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Risk based on munitions type - 1l

Chemicals present in different classes

e Primary

e Propellants
e Bursters

e Explosives

Explosive hazards

® Fuzes
e Reactivity

Toxic effects .
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Chemical warfare agents

* Toxicity

100+ e B Solubility
* List and characterization *
* Degradation products : _
e Leakage o

' Tabun Sarincw rgen tl':ustard Lewisite

Solubility and half-life in sea water of four major CW agents
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Stocks of German chemical warfare (CW)
agents produced and accumulated
before and during WW-II
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Environment pollution

° Meta |S Dispersed Clustered

 Leakage scenarios : t /

* Spreading N >
Inside a wreck Within the sediment
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Categorization of spreading parameters

* Importance of parameters
— Bottom currents
— Salt water inflows

e Models
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Effects on biota

[ Nofffect  Effectlovel 1 Effectlevel 1 Effectlevel 1 Effectiovel Effectlevel 2 Effectlevel 2

evel Intervalllow  Intervall high ~ 2cutoff  Intervalllow  Intervall high

2.ADNT Mortlity Mac. me/1 1 3 >3
4-ADNT Mortaliy Mac. me/! 1 3 >3
2 AONT Physiclogy Mac. mg/1 001 033 3 >3
L L
. 4-ADNT Physiology Mac. mg/l 0,01 0,33 3 >33
———
2-ADNT Behaviour Mac me/1 o001 01 3 >3
4-ADNT Behaviour Mac g/l o001 501 3 >3
TNT Mortaiy Mac g/l oo 3 3
o o TNT Physiol Mac g/l o001 033 3
TN Mortalty Myt mg/L 10 30
TN Shel losure Myt mg/L azs s125 25
TNT Spawning Myt. me/L o >031 unknown
e ffe Ct S TNT Accumulation Lipofuscin Myt mg/L azs s125 unknown
TNT Accumulation Neutra lpids mell azs 125 unknown
Myt
2-ADNTMortlity DR meL 2 >10 >15
[ ] [ ] [ ] [ ] 4-ADNT Mortality DR me/L 2 >10 >15
2.ADNTSublethal effects DR mell 1 57 12
4-ADNT Sublthal effects OR me/L 1 57 1
TNT Sublethal effects DR meL 01 st >2
Effect: Effect-
c 2 B >
Effect- - Effect: 3
No- | Effect:| e | lever No- | ifect cHech | level
Parameters: unitn | Effect| level1 Parameters unitz | Effect| level1. ~
o Interval | ntery i nterval | intery e 2 < @
Leveld cutofft) *y o | ane Levelll cutoffd =y o | a.
highu higho Lysosomal membrane stability ME min 120 >80 >50
T mg/ln | <1254 1250 E Lysosomal- mina 1201 801 -
Accumulation- membrane: e 2 st >10
UpofuscinMyt.i stability-MEx
TNT mg/L <1254 >1.25n] H u Acetylcholinestr | nmol/min/mg:| 258 =151 u u gzl sl =D D s
Accumulation- ase-activity-MEn proteinn NiaEEC G NS NEpla I numeric 0 a1
Neutraklipids
Wyt
Fish Disease. Indexvaluen | S1,550 >1550 T - Liverhistopathology LL numeric o 2 2
2-ADNT- mg/La 2 | >10m B Ll Index4ln
Martality DR
e e P S = - Hemoglobin LL mg/dl 2482 <482 <402
4-ADNT- mg/La m >100 bl W Liver-Neoplasms- Erythrocytes LL Index value 20,7025 <0,7025 <0,569
Mortality DR wa
TNT-Martality- mg/L 01| > " " Liver- numericx || 21z | % = HematocritLL % 2224 <224 <156
DR ) .
histopathology GlucoseLL. mmol/l >1,5756,08 >0,8551,57 >6,0857,47 <085 >7,47
2-ADNT- mg/La w7 u o L
Sublethal-effects- Hemoglobin-LLi meg/dh > | <482 H N
DR 482 Fulton's Condition Factor total numeric 21 a 095
weight] LL
4-ADNT- me/Ls B 7| W L Erpthrocytesiin | Indexvaluen | 2 | < = =
Sublethaleffects: 0,702 | 0,702
’ Fish Disease Index GM Index value <034 0,34 26,19
£
TNTSublethal- mg/Lu o1a| -1m u 5 — P . T - Macroscopic Liver Neoplasms GM numeric o a1
effects DR 22,4m
Catalase-activity: | umol/min/mg: [SSRR| >24r | ™M ul GlucosedL mmol/ld | SLSB W | >085| >6,08 Liver istopathology GM numeric 3 21 2
pos-MEx protein - 1570 | 7.4
8 Fulton's Condition Factor (total numeric 2091 <091 <085
Catalase-activity: | umol/min/mg| 20m | <i6m| % o Fulton's numerics | 2dm| <im o = CRIHED
negMen proteina Condition-Factor:
(totalweight)-LLx Hemoglobin me/dl 2581 g1 06
Erythrocytes G Indexvalue 2087 <os 0736
HematocritGM % 2336 36 a

GlucoseGM mmol/1 22,49 56,71 207249 56715902 07



Human Exposure

Toxicity vs humans
Threat for Fisheries

Offshore construction

Tourism
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Munitions Safety Danger levels
distances by type
ashore of the in wrecks in stockpiles
seafloor
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Risk categorization procedure

How to apply DSS

How to Apply VRAKA

How to use both tools in tandem
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End users

Maritime administration

Environmental protection agencies

Maritime Spatial Planners

Offshore industry
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