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Mine	for	45	minutes

• Why	do	we	need	mining	at	all	in	this	day	and	age?
• Mining	and	sustainable	development
• Quakers	and	mining
• Our	responsibilities	for	mining
• Mining	in	the	future



Because	we	are	all	consumers

Why	do	we	need	to	mine?



• Mineral	extraction	underpins	the	consumer	society
• As	we	get	more	prosperous,	we	’buy	more	things’,	globally
• Policy	objectives	create	new	needs	for	raw	materials
• Mineral	raw	materials	are	strategically	important	for	UK	
• We	need	more	sustainable	sources	of	supply

Our	supermarkets	are	mining	companies



People	are	moving	from	this



To	this



Instead	of	driving	this

http://www.classicandperformancecar.com/morris/minor



People	want	to	drive	this

uk.smart.com



Somewhere	to	live
Something	to	eat/drink
Something	to	buy
Something	to	burn



Society’s	mineral	use	differs

• Metal	ores	rising

• Mineral	production	rising	much	more	rapidly
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The	Americans	love	this	sort	of	thing

Learn more at www.MineralsEducationCoalition.org

3.188 million pounds of minerals, metals, and fuels in their lifetime
©2017 Minerals Education Coalition

Every American Born Will Need...

27,365 lbs.Salt

968 lbs.Copper

1.88 Troy oz.
Gold

15,107 lbs.
Phosphate 

355,951 lbs.Coal

3,656 lbs.
Bauxite

(Aluminum)
23,011 lbs.

Iron Ore

51,720 lbs.
Cement

828 lbs.
Lead

419 lbs.Zinc

11,655 lbs.
Clays

72,381 gallonsPetroleum

1.42 million lbs.Stone, Sand, & Gravel6.97 million cu. ft.

Natural Gas

plus 48,856 
lbs

Other Minerals
& Metals



And	so	do	weFor further information about the data in 
this publication please contact:

Aurelie Delannoy
Chief Economist
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The economy simply 
could not function 
without minerals. 
Without them, life as 
we know it could not be 
sustained on its current 
scale. The message from 
the underlying flowchart 
is clear: minerals 
underpin everything in 
the UK economy.

4 The UK Mineral Extraction Industry

Although oil and gas may be the most valuable minerals, the 
vast majority of the UK extraction in volume comprises 197 
million tonnes of construction and industrial minerals, and 
13 million tonnes of coal, which overall represented a total 
volume of 210 million tonnes in 2013 and a value of £3.2bn (at 
2011 constant prices).

(1) Includes gold, silver, other non-ferrous metals, gypsum & anhydrite and miscellaneous minerals.

2.1  VALUE OF MINERAL EXTRACTION

Chart 2.1: Value of UK minerals production (2011 prices) (Source: BGS)
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Minerals directly contribute to the UK economy by generating 
£235bn in gross value added, representing 16% of the total UK 
economy. 

Whilst this estimate already points to a significant contribution 
of minerals to the overall economic activity, it also remains 
significantly underestimated as it only includes the value added 
created by the production of raw minerals, the manufacture 
of “enabling” mineral products, and the production of finished 
goods that use minerals and minerals products as first use. 
For example, it would include the production of industrial sand, 
which is then used to manufacture glass, and then inputs to 
the manufacture of cars and computers. However, our GVA 
estimate does not include the value added generated by 
industries that rely entirely on cars and/or computers, such as 
services. In fact, as the flowchart on page 3 showed, if we were 
to include the value added of all sectors that are directly or 
indirectly dependent on minerals and mineral products in their 
activity, this estimate would easily reach the size of the entire 
economy.

2.2  GROSS VALUE ADDED (GVA)

Chart 2.2: GVA generated by minerals at various stages of the supply chain (2013) 
(Source: ABS, ONS, LFS, MPA)

Notes:
(1) Production of raw materials.
(2) Manufacture of “enabling” mineral products, eg cement, paper etc.
(3) First use markets for mineral or mineral products, including construction.
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5The UK Mineral Extraction Industry

We’re	more	serious

www.cbi.org.uk/news/minerals-critical-to-the-uk-economy/



3The UK Mineral Extraction Industry
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The entire economy relies on minerals (total UK GVA = £1,519bn (1))
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Chart 2: The flow of minerals through the 
economy (2013) (Source: ONS, ABS, MPA)

Notes:
(1) Sections A-S.
(2) Includes mining support activities.
(3) Production only. Does not include distribution or any other related services.
(4) MPA believes the ONS estimate for the cement industry’s GVA is understated.            
2013 GVA for this industry was estimated by MPA to be £329m.

2  ESSENTIAL TO THE ECONOMY1  KEY FACTS

Table 1: Minerals production in the UK (2013)        
(Source: BGS)
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(1) Includes Fuller’s earth (bentonite), barytes, fluorspar, talc, calcspar, chert & 
flint, china stone (feldspar), phosphorus.
(2) Includes crude oil onshore and offshore, and condensates.

Chart 1: Estimated turnover of UK non-energy 
minerals and coal (2013) (Source: ONS, ABS, MPA) 
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2 The UK Mineral Extraction Industry The	underlying	flowchart
www.cbi.org.uk/news/minerals-

critical-to-the-uk-economy/



We	need	minerals	more	than	ever
• As	raw	materials	for	industry
• To	build	houses,	roads	etc
• As	fuels
• As	fertilisers
But	there	are	pressures:

• How	can	we	meet	the	needs	of	a	global	population	
that	is	growing	in	number	and	wealth?

• How	can	we	guarantee	security	of	raw	material	
supply?

• How	can	we	mine	sustainably?



The	conflict	between	minerals	
and	sustainability



The	conflict	between	minerals	
and	sustainability

• Sustainability	requires	us	to	make	sure	that	our	
actions	do	not	have	harmful	consequences	for	
future	generations

• On	a	human	time	scale,	minerals	are	a	non-
renewable	resource

• So,	use	of	minerals	appears	to	be	unsustainable,	by	
definition.			We	need	to	be	very	good	at	recycling.		

• This	isn’t	possible	for	many	manufacturing	
processes.	
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A	reminder	– what	is	‘sustainability’?
Brundtland Report	(1987)	defines	sustainable	development	as	
“development	that	meets	the	needs	of	the	present	without	

compromising	the	ability	of	future	generations	to	meet	their	

own	needs”.
“It	contains	within	it	two	key	concepts:
• The	concept	of	‘needs’,	in	particular	the	essential	needs	of	the	
world’s	poor,	to	which	overriding	priority	should	be	given;	and

• The	idea	of	limitations	imposed	by	the	state	of	technology	and	

social	organization	on	the	environment’s	ability	to	meet	

present	and	future	needs”
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People	cannot	survive	without	mining
• Human	life	is	unsustainable	without	mining
• Therefore,	mining	needs	to	pay	attention	to	sustainability,	
and	to	its	three	pillars:	economic,	social,	environmental

• What	is	defined	as	sustainable	changes	with	time

economicsocial

environmental



Economic	sustainability

• Mining	creates	jobs
• Mining	creates	wealth
Remember,	capital	expenditure	can	be	very	high

• Those	who	start	a	mine	take	a	financial	risk
• Mining	cannot	happen	without	people	being	
prepared	to	take	a	financial	risk



Social	sustainability

• Mining	takes	place	with	the	consent	of	the	
people

• Regulation	governs	permission	to	mine
• Regulation	protects	the	interests	of	the	
community

• Regulation	protects	the	environment



Environmental	sustainability

• Mining	has	a	history	of	damaging	the	
environment,	sometimes	on	a	large	scale

• Many	efforts	have	been	made	in	the	late	20th
and	the	21st centuries	to	correct	past	
damage	and	to	prevent	future	damage

• Much	more	needs	to	be	done
• Future	generations	may	have	different	
standards	and	technologies



Quakers	and	mining

• As	dissenters,	Quakers	could	not	hold	public	
office	– so	many	went	into	business



Quakers	and	mining

• As	dissenters,	Quakers	could	not	hold	public	
office	– so	many	went	into	business

• Chocolate
• Biscuits
• Banking
• Iron	and	Steel
• Mining
• Pottery



Quaker	mining

• North	Pennines
• London	Lead	Company

• Cornwall
• William	Cookworthy and	china	clay



The	London	Lead	Company



The	London	Lead	Company
Nenthead



The	London	Lead	Company

‘founded	to	save	the	consumption	
of	great	quantities	of	wood	which	
are	now	daily	spent	in	smelting	of	
lead….	at	cheaper	rates	by	pit	coal	
and	sea	coal’

Transactions	of	the	

Newcomen	Society,	1933
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Transactions	of	the	

Newcomen	Society,	1933



In	the	North	
Pennines AONB

Transactions	of	the	

Newcomen	Society,	1933

www.teesdalemarketing.co.uk



The	London	Lead	Company

• 18th and	19th century	1692-1905
• Had	roots	in	the	Ryton	smelting	company
• Operated/owned	fully	by	Quakers	from	1704	– 1905
• Owned	coal	mines	at	Coanwood
• Was	concerned	for	the	welfare	of	the	miners	and	their	
families

• Built	the	village	of	Nenthead (1753	on)	– school,	water	
supply,	public	baths	etc

• Thriving	Quaker	community	in	Allendale	from	the	start	of	
the	18th Century



The	Quaker	landscape:	Rookhope



The	Quaker	landscape:	Rookhope



Legacy	of	old	workings	– now	SSSIs	and	nature	reserves
But	also	the	major	current	cause	of	metal	pollution	in	
catchments	draining	the	mining	region.

The	London	Lead	Company



The	London	Lead	Company
• Lasted	200	years	– a	commercial	success
• Built	real	benefits	for	the	community	– which	continue	
today

economicsocial

environmental



The	London	Lead	Company
• Lasted	200	years	– a	commercial	success
• Built	real	benefits	for	the	community	– which	continue	
today

• Caused	pollution	that	still	bedevils	the	Tyne	at	Newcastle

economicsocial

environmental



Mining	in	Cornwall

Nilfanion;	wikipedia commons



William	Cookworthy
• Created	the	UK’s	china	
industry

• Developed	china	clay	in	
Cornwall

• Used	to	make	porcelain	
from	the	1750s	on

commons.wikimedia.org/wiki/File:Portrait_of_

William_Cookworthy_Wellcome_M0006705.jpg



Cookworthy’s legacy	– St	Austell	today



Giant	open	pits



Cookworthy’s legacy	
– Plymouth	today



Drakewalls tin-
tungsten	mine

Google	‘hemerdon tungsten	mine’	
or	‘Wolf	Minerals’



Potash	and	the	North	York	Moors	
National	Park	

• Cleveland	Potash	Ltd;	mine	construction	started	1969	(ICI)
• York	Potash	Ltd	– starting	now
The	following	material	comes	from	the	company	websites:
• http://www.iclfertilizers.com/Fertilizers/ClevelandPotash
• http://yorkpotash.co.uk



York	Potash	Ltd

• Greenfield	site

http://yorkpotash.co.uk/mine-location/location/

York	Potash:
a	new	mine	in	a	national	park



http://yorkpotash.co.uk/site/assets/files/1160
/potash_newsletter_-_issue_3.pdf

An	invisible	mine

• xx
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YORK POTASH PROJECT UPDATE

OUR PROPOSALS FOR A NEW MODERN MINE AND SUPPORTING INFRASTRUCTURE  
HAVE BEEN CAREFULLY DEVELOPED TO REDUCE THE VISUAL AND ENVIRONMENTAL  
IMPACT OF ALL OPERATIONS. THIS IS A BRIEF OVERVIEW OF OUR PLANS - MORE  
DETAILED INFORMATION WILL BE AVAILABLE AT ALL OF OUR PUBLIC EXHIBITIONS  
AS WELL AS ON OUR WEBSITE: WWW.YORKPOTASH.CO.UK

OUR VISION: A MODERN,  
LOW IMPACT MINE

MINE LOCATION

The mine will be located at an existing farm and 
commercial forestry block, approximately two kilometres 
south of Sneaton. It is located off the B1416, close to 
Red Gate, and already benefits from extensive screening 
around it. The site provides access to the world-class 
mineral deposits whilst also being close to the services 
and housing that Whitby offers, yet is isolated and also 
heavily screened.

MINERAL TRANSPORT

We will process the potash outside the National Park 
at Teesside and transport it there via an underground 
pipeline. This will be unnoticeable once installed and will 
remove any need to move the mineral by road. A separate  
public consultation will be held before any planning 
application for a pipeline is submitted to the National 
Infrastructure Directorate.

SITE PLAN

To minimise the visual impact of the mine, the two shaft 
head frames will be sunk below ground level and covered 
with agricultural style buildings, in keeping with the rural 
nature of the area. We will do the same with the pipeline 
loading areas. Reed bed style ponds will provide drainage 
for the site and the other mine support buildings will be 
hidden within the commercial forestry block.

The site plan shows the existing forestry access being 
used. This would lead to a visitor centre prior to the mine 
area, which could be opened up to schools or tourist 
groups. The plan provides for parking on site, although 
the majority of staff would be brought in to work in shifts 
and via proposed Park & Ride services.

BUILDINGS 
OVER 
SHAFTS

NEW 
PLANTING

SETTLING 
PONDS FOR 
SITE DRAINAGE

PIPELINE  
LOADING AREA 
(SUB SURFACE)

MINE SUPPORT 
BUILDINGS

B1416 TO 
ACCESS A171

‘RED GATE’

EXISTING 
FORESTRYPARK & RIDE 

SET DOWN



Potash	in	a	national	park	

• Boulby mine	– operating		since	1969
• York	Potash	Ltd	– starting	now

economicsocial

environmental

economicsocial

environmental

1969 2013



What	about	other	fertilizers?

• Peak	Phosphorus
• Nitrogen	fertilizers,	the	Haber-Bosch	Process	and	
the	fossil	fuel	industry



Peak	phosphorus
• People	talk	about	‘peak	phosphorus’,	based	on	
analogies	with	oil

• Cordell,	D.,	Drangert,	J.-O.,	and	White,	S.,	(2009)	
The	Story	of	Phosphorus:	Global	food	security	
and	food	for	thought.	Global	Environmental	
Change,	19,	292-305

Published	in	2009	–
things	then	changed



Phosphorus	is	not	rare,	after	all
• USGS	reports	that	there	are	1600	known	phosphorus	
mines,	extinct,	dormant,	active.

• 3-400	years	reserves	after	redefined	in	2010

Peak	phosphorus	

paper	published



The	Haber-Bosch	Process

• Has	enabled	the	world’s	population	to	rise	from	2	
billion	to	7	billion	in	the	last	100	years

• Uses	5%	of	the	world’s	methane	production	– but	
as	a	raw	material

• And	1%	of	the	world’s	energy	production



Is	there	an	alternative	to	the	
Haber-Bosch	Process?
• In	a	post	fossil-fuels	world,	what	is	the	alternative	
to:

Nitrogen
(air)

Methane
(natural	gas)

Hydrogen

Ammonia
400	– 450°C
200	atm

iron	catalyst

150	million	tonnes/yr

100	million	tonnes/yr

25	million	tonnes/yr

125	million	tonnes/yr



Methane	to	make	fertilizer

• 100	million	tonnes a	year	is	needed	as	a	raw	material
• Over	1500	of	these	ships:



Back	to	the	Quaker	approach



Mining,	if	carried	out	the	Quaker	way,	
can	address	the	needs	of	the	poor



Mining	is	part	of	everyone’s	daily	life



Mining	needs	Society’s	consent

http://www.chroniclelive.co.uk/news/local-news/cramlingtons-

northumberlandia-shortlisted-national-award-2993499



What	of	the	future?

• As	populations	and	their	prosperity	grow,	we	will	
need	more	mineral	raw	materials

• But	these	only	occur	where	they	occur
• If	they	are	found	in	the	UK,	we	have	a	choice:	we	
can	mine	‘at	home’	and	control	what	happens

• Or	we	can	import	(if	that	is	possible)	and	perhaps	
have	no	control	over	working	conditions,	
environmental	management	etc



What	of	the	future?

• As	populations	and	their	prosperity	grow,	we	will	
need	more	mineral	raw	materials

• But	these	only	occur	where	they	occur
• If	they	are	found	in	the	UK,	we	have	a	choice:	we	
can	mine	‘at	home’	and	control	what	happens

• Or	we	can	import	(if	that	is	possible)	and	perhaps	
have	no	control	over	working	conditions,	
environmental	management	etc

• Quakers	hold	that	there	is	‘that	of	God	in	every	
person’.		That	underpinned	200	years	of	running	a	
mining	company,	and	is	just	as	valid	now



We do not own the world, and its riches are not ours 
to dispose of at will. Show a loving consideration for 
all creatures, and seek to maintain the beauty and 
variety of the world. Work to ensure that our 
increasing power over nature is used responsibly, 
with reverence for life. Rejoice in the splendour of 
God’s continuing creation.
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