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Background- What is ESS?

• DoD sponsored software developed 

for use by all DoD services.

• Software developed and maintained 

by NAVFAC EXWC on behalf of the 

DDESB

• Used for:

– Automated calculation and display of 

explosives safety quantity distance 

(ESQD) arcs

– Automated and standardized Site Plan 

Package development

– Automated and standardized Potential 

Explosion Site (PES) data

ESS Tools: ESQD Analysis, DQ Analysis, QD Calculator, Site Maps/Reports, RBESS, MRAS 
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RBESS Overview and Status

• Hazard-consequence analysis tools have been added to ESS for 

risk acceptance of violations at Military Service Component level

• RBESS:

–Tier 1- ASAP-X algorithms based on hazard zones and consequences described 

in DoD6055.09M released in 6.1.4

–Tier 2a- HAZX with Technical Paper 14 Rev 5 algorithms released in 6.1.4

• Munition Risk Assessment System (MRAS):

–ASAP-X algorithms

–MRAS process has been implemented

–Released in 6.1.4

• Status:

–RBESS Tier 1 and 2a and MRAS into ESS near completion

–Additional effort is for final issue resolution and general ESS testing

–Validation and Verification effort is complete

• Future RBESS work:

–Refinement of implementation to enhance usability

–Tier 2b- DDESB Approved Risk Based Explosives Safety SAFER TBD
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Phase I Verification Results

• Nearly full agreement between HAZX and 

RBESS

– Common Library implement properly

• Disagreement between ASAP-X and 

RBESS/HAZX for ECMs

– Hazard zone calculated with QDE in 

RBESS/HAZX

– Hazard zone calculated with simplified QD 

engine in ASAP-X

• Disagreement between ASAP-X and 

RBESS/HAZX for Injuries

– Interpolation scheme for ASAP-X is not 

consistent for all hazard zone due to different 

rounding rules
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Phase II Verification Results

• Similar analysis performed for Tier 2a

• Complete agreement between RBESS and HAZX

• RBESS calculated a higher expected value loss than HAZX by a factor of 10 for all 

roads, but issue was corrected

• RBESS functioned as expected
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RBESS Project
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RBESS Tier 1 Input

PES Input 

Requirements:

• Replacement Cost

• Occupants
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RBESS Tier 1 Input

ES Input Requirements:

• Replacement Cost

• Occupants
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RBESS Tier 1 Output

Hazard Zones

Percent Fatalities

ES Results

DARAD
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RBESS Tier 2a PES Input

PES Input 

Requirements:

• Facility Information

• Height

• Structure Type

• Replacement Cost

• Occupants

• PES Activity
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RBESS Tier 2a ES Input

ES Input 

Requirements:

• Facility Information

• Height

• Structure Type

• Roof Type

• Window

• Replacement Cost

• Building

• Windows

• Occupants

• Traffic Information

• Barricade 

Polygons
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RBESS Tier 2a Output

Pressure Contours

Structural Damage

Percent Fatalities

Risk Matrix

DARAD
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• RBESS Tier 1 and Tier 2a modes have been implemented in ESS.

• Output for both Tier 1 and Tier 2a RBESS include color-coded maps that display 

information on replacement cost, fatalities, and injuries.

• Output also displays consequence information for individual ES’s as well as 

summary information for all the ES’s affected by the PES.

• Both tiers of RBESS automatically populate the Department of Army (DA) Form 

7632 which is known as the Deviation Approval and Risk Acceptance Document 

(DARAD).

• RBESS has been validated through comparisons with ASAP-X and HAZX for Tier 

1 and 2a and has been shown to generate the expected results.

• RBESS is being released in ESS v6.1.4 and will be available to ESS users in the 

near future.

Summary
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Questions

Michael Oesterle, PhD, PE

Naval Facilities Engineering Command 

Engineering and Expeditionary Warfare Center (EXWC) 

1100 23rd Ave.

Port Hueneme, CA 93043

805-982-3398  DSN: 551-3398

michael.oesterle@navy.mil

ESS Help Desk Support:   ESS@navy.mil   805-982-3637     
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Overview

Munitions Risk Assessment System (MRAS)

in 

Explosive Safety Siting Software (ESS 6.1.4)

July 31, 2018

David Bianchi & Ruby Domingo

Overall Classification: 
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MRAS - ESS

MRAS (Munitions Risk Assessment System):

Calculates and outputs risk assessment reports including 

consequence reports, injury reports, zone map report 

and base fact reports.
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MRAS STEPS IN ESS

1. PREPARE ESS DATABASE

2. FIELD ASSESSMENT

3. MERGE TEAM DATA

4. REVIEW DATA & UPDATES

5. MRAS ASSESSMENT
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MRAS STEPS IN ESS

1. PREPARE ESS DATABASE

2. FIELD ASSESSMENT

3. MERGE TEAM DATA

4. REVIEW DATA & UPDATES

5. MRAS ASSESSMENT

Prepare ESS Database:

1. Create a New ESS Project with the Database Wizard

2. Add Map Layers and Imagery

3. Draw PES 

4. Run QD Analysis

5. Display Arcs

6. Draw Land Use Areas

7. Prep MRAS Assessment

8. Create ESS Archive file for transfer to field computers
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Prepare ESS Database – Imagery

Obtain imagery from Digital Globe or other source.

• https://evwhs.digitalglobe.com/myDigitalGlobe

• Recommend saving in UTM coordinate system in SID or TIF format. 

https://evwhs.digitalglobe.com/myDigitalGlobe/
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Prepare ESS Database – Create ESS Project

Start the ESS software and create a new ESS project using the New Database wizard.



23 NAVFAC EXWC: Technology Driven, Warfighter Focused

Prepare ESS Database - Create GIS layers with ESS Wizards

Use the New Layer Wizard to create GIS layers:

1. PES Sites

2. Group Areas

3. Group Sites

4. Singe ES

5. NFA ES

6. Other features such 

as Roads, Parking, 

Piers, Airfields, etc.
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Prepare ESS Database - Draw PES Site

Enter information about the PES:

1. Polygon Tab:  Simple Polygon 

on the PES_Sites layer using 

Mouse Clicks to draw.

2. Features Tab:  Enter Facility 

Number and Description

3. Attributes Tab:  Enter the type 

of facility (Type Code) ELP, 

AGM, ECM, EOL, etc. and other 

properties.

4. Explosives Tab:  Enter the 

Hazard Class and NEW

5. Use the Editor tools to size and 

position the polygon.

1

3 4

2
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Prepare ESS Database - Draw PES Site

Draw the PES Site using the Editor Toolbar.
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Prepare ESS Database - ESS Analysis

Run the ESS Analysis and display MRAS Hazard Zones
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Prepare ESS Database - Draw GIS Features

Draw ES Group Areas:

• Agricultural

• Commercial

• Industrial

• Institutional

• Residential

Outline ES 

Group Areas
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Prepare ESS Database - MRAS Assessment

Create New Assessment

Risk Assessment - Types associated with assessment
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Construction Costs

Prepare ESS Database - MRAS Assessment
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Prepare ESS Database - MRAS Assessment

PES Information
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Prepare ESS Database – Transfer to Field Computers

Create an ESS Archive file to distribute to field computers



32 NAVFAC EXWC: Technology Driven, Warfighter Focused

MRAS STEPS IN ESS

1. PREPARE ESS DATABASE

2. FIELD ASSESSMENT

3. MERGE TEAM DATA

4. REVIEW DATA & UPDATES

5. MRAS ASSESSMENT

Field Assessment:

1. Restore Archive

2. Survey

1. Single ES

2. Group ES

3. NFA ES

4. Collect GPS points
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Field Assessment - Draw Exposed Sites

Draw GIS Features

1. ES Group Sites

2. Single ES

3. NFA ES

ES Group 

ES Site
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Field Assessment - GPS

GPS location
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Field Assessment - Creating an Exposed Site

Create an Exposed Site:

1. Exposed Sites > New

2. General Tab > Fill in Team, 

Device, Survey Date, 

Exposed Type (Single ES, 

Group ES, NFA ES

3. Single/Group/NFA tab > Fill 

in required number of 

people, cost, etc.

4. Coordinate tab > Copy 

coordinates from current 

GPS location or draw on 

map.

5. Photo tab > Add photo 

EXPOSED SITES
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Field Assessment - Creating an ES (Exposed Site)

a. Enter name of ES 

Group or Facility 

Number

b. Select the ES Type: 

Single ES, Group ES, 

NFA ES

c. Enter Survey info: 

Team, Device, and 

Survey Date

1. Exposed Sites > New

2. General Tab > Fill in Team, 

Device, Survey Date, 

Exposed Type (Single ES, 

Group ES, NFA ES

3. Single/Group/NFA tab > Fill 

in required number of 

people, cost, etc.

4. Coordinate tab > Copy 

coordinates from current 

GPS location or draw on 

map.

5. Photo tab > Add photo 

Create an Exposed Site:
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Field Assessment - Creating an ES (Exposed Site)

1. Exposed Sites > New

2. General Tab > Fill in Team, 

Device, Survey Date, 

Exposed Type (Single ES, 

Group ES, NFA ES

3. Single/Group/NFA tab > Fill 

in required number of 

people, cost, etc.

4. Coordinate tab > Copy 

coordinates from current 

GPS location or draw on 

map.

5. Photo tab > Add photo 

Create an Exposed Site:
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Field Assessment - Creating an ES (Exposed Site)

Add Coordinate: 

retrieves current GPS 

location. 

Draw on map

1. Exposed Sites > New

2. General Tab > Fill in Team, 

Device, Survey Date, 

Exposed Type (Single ES, 

Group ES, NFA ES

3. Single/Group/NFA tab > Fill 

in required number of 

people, cost, etc.

4. Coordinate tab > Copy 

coordinates from current 

GPS location or draw on 

map.

5. Photo tab > Add photo 

Create an Exposed Site:
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Field Assessment - Creating an ES (Exposed Site)

1. Exposed Sites > New

2. General Tab > Fill in Team, 

Device, Survey Date, 

Exposed Type (Single ES, 

Group ES, NFA ES

3. Single/Group/NFA tab > Fill 

in required number of 

people, cost, etc.

4. Coordinate tab > Copy 

coordinates from current 

GPS location or draw on 

map.

5. Photo tab > Add photo 

Create an Exposed Site:
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MRAS STEPS IN ESS

1. PREPARE ESS DATABASE

2. FIELD ASSESSMENT

3. MERGE TEAM DATA

4. REVIEW DATA & UPDATES

5. MRAS ASSESSMENT

Merge Team Data:

1. Save the field data to the master database

2. Merge Team Data

• Analysis > Risk-based Analysis > MRAS Analysis > 

Merge Team Data



41 NAVFAC EXWC: Technology Driven, Warfighter Focused

MRAS STEPS IN ESS

1. PREPARE ESS DATABASE

2. FIELD ASSESSMENT

3. MERGE TEAM DATA

4. REVIEW DATA & UPDATES

5. MRAS ASSESSMENT

Review Data & Updates:

1. Review and Update team data

2. Review GPS Points and add to MRAS ES

3. Edit and Update (reposition Group ES, type codes, add 

facilities, etc.)
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Review Data & Updates – ESS Editor Tools 

EDIT SHAPE, RESIZE, MOVE, ROTATE, DELETE

MOVE TOOL

Review & Move 

location of 

Exposed Sites 

Review & Edit 

Exposed Sites data

EXPOSED SITES
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MRAS STEPS IN ESS

1. PREPARE ESS DATABASE

2. FIELD ASSESSMENT

3. MERGE TEAM DATA

4. REVIEW DATA & UPDATES

5. MRAS ASSESSMENT

MRAS Assessment:

1. Reset & Rerun QD Analysis

2. MRAS > Calculate

3. MRAS Reports

4. MRAS Zone Panel
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MRAS Assessment - Calculate

MRAS: Reports

• ESS: Analysis 

(Spatial & ESQD)

• MRAS: Calculate
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MRAS Assessment - Results

MRAS: Reports
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MRAS Assessment - Reports Menu

MRAS: Reports



FACT SHEET PAGE 1



FACT SHEET PAGE 2



MRAS: Reports > Zone > Total Total Zone, PG 1 



MRAS: Reports > Zone > Total Total Zone, PG 2 



MRAS: Reports > Potential Consequences



MRAS: Reports > Plan Fact > Base Plan Fact 

MRAS: Reports > Plan Fact > Second Plan Fact 



MRAS: Reports > Injury Report



MRAS: Reports > MRAS Zone Panel > View DARAD Form PG 1 



MRAS: Reports > MRAS Zone Panel > View DARAD Form PG 2 



MRAS: Reports > MRAS Zone Panel > View DARAD Form PG 3 



MRAS: Reports > MRAS Zone Panel > View DARAD Form PG 4 
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Questions

David Bianchi, GISP

Naval Facilities Engineering Command 

Engineering and Expeditionary Warfare Center (EXWC) 

1100 23rd Ave.

Port Hueneme, CA 93043

805-982-1607  DSN: 551-1607

david.bianchi@navy.mil

ESS Help Desk Support:   ESS@navy.mil   805-982-3637     
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