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Previous study:!
Field validation test in Russell County, VA!

January 2009!

Injected 907 tonnes of CO2 over one-month period using converted CBM 
well in order to assess storage capacity!

Reservoir composed of 19 individual coal seams, net thickness of 26 feet!
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Pilot CO2 Injection Field 
Tests in Virginia  
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!!Objectives: 
"! Inject 20,000 metric tons of CO2 into CBM 

wells over a one-year period in Central 
Appalachia 

"! Perform a small 300-1,000 ton Huff and Puff 
test in a shale gas well 

!!Duration: 
"! 4 years, October 1, 2011–September 30, 2015 



;+4+)(/8$=)(&-+(4$F!?((+-&$=('M+/&J$
•! 9&"5&'&0$?+'/+"$2("$?(07$0'R$8'+"5T$)+.+0";<$

^9&"5&'&0$:+;<_$
•! ?-)!%=$446-$^40".<077$4&77+"$6$-..(;&0/+._$
•! i+""T$U&77$6$G(>/<+"'$G/0/+.$8'+"5T$@(0"R$
•! 9&"5&'&0$!+*0"/3+'/$(2$4&'+.,$4&'+"07.$0'R$8'+"5T$
•! B+(7(5&;07$G>"P+T$(2$-70Q030$
•! G0'R&0$:+;<'(7(5&+.$
•! !+/$%(".b+$9+"&/0.$^!%9_$
•! ?('.(7$8'+"5T$^)+.+0";<$B"(>*_$

L-:?4&(,)2$=)(&-+(4$
•! ?('.(7$8'+"5T$
•! U0""&.('KjT0h,$a#a#?#$
•! -7*<0$%0/>"07$)+.(>";+.$
•! !(3&'&('$8'+"5T$



=('M+/&$3')24$
•! :+./$/<+$./("05+$*(/+'D07$(2$>'3&'+0Q7+$;(07$

.+03.$0'R$.<07+$"+.+"P(&".$

•! a+0"'$0Q(>/$0R.("*D('$0'R$.S+77&'5$Q+<0P&(".$(2$
;(07$0'R$.<07+$^3+/<0'+$P.#$?=H_$

•! E3*"(P+$b'(S7+R5+$(2$>';('P+'D('07$0'R$
./0;b+R$./("05+$.T./+3.$^;(07$0'R$.<07+_$

•! :+./$/<+$*(/+'D07$2("$+'<0';+R$;(07Q+R$3+/<0'+$
^8?@4_$$0'R$+'<0';+R$50.$^8B)_$*"(R>;D('$0'R$
"+;(P+"T$

•! 1"(P&R+$5>&R0';+$2("$;(33+";&07&C0D('$
0**7&;0D('.$(2$8?@4$0'R$8B)$



=8)4+$LLL$
H#$6'-&84$

FHQOHOHI$R$SOTQOHUJ$

•!G&/+$;7(.>"+$$
–! ?('P+".&('$(2$&'F+;D('$

0'R$3('&/("$S+77.$
–! G&/+$"+./("0D('$

•!1(./K&'F+;D('$
;<0"0;/+"&C0D('$

–!!0/0$0'07T.&.$0'R$
&'/+"*"+/0D('$

–! 1(./K&'F+;D('$
3('&/("&'5$

–! )+.+"P(&"$3(R+7&'5$

1"(F+;/$:&3+7&'+$
=8)4+$L$
HV$6'-&84$$

FHQOHOHH$R$TOTHOHTJ$

•!?<0"0;/+"&C0D('$$
–!!"&77$;<0"#$j+77$

–! ?("+$.03*7+$0'07T.&.$

–!4(R+7&'5$

–! @0.+7&'+.$2("$3('&/("&'5$
•!E'F+;D('$R+.&5'$

•!4('&/("&'5$R+.&5'$
–!j+77$7(;0D('.$

–!B+(*<T.&;07$.>"P+T.$
•!3'O-'$*'$HW$B+(6,&4X$)//+44$
$$$$$FH#$6'-&84J$
•!3'O-'$*'$#W$/8)()/&+(,>)1'-$
$$$$$FHV$6'-&84J$

='5(&'5[$40'05+3+'/$0'R$170''&'5,$)&.b$-'07T.&.$0'R$-..+..3+'/,$?<0"0;/+"&C0D(',$
4(R+7&'5,$4('&/("&'5,$8R>;0D('A=>/"+0;<$

=8)4+$LL$
HV$6'-&84$

FIOHOHT$R$SOTQOHIJ$

•!G&/+$*"+*0"0D('$$
–! ?('P+".&('$(2$

*"(R>;D('$S+77.$
–!!"&77$3('&/("$S+77.$

–! E'./077$0RR&D('07$
3('&/("$./0D('.$

•!!"#$,-M+/1'-$
FHQOQHO#QHT@QSOTQO#QHIJ$

•!4('&/("&'5$$
–!-/3(.*<+"+$

–! G>"20;+$

–! )+.+"P(&"$



G<07+$E'F+;D('$:+./[$G&/+$G+7+;D('$
•! j+./$9&"5&'&0$:0"5+/.[$a(S+"$U>"('$G<07+$
•! 9&"5&'&0$:0"5+/.[$ $a(S+"$U>"('$G<07+$
•! :+''+..++$:0"5+/.[$$?<0h0'((50$G<07+$
•! G+7+;D('$?"&/+"&0$

–! =S'+".<&*$A$-;;+..$
–! 9+"D;07$P.#$U("&C('/07$
–! ?(K4&'57+R$1"(R>;D('$
–! 1"(R>;D('$
–! !+*/<$
–! G/">;/>"+$
–! a&M>&R.$1"(R>;D('$
–! ?(3*7+D('$0'R$GD3>70D('$



Current Study:!
Field demonstration in Buchanan County, VA!

Scheduled October 2013!

Objective: inject up to 20,000 tonnes of 
CO2  over  one-year  period  using  three 
converted CBM wells in order to assess 
injection and storage potential as well as 
potential for ECBM!

Reservoir: 15-20 individual coal  seams, 
net thickness of 15-20 feet!

Site Characteristics:!
•! Structurally quiet, on flank of anticline!
•! Depleted reservoir !
•! Low-traffic!
•! Single, agreeable landowner!
Permitting:!
•! Class II UIC Permit submitted to EPA 

Region III!



MVA program for Buchanan County test!
Repeated from Russell County test: !
•! Atmospheric monitoring with IRGAs to measure CO2 concentration!
•! Surface methods including soil CO2 flux, surface water sampling and shallow 

tracer detection!
•! Offset well testing for gas composition (CO2 concentration, tracers, ECBM)!

New components:!
•! Tracer injection!

•! 3 monitoring wells!

•! Surface deformation 
measurement!

•! Tomographic fracture imaging!

.!



Three monitoring wells!

•! Location factors:!
•!Access!
•!Predicted plume growth!
•!Specific tests!
•!Future use!

•! Formation logging:!
•!Reservoir saturation!
•!Sonic!
•!Others TBD!

•! Gas content:!
•!CO2!
•!Methane!
•!Tracers!

•! Core collection!



Conclusions!
•! The Buchanan County test site is a unique setting for a CCUS test, which limits the 

use of some MVA technologies and favors the use of others.!

•! MVA challenges:!
•! Site  characteristics,  including  mountainous  terrain,  dense  tree  cover,  and 

limited road/foot access which limit locations for boreholes and instruments !
•! Geometry of the coal reservoir, which prohibits some imaging technologies 

and complicates interpretation of results for others!

•! The MVA program will combine technologies deployed at the borehole scale (gas 
composition, tracers,  formation logging)  with ones deployed over large areal 
extents (TFI,  surface deformation).   Most technologies feature dense temporal 
sampling, important for understanding plume growth.!

•! The combination of technologies is significant.  Borehole methods will provide 
important information about the relationships between plumes of pressure, CO2, 
methane, and tracer.  Large areal extent methods will allow extrapolation of the 
relationships  over  the  area  of  the  plume  and  potentially  tie  borehole 
measurements to matrix swelling via surface uplift and seismic response.!

•! The results of the MVA program used at the Buchanan County test site will help 
guide future MVA efforts in thin, stacked coals and improve best practices for 
monitoring CCUS in coal reservoirs.!
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