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32   Vertical Hydraulic Conductivity of the St. Francois Confining Unit in the Viburnum Trend and Exploration Areas, Missouri
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34   Vertical Hydraulic Conductivity of the St. Francois Confining Unit in the Viburnum Trend and Exploration Areas, Missouri
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36   Vertical Hydraulic Conductivity of the St. Francois Confining Unit in the Viburnum Trend and Exploration Areas, Missouri
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40   Vertical Hydraulic Conductivity of the St. Francois Confining Unit in the Viburnum Trend and Exploration Areas, Missouri
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46   Vertical Hydraulic Conductivity of the St. Francois Confining Unit in the Viburnum Trend and Exploration Areas, Missouri
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50   Vertical Hydraulic Conductivity of the St. Francois Confining Unit in the Viburnum Trend and Exploration Areas, Missouri
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52   Vertical Hydraulic Conductivity of the St. Francois Confining Unit in the Viburnum Trend and Exploration Areas, Missouri
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Table 3. Porosity, vertical permeability, and vertical hydraulic conductivity data
[Data for West and East Exploration areas from Kleeschulte and Seeger (2000, 2001); ft, feet; psi, pounds per square inch; g/cc, grams per cubic centimeter; mD, 
millidarcies; ft/s, foot per second; POT, Potosi Dolomite; DDR, Derby-Doerun Dolomite; DVS, Davis Formation; BNT, Bonneterre Formation; LMT, Lamotte 
Sandstone; C, carbonate rock; S, shale; B; both carbonate and shale; Q, sandstone; --, no data; NA, not applicable]

Sample 
number

Borehole 
identification Formation

Sample 
depth, 

in ft

Confining 
pressure, 

in psi 
(gauged)

Porosity, 
in percent

Density, 
in g/cc

Vertical 
permeability, 

in mD

Vertical hydraulic 
conductivity, 

in ft/s
Rock 
type

West Exploration Area (fig. 1)a

101 801-002 DDR 1,479 1,120 3.54 2.84 4.000E-06 1.27E-13 C
102 801-002 DVS 1,508 1,140 1.73 2.76 1.000E-06 3.17E-14 C
103 801-002 DVS 1,521 1,150 .73 2.71 1.000E-05 3.17E-13 C
104 801-002 DVS 1,544 1,170 4.02 2.68 2.200E-05 6.97E-13 B
105 801-002 DVS 1,578 1,200 .88 2.75 1.000E-06 3.17E-14 C

106 801-009 DDR 1,409 1,070 4.57 2.85 1.181E-02 3.74E-10 C
107 801-009 DVS 1,435 1,090 2.31 2.84 2.500E-05 7.83E-13 C
108 801-009 DVS 1,457 1,100 2.59 2.64 2.100E-05 6.56E-13 S
109 801-009 DVS 1,485 1,125 2.61 2.70 4.300E-05 1.37E-12 C
110 801-009 DVS 1,512 1,150 4.49 2.66 1.000E-06 3.17E-14 S

111 801-009 DVS 1,535 1,160 2.15 2.70 1.900E-05 5.86E-13 B
112 801-010 DDR 1,492 1,130 2.69 2.84 1.500E-05 4.82E-13 C
113 801-010 DVS 1,512 1,150 5.14 2.85 2.307E-03 7.31E-11 C
114 801-010 DVS 1,536 1,160 7.38 2.70 8.000E-05 2.52E-12 C
115 801-010 DVS 1,564 1,190 2.65 2.70 1.600E-05 5.10E-13 B

116 801-010 DVS 1,585 1,200 4.52 2.67 1.000E-06 3.17E-14 S
117 801-010 DVS 1,608 1,220 .82 2.72 1.600E-05 5.17E-13 B
118 801-016 DDR 1,528 1,160 1.23 2.84 1.600E-05 4.91E-13 C
119 801-016 DDR 1,560 1,180 .71 2.80 5.000E-06 1.65E-13 S
120 801-016 DVS 1,602 1,210 3.13 2.72 1.000E-06 3.17E-14 B

121 801-016 DVS 1,630 1,240 2.39 2.66 1.000E-06 3.17E-14 S
122 801-016 DVS 1,649 1,250 2.51 2.69 1.000E-06 3.17E-14 B
123 801-016 DVS 1,689 1,280 2.98 2.69 5.000E-06 1.65E-13 B
124 801-031 DDR 1,478 1,120 1.40 2.84 1.000E-06 3.17E-14 C
125 801-031 DDR 1,523 1,150 2.19 2.87 1.000E-06 3.17E-14 C

126 801-031 DVS 1,554 1,180 .66 2.85 1.000E-06 3.17E-14 C
127 801-031 DVS 1,579 1,200 2.12 2.68 1.000E-06 3.17E-14 S
128 801-031 DVS 1,606 1,220 2.04 2.66 1.400E-05 4.44E-13 S
129 801-031 DVS 1,640 1,240 .96 2.69 1.000E-06 3.17E-14 C
130 82W03 DDR 1,564 1,190 .61 2.83 1.000E-06 3.17E-14 C

131 82W03 DDR 1,581 1,200 .80 2.82 1.000E-06 3.17E-14 C
132 82W03 DVS 1,624 1,230 2.37 2.82 3.500E-05 1.11E-12 C
133 82W03 DVS 1,692 1,280 3.49 2.68 1.000E-06 3.17E-14 S
134 82W03 DVS 1,841 1,400 4.93 2.75 9.800E-05 3.11E-12 S
135 82W27 DDR 1,445 1,100 1.08 2.83 1.000E-06 3.17E-14 C

136 82W27 DDR 1,479 1,120 1.16 2.81 1.000E-06 3.17E-14 C
137 82W27 DVS 1,522 1,150 5.00 2.68 1.900E-05 6.15E-13 S
138 82W27 DVS 1,597 1,210 3.23 2.72 1.000E-06 3.17E-14 B
139 82W27 DVS 1,679 1,280 6.70 2.78 3.600E-05 1.14E-12 S
140 83W17 DDR 1,493 1,120 2.95 2.84 2.066E-01 6.55E-09 C
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West Exploration Area (fig. 1)a—Continued

141 83W17 DDR 1,542 1,170 4.06 2.85 1.000E-06 6.14E-12 C
142 83W17 DVS 1,615 1,220 5.64 2.73 1.000E-06 3.17E-14 S
143 83W17 DVS 1,692 1,280 1.40 2.70 1.000E-06 3.17E-14 C
144 83W17 DVS 1,762 1,340 3.12 2.73 1.000E-06 3.17E-14 B

b145 83W30 DDR 1,445 1,095 17.47 2.83 2.743E+00 8.70E-08 B

b145 83W30 DDR 1,445 1,095 17.60 2.83 3.988E+00 1.18E-08 B
b145 83W30 DDR 1,445 1,095 17.84 2.83 2.974E+00 9.43E-08 B
146 83W30 DDR 1,494 1,130 1.99 2.83 1.200E-05 3.90E-13 C
147 83W30 DVS 1,591 1,210 4.47 2.72 2.600E-05 8.24E-13 B
148 83W30 DVS 1,727 1,310 .46 2.70 1.000E-06 3.17E-14 C

149 83W30 DVS 1,796 1,360 5.74 2.78 2.100E-05 6.66E-13 S
b150 83W34 DDR 1,511 1,145 11.76 2.84 5.846E-01 1.85E-08 B
b150 83W34 DDR 1,511 1,145 11.60 2.85 4.724E-01 1.40E-09 B
b150 83W34 DDR 1,511 1,145 10.53 2.84 9.573E-02 3.03E-09 B
151 83W34 DVS 1,573 1,190 1.93 2.75 1.000E-06 3.17E-14 C

152 83W34 DVS 1,685 1,280 5.32 2.69 5.400E-05 1.71E-12 S
153 83W34 DVS 1,725 1,310 5.61 2.72 5.100E-05 1.62E-12 S
154 83W34 DVS 1,785 1,350 3.28 2.80 1.000E-06 3.17E-14 C
155 83W34 DVS 1,791 1,360 5.99 2.75 1.000E-06 3.17E-14 B
156 83W35 DDR 1,333 1,010 2.37 2.80 1.000E-06 3.17E-14 C

157 83W35 DDR 1,350 1,020 4.49 2.84 7.290E-04 2.31E-11 C
158 83W35 DVS 1,475 1,120 4.27 2.72 7.000E-06 2.22E-13 B
159 83W35 DVS 1,495 1,130 5.18 2.72 5.000E-06 1.59E-13 S
160 83W35 DVS 1,516 1,150 2.46 2.71 8.150E-03 2.58E-10 B
161 83W35 DVS 1,597 1,210 3.88 2.75 1.000E-06 3.17E-14 B

East Exploration Area (fig. 1)a

201 12-01A DDR 941 715 6.40 2.84 7.43E-03 2.20E-11 C
202 12-01A DVS 1,054 801 3.20 2.71 2.58E-06 7.65E-15 C
203 122-A DDR 1,523 1,157 2.50 2.84 4.59E-04 1.36E-12 C
204 122-A DVS 1,666 1,266 .50 2.72 3.43E-05 1.01E-13 C
205 76W10 DVS 1,287 975 2.77 2.79 3.53E-05 1.05E-13 B

206 76W10 DVS 1,333 1,010 5.13 2.76 5.52E-05 1.64E-13 S
207 76W15 DDR 1,728 1,310 1.56 2.85 1.23E-05 3.66E-14 C
208 76W15 DDR 1,762 1,340 1.35 2.83 9.27E-05 2.75E-13 C
209 76W15 DVS 1,832 1,390 1.82 2.83 3.59E-06 1.06E-14 C
210 76W15 DVS 1,855 1,390 1.30 2.84 1.25E-04 3.72E-13 C

211 76W17 DDR 1,301 990 1.71 2.84 5.47E-05 1.62E-13 C
212 76W17 DVS 1,377 1,040 1.96 2.74 1.20E-04 3.57E-13 B
213 76W19 DVS 1,104 840 3.60 2.83 7.78E-05 2.31E-13 C
214 76W19 DVS 1,198 910 6.23 2.74 2.62E-04 7.78E-13 S
215 76W19 DVS 1,237 940 3.84 2.79 1.27E-05 3.76E-14 B

Table 3. Porosity, vertical permeability, and vertical hydraulic conductivity data—Continued
[Data for West and East Exploration areas from Kleeschulte and Seeger (2000, 2001); ft, feet; psi, pounds per square inch; g/cc, grams per cubic centimeter; mD, 
millidarcies; ft/s, foot per second; POT, Potosi Dolomite; DDR, Derby-Doerun Dolomite; DVS, Davis Formation; BNT, Bonneterre Formation; LMT, Lamotte 
Sandstone; C, carbonate rock; S, shale; B; both carbonate and shale; Q, sandstone; --, no data; NA, not applicable]
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East Exploration Area (fig. 1)a—Continued

216 801-018 DDR 1,362 1,035 2.40 2.81 1.86E-04 5.51E-13 C
217 801-018 DVS 1,427 1,084 2.20 2.84 4.28E-04 1.27E-12 C
218 801-026 DDR 1,442 1,095 1.20 2.84 3.23E-04 9.59E-13 C
219 801-026 DVS 1,549 1,177 .90 2.75 1.04E-03 3.09E-12 C
220 BCN-01 DDR 1,525 1,159 2.60 2.83 7.19E-04 2.13E-12 C

221 CF-01 DVS 1,701 1,290 3.37 2.83 2.29E-04 6.79E-13 C
222 SF-01 DDR 1,620 1,231 3.10 2.83 2.49E-03 7.37E-12 C
223 SF-01 DVS 1,725 1,311 2.90 2.82 2.97E-03 8.80E-12 B
224 SF-20 DDR 1,283 975 1.70 2.83 2.26E-04 6.71E-13 B
225 SF-20 DVS 1,430 1,086 .50 2.84 2.03E-04 6.03E-13 C

226 SF-21 DVS 1,375 1,040 2.19 2.81 1.35E-04 4.02E-13 B
227 STH-02 DDR 1,839 1,397 1.50 2.82 7.00E-02 2.08E-10 C
228 STH-02 DVS 1,978 1,503 4.20 2.82 9.65E-04 2.86E-12 C
229 VB-06 DDR 1,592 1,209 3.00 2.83 4.23E-04 1.25E-12 C
230 VB-06 DVS 1,682 1,278 2.80 2.82 1.43E-03 4.24E-12 C

231 VB-16 DVS 1,441 1,095 5.00 2.84 5.09E-04 1.51E-12 C
232 VB-24 DDR 1,255 953 1.90 2.83 7.52E-04 2.23E-12 C
233 VB-24 DVS 1,360 1,033 4.80 2.83 1.67E-04 4.96E-13 C

Viburnum Trend Area

301 417 DDR 296 224 4.22 2.82 3.456E-04 1.10E-11 C
302 417 DVS 478 362 .75 2.69 1.446E-04 4.58E-12 B
303 1079 DDR 494 374 3.68 2.81 1.281E-04 4.06E-12 C
304 1079 DVS 620 470 5.18 2.72 1.581E-04 5.01E-12 B
305 02B06 DDR 485 368 2.81 2.82 3.995E-06 1.27E-13 C

306 02B06 DVS 595 451 1.56 2.77 3.971E-06 1.26E-13 S
307 02B06 DVS 636 482 .80 2.71 6.456E-06 2.05E-13 B
308 02S09 DVS 881 668 .57 2.78 3.990E-06 1.26E-13 B

c309 02S09 DVS 925 701 5.56 2.73 --     -- S
310 02S09 DVS 977 740 1.35 2.75 1.618E-06 5.13E-14 B

311 12-EE DDR 263 199 3.19 2.81 2.612E-04 8.28E-12 C
312 12-EE DVS 365 277 3.05 2.77 3.627E-04 1.15E-11 B
313 1-RY DDR 761 577 2.60 2.87 7.834E-05 2.48E-12 C
314 1-RY DVS 928 703 .58 2.73 1.439E-04 4.56E-12 B
315 1-RY BNT 1,006 763 1.69 2.83 5.146E-04 1.63E-11 B

316 3-MR DDR 594 450 2.67 2.83 5.733E-04 1.82E-11 C
317 3-MR DVS 681 516 2.32 2.79 4.293E-04 1.36E-11 C
318 3-MR BNT 812 615 .79 2.82 1.712E-03 5.43E-11 C
319 5-EX DDR 834 632 .25 2.80 2.498E-04 7.92E-12 B
320 5-EX DVS 874 662 1.01 2.73 1.733E-04 5.49E-12 B

Table 3. Porosity, vertical permeability, and vertical hydraulic conductivity data—Continued
[Data for West and East Exploration areas from Kleeschulte and Seeger (2000, 2001); ft, feet; psi, pounds per square inch; g/cc, grams per cubic centimeter; mD, 
millidarcies; ft/s, foot per second; POT, Potosi Dolomite; DDR, Derby-Doerun Dolomite; DVS, Davis Formation; BNT, Bonneterre Formation; LMT, Lamotte 
Sandstone; C, carbonate rock; S, shale; B; both carbonate and shale; Q, sandstone; --, no data; NA, not applicable]
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aSee Kleeschulte and Seeger (2000, 2001) for location information.
bDuplicate sample, data previously reported in Kleeschulte and Seeger (2000, 2001).
cSample deteriorated during the vertical permeability measurement; no value available.
dDuplicate sample from AC-84 was included in determination of these median values for vertical hydraulic conductivity.

Viburnum Trend Area—Continued

321 5-MR DDR 453 343 6.35 2.83 6.361E-02 2.02E-09 C
322 5-MR DVS 589 446 2.84 2.76 2.188E-04 6.93E-12 B
323 A-201 DDR 362 374 4.03 2.81 1.773E-02 5.62E-10 C
324 A-201 DVS 470 356 10.98 2.71 2.732E-01 8.66E-09 C
325 CN-280 DDR 759 545 5.54 2.79 1.370E-05 4.34E-13 C

326 CN-280 DVS 927 703 .44 2.70 6.236E-06 1.98E-13 B
327 CO-1 DDR 836 634 6.22 2.82 3.739E-02 1.19E-09 C
328 CO-1 DVS 951 721 1.52 2.65 3.224E-04 1.02E-11 B
329 CO-1 BNT 1,062 805 4.82 2.84 2.498E-05 7.92E-13 B
330 HA-11 DDR 978 741 3.27 2.81 6.749E-04 2.14E-11 C

331 HA-11 DVS 1,121 850 .26 2.72 1.715E-04 5.44E-12 B
332 LC 810 DDR 1,023 780 3.24 2.79 6.200E-05 1.96E-12 B
333 LC 810 DDR 1,060 810 3.99 2.81 9.000E-06 2.86E-13 B
334 LC 810 DVS 1,096 830 7.25 2.71 1.000E-06 3.17E-14 S
335 LC 810 DVS 1,159 880 2.19 2.71 1.000E-06 3.17E-14 C

336 LC 810 DVS 1,204 920 1.59 2.70 1.000E-06 3.17E-14 B
337 RC105 DDR 839 636 2.70 2.83 4.592E-05 1.46E-12 C
338 RC105 DDR 877 665 4.74 2.82 4.718E-05 1.50E-12 C
339 RC105 DVS 935 709 7.00 2.77 2.347E-06 7.44E-14 S
340 RC105 DVS 1,054 799 4.12 2.83 5.759E-06 1.83E-13 B

341 USA-14 DDR 641 486 2.26 2.81 2.863E-05 9.08E-13 C
342 USA-14 DVS 796 603 4.20 2.76 4.197E-04 1.33E-11 B

d343 Generic F DDR NA NA NA NA NA 7.73E-13 NA
344 Generic F DVS NA NA NA NA NA 3.17E-14 NA
345 Generic L NA NA NA NA NA NA 4.73E-13 C

346 Generic L NA NA NA NA NA NA 7.26E-13 S
d347 Generic L NA NA NA NA NA NA 1.57E-12 B

Table 3. Porosity, vertical permeability, and vertical hydraulic conductivity data—Continued
[Data for West and East Exploration areas from Kleeschulte and Seeger (2000, 2001); ft, feet; psi, pounds per square inch; g/cc, grams per cubic centimeter; mD, 
millidarcies; ft/s, foot per second; POT, Potosi Dolomite; DDR, Derby-Doerun Dolomite; DVS, Davis Formation; BNT, Bonneterre Formation; LMT, Lamotte 
Sandstone; C, carbonate rock; S, shale; B; both carbonate and shale; Q, sandstone; --, no data; NA, not applicable]

Sample 
number

Borehole 
identification Formation

Sample 
depth, 

in ft

Confining 
pressure, 

in psi 
(gauged)

Porosity, 
in percent

Density, 
in g/cc

Vertical 
permeability, 

in mD

Vertical hydraulic 
conductivity, 

in ft/s
Rock 
type


	report.pdf
	report.pdf
	Stratigraphy and Vertical Hydraulic Conductivity of the St. Francois Confining Unit in the Viburnum Trend and Evaluation of the Unit in the Viburnum Trend and Exploration Areas, Southeastern Missouri
	Abstract
	INTRODUCTION
	Purpose and Scope
	Exploration Borehole Data
	Geohydrologic Units
	Acknowledgments

	STRATIGRAPHY
	Davis Formation
	Derby-Doerun Dolomite
	Thickness and Net Shale Thickness of the St. Francois Confining Unit

	VERTICAL HYDRAULIC CONDUCTIVITY
	Methodology
	, (1)
	, (2)
	. (3)
	, (4)

	Evaluation of the St. Francois Confining Unit along the Viburnum Trend
	Table 4. Summary of Kruskal-Wallis statistical test p-values
	Table 5. Summary of vertical hydraulic conductivity values for the St. Francois confining unit along the Viburnum Trend

	Evaluation of the St. Francois Confining Unit along the Viburnum Trend and Exploration Areas

	SUMMARY AND CONCLUSIONS
	REFERENCES






