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* Worldwide more than 130 countries have committed to Net Zero Carbon Emissions by
2050 (NZ50).

* |n 2019, the National Audit Office reported that the Ministry of Defence (MOD) emitted
approximately two thirds of the UK Government’s carbon emissions.

* The Roadmap for Sustainable Defence Support was published in August 2020.

* In March 2021, the UK Ministry of Defence (MOD) published its Climate Change and
Sustainability Strategic Approach.

STATUTORY INSTRUMENTS

2019 No. 1056
CLIMATE CHANGE

The Climate Change Act 2008 (2050
Target Amendment) Order 2019

Made - - - - 26th June 2019

Coming into force in accordance with article 1

Ref: Snip of publicly available Climate Change Act Doc. Ref: Snip of Roadmap from MOD Roadmap for Ref: Snip of publicly available MOD climate change &
C?:'\o"mfgg\lAcLE'N Sustainable Defence Support Doc. sustainability strategic approach Doc.
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* The most common WOME disposal methods currently used in the UK include:
o Open Burning/Open Detonation (OBOD) and cage burning.
o ‘AVOCET’ incineration processes at MOD Shoeburyness.

o Transporting overseas.
* These methods are not sustainable. They require high energy consumption or produce direct emissions to air.

* The defence community is recognising the important part decarbonising WOME disposal can play in helping the
UK Government to achieve its NZ50 target.

COMMERCIAL IN Ref: Stock Images. Ref: Stock Images.
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Project Overview FRAZER-NASH
Economically viable Sustainable Disposal Ministry [dStl] This Sciencelisice
options for WOME. of Defence
The aim of the programme was to: WSRF @

“investigate how the UK, and overseas
(particularly NATO nations), can improve WOME

disposal practices to help towards achieving Net e —
Zero targets and demonstrate compliance with FRAZER-NASH ‘ e
regulatlonll CONSULTANCY

WP2 Disposable WP3 Economic
materials assessment & WP4 Final report
assessment Roadmap

WP1 Literature WP5 Project

management

review
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Literature Review & Disposal Materials
Assessment Summary

Main  Shell Driving Base Cartridge
Fuze Exploder  filling body band bleed unit case  Propellant  Primer
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Cartridge Percussion

Envelope Core Propellant ase cap | I ' L -~
g =) %: - — i;
—— e J oS ),
‘ | Figure 2. Schematic of a 4.5-inch Mk 8 IA HE round.
L Ref: UK MOD. Defence Munitions Publication 7 - Ammunition for the 4.5 inch MK 8

Figure 1. Schematic of a 7.62xX51mm ball round. UK MOD.
Ref: Defence Munitions Publication 14 - Small Arms Ammunition. s.l. :
Defence General Munitions Project Team, 2016.

FLY-UP LEVER

RETAINING STRAP ——————_,

Gun. s.l. : Defence General Munitions Project Team, 2011.
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forward Shoe o = - ' ) [T ienrTER PELLET
. FLASH CHANNEL
Seehur \
Anten~as . .
FLY-UP LEVER Figure 4. Schematic of
SMOKE PELLETS (75 g [QTY 3]) an orange L65A1 signal
L64 - GREEN (1441-011) smoke grenade

Interconnect
Cwowit Crd

L65 - ORANGE (1421-039)
L66 - RED (1411-014)

V

/ GRENADE BODY

Ref: UK MOD.

Asse mbly L67 - BLUE (1451-010) o
Seeker Power Ammunition and
Converter Explosive Regulations
CARBION LINER Volume 3 Part 11
Figure 3. Publicly available schematic of the Brimstone 1 guided weapon. Ref: Think Defence. Grenade Hand Signal
Complex Weapons Brimstone. Think Defence. [Online] 2021 SOTTOMORS BOTTOM Smoke. 1999.
p p . . 4 CLOSING PLATE

https://www.thinkdefence.co.uk/uk-complex-weapons/brimstone/

SYSTEMS - ENGINEERING - TECHNOLOGY



https://www.thinkdefence.co.uk/uk-complex-weapons/brimstone/

/\
Economic assessment FRAZER-NASH

CONSULTANCY
A KBR COMPANY

Cost-Benefit Analysis : : :
Recommendations for disposal options

based on each exemplar:

0 - — * SAA - Rotary Kiln (‘AVOCET’ or
20 other types of Rotary Kiln).
E a0 Gun ammunition (QF fixed) —
; 50 Exporting to Nammo if transport
> .
=

l route can be decarbonised.

80 * Pyrotechnic — Exporting to Nammo
-100 if transport route can be

-120 decarbonised.

Status quo Deep-mine Facility based Manual Mechanical Cryo-fracturing DAVINCH
(OBOD + cage detonation on Vingaker- Disassembly Disassembly

* Complex munition — DAVINCH or

burn + rotary (export Nammo exporting to Nammo if the transport
kiln) everything to Sweden . .
Nammo) route can be decarbonised, or build
m Costs (Capital Investment + Operational) = Central WTP to Avoid OBOD a facility in the UK similar to Nammo
®Increase in WTP to Avoid OBOD Environmental Costs . .
= Revenue Vingaker site.
Notes:

Not all methods are applicable to all exemplars
WTP = Willingness to Pay - the maximum price a customer is willing to pay for a product or service used for behavioural economics

OBOD = Open Burning Open Detonation
COMMERCIALIN

CONFIDENCE Ref: Frazer-Nash developed graph.
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Roadmap to Environmentally Sustainable Disposal of WOME

5040) Zoso R e
m Epoch 3: 2035 - 2050 F RAZ E R' NAS H

HARNESSING THE FUTURE
CONSULTANCY

© -
Decarbanisation of A KBR COMPANY

marine transportation .

Epoch 1: 2021 - 2025 Epoch 2: 2026 - 2035
SETTING THE FOUNDATIONS 4 u MINIMISING & FITTING FQR THE FUTURE _
5 1 a4r 5 1 a4r
MOD publish energy
& fuels strategy

-v-@

Decarbonised
transportation
of WOME

Difficulty in
transporting
dangerous goods

Decarbonisation of
land transportation

Drive for low
. carbon transport

t
|
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Transport emissions
associated with transit
overseas

LOGISTICS

DER&S net zero
operations &
infrastructure

©

o ommms DEFENCE/ _ _ _ _
MOD
PERSPECTIVE
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disapplications,
exemptions & derogations)
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Exploitation,
development
& innovation funding

Education in WOME
& disposal activities /
regulations

Complexity of WOME
& process architecture

MOD focus an
demilitarisation &
disposal capabilities of

Introduction of acquisition Investment into

new / existing facilities
to expand capabilities

carbon emissions target

Ethical, cullural &
behavinural
; &

Environments|
impact of transpart

islation, regulation
00 policy

Desian / complexity of

Activity Catagories

Proven
methods
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secondary market i sustainable packaging A stockpile risk /
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amendments &
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Reduced
environmental
impacts

Increase to
carbon levy

Current legislation
& regulation

Policy introduction
to OBOD

Acceptance by
the public

A e = ————

Change in
procurement
practices / policies

Negative public
perception

ROADMAP
KEY
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Glabal & public
pressure

Introduction of

Deing the right thing OBOD Levy

Stricter producer law

= = " EXTERNAL™ = = =
INFLUENCE

L}
0BOD: Open Buring Open Detonation DPM: Design, Procurement & Manufacture Stakeholders SAA: Small Arms Ammunition
MOD: Ministry of Defence DE&S: Defence Equipment & Support SBTi: Scienced Based Targets
NZ50: Net Zera Carbon by 2050 WOME: Weapons, Ordnance, Munitions & Explosives initiative
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Ref: Frazer-Nash developed
roadmap diagram.

Current state of @ Key Milestones

disPo_sal of WOME Significant Barriers
activites & processes @) ey Drivers

Environmentally
Sustainable
Disposal of WOME

in emissions with & Social Sustainability Pillar

SBTi Targets (reduction #® Envirenmental Sustainability Pillar
reference to basline)

&5 Ecanemic Sustainability Pillar
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* The roadmap demonstrates ways for WOME disposal to move towards NZ50 and a
more sustainable, circular economy.

* UK environmental legislation change and updates to MOD Policy is the biggest driver
to ensure the NZ50 target is met.

* Asignificant commitment and capital expenditure will be required to:
o Increase the capabilities/capacity of facilities, or to build new facilities.
o Move away from the unsustainable status quo for WOME disposal.

o Modify facilities, and transportation of WOME, to use more sustainable energy
sources.

Recommendations

COMMERCIAL IN
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