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Figure S1. Stratigraphic nomenclature of the Columbia River Basalt Group in the study area. 
Modified after Reidel et al., 20031 and Reidel and Tolan., 20132. 



 
Figure S2. Schematic categorization of internal features of typical stacked lava flows in the 
Columbia River Basalt Group, modified from Swanson et al. 19793, Reidel et al. 20134, and 
Gierzynski and Pollyea, 20175. The color-shaded section is a typical lava flow intercalated between 
an underlying older flow and an overlying younger flow.   

 
 
 

 
 



 
 

 
Figure S3. Sub-basinal structure map showing major structure features in the surrounding 
region, key well locations, deep exploration well locations, and Olympic-Wallowa Lineament 
(blue-shaded area) in the study area. Refer to the Figure 2 legend for the inset map.  
  



 
Figure S4. Above figure shows the increase in reservoir pressure (delta pressure) for a CO2 
injection case controlled by the bottom hole pressure. The red circle is the pressure front 
delineated by Dp contour line of 116 psi.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
Figure S5. The supercritical CO2 volumes of (from left to right) P90 resource estimation, 
average geologic carbon storage target to achieve IEA’s 2-degree scenario (2DS)6, 2020 US 
annual net CO2 emission (EPA Facility Level Information on Greenhouse gases Tool), and 50 
MMT, in comparison to Sears Tower, Chicago.  
 
 
 
 
  



 
Well Name TD 

(m) 
SP GR NPHI DPHI Sonic RHOB HRLA T P Caliper 

Wallula Basalt 
Pilot #1 1253 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 

 
K2H #1 
 

1173  ✔   ✔      

100 Circles #1 1067 ✔ ✔ ✔ ✔  ✔ ✔   ✔ 

 
Table S1. Well logs from the three key wells used to characterize flow tops and correlate 
formations in the Area of Interest. TD – total depth below ground, SP – spontaneous potential, GR 
– gamma ray, NPHI – neutron porosity, DPHI – density porosity, Sonic – acoustic slowness, 
RHOB – bulk density, HRLA – deep-shallow resistivity, T – borehole temperature, P - borehole 
pressure, Caliper – borehole diameter. 
  



 
 

Interflow 
Zone 

Depth 
(m) 

Thickness 
(m) Porosity (%) Temperature (K) Pressure (MPa) 

W1 802.3 6.3 38.9 305.1 7.87 

W2 830.1 16.3 34.6 306.1 8.14 

W3 854.2 7.8 20.5 306.8 8.38 

W4 866.1 10.5 21.1 307.2 8.50 

W5 894.5 7.8 31.5 307.9 8.78 

W6 911.8 10.7 22.8 308.4 8.94 

W7 926.9 2.9 22.2 308.8 9.09 

W8 933.4 4.2 27 309.1 9.16 

W9 984.9 4.4 22.5 310.5 9.66 

W10 991.7 7.1 23.6 310.6 9.73 

W11 1001.3 1.6 15 311.1 9.82 

W12 1033.3 8.7 23.2 312.0 10.14 

W13 1055.9 4.4 16.9 313.0 10.36 

W14 1084.3 8.1 21.4 313.8 10.64 

W15 1100.1 13.7 29.5 314.3 10.79 

W16 1161.1 8.0 22.8 316.9 11.39 

W17 1242.0 7.5 22.9 320.3 12.18 

Table S2. Parameters of Wallula interflow zones in Figure 3.  
  



 
Parameters P10 P50 P90 Unit Description 

At 88,000 88,000 88,000 km2 Geographical area being assessed for CO2 
storage. 

hg 2,200 2,200 2,200 m 
Gross thickness of saline formations for 
which CO2 storage is assessed within the 
region defined by At. 

ΦTotal 0.253 0.253 0.253 n/a Total porosity in volume defined by the net 
thickness. 

ρ 644 644 644 kg/m3 
Density of CO2 evaluated at pressure and 
temperature that represents storage 
conditions anticipated for a specific geologic 
unit averaged over hg and At. 

EAn/At 0.2 0.2 0.2 n/a Fraction of total basin or region area with a 
suitable formation. 

Ehn/hg 0.27 0.27 0.27 n/a Fraction of total geologic unit that meets 
minimum porosity and permeability 

EΦe/Φtot 0.82 0.76 0.7 n/a Fraction of total porosity that is effective, 
i.e., interconnected. 

EV 0.35 0.46 0.41 n/a 

Combined fraction of immediate volume 
surrounding an injection well that can be 
contacted by CO2 and fraction of net 
thickness that is contacted by CO2 as a 
consequence of the density difference 
between CO2 and in situ water. 

Ed 0.72 0.51 0.37 n/a Fraction of pore space unavailable due to 
immobile in situ fluids. 

GCO2 351,982 303,702 180,879 MMT Mass estimate (million metric tons; MMT) 
of saline formation CO2 storage resource. 

Table S3. CO2 storage resource estimation (in million metric tons) in GRB interflow zones (800 
m ~ 3,000 m). Site-specific storage coefficients (EAn/At, EΦe/Φtot, EV, and Ed) are approximated from 
anticlinal sandstone reservoir deposited in alluvial fan environment 7. 
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