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Introduction
M=
* Problem:

— Explosives storage and handling facilities require site plan approval from
Department of Defense (DoD) Explosives Safety Board (DDESB) to operate

— Quantity-Distance (QD) violations can be mitigated through risk acceptance
by the component Military Service

— Quantitative information on hazards and consequences is needed by
officials who accept risk for explosive facilities not meeting QD criteria.

* Solution:

—Make use of Explosives Safety Siting (ESS) software, which is a GIS based
automated site planning tool that is used DoD-wide for generation of site
plan packages

—Incorporate hazard-consequence analysis tools into ESS:
* Tier 1- ASAP-X based on DoD 6055.09M consequences
* Tier 2a- HAZX based on DDESB TP-14 revision 4 algorithms

* Tier 2b- DDESB Risk Based Explosives Safety Analysis based on DDESB TP-14
revision 4 algorithms using numerical event probabilities and acceptance criteria (i.e.
SAFER)
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Background- What is ESS?
BSRRRE

* DoD sponsored software developed
for use by all DoD services.

-« Software developed and maintained
by NAVFAC EXWC on behalf of the
DDESB

e 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




Background- Tier 1 ASAP-X

« Consequences are based on damage e | s g N E—
descriptions for hazard zones in
6055.09-M e

NEW in Pounds Distance in Feet Bldg Costis a Generic Valie |

An ES Name must be entered for every E5 being evaluated 1

« Simple input consisting of cost and

ES Name Dist PES] Personnel at ES]_ Bldg Cost | ECM Orlentation] _On Base Degrees Direction] | Degrees|
ES | 10| 100}

number of occupants —

10] 100}
ES 1000 10] 100}
ES 1500 10] 100}
ES 2000 10] 100}

« Consequences based on ES location : |
within hazard zone o e i

ES OUTPUT DATA
« ESS QD engine used in e
EARTH COYERED HAGAZINE OUTFUT FOR .8 1.0 o] A00.0)
- - 7.0 2.3 0| 41.4]
ECH EBUILDING E3 F3 2.9 ENI o] 5T.3
implementation to calculate hazar
DISTA Lo RAHE L o.1) 0.2] Ao EX|
1) 5 21 200 100)
2 (K3} 1" hil] hllrd hllrd
Z O n eS 3 (K1) ) 88 1 sez| daez| ez
EARTH COVERED MAGAZINE 20NE ECHM 1 ETEDE 1w 158 [3 [T T5x ELE
ECH FHONT DISTARCE S S(FIRD) i a
1298 A58 | 3996 AT | 7o TOTAL FEOPLE AFFECTE
TOTAL FATALITIE:
3 FATALITIE:
TOTAL IHJURIES
 INJURIES
TOTAL BUILDING COST.
TOTAL ELDG DAHAGE LOSSY
= EUILDING DAHAGE LOSSY
TOTALESr AFFECTE! 5
OF EASEDATA TOR
E6H | EoH
bista s Tal " ZOHE FATAL DD"““I-‘DHI:: IHJURIES = FATAL BI.xDG IIlJ’:lnl
L] hLlF4
[ 1 [TT3 [TF3
e 3 Sex|  T52] sex
1,64% 1,64% 1,649 A (IBED 1 z3 1 5 153 5
TOTAL PEOFLE AFFECTED 11]
ED]
Fatalities: e
TOTAL EUVILDING COSTS :}.’:
TOTAL BLDG DAHAGE LOSS $37%
Zone 1 = 1008 T e
Zone 2 = 90% - (0.1(K9-ES distance)/ (K9-K6)+.90) o FF BASE DATA FOR
. FROMT
Zone 3 = 80% - (0.1(K11-ES distance)/(K11-K9)+. 80) misTa | ERt TEen zome | rates] EUILDING R RN [—
Zone 4 = 20% - (0.6(K18-ES distance)/(K18-K11)+.20) DAMASE ELos
Zone 5 = 2% - (0.18(PTRD-ES distance)/PTRD-K18)+.02)
Zone 6 = 1% -(0.01(IBD-ES distance)/ (IBD-PTRD)+.01)
1.64% 1,643 1649
: : TOTAL PEOFLE AFFECTED []
Building Damage: TOTAL FATALITIES
= FATALITIES
TOTAL INJURIES
Zones 1 ’ 2 and 3 = 100 % TOTAL Illll.nalcl::tl::‘slig .
Zone 4 = 50% - (0.5(K18-ES distance)/(K18-K11)+0.5) I0TALBLOG DAHARELOSS
;  BUILDING DAHAGE LOSS
Zone 5 = 20% (0.3 (PTRD-ES distance)/PTRD-K18)+0.2) TOTAL ES: AFFECTED

Zone 6 = 5% - (0.15(IBD-ES distance)/(IBD-PTRD)+0.05)
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Background- Tier 2a HAZX

» Defines accident probabilities in qualitative . PES Input Requirements:

terms — Facility Information
» Translates consequences into severity * Height
categories * Structure Type
) — Replacement Cost
« Consequence algorithms based on DDESB _ Occupants
TP-14, Rev. 4 — PES Activity
e -+ ES Input Requirements:
! — Facility Information
; * Height
i, « Structure Type
l * Roof Type
* Window
— Replacement Cost
* Building
Maximum. Prob.able Loss (MPL) = * Windows
Y . e — Occupants
Bull\tjinp 90 $1.500.000 39.66 61.17 .:,",,:::: m :(:,) :‘:: :: 2 - Trafflc |nf0rmatlon
e T — Barricade Polygons
Total 92 $1.515.623 399 61.69 '::L. : - : E E::h E’:‘;‘:’:‘
i —




RBESS System Design

QD Engine
Software Module

Shared Common

GIS Based GUIs Component Libraries DERTRROE o e e :
|============] NET Dataset ==================== —>| 1
1 =0 NGl | —> : I | j— I
| I 1 1 R I
| | Esscui/ais R : - N e B
{ | Facility DB | GIS, Charts, | = | -« 8 !

: Preprocess Input Data : WU b e e
| |
I . I g
I Common-Library9| I TP-14 Risk
- : Based Code
I I e ——— I
| [d I pata Input : 5oa 1
[------ ---7—--1 -NET Dataset I I . HIle. wsd3 e
| 920 E]=) %] : [ i T :
b uAzZX GUI /GIS " 1 Postprocess Results I : 1
| | |
I | Facility DB | < I I 1 !
i I GIS, Charts, | | —— 1 :
Qutput 1
1 1
1 1




RBESS Verification
M=

 Focus of verification was to demonstrate that RBESS was
Implemented as intended

* Phase | concentrated of comparing Tier 1 results for ASAP-
X, HAZX (Tier 1) and RBESS

* Phase |l focused on comparing Tier 2a results between
HAZX and RBESS

« Each phase consisted of multiple scenarios that varied:
~NEW
—PES type and size
—ES location
—PES orientation for ECM




Phase | Verification Scenarios

B ES4(side)
C ESY
. o
PESY B Eslside)
E54(back) Esuhack]\_._ Eslifrant) Es5({front)
[ | ] m [ECM|font W ] u | n
—
e Charge D ) PES ) IMDB | ILD-B | IMD_U | ILD-U PTR IBD > IBD
Orientation | ggq ES 2 ES3 ES 4 ESS ES6 ES7
51 Front 50 75 100 150 600 1000 | 1400
Small (1000 Ib) 52 Side 40 65 95 140 500 1050 | 1300
53 Rear 30 70 105 115 400 850 1255
54 Front 200 300 400 500 200 1400 | 1600
ECM Medium (70,000 Ib) | s5 Side 230 350 450 650 700 1300 1500
56 Rear 150 325 425 480 700 1000 | 1255
s7 Front 450 700 800 1300 | 2000 | 3800 | 4500
Large (500,000 1b) | s8 Side 400 600 750 1400 | 1600 | 3000 | 5000
59 Rear 475 500 870 1250 | 1500 | 2500 | 4000
Open Small (500 Ib) 510 Front 40 60 80 120 400 900 1300
Medium (30,000 Ib) | 511 Front 150 250 300 500 650 1000 1400
Undefined Medium (20,00 lb) | s12 Front 100 225 275 450 700 1200 1255
Large (100,000 Ib) | S13 Front 250 400 500 700 1000 | 1500 | 2000




Phase | Verification Results

* Nearly full agreement
between HAZX and RBESS

— Common Library implement Small  Mediun Large Open Other
properly FSRFSR FSR Small  Med Med Large
40 35
° i ot L] + LS
Disagreement between g ‘\/N/‘P—ﬂ-—‘ g .
ASAP-X and RBESS/HAZX =2 e ASAPX = 2; —-HAZX
for ECMs & 10 - HAZX ® 5 ~—RBESS
—e—RBESS 32
— Hazard zone calculated with ! 3
QDE in RBESS/HAZX " "
8 —
— Hazard zone calculated with 8" \/;\W 8o T onex
simplified QD engine in ASAP-X 36 & | ——asaex 2 4 D
-_ 4 —a=HAZX -
2 ——RBESS ’
. 1] 0
* Disagreement between - o5
ASAP-X and RBESS/HAZX I e W &
. . [ -
for Injuries 2 o wrswen | || Ees ol
— Interpolation scheme for ASAP- 8 100 ~-HAZX S e
X is not consistent for all hazard 5 e 390
zone due to different rounding . ,
rules A. ECM-type PES Scenarios B. Open- and Other-type PES Scenarios
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Phase Il Verification Scenarios

100 runs performed to test PES, NEW, and ES

B Esd(side)
parameters
* Runs also used to test functionality . ESY
- Problem setup identical to Phase | runs e
* Runs compared results between RBESS and PESY
B Esifside)
ES4(back) ES1| backj\ ES1{front) ESS{front)
* Runs included effects of barricades and roads = = = = (@ m m m owm =
/NEW P £S Parameters
PES C. PES Type Soll Type ity Type NEW Hazard w:vc:n :‘.';:mpry €5 Buillding Type tsuooﬂy_w Exposure Type Glass :wGh(:
AIM-7 Bulld/Traller | Mod Bulld/Traller 14* Reinforced Concrete None Anncaled | 10%)
;"Wm small Concrete Destruction $ (< 1000 1b) 14 Missile Med
" AG‘ "‘S’““' Med Loose Soll MainUAssembly | M (> 1000 Ib) 121 | Bulk/LtCase Open (11-
Large None (Ships) | Operations L (> 100,000 Ib) 122 M107 Open 4" Reinforced Concrete 180 Tempered | 25%)
Small Steel Arch | Rock/Mard Clay | Storage 123 MK-82 High
Earth Small RC Arch Testing 1.3 MK-83 Vehicle x (::’_‘
Covered Med Steel Arch Transportation 14 MK-34 T o A FRD DostPens™y 0%}
Magazine | Med RC Arch 15 Unknown Sl | Small {Olfice/ Comm) /% Plywood s 200jokts | BD
(ECM) Large Steel Arch 1.6 MK1 (1.2.1) Concrete Medium (Office/Comm) Ught Steel Panel (22 gauge) IMD
Large RC Arch Large Tilt Up (Comm) Ughtwelight Con and Steel Deck | On Base Rd
;::::: Ac Reinforced Small (Office/Comm) Medium Steel Panel (18 gauge) | Asset Presty
(HAS) HAC , Y Medium (Office/Comm) steel (Automobile)
Hollow Clay small (Office/Storage) Unknown
Tile Hollow Clay Tile KEY Steel PEMB | mMedium (Office/Comm) Wood Panelized (1/2" Phywd)
— [ Considered in Phase 1 Large (Office/Storage/Hanger)
Operating | Small |Recommended to be included (Stu:w Wall | Smali Wood Frame (Residence) KEY
Buil W Med Wood Frame (Residence) —
(Cu':::o) Medium INot likely to be included Frame) e il aed Considered in Phase 1
Steel PEMB | Steel PEMB Small (Office) |Recommended to be included
Small Unreinforce
ship Medium dMssoney | Medium (Office) |Not likely to be included
Large Large (Office) | |
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« 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 Demonstration

* Demonstration of Tier 1 and
Tier 2a follows

« Alameda Naval Air Station
used for example

 Barricade was included

:~.q._' T4 y:' e
3 Area of Interest

M!'d”]g;(i%l Runway:07-25
2 ) .

A= TR o TR S
ationFAlamedaMaintBarrack s e

i
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-¥ ES’s

Spatial Analysis

Analyze Instaliation

Analyze Facilities Selected from List
Analyze Facilities Selected from Map
Edit and Analyze Single Facility
Analyze and Site for DQ

Delete Analysis

Reset Analysis

"@} D Moarkup * 1) Wizards

Risk-based Analysis

Tier 1: Run New Analysis

.\

«

Arc Analysis Results

Analysis Errors
Analysis Reports
Violations
Mitigation

DQ Results
Advanced Analysis
Local Eval Zones

Air Force Commander’s Risk Assessment Report

Weapons Safety Report

ok S I T T

Tier 1: Review Analysis Results
Tier 2A: Run New Analysis

Tier 24 Review Analysis Results
MRAS Analysis

Airfield

Weapons CRe 7

ECMs

ES’s

Click

Parking Lot

Dock

AGM 1041

e

(55997306, 418338718 @ Progress Indicator  Data Chexk  Current Storage Scenario: Default
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NAVFAC EXWC: Technology Driven, Warfighter Focused



RBESS Tier 1 Demonstration

PES Selection
Screen

Tier 1 Analysis: PES Filter

—
| FromESSDB |

Facility Filter:

Columns ~ Batch -

Ed

Type

PES_ID

Number of

Scenanios BEL-I

i

....

BRARCCNEEEEEEEEEE B 38H -

ECMSmol  ECM

2
@

HEHEHHHHEHEE O H

Scenario Selector

 Facility Filter: Columns - Batch ~

Scenario_Name Facility_Number

Risk Analysis for PES 1041 1041

New Scenario | | Delete Scenario |

Facility_Name

Ammo Struc Inst

Date_Created
12/26/2017 6:06 PM

15

1 rows found.

Scenario Selector
Screen

NAVFAC EXWC: Technology Driven, Warfighter Focused



RBESS Tier 1 Scenario Setup Screen
(Scenario Tab)

Tier1: Risk-Based Analysis Scenario Setup
| Scenarios 1 Close ]

Scenario ‘I PES Non-T ientES
Scenario Details
Scenario ID: 20 Instructions:
Selected PES: 1041 | Ammo Struc Inst| AGM From ESS DB 1. Edit Analysis Name (optional).
Analysis Name Risk Analysis for PES 1041 2. Add notes in the Notes Box (optional).
Date Created: 12/26/2017 6:06:13 PM 3. Click 'Next' button to continue |nStrUCti0n
Notes - Panel
Add text to define scenario
< Back ( Next > Save Information | > Run QD > Run Scenario

16



RBESS Tier 1 Scenario Setup Screen
(PES Tab - IBD Distance & Hazard Zone Distances Sub-Tabs)

Tierl: Risk-Based Analysis Scenario Setup

= X
Scenarios | | Close
Scenario PES | Non-TransientES From ESS DB
PES Detail if available Instructions:
PES Type: | Other - FPeople: ¢
1. Fill out the information for PES Detail: # People and Replacement Cost are required.
PES ESS Name:  1041| Ammo Struc Inst| AGM Replacement Cost: 153000
2. Select one of the options to determine PES volume and enter the Height.
PES ESS Description:  HIGH EXPLOSIVE MAGAZINE
3. In Explosive Detail, update NEW where necessary (only cells in yellow can be
updated).
it |
Bxplosive Detal 4. Click on the 'Save Information’ button.
azaldlunu Distance , k on the ‘Run QD' button, this will calculate the Hazard Zone Distances and
load ES sites in the Non-Transient ES tab.
HC/D  IBD (ft) ESS Database NEW Scenario NEW
» 1250 6000 6000 N
121|971 4800 4800 Instruction
122 |36 3500 3500 Panel
123 168 16000 16000
13 17 17000 17000
After Run QD
Baseline HCD: |11 ¥ | Changes to Baseline HC/D require Qff to be re-run. N 1. Click on Hazard Zone Distances 1o review distances.
V) Ao Sel User can edit
uto Select 2. Click on "Next' to review ES in Nen-Transient ES tab.
b From ESS DB
Auto Select determines
which HD has largest IBD Click on “Save Info” then on “Run QD”
Bock | [ MNew > | Save > [ Run QD | > Run Scenario

Tier1: Risk-Based Analysis Scenario Setup

= P
Scenarics [ Close
Scenario Non-TransientES
PES Detail Instructions:
PES Type: | Othes - #People: 9
1. Fill out the information for PES Detail: # People and Replacement Cost are required.
PES ESS Name:  1041| Ammo Stuc Inst| AGM Replacement Cost: 159000
PES ESS Description:  TIGH EXPLOSIVE MAGAZINE 2. Select one of the options to determine PES volume and enter the Height.
3. In Explosive Detail, update NEW where necessary (only cells in yellow can be
updated).
Explosive Detail
4. Click on the "Save Information’ button.
IBD D\;\ancé iazard Zone Distance 5. Then, click on the 'Run QD" button, this will calculate the Hazard Zone Distances and
s load ES sites in the Non-Transient ES tab.
1(K6) 2 (K9) 3K 4(K18) GupTRD) 6 (K4OMED)
» Front [T 15 200 327 750 1250 -
Lett 109 164 327 750 1250 Instruction
Right | 109 164 327 750 1250 Panel
Rear 109 164 2 327 750 1250

After Run GD
Baseline HC/D: |11 ~| Changes to Basdpe HC/D require QD to be re-run 1. Click on Hazard Zone Distances to review distances.
| Auto Select

2. Click on ‘Next' to review ES in Non-Transient ES tab

Once “Run @QD” is clicked, the hazard zones can be
displayed on the Hazard Zone Distance tab. Also,
the Non-Transient ES Tab will be populated

17 [ < Back | Seve Information | > Run QD > Run Scenario




RBESS Tier 1 Scenario Setup Screen
(Non-Transient ES Tab)

User can edit the radius
within which ES’s will be

evaluated: a factor on User can select which ES’s within evaluation zone will be
IBD included in analysis
Tierl: Risk-Based Analysis Scenario Setup L= =
[ v — — §
Include in Scenario: RBESS Eval Zone: 12 Additional Options: All faciliies within evaluation zone e | |ﬂ| FR—— ] [ Close
) All facilities within evaluation zone
Scenario \ PES | Non-TransientES All facilities in violation (mitigated or not)
Only facilities in violation and not mitigated
Select ES for RBESS Anald  From ESS DB  Jisted below from current ESS Spatial Analysis Zone): Instruction
Instructions: Panel
= Max # = o
Eacﬂlty ~ Desc of H'?Ight émal g“ T U 1. Review Non-Transient ES to be included in scenario.
Peope W &= B T BT Erom ESS DB

» 01 ~ 1036 HIGH EXPLOSIVE MAGAZINE 10 15 400000 il IMD(U) - iahlg‘;ale information where necessary (only cells in yellow can be
02 ™ 1037 GENERAL STORAGE SHED (Demolished) | 10 15 400000 el ILD(U) - } )
03 W |03 GENERAL STORAGE SHED 10 15 400000 ¥ |BD - 4. Click on “Save Infommation
o4 [ 1039 GENERAL STORAGE SHED 10 15 400000 W IBD - 4. Click on 'Run Scenarig’
s [¥] 1040 GENERAL STORAGE SHED 10 15 400000 V] 1BD - =
06 [v] 1042 HIGH EXPLOSIVE MAGAZINE 10 15 159000 vl IMD(U) - Optional:
07 J_ 1043 DEMOLISHED WATER TANK 10 5 S00000 _J_ I50) - Use the ‘Next' and ‘Back’ buttons to review information on the Non-
8 W 1044 DEMOLISHED WATER TANK 10 15 400000 % IBD - Transient ES and PES tabs.
ol & 1045 HIGH EXPLOSIVE MAGAZINE 10 L 23500 vl |IMI{B) - Set ratio for RBESS Eval Zone (default is 1.2).
10 ¥ |1048 HIGH EXPLOSIVE MAGAZINE 10 15 123600 v IMD(B) - . B i | ) i
n 7 1047 HIGH EXPLOSIVE MAGAZINE 10 15 123600 v IMD(B) . n Additional Option, select option for ES (Exposed Sites).
12 V| 1048 12x17 Box ECM 10 15 123600 v IMCY(B) - If either of the options listed above are updated, click the 'Save

Information’ button, then the "Run Scenario

13 W |1048 12x17 Box ECM 10 15 123600 v IMC(B) -
14 W |1050 INERT STOREHOUSE 10 15 400000 2 IBD -
15| W |1082 ADMINISTRATIVE OFFICE (Demolished) |10 15 400000 2 1BD -
B [V [1053 Gusrd Shack 10 15 400000 ¥ |iBD - When done,
17 ¥ [1054 GATE / SENTRY HOUSE 10 15 400000 ¥ BD - click on “Run
18| ¥ [1080 SPECIAL WEAPONS SHOP 10 15 400000 7 |IBD - Scenario”

< Back Next > . B Save Information > Run QD > Run Scenario

If data are available from ESS DB, the ES attributes

will be filled in; otherwise, default values are
displayed. User can also edit the values




RBESS Tier 1 Analysis Results
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RBESS Tier 2a AGM 1041 Project

The same project developed for Tier 1 can be used to do a Tier 2a analysis
Simply select: run a Tier 2a analysis
Selecting a PES & scenario are identical to Tier 1 (so not shown)

NHQE HHPW@- LD ET AddLayer Spatial Analysis B o 9 Markup - 5 Wizards

Analyze Installation

Analyze Facilities Selected from List
Analyze Facilities Selected from Map
Edit and Analyze Single Facility

Analyze and Site for DQ

Delete Analysis —
Reset Analysis »
Risk-based Analysis . Tier 1: Run New Analysis '
Arc Analysis Results Tier 1: Review Analysis Results
Analysis Errors » Tier 2A: Run New Analysis
Analysis Reports ¥ Tier 2A: Review Analysis Results
Violations » MRAS Analysis 2
Mitigation »
DQ Results v
Advanced Analysis * -
Local Eval Zones Parking Lot
Air Force Commander’s Risk Assessment Repont Tanks f “‘\k
Weapons Safety Report T mE 1ws - £ - —
@ < ‘If - - ?:”:?y -'
™ e y S
fosd B
oo . @ y
L T T ~ay

[ EoL )
F1
=) ]

L I« 11l »

[55951479, 418339972 @ Progress Indicator Data Check Cutrent Storage Scenario: Default




RBESS Tier 2a Scenario Setup Screen
(PES Tab & Explosives Tab)

Tier 2A: Risk-Based Analysis Scenario Setup

| Banicades

s T s |  For Tier 2a, the PES activity
p | o type determines the P(event)

PES Description: HIGH EXPLOSIVE MAGAZINE Reduce Fragment Size due to Load Density: |
1. Review and update the information.

PES Category: |, = Ty =)
From ESS DB 2. Click on the ‘Save Information’ button nstruction . .
" pane that is used to develop a Risk

PES Type [[]  Small AGBS
= if available 3. Then, elick on the 'Next' button. Panel

SoiType: [Goncree
vmlaieningy Matrix [P(e) vs. Severity]

#1S0 Containers:  Not Applicable

PES Volume (changes require QD to be run)
@ Use Calculated Floor Area from ESS Mep () Use Internal Length and Width from Facility  (*) Enter Length and Width
Floor Area
Height (ft): 25 Area (sqft) 2705 Options

Event Probability
Activity Category: |Maintenance Inspection, Assembly. Disassembl v

Activites: | Ming voltsge
I Mishap Likelihood:  Seidom I

P(e) determined from
Activity Type

Click on “Save Info”

Tier 2A: Risk-Based Analysis Scenario Setup
Scenarios Close. |

Scenario | PES. | Ewlosves | NonTransientes |  Transientes |
. _ /{ TP14 Weapon Type
Instructions:

Bamcades

HCD 18D (f) gasvsnmy Scenario o nons T — Weapons Description /
Now ¢ NEW (1b) pons:Typs. ok o 1 Review Explosive settting and update where necessary (only cells |
in yellow can be edited) I
» 1250 6000|6000 Unknown ~ | Robust or thick-skinned bomb (MK-82) )
121 on 4800 4800 | M1 (105 mm) projectie  ~ |Robustor thick-skinned 105 mm projectie oy linchecking o Select ¥l
122 316 3500 3500 MK2 (40 mm) projectie  ~ |Robust o thick-skinned 40 mm projectie
| I 2. Click the 'Save Information’ I

Robust or thick-skinned bomb
Bulk propellant

MK82 bomb (1 round d.
Bulk propellant

3. Click the 'Run QD"

4. After QD has finished, click on "Next' to continue

Instruction
Panel

Baseline HCD: 11 ¥ Changes to Baseline HC/D require QD to be re-run.

[X Auto s<

Auto Select determines
| Click on “Save Info” then on “Run QD”

which HD has largest IBD

Save Information 4 Run QD

(Lot J [ nen > ]
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RBESS Tier 2a Scenario Setup Screen
(Non-Transient & Transient ES Tab)

User can enter TP14 ES attributes or accept defaults °

Tier 2A: Risk-Based Analysis Scenario Setup = P3
Include in Scenario:  RBESSEvalZone: 12 Additional Options: g =) [ vpsete ] || [ scenores ]
[ Scenaro | PES [ Explosives || Non-TransientES || TransiemES |  Bamicades |

Select ES for RBESS Analysis (30 of 58 total ES's are listed below from current ESS Spatial Analysis Zone).

Faciity _ o H Totel Window On  Exposure  Structure Stucure WT?WQ\

# | ~T) %  Cost Cost% Bose Type Cotegory  Type Type 1. Review Non-Transient ES to be included
1036 HIGH EXPLOSIVE 15 25 vl |MDU) - |SteelPEMB - [Mediu. - Lightst - ) ] inscenario.

1037 GENERAL STORAG'NIS 25 1 [LDU) - SteelPEMB - Mediu.. - Lightst ) optional - Set ratio for RBESS Eval Zone
1038 GENERAL STORAG .. |15 25 | ¥ [Bo - SteelPEMB - |Mediu.. - Lightst.. e | | ] (defevitissatto1.2)

1039 GENERAL STORAG... |15 |10 - optional - Additional Options, filter ES option

B 1040 |GENERAL STORAG... 15 |10 S| Medw... I = Must click on 'Update if changes made to
B0Gp 1042 HGHEXPLOSVEM.. |15 |10 - - | = RBESS Eval Zone or Additional Options.
1B 1043 |DEMOLISHED WATE... |15 |10 Y = 2. Update ES information where necessary
(EoGm | 1044 DEMOLISHED WATE .. |15 |10 = = || | (only cells in yellow can be edited)
T
Ex0Gm | 1045 HIGHEXPLOSVEM... |15 |10 g | | 3.Click on 'Save Information®

(B0Gm | 1046 HGHEXPLOSVEM... 15 |10 - -
[EwGm 1047 |HGHEXPLOSVEM... |15 |10 - B 4 CAckonextio contive,
(B0Gm 1048 1207 BoxECM s 10 | - -
(BwGm 1049 1207 BaxECM 15 Jio | | - |steel PEMB - oE
(BwGm | 1050 INERT STOREHOUSE |15 |10 |100 |25 ) - | Steel PEMB - - Instruction
[ [B®0Gm 1052 ADMNISTRATVEO.. 15 |10 100 25 ¥ |0 - | steel PEMB - - Panel
1 [BoGm 1053 | Guard Shack 15 |10 400 |25 ¥ |10 - | steel PEMB - -
17 | B G | 1054 |GATE/SENTRYHO.. |15 |10 100 |25 v eo - | Steel PEMB < -
18 B G | 1080 |SPECIALWEAPONS ... (15 |10 |400.. 25 ¥ .o - | Steel PEMB z -
19 (BwGm | 3051 OPEN AMMUNITION |15 |10 |400.. 25 ¥ |None - | Steel PEMB - |-

Roads, runways, shipping lanes can be defined at the Tier 2a level

Tier 2A: Risk-Based Analysis Scenario Setup -

Include in Scenario:  RBESS EveiZone 12 Addtional Cptions: [Alliackuss wihi =] | Updete
Scemano | PES | Exploswes ]n-m-—-ss\ Bamcades

Select ES for RBESS Analysis (7 of 33 total ES's are listed below from current ESS Spatial Analysis Zone):

Instructions

Vehicla Vehicia
I on Vehicie on Window
EpGp Faclty#  Desc ::;;wa e Lengt Width Heigh Window  Gless% o ExposureType 1

1. Review Transient ES 1o be inchuded in scenaric.
=5 optional - Set ratio for REESS Eval Zone (defaultis set 1o 1.2)

| FTRD optonal - Agdiional Options. fiter ES option

Must click on "Updale' f changes made to RBESS Eval Zone or

Addibanal Options.

2
25
25
el
£l 2. Update ES information where necessary (only cells in yelow can
25 be ecited)

25

Exp Grp | Rd_NTR 65 3. Oickon Seve Infomelor’
4 Click on "Nexr 1o continue
Optianal:

Use the ‘Nexr' and ‘Back’ buttons 1o review information o the Non-
Transient ES, Transient ES, and Bamicades tabs.

g Bk s > | Saveinfommation | > Run QO
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RBESS Tier 2a Scenario Setup Screen
(Barricade Tab)

TP14 barricades, berms, etc. that can block PES debris/fragment
throw can be defined at the Tier 2a level

Tier 2: Risk-Based Analysis Scenario Setup = P
Include in Scenario: RBESS Eval Zone: 12 Options: | Al facilities within evaluation zone | i Update |n Scenarios | [ Close |
| S i | PES Explosi Non- ientES |  TransientES | Bariicades ||
MHRAQ A D
Height =
() Layer
10
Access Control Area
E |
d W Click ’
4 rows found. -
[ = Back || Nex > Save Information | > | Run QD > | RunsScenario

23

NAVFAC EXWC: Technology Driven, Warfighter Focused




RBESS Tier 2a Results

Tier 2a has numerous displays and reports including the Risk Matrix shown below.
Consequences are available for each ES and a DARAD form can be generated

- CVACTA DATAVACTA - Jobs\2017\APT Task Order T\RBESS Phase 1\RBESS_Phase_1\RBESS Phase_Lmdb
File Database Builder Edit Properties Reports Analysis View AdminRecord Tools Help

MH@Q E @ @W- # 3 © HI Addlayer -G - 'K | Scale: 14338 - Editor 4 X 1@ 0 @ Markup - [ Wizards
Aoy, | FleshPES || ShowPressue |
"Tete,
Ry | RAC (#inj/%Dam) || RAC (#inj/SLoss)
Structural Damage Str Dam Loss ($)
[ Explosive Risk Matrix ) ] | Window Breakage || Win Bri Loss (5)
£ Risk Assessment Method Building (Str + Win) Loss (S)
9! Injuries and § loss Injuries and % damage ; .
% Minor Inj Greater Emini
Severity A - Frequent B - Likely C - Occasional D - Seldom E = Unlikely % Major Inj Greater Emaiji
I - Catastrophic HE2) H2) | M(3) e -
Il - Critical H(2) H(2) M(3) L{4) aelly
W - Moderate M(3) M(3) L(4) L(4) oy, Sevarivi41S)
— | [ Report By ES
IV - Negligible M(3) L(4) L(4) L{4) a L(4) ’
—— ———— - - Selact
= View ES Consequences
Descripti Symbol RAC Color Matrix for : Total Risks View ES Risk Matrix
Extremely High EH 1 Probability : Seldom
igh " 2 Severity - Negligible ( View Facility Risk Matrix
Moderate M 3 RAG : L(4) dizs DARAD Eom,
Low L 4 Note: based on injuries and $ loss iew MPL Summary Form
View ES Risk Results Form
6001 View All Results
sone Show Eval Zone | Spatial Analysis Zone
6005
1059
6010 B0
6006 G -

‘ i1

1559211.28, 418317968 @ Progress Indicator  Data Check  Current Storage Scenario: Default
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Conclusions
M=

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

e Qutput 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.
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Questions?
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