
Carbon Capture & Storage - Resouces

Thank you for donwloading this Carbon Capture & Storage resource from the GeoBus website.

This resource pack was developed in partnership with The Crown Estate, with support from 
The Global CCS Institute, Royal Dutch Shell and SCCS. Special thanks are due to Megan 
O’Donnell and Katy Relph for their involvement. These resources, and further carbon capture 
and storage education materials can be found on the CO2 degrees challenge website.

The development of this resource would not have been possible without the generous support 
of the GeoBus sponsors, which we gratefully acknowledge. 

Earth & Environmental Sciences

http://https://www.thecrownestate.co.uk/
http://https://www.globalccsinstitute.com/
http://http://www.shell.co.uk/?gclid=Cj0KEQiAk5zEBRD9lfno2dek0tsBEiQAWVKyuKl8grtA1YDUmD1Lv8Uy9JiCWzvV-xTA9m7V6AqOP4caArJJ8P8HAQ
http://http://www.sccs.org.uk/
http://http://co2degrees.com/learn-more/overview
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Activity Description Students consider the advantages and disadvantages of carbon 
capture and storage. They have to discuss and agree as a group 
how to divide the factors into advantages and disadvantages.  

Time 1 hour 
Learning Outcomes • To consider the advantages and disadvantages of carbon 

capture and storage 
• To evaluate the risk/reward ratio of carbon capture and 

storage 
• To create a mind map 

Student Organisation Pairs / Groups 
Materials Needed List of CCS Factors, Saying Yes to CCS Student Worksheet 

 
Saying Yes to CCS?  
You will need: 
• 4x A4 sheets of paper 
• 1x sheet of A3 paper  
• 1x scissors 
• pencils and pens 
• 2x baskets/buckets/bins/boxes 
 
Task 
The students make cards representing each factor of CCS from the list provided. They 
are also given the chance to make up their own factors as they think of them in 
groups. They have to discuss and agree whether each factor is an advantage or a 
disadvantage before summarising their results in a table or on a mind map  
 
See attached PDF of the ‘argument map’ for CCS in the Netherlands for use as an 
example.  

 
 
 

 

 

 

 

 

 

 

 20 0omm s n d b : r d c d y: he A gume t Map

What are  
the arguments for  
and aga nst CO2 

capture and storage 
(CCS*) for the  
Netherlands?

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

he aptu e  t anspo t and nderg ound to age o  CO2 h ve epara e y a re dy b en afe y appl ed  
n ect ng CO2 in o o fields s a p oven te hnique or in reas ng oil ie ds

Gas fie ds have pr ven o be ga - ight  af er all  hey conta ned natu al gas or m l ions of ears
O2 to age d mons ra ion p oje ts have been condu ted w hout sa ety prob ems  

he p i ate se tor can ( nt rna iona l ) ma ket knowle ge  te hnology and s orage capa i y
CS nc eases bu ine s ont nu ty of ex s ing coal and gas power s at ons
aptu e echno ogy gener tes knowl dge hat can be used for he produc i n of h drogen

CS s new and has never b en u ed on a la ge sca e  th re ore the r sks a e n t fu ly known
or the pub ic  in ormat on on CCS s omp ex and som t mes con rad c ory  and pe ple do ot tr st the expe ts

G opol t cal ecu i y an d cl ne if xt a ene gy consumpt on in rea es dependency on supp i rs

t s nsure whether he high ni ial nve tments n echno ogy and n ras ru tu e wi l pay o f
t s nsure whether he high ope at ng osts an be nc uded n the pr ce of e ec r ci y

By he ime that CCS s poss ble on a a ge ca e  al erna i e meth ds o  CO2 educ ion wi l a ready be mo e at rac i e
 

CS pa t y res ores he pres ure ba ance af er gas ext ac ion  wh ch l m ts and subs dence
CS educes he eed or nuc ear ene gy  whi h s of en rega ded as un afe

G opol t cal ecu i y nc eases be ause coal onsumpt on educes de endency on gas supp ie s  

le t ic y rom ower ta ions w th CCS is c eaper n he med um t rm han le tr c ty rom un a d wi d
Manda ory CCS mak s he pol uter ay via h s energy b l )

he Ne her ands has su tab e gas fields w th a arge s orage ca aci y c ose to pow r sta ions
hanks to i s gas in ra t uctu e  he Ne her ands has an dvantage n he deve opment o  CCS echno ogy

Par s of he CCS chain have proven to be safe

CCS is good for business and for the crea ion of ski led employment

The consequences of CCS are unpredi table

CCS costs Dutch business money

CCS has a po i ive effe t on other safety p oblems

With CCS  climate obje tives are economically feas ble

Compared to other count ies  he Netherlands has a ompetitive lead in the use of CCS

f CO2 es apes at a low p es ure dur ng tra sport and s orage  it c n ause suf oca ion when he e s l t le wind
f s ored CO2 es apes up n o s al ow unde ground re ervo rs  th s can ac di y the groun wa er
O2 to age eads o he i k of ma l ea th t emo s  compara le w th hose f om gas ext ac ion
ost combus ion CO2 cap ure can cau e emi s on of ar inogen c sub tanc s

he go ernment ( ax payer ) finances he d velopment pha e of CS n the fo m of sub id es
he go ernment ( ax payer ) pays - fo ever - or supe v sion of tora e and the iab i y or it

As ong as it s cont ove s al  CCS c uld have a n gat ve ef ect on lo al house p ic s
Wi h CCS  va uab e ime a d esou ces are wast d on a tempora y olu ion

le tr c ty b l s r se becau e o  CCS
 

CCS is unsafe for humans and the envi onment

CCS costs Dutch ci i ens money

 CCS s ands or Ca bon C ptu e and S or ge  he cap u e  t an po t and s or ge of CO2  popu a ly e er ed to as CO2 to age  

The a gumen s re a e to a l pa ts o  the ha n  wh ch is why he t rm CCS is sed he e  

The e are d fe ent wa s to apt re and to e CO2  We ha e ased h s Arg me t m p n he s uat on en i aged n the Ne he l nds  ap ure 

w uld ake p a e t coa fir d ower s a ions  and a so a  gas fi ed s at ons a d n i dus ry  The ap ured CO2 s to ed in emp y gas fi lds not 

in aq i e s)  

The A gument map as umes he ex s ence o  a l ma e rob em  T e rgume ts p rty e ate o c ima e ob ec i es (a re m nt )   

for xamp e tha  CO2 emi s ons mus  be ei hty p r ent ower by 2 50 han hey we e n 1990  

Th s Ar um nt map was pr duc d n he ba is o  l t ra u e e ear h and exp rt d s us i ns  We t ank t e xpe ts or he r co t ib t ons

ARGUMENT MAP CO2 CAPTURE AND STORAGE (CCS*)  

for for

for

for

for

aga nst

aga nst

against aga nst

aga nst 

CCS is good for he c imate

CCS makes interna ional c ima e ag eements (mo e) feas ble

CCS keeps fo sil fuel rese ves a cess ble

CCS is good for the envi onment

he Netherlands is ob iged to store CO2

CCS is bad for the envi onment

CCS is not sustainable

CCS co ts extra energy

CCS cont ibutes to the succes ful implementation of sus ainable energy

CCS re ards the de elopment of sus ainable energy

CCS is unne essary for the clima e problem

CCS is bad for he c imate

oge her wi h renewab e ene gy and ener y av ng  CCS educes O  em s ions ast nough to avo d dange ous c ima e hange
CCS can be appl ed in ind st ies hat have no al erna ive methods of CO2 emi s on educ ion

CCS an aptu e CO2 w th ener y ge era ion f om bi mass  and so ven ext act CO2 f om he a mo phere
CCS an make l rge sca e hydrog n p oduc ion and ele t ic t anspo t CO2 neut al

CCS buys the t me ne essa y for e fic ent  arg -s ale mp eme tat on of ren wab e energy
f the Nethe lan s ets he e amp e  coun r es wi h many coa -fi ed power s at ons ike Ch na a e mo e i ely o ol ow

W th CCS  the pub ic n eds to change i s l f sty e le s to ach eve c imate ob ect ves  

W hout CCS  he arge and che ply ex ra tab e oal supp y is p ac i al y unusab e ue o he c imat c cons quences

Compared to so ar and w nd energy  CCS is e fici nt in te ms of pace and ma er als

CO2 s a es dual p oduct of e ec r c ty gene at on wh ch shou d not be d scha ged in o he tmosphere

W th CO2 cap ure  ar e quan i es f chemi al wa te  uch as am nes  a e roduc d
Due to ex ra ene gy onsumpt on  CCS le ds o more a r pol ut ng em s ions ( cid fica ion and par i ula es)

nc eased use of c al due to CCS s harmfu  to m neworke s and he env ronment around coa mines

he Ne her ands shou d not put a es dual p oduct n he ground fo ever  that s def rr ng the prob em
CCS keeps a non- usta nab e ys em goi g

A olu ion that h s t le publ c suppo t is not a cep able

CCS cos s ten to fo ty pe cent add t onal ene gy  hat exhaus s coal and gas sup l es fa ter

Mand tory CCS ncr ases the p ice of e ec r c ty  wh ch means hat ren wab e energy be omes p ofitab e sooner
Power s at ons w th CCS are a sta le add t on o he uctua i g ene gy supp y rom sun and wi d

Inv stment n CCS s made at t e ex ense of in estment n us ainab e energy
CCS demands in estment n oal fired power s at ons  wh ch means hey w ll tay n u e onger

The con equences of he cl mate prob em c n be dea t w th t rough adapta on
The cl mate prob em c n be re ol ed w th energy sa ing  enewable ene gy and n cl ar energy

The cl mate prob em can be re olv d n o her se to s such as fo es ry and agr cu ture

Power sta io s u ing f ss l fu ls wi l con inue o emit O2  even wi h CCS
C S an make us lo e ight of he urgent ne d or energy aving and ren wab e energy

CCS le i imi es new coa  and ga -fi ed power tat ons t at  wi hout m ndato y C S  con inue to emit CO2

I  is unsu e whe her the CO2 wi l r ma n und rg ound ong enough o avoid dange ous c imate change

SAFETYCLIMATE
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Saying Yes to CCS? 
In this activity we consider the advantages and disadvantages of CCS. 
Work in groups of 2 – 4. 
 
You will need: 
• 4x A4 sheets of paper 
• 1x sheet of A3 paper  
• 1x scissors 
• pencils and pens 
• 2x baskets/buckets/bins/boxes 
 
Instructions 
1. Cut each A4 sheets into four equal pieces, so you end up with 16 x A6 
sheets. 
2. Write the name of each CCS factor on the front of each sheet, draw a picture 

if you like, and copy the definition onto the back.  
3. Use the two baskets for advantages and disadvantages. 
4. Discuss in your groups and decide where the factor belongs.  
5. Some factors may not fit in either basket (as they can be both) and they can 

be placed in the centre.  
6. Once you have all agreed draw a mind map or table of the advantages on 

one side of the paper and a mind map or table of the disadvantages on the 
other. 
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The following list describes some factors to be considered in the Saying Yes to 
CCS task. Feel free to make some extra blank cards and add your own as you come 
up with them. 
 
RETROFIT 
CCS can be added to existing CO2 sources, reducing the cost of implementation 
and the need for materials. 
 
EOR (ENHANCED OIL RECOVERY) 
CO2 injection can increase the lifetime of fossil fuel reservoirs that are running low 
by increasing the pressure enough to drive out extra reserves. 
 
LESS FREE CO2  
CO2 in the atmosphere will be reduced.  
 
KEEPS FOSSIL FUELS IN THE PICTURE 
CCS allows fossil fuel reserves to continue to be exploited. 
 
SPACE and MATERIALS 
In comparison to solar or wind energy technologies, the space and materials 
required to implement CCS are minimal.  
 
ASSOCIATED EMISSIONS 
The CO2 emissions associated with separation of CO2 from combustion waste, 
transportation and compression at the site, should be considered. 
 
PROVEN CASE STUDIES 
There are numerous long-term case studies proving the success and safety of CCS 
on a variety of scales and in a variety of locations. As each site is unique proven 
case studies do not guarantee safety for every project. However it is an indication 
that if best practice is used CCS can be successful and safe.  
 
STABLISING RESEVOIRS 
When oil or gas is removed from a formation it creates a pressure imbalance due 
to removal of supporting material. CO2 injection can help to stabilise this 
imbalance.  
 
JOBS 
CCS implementation creates jobs requiring many different levels and types of 
skills. 
 



	
	

	 42	

 
 
 
COST 
CCS is currently an expensive practice. Improvements in efficiency of capture and 
transport technology could reduce this cost.  
 
RESEARCH 
A drive to implement CCS will fund academic research in this field. This will aid the 
progression of science in this field.  
 
PUBLIC VIEWS 
The public have a poor veiws of CCS, which is likely to hinder planning applications 
and funding. This is because of the likely social impact of transportation by tankers 
and uncertainty surrounding changing underground pressure. 
 
WASTE 
CCS creates chemical waste that must be dealt with responsibly and economically.  
 
SCALE 
CCS is always going to be a risk if implemented on an untested scale or formation. 
 
ENVIRONMENTAL CONCERNS 
There are many concerns with how CCS will impact on the environment. Most are 
based on leakage scenarios that are unlikely if CCS is implemented using best 
practices.  


