

Fidelity Consequence 

Assessment Tool & 

Qualitative Risk 

Assessment Tool

RBESS Tier 2a

HAZ-X
•High fidelity consequence 

assessment tool

Site Planning Support Software

Tomorrow – ESS V6.1.4



ESS
•QD Siting Planning Tool

•RBESS Tier 1 - Low 

Fidelity Consequence 

Assessment Tool

•RBESS Tier 2a - High 

Fidelity Consequence 

Assessment Tool & 

Qualitative Risk 

Assessment Tool

Functionality 

replaced by

FAST-SITE
•High fidelity consequence 

assessment tool

RBESS Tier 2a

Site Planning Support Software

Tomorrow – ESS V6.1.4



ESS
•QD Siting Planning Tool

•RBESS Tier 1 - Low 

Fidelity Consequence 

Assessment Tool

•RBESS Tier 2a - High 

Fidelity Consequence 

Assessment Tool & 

Qualitative Risk 

Assessment Tool

•MRAS Tool

Incorporated 

into ESS as 

MRAS Tool

C&RI Tool
•Low fidelity consequence 

assessment tool

Site Planning Support Software

Tomorrow – ESS V6.1.4



Transition ESS to 

web-based 

capability

ESS
•QD Siting Planning Tool

•RBESS Tier 1 - Low 

Fidelity Consequence 

Assessment Tool

•RBESS Tier 2a - High 

Fidelity Consequence 

Assessment Tool & 

Qualitative Risk 

Assessment Tool

•MRAS Tool

•Web-based capability

Site Planning Support Software

Future – Web ESS V2.0



ESS
•QD Siting Planning Tool

•RBESS Tier 1 - Low 

Fidelity Consequence 

Assessment Tool

•RBESS Tier 2a - High 

Fidelity Consequence 

Assessment Tool & 

Qualitative Risk 

Assessment Tool

•MRAS Tool

•Web-based capability

•RBESS Tier 2b - High 

Fidelity Quantitative Risk 

Assessment Tool

RBESS

Tier 2b

SAFER
•High fidelity quantitative risk 

assessment tool 

•DDESB-approved tool for 

risk-based siting

Site Planning Support Software

Future – Web ESS V2.0



ESS
•QD Siting Planning Tool

•RBESS Tier 1 - Low 

Fidelity Consequence 

Assessment Tool

•RBESS Tier 2a - High 

Fidelity Consequence 

Assessment Tool & 

Qualitative Risk 

Assessment Tool

•MRAS Tool

•Web-based capability

•RBESS Tier 2b - High 

Fidelity Quantitative Risk 

Assessment Tool

Site Planning Support Software

Future – Web ESS V2.0



Site Planning Support Software

Future – ESS V6.1.5 and Web ESS

19

• ESS V6.1.5:  Merged QD Engine

• Web ESS

– Web-based software hosted on DISDI Portal

– Centralized location for hosting a suite of other explosives 

safety-related software and tools



Specialized Technical Tools

TRAJ_CAN
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• DDESB-sponsored update of legacy TRAJ software

“TRAJ_CAN White Paper,” Chrostowski, John, et al., 

September 2014



Specialized Technical Tools

CONBLAST
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• Update of three legacy DDESB software programs
– SHOCK and FRANG:  UFC 3-340-02, Structures to Resist the 

Effects of Accidental Explosions

– MUDEMIMP:  DDESB TP-13, Prediction of Building Debris for 
Quantity-Distance Siting

“DoD Research in Support of Future

UFC 3-340-02 Updates,” Conway, Bob, et al.



Specialized Technical Tools

DDESB TP-16
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• DDESB TP-16, Methods for Calculating Primary 
Fragment Characteristics

– Generic Equation Calculator (GEQ)

– Buried Explosion Module (BEM)

– Barricade Angle Calculator (BAC)

– Modified Pseudo Trajectory Normal Calculator (MPTNC)

– Jacobs-Roslund Calculator (JRC)

– Stacked Munition Article Calculator (SMAC)



Specialized Technical Tools

DDESB TP-17 & TP-20
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• DDESB TP-17, DDESB Blast Effects Computer (BEC) 

Version 7 User’s Manual and Documentation

• DDESB TP-20, DDESB Blast Effects Computer – Open 

(BEC-O) Version 1 User’s Manual and Documentation



Specialized Technical Tools

In Development
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• Pipe Bomb Tool

• Hazard Division Mixing Rules Tool

• Intentional Burn/Detonation Criteria Management Tool

• “New” DDESB QD Calculator

• Potential Mobile Apps

– Buried Explosion Module

– ESS QD Calculator

– DDESB QD Calculator



The Future of DDESB Software

Strategic Planning
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• Strategic Plan Development

– Blast design tools

– Explosives safety-related tools for the expeditionary environment 

or “lite” versions of existing tools

– “Interface” tools which would help bridge the gaps between 

explosives safety and other disciplines that are affected by or 

affect explosives safety (i.e., acquisition, master planning, real 

property processes, explosives logistics processes, and radio-

frequency analysis)

– Explosives safety-related databases 

• Working towards comprehensive Explosives Safety 

Information Management 



The Future of DDESB Software

Explosives Safety Information Management
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