
 Incentivize Direct Air Capture, Bioenergy 
 with Carbon Capture, and Carbon 
 Storage While Assessing Opportunities 
 and Challenges to Local Communities 

 Executive Summary 
 West  Virginia  is  an  ideal  location  for  direct  air  capture  (DAC;  left  picture) 
 and  bioenergy  with  carbon  capture  and  storage  (BECCS;  right  picture)  – 
 two ways to remove the carbon dioxide (CO  2  ) already  in the atmosphere. 

 Both  DAC  and  BECCS  require  a  geological  location  that  can  store  any 
 CO  2  that  is  not  turned  into  products.  Luckily,  the  same  geology  that 
 supports  West  Virginia’s  fossil  fuel  industry,  including  former  oil  and  gas 
 reservoirs,  unmineable  coal  seams,  and  saline  formations,  can 
 potentially  be  used  to  store  CO  2  and  provide  job  opportunities  for  those 
 in  former  coal  communities.  BECCS  also  requires  biological  waste  to 
 produce  biofuels,  bioproducts,  and  biopower.  This  waste  is  readily 
 available from West Virginia’s wood products and agriculture industries, 

 As  a  result,  both  DAC  and  BECCS  have  the  potential  to  generate 
 economic  prosperity  and  job  creation,  particularly  in  West  Virginia’s  coal 
 communities  and  other  rural  communities.  Care  must  still  be  taken, 
 however,  to  ensure  that  local  communities  are  involved  in 
 decision-making  from  the  earliest  stages  and  that  these  communities 
 economically benefit from DAC and BECCS investments  . 

 Introduction 
 DAC  captures  the  CO  2  from  ambient  air  that  enters  an  air  contactor,  which  is  then  either  stored  underground,  utilized 
 to  create  products  (e.g,  cement,  chemicals),  or  used  for  enhanced  oil  recovery.  The  primary  challenge  regarding  DAC 
 from  a  CO  2  removal  perspective  is  that  the  energy  used  to  power  the  air  contactor  and  the  ultimate  use  of  the  CO  2 

 need  to  be  such  that  overall  carbon  dioxide  emissions  are  reduced.  The  power,  therefore,  needs  to  come  from 
 non-carbon  polluting  sources  such  as  renewable  energy,  which  may  require  substantial  land  area  that  is  not  readily 
 available.  As  a  result,  all  sites  need  to  be  assessed  to  determine  if  they  are  suitable  –  that  is,  sufficient  space  to 
 support a non-polluting energy source as well as the DAC equipment. 

 BECCS  combusts  biological  waste  products  (e.g.,  crop  residue,  wood  pulp  from  the  forest  products  industry,  manure) 
 or  specifically-grown  crops  such  as  switchgrass  and  poplar,  (which  can  be  grown  on  abandoned  mine  lands)  to 
 generate  electricity  or  biofuels.  The  need  for  biological  resources  for  BECCS  could  increase  demand  for  wood 
 byproducts in West Virginia, replacing decreased demand from the paper industry. 

 The  chief  technical  challenge  for  both  is  developing  a  better  understanding  of  the  ability  to  store  CO  2  in  West  Virginia. 
 In  addition,  the  implementation  of  DAC  worldwide  is  quite  new,  so  there  may  be  unknown  side  effects  that  impact  the 
 state’s  ecology,  conservation,  economy,  and  environment.  The  West  Virginia  University  team,  however,  believes  that 
 the potential societal benefits of CDR outweigh the societal costs based on what we know today. 



 A Better Understanding of the Ability to Store CO  2  in West Virginia is Essential 
 Although  technically  DAC  can  be  located  anywhere  in  West  Virginia,  realistically,  it  is  best  located  near  potential  CO  2 

 storage  locations.  This  avoids  the  financial  and  social  challenges  associated  with  transporting  the  CO  2  to  industrial 
 locations  where  it  can  be  utilized.  In  addition,  placement  of  DAC  near  former  coal  sites  in  West  Virginia  can  potentially 
 provide  a  source  of  employment  for  residents  of  these  disadvantaged  communities,  where  unemployment  rates  are 
 high. 

 The  West  Virginia  team  developed  a  case  study 
 focused  on  the  West  Virginia  counties  with  the 
 highest  unemployment  rates  with  locations  near 
 possible  CO  2  storage  sites.  We  then  evaluated 
 the  potential  for  DAC  deployment  and  potential 
 storage volumes from deployment in these areas. 

 Overall,  as  shown  on  the  map  on  the  left,  we 
 identified  66  potential  DAC/carbon  capture  sites 
 (blue)  with  over  100  acre  footprints  in  five 
 counties,  overlying  potential  storage  reservoirs  of 
 30  metric  tons.  While  further  analysis  would  be 
 required,  these  details  highlight  the  strong 
 potential  for  the  deployment  of  DAC  facilities  in 
 the southern coalfields. 

 Of  course,  while  there  are  potential  employment 
 opportunities,  there  are  also  potential  risks 
 associated  with  DAC/carbon  sequestration.  Care 
 must  be  taken  to  ensure  that  these  communities 
 benefit  from  DAC  investments  and  that  they  are 
 not adversely affected. 

 What Can be Done? 
 To  address  the  opportunities  and  challenges  in  the  use  of  DAC  and  BECCS  we  recommend  the  following  policies. 
 Each was discussed with key West Virginia stakeholders: 

 ●  Fund a study that examines both community and technical opportunities and challenges to identify suitable 
 locations for DAC demonstration projects in West Virginia. 

 ●  Invest in economic incentives for CDR activities such as reforestation, improved forest management, forest 
 products, bioenergy, DAC, and CO  2  storage in southern  West Virginia and other disadvantaged communities in the 
 state. 

 ●  Work with Federal agencies and leading nongovernmental organizations to develop appropriate standards for net 
 carbon accounting of sequestered carbon. 

 ●  Take steps to protect the economic health, human health, and ecology of local communities near CDR facilities and 
 related CO  2  storage operations by monitoring potential  concerns; improving the communities’ environmental and 
 ecological quality; maximizing economic co-benefits; and responding to unanticipated issues. 

 ●  Facilitate access to federal, state, and non-profit CDR-related assistance programs for historically underserved 
 communities to create economic opportunities and provide environmental, health, and safety protection. 

 ●  Require that CDR companies negotiate a community benefit agreement that includes the design and use of a 
 community fund and addresses community concerns and recommendations from stakeholders (i.e., both 
 landowners and non-landowners). 

 For  More  Informa�on:  This  policy  brief,  wri�en  by  Dr.  Deborah  D.  S�ne,  is  based  on  a  policymaker  guide  en�tled  Carbon  Dioxide 
 Removal  and  West  Virginia:  A  Science  and  Technology  Policy  Perspec�ve  ,  published  under  West  Virginia  University’s  Bridge  Ini�a�ve  in 
 Science  and  Technology  Policy,  Leadership,  and  Communica�ons  .  More  policy  briefs  are  available  on  the  Bridge  website.  The  Bridge 
 Ini�a�ve  iden�fies  challenges  and  opportuni�es  facing  West  Virginia  and  provides  a  bridge  between  the  exper�se  of  WVU  and  West 
 Virginia’s policymakers. See  h�ps://scitechpolicy.wvu.edu/cdr  or email  scitechpolicy@mail.wvu.edu  for more informa�on. 
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