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Executive Summary

I t  m us t  b e  ack no w l edg ed  th a t  t he  Qu een s l an d  G ov ern me nt  ha s  tak en  a

le ad er sh i p  ro l e  in  re co gn i s i ng  th e  nee d  fo r  g eo seq ue s t ra t io n  a nd  i s  i n  the

pr oc es s  o f  imp le me nt i ng  a  re gu la to r y  s ys te m a he ad  o f  m os t  o the r  ju r is d i c t i on s

g l ob a l ly .

Af te r  rea d i ng  th e  Ca rb on  d i ox ide  g eo seq ue s t r a t io n  t en ure  a dm in i s t ra t io n

d i sc us s io n  pap er  r e l ea sed  b y  t he  Q uee ns lan d  De par tm en t  o f  Min es  an d  En erg y

in  J un e  2 00 7 ,  i t  w as  ap par en t  tha t  man y  re ade rs  ma y  no t  f u l l y  un de rs tan d  h ow

ge os eq ues t r a t i on  w ork s ,  wh o  th e  p ar t ie s  in vo l ve d  a re ,  and  m os t  i mp or tan t ly

ho w go ver nm ent  c an  be s t  wo rk  w i th  t he  p r iv a te  s ec to r  t o  e ns ure  t he  mo s t  ra p i d

ad op t i on  o f  i t .

I f  g eo seq ue s t r a t io n  i s  con s i de red  t o  b e  a  des i r ed  ac t i v i t y  by  so c i e ty  t hen

ev er y th in g  pos s i b l e  m us t  b e  do ne  to  fa c i l i ta t e  i ts  e a r ly  ad op t io n .  Th a t  me an s

en su r i ng  th a t  th e  r ig h t  ec on om ic  in cen t i ve s  a re  in  p la ce .

Th e  ma in  s ta t i on ar y  s ou rce s  o f  ca rb on  d i ox ide  ( CO2 )  a r e  e le c t r i c i t y  g en era to rs ,

sm e l te rs  an d  r e f in e r i es ,  g en er a l  in dus t r y  and  m anu fa c tu r i ng ,  n a tu r a l  ga s

pr od uc ers ,  and  o i l  co mp an i es .

Th e  co a l  mi ner s  an d  p e t roc he mi ca l  i ndu s t ry  a l so  ha ve  a n  i n t e re s t  i n  t he

de ve lo pme nt  o f  g eo seq ue s t r a t io n .

Th e  de ve l op men t  o f  ge os equ es t r a t i on  is  a  c omp le x  a nd  l ong  t e rm  tas k  t ha t

in vo lv es  th e  d is co ver y ,  ap pr a i sa l  a nd  de ve lop me nt  o f  f ie l ds .  T he  o per a to rs  w i l l

be  r eq u i r ed  to  q ua n t i fy  an d  mo de l  t he  be ha v io u r  o f  t he  CO 2 to  th e  sa t is fac t i on

o f  g ov ern me nt  an d  o th e r  s t ak eh o ld er s .  Du r i ng  an d  a f t e r  f i e l d  o pe ra t io ns  th e

am ou nt  o f  C O2 in je c te d  w i l l  ne ed  to  be  v e r i f i ed  an d  th e  b eh av i ou r  o f  th e  C O2

mo n i to red .

Th e  ac t iv i t ies  r eq u i r ed  to  e xp lo r e ,  ap pr a i se ,  d eve lo p  and  o per a te  seq ue s t r a t io n

f i e l ds  a r e  squ ar e l y  i n  the  d om a in  o f  t he  o i l  an d  g as  c omp an ies .  Th ese

co mp an ies  h ave  a n  eco no mic  i nc en t iv e  t o  un der ta ke  th e  geo lo g ic a l  e xp l o r a t i on

ne ce ss ary  t o  f in d  o i l  a nd  ga s  s im p l y  b ec au se  th ey  ca n  mak e  a  p ro f i t .

F r om  a  co mm erc ia l  pe r sp ec t iv e  the re  a r e  no  in ce n t i ve s  fo r  g eos eq ue s t r a t ion .

Th e  r i sks  a re  h i gh ,  t he re  is  n o  r ew ard  f o r  ta k i ng  th a t  r i s k ,  t he re  is  u nce r t a i n ty

on  r eg u la t i ons ,  an d  t he re  is  a  sk i l l s  sh or tag e .  Th e  po ten t i a l  fo r  c la sh ing
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te ne me nt  ty pes  i s  h ig h ,  an d  th e re  i s  a  n ee d  t o  enc ou ra ge  la rge  f ie lds  t ha t  t ak e

CO 2 f r om mu l t i p l e  sou rc es .

I t  i s  ma i n l y  l a r ge  mu l t ina t i on a l  o i l  a nd  g as  p r odu c t io n  a nd  se rv ic e  c om pan ie s

th a t  h ave  s u f f i c ie n t  p r o f i ts  t o  i nv es t  i n  the  e ar l y  de ve l op men t  o f  th e  ind us t r y .

Th e  po wer  s ec to r  i s  f ra gme nted ,  s ma l l  sc a l e  a nd  la ck s  a  d ec en t  c as h  f lo w  t o

in ve s t  to o  hea v i ly ,  b u t  wa n ts  to  be  in vo lv ed  in  th e  de ve l op men t  o f  ne w

te ch no log ie s .  Th e  coa l  ind us t r y  i s  in t e r es ted  i n  c on t r ibu t i ng  to  s ome  r ese ar ch

on  c le an  co a l  te ch no l og ies ,  in c lu d i ng  ge os equ es t ra t i on ,  d ue  to  t he  po te n t i a l

de c r ea se  in  de ma nd  fo r  coa l  a f te r  2 020 .

No rm a l  p r iv a te  s ec to r  i nve s to r s ,  ho wev er ,  wou ld  l i ke ly  ha ve  no  i n t e re s t  in  h ig h

r i sk  g eos eq ues t r a t ion  p ro j ec ts  w i th  h i gh  l iab i l i t i es  a nd  no  re wa rd s  f o r  th e

fo re se eab le  de ca de  o r  s o .  Co ns equ en t ly ,  ev e ry  e f fo r t  m us t  b e  m ad e  to

le ve ra ge  fu nds  c u r ren t l y  b e i ng  in ve s te d  in  o i l  and  g as  ex p l o ra t i on  by  a l lo w i ng

th os e  com pa n ie s  to  ha ve  ge os eq ues t r a t i on  r igh ts  as  w e l l  a s  o i l  a nd  ga s  r ig h t s .

In  a  r eg i me  w i th  i nsu f f i c i en t  f in an c ia l  in cen t i ves  a nd  de ve lop in g  tec hn o lo g i es ,

de mo ns t ra t i on  p r o j ec t s  w i l l  do min a te  f o r  t he  ne x t  15  t o  2 0  yea rs  a s  t h i s

in du s t r y  i s  co mm er c ia l i sed .

Th es e  dem on s t r a t io n  p ro jec ts  w i l l  r equ i r e  con s i de r ab le  su pp or t  f ro m

Go ve rn men t  ove r  an d  a bo ve  th e  cap  a nd  t r ad e  s ys tem  the  Au s t ra l ia n

Go ve rn men t  i s  in d i ca t in g  t ha t  w i l l  be  in t r odu ce d .

In  e co nom ic  te rm s  the  c os t  o f  dem on s t r a t io n  p ro jec ts  t ha t  w i l l  e s tab l i s h  t he

v i ab i l i ty  o r  n o t  o f  g eo seq ue s t ra t io n  s ho u l d  b e  ou twe ig hed  b y  t he  b ene f i ts  o f

le a r n i ng  by  do in g  and  p u t t in g  in  p l ace  a  g ood  f oun da t i on  o f  re gu la t io ns  an d

ov er s i gh t  o n  t he  i ndu s t ry  to  a l lo w  i ts  e a r l ie s t  po ss ib le  ad op t io n .

In i t ia l l y ,  the  o i l  an d  gas  i nd us t r y  an d  se rv i ce  co mp an ies  w i l l  b e  the  n a tu ra l

ow ne rs  o f  t he  ge os equ es t ra t i on  in du s t r y .  T hey  h ave  t he  sk i l l s ,  t ec hno lo g ie s ,

re so ur ces  a nd  ne ed s  t o  geo se qu es te r .  A l l ow ing  o i l  an d  gas  c omp an ie s  t o  hav e

au to ma t ic  r igh ts  t o  g eo seq ue s te r ,  o r  a t  a  min im um,  f i r s t  r i gh t s  o f  re fu sa l  w i l l  b e

an  i mp or tan t  s te p  to  en cou ra ge  th e  rap id  a dop t i on  o f  t he  te chn o l og y .

On ce  t he  te chn o l og y  i s  com me rc ia l i s ed  th e  o i l  a nd  ga s  ind us t ry ,  e l ec t r i c i t y

ge ne ra to r s  and  c oa l  c om pan ie s  w i l l  see k  ge ose qu es t ra t i on  as  a  me an s  o f

re du c i ng  em iss io ns  f r om  th e i r  ope ra t io ns .  The  b oun da r i es  be twe en  t hes e
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i n du s t r ie s  w i l l  b l u r  as  th e  em pha s i s  b ec om es  mo re  on  p rov id ing  l ow  co s t ,  l ow

em is s i on  en erg y  an d  f ue ls .

Th e  le ga l  i s su es  a sso c i a te d  w i th  th e  i mp le men ta t io n  o f  th is  ne w in dus t r y

sh ou ld  no t  be  un de res t i ma ted .  The re  a r e  a  num be r  o f  in dus t r ies  w i t h  v es ted

in du s t r ie s  who  w i l l  n o t  ag re e  on  a l l  i s s ue s .  Fo r  e xa mp le ,  c oa l  s ea m m ethan e

pr od uc ers ,  geo se qu es t ra t io n  co mpa n i es  an d  o i l  a nd  ga s  com pa n ie s  ma y  h av e

i r re co nc i la b le  v ie ws  on  p r io r i ty  o f  r i gh ts .

Th er e  may  b e  d e l ay s  t o  the  i mp lem en ta t io n  o f  ge ose qu es t ra t i on  du e  to  le ga l

is su es  su ch  as  u nc er t a i n ty  o ve r  l ia b i l i t y ,  re so urc es  l aw,  n a t i ve  t i t l e ,  ov e r ly

co ns er va t iv e  r eg u l a t i on ,  l ac k  o f  co mpa t i b i l i t y  be twe en  ju r i sd i c t io ns ,  l ack  o f

co mp at ib i l i ty  w i th  ca rb on  t r ad ing  r eg i me s ,  an d  in f le x i b i l i t y  o f  th e  s ys tem .

Th es e  leg a l  i s su es  mu s t  be  c le a r l y  ide n t i f ied  a nd  so r t ed  ou t  a s  qu ick ly  as

po ss ib le .  I n  p a r a l le l  c ons id e r ab l e  po l i c y  f ra me wor k  sh ou l d  be  de ve lop ed ,  l i k e l y

w i th  t he  in vo l ve me nt  o f  th e  p r iva te  se c to r ,  e nv i ro nm en ta l  g rou ps  a nd  o the r

in te re s te d  s ta ke ho lde rs .

To  a dd res s  som e o f  th e  abo ve  i ssu es  i t  i s  sug ge s te d  th a t  a  sys te m bas ed  on

s ta tu to ry  l eas es  a nd  l i cen ce s ,  su ch  as  a l r ead y  ex i s t  u nde r  the  Pe tr o l eum  a nd

Ga s  (P rod uc t io n  an d  Sa fe ty )  Ac t  2 00 4 ,  i s  t he  be s t  fo rm  o f  t enu re  s ys tem .  I t  i s

ba se d  on  ex is t in g  we l l  und er s tood  p roc es se s  w h i ch  p r ov ide  m uch  n ee ded

ce r ta i n ty  t o  i nd us t ry .  In  ad d i t io n  i t  i s  c omp at ib l e  w i th  o i l  a nd  g as  ex p lo ra t i on

an d  p r odu c t ion  t en ure  w h ic h  is  im po r ta n t  a s  t he  o i l  an d  g as  in du s t ry  w i l l  be  t he

na tu ra l  o wn ers  o f  geo se que s t ra t io n  fo r  t he  ne x t  tw o  de cad es .

Th e  ov era rc h in g  em pha s i s  o f  a l l  p o l i cy  s ho u ld  b e  o n  en cou ra g in g  p r iva te  se c to r

in vo lv eme nt  in  t he  mo s t  ra p i d  ado p t ion  o f  geo se que s t ra t io n .  Af te r  a l l ,  we  ne ed

to  a c t  no w i f  we  w an t  t o  r ed uc e  o ur  co n t r i bu t io n  t o  g l oba l  war mi ng .
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Chapter 01  Purpose of submission

Th e  re lea se  o f  t he  Ca rb on  d i ox ide  g eos eq ue s t r a t ion  t en ure  a dmi n i s t ra t io n

d i sc us s io n  pap er  b y  t he  Qu ee ns lan d  Dep ar tm en t  o f  M in es  an d  Ene rg y  in  Ju ne

20 07  i s  a n  imp or ta n t  s t ep  to wa rds  b r in g i ng  ge os equ es t r a t i on  as  a  c omm er c ia l l y

po ss ib le  me tho d  fo r  r ed uc i ng  c a rb on  d i ox id e  ( CO 2)  em is s io ns  in to  r ea l i t y .

I t  m us t  b e  ack no w l edg ed  th a t  t he  Qu een s l an d  G ov ern me nt  ha s  tak en  a

le ad er sh i p  ro l e  in  re co gn i s i ng  th e  nee d  fo r  g eo seq ue s t ra t io n  a nd  i s  i n  the

pr oc es s  o f  imp le me nt i ng  a  re gu la to r y  s ys te m a he ad  o f  m os t  o the r  ju r is d i c t i on s

g l ob a l ly .

Af te r  rea d i ng  th e  d is cu ss i on  p ape r ,  ho we ve r ,  i t  wa s  ap par en t  t ha t  man y  rea de rs

ma y  no t  f u l l y  un de rs tan d  h ow  g eos eq ues t r a t ion  w ork s ,  w ho  th e  p ar t i es  in vo l ve d

ar e ,  a nd  mo s t  im po r ta n t ly  ho w gov er nme nt  c an  be s t  wo rk  w i th  th e  p r iva te

se c to r  to  e nsu re  t he  mo s t  ra p i d  a do p t i on  o f  i t .

Th e  de ve l op men t  o f  a  ge ose qu es t ra t i on  te nu re  sy s te m is  an  i n te re s t ing

ch a l le nge .  The re  a re  so c ia l  i s sue s ,  po te n t ia l  s a fe ty  i ssu es ,  r eq u i rem en ts  fo r

ec on om ic  in cen t i ve s ,  th e  n ee d  to  p r ov i de  c e r t a i n ty  t o  p ro je c t  sp on sor s ,  as  w e l l

as  t he  l i ke ly  s t ru c tu re  o f  t he  in du s t r y .

Co ns eq uen t l y  t he  p urp os e  o f  th is  su bmi ss io n  i s  to  p r ov ide  a n  o ve rv iew  o f  h ow

th e  in dus t r y  w i l l  wor k  and  h ow  th e  ten ur e  sys te m w i l l  in t e r ac t  w i t h  i nd us t r y .

Th e  su bmi ss ion  c ov ers

 Wh o wa n ts  t o  s eq ue s te r  CO2

 Th e  ac t iv i t ies  a ss oc i a ted  w i th  ge os equ es t r a t i on

 Th e  sk i l l s  and  k no w le dg e  r eq u i red  f o r  th e  es tab l i s hm en t  o f  a

ge os eq ues t r a t i on  i ndu s t ry  an d  who  h as  th os e  s k i l l s .

 Th e  co mme rc ia l  i s s ues  a nd  in ce n t i ve s ,  o r  l ack  t he r eo f ,  in  t he  de ve lop me nt

o f  a  g eos eq ues t r a t ion  i ndu s t ry

 A p r ed ic t io n  o n  ho w the  ge os eq ues t r a t i on  i ndu s t ry  w i l l  ev o l ve  ov er  th e  nex t

20  y ea rs
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Th e  re por t  the n  l i nks  a l l  th e  abo ve  po in ts  in to  th e  re qu i re men ts  f o r  a  ten ur e

sy s tem  an d  how  tha t  c om par es  t o  t he  d i sc us s io n  pap er  w i th  t he  em ph as i s  be i ng

on  t he  ra p i d  d ev e l opm en t  o f  a  geo se que s t ra t io n  ind us t r y .

In  w r i t in g  the  s ub mis s i on ,  t he  v i ew po i n t s  and  c omm er c i a l  d r ive rs  o f  p ow er

co mp an ies ,  o i l  a nd  ga s  com pa n i es ,  a nd  co a l  co mp an i es  w ere  c ons id e r ed .

Th is  p ape r  i s  no t  a  d e ta i l ed  c ons id e ra t i on  o f  t he  mi nu t ia e  o f  le ga l  i s s ues

as so c i a te d  w i t h  te nur e  sys te ms .  I t  i s  in te nde d  as  a  h i gh  le ve l  o ve rv i ew  o f

ge os eq ues t r a t i on ,  the  i ndu s t ry  th a t  w i l l  d e l i ve r  i t  an d  w ha t  i s  ne ede d  o f

go ve rn men t  to  fa c i l i t a t e  t he  r ap i d  ado p t io n  o f  geo se qu es t ra t io n .
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Chapter 02 Who wants to sequester  CO2

Th e  fo l lo w i ng  mo s t ly  p r iva te  s ec to r  pa r t ie s  u nd ers ta nd  th e  po ten t i a l  ne ed  fo r

ge os eq ues t r a t i on  a s  a  p o te n t ia l  s o l u t i on  t o  t he i r  le ve ls  o f  ca rb on  em is s io ns .

Figu re  01 :  Major  s our ce s  o f  CO 2

M a jo r  S o u rc e s  o f  C O 2 M o t i v a t io n s

E l e c t r i c i t y  g e n e ra to r s

 M o s t l y  c o a l  f i r e d  a s  i t  i s  l i k e l y  t o  r e m a i n  t h e
c h e a p e s t  fo rm  o f  f o s s i l  f u e l  b a s e d  e le c t r i c i t y .

 E a s y  f o r  g o v e r n m e n t  t o  re g u l a t e

 S u p p ly in g  a  c r i t i c a l  c o m m o d i t y  to  a  s o c i e t y  t h a t
w a n t s  a  c le a n e r  p r o d u c t  a t  t h e  l o w e s t  p o s s ib l e
p r i c e .

 P o w e r  p la n t s  a re  e x p e n s iv e  l o n g - l i f e  a s s e t s ,  s o
a n y  s o lu t i o n  t h a t  c a n  b e  r e t ro f i t t e d  t o  e x i s t i n g
p l a n ts  i s  g o o d .

 C a rb o n  p e rm i ts  m a y  c o v e r  a l l  o f  t h e  c o s t s  i n  th e
lo n g  t e rm .

 G e o s e q u e s t r a t i o n  m a y  a l l o w  t h e  c r e a t io n  o f  a
m a jo r  h y d ro g e n  s o u rc e .

S m e l te rs /  R e f i n e r i e s /

C e m e n t  k i l n s ,  e t c .

 U s e r s  o f  b o th  C O 2  in t e n s iv e  e l e c t r i c i t y  a n d  C O 2
e m i t t i n g  p r o c e s s e s .

 A  re la t i v e l y  s m a l l  c h a n g e  in  p ro d u c t io n  p r i c e s  c a n
d r a m a t i c a l l y  a f f e c t  p ro f i t s  a n d  c o m p e t i t i v e n e s s  –
s o  w a r y  o f  p a y in g  fo r  C O 2  u n le s s  th e y  c a n  b e
a s s u re d  a l l  t h e i r  c o m p e t i t o r s  a re  l i k e w i s e
a f fe c t e d .

 U n le s s  a l l  c o u n t r i e s  i n t ro d u c e  c a rb o n  t r a d in g
th e s e  in d u s t r i e s  w i l l  r e lo c a te  to  t h e  ju r i s d i c t i o n s
o f fe r i n g  th e  l o w e s t  c o s t  e le c t r i c i t y .

G e n e ra l  i n d u s t ry  a n d

m a n u fa c tu r i n g

 C a n  p r o d u c e  C O 2  d u r in g  i t s  o p e ra t i o n s .

 W i l l  p a y  p e n a l t i e s  u n d e r  e i t h e r  a  c a rb o n  t ra d in g
s c h e m e  o r  c a rb o n  t a x  s c h e m e .

 L o o k in g  f o r  l e a s t  c o s t  a n s w e r  to  re d u c e  C O 2
e m is s i o n s .

N a tu ra l  G a s  P r o d u c e rs

 N a tu ra l  g a s  f i e l d s  c a n  c o n ta in  u n a c c e p ta b l y  h ig h
le v e ls  o f  C O 2 ,  w h i c h  h a s  t o  b e  re m o v e d  f ro m  t h e
g a s  b e fo r e  i t  c a n  b e  s o ld .

 W i th o u t  g e o s e q u e s t ra t i o n  t h i s  C O 2  i s  s im p l y
v e n t e d  in to  th e  a t m o s p h e re  a n d  in d i c a t i o n s  a r e
th a t  m a n y  n e w  f i e l d s  w i l l  f a c e  th i s  i s s u e .

O i l  c o m p a n i e s

 P e a k  o i l  i s s u e s  m e a n  th a t  ta r  s a n d s ,  o i l  s h a l e s

a n d  c o a l  g a s i f i c a t i o n  m u s t  b e  lo o k e d  a t  a s
s o u r c e s  o f  p e t ro le u m  p r o d u c t s .

 A l l  t h e s e  s o u r c e s  o f  p e t ro le u m  p r o d u c t s  re q u i re
C O 2  e m is s io n  r e d u c t io n s  i n  o rd e r  to  b e  s o c ia l l y
a c c e p t a b l e  a l t e r n a t i v e s  to  e x i s t i n g  o i l .
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Figu re  02 :  Oth er  p ar t ie s  c on ce rne d abo ut  g eos eq ues t r a t ion

O t h e r  c o n c e rn e d  p a r t i e s M o t i v a t io n s

C o a l  m in e rs  P r o v id e  t h e  s o u r c e  o f  C O 2  to  m a jo r  u s e rs .

 F u tu re  s u rv i v a l  w i l l  d e p e n d  o n  c l e a n in g  u p  th e
e m is s i o n s  f ro m  c o a l .

P e t r o c h e m ic a l  i n d u s t r y  Wo r r ie d  a b o u t  th e  p r i c e  o f  o i l .

 L o o k in g  f o r  a l te rn a t i v e  s o u r c e s  o f  fe e d s to c k  fo r

th e i r  p ro c e s s e s  w h ic h  w i th o u t  g e o s e q u e s t ra t i o n
w i l l  b e  d i r t i e r  th a n  c u r re n t  o i l  d e r i v a t i v e  p ro d u c ts .

O f  t he  in du s t r ie s  l i s te d  h er e ,  on ly  th e  o i l  a nd  ga s  in dus t r y  h as  a ny  ex per t i se  in

th e  d i sco ve ry ,  d ev e lo pm ent  a nd  op er a t i on s  o f  f i e ld s  su i ta b l e  f o r

ge os eq ues t r a t i on .

Th e  e l ec t r i c i t y  ge ner a to rs  a re  go od  a t  c re a t i ng  h i gh ly  re l i ab l e  po wer  p lan ts  t ha t

co nv er t  c oa l  t o  e l ec t r i c i t y ,  b u t  ha ve  l i t t le  un der s tan d in g  o f  th e  p ro ce sse s

as so c i a te d  w i t h  ca rbo n  cap tu re  an d  a re  m os t ly  u nea sy  w i th  g eos eq ue s t r a t ion

as  t he y  h av e  n o  ex is t in g  f ra me  o f  r e fe re nc e  t o  und er s tand  t he  r i sk s  a ss oc i a ted

w i th  i t .

Th e  pe t ro ch emi ca l  ind us t r y  u nd ers ta nds  p ro ces se s  s uc h  as  ca rbo n  ca p tu re

we l l ,  bu t  l i ke  t he  e l ec t r i c i ty  ge ne ra to r s  the y  mos t l y  hav e  l i t t l e  und er s ta nd in g  o f

th e  r i sks  a sso c i a ted  w i th  ge os equ es t ra t i on .
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Chapter 03 Geosequestration explained

Stages of  geosequestrat ion

Figu re  03 :  Des cr ip t io n of  s t ag es  of  ge os eq ues t r a t ion

S t a g e  o f
g e o s e q u e s t r a t i o n
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R e g i o n a l  E x p lo ra t i o n

 S e le c t i o n  o f  l a r g e  s c a l e  g e o lo g ic a l  fe a t u r e s  th a t  m a y
b e  s u i ta b le  fo r  th e  l o n g  t e r m  s e q u e s t r a t i o n  o f  c a r b o n
d i o x id e .  T h is  k i n d  o f  g e o l o g ic a l  s u rv e y  i s  t y p i c a l l y
c a r r i e d  o u t  b y  g o v e rn m e n t ,  p e r h a p s  in  p a r t n e r s h ip  w i th
th e  p r i v a te  s e c t o r  a n d  u n i v e rs i t i e s .

 T h e  t y p e  o f  w o rk  m a y  in v o l v e  a e r i a l  g e o p h y s ic a l
s u rv e y s ,  re g io n a l  s c a le  s e i s m i c  s u r v e y s ,  d r i l l i n g  a n d
la b o ra to r y  a n a ly s i s .

L o c a t i o n  S p e c i f i c
E x p l o r a t i o n

 A  s m a l le r  a re a  i s  c h o s e n  a s  th e  t a r g e t e d  e x p l o r a t i o n
a r e a .  E x p lo ra t i o n  i s  t y p i c a l l y  c a r r i e d  o u t  i n  s e v e ra l
s u i t a b le  l o c a t io n s  to  t e s t  w h i c h  h a s  t h e  b e s t
c h a r a c te r i s t i c s  i n  te rm s  o f  b o th  th e  p o t e n t ia l  t o  s t o r e
C O 2 ,  a n d  to  k e e p  i t  t h e re .

 T h is  w o rk  w i l l  l i k e l y  i n v o lv e  d e t a i l e d  a n a ly s i s  o f
p u b l i c l y  a v a i l a b le  d a ta ,  t h e  c o m p i l a t i o n  o f
c o m p u t e r i z e d  r e s e r v o i r  m o d e l s ,  l o c a l  s c a le  s e i s m ic

s u rv e y s ,  d r i l l i n g ,  s a m p le  a n a l y s i s  (g e o p h y s ic a l ,
p e t r o l o g i c a l  a n d  g e o c h e m ic a l )  a n d  t e s t  i n j e c t i o n .

 T h e  p r i v a te  s e c t o r  w o u l d  t y p i c a l l y  c a r ry  o u t  s u c h  w o rk ,
i n  c o n ju n c t io n  w i t h  o i l  a n d  g a s  s e r v i c e  c o m p a n i e s .

F i e l d  a p p ra i s a l

 O n c e  t h e  s i te  h a s  b e e n  c h o s e n  d e t a i l e d  w o r k  t o  p ro v e
u p  r e s e rv e s ,  p ro v e  th e  s u i ta b i l i t y  o f  th e  c a p  r o c k  a n d
p l a n  t h e  d e v e l o p m e n t  o f  th e  f i e ld  i s  r e q u i re d .

 T h is  s ta g e  i s  a b o u t  g a t h e r in g  s u f f i c ie n t  d a ta  t o  p ro v i d e
th e  c o n f i d e n c e  r e q u i r e d  to  d e v e lo p  th e  f i e ld .  T h is  d a t a
i s  t y p i c a l l y  g a t h e re d  b y  d e t a i l e d  s e i s m i c  s u r v e y s  a n d
a d d i t i o n a l  d r i l l i n g .

 T h e  d a ta  g a th e re d  a t  th i s  s t a g e  w i l l  a l s o  p ro v i d e  th e
b a s e l i n e  d a ta  fo r  th e  m o n i to r i n g  p r o g r a m .

D e ta i l e d  c o m p u te r

b a s e d  re s e r v o i r
s i m u la t i o n s

 Wh i l e  p a r t  o f  th e  f i e ld  a p p r a i s a l  a n d  d e v e lo p m e n t ,  f o r

g e o s e q u e s t r a t i o n  t h i s  w i l l  b e  a  m a j o r  e x e r c i s e  a s  th i s
i s  a  c o m p u t e r i z e d  s im u l a t i o n  o f  t h e  s u b s u r fa c e
b e h a v i o u r  o f  t h e  c a rb o n  d i o x id e  o v e r  t im e .

 T h e  m o d e l  w i l l  b e  u s e d  b y  re g u la t i n g  a u t h o r i t i e s  t o
c e r t i f y  t h a t  t h e  p ro p o s e d  lo c a t io n  fo r  s e q u e s t r a t i o n
m e e t s  th e  r e q u i r e d  s t a n d a r d s .

 T h is  s ta g e  i s  a  d e s k t o p  s t u d y  u s i n g  p r o p r i e ta ry  o i l  a n d
g a s  in d u s t r y  s o f tw a re .

F i e l d  d e v e l o p m e n t
 T h e  n u m b e r  a n d  t y p e  o f  C O 2  i n j e c t i o n  w e l l s  h a v e  to  b e

o p t i m i z e d ,  p la n n e d  a n d  c o n s t ru c te d .

 T h e  c o s t  o f  u s in g  C O 2  r e s i s t a n t  m a t e r i a l s  (p i p e s ,
c e m e n t ,  e tc )  h a s  t o  b e  in c lu d e d .
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 In - f i e ld  i n f ra s t ru c tu re  re q u i r e m e n t s  f o r  t ra n s p o r t i n g
C O 2  a r o u n d  th e  s e q u e s t r a t i o n  s i te  a l s o  r e q u i r e  d e s ig n
a n d  c o n s t ru c t i o n .

 M o n i to r in g  re q u i re m e n ts  a r e  a l s o  f i n a l i z e d ,  a n d
d e p e n d in g  o n  t h e  c h a r a c te r i s t i c s  o f  th e  re s e r v o i r  ro c k s ,
m a y  re q u i re  w e l l s  to  b e  d r i l l e d .

 T h e  t i m in g  o f  f i e l d  d e v e lo p m e n t  i s  o p t im iz e d  to  m a tc h
th e  s t a r t  o f  s u p p l y ,  th e  a m o u n t  o f  s u p p l y  a n d  t h e
c h a n g i n g  in je c t i o n  ra te  o f  t h e  w e l l s  o v e r  t im e .

 T h e  c o s ts  o f  f i e ld  d e v e lo p m e n t  a r e  c o n s i d e ra b ly  l o w e r
w h e n  u s in g  e x i s t i n g  i n f ra s t r u c tu r e  i n  d e p l e te d  o i l  a n d
g a s  f i e ld s .

In je c t i o n

 T h e  f i e ld  o p e r a t o r  ta k e s  t h e  C O 2  s u p p l i e d  b y  th e
p i p e l i n e  o p e ra to r  a n d  i n je c t s  i t  d o w n  th e  in j e c t i o n  w e l l s
in to  t h e  c h o s e n  re s e r v o i r  ro c k s .

 We l l s  n e e d  to  b e  m o n i to re d  f o r  ra te  o f  i n j e c t io n  a n d
m a in ta in e d  to  b o th  s a fe l y  m a x i m iz e  th e  r a t e  o f
i n je c t i o n  a n d  re d u c e  th e  p o t e n t ia l  f o r  l e a k s .

 T h e  in - f i e l d  C O 2  d i s t r i b u t i o n  s y s te m  ( p i p e s  a n d  p u m p s )
a l s o  n e e d  t o  b e  m a in t a i n e d  a n d  c o n s t ru c t e d  a s  n e e d e d .

V e r i f i c a t i o n

 A n  i n d e p e n d e n t  c e r t i f i c a t i o n  o n  t h e  a m o u n t  o f  C O 2

in je c t e d  a n d  t h e  l i k e l i h o o d  o f  i t  s ta y in g  in  s t o ra g e  f o r
th e  m i n im u m  re q u i r e d  t i m e s  w i l l  b e  re q u i re d .

 T h is  k in d  o f  w o r k  c a n  b e  c a r r i e d  o u t  e i t h e r  b y
g o v e rn m e n t  o r  b y  t h e  g l o b a l  o r g a n is a t i o n s  th a t
t y p i c a l l y  c a r r y  o u t  s u c h  w o r k .

M o n i to r in g

 D u r i n g  th e  o p e ra t i o n  o f  th e  s e q u e s t ra t i o n  f i e ld ,

m o n i to r in g  fo r  l e a k a g e  b o t h  a t  th e  w e l l  h e a d s  a n d  o t h e r
lo c a t i o n s  w i l l  t a k e  p la c e .  T h i s  w o u ld  t y p i c a l l y  b e
c a r r i e d  o u t  b y  t h e  f i e l d  o p e ra to r ,  w o r k i n g  to  a n  a g r e e d
p l a n  w i th  t h e  re g u la t o r s .

 P o s t -c lo s u r e  m o n i t o r i n g  w i l l  b e  r e q u i r e d  t o  c h e c k  th a t
th e  C O 2  i s  s t i l l  b e h a v i n g  a s  p re d ic te d .

C l o s u r e

 A t  t h e  e n d  o f  th e  l i f e  o f  th e  f i e ld ,  i n j e c t i o n  w e l l s  w i l l  b e
s u i t a b l y  p l u g g e d  o r  s e a le d ,  a n d  t e s t i n g  w i l l  b e  re q u i r e d
to  s h o w  t h a t  t h e  C O 2  i s  b e h a v i n g  in  th e  m a n n e r

p r e d ic te d  b y  t h e  c o m p u t e r  re s e rv o i r  m o d e ls  b e fo re
h a n d o v e r  to  th e  g o v e r n m e n t .

 D u e  to  th e  p o t e n t i a l  l o n g  l i f e  o f  i n je c t i o n  f i e ld s  ( 4 0

y e a r s  o r  m o re )  i t  i s  p o s s i b l e  th a t  i n d i v id u a l  w e l l s  m a y
b e  d e c o m m is s io n e d  ra t h e r  t h a n  th e  w h o l e  f i e ld .

P o s t -c lo s u r e

 O n c e  t h e  s e q u e s t ra t i o n  f i e ld ,  o r  p a r t s  t h e re o f ,  a r e
h a n d e d  b a c k  to  g o v e rn m e n t ,  t h e y  w i l l  b e  re s p o n s ib l e
fo r  m o n i t o r in g  t h e  f i e l d s ,  i n  c o n ju n c t io n  o f  l o n g  te rm
m a in te n a n c e  o n  d e c o m m is s io n e d  in f ra s t r u c tu re  th a t
m a y  b e  a  s o u rc e  o f  l e a k a g e .

 T h e  f i e ld  o p e r a t o r  m a y  b e  re q u i re d  to  c o v e r  t h e  c o s t s

o f  f u l l  d e c o m m is s i o n i n g  in  a  m a n n e r  th a t  m a x i m i z e s  t h e
lo n g  t e rm  s to r a g e  o f  C O 2 .

 O f  p a r t i c u l a r  i n te re s t  w i l l  b e  th e  p o t e n t i a l  f o r  l o n g  te r m
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le a k a g e  f ro m  o i l  a n d  g a s  e x p lo ra t i o n  w e l l s  th a t  m a y
b e c o m e  a  p r o b l e m  a f te r  th e  d e c o m m is s io n i n g  o f  t h e
s e q u e s t ra t i o n  f i e l d s .

 A n o t h e r  i m p o r t a n t  ro l e  o f  th e  re g u l a to rs  w o u l d  b e  to

e n s u re  th a t  a d d i t i o n a l  C O 2  s e q u e s t r a t i o n  p ro j e c ts  i n
th e  a r e a  o f  th e  d e c o m m i s s i o n e d  f i e l d  d o  n o t  r e d u c e  t h e
in te g r i t y  o f  t h e  s e q u e s t ra t i o n  p l a n  o f  t h e  o r ig in a l  f i e ld .

Suitab le locat ions for geosequest ra t ion

A nu mb er  o f  su i t ab le  ge o lo g i ca l  c on d i t io ns  ha ve  be en  i den t i f ie d  as  go od  fo r
lo ng  t e rm  g eos eq ue s t r a t ion .   T hes e  a re  l i s ted  i n  t he  t ab l e  be l ow .

Figu re  04 :  Loc at io ns  fo r  g eo se que st ra t io n

G e o s e q u e s t r a t i o n  L o c a t i o n D e s c r i p t i o n

D e e p  s a l i n e  a q u i fe rs

 P o ro u s  a n d  p e r m e a b le  ro c k  l a y e rs  th a t
c o n t a i n ,  a s  th e  n a m e  s u g g e s t s ,  w a te r  t o o  s a l t y
fo r  n o rm a l  u s a g e  f o r  l i v e s to c k  o r  i n d u s t r i a l
u s e .

 M a y  b e  th e  s a m e  re s e r v o i r  ro c k s  a s  o i l  a n d
g a s  f i e ld s .

 T h o u g h t  t o  h a v e  th e  h ig h e s t  g l o b a l  p o t e n t i a l
fo r  o v e ra l l  c a p a c i t y  to  s t o r e  C O 2 .

D e p l e t e d  o i l  a n d  g a s  f i e ld s

 S i m i la r  t o  d e e p  s a l i n e  a q u i f e r s ,  b u t  w i t h  th e
a d v a n t a g e  t h a t  t h e  t r a p p in g  m e c h a n i s m s  f o r
th e  C O 2  a re  w e l l  u n d e rs to o d .

 T h e  c h a ra c t e r i s t i c s  o f  th e  r e s e rv o i r  a re  v e ry
w e l l  u n d e rs to o d ,  a n d  th e  u s e  o f  e x i s t i n g
in f r a s t ru c t u re  m a y  c u t  th e  c o s ts  o f  f i e l d
a p p r a i s a l  a n d  d e v e lo p m e n t  d r a m a t i c a l l y .

 S u c h  f i e l d s  w i l l  l i k e l y  b e  t h e  lo c a t io n s  f o r  m o s t
e a r l y  d e v e l o p m e n ts ,  h o w e v e r  th e re  a re

c o m p l i c a t i o n s  re la te d  t o  p o t e n t ia l  l e a k a g e  f r o m
e x is t i n g  o i l  a n d  g a s  w e l l s .

U n m i n e a b l e  d e e p  c o a l
fo rm a t io n s

 C o a l  r e s e rv e s  s o  d e e p  u n d e rg ro u n d  t h a t  t h e y
a r e  u n l i k e l y  t o  e v e r  b e  m i n e a b le .

 S u c h  r o c k s  m a y ,  w i th  a  l i t t l e  b i t  o f  a s s i s ta n c e ,
h a v e  g o o d  s to r a g e  c h a ra c te r i s t i c s .
S e q u e s t ra t i o n  l o c a t io n s  w i l l  b e  d e p e n d e n t  o n
th e  e x i s t e n c e  o f  c a p  ro c k s .

 Q u e e n s la n d  h a s  a  n u m b e r  o f  d e e p  c o a l
d e p o s i t s  th a t  m a y  b e  s u i ta b l e .

C o a l  s e a m s  fo r  e n h a n c e d
c o a l  b e d  m e th a n e  p ro d u c t io n

 C a rb o n  d i o x id e  d i s p la c e s  m e t h a n e  m o le c u l e s

f r o m  t h e  c o a l  a n d  e f f e c t i v e l y  s t i c k s  t o  th e
s u r f a c e  o f  th e  c o a l .  T h is  w i l l  b o th  e n h a n c e  t h e
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c o a l  b e d  m e th a n e  p ro d u c t io n p r o d u c t io n  o f  m e th a n e  a n d  s t o r e  c a r b o n
d i o x id e .

 F o r  e c o n o m i c  r e a s o n s  th e  u s e  o f  t h i s  t y p e  o f

l o c a t i o n  w i l l  d e p e n d  o n  th e  c l o s e  p ro x im i t y  o f
th e  C O 2  s o u rc e  t o  th e  c o a l  b e d  m e th a n e  f i e ld s
in  q u e s t i o n .

O i l  re s e r v o i rs  f o r  e n h a n c e d
o i l  re c o v e r y

 A s  a n  o i l  p ro d u c t i o n  f i e ld  a g e s  t h e  ra te  o f
e x t r a c t i o n  o f  o i l  b e c o m e s  lo w e r  a n d  lo w e r .
C a rb o n  d i o x id e  c a n  b e  u s e d  t o  e n h a n c e  th e

re c o v e ry  o f  th e  re m a i n i n g  o i l  a s  i t  b o th
p r o v id e s  a d d i t i o n a l  p re s s u re  t o  t h e  o i l  f i e ld ,
a n d  th ro u g h  i t s  c h e m i c a l  p ro p e r t i e s  a l s o  h e lp s
re le a s e  t h e  o i l .

 T h is  t e c h n o lo g y  h a s  b e e n  u s e d  b y  th e  o i l
i n d u s t ry  fo r  m a n y  y e a rs  a n d  fo rm s  t h e  b a s i s  o f
s e q u e s t ra t i o n  te c h n o l o g y .

 T h e  la c k  o f  s u i t a b le  o i l  f i e ld s  i n  Q u e e n s l a n d
m e a n  t h i s  i s  n o t  a s  a t t ra c t i v e  a  s o lu t i o n ,  b u t
th e  p r o x i m i t y  to  C o o p e r  B a s i n  m a y  l e a d  t o  th e
d e v e lo p m e n t  o f  C O 2  p i p e l i n e s  t o  f a c i l i t a te  th i s
s o lu t i o n .

A l l  o f  th es e  r eq u i re  th e  C O2  to  b e  in j ec te d  i n  a  c om pr ess ed  se mi - l iqu id  s t a te  –

te rm ed  su pe rc r i t i c a l  ph ase  –  t o  a  d ep th  ge ner a l l y  g r ea te r  t han  8 00  m be low

su r fac e .  At  th es e  dep th s ,  th e  CO2  s hou ld  s tay  i n  i ts  c omp re sse d  s ta te ,

re qu i r ing  l ess  v o l ume  o f  r oc k  fo r  s to r in g  the  C O2 th an  i f  i t  w as  a l lo we d  t o  re -

ex pa nd  ba ck  to  a  g as  ph ase .

Ensuring the CO2 remains s tored

A la ye r  o f  imp er me ab l e  sed im en ta r y  roc k ,  t e rm ed  a  se a l  o r  c ap  ro ck  ov er ly i ng

th e  s to ra ge  re se rv o i r  i s  r eq u i red  t o  p re ve n t  th e  c a r bo n  d io x id e  f r om mo v in g

ba ck  t o  t he  su r f ac e .

Th e  ab i l i ty  o f  t he  se a l  ro ck  t o  b o th  c on ta in  th e  C O2  a nd  no t  b e  de gra de d  b y

e i th e r  th e  s to ra ge  p r oc ess es  o r  t he  CO 2 i t se l f  w i l l  ne ed  to  be  a de qua te ly

p r ov ed  p r io r  t o  in jec t i on  o f  C O2.

Th e  in teg r i ty  o f  s uch  a  se a l  o ve r  e x is t i ng  o i l  and  g as  f i e l ds  is  l a rg e l y  p ro ve n  i n

th e  se nse  t ha t  i n  o rd er  to  c on ta i n  o i l  a nd  ga s  the y  ha ve  mo s t  o f  t he  de s i r ed

ch ar ac te r is t i c s  fo r  a  C O2 se qu es t ra t io n  p r o je c t .
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I f  a re as  w i tho u t  o i l  an d  g as  f ie l ds  a r e  ch ose n  as  se qu es t ra t io n  s i tes ,  the n  th e

in te g r i ty  o f  t he  s ea l  r ock s  w i l l  ne ed  to  b e  p ro ved ,  wh ich  i s  a  r e l a t i ve ly  ne w

sc ie nc e .

Co ns eq uen t l y ,  de p l e te d  o i l  a nd  ga s  f ie ld s ,  o r  t he  ma rg ins  o f  e x i s t ing  o i l  an d

ga s  f i e ld s  w i l l  be  th e  bes t  lo ca t io ns  to  s ta r t  geo se qu es t ra t io n .

I t  s ho u ld  b e  n o ted  th a t  i t  m ay  be  a cce p tab le  to  ha ve  k now n loc a t io ns  fo r

le ak ag e  o f  CO2  th r oug h  cap  r oc ks  as  lo ng  a s  t he  CO 2 is  su bs equ en t l y  t ra ppe d

by  o th e r  se a ls  h ig her  u p ,  o r  i s  t u r ned  i n to  a  m ine ra l  fo r m tha t  pe rma ne n t l y

s to r es  th e  CO2 .  Th e  W ey bur n  p r o je c t  in  C an ada  i s  t es t i ng  su ch  me ch an i sm s .

Wh i l e  sea ls  p r ev en t  g eo log ic a l  le ak age  u pw ard s ,  th e  CO 2 m ay  mi g r a te  o ve r

t i me  i n  a  l a te ra l  mov em ent .  Wh ere  t he  CO 2 w i l l  m ig ra te  to  a nd  th e  ra te  a t

wh ic h  i t  w i l l  do  s o  n ee ds  to  b e  u nd ers to od .

I f  d u r ing  i ts  la te ra l  m ig r a t io n  t he  CO 2 me ets  a  na tu ra l  g eo log ic a l  ba r r ie r  t he n

th e  sy s te m is  ca l l ed  a  con s t ra ine d  f ie ld .  A g oo d  a na lo gy  fo r  c on s t ra i ne d

sy s tem s  w ou ld  be  s t re am s  d ra in ing  i n to  d am . T he  wa te r  i s  t r app ed

(c on s t ra i ne d)  by  t he  da m. An d  jus t  as  a  da m c an  ov er f l ow ,  a  co ns t r a in ed

sy s tem  ca n  rec e i ve  to o  muc h  CO 2,  me an i ng  t ha t  s ome  w i l l  b yp ass  i t .

Wh er e  the re  is  n o  na tu r a l  ge o l og i ca l  b a r r i e r  to  la te ra l  m ig ra t io n  o f  th e  C O2

th en  i t  i s  ca l le d  an  un con s t ra ine d  f ie ld .  The  l ack  o f  a  g eo log ic a l  co ns t ra in t

do es  n o t  me an  th a t  ge os equ es t r a t i on  is  n o t  po ss ib l e .  T he  su i ta b i l i ty  o f

un co ns t ra in ed  f i e l ds  w i l l  de pe nd  on  th e  d i s ta nc e  t he  C O2 ha s  t o  t r ave l  and  t he

ra te  a t  w h i ch  i t  t r av e l s .  I f  t he  CO 2 w i l l  tak e  ten s  o f  th ou san ds  o f  y ea rs  be fo re

le ak ag e  i s  pos s i b l e  t he n  u nc on s t r a i ned  f ie lds  w i l l  b e  su i ta b le .

F i na l l y ,  th e  i n t eg r i t y  o f  th e  in j ec t io n  we l ls  a nd  o the r  i n f ras t r uc tu r e  tha t

pe ne t r a te s  the  s eq ues t r a t i on  r ese rv o i r s  ne eds  t o  b e  en sur ed  by  c a r e fu l  des ig n

an d  us age  o f  m ate r ia l s  tha t  bo th  ma in ta i n  the i r  ch ar ac te r is t i c s  ov er  lo ng

pe r i od s  o f  t im e  an d  c an  re s i s t  th e  co r ro s i ve  p r ope r t ie s  o f  con ce n t ra ted  CO 2.
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How CO2 behaves in  the long term

CO 2 is  in je c te d  in  a  co mpr es se d  s em i - l iq u i d  s ta te  in to  th e  po r es  o f  t he

re se rv o i r  r ock .

Ov er  a  pe r i od  o f  t hou sa nds  o f  yea rs ,  t he  C O2 d i sso lv es  s l ow ly  in to  th e  wa te r  i n

th e  re ser vo i r .  T h i s  C O2  r i ch  w a te r  the n  mi g ra te s  s lo w l y  a lo ng  i t s  no r ma l  p a th .

Th e  ra te  o f  mi g r a t ion  c an  be  v e ry  s low ,  me asu re d  i n  te rms  s uch  a s  met re s  p e r

th ou sa nd  ye ars ,  o r  i t  c an  be  r e la t i ve l y  fa s t ,  d epe nd in g  o n  the  l oc a t i on .

As  t he  CO 2 r ic h  wa te r  m ig r a tes  th ro ugh  t he  re se rvo i r  r ock s  i t  in te rac ts  w i th

th os e  roc ks  an d  th e  o th e r  mi ne ra l s  in  th e  wa te r  to  f o r m m in era ls  t ha t

pe rm an en t ly  t r ap  s ome  o r  a l l  o f  t he  CO 2.  T h is  p roc es s  w i l l  l i k e l y  tak e  ten s  o f

th ou sa nds  o f  y ea rs .

Be ca us e  o f  the  p o ten t ia l  m ig ra t io n  o f  CO 2 ove r  t im e  (b o th  v e r t i c a l  an d  la t e r a l

mi g r a t ion )  i t  i s  i mpo r tan t  t o  und er s ta nd  s equ es t ra t i on  f i e l ds  as  w ho l e  sys te ms

ra th e r  th an  d i sc re te  lo ca t io ns .  T o  use  a no the r  wa te r  b ase d  ana lo gy ,

se qu es t ra t i on  sy s tems  a re  s i mi la r  t o  w a te r  ca tc hme nts  in  th a t  ov e r  ve ry  lo ng

pe r i od s  o f  t im e  th e  C O2  ma y  mi g ra te ,  l in k  up  w i th  o the r  C O2  s t re am s  a nd

u l t i ma te l y  e i t he r  run  i n to  a  g eo l og ica l  co ns t ra in t  o r  run  u p  t o  th e  s u r fac e .

Wh i l e  suc h  mig ra t i on  w i l l  ha pp en  ov er  ma ny  th ou san ds ,  i f  no t  m i l l i ons  o f  y ea rs ,

i t  i s  inc um ben t  on  th e  gov er nm ent  t o  e ns ur e  t ha t  t he  s ys tem  is  u se d  w is e ly  a nd

th a t  n o t  so  mu ch  C O2 is  pu t  in to  th e  s ys te m tha t  i t  i s  ov er loa de d  and  l eak ag e

oc cu rs .

In i t ia l l y  p ro j ec ts  w i l l  l i ke ly  oc cu r  i n  o r  a t  t he  ma rg ins  o f  e x i s t ing  o i l  an d  gas

f i e l ds  as  t he  l i ke ly  mi g ra t i on  pa th s  f o r  C O2 a r e  w e l l  und er s to od .
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Chapter 04 Skills/knowledge required to sequester CO2

The history  of  the  technology

Th e te chn o l ogy  a nd  kn ow led ge  b ase  b eh i nd  g eos eq ues t r a t ion  c ome s  f r om th e

o i l  an d  g as  in du s t ry .

Th e  in dus t r y  d ev e l ope d  tec hn iq ues  f o r  th e  ide n t i f i ca t i on  o f  su i t ab le  o i l  a nd  g as

re se rv o i r s ,  an d  th e  c ha rac te r i za t io n  a nd  d eve lo pme nt  o f  t ho se  f i e l ds .  W hen

en ha nc ed  o i l  r ec ov ery  u s in g  CO 2 b ec ame  n ec ess ar y  t he  i ndu s t ry  ad ap ted

ex is t i ng  te chn o l og ies  a nd  kn ow led ge  to  i n j ec t  C O2 in to  ex is t in g  o i l  f ie lds .

The oi l  and  gas industry has  the right  knowledge and  ski l ls

Su cc es s fu l  geo se qu es t ra t io n  de pen ds  on  u s i ng  ge o lo gy ,  geo ph ys i cs  a nd

ge oc he mis t r y  a s  to o ls  t o  u nd er s ta nd  th e  su i ta b i l i t y  o f  th e  res er vo i r  fo r

se qu es t ra t i on .  T he se  sc ien t i f i c  d is c ip l i ne s  a re  co mp le x  a nd  me as ur e  r es u l t s  in

te rm s  o f  p r oba b i l i t ie s .

Th e  op era t i on  o f  g eos eq ues t r a t ion  f ie l ds  r e l i es  on  t he  te ch no l og y  and

kn ow le dge  o f  t he  o per a t ion  o f  o i l  a nd  ga s  f ie ld s .  Mu ch  o f  t he  kn ow -ho w and

te ch no log y  was  d ev e lo pe d  b y  th e  o i l  an d  ga s  s e r v ic e  co mpa n i es  wo rk ing  f o r

p r iv a te  o i l  co mp an ies  a nd  a l so  fo r  na t io na l  o i l  co mp an ies  w h ic h  co n t r o l  th e

ma jo r i ty  o f  th e  wo r ld ’s  kn ow n res er ves .

Po we r  gen er a to rs  a nd  o the r  i nd us t r i es  a r e  goo d  a t  bu i l d in g  and  o pe ra t in g

ma ch in es  an d  p ro ce sse s .  Th e  co s ts  o f  c on s t ruc t i on  ca n  be  qu an t i f ie d ,  th e  r i s ks

ar e  re la ted  to  e i t he r  m ach in es  o r  m en  an d  the  e mph as is  i s  o n  r e l ia b i l i t y  a t  th e

lo we s t  po ss ib l e  co s t .  I n  o th e r  wo rd s ,  th e r e  i s  l i t t l e  com pr ehe ns io n  o f  the

va r i ab i l i ty  o f  t he  su bs ur f ac e  as  th is  mo de  o f  t h in k i ng  an d  ana ly s i s  i s  no t  a

d i sc ip l in e  o f  th os e  i nd us t r i es .

In  b us ine ss  te rm s ,  th e  ba r r i e r s  t o  en t ry  t o  t he  ge os eq ues t r a t i on  b us i ne ss  a r e

ve ry  h igh ,  and  o n l y  h ig h ly  s k i l le d  o i l  a nd  ga s  com pa n i es  w i l l  l i ke ly  be  ab le  t o

de l i ve r  t h i s  b us in ess .  Th i s  w i l l  be  t r ue  a t  l ea s  f o r  t he  ne x t  15  t o  2 0  yea rs .

Co ns eq uen t l y ,  th e  ex i s t ing  o i l  an d  gas  i nd us t ry  an d  o i l  a nd  ga s  se rv i ce

co mp an ies  w i l l  b e  the  n a tu ra l  own er s  o f  ge ose qu es t ra t i on  f i e ld s ,  w i th  p owe r

s ta t io ns  an d  t he i r  l i ke  p r ov id ing  C O2 to  t he  f i e ld  o pe ra to r s .
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A mo re  co mp reh en s i ve  b r eak do wn  o f  t he  sk i l l s  o f  th e  va r io us  in du s t r ie s  a re  a s

fo l l ow s .

Figu re  05 :  Abi l i ty  to  d e l i ve r  on ge ose qu es t ra t ion
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In  s ho r t ,  t he  o i l  and  g as  in du s t r y ,  an d  se rv i ce  co mp an ies ,  hav e  th e  t ec hno lo gy

an d  kn owl ed ge ,  a nd  a l so  ha ve  a  de c i s io n  ma k in g  f ra me wo rk  th a t  sp ec i f i ca l l y

ta ke s  in t o  acc ou n t  th e  k in ds  o f  r i s ks  th a t  w i l l  be  i nv o lv ed  in  g eo seq ue s t r a t io n .

I t  i s  un l i k e ly  t ha t  p ow er  ge ne ra to r s  o r  o the r  m a jo r  so urc es  o f  C O2  w i l l  be  a b l e

to  a f f o rd  t o  p u r ch ase  t hes e  sk i l l s  fo r  i nd iv i du a l  p r o j ec t s  and  i mp lem en t

ge os eq ues t r a t i on  i n  a  f ie l d  de d ic a ted  to  t ha t  s ing le  p ro j ec t .
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Chapter 05 Commercial  issues for geosequestration

Lack o f  rewards

Ri gh t  now  the r e  a r e  n o  f in an c i a l  be ne f i t s  fo r  a ny  o r ga n is a t ion  t o  imp le men t

ge os eq ues t r a t i on  i n  Aus t ra l i a .  No r  i s  th e r e  a ny  le ga l  req u i rem en t  fo r

ge os eq ues t r a t i on .

Th os e  few  d emo ns t r a t i on  p r o j ec ts  th a t  a r e  kno wn  in  t he  me d i a  a re  p a r t ia l l y

fu nd ed  by  c omp an ie s  t ha t  r ec og n is e  som eth i ng  sh ou l d  be  do ne  an d  a r e  h op e fu l

th a t  s ome  k ind  o f  ca r bo n  c re d i t  t r a d in g  re g im e o r  ca rb on  ta x  w i l l  bec om e r ea l i ty

so on er  ra th e r  th an  la te r .

Ev en  w i th  c a rb on  c red i t s  ( s i mi la r  t o  Kyo to  Pr o toco l  ba sed  t rad in g  reg im es ) ,  th e

pr ic e  o f  c r ed i ts  w i l l  b e  u n l i k e ly  t o  s up po r t  th e  i nd us t ry  o n  a  c om mer c i a l  ba s i s  i n

th e  im med ia te  fu tu re  fo r  two  m a in  r eas on s .

1 )  Th e  fu l l  su i te  o f  low  c os t  c a r bon  c ap tu r e  tec hn o lo g i es  to u ted  as  t he  wa y

fo rw ar d  a re  un l i ke ly  to  ma ke  t he  t r ans i t io n  f ro m the  l abo ra to r y  to

co mm er c ia l  p la n t s  un t i l  a t  l ea s t  20 20 .

2 )  To  l ow er  th e  c os ts  o f  s equ es t r a t i on  to  a cc ep tab le  le ve ls  w i l l  re qu i re  t he

c r ea t i on  o f  CO 2 f i e ld  o per a to r s  w ho  ca n  ta ke  ad van ta ge  o f  e con om ie s  o f

sc a l e  by  ta k in g  CO 2 f ro m m u l t i p le  s our ce s .  I t  i s  h a r d  to  im ag i ne  a ny

pr iv a te  s ec to r  p a r ty  o r  co ns or t iu m dev e l op ing  a  CO 2 f i e ld  o u t  o f  t he

go od ne ss  o f  th e i r  hea r t s .  Th e  ava i l ab i l i ty  o f  C O2 so ur ces  a nd  a  su i ta b l e

p r ic in g  m ec han is m w i l l  p re ce de  th e  dev e l op men t  o f  su ch  f i e l ds .

In  o th e r  wo rds ,  co mpa n i es  w i l l  on ly  ge os eq ues te r  i f  i t  i s  a  ch ea pe r  o p t ion  t ha n

pa y i ng  th e  cos ts  o f  a  c a rb on  p ena l t y .

As  i t  see ms  ex ce ed ing ly  d i f f i c u l t  t o  r ea ch  th e  tou te d  CO2  e mis s i on  cu t  ta r ge ts

w i th ou t  g eo seq ue s t ra t io n  a s  pa r t  o f  th e  so lu t io n ,  Go ve rnm en t  w i l l  l i k e l y  t ak e  a

ro le  i n  d ev e lo p i ng  th is  in du s t ry  ov e r  an d  abo ve  s i mp ly  in t r odu c i ng  a  ca rbo n

t r ad in g  r eg ime  a nd  le av ing  i t  to  th e  m ar ke t .
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Find ing and  developing CO2 f ie lds  –  who wi l l  f ront  up the  cash?

I f  y ou  se ar ch  fo r  o i l  a nd  ga s  the re  is  a  p o te n t ia l  b ig  pa y  o f f  i f  you  s ucc ee d .  As

th ey  s ay ,  t he r e  ca n  b e  a  p o t  o f  g o l d  a t  th e  b o t tom  o f  the  w e l l .   H owe ve r ,  th e

ch an ce s  o f  suc ce ss  ma y  be  as  l i t t le  as  o ne  in  o ne  th ou san d  o r  ev en  le ss .

Th e  lo w p ro bab i l i t y  o f  suc ce ss  do es  no t  de te r  p eop le  f rom  b uy i ng  s har es  in

sp ec u l a t i ve  o i l  an d  g as  ex p l o r a t i on  co mp an ies .  In  a  b r oad  s ens e ,  i nve s t ing  i n

o i l  an d  g as  ex p l o r a t i on  is  l i k e  t ak ing  a  b e t  on  a  ho rs e .  Th e  h or se  mi gh t  w in ,  bu t

in  c as e  i t  doe sn ’ t  yo u  don ’ t  b e t  a l l  y ou r  sav in gs  on  i t .

Wh en  i t  c om es  to  g eos eq ues t r a t ion  t he r e  a r e  c u r ren t l y  no  re war ds  o r  i nc en t iv es

av a i la b le  f o r  in ve s to rs .

To  c om pou nd  ma t te r s ,  th e  c os t  o f  ex p lo r i ng  fo r  and  d ev e lo p i ng  CO 2 f ie ld s  i s

l i ke ly  to  b e  m uc h  h ig he r  t ha n  exp lo r in g  fo r  o i l  an d  ga s .  Fo r  e xa mp le ,  t he

pr es en ce  o f  o i l  an d  g as  me an s  tha t  the  s ea l  r oc ks  ov er ly i ng  th e  f i e ld  a re  in ta c t .

Th is  i s  n o t  th e  ca se  in  ge os eq ues t r a t i on  w her e  the  s u i tab i l i ty  o f  tho se  se a l

ro ck s  w i l l  s t i l l  h ave  t o  b e  p r ove d .  Mo re  e xpe ns ive  m ate r i a l s  n ee d  to  be  us ed ,

an d  mo re  co mpr eh en s iv e  da ta  ma y  b e  req u i re d  t o  dev e l op  p r ed ic t i v e  geo lo g ic a l

mo de ls .

Th e  vo la t i l i ty  a nd  be ha v io u r  o f  p r i ces  o f  c re d i ts  in  a  fu tu re  CO 2 t ra d i ng  re g i me

ar e  a l so  co mp l e te l y  u nk now n.  O n ly  s u f f i c ie n t l y  h ig h  p r ice s  w i l l  en cou ra ge

in ve s tmen t  in  th e  r i s ky  lo ng  t e rm  a c t i v i t i es  as soc ia te d  w i t h  t he  e xp l o r a t i on  f o r ,

ap pr a i sa l  a nd  de ve lop me nt  o f  g eos eq ues t r a t ion  f ie l ds .

Co ns eq uen t l y ,  i t  i s  u n l i ke ly  t ha t  i nve s to r s  w i l l  p u t  t he i r  own  m on ey  a t  r i s k  i n

th e  se arc h  fo r  g eo seq ue s t r a t io n  f ie lds  u n t i l  i t  i s  c le a r  th a t  th e r e  a re  po te n t ia l

re wa rd s .

Ad d i t i ona l l y ,  th e r e  i s  on l y  so  mu ch  mo ne y  inv es to r s  a r e  w i l l in g  to  pu t  a t  r i s k  a t

an y  t i me ,  a nd  i t  w ou l d  be  na ïv e  t o  ass um e tha t  as  mu ch  mo ne y  w i l l  be

av a i la b le  f o r  th e  geo se que s t ra t io n  ind us t r y  a s  the re  i s  f o r  th e  o i l  a nd  ga s

in du s t r y  fo r  m an y  yea rs  to  c om e.

Wh at  t h is  m ean s  fo r  t h i s  n as ce n t  in dus t r y  i s :

 O i l  an d  g as  co mp an ies  w i l l  c on t in ue  ex p l o r a t i on  e f fo r t s  u s i ng  mo s t ly  th e

sa me  tech n i que s  as  re qu i re d  fo r  g eo seq ue s t ra t io n .
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 No  a dd i t i on a l  fu nd s  w i l l  b e  re lea se d  t o  th e  p r i va te  se c to r  by  sh ar eho ld e rs

an d  in ves to rs  fo r  geo se que s t ra t io n  exp lo ra t io n  and  d ev e lo pm ent  u n t i l  a t

le as t  202 0 .

 To  d ev e lo p  th i s  in dus t r y ,  o i l  and  g as  ex p l o re rs  sh ou ld  be  g ive n  r i gh t s  to

co nv er t  d is cov er y  o f  po ten t i a l  ge os equ es t r a t i on  f i e l ds  to  a  ge os eq ues t r a t i on

te nu re .

 Th e  go ver nm ent  m ay  re qu i re  t he  lo dg eme nt  o f  a dd i t i on a l  in fo rma t i on  f r om

ex p l o r a t i on  an d  p r odu c t ion  a c t iv i t i es  wh ic h  a re  pe r t in en t  t o

ge os eq ues t r a t i on .

 A fo cu s  o n  ex i s t in g  o i l  an d  ga s  f ie lds  w h i ch  ha ve  a l re ady  b een  e xp lo r ed  an d

de ve lo ped  a s  t he  f i r s t  loc a t io ns  fo r  g eo se que s t ra t io n .

 Ind icative  cash  f low prof i les  for a CO2 f ield operator

Wh en  l ook in g  a t  po ten t i a l  re gu la t io ns  an d  po l ic y  f o r  t he  ge ose qu es t ra t i on

in du s t r y  i t  i s  i mp or tan t  t o  co ns i de r  t he  l i ke ly  ca sh  f low  p ro f i l es  o f  a n  o pe ra to r .

Ca sh  f low s  a re  l in ked  t o  a  n um ber  o f  c on s i de r a t ion s ,  i nc l ud ing ;

 Th e  in dus t r y  w i l l  l i k e l y  c on s i s t  o f  s t an d  a lo ne  CO 2 f i e ld  o per a to r s  w ho  a r e

su pp l i ed  by  CO 2 p i pe l in e  o pe ra to r s ,  wh o  in  tu rn  t r an sp or t  t he  CO 2 f ro m

mu l t ip le  so urc es .

 Th e  ex p lo ra t io n  ph ase  m ay  ta ke  up  t o  f i v e  yea rs ,  d u r in g  w h i ch  t i me

s i gn i f i ca n t  lo ss es  w i l l  be  i nc u r r ed  wh ic h  w i l l  no t  h av e  m uc h  o f  a  rev en ue

s t re am  to  b e  o f f se t  a ga ins t .

 Ap pr a i sa l  a nd  de ve lop me nt  o f  a  f i e l d  w i l l  be  co s t l y  du e  b o th  t o  th e  a mo unt

o f  d a ta  r eq u i r ed  t o  s a t is f y  re gu l a to ry  p ro ces se s  a nd  a lso  d ue  to  t he  h i gh

co s t  o f  t he  CO 2 re s is ta n t  ma te r ia ls  (h ig h  g ra de  s tee ls ,  n ew  po ly me rs ,

sp ec ia l i s t  cem en t ,  e t c . )  t ha t  a re  r equ i r ed  fo r  in f ra s t ruc tu re .

 CO 2 p i pe l in es  w i l l  a l so  ta ke  s eve ra l  y ea rs  to  p ass  t h r oug h  reg u l a to ry

p r oc es ses  a nd  th e  ve r y  h ig h  ca p i t a l  co s t s  o f  bu i ld in g  the  p ipe l i ne s  w i l l  b e

t i me d  to  me e t  th e  beg in n in g  o f  ge os equ es t r a t i on .  T he re  is  a  r i s k  t ha t

p i pe l i ne  co ns t ru c t ion  w i l l  c om men ce  p r io r  to  th e  f in a l  ap pr ova ls  o f  t he

ge os eq ues t r a t i on  f ie l d  in  o r de r  t o  mee t  th e  t im e ta b l es  re qu i re d .
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 CO 2 in jec t i on  we l l s  c an  ta ke  a  h i gh er  ra te  o f  C O2 in je c t i on  in  t he  ea r l y

ye ar s  o f  op era t i on ,  d ec rea s i ng  ov er  t i me .  Th i s  w i l l  me an  a  s ta ge d

in ve s tmen t  in  in je c t i on  we l l s  and  d is t r i bu t io n  p ip e l in e  i n f ras t r uc tu r e .

 Th e  us e fu l  l i f e  o f  in d i v id ua l  we l ls  i s  h ig h ly  v a r i ab le ,  a nd  i t  i s  l i k e l y  t ha t  ove r

t i me  s ome  w e l l s  w i l l  be  c l os ed  an d  new  o ne s  d r i l le d ,  a l l  in  th e  sa me f i e ld  o f

op er a t ion s .

 Th e  s i ze  o f  se qu es t ra t i on  f i e l ds  ma y  b e  qu i te  c omp ac t  ( se ve ra l  s qu are

k i lo me tre s )  wh er e  h ig h l y  p e r me ab l e  roc ks  a re  av a i l ab le  o r  v e ry  l a r ge

(m ay be  a  hu ndr ed  l ine ar  k i lo me tre s )  wh er e  pe r me ab i l i ty  i s  l ow .

 Re ve nu es  a r e  o n l y  ea r ne d  f o r  C O2 th a t  i s  a c tu a l l y  co ns ide re d  s eq ue s te re d .

Th e  t i m in g  o f  fu l l  pa ym ent  o f  the se  re ve nu es  is  v i ta l .  I t  i s  a ls o  imp or tan t

th a t  i n je c ted  CO 2 is  ac cep te d  as  su cce ss fu l l y  g eos eq ue s te re d  a nd  t ha t

th e r e  is  no  la te r  rec ou rse  o n  c re d i ts  a l lo ca ted ,  o th e r w is e  the re  m ay  be

un ce r ta in ty  on  t he  va lu e  o f  th e  C O2 ,  a nd  t he  po ten t i a l  re ve nue  s t r eam s  w i l l

be  d is cou n ted  re du c in g  the  e co nom ic  v i ab i l i ty  o f  t he  i ndu s t ry .

 Th e  am oun t  CO2  a va i la b l e  f o r  g eos eq ues t r a t ion ,  and  t he  po te n t i a l  r eve nu es

f r om  i t ,  w i l l  de pe nd  on  th e  de ve l op men t  o f  p i pe l in es  t ha t  c an  co l l ec t  C O2

fr om  m u l t ip le  so ur ces  t o  p ro v i de  th e  e co no mie s  o f  sc a l e  r eq u i r ed  f o r

co mm er c ia l l y  v ia b l e  g eo seq ue s t ra t io n .

In  s ho r t ,  t he r e  is  a  lo t  o f  r i s k ,  a  lo ng  l ead  t ime  p r i o r  to  p r od uc t io n ,  h i gh  c ap i ta l

co s t s  du r in g  t ha t  lea d  t im e ,  a nd  un cer ta in  an d  po ten t i a l l y  vo l a t i l e  r ev enu e

so ur ce s .

The need for a  r isk based regu latory approach

Wh i l e  enh an ced  o i l  re co ver y  us ing  C O2 ha s  bee n  occ ur r i ng  fo r  s ev er a l

de ca de s ,  th e  l a r ge  vo lu me s to r age  o f  C O2  tha t  c ome s  w i th  ge ose qu es t ra t i on  is

s t i l l  a  n ew  ac t i v i ty .

Wh i l e  i t  i s  t r ue  t ha t  e ach  l oc a t i on  w i l l  b e  u n i que ,  th e  v a r ia t io n  be twe en  s i te s

w i l l  o ccu r  w i t h i n  the  p ara me te rs  o f  ex is t i ng  sc ien ce  a nd  en g in ee r i ng

kn ow le dge .

Th e  ne x t  de cad e  o r  so  w i l l  b e  ve r y  muc h  a  pe r io d  o f  ‘ l ea r n i ng  by  d o in g ’  fo r  th e

ge os eq ues t r a t i on  i ndu s t ry .  N ew  ma te r ia ls  w i l l  b e  d ev e l ope d ,  ne w me tho ds  an d
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to o l s  fo r  e xp l o r a t ion  a nd  ap pr a is a l  w i l l  b e  d ev e lo pe d ,  an d  a  b e t te r

un de rs tan d i ng  o f  t he  lo ca t io ns  fo r  s to ra ge  an d  the  r e ten t io n  o f  CO 2 w i l l  a ls o  be

de ve lo ped .

Co ns eq uen t l y ,  th e r e  i s  no t  y e t  en ou gh  in fo rma t i on  av a i lab le  fo r  re gu l a to rs  t o

p r ov id e  p ro sc r ip t i ve  ru les .   W ha t  i s  b es t  p ra c t ice  o n  one  d ay  w i l l  l i ke ly  be

su pe rs ede d  the  n ex t .

Th er e  is  a  fea r  w i th i n  ind us t r y  t ha t  g ov er nme nt ,  d es p i te  pu b l i sh ed  gu id e l i ne s ,

w i l l  p u t  p r osc r i p t i ve  r u le s  in  p l ac e  t ha t  w i l l  fos s i l i se  th e  t ec hn o lo gy  av a i la b le

fo r  ge ose qu es t ra t i on ,  b e  o ve r l y  c on ser va t i ve  an d  d r i ve  th e  cos ts  o f  b u i ld i ng

an d  op era t i ng  f i e l ds  up  so  h ig h  t ha t  i t  w i l l  ne ver  b e  eco no mic .

To  p u t  Qu ee ns l an d  a t  th e  f o r e f ron t  o f  th is  in du s t r y  i t  w i l l  be  n ec ess ar y  t o  ad op t

an  a pp roa ch  th a t  w i l l  e nab le  t h is  p roc es s  o f  le a rn in g .

A p r op er l y  imp le me nte d  r i s k  ba sed  a ppr oa ch  w i l l  a l lo w  fo r  t he  re co gn i t i on  o f

th e  sp ec i f i c  r i s ks  as so c ia te d  w i t h  eac h  p r o je c t ,  a nd  c a te r  to  th e  nee ds  o f  e ac h

pr o j ec t  w h i le  ad dr ess in g  s a fe t y  a nd  en v i ro nme nta l  i s su es .

Th e  sk i l l  s e ts  r eq u i r ed  fo r  a  r i s k  bas ed  a ppr oa ch  ex is t  e i t he r  i n  o i l  a nd  ga s

se rv ic e  c om pan ie s ,  o r  i n  t he  f ew in dep en de n t  in te r na t i ona l  ce r t i f i ca t io n

co mp an ies .

Go ve rn men t ,  de sp i t e  b es t  i n t en t io ns ,  r a r e l y  h as  th e  kn ow l ed ge  ba se  o r

re so ur ces  a va i la b l e  t o  c lo se ly  ov e r see  i nd us t ry  an d  ge ose qu es t ra t i on  w i l l  l i ke ly

be  l i t t le  d i f f e r en t .  Th e  G ov er nme nt ’s  ro le  in  a  r i s k  b ase d  app ro ac h  s ho u ld  b e  to

se t  th e  r ig h t  f r am ewo rk  an d  in co r po ra te  g l oba l  bes t  p r ac t ic es  in  s e t t in g  t he

re qu i r ed  p r inc ip le s  b y  wh i ch  t he  in dus t r y  can  b e  j ud ge d .

Su ch  a  r i sk  ba se d  app ro ach  s ho u ld  a lso  b e  com pa t ib le  w i th  o the r  ju r is d i c t i on s

in  Aus t ra l i a ,  an d  be  s i mi l a r  e nou gh  to  i n t e rn a t ion a l  r eg i me s  t o  a l low  f o r  mu tu a l

re co gn i t i on  o f  c a r bon  c red i t s  in  an y  t ra d i ng  re g im es .

Skil ls  shortage as  a barrier  to ent ry

As  p re v io us ly  d i sc uss ed ,  t he  s k i l l s  an d  kn ow l ed ge  fo r  the  e s ta b l i s hme nt  o f

ge os eq ues t r a t i on  r es i de  a l mo s t  en t i re l y  in  th e  o i l  a nd  ga s  sec to r .  Wi th  th e

cu r r en t  o i l  an d  ga s  b oo m the  e f fe c t s  o f  a  sk i l l s  s ho r t age  c an  be  f e l t  i n  a

nu mb er  o f  w ays .
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 Th e  o i l  a nd  ga s  in dus t r y  i s  w i l l i ng  to  p ay  to p  do l la r  to  a t t ra c t  a nd  re ta i n

th e i r  s ta f f .  T he se  a r e  the  s am e p eo p le  r eq u i r ed  fo r  ge ose qu es t ra t i on .  W i th

th e  la ck  o f  ec on om ic  in cen t i ve s ,  wh y  w ou ld  an yo ne  qu i t  th e i r  o i l  a nd  ga s  j ob

fo r  a  low er  pa y i ng  ge os equ es t r a t i on  jo b .

 O i l  an d  g as  p r od uc ers  w i l l  n o t  w i l l ing ly  a l lo ca te  th e i r  s ta f f  to

ge os eq ues t r a t i on  p ro j ec ts  un le ss  th e re  i s  a  c om pe l l i ng  ec on omi c  be ne f i t

th a t  o u tw e i ghs  t he  be ne f i t s  th a t  co u ld  b e  ob ta i ned  b y  hav in g  t he m wor k  on

o i l  an d  g as  p r o j ec ts .

 O i l  an d  g as  se rv ic e  c om pan ie s  a re  a b le  t o  dep lo y  a l l  t he i r  s ta f f  o n  h ig h

pa y i ng  o i l  and  g as  wo rk ,  m ea n i ng  th e re  i s  l i t t l e  i f  an y  i nc en t iv e  to  wo rk  w i th

ge os eq ues t r a t i on  p ro j ec ts ,  e sp ec i a l l y  i f  t hey  a re  as k i ng  fo r  d is co un t s  due  t o

th e  la ck  o f  ec on om ic  in cen t i ve s .

 Th e  on ly  o i l  a nd  g as  co mpa n i es  th a t  w i l l  p u t  th e i r  o wn  ea rn ing s  a t  r i s k  by

in vo lv ing  t hem se lv es  w i th  ge os equ es t ra t i on  a r e  tho se  s o  l a r ge  th a t  th ey  ca n

a f fo rd  to  m ake  a  s ma l l  los s  in  re tu rn  fo r  fu t u r e  b en e f i ts  i n  t e r ms  o f

in c r ea sed  k now le dg e  a nd  ex pe r i enc e .  In  o th e r  wo rds ,  on ly  la rge

mu l t in a t i on a ls  a re  l i ke ly  to  i nve s t  in  g eo seq ue s t r a t io n  s k i l l s  d ev e lo pm ent ,

an d  no t  m an y  o f  th ese  a re  ba se d  i n  Que en s l and ,  le t  a lo ne  Au s t r a l ia .

 Th e  po wer  i ndu s t ry  an d  s im i l a r  w i l l  ha ve  a  ha rd  t i me  t r y i ng  to  b uy  th e

re qu i r ed  sk i l l s  fo r  g eo seq ue s t ra t io n  o n  th e  o pe n  m ar ke t .

In  t he  sh or t  t e r m,  th e r e  i s  no  ea sy  an sw er  to  t he  sk i l l s  sh or t ag e .  In  t he  me d i um

to  l on g  t e r m the  i mp l em enta t io n  o f  geo se qu es t ra t io n  w i l l  re qu i re  t he

de ve lo pme nt  o f  a n  ind us t ry  w h i ch  is  es se n t ia l l y  a  du p l ica te  co py  o f  t he  o i l  an d

ga s  in dus t r y .  Su ch  an  i ndu s t ry  w i l l  no t  de ve l op  un t i l  the re  is  c la r i t y  on  le ga l

is su es  an d  ce r ta in ty  o f  ec on om ic  in cen t i ve s  i n  p la ce s .

Carbon capture  costs de lay ing industry  development

Th e  cu r re n t  ap pr oa ch  to  ge os eq ues t r a t i on  i s  t ha t  o n l y  re l a t i ve ly  h igh  p ur i ty

CO 2 is  t r an spo r ted  an d  seq ue s te re d .

Th e  co s ts  o f  s ep ar a t i ng  CO 2 f r om th e  e mi ss ion s  o f  a  po wer  p lan t  o r  o the r  p la n t

a r e  ve ry  h i gh ,  a nd  in c r eas e  in  a  no n- l in ea r  f as h io n  th e  h ig her  t he  pu r i ty  yo u

ar e  t r y in g  to  re ac h .
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To  e ns ure  t he  ra p i d  a do p t i on  o f  g eo seq ue s t ra t io n  a s  a  mea ns  o f  r ed uc i ng

hu ma n ind uc ed  g l ob a l  wa rmi ng ,  the n  i t  w i l l  be  n ece ss ar y  t o  exa mi ne  th e

ge os eq ues t r a t i on  o f  l es s  p u r e  gas  s t re am s ,  po ss ib l y  ev en  es sen t i a l l y  un t re a ted

em is s i ons  f rom  p ow er  s ta t i on s .

To  b e  su r e ,  th e r e  w i l l  be  p r ob lem s  w i t h  th is ,  i nc l ud in g  b u t  no t  l i m i t ed  to :

 In c r ea sed  c ap i ta l  cos ts  fo r  p i pe l in e  i n f ra s t r uc tu r e  to  t r an spo r t  a  mi x tu re  o f

ga se s  (a l th oug h  op era t i ng  an d  sa fe t y  r eg u l a t i on s  s ho u l d  b e  s im i l a r ) ,

 A mo re  co mp l ic a ted  ap pr oac h  to  me as ur i ng  a nd  a l loc a t in g  c re d i t s  fo r

g r ee nh ous e  gas es  s to r ed ,  a nd

 Th e  ne ed  to  be t t e r  un de rs tan d  the  i n te ra c t ion  o f  t he se  ga se s  w i t h  the

su bs ur fac e .  Th is  i s  s om eth in g  tha t  can  b e  mod e l led ,  bu t  w i l l  d ep en d  o n  the

co mp os i t i on  o f  t he  ga s  mix tu re  an d  the  c ha rac te r is t i c s  o f  t he  ro ck s  t ha t  w i l l

bo th  s to r e  the  g as  an d  sea l  i t  in .

Th e  f l ips id e  o f  th is  i s  th a t  t he r e  cou ld  b e  a n  opp or tu n i t y  to  ma ke  de ep  cu ts  t o

g r ee nh ous e  gas  e mi ss i on s  f ro m ex i s t ing  p ow er  s ta t i on s  in  a  sho r t  p e r i od  o f

t i me  a s  t he  co s t s  a re  m uch  l ow er .

I t  s ho u ld  b e  r em em ber ed  th a t  e x is t i ng  na tu ra l  g as  so ur ces  h ave  a  v a r i ab le

co mp os i t i on  w i th  h igh  l eve ls  o f  C O2  an d  o the r  g ase s .  I f  t he se  ga se s  a l r ead y

ex is t  in  th e  k in d  o f  lo ca t io ns  th a t  a r e  be ing  c ons id e r ed  fo r  s eq ue s t r a t ion  t he n

th e  qu es t io n  n ee ds  to  b e  a sk ed  wh y  we  a r e  foc us ing  o n  suc h  h ig h  pu r i t y  CO2 .

At  a  m in i mu m, th e  de f in i t i on  o f  g as es  su i t ab l e  fo r  g eo seq ue s t r a t io n  s ho u ld  b e

as  b ro ad  as  po ss ib le  an d  n o t  r es t r i c te d  to  h i gh  pu r i ty  CO 2.

Kick  s tart ing the industry

In  t he  sh or t  t e r m,  th e  ava i l ab i l i ty  o f  c om pre he ns i ve  d a ta  s e ts  a nd  ex is t in g

us ea b l e  i n f ras t r uc tu r e  mak e  i t  l i ke ly  th a t  ex is t in g  o r  ne ar ly  de p l e te d  o i l  a nd  ga s

f i e l ds ,  a nd  f l an k i ng  a r eas  w i l l  b e  the  f i r s t  lo ca t io ns  fo r  geo se qu es t ra t io n .

Su ch  l oca t i ons ,  ho wev er ,  w i l l  no t  l i ke ly  p rov id e  s u f f i c ie n t  s t o r ag e  s pa ce  fo r  the

vo lu me s  o f  CO2  tha t  n ee d  t o  be  ge os equ es te red  t o  m ak e  a  d i f fe r en ce  in

Qu ee ns lan d  in  th e  lon g  te r m.  T her e fo re  n ew  su i t ab l e  lo ca t io ns  w i l l  ha ve  to  b e

fo un d .
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To  d a te ,  th e  e f f o r t  b y  gov er nm ent  a gen c i es  to  i den t i fy  po te n t i a l  l oca t i ons  f o r

ge os eq ues t r a t i on  h as  re l ie d  on  da ta  ma de  a va i la b le  b y  the  o i l  an d  gas  i ndu s t ry .

Su ch  d a ta ,  by  i t s  ve r y  na tu r e ,  i s  f ocu ss ed  on  a rea s  w i th  pa y in g  o i l  a nd  ga s

f i e l ds .

Wh i l e  the re  is  d a ta  a va i la b l e  f ro m o th er  l oca t i ons  t he  in du s t r y  wo u ld  h ave

sp en t  the  l eas t  am oun t  o f  mo ne y  p os s ib le  t o  t r y  an d  f i gu r e  ou t  i f  the re  wa s  o i l

o r  g as  p r es en t .  Th is  me ans  t ha t  t he  se is mi c  s u r vey s  we re  do ne  e i th e r  ye ars

ag o  wh en  th e  t ec hn o lo gy  wa s  le ss  ad van ce d  o r  we re  do ne  on  a  mi n i mu m

ad eq ua te  ba s is .  L i kew is e  e xp lo ra t io n  d r i l l i ng  w ou l d  ha ve  be en  do ne  on  a  ba s i s

wh er e  ve r y  l i t t l e  in f o r mat io n  was  g a th er ed  as  t hey  w er e  o n l y  i n t e r es ted  to  k no w

i f  t he y  h i t  o i l  o r  ga s ,  l i t t le  e l se .

Wh at  a l l  th is  me an s  i s  tha t  th e  i n f o rm at io n  c u r ren t l y  ava i l ab l e  i s  in ad equ a te  fo r

th e  re qu i re d  r ap id  g r ow th  o f  t he  in dus t r y .  H i s to r i ca l l y ,  i t  ha s  be en  co ns i de re d  a

ne t  be ne f i t  to  g ov ern me nt  to  u nde r take  r eg ion a l  ex p l o r a t i on  to  e s tab l i s h

en ou gh  h i gh  qu a l i t y  b as e l i ne  g eo l og ica l  da ta  to  en ab le  in du s t r y  to  co me  in  a nd

ex p l o i t  a ny  op po r tun i t i es .

Th e  Qu een s l and  G ov ern me nt ’ s  re cen t  ann ou nc eme nts  o n  fu nd i ng  su ch  w ork  i n

th e  Ga l i l ee  ba s i n  is  a  goo d  s ta r t ,  bu t  r ep res en ts  ju s t  th e  f i r s t  s tep  i n  a  m uc h

lo ng er  jo u r ney .  Su ch  wo rk  w i l l  fo rm  th e  fo und a t ion  o f  the  g eos eq ue s t r a t ion

in du s t r y .

Building economies  of  scale

In  o rd er  to  es ta b l i sh  s u f f i c ie n t  ec ono mi es  o f  s ca l e  fo r  t he  ge os eq ues t r a t i on

in du s t ry  to  be  e co nom ic a l l y  v i ab l e  i t  i s  l i ke ly  th a t  t he r e  w i l l  be  a  l i m i t ed  n umb er

o f  l a r ge  ge ose qu es t ra t i on  f i e l ds  co nne c ted  by  l ong  d is tan ce  p i pe l i nes .

In  t he  ca se  o f  h ig h ly  p e rm ea b l e  o f f sho re  s equ es t ra t i on  lo ca t io ns ,  the n  the re

ma y  a l so  be  th e  de ve l op men t  o f  sh or t  d is ta nce  p ipe l i ne s  c on nec t i ng  CO 2

so ur ce s  t o  the  c oa s t ,  w her e  th e  g as  ca n  be  lo ad ed  on to  ta nk ers  s im i la r  to

ex is t i ng  LN G tan ke rs ,  a nd  be  t ran sp or ted  b y  s h i p  t o  o f fsh or e  g eo se que s t ra t io n

f i e l ds .

As  p ip e l i ne s  a re  e xpe ns ive ,  th ey  w i l l  l i ke ly  t r ans po r t  ga s  f ro m mu l t i p l e  s ou rc es .

F i e l d  ope ra t io ns  a re  l i ke l y  to  be  c a r r ie d  ou t  b y  s in g l e  e n t i t i es ,  whe th er  ow ne d

by  i nd iv i du a l  co rp ora t i ons  o r  o th e r  co ns or t iu m typ e  a r ran ge men ts .
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Th e te nur e  sys te m sho u l d  r ec og n is e  tha t  th ese  e con om ie s  o f  sca le  w i l l  b e

ne ce ss ary  a nd  no t  unn ec ess ar i l y  c a r ve  up  s equ es t ra t i on  sy s tems  i n to  s ma l l

p i ec es  in  t he  na me  o f  p rev en t i ng  sp ecu la t i ve  la nd  ba nk ing .

The need for coexist ing  tenement types

In  t he  sh or t  t e r m i t  i s  ha rd  t o  u nd ers ta nd  ho w car bo n  seq ue s t r a t io n  t en eme nts

ca n  be  se ns ib l y  t r ea ted  as  c om p le te ly  in de pen de n t  o f  t he  o i l  a nd  g as  te nur e

sy s tem .

I f  g eo seq ue s t r a t io n  i s  con s i de red  t o  b e  a  des i r ed  ac t i v i t y  by  so c i e ty  t hen

ev er y th in g  pos s i b l e  m us t  b e  do ne  to  fa c i l i ta t e  i ts  e a r ly  ad op t io n .  Th a t  me an s

en su r i ng  th a t  th e  r ig h t  ec on om ic  in cen t i ve s  a re  in  p la ce .

Th e  ac t iv i t ies  r eq u i r ed  to  e xp lo r e ,  ap pr a i se ,  d eve lo p  and  o per a te  seq ue s t r a t io n

f i e l ds  a r e  squ ar e l y  i n  the  d om a in  o f  t he  o i l  an d  g as  c omp an ies .  Th ese

co mp an ies  h ave  a n  eco no mic  i nc en t iv e  t o  un der ta ke  th e  geo lo g ic a l  e xp l o r a t i on

ne ce ss ary  t o  f in d  o i l  a nd  ga s  s im p l y  b ec au se  th ey  ca n  mak e  a  p ro f i t .

A  nu mb er  o f  sc en ar ios  i l lu s t ra te  th e  n ee d  to  a l low  o ve r la p  and  p or tab i l i ty

be tw ee n  t en eme nt  t ype s .  Th es e  a re  m ore  c om p l i ca ted  t ha n  t ho se  an t i c ip a ted

fo r  o f fsh or e  s eq ue s t r a t ion  a s  ons ho re  ac t i v i t ie s  o ve r l ap  w i th  mo re  re so urc e

ty pe s  tha n  o i l  a nd  ga s .

Sc en ar io  1

A ma jo r  o i l  co mp an y  s pe nds  t en s  o f  mi l l i on s  o f  do l la rs  su rv ey i ng  a nd

dr i l l i ng  a  po ten t i a l  la rge  o i l  an d  gas  f ie ld .  I f  t he y  d is co ver  t ha t  t he re  is

l i t t le  pa y i ng  o i l  and  g as  in  t he  f i e ld ,  th en  th ey  w i l l  w r i t e  o f f  t he  ex pen se

o f  e xp lo r a t ion ,  sh e lv e  the  d a ta  g a ther ed  a nd  p r ov i de  t he  mi n im um

am ou nt  o f  d a ta  r eq u i r ed  by  g ov ern me nt .

In  t h i s  s ce nar io  a  po te n t i a l l y  la rg e  a nd  v a lu ab le  ge os equ es t ra t i on  f i e l d  i s

ab an do ned  a nd  i f  u l t i ma te l y  de ve l op ed ,  m ay  be  s ub j ec t  to  lo ng  de la ys  as

a  no t  on l y  w i l l  a  fu t u r e  c om pa ny  ne ed  to  r ep l i c a te  m os t  o f  the  w or k ,  bu t

th e  te nem en ts  th em se l ve s  m ay  n o t  be  re le as ed  by  th e  ex p lo ra t io n

co mp an y  f o r  a  nu mb er  o f  ye ar s .
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Sc en ar io  2

A ge os equ es t ra t i on  co mp any  o b ta in s  exp lo ra t io n  r ig h t s ,  sp en ds  th e  ten s

o f  m i l l io ns  o f  d o l la r s  nec es sa ry  to  p r ov e  up  ge ose qu es t ra t i on  an d  f in ds

o i l  an d  g as ,  w h i ch  th ey  a r e  no t  a b l e  t o  ex p lo i t .

In  t h i s  s ce nar io  t he  ge ose qu es t ra t i on  co mp any  f ace s  po ten t i a l

ba nk ru p tc y .  Ev en  t hou gh  th ey  a re  un der ta k i ng  th e  s am e wor k ,  us in g  the

sa me  e qu i pm ent  a nd  te ch no l og y ,  in  t he  sa me  po te n t i a l  r ese rv o i r s  as  th e

o i l  an d  g as  in du s t ry ,  t hey  a re  no t  a l l ow ed  to  e xp l o i t  any  d isc ov er ies .  I f

ge os eq ues t r a t i on  c omp an ies  a re  to  s u rv iv e  rec og n i t io n  o f  r i gh t s  to

d i sc ov ere d  res ou rc es  is  im po r tan t .

Sc en ar io  3

A na tu ra l  g as  co mp any  f ind s  ou t  t ha t  i ts  g as  co n ta in s  too  m uch  c a r bon

d i ox id e  w h i ch  mu s t  be  r emo ve d  p r i o r  to  t he  ga s  bec om in g  c on s id e r ed

sa le ab le .  T he  ab i l i ty  t o  i n j ec t  t he  CO 2 is  im po r ta n t  a s  i t  w i l l  p r ov i de  th e

op po r tun i ty  to  d ec rea se  pe na l t ies  a sso c i a ted  w i th  ca rb on  em iss io ns  an d

po te n t ia l l y  p r ov id e  a  m ean s  to  im pr ove  t he  op er a t i on s  o f  th e  g as  f ie l d

th ro ug h  r e i n je c t in g  i n t o  t he  s ame  f ie l d .

I t  w i l l  b e  no t  o n l y  n ec ess ar y  to  a l low  s uc h  c om pan ie s  to  se que s te r  th e

CO 2 in to  th e i r  o wn  f i e l ds ,  b u t  a l so  to  a l l ow  th em a  se ns i b l e  a mo un t  o f

sp ac e  a ro un d  t he i r  p r od uc i ng  f ie l ds  to  f in d  a  s u i t ab le  lo ca t io n  fo r

se qu es t ra t i on  i f  t he  ga s  f ie ld  i t se l f  i s  n o t  su i ta b l e .

Th is  i s  w ha t  h as  h app en ed  in  t he  de ve l op me nt  o f  th e  No r th  W es t  She l f ,

as  w e l l  a s  a t  le as t  o ne  o f  t he  Qu ee ns l an d  f ie ld s

Sc en ar io  4

An  o i l  co mp any  i s  us i ng  CO 2 fo r  e nh anc ed  o i l  re cov er y  to  p r o lo ng  t he

ec on om ic  l i fe  o f  t he i r  f ie ld .  The y  can no t  c la im  th e  CO 2 i n j ec ted  i s

ge os eq ues te red  a s  the  r igh ts  t o  s eq ues t r a t ion  b e lo ng  t o  a no the r

co mp an y .

Th is  s cen ar io  w i l l  de ny  th e  o i l  c om pan y  th e  a b i l i t y  to  ea rn  so me

re ve nu es  f r om ge os equ es t ra t i on ,  a nd  w i l l  a lso  r emo ve  p o te n t ia l l y

va lu ab le  ca rbo n  c r ed i ts  f r om  the  ca rbo n  t r ad i ng  sc he me .
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Sc en ar io  5

A co a l  se am  me th an e  ( CSM)  co mp any  u nde r tak es  th e  e xp en s iv e  p ro ce ss

o f  i de n t i fy ing  a nd  ex p l o r i ng  a  de ep  co a l  s eam  fo r  i t s  po ten t ia l  as  a

so ur ce  o f  c oa l  s ea m m ethan e .  T he  me tha ne  r eso ur ce  re qu i re s  the

in je c t ion  o f  C O2  to  s t i mu l a te  eco no mic  l ev e ls  o f  p ro du c t i on .

Th e  CO 2 w i l l  n ee d  to  be  pu rc ha sed  f rom  a no the r  com pa ny  a t  a  h i gh  p r ic e

du e  to  th e  cos ts  o f  t ra nsp or t .  Th e  CSM  p ro duc er  do es n ’ t  h av e  t he  r igh ts

to  s eq ues te r  i n  th a t  a r ea  as  t hey  b e lo ng  t o  a no the r  pa r ty  w ho  w i l l  no t

co op er a te .  Con se qu en t ly ,  t he  C SM co mpa ny  i s  d en ied  t he  po te n t i a l

re ve nu es  f r om ca rb on  se que s t ra t io n  wh i ch  w ou l d  o th e r w i se  o f fse t  th e

co s t  o f  t he  CO 2.  T h is  r end er s  the  f ie l d  un eco no mic .

Th e  ab ove  s cen ar io s  i l l us t ra te  ju s t  a  fe w exa mp les  o f  whe re  th e r e  is  ne ed  fo r

ov er la p  i n  r ig h t s  to  se que s te r  an d  r ig h t s  to  ex p lo i t  o i l  an d  g as .

Wh i l e  gov er nme nts  und er s ta nd ab ly  w i sh  to  k eep  d i f f e r en t  t en ure  t yp es

se pa ra te ,  t he  mi nd les s  app l i ca t io n  o f  su ch  p r in c ip le s  w i l l  han d i ca p  t he

de ve lo pme nt  o f  g eo seq ue s t r a t io n  t o  the  p o i n t  th a t  i t  w i l l  n o t  be  a  us e fu l  me an s

o f  c om bat in g  h um an  in du ced  g lo ba l  w arm in g .

Fo r  ex amp le ,  a  c om mon  e xam p l e  g iv en  is  s om eon e  d r i l l i n g  f o r  wa te r  can no t

c l a i m any  m ine ra l  res ou rce s  th ey  d i sco ve r  wh i le  d r i l l i ng .  C ons eq ue n t l y ,  th e r e  is

a  se pa ra t io n  o f  wa te r  e x t r ac t i on  r i gh t s  a t tac he d  t o  a  p ro pe r ty  a nd  th e  min er a l

re so ur ces  w h ic h  be lon g  to  th e  Cro wn .  T h i s  i s  no t  a  s u i tab le  an a l og y  f o r  th e

co mp le te  se par a t io n  o f  geo se qu es t ra t io n  an d  o th e r  r i gh ts .

To  s im i la r l y  c la im  th a t  so me on e  e xp lo r in g  fo r  a  ge os eq ues t r a t i on  t ene me nt

sh ou ld  no t  be  ab le  to  t ake  a dv an tag e  o f  o i l  a nd  ga s ,  o r  C SM  d i sc ov ere d ,  an d

v i ce  v e rs a  doe s  no t  s ta nd  sc ru t in y  fo r  t he  fo l l ow i ng  b as i c  rea so ns .

 O i l  an d  g as ,  a nd  C SM ex p lo ra t i on  ac t iv i t ie s  a re  ve ry  c os t ly ,  t ak e  a  l on g  t im e

an d  re ly  on  so ph is t i c a ted  te ch no l og ies  a nd  kn ow led ge .

 Th e  re ser vo i r  ro ck s  a re  o f te n  the  s ame .  Th a t  i s ,  y ou  d on ’ t  acc id en ta l l y

d i sc ov er  so meth i ng  e l se  in  a  d i f f e r en t  l ay e r  o f  ro ck .  You  a re  ge ne ra l l y

lo ok in g  a t  the  s am e p or e  s pa ce  in  t he  sa me  la ye r  o f  ro ck .
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 I f  o ve r la p  and  a u toma t i c  t en ur e  r ig h ts  a re  no t  ava i l ab le  th en  th e  com me rc i a l

in ce n t ive s  fo r  t he  ex p l o ra t i on  an d  dev e l op men t  o f  ge os equ es t ra t i on

te ne me nts  a re  a l mo s t  no n-e x i s t en t .

In  o th e r  wo rds ,  to  mo s t  e f fe c t ive ly  de p l oy  th e  sk i l l s  and  m one y  re qu i re d  t o

ra p i d l y  d ev e lo p  th e  i nd us t ry  t he  o i l  a nd  g as  in dus t r y  mus t  be  a l lo wed  t o

au to ma t ic a l l y  co nv er t  o i l  an d  gas  t ene me nts  t o  geo se qu es t ra t io n  te nem en ts ,

an d  v i ce  ve rsa .

Th is  c ou l d  be  ac h i eve d  by  s tag ing  t he  im p l eme nta t i on  o f  t en ure  r ig h ts .  Fo r

ex am p l e ,  fo r  t he  f i r s t  20  o r  3 0  y ea rs  th e  r ig h t  to  a u toma t i ca l l y  h ave  f i r s t  r i gh t s

fo r  ge ose qu es t ra t i on  on  an  o i l  an d  gas  t en eme nt  o r  c oa l  s ea m m etha ne

te ne me nt  co u ld  e x i s t .  L ike w i se ,  c om pan ie s  tha t  exp en d  the  r eso ur ce s  a nd

mo ne y  to  t r y  a nd  f ind  a  ge os eq ues t r a t i on  f ie l d  sho u l d  hav e  the  a u toma t i c  r ig h t

to  e xp lo i t  o i l  a nd  ga s  fou nd .

Th is  l a t t e r  po in t  i s  es pec ia l l y  r e l eva n t  a s  i t  cou ld  a lso  e nco ur ag e  e xp lo r a t io n  i n

mo re  a rea s  and  p ro mpt  t he  d i sc ove ry  o f  n ew  o i l  and  g as  p r ov inc es  a nd  th e i r

de ve lo pme nt .  C on s i de r in g  t he  i mp l ic a t i on s  o f  th e  Pea k  O i l  t heo ry  a nd  cu r re n t

h i gh  o i l  p r ice s ,  t h is  m ay  be  a  se ns ib l e  me asu re .

As  g re a te r  ce r ta in ty  on  th e  su i ta b l e  l oc a t ion s  fo r  g eo seq ue s t r a t io n  t h r oug h  th e

ga th er ing  o f  m or e  com p l e te  g eo log ic a l  da ta  se ts  fo r  th e  S ta te ,  t he n  o ve r  t im e ,

th e  se par a t ion  o f  ten em ent  c on ver s i on  r i gh ts  co u ld  b e  pha se d  i n .
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Chapter 06 A sneak peak at the future geosequestration
industry

The industry as i t  ex is ts now

As  o f  th i s  mom en t  the  o n ly  g eo seq ue s t r a t io n  p ro jec ts  t ha t  a re  in  c omm er c ia l

op er a t ion  a rou nd  t he  wo r ld  a re  in  t he  o i l  and  g as  in du s t r y  whe re  e xce ss  ca rb on

d i ox id e  i s  re i n j ec ted  d i re c t ly  in to ,  o r  ad jac en t  t o  p r odu c i ng  f i e l ds .

Th er e  a re  a  co up le  o f  s ma l le r  sca le  de mo ns t ra t i on  p r o j ec t s  suc h  as  We yb urn ,

bu t  th e re  i s  n o  ge ose qu es t ra t i on  in dus t r y  ye t .

The next 15  to  20 years

In  a  r eg i me  w i th  i nsu f f i c i en t  f in an c ia l  in cen t i ves  a nd  de ve lop in g  tec hn o lo g i es ,

de mo ns t ra t i on  p r o j ec t s  w i l l  do min a te  f o r  t he  ne x t  15  t o  2 0  yea rs  a s  t h i s

in du s t r y  i s  co mm er c ia l i sed .

Th e  ma jo r  c a rb on  p rod uc ers  w i l l  b e  kee n l y  in t e r es ted  i n ,  an d  p ar t i c ip a te  i n  th e

de mo ns t ra t i on  o f  n ew te chn o l og ies  t ha t  e i t he r  r edu ce  e mis s i ons  o r  cap tu re

ca rb on .  T he  re qu i r ed  te chn o l og ica l  adv an ce s  f o r  mo re  c os t  e f fe c t iv e  c a r bon

ca p tu r e  a re  we l l  u nde rs too d  an d  w i l l  m ig ra te  f r om th e  lab or a to ry  s ca l e  to

co mm er c ia l  dem on s t ra t io n  o ve r  the  n ex t  2 0  yea rs .

Ge os eq ues t r a t i on  d emo ns t ra t i on  p r o j ec t s  w i l l  oc cur ,  l i ke l y  w i t h  co ns i de rab le

su pp or t  f ro m G ov er nme nt  ov er  a nd  ab ove  t he  ca p  and  t ra de  sy s te m th e

Au s t ra l ia n  Gov er nm ent  i s  i nd ic a t i ng  th a t  w i l l  b e  i n t ro duc ed .  I n  ec ono mi c  t e r ms

th e  co s t  o f  de mo ns t ra t i on  p r o j ec t s  tha t  w i l l  es tab l i sh  th e  v ia b i l i ty ,  o r  n o t ,  o f

ge os eq ues t r a t i on  s hou ld  be  o u twe i gh ed  by  t he  be ne f i t s  o f  ge ose qu es t ra t i on .

Th e  be ne f i t s  o f  ge ose qu es t ra t i on  de mon s t ra t io n  p ro je c t s  a re :

 Ro ad  t es t in g  o f  am b i t io us ,  b u t  la rg e ly  a ca dem ic  p l an s  on  th e  v ia b i l i t y  o f

th e  in dus t r y .

 Ea r l y  dev e l opm en t  o f  a  su i ta b l e  r eg u la to ry  f r am ewo rk .

 I t  a l l ows  f o r  le a r n in g  by  do in g .
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 De ve lo pme nt  o f  a pp rop r i a te  s k i l l  se ts  in  G ove rn men t  an d  t he  p r iv a te

se c to r .

 Cr ea t i on  o f  bo th  j obs  a nd  co mp an i es  sp ec ia l i s in g  i n  ge ose qu es t ra t i on .

 Ed uc a t ion  o f  t he  p ub l ic  on  t he  ge os equ es t r a t i on  an d  th e  r i s ks  as so c ia te d

w i th  i t .

Th er e  a re  t hos e  th a t  a r gue  d em ons t r a t i on  p ro j ec ts  a r e  eco no mic a l ly  in e f f i c ie n t

as  t he y  r ep res en t  p ic k i ng  w i nn ing  t ech no lo g ie s .  Th is  a rgu me nt  i s  f law ed .  T he

fo l l ow ing  a re  so me  o f  t he  re as ons  w hy .

 I t  i s  rec og n is ed  t ha t  h uma n in duc ed  g l ob a l  wa rm ing  n ee ds  to  be

co mb ated  by  re du ce d  e mi ss i on s .  Th e  lon g  le ad  t i mes  f o r  th e

de ve lo pme nt  an d  re gu l a t ion  o f  an  in dus t r y  mea n  tha t  i f  we  w an t  t h i s  a s  a

po te n t ia l  s o lu t i on ,  t he n  w e  ne ed  to  s t a r t  now .

 Wh i l e  the re  ma y  be  so me  as  y e t  un d i sco ve re d  c he ap  so ur ce  o f  c l ea n

en er gy  th e  lea d  t i me  o f  b r in g i ng  te chn o l og ies  f rom  a  l abo ra to r y  be nch  t o

co mm er c ia l i sa t io n  is  te n  t o  tw en ty  yea rs .  We kn ow wh a t  th es e

te ch no log ie s  a re  a nd  wh i le  s om e o f  the m ma y  p la y  a  r o l e ,  in d ic a t io ns  a r e

th a t  t hey  w i l l  n o t  be  a s  i mp or tan t  as  ge os equ es t ra t i on .

 O f  t he  cu r r en t ly  a va i la b le  t ec hno lo g ie s ,  i ndu s t ry  ex pe r ts  c ons id e r  th a t

ge os eq ues t r a t i on  i s  p ra c t i ca l ,  ac h i eva b l e  and  l i ke ly  c os t  e f fe c t iv e

pr ov id ed  th e  t ec hn o lo gy  im pr ov es  as  ex pe c ted  ov er  th e  nex t  15  ye ar s .

 Ge os eq ues t r a t i on  i s  o ne  o f  s ev era l  ma j o r  w ays  t o  h e l p  ach ie ve  th e  dee p

cu ts  t ou ted  as  b e i ng  re qu i re d  by  20 50 .  W i t hou t  i t  th a t  ta rg e t  lo ok s  t o  be

in  j eo par dy .

 Fo ss i l  fu e l led  e le c t r i c i ty  g en era t i on  p l an ts  a r e  h ig h  cos t  and  l on g  l i f e

as se ts .  T he y  c an no t  s im p ly  b e  rep la ced  b y  ren ew ab l e  te chn o l og i es  i n  t he

ne ar  t e rm .  The  a b i l i t y  to  c l ea n  u p  ex i s t in g  p ow er  p l an ts ,  a nd  re du ce  th e

em is s i ons  f rom  n ew  po we r  p la n t s  t h r oug h  th e  u se  o f  g eo seq ue s t r a t io n  i s

v i ta l .

To  p u t  th a t  in to  a  s i mp le  f i na nc i a l  a r gu me nt ,  w e  h av e  a  r ea l  o p t io n  a va i la b l e  to

us  n ow .  T he  co s t  o f  t he  op t i on  is  d emo ns t r a t i on  p r o j ec ts  to  en su re  th a t  we  c an

im p l em ent  g eos eq ue s t r a t ion  a s  a  s o l u t i on  i f  i t  i s  fo un d  v ia b le  a nd  co s t
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e f fe c t ive .  I f  de mo ns t ra t io n  p r o je c t s  d o  no t  g o  ahe ad  t hen  t he r e  ma y  b e

co ns id e ra b l e  d e l ay s  t o  the  i mp lem en ta t io n  o f  ge ose qu es t ra t i on  as  p ar t  o f

Au s t ra l ia ’s  co n t r i bu t io n  t o  co mba t i ng  c l im a te  c han ge .

In  o th e r  wo rds ,  i f  we  t h in k  th a t  cu t t i ng  c a rb on  em is s i ons  i s  n ec es sar y  the n  th e

pe na l t ies  a sso c i a ted  w i th  de la ys  an d  o b fus ca t io n  a re  l i ke ly  to  b e  h ig he r  t ha n

th e  co s ts  a sso c i a ted  w i th  de mo ns t ra t io n  p r o je c t s  n ow .  Th i s  i sn ’ t  a bou t  p ic k i ng

on e  w i nne r  abo ve  o the rs .  I t  i s  ab ou t  t ak in g  w ha t  w e  kn ow is  an  a c tua l  a nsw er

an d  l i ke l y  to  p r ov ide  o ne  o f  t he  lo wes t  co s t  pa ths  t o  red uc ing  Aus t ra l i a ’s

g r ee nh ous e  gas  e mi ss i on s  a nd  e nsu r i ng  th a t  i t  c an  be  f u l l y  com me rc ia l i s ed

wh en  i t  i s  nee de d .

The fu ture

Th e na tu r a l  ow ne rs  o f  t he  sk i l l  s e t s  a nd  r isk  m ana ge me nt  ex per t i se  as so c ia te d

w i th  g eos eq ues t r a t ion  a re  th e  ex i s t ing  o i l  an d  gas  i nd us t ry  –  in c l ud i ng

ex p l o r a t i on ,  p ro du c t i on  an d  se rv i ce s  c om pa n ie s .

As  e co nom ic  in ce n t ive s  a re  r ea l i s ed  th e  o i l  a nd  ga s  in dus t r y  w i l l  fos te r  t he

de ve lo pme nt  o f  t he  ge os equ es t r a t i on  ex pe r t i se  w i th in  t he i r  own  c om pan ie s .

Ov er  t ime ,  new  c om pan ie s  w i l l  be  fo rme d th a t  a r e  s o l e l y  i n  the  b us ine ss  o f

be in g  CO2  f ie l d  op era to rs  an d  w i l l  eve n tua l ly  b eco me  i nde pe nde n t  o f  t he i r

pa re n t  co mp an i es .

Th e  in i t i a l  f i e l ds  us ed  fo r  ge ose qu es t ra t i on  w i l l  be  e x is t i ng  o i l  and  g as  f i e l ds  o r

th e i r  su r ro und in g  a re as .  O i l  a nd  ga s  p ro du cer s  w i l l  be  be s t  p l ac ed  to

un de rs tan d  the  i mp ac t s  o f  th a t  ge os equ es t r a t i on  ma y  ha ve  on  th e i r  o i l  a nd  ga s

pr od uc t io n  and  a re  th e  na tu r a l  op er a to rs  o f  s uc h  f ie ld s .

In  p a r a l l e l ,  e xp lo ra t io n  e f f o r ts  in  un de r  exp lo red  a re as  w i l l  id en t i f y  new

po te n t ia l  g eos eq ue s t r a t ion  f ie lds  t ha t  c on ta i n  l im i t ed  o r  n o  o i l  a nd  ga s .  Th e

Go ve rn men t  w i l l  p l ay  a  s t r on g  ro l e  in  id en t i f y i ng  po te n t i a l  ba s i ns  o r  o the r

su i t ab le  lo ca t io ns .  T he se  f i e l ds  w i l l  th en  be  a sse ss ed  an d  pu t  i n t o  o pe ra t io n  by

sp ec ia l i s t  CO2  f ie ld  op era to rs .

Th e  en erg y  ind us t r y  o f  the  f u tu re  w i l l  f o r ce  a  b lu r r in g  b e twee n  th e  r o l es  o f

ex is t i ng  en erg y  se c to r  com pa n i es .
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Oi l  an d  g as  co mp an ies  w i l l  l oo k  t o  ge t  i n t o  t he  bu s i ne ss  o f  p r od uc ing  s yn the t i c

pe t r o l eum  a nd  d i es e l  p r odu c t s  f ro m coa l .  T hey  w i l l  a ls o  b e  in t e r es ted  i n

p r od uc ing  h ydr og en  ga s  f ro m co a l  as  a  t r an spo r t  fu e l .

Th e  co a l  co mpa n i es ,  f ac ing  t ak eov er s  f ro m the  o i l  an d  gas  i ndu s t ry  as  w e l l  a s

de c r ea sed  d ema nd  f o r  th e i r  p ro duc t  a f t e r  2 020  w i l l  a ls o  l oo k  t o  ad d  v a l ue  to

th e i r  p ro du c t .  H ow eve r ,  be in g  com mo d i t y  p r odu ce rs  w i th ou t  m uch  a b i l i t y  to

p r oc es s ,  re f in e  an d  d is t r i bu te  th es e  o th e r  p r od uc t s ,  t hey  a re  fa c i ng  co mpe t i t i on

f r om  the  o i l  a nd  g as  co mpa n i es .

E l ec t r i c i ty  co mp an ies  w i l l  a ls o  m etamo rp ho se .  F u tu re  c oa l  f i re d  po wer  p lan ts

w i l l  t u rn  c oa l  i n t o  h yd rog en ,  cap tu r in g  th e  c a r bon  d io x id e  and  s en d in g  i t  o f f  to

CO 2 f i e ld s  fo r  g eo seq ue s t r a t io n .  Th ese  p la n ts  c ou l d  ru n  o n  hyd ro ge n  t o l e ra n t

ga s  tu rb i ne s  o r  on  fu e l  ce l l s  to  ge ner a te  e le c t r i c i t y .  Th e  exc es s  hyd ro gen

pr od uc ed  co u ld  b e  on  so ld  as  a  fu e l  so ur ce  fo r  t ra ns po r t  us e  a s  we l l  as  o the r

us es  w i th in  th e  hy dro ge n  e co no my .

I t  i s  eve n  pos s i b l e ,  i f  no t  l i ke l y  tha t  e l ec t r i c i t y  ge ner a to rs  w i l l  b uy  th e i r

hy dr og en  f r om la rg e  c oa l  g as i f i ca t i on  p l an ts  th a t  a r e  dev e l ope d  by  th e  o i l  a nd

ga s  in dus t r y  a s  th e  r e f ine ry  o f  t he  fu tu re .

Na tu ra l  g as  p i pe l i ne  op era to rs  w i l l  a t  f i r s t  be  th e  na tu r a l  ow ne rs  an d  ope ra to rs

o f  a  b ack bo ne  o f  C O2 p i pe l in e  in f ra s t r uc tu re  th a t  co nn ec t s  ma j o r  s our ce s  o f

CO 2 to  th e  ma j o r  C O2 f i e ld s .  A  nu mb er  o f  l a rg e  p ip e l in es  se rv i c i ng  na t i ona l

re qu i r eme nts  w i l l  l i k e l y  b e  de ve l op ed  as  k ey  na t io na l  in f ra s t r uc tu re .  As  C O2

p i pe l i n in g  bec om es  a  la rge r  an d  m or e  s ta b l e  i nd us t ry  t hen  o the r  ow ner s  and

op er a to rs  w i l l  c om e i n ,  as  s ee n  i n  the  n a tu ra l  gas  p ip e l i ne  in du s t ry .

Summary o f  the  future

Th is  f u tu re  v i s i on  o f  t he  en er gy  se c to r  w i l l  co me in to  ex is ten ce  o ver  t he  ne x t

20  t o  30  ye ars .  In  th e  sho r t  t e rm  the  o i l  and  g as  in du s t r y  w i l l  p l ay  th e  m a j o r

ro le  b y  t ak ing  C O2  f r om  ex is t i ng  so urc es  a nd  se que s te r ing  i n  t he i r  ex is t in g

f i e l ds .  As  eco no mi c  i nc en t iv es  a r e  rea l i se d  a n  ind ep en den t  CO2

ge os eq ues t r a t i on  i ndu s t ry  w i l l  fo rm ,  h ow ev er ,  t h is  w i l l  n o t  oc cu r  w i t ho u t  s t ro ng

in vo lv eme nt  o f  t he  pu b l ic  se c to r  in  th e  sh or t  t e rm .
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Chapter 07 Legal issues in geosequestration

Le ga l  r i s k  a r i se s  f ro m unc er ta in t y  in  th e  reg u l a t i on s  and  l eg i s l a t ion  t ha t  g ov ern

an  a c t iv i ty .  Suc h  unc er ta i n t y  can  a r is e  f r om un res o l ve d  i ss ues  o r  lac k  o f

c l a r i t y ,  as  we l l  a s  f ro m fu tu r e  p o ten t ia l  cha ng es  to  l aw .

Wh i l e  the  l ega l  i s sue s  ass oc ia ted  w i th  g eo seq ue s t r a t io n  h av e  b ee n  con s i de r ed

in  d e ta i l  b y  o th e r  fo ru ms ,  i t  was  t hou gh t  nec es sar y  to  s t re ss  th e  fo l lo w in g  le ga l

is su es  as  p o te n t ia l  i mp ed i me nts  t o  the  c om mer c i a l  im p l eme nta t i on  o f

ge os eq ues t r a t i on .

Clashing tenements  and the  need for  regu la tory overs ight

Th e  po ten t i a l  fo r  con f l i c t  b e twee n  the  o i l  an d  gas  i nd us t r i es ,  a nd  th e

ge os eq ues t r a t i on  i ndu s t ry  sh ou ld  no t  b e  un der es t im a ted .  T he  fo l l ow ing

d i sc us s io n  sho u l d  kee p  in  mi nd  th e  abo ve  d isc us s io n  o f  ov er lap p i ng  te ne men ts

an d  co -ex is t in g  r i gh t s .

O i l  an d  g as  p r od uc ers  w i l l  n o t  s i mp ly  a l lo w  g eo seq ue s t ra t io n  a c t iv i t i es  to  o cc ur

e i th e r  a t  t he  sa me  lo ca t io n  as  th e i r  p ay in g  f ie lds ,  o r  ev en  ne ar  t hem . The  a c t  o f

in je c t ing  C O2 ca n  cha ng e  t he  p res su re  o f  f lu i ds  in  t he  re se rvo i r  r ock s ,  an d

co u l d  a f f ec t  p ro du c in g  o i l  a nd  ga s  f ie ld s  sev er a l  k i lo met re s  d is ta n t .

Th e  ec ono mi c  b en e f i ts  o f  o i l  a nd  ga s  v e r su s  g eo seq ue s t ra t io n  r ig h t s  a re  a l so

un c l ea r .  Fo r  e xa mp le ,  i f  t he re  is  a n  o i l  a nd  ga s  r es ou rce  i n  t he  s ame  p lac e  as

a  ge os equ es t ra t i on  lo ca t io n ,  t hen  w h ic h  w i l l  ha ve  p r io r i t y?

I f  t he  o i l  and  g as  re so urc e  is  de mo ns t ra b l y  s ma l l  th en  i t  w e l l  m ay  be  c lea r  cu t

th a t  a  la rg e r  po te n t i a l  ge os eq ues t r a t i on  f ie l d  w i l l  be  o f  m ore  b en e f i t  to  so c i e ty .

Ho we ve r ,  in  re a l  l i fe ,  ma t te rs  a r e  ra r e l y  so  c l ea r  c u t .

 A sm a l l  c om pan y  co u ld  m ake  a  d ece n t  p r o f i t  ou t  o f  a  sm a l l  o i l  an d  gas  f ie l d .

 Th e  o i l  a nd  ga s  in dus t r y  w i l l  l i k e l y  b e  o f  th e  v ie w  th a t  i t  wo u l d  no t  l i ke  t o

‘s te r i l i s e ’  la nd  b y  a l l oca t i ng  i t  t o  g eo se que s t ra t io n  i f  th a t  la nd  ha s  bee n

un de r  exp lo red  f o r  o i l  and  g as .

 Ex is t i ng  o i l  a nd  g as  p r odu ce rs  ma y  hav e  as  ye t  un r ea l i sed  e xp l o r a t ion  p lan s

fo r  a r eas  a d ja ce n t  to  p rod uc in g  f ie lds .
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 Th e  po ten t i a l  be ne f i t s  o f  bo th  ty pe s  o f  ac t iv i t ies  m ay  be  r oug h l y  equ iv a le n t .

De la ys  an d  unc er ta in t y  in  re so lv i ng  su ch  i ssu es  w i l l  a f fe c t  bo th  i ndu s t r ie s .  F o r

ge os eq ues t r a t i on  c omp an ies ,  th e re  i s  a  s t r ong  n eed  f o r  a  de c is io n  mak in g

pr oc es s  t ha t  w i l l  p ro v i de  an  a nsw er  in  t he  sh or tes t  pe r io d  pos s i b l e .  Th is  i s

es pe c i a l l y  imp or ta n t  fo r  t he  f i r s t  few  p ro jec ts  Au s t ra l ia  w ide  t ha t  w i l l  l i k e l y  b e

ne ar  e x is t i ng  o i l  and  g as  f i e l ds ,  t he  op er a to rs  o f  w h i ch  ma y  v eh em ent ly  ob je c t

to  g eo seq ue s t r a t io n  a c t iv i t i es .

S i mi la r  i s s ues  e x i s t  wh ere  t he re  is  in te ra c t i on  w i th  c oa l  r eso ur ce s ,  co a l  se am

me th an e  r es our ce s  and  a lso  w i t h  u nd erg ro un d  w a te r  re so urc es .

Go ve rn men t  sho u l d  tak e  a  l ea d  in  es tab l i sh ing  g u id in g  p r i nc ip l es  a nd  a  metho d

o f  s e t t l i ng  su ch  d isa gr eem en ts  in  o rde r  to  p r ov ide  c e r ta i n t y  t o  bo th  in dus t r ie s .

Th is  w ou l d  ens ur e  bo th  ind us t r ies  c an  ha ve  a l te rna t i ve  to  a  ne go t i a te d  ou t co me

wh en  p ar t ie s  c an ’ t  ag re e  a nd  t he  ma t te r  ma y  b e  d ra gg ed  in to  th e  co ur t s  fo r

ye ar s .

The need for uni form princ ip les o f  leg is la t ion across
jurisd ict ions

Th e  na tu r a l  wo r l d  doe s  no t  r es pec t  po l i t i c a l  bo und ar ie s .

 O i l  an d  g as  f i e l ds  ma y  ove r l ap  Sta te  b ou nd ar i es .

 On sh or e  f ie lds  u nd er  Sta te  c on t ro l  may  b e  con ne c te d  in  th e  sub su r face  t o

o f fs ho re  f i e ld s  wh ich  a re  un de r  C om mon we a l th  co n t r o l .

 P i pe l i nes  c ros s  s ta te  b o rd er s .

Th es e  iss ue s  a pp ly  eq ua l ly  t o  the  g eos eq ue s t r a t ion  i nd us t ry  an d  th e

in f r as t ru c tu re  n ee ded  f o r  i t .

I t  i s  v i t a l  th a t  t he  Sta te s  an d  C om mon we a l th  p r ov i de  c omp at ib l e  le g is la t io n  to

en co ur age  t he  ge os equ es t ra t i on  in du s t r y .  T he  Mi n is te r i a l  Co unc i l  o n  M in era l

an d  Pe t ro le um Re so urc es  (M CM PR )  Ca rb on  ca p tu re  a nd  ge o l og i ca l  s to ra ge

Re gu la to r  G u id in g  Pr i nc ip l es  f o r m a  g re a t  fo un da t io n ,  ho we ver ,  apa r t  f rom

Co rp or a t i on s  L aw ,  whe n  has  t he re  be en  co mp le te  ag r ee me nt  be twe en

ju r i sd ic t io ns?



S o m e  v i e w s  o n  h o w  g e o s e q u e s t r a t i o n  w i l l  w o r k  w i t h  t h e  p r i v a t e  s e c t o r

C h a p t e r  0 7   L e g a l  i s s u e s  i n  g e o s e q u e s t r a t i o n

C o p y r i g h t  L a z u l i  E n t e r p r i s e s  P t y  L t d  2 0 0 7 40

Th e  co mmo n goo d  o f  a l l  o f  Au s t ra l ia  sh ou ld  be  t he  ov er r id in g  p r i nc ip l e ,  ra th e r

th an  b ene f i ts  to  a n  i nd iv i du a l  ju r i sd i c t io n .

The unpredictabi l i ty of  pred ic t ive models

I t  i s  acc ep ted  t ha t  a  r obu s t  p red ic t i v e  mo de l  o n  t he  b eha v i ou r  o f  seq ue s te re d

CO 2 is  a  re qu i re me nt  in  th e  ap pro va ls  p r oc ess  f o r  a  ge ose qu es t ra t i on  p r o je c t .

By  t he i r  ve ry  na tu re  su ch  mo de ls  a r e  b as ed  on  l im i te d  in f o r mat io n  and  a re

pr ed ic t i v e ,  no t  p r ec i se .  C O2  c an  an d  w i l l  mov e  awa y  f r om th e  p re d i c te d

mi g r a t ion  p a th s .

As  l on g  a s  the  C O2  re ma ins  s eq ues te red  a nd  is  u n l i ke ly  to  e sca pe ,  the n  the

ob je c t ive s  o f  ge os equ es t ra t i on  ha ve  be en  a ch i ev ed .  T h i s  h ig h l i gh ts  th e  nee d

to :

 T r ea t  geo se que s t ra t io n  ten em en ts  as  a  pa r t  o f  a  la rg e r  sy s tem an d  a l l ow  fo r

th e  CO 2 to  mov e  ou ts i de  o f  t he  te ne men ts  a l lo ca ted  f o r  th a t  ac t i v i ty ,  a t  n o

pe na l t y .

 En su re  th a t  an y  fu tu r e  acc re d i ta t io n  a nd  c e r t i f i ca t i on  sy s tem re co gn i se s  t h i s

un ce r t a in ty  an d  do es  no t  s ee k  any  f o rm  o f  re fun d  o f  ca rbo n  c re d i ts  o r  o the r

fo rm  o f  p en a l t y ,  a s  l on g  a s  th e  C O2  w i l l  r ema in  in  s to rag e .

 Tr an s fe r  l i ab i l i ty  fo r  mon i t o r ing  a nd  ma na g in g  the  C O2  to  g ove rn me nt  a f te r

c l os u r e  o f  the  f ie ld  as  lo ng  a s  t he  CO 2 is  s t i l l  s eq ue s te re d ,  a l be i t  in  no t

ex ac t l y  t he  wa y  as  p r ed ic ted  d ur i ng  th e  ap pro va ls  p r oc ess .

Native  t i t le

I t  i s  und er s to od  t ha t  t he r e  is  so me  un ce r ta in ty  ov er  w he the r  o r  no t

ge os eq ues t r a t i on  a c t i v i t ie s  a r e  e l i g ib le  f o r  th e  s am e p ro ce sse s  as  a l re ady

ne go t i a te d  fo r  o th e r  re sou rc e  p ro je c ts  u nd er  th e  Na t i ve  T i t l e  Ac t  1 993  ( C th ) .

Fo r  ex amp le ,  a  q ue s t i on  a t  l aw  is  w he the r  o r  no t  g eo se que s t ra t io n  con s t i tu te s

a  mi n i ng  ac t iv i t y ,  wh ic h  o i l  a nd  ga s  d o .  I f  i t  i s  no t  a  m in ing  a c t iv i ty  th en  o the r

me an s  a re  a va i la b l e  u nd er  th e  Ac t  t h ro ug h  wh i ch  p r o j ec t  p ro pon en ts  ca n

ne go t i a te  u nde r  In d ig en ous  L an d  U se r  Agr ee men ts  ( I LU As )  o r  s im i l a r .  H ow eve r ,

su ch  a  p r oc ess  w i l l  t ak e  a  l on ger  t ime  t ha n  t he  ex is t i ng  ag ree d  me cha n i sms  f o r
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mi n i ng  ac t i v i t ie s .  Go ve rnm en t  ass is tan ce ,  e i t he r  f in an c ia l  o r  in -k ind ,  may  b e

ap pr op r ia te  to  h e l p  o n  Na t iv e  T i t le  ma t t e r s .

Th is  i s  n o t  an  i ss ue  th a t  ca n  be  so lve d  th rou gh  s i mp le  me as ure s ,  a nd  ma y

re qu i r e  t es t  c as es  as  w e  g o  fo rwa rd .  I f  no t  r es o lv ed  t h is  m ay  le ad  to  d e la ys  i n

im p l em ent in g  g eo se que s t ra t io n .

Uncertain ty  over the defin it ion o f  a natural  resource

Ge os eq ues t r a t i on  w i l l  o ccu r  in  th e  por es  o f  r oc ks .  T he se  po res  a re  em pty

sp ac es ,  e xc ep t  w he re  th e re  i s  a  s ub s ta nc e  tha t  w i l l  be  d i sp lac ed  b y  t he  s to r ed

CO 2.

Un de r  law ,  na tu r a l  re so urc es  b e lo ng  to  t he  Cr ow n w h i ch  g r an ts  r i gh ts  o f

ex p l o i ta t io n .  Th in gs  th a t  do  n o t  co ns t i t u t e  a  n a tu ra l  res ou rce  b e l ong  t o  t he

ow ne r  o f  th e  l an d ,  f r om  th e  ce n t r e  o f  th e  Ear th  up  i n t o  t he  a tmo sp her e .

Is  p o r e  s pa ce  –  th e  h o l es  in  t he  ro ck  –  a  na tu r a l  re so urc e?  Th es e  por es

no rm a l ly  co n ta in  t he  na tu r a l  r eso ur ce  –  a  con ta ine r  fo r  t he  na tu ra l  r es our ce

an d  no t  t he  na tu ra l  r es our ce  i n  a nd  o f  t he mse lv es .

As  t h i s  s i t ua t io n  was  n o t  co n temp la ted  i n  the  f o rm u l a t ion  o f  e x i s t ing  r eso ur ce s

la ws ,  and  w i l l  l i k e ly  r equ i r e  PhD  l eve l  s t ud i es  on  t he  is su e ,  i t  w i l l  n o t  be  s o lv ed

in  a  s hor t  t im e .

Th e  le ga l  r i s k  h e r e  i s  tha t  a  com pa ny ’ s  te nur e  fo r  g eo seq ue s t r a t io n  r ig h t  co u l d

be  r ev ers ed  i f  i t  i s  co ns i de re d  t ha t  t he  p ore  s pac e  be lon gs  to  t he  la nd  ow ne r

an d  no t  t he  Cr ow n.  Wh i l e  s uc h  a  s i t ua t io n  w i l l  su r e l y  be  re so l ve d  ove r  t im e ,

an y  de lay s  w i l l  ag a in  m i t i ga te  ag a i ns t  t he  ea r l y  a do p t ion  o f  g eo se que s t ra t io n

as  a  t oo l  t o  h e l p  com ba t  h um an  in du ced  c l i ma te  cha ng e .

In teraction  wi th  water

In  Q ue ens la nd  th e  ava i l ab i l i ty  o f  g rou nd  w a te r  i s  a  pe r t i ne n t  i s su e .

As  a  g u id in g  p r i nc ip l e ,  cu r r en t ly  c on tem p l a te d  geo se qu es t ra t io n  p r o je c t s  a re

s tay in g  a wa y  f ro m the  G rea t  Ar tes ia n  Bas in .

Th is  i s  b ec aus e  ge ose qu es t ra t i on  ac t iv i t ie s  m ay  pe ne t r a te  t he  aq u i fe r s  o f  th e

Gr ea t  Ar t es ian  Bas in .  W h i l e  su ch  ac t iv i t ie s  m ay  we l l  b e  c on duc te d  in  a
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te ch n i ca l l y  sa fe  m ann er  th a t  w i l l  n e i t he r  dam ag e  t he  w a te r  sup p l y  no r  c rea te  a

so ur ce  o f  l eak ag e ,  to  b e  c on se rva t i ve ,  i t  i s  cu r re n t ly  be in g  a vo id ed  wh ere

po ss ib le .

Th e  de f in i t ion  o f  sa l in e  f o r  d eep  s a l i ne  a qu i fe rs  i s  a no the r  i s s ue  th a t  be ar s

sc ru t i ny .  F o r  ex am p le ,  i f  a  so urc e  o f  wa te r  i s  fou nd  a t  d ep ths  o f  a  k i l ome tr e  o r

so ,  do es  th is  me an  th a t  i t  s ho u ld  b e  r es er ved  f o r  us e  by  hu man s ,  a g r i cu l tu re ,

l i ve s tock  o r  i nd us t r y ?

I t  i s  en t i r e ly  s en s ib le  to  a rg ue  th a t  as  t he  co s ts  o f  exp lo i t i ng  s uch  a  de ep  w a te r

re so ur ce  a r e  s o  h i gh ,  n o  r ea so nab le  ma n  wo u ld  e xpe c t  t ha t  w a te r  to  be

qu ar an t in ed  f r om  u sag e  as  a  lo ca t io n  f o r  g eos eq ues t r a t ion .  For  e xa mp l e ,  wo u l d

a  fa rm er  be  w i l l in g  t o  pay  o ne  an d  ha l f  mi l l i on  do l l a r s  f o r  a  on e  k i l om etr e  de ep

wa te r  we l l  tha t  on ly  su pp l ie s  a  s lo w  t r i c k le  o f  wa te r?

L i ke w i se ,  t he  s i tu a t i on  wh er e  som eo ne  se ek ing  t o  e xp lo i t  un der g r ou nd  wa te r

ac c i de n ta l l y  i nd uc ing  t he  mo ve men t  o r  es ca pe  o f  CO 2 is  a  lo w p ro ba b i l i t y  e ve n t

as  c om mon  s ens e  ec ono mi cs  ( t he  ab ov e  m en t i one d  one  a nd  ha l f  mi l l io n

do l l a r s )  wo u ld  d ic ta te  tha t  th e  d ep ths  o f  geo se que s t ra t io n  ac t iv i t ies  a re  su ch

th a t  t h is  k ind  o f  in t e r ac t io n  is  un l i k e l y .

Wh i l e  the re  is  p o ten t ia l  i n t e r ac t io n  b e twe en  ge ose qu es t ra t i on  ac t i v i t ie s  a nd

wa te r  res ou rce s ,  i t  s ho u ld  b e  man ag ed  in  s uch  a  wa y  th a t  th e  r i s ks  o f

ad ve rs e ly  a f fe c t in g  w a te r  su pp l ie s  a re  m in imi se d ,  an d  sho u l d  t ak e  in t o  acc ou n t

co mm on  se ns e  p r i nc ip l es  ab ou t  the  a b i l i t y  to  ex p lo i t  p o ta b l e  w a te r  th a t  i s  a t

de p ths  th a t  w i l l  l i ke ly  ne ve r  be  ex p lo i t ed  by  a ny  o the r  p a r ty .  R eg u la t i ons  a nd

th e  ap pro va ls  p r oc ess  s hou ld  t ake  t h is  i n t o  a cc oun t  an d  n o t  be  u nn ece ss ar i l y

ca u t io us  in  th e i r  app l i ca t io n .

The need to  al low for  learning  by  doing

In  g ra n t i ng  ap pr ov a l  fo r  g eo se que s t ra t io n  p ro je c ts  t he  ne ed  to  r ec ogn is e

le a r n i ng  by  do in g  is  im por ta n t .  W e nee d  to  te s t  th e  bo und ar ies  o f  wha t  i s

ac ce p tab l e  fo r  t he  lo ng  te rm  s to r ag e  o f  CO 2 r a the r  t ha n  a lw ays  t ak ing  a n

ov er ly  co ns erv a t iv e ,  an d  p o ten t ia l l y  m or e  cos t l y  p a th  wh i ch  w i l l  l im i t  the

us e fu l nes s  o f  ge os equ es t ra t i on  as  a  to o l  t o  m i t iga te  h uma n- ind uc ed  c l im a te

ch an ge .
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Fo r  ex amp le ,  t o  te s t  th e  v ia b i l i t y  o f  no n- con ve n t i on a l  ge o l ogy ,  o r  to  t es t

te ch n i que s  fo r  m on i to r i ng  CO 2,  i t  m ay  be  a  re qu i re me nt  to  a l lo w  fo r  t he

po te n t ia l  s ma l l  sc a le  e sca pe  o f  C O2  f r om  s to r ag e  l oc a t ion s .

Th e  ap pro va ls  p r oc ess  f o r  th es e  p ro jec ts  s hou ld  p r ov id e  e no ugh  f le x ib i l i ty  t o

a l lo w fo r  l ea r n i ng  by  d o in g  ov er  th e  c om in g  two  de ca de s .

Financial  assurances

Co mp an ies  a re  re qu i re d  to  pu t  up  f i nan c i a l  as su ran ce s  tha t  can  b e  use d  by  th e

Go ve rn men t  to  re pa i r  o r  re me d i a te  d ama ge  w hen  a  co mp an y  e i t he r  c an  no t  o r

w i l l  n o t  as sum e i t s  r es pon s i b i l i t ie s  t o  th e  e nv i ro nm en t .  Su ch  f i na nc i a l

as su ra nce s  a re  p a r t  o f  the  e nv i ro nm enta l  a ppr ov a ls  p ro ces s  in  Qu ee ns l an d .

L i ke w i se ,  f ina nc ia l  a ss ura nc es  w i l l  be  s ou gh t  f rom  the  ge os equ es t r a t i on

in du s t ry .  T he  qu es t io n  in  th is  ca se  is  m or e  a lo ng  th e  l in es  o f  t im ing .

I t  i s  cu r re n t l y  p r opo se d  t ha t  geo se que s t ra t io n  ten ur e  be  he ld  fo r  50  ye ars .  Th is

is  a  l ong  t ime  f o r  a  co mpa ny  t o  u nd er tak e  an  ec ono mi c  ac t iv i ty .

Fo r  ex amp le ,  i f  a  CO2  s to r ag e  f ie ld  i s  c lo sed  a f te r  20  ye ar s ,  w i l l  i t  b e  e l i g i b le

to  c la im ba ck  th e  bon d  whe n  i t  do es  th e  r i gh t  t h in g  wh en  c l os i ng  t he  f i e ld ?  I f

no t  an d  i t  has  t o  wa i t  un t i l  t he  50  ye ar s  a re  u p ,  th en  th e  eco no mi cs  o f  th e

bu s i ne ss  ca se  a r e  adv er se l y  a f fec te d .

S i mi la r ly ,  i t  ma y  be  th a t  in d i v id ua l  w e l ls  a r e  c lo se d  a f t e r  a  de ca de  o r  tw o  an d

co r r ec t ly  a ban do ne d  w h i le  th e  res t  o f  th e  f ie ld  re ma in s  i n  ope ra t i on .  Shou ld  t he

co mp an y  b e  ab l e  to  c l a i m b ac k  par t  o f  th e  f in an c ia l  as sur an ces  p a i d  t o  the

go ve rn men t?

Th e  mi n in g  ind us t r y  c an  c l os e  dow n the i r  p rod uc t io n  te nem en ts  ea r l ie r  t han

sc he du led  a nd  c l a i m b ac k  t he i r  f i na nc i a l  a ssu ra nce s .  T h is  d oes  n o t  ab so lve

th em  o f  a l l  lo ng  t e rm  l iab i l i t ies ,  bu t  a l l ows  t hem  to  e f f ec t iv e l y  d ro p  the

te ne me nt .  Such  p r i nc i p l es  sh ou ld  a l so  ap p l y  t o  geo se qu es t ra t io n .

Paying  for long term monitor ing

Ge os eq ues t r a t i on  i s  a  l ong  t e r m a c t iv i ty .  An  en t i t y  w i l l  s t o re  a  l a rg e  vo l um e o f

CO 2 un der g r oun d  ov er  th e  s pa ce  o f  a  fe w de cad es .  A f t e r  th ey  c l os e  the  f ie l d ,
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an d  an  ap pr opr ia te  pe r i od  o f  p os t -c los ur e  mon i t o r i ng ,  the  f ie l d  w i l l  be  ha nd ed

ov er  t o  g ov ern me nt .

Th e  CO 2 w i l l  s ta y  seq ue s te re d  fo r  t hou sa nd s ,  i f  no t  ma ny  te ns  o f  t hou sa nds  t o

mi l l io ns  ye ars .

Wh o w i l l  wa tch  t he  CO 2 to  ma ke  su re  i t  i s  s ta y i ng  do wn  th e r e ,  an d  no t  h ead in g

to wa rd s  a  s i tu a t io n  w he re  i t  c an  es cap e?  Such  a  ro le  i s  b es t  s u i te d  t o

go ve rn men t .

Th e  na tu r a l  qu es t i on  th a t  a r is es  f r om th is  i s  w ho  w i l l  pa y  fo r  s uc h  a c t iv i t i es .

G i ve n  the  l ong  t im e  p er iod s  in vo l ve d  t he  q ues t i on  is  h ow mu ch  is  i t  r ea son ab le

to  e xp ec t  t he  en t i ty  th a t  in je c ts  t he  CO 2 to  co n t r ib u te  t ow ard s  lo ng  te rm

mo n i to r in g  cos ts .

 I t  m ay  be  r eas on ab le  to  re qu i r e  o pe ra t in g  com pa n ie s  to  c l os e  t he  f ie l ds

us in g  mate r ia l s  an d  t ec hn i qu es  th a t  se ns ib ly  mi n im is e  the  p o te n t ia l  f o r  CO 2

to  e sc ape .

 I t  m ay  be  r eas on ab le  to  re qu i r e  o pe ra t in g  com pa n ie s  to  in s ta l l  i n f ras t r uc tu r e

to  a l l ow  fo r  l on g  te r m mon i t o r ing  a s  p ar t  o f  th e  c lo su re  p r oce ss .

 Th er e  may  e ven  b e  a rg um ent  f o r  a  sm a l l  c on t r i bu t io n  by  th e  com pa ny  ba se d

on  r ev enu es  ea rn ed  to  c on t r i bu te  to  lo ng  t e rm  m on i to r i ng ,  s imi la r  to

re so ur ce  re n t  ta xe s  p a i d  b y  o the r  r eso ur ce  in du s t r ie s .  Th e  se t t i ng  o f  s uch  a

ta x  sh ou l d  be  ba se d  o n  an  ad  v a l o re m  a pp ro ach  a nd  l i nk ed  to  re ve nu es

ea rn ed  ra th e r  th an  as  a  f l a t  t ax  pe r  u n i t  o f  ca rbo n  d i ox i de  se qu es te r ed .

So u th  Aus t r a l i a  i s  p r op os i ng  a men dm ents  to  th e  Pe tr o l eum  Ac t  20 00  t ha t

pu t  in  p l ac e  p ro v i s io ns  th a t  e nsu re  no  r oy a l t y  pay me nts  a re  pu t  on

ge os eq ues t r a t i on  o r  g as  s to r ag e .

 As  t he  ac t i v i t y  o f  ge os equ es t r a t i on  w i l l  p rov id e  s oc ie ty  w i th  th e  ab i l i ty  to

co n t in ue  w i th  th e i r  e x i s t i ng  l i fe s t y le  w h i le  mi n im is in g  t he i r  co n t r ib u t ion  t o

hu ma n- ind uc ed  g l ob a l  wa rmi ng ,  i t  i s  a l so  r eas on ab l e  to  as se r t  th a t  so c i e ty

sh ou ld  co n t r ib u te  to  th e  c os ts  o f  l ong  t e r m m on i to r i ng  o f  C O2.

 I t  i s  no t  r eas on ab le  to  ex pe c t  a  co mpa ny  t o  c ov er  a l l  the  c os t s  o f  lo ng  te rm

mo n i to r in g  fo r  l on g  p er iod s  o f  t i me .  F u tu r e  w or k  w i l l  be  su b je c t  t o  i n f la t io n ,
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an d  w i l l  be  be s t  p a id  f o r  a t  t he  t i me  ra th e r  th an  ad de d  t o  the  c os ts  o f  a

p r o j ec t  n ow .

CO2 ownersh ip and l iabi l i ty

Wh en  s eek in g  t o  a t t r i bu te  l i ab i l i ty ,  t he  o wne rs h ip  o f  the  C O2 w i l l  be  a n  i ss ue .

In  p r i nc i p l e  i t  se ems  s ens ib le  th a t  th e  pe rso n  who  i n j ec t s  the  C O2  sh ou ld  ow n

i t  i n  te r ms  o f  l ia b i l i t y .  Wh i l e  o wn ers h i p  rep re sen ts  o n ly  a  sm a l l  pa r t  o f  th e

ov er a l l  i s s ue  o f  l iab i l i ty ,  i t  i s  o ne  th a t  co u l d  a dv er se l y  a f f ec t  f re eh o ld  t i t le  la nd

ow ne rs .

Un de r  no r ma l  l eg a l  p r in c ip le s  any  i mpr ov em ents  o r  mo d i f i c a t ion  m ad e  t o  lan d

ar e  th e  p ro per ty  o f  t he  ow ne r  o f  th e  l an d  and  n o t  th e  pe r so n  w ho  m ade  t he

im pr ov eme nt .  P ip e l ine s  a re  o ne  ex ce p t i on  t o  t h i s  r u l e .  Ho we ver ,  fo r

ge os eq ues t r a t i on  i t  i s  a rg ua b l e  t ha t  t he  o wne r  o f  th e  lan d  (e .g .  a  fa rm er )  m ay

be co me  l i ab le  fo r  the  b eha v i ou r  o f  the  C O2 .  I n  the  c as e  o f  f re eh o l d  t i t le ,

un ce r t a in ty  in  t h i s  a re a  c ou ld  ha nd  l i ab i l i ty  f o r  an o ther ’s  ac t i on s  t o  an  in no cen t

pa r t y ,  an d  cou ld  a dve rs e ly  a f f ec t  p rop er ty  p r ic es .

As  p ar t  o f  the  e f f o r t  t o  b id  f o r  in vo l ve me nt  in  th e  Fu tu r eG en p r o j ec t  i n  t he

Un i t ed  Sta tes ,  two  s ta tes  ha ve  ra is ed  a l te rna t i ves  t o  dea l  w i t h  th e  i ss ue  o f

ow ne rs h ip .

 Th e  Sta te  o f  I l l i n o is  i s  i n  th e  p ro ces s  o f  pa ss ing  a  b i l l  w h ic h  t r ans fe rs

ow ne rs h ip  o f  t he  C O2,  a nd  co ns equ en t ly  l ia b i l i t y  t o  th e  s ta te .

 Th e  Sta te  o f  T ex as  ha s  in t ro du ced  a  b i l l  t ha t  p rov id es  in de mn i t i es  to  t he

ow ne rs  an d  ope ra to rs  o f  c l ea n  coa l  p la n t s  w i t h  geo se qu es t ra t io n .

C l ea r l y ,  th e re  i s  nee d  fo r  g re a te r  ce r ta in ty  on  l i ab i l i ty  b o th  d u r ing

se qu es t ra t i on  an d  a f t e r  c l os ur e  b o th  f o r  t he  de ve l op me nt  o f  th e  in dus t r y  a nd  t o

he lp  p rev en t  i nn oc en t  p a r t ie s  f ro m be i ng  l iab le .

Recognising  the evolv ing nature o f  the  indust ry  over t ime

Th e  ne x t  tw en t y  ye ars  r ep r es en ts  th e  b i r th  o f  a  ne w an d  v i t a l  in du s t r y  –

ge os eq ues t r a t i on .
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Th e  f i r s t  p ro j ec ts  w i l l  be  d em ons t r a t i on  p ro j ec ts  w i th  no  f ina nc ia l  r ew ard s  fo r

th e  pa r t i c i pan ts  f o r  un der ta k i ng  th e  p ro je c ts ,  and  d e f in i te ly  no  c omp en sa t io n

fo r  ma nag in g  t he  r i sk s  and  t ak ing  o n  t he  l iab i l i t i es  o f  t he  ac t i v i t ie s .

Co ns eq uen t l y ,  th e  reg u l a t i on s ,  le g i s la t i on  an d  app ro va ls  p r oce ss  s hou ld

re co gn ise  t h is .

Ad d i t i ona l l y ,  th e  gov er nme nt  s hou ld  co ns id e r  ta k in g  pa r t  o r  a l l  o f  th e  l ia b i l i ty

as so c i a te d  w i t h  su ch  de mon s t ra t io n  p ro je c t s  d u r ing  t he i r  op era t i on .

I f  g ov ern me nts  m a i n ta in  th e  cu r re n t  ex pe c ta t i on  th a t  l iab i l i ty  w i l l  n o t  be

t r an s fe r r ed  un t i l  a f t e r  a  ce r t a in  p e r i od  a f te r  c lo su re  o f  t he  f i e l d ,  th en

de mo ns t ra t i on  p r o j ec t s  v i t a l  t o  t he  de ve lo pme nt  o f  g eo seq ue s t r a t io n  w i l l  e i t he r

be  d e l aye d  o r  ca nc e l l ed .

G i ve n  how  v i ta l  ge ose qu es t ra t i on  is ,  s om e bo l d  v is io n  is  re qu i re d  in  th is  a r ea .

Go ve rn men t  i s  be t t e r  p l ace d  to  ta ke  on  t he se  r i sks  t ha n  a ny  o the r  pa r ty  an d

sh ou ld  do  s o .

Wh en  g eos eq ues t r a t ion  b eco me s  a  s ta nda rd  c omm er c ia l  ac t iv i t y  t he n

go ve rn men ts  co u l d  ens ur e  t ha t  l ia b i l i t y  s t ays  w i th  t he  p r iv a te  s ec to r  u n t i l  a f te r

c l os u r e  o f  the  f ie ld ,  a s  a l r ea dy  p r opo se d  in  th e  M CM PR  re gu la to r y  gu i d i ng

pr in c i p le s .

Legal structuring

Wh i l e  the  g eos eq ue s t r a t ion  t en ure  r egu la t i ons  u nde r  co ns i de ra t io n  do  no t

ex p l ic i t l y  dea l  w i th  po ten t i a l  ca rb on  c r ed i t  re g im es  o r  c a r bon  t ax es ,  t he  ne ed  to

pu t  in  p l ac e  a  t en ure  s ys tem  tha t  i s  l i k e l y  c om pat ib le  w i th  su ch  f u tu re  re g i me s

is  i mp or tan t .

In du s t ry  ty p ic a l l y  t r ie s  t o  qu ara n t ine  a c t iv i t i es  th a t  a r e  r i s ky  a nd  ca r ry  e i t he r

th e  po ten t i a l  fo r  ban k r up t cy  o r  l eg a l  l i ab i l i ty .

Fo r  ex amp le ,  u n i nc orp or a te d  jo in t  v en tu r es  w i l l  ty p i ca l l y  a ppo in t  ope ra t in g

co mp an ies  s epa ra te  to  t he  ow ne rsh ip  o f  t he  jo in t  v en tu re .  I n  s uc h  a  c as e  w ho

wi l l  o wn  th e  s eq ue s te re d  C O2 ,  and  b e  a b l e  to  c l a im  c re d i t s  and  b e  l ia b l e  f o r

an y  fu tu r e  iss ue s .
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Si mi la r ly ,  ind us t r y  w i l l  u se  s pec ia l  p u r po se  ve h ic le s  wh i ch  w i l l  b e  w ou nd  up  a t

th e  en d  o f  the  l i f e  o f  a  p ro je c t ,  o r  q ua ra n t i ne d  f ro m com me rc i a l  o per a t ion s  i f

th e r e  is  un exp ec te d  l eg a l  ac t i on .

Th e  ke y  p o i n t  he re  is  t ha t  l eg a l  s t ruc tu re s  f o r  th e  op era t i on  an d  own er sh i p  o f

CO 2 Ge ose qu es t ra t i on  f i e ld s  a r e  b y  the i r  v e ry  n a tu re  l i ke ly  to  b e  t ra ns i to ry

a r ra ng eme nts  s e t  u p  s pe c i f i c a l l y  fo r  t he  g eos eq ues t r a t ion  a c t i v i t i es

un de r take n .  Th is  l i fe sp an  ma y  we l l  be  sh or te r  t han  t he  cu r r en t ly  m oo ted  50

ye ar s  fo r  s equ es t r a t i on  te ne me nts  a nd  w i l l  de f i n i t e l y  be  sh or t e r  t han  t he

po te n t ia l  f o r  lo ng er  te rm,  s o  ca l le d  ‘ lo ng - ta i l  l i ab i l i t i es ’ .

Th e  re gu l a to ry  f ra mew or k  s ho u l d  b e  d ra f t ed  w i th  th es e  iss ue s  i n  mi nd .
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Chapter 08 Principles for a tenure system

Ba se d  on  th e  a bo ve  d i sc uss io n  on  th e  m ak eu p  o f  the  g eo seq ue s t r a t io n  i nd us t r y

an d  th e  c om mer c i a l  d r iv e rs  r eq u i r ed  fo r  th e  r ap id  de ve lop me nt  o f

ge os eq ues t r a t i on  b y  t he  p r iv a te  s ec to r  t he  fo l l ow i ng  k ey  p r inc ip le s  s ho u ld  b e

re co gn ise d  in  th e  fo r mu la t io n  o f  po l i c y  an d  r eg u la t i on s .

1 .  As  g eo seq ue s t r a t io n  i s  one  o f  the  m a jo r  po ten t i a l  te ch no l og ica l  pa thw ay s

to  m i t iga t i ng  th e  hum an  in du ce d  g lo ba l  w ar min g ,  i t  i s  c r i t i ca l  t ha t  a

f r am ew ork  t ha t  p ro motes  an d  fo s te rs  th e  ea r ly  d eve lo pm ent  o f  t he

in du s t ry  i s  pu t  in  p l ac e .

2 .  Th e  p r iva te  se c to r  ha s  the  s k i l l s  b u t  no t  the  c omm er c i a l  in cen t i ve  to  a c t

on  g eo seq ue s t r a t io n .  Co nse qu en t ly ,  Gov er nm ent  n eed s  to  ta ke  a

le ad er sh i p  ro l e  in  es ta b l i sh in g  a nd  fo s te r ing  t h is  i nd us t r y .

3 .  Ev en  w i th  t he  in t r odu c t ion  o f  a  c a r bon  t ra d in g  sch em e,  w i th ou t

go ve rn men t  lea d i ng  th e  way  i n  te r ms  o f  c ap p in g  l ia b i l i ty  an d  p ro mo t in g

de mo ns t ra t i on  p r o j ec t s  geo se qu es t ra t io n  w i l l  be  l i m i te d  i n  i ts  a pp l ic a t ion .

4 .  Th e  o i l  a nd  ga s  in dus t r y ,  an d  no t  t he  po we r  i nd us t ry  a re  th e  n a tu r a l

ow ne rs  o f  t he  ge os equ es t ra t i on  in du s t r y  fo r  i ts  f i r s t  15  to  20  y ea rs .

In de ed  ma ny  o f  t he  re qu i re d  te chn o l og i es  m ay  be  pa r t ia l l y  p rov ed  u p  b y

en ha nc ed  o i l  r ec ov ery  u s in g  CO 2.

5 .  O i l  an d  g as  te ne me nt  ow ner s  sh ou l d  hav e  au tom at ic  f i r s t  r ig h t  o f  r e fu sa l

on  C O2  se qu es t ra t i on  te nem en ts  bo th  on  t he i r  ow n  t en em ents  and  i n

ad ja ce n t  a r eas .

6 .  A f l ex ib l e  sys te m is  re qu i re d  tha t  a l l ow s  fo r  t he  ma ny  pe rm uta t i on s  o f

CO 2 so urc es  an d  CO 2 s eq ues t r a t ion  s ink s .

7 .  Th e  le g is la t i v e  f r ame wo rk  sh ou ld  p r ov i de  c e r t a i n ty  t o  p ro je c t  p r op one n ts

an d  op era to rs .

8 .  Po l i cy ,  l eg is l a t io n  a nd  ap pr ov a ls  p roc es se s  s ho u ld  r ec ogn is e  t he  s low

mo ve me nt  o f  CO 2 ou ts i de  te ne me nt  bo und ar ie s  a nd  ma na ge  th e  po ten t i a l

re se rv o i r  r ock  a s  an  in te r co nn ec ted  sy s tem  ra th e r  th an  is o l a te d  b l ock s

th a t  d o  n o t  in te ra c t .
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9 .  Th er e  w i l l  be  co n f l i c t  ove r  te nem en ts  an d  a  m ec han is m sho u l d  b e  pu t  i n

p l ac e  tha t  a l l ow s  fo r  a n  a rb i t ra ted  ou tc om e w he re  a  ne go t ia ted  o u t com e

do es  n o t  oc cur .

10 .  Es ta b l i sh  a  p r iv a te  s ec to r  a nd  go ve rnm en t  wor k i ng  g r ou p  t o  wor k  th rou gh

th e  un der ly ing  p r i nc i p l es  o f  t ene me nt  co n f l i c t  i s s ue s .

11 .  A l lo w fo r  a  r i s k  b ase d  app ro ac h  a nd  en co ur age  l ea r n i ng  by  d o in g  th rou gh

ac t i ve  go ve rnm en t  spo ns ors h i p ,  fo r  exa mp le  in  t ak i ng  l iab i l i ty  f o r

de mo ns t ra t i on  p r o j ec t s .

12 .  Se ek  t o  p ro v id e  a  one -s top -s ho p  a pp roa ch  f o r  p r o je c t  p rop on en ts  th a t  t i e

to ge th er  a l l  r e l ev an t  g ove rn me nt  de par tm en ts  an d  p ro ce sse s .

13 .  Ac t i ve ly  en gag e  w i th  th e  b ro ad er  co mmu n i ty  on  t he  re as ons  f o r

ge os eq ues t r a t i on  a nd  th e  p o ten t ia l  ben e f i t s  o f  the  a c t iv i ty .  I t  i s  th e  ro l e

o f  g ov ern me nt  to  p rom ote  g eo se que s t ra t io n  and  i t  i s  th e  r o l e  o f  p r o je c t

p r op on en ts  to  p r om ote  t he i r  p r o je c t  an d  pa ss  th e  l eg is la t i v e  h u r d l es

re qu i r ed .  T he  ea r l y  a nd  on go in g  i nv o lv em en t  o f  env i r on men ta l  g ro up s  i n

th e  de ba te  ove r  ge ose qu es t ra t i on  sh ou l d  be  en co ura ge d  by  go ver nm en t

an d  th e  g ov ern me nt  sh ou ld  ta ke  a  le ade rs h i p  r o l e  i n  th is  a r ea .

14 .  Wh i l e  i t  i s  un de rs tan da b le  t ha t  t he  f i r s t  few  p ro j ec ts  w i l l  be  e xc eed in g ly

co ns er va t iv e  t o  he lp  bu i ld  p ub l ic  c on f id en ce  in  ge os eq ues t r a t i on ,  th i s

in i t ia l  o ve r ly  c on ser va t iv e  ap pro ac h  s ho u l d  n o t  be co me  en sh r in ed  a s

s tan da rd  fo r  g ov er nme nt  ap pr ov a l  p r oce ss es .

15 .  Pr om ote  s om e e co no mic  i nce n t iv es  fo r  t he  p r iv a te  s ec to r  a nd  i t s

in ve s to rs  t o  e n te r  th e  geo se qu es t ra t io n  in dus t r y  b y  a l low in g

se qu es t ra t i on  te ne men t  ho l de rs  th e  r ig h t  t o  e xp lo i t  o i l  a nd  ga s  fo und ,

an d  a l low in g  o i l  a nd  ga s  e xp lo re r s  to  ta ke  ad va n ta ge  o f  g eo seq ue s t ra t io n

re se rv o i r s  fou nd .  To  no t  d o  so  wo u l d  b e  to  wa s te  l a r ge  su ms  o f  m on ey

an d  ex per t i se  an d  mate r ia l l y  d e la y  the  i n t rod uc t io n  o f  ge os equ es t r a t i on .

In  o th e r  wo rds ,  th e  o ve rze a l ou s  a pp l ic a t io n  o f  sep ar a t ion  o f  r ig h t s  i n  the

na me  o f  e qu i ty  t o  p ro mo te  a  ma rke t  in  th e  abs en ce  o f  s uch  a  ma rk e t  w i l l

ca us e  s ig n i f i c an t  de l ay s  t o  th e  i mp lem en ta t io n  o f  ge os equ es t ra t i on .

16 .  Re co gn ise  t ha t  t he  d i sc ove ry ,  app ra isa l  an d  d ev e lo pm en t  o f

ge os eq ues t r a t i on  f ie l ds  w i l l  b e  a  l ong  t e r m a nd  co s t ly  p r oc ess ,  an d
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pr ov id e  a s  muc h  in cen t i ve  as  p oss ib le  to  t he  c r ea t io n  and  p rom ot io n  o f

su ch  a n  i nd us t r y .

17 .  Re co gn ise  t he  ne ed  to  p rom ote  la r ge  CO 2 f i e ld s  so  op er a to rs  ca n  ta ke

ad va n tage  o f  e co no mie s  o f  sc a l e  t o  b r i ng  t he  co s ts  d ow n t o  a  l ev e l  th a t

ma ke  g eos eq ues t r a t ion  a  co mm er c ia l l y  v ia b l e  a c t iv i ty .  Th i s  mea ns  t ha t

te ne me nts  s hou ld  b e  l a r ge  an d  no t  u nne ce ss ar i l y  ca rv ed  up  i n to  s ma l l

p i ec es .

18 .  Re co gn ise  t ha t  s a fe  l on g  t e r m geo se que s t ra t io n  is  th e  des i r ed  ou tc ome

an d  no t  e xa c t  ad he ren ce  to  a  p red ic t i v e  mo de l  t ha t  b y  de f in i t i on  c an

ne ve r  be  co mp l e te l y  a cc ura te .
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Chapter 09  Comments specific to the discussion paper

Ba se d  on  th e  a bo ve  p r in c ip le s  and  p rev io us  d i sc uss io n ,  th e  fo l lo w i ng

co mm en ts  re la te  sp ec i f i ca l l y  t o  t he  Ca rb on  d i ox ide  g eo seq ue s t r a t io n  t en ure

ad mi n i s t r a t ion  d is cus s i on  pa pe r  r e l ea sed  b y  t he  Q uee ns lan d  De par tm en t  o f

Mi ne s  and  Ener gy  i n  J un e  2 00 7 .

1 .  Su pp or t  t he  us e  o f  th e  Pe tr o l eum  a nd  Ga s  (Pr od uc t io n  and  Sa fe ty )  Ac t

20 04  as  a  v eh i c l e  f o r  t enu re  ad mi n i s t r a t ion .

2 .  D i sa gr ee  w i th  th e  moo te d  t en ur e  m ec han is ms  o f  P ro f i t  a  Pr en dre  a nd

vo lu me tr i c  sub d i v i s io ns .  T he se  w i l l  no t  p r ov i de  e f fe c t ive  a nd  le g i t im a te

le g i s l a t i ve  su pp or t  f o r  CC S te nur e  adm in is t ra t i on  an d  ca r bo n  t ra d i ng .

3 .  Th e us e  o f  suc h  me cha n i sms  w i l l  b e  con fu s i ng  an d  p ro v i de  to o  m uc h

un ce r ta in ty  to  p ro pon en ts  o f  g eos eq ues t r a t ion .  The  u se  o f  s ta tu to r y

le as e  and  l i ce nc e  a r r an gem en ts  su ch  as  a l r ead y  ex i s t  u nde r  the

Pe tr o l eum  a nd  Ga s  (Pr od uc t io n  and  Sa fe ty )  Ac t  2 004  i s  s ug ges te d .

4 .  Th e  te nur e  sys te m sho u l d  n o t  o n ly  r eco gn is e  t he  se qu es t ra t i on  r i gh ts  as

gr an te d  t o  the  p r i va te  sec to r ,  bu t  the  n ee d  f o r  go ve rn men t  and  i ts  ag en ts

to  m on i to r  the  C O2  fo r  lon g  pe r io ds  o f  t im e  –  p o te n t ia l l y  h und re ds  o f

ye ar s .

5 .  Pr ov id e  a  c omm on  s ens e  f ra me wo rk  ba sed  o n  sou nd  sc ie nc e  t o  wa te r

ma na ge men t  ra the r  tha n  b l i nd ly  ap p l y in g  th e  p re cau t i on ary  p r in c i p l e .

Ap pr op r ia te  am en dm ent  t o  w a te r  re gu la t io ns  sh ou ld  be  s oug h t  to  e ns ure

th a t  g eos eq ues t r a t ion  a c t i v i t i es  a r e  n o t  a u to ma t ic a l l y  c l as s i f ie d  as

in te r f e r i ng  w i th  t he  wa te r  a nd  p r ov id i ng  a u th or isa t i on  fo r

ge os eq ues t r a t i on  a c t i v i t ie s .

6 .  At  l ea s t  fo r  t he  f i r s t  20  ye ar s  g iv e  C O2  g eos eq ues t r a t ion  c omp an ie s  t he

r i gh ts  to  p e t r o l eu m r es our ce s  d is co ver ed ,  and  c onv er se ly  g i ve  o i l  and

ga s  co mpa n i es  th e  r ig h t s  t o  CO 2 g eo seq ue s t ra t io n  r es er vo i r s

d i sc ov ere d .  Th is  i s  n o t  to  s ay  th a t  p r io r i ty  sh ou l d  a l way s  be  g i ve n  t o  o i l

an d  ga s  t en ure  h o l de r s ,  es pe c i a l l y  whe re  t hey  a re  ob s t ruc t i ng

ge os eq ues t r a t i on ,  bu t  i t  i s  in ten de d  a s  re cog n i t io n  th a t  th ey  in  m any

wa ys  a re  th e  m os t  l i k e l y  t o  ra p id ly  de ve lo p  g eo seq ue s t ra t io n  a s  an

in du s t r y .
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7 .  Re mo ve  un ce r ta in ty  on  o wne rs h i p  o f  in j ec te d  C O2  an d  p r ov i de  in de mn i ty

to  o th e rw is e  i nn oc en t  l and ho ld e rs  t ha t  m ay  by  d e fa u l t  bec om e l ia b l e  f o r

th e  ac t io ns  th ey  h ad  no  co n t ro l  o ve r  o r  ec ono mi c  i n t e r es t  i n .  Th is  i s

es pe c i a l l y  imp or ta n t  in  th e  ca se  o f  f r ee ho ld  t i t le  o ve r  t he  la nd .

8 .  On  a  c ase  b y  c as e  bas is  ac ce p t  l i ab i l i ty  f o r  CO 2 g eo se que s t ra t io n

de mo ns t ra t i on  p r o j ec t s ,  o r  a cc ep t  o wne rs h i p  o f  the  C O2 ,  d u r ing  t he

op er a t ion  o f  t he  p ro j ec t  a nd  n o t  wa i t  un t i l  a f t e r  th e  p ro je c t  ha s  bee n

c l os ed  an d  mon i t o r ed  fo r  s ev er a l  ye a rs .  Fa i lu re  to  d o  th i s  w i l l  ha ms t r i ng

th e  de ve l op men t  o f  th is  mu ch  n eed ed  in du s t ry  wh ich  i s  t r y in g  t o  p r ov i de

a  so c i a l  ou tco me  w i th  n o  c om me rc i a l  in ce n t ive s  o r  re wa rd  fo r  t ak in g  o n

su ch  r isk .

9 .  Pr ov id e  a  b roa d  de f in i t ion  o f  the  g as  s t re am to  be  g eo seq ue s te re d  in

re co gn i t i on  o f  t he  pu n i t i v e  co s ts  o f  c ap tu r in g  a  r e l a t i ve ly  h i gh  p ur i ty  CO 2

s t re am  f r om  th e  em iss io ns  o f  p o l l u t e rs .  Th e  s eq ues t r a t ion  o f  m ix ed  ga s

s t re am s  c an  mo n i to red  b y  g ov er nme nt  as  t he  sc ie nce  h as  lo ng  ex is te d  t o

un de rs tan d  the  i n t e ra c t ion  o f  d i f fe ren t  ga s  s t r eam s  w i th  th e  m in er a ls

w i th in  a  re ser vo i r .

10 .  Wh er e  com pe nsa t i on  is  d ue  to  l and ow ner s  fo r  t he  us e  o f  su bs ur f ac e

r i gh ts  th en  p r ov id e  a  r eg i me  t ha t  a l lo ws  f o r  th is  an d  p ro v i des  a  s ens ib le

ec on om ic  ou tco me  i n  r e l a t i on  t o  a  r eso ur ce  th a t  a  f r ee ho l d  lan d  ow ner

wo u l d  o th e r w is e  no t  b e  ab l e  to  us e .  Th is  i s  a  s epa ra te  is su e  t o

co mp en sa t io n  r eq u i rem en ts  fo r  the  u se  o f  l and  a t  s u r fa ce ,  f o r  wh ic h

ex is t i ng  p r ac t ic es  sh ou ld  su f f i ce .

11 .  Wh i l e  th i rd  pa r t y  acc es s  t o  fa c i l i t ies  s uc h  a s  p ip e l in es  is  an  i ss ue  th a t

th e  go ver nm ent  s ho u ld  c ons id e r ,  i t  i s  a l so  im po r ta n t  t o  r ec ogn is e  tha t

p i pe l i nes  f o r  co mm erc ia l  o pe ra to r s  w i l l  l i ke l y  hav e  mu l t i p l e  s ou rc es  o f

CO 2 an d  t hu s  a l r ea dy  p r ov i de  a cce ss  to  m u l t ip le  us e r s .  Un l i ke  na tu ra l

ga s ,  g as  fo r  g eo se que s t ra t io n  is  no t  a  f un g ib le  co mm od i ty  w i th  a  s e t

co mp os i t i on .  T he  c omp os i t i on  o f  g eo seq ue s t ra t io n  g as es  t r an spo r ted  ca n

ha ve  a  de le te r io us  e f fe c t  on  t he  p i pe l in e  and  i ts  in f r as t ru c tu re

re qu i r eme nts  a nd  c a re  s hou ld  b e  t ak en  no t  to  a l low  t h i rd  pa r ty  a cc ess  f o r

ga s  ty pes  t ha t  w ou ld  da mag e th e  p ip e l i ne .

12 .  Pr ov id e  a  r eg i me  t ha t  p rov id es  i r re voc ab le  an d  fu l l  re cog n i t io n  o f

ge os eq ues t r a t i on  o f  C O2  a t  t he  t i me  i t  i s  s to re d  t o  p r ov i de  co mp at ib i l i ty



S o m e  v i e w s  o n  h o w  g e o s e q u e s t r a t i o n  w i l l  w o r k  w i t h  t h e  p r i v a t e  s e c t o r

C h a p t e r  0 9   C o m m e n t s  s p e c i f i c  t o  t h e  d i s c u s s i o n  p a p e r

C o p y r i g h t  L a z u l i  E n t e r p r i s e s  P t y  L t d  2 0 0 7 53

wi th  c a rb on  t r ad in g  o r  ca r bo n  mar ke t  m ec ha n is ms  th a t  w i l l  p rov id e  the

re ve nu es  th a t  w i l l  un de rp i n  th e  o pe ra t io n  o f  th is  in du s t r y .

13 .  Re co gn ise  t ha t  t he  us e  o f  CO 2 in  en han ce d  o i l  r eco ve ry  ca n  be  a  fo rm o f

ge os eq ues t r a t i on  a nd  au tho r i ze  i t  a s  s uc h .  Th is  i s  p a r t i c u l a r l y  im por ta n t

as  e nh anc ed  o i l  re cov er y  w i l l  l i k e l y  b e  th e  f i r s t  co mm erc ia l  f o r m o f

ge os eq ues t r a t i on  a nd  th e  r ec og n i t io n  o f  se que s t ra t io n  w i l l  p ro v i de

ac ce ss  to  c a rb on  t rad in g  a nd  m ark e t s  t o  p r ov i de  re ve nu es  o f fse t t in g  t he

h i gh  c os t s  o f  t r an spo r t ing  a nd  in je c t i ng  C O2 fo r  e nh an ced  o i l  r e co ver y .

14 .  Se ek  g rea te r  q ua n t i t i es  o f ,  an d  b e t te r  q ua l i t y  da ta  f r om o i l  a nd  g as

ex p l o r a t i on  an d  p r odu c t ion  a c t iv i t i es .  W h i le  th e  c om pu lso ry  p r ov is ion  o f

su ch  d a ta  i s  c on t r ove rs ia l  w i t h in  t he  o i l  and  g as  in du s t r y  due  t o  c la im s  o f

co mm er c ia l  sen s i t i v i t y ,  fo r  th e  r ap id  im p l eme nta t i on  o f  g eo seq ue s t ra t io n

i t  i s  in  th e  b es t  in t e r es t s  o f  so c i e ty  t ha t  s uc h  d a ta  a t  a  min im um  be

av a i la b le  t o  g ov er nme nt .  T h i s  w i l l  ena b l e  the  r ap i d  id en t i f i ca t i on  o f  t he

ge os eq ues t r a t i on  p o te n t ia l  o f  reg io ns  w i th in  Au s t r a l ia .
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Disclaimer

Th e  v i ews  e xpr es se d  a re  so le ly  th os e  o f  th e  a u tho r  a nd  re p r ese n t  h is  v i ew o f

wh a t  i s  n ee ded  t o  mos t  rap id ly  im p l eme nt  g eos eq ues t r a t ion  a s  a  m ec han is m to

mi t i ga te  hu man  i nd uce d  g lo ba l  war mi ng .

At  t he  t i me  o f  w r i t in g  th i s  pa per ,  the  a u tho r  h as  no  w ork in g  r e l a t ion sh ip  w i th

an y  ge ose qu es t ra t i on  re la ted  p ro j ec t  o r  co mpa ny .


