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Hydrochemical Investigations in Mizunami Underground Research Laboratory Project] Phase[] [
Hideki MIEO O Teruki IWATSUKIO O Ryoji FURUEL [0 Takashi MIZUNO
Mizunami Underground Research Laboratory, Tono Geoscience Center
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[0 This report discusses about hydrochemical properties before the construction of the underground research laboratory,
hydrochemical model about groundwater evolution, and hydrochemical changes during construction based on the re-
sults of investigations in Mizunami Underground Reseach Laboratory Project] PhaseJ [
[0 Chemical compositions of groundwater are St Na Ca SO: HCO; type and Na CI type in Akeyo Formation and in
Toki Lignite bearing Formation, and Toki granite, respectively. Groundwater evolves by water rock interaction in Ak-
eyo Formation and the mixing process in Toki Lignite bearing Formation and Toki granite.
0 This hydrochemical model enables prediction of groundwater chemistry in the MIU construction site. In Phase]
[0 Construction Phasel] changes of Eh and pH, concentration of sulphate ion and inorganic carbon will take place ac-
cording to the degassing of dissolved gas.
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Groundwater, Groundwater Chemistry, pH, Redox, Evolutionary Process, Hydrochemical Model, Hydrochemical Prop-
erty, Water Rock Interaction, Mizunami Underground Research Laboratory
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it ik 8 (masl) kB Temp.| pH | Eh |cond. | Na' | K' | Ca®" | Mg® 1C | TOC|80,7| | F | ¢1" |No; Br | Si | Al | ZFe|Fe? | ZMn| B u 8D | 8% | 8'%
B upper| lower| med. degC mv_| mS/m | ppm | ppm | ppm | ppm bpm | ppm | ppm | ppm | ppm | ppm__ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppb |%oSMOW %cSMOW| %o
A WP [ 179.7] 175.8] 177.82003.11.25] n.m. | 6.9 n.m.[0.469] 34.0] 5.2] 66.0[10.2 48.3]15. 2[115.9[<0. 07 0.1] 3.2] <0.3 <0.1]20.5[0.015] 5.83] 5.07 0.42[0.06/0.22] n.m.| n.m.| n.m.
A WP | 174.9| 150.6] 167.32003.11.25 n.m.| 7.9/ n.m.|0.389] 89.7| 3.2] 8.6 0.9/41.0[31.3] 9.6] 85.3/<0.01| 0.6 1.3| <0.3 <0.1| 17.9/0.004| 0.06/<0. 05| 0.02[0.14/0.11] n.m.| n.m| n.m
A__MP_| 158.7] 130.3| 144.52003. 11.25| n.m. | 8.9 n.m.|0. 255/ 60.6] 1.5 2.7| 0.2 19.0| 5.8| 34.2( 0.04] 10.0[ 1.0/ <0.3 <0.1| 6.6/0.007| 0.02/<0.05] 0.01]1.23K0.05 n.m.| n.m.| n.m
A MP_| 129.4] 121.1] 125.32003.11.25 n.m. [ 7.7[ n.m.|0.254 53.0| 2.0[ 6.6/ 0.9 20.3] 7.5 22.5[ 0.02| 7.0] 6.6/ <0.3 <0.1] 7.1/0.010] 0.22] 0.21] 0.07(1.13[0.06] n.m.| n.m.| n.m.
A MP_| 198.7| 188.9| 193.82003. 11.21| n.m. [ 7.3[ n.m.|0.324] 18.8| 1.9| 46.9/ 8.0 48.6/11.8| 15.4[<0.01| 0.1] 1.1/ <0.3 <0.1/27.3/0.003| 2.81| 1.14] 0.26/0.05/0.07| n.m | n.m.| n.m.
A WP 187.9| 180.6| 184.32003.11.21| n.m.| 7.6/ n.m. |0.340| 31.9] 2.1| 44.6/ 6.6/51.2/41.5| 9.7| 55.8|<0.01| 0.2| 1.1] <0.3 <0.1|25.4/0.004| 0.14] 0.09| 0.17/0.11/0.07| n.m.| nm | n.m.
A MP_| 179.7] 152.3| 166.02003.11.20| n.m.| 7.9/ n.m. |0.340 41.3| 2.4| 37.8] 4.8 38.9| 7.2| 59.6<0.01| 0.2] 1.0/ <0.3 <0.1] 26.4/0.004| 0.21| 0.14] 0.13/0.13¢0.05 n.m.| n.m.| n.m
A WP 151. 4| 137.6| 144.52003.11.20| n.m. | 8.8/ n.m. [0.450] 89.5] 1.3] 14.7| 0.5/ 9.8 4.6/ 15,5/ 0.10] 9.1({112.0] <0.3 0.12] 7.4/0.008| 0.02]<0. 05/ 0.00{1.63/0.07] n.m. | n.m. | n.m,
P_| 120. 78.3] 99.32003.11.25| n.m. | 7.7/ n.m.|0.581]122.8 4.7 . . 6/18.7| 6.9] 37.1[<0.01| 5.2]135.3] <0. 7.4/0. 004] 08] 0.04/1.020.05 n.m| nm| n.m
119, 68. 93.7 2002.7.7| 21.8[ 9. 1[-118 n.m. [107.0 5.0 0 . 8 O(E‘T 55.0] < -9[0.012 <0.0! 1| n.m [nm[-57.8] -9.1] -13.4]
P i 68. 72.82003. 11.25| n.m. | 7.9] n.m. | 0. 493(102. 6 3.1 0. 12. 3 11 0.08 25.6] <0. . 610. 005 09] 0.07/0.83/0.05 n.m.| nm| nm
P 67.2] 44 56.02003. 11.21] n.m. | 7.6[ n.m._|0.704]120.0 1.9/ O 1 . 4] 11.0] 0.08 02.5] <0. . 7]0.005) 1 7/1.51/0.05 nm.| nm| nm
T 66.5/ 44, 55.5 2002. 6. 21.3 8 -75| n.m. [130.0 7.0 0. ) . 7] <0.4[ 0.04] 23. 0| <0. 2| 5.7(0.014] 0.02[<0. 0! .02 n.m.[n.m.| -57.0] -9.1]| -12.4
P 136.7] 132, 134.8 2003. 11. n.m. | 8.6/ n.m 0. 454 92.9 5.3 0. 5] 6.2] 15.0/ 0. 11 20.0] <0. 4] 7.0/0.008| 0. 14[<0. 0 .00{1.67/0.07) n.m.| n.m.| n.m.
MP_| 131.9] 120.6] 126.32003.11.20| n.m. | 8.4 n.m.[0.535] 94.4] 0.8] 17.2[ 0.2 12.2 5.0 8.0[<0.01| 6.1[131.2[ <0.3 0.20] 8.9(0.011| 0.02[<0. 05| 0.00[1.26[0.31 n.m.| n.m.| n.m
PT 27.0] 23.0] 25.0 2002.7.22[ 20.5[ 8.6[-140] n.m. [110.0] 1.1[ 27.0] 0.2 5.4 0.6] 1.6/ 0.05] 8.0[189.0[ <0.3 0.25] 5.5/0.004| 0.06[<0.05] 0.02[n.m. | n.m.| —61.0] -8.9| -13.2
P | 119.7] 115.5] 117.62003. 11.20| n.m. | 8.3 n.m. 0. 442 70.1 9/ 16.7] 0.4 1.4 7. 0.07| 11.1] 91.5] <0. . 40.035| 0.02[<0.05/ 0.01/1.58[0.06] n.m.| n.m.| n.m
1 115.5] 117.2 2002.8.13] 23.0] 8.8] -86] n 74.0[ 0.2 < 1 1] < 0.50[ 12.0[ 96.0[ <0 . 1]0. 069 <0. 05 n.m [nm|-61.8 -8.9[-14.3
P - -15.9] -14.9 2002.9.23| 24 1] -6 76. 1 12. < n.m. 7 < .9 n.m.| 0. nm.| 0.02/n.m [nm|-60.4 -9.0| n.m.
- - - 2002. 10. 7 -4 99 0 1 < n.m < . 9] n.m_|< n.m. < nm [nm | -60.0 8.9 n.m.
-109.1| - -110.1 200: 98 5 3. < n.m 0K . 6| n.m. [<0. n.m [<0.01/n.m [nm| nm| nm| nm
—111.9] - -112.9 2002 -6 88 X 1. < n.m . 0< .0 n.m. | 0. n.m |<0.01|n.m [nm| nm| nm| nm
-116.1| - -117.1 2002, X -1 91. 5 1. < .9 n.m, . 0[<0.05 0.28] 6.7 n.m.| 0. n.m. [<0. n.m | nm|-60.3 -89 n.m
-119. 4| - -120.4 2002. 9. 20| -99 97.0] R 1. < n.m 50. 0/<0. 0! 29] 6.6/ n.m.| 0.02 n.m. [<0.01[nm [nm| nm| nm| nm
—127.3]-134.8]-131.0 2002.10. 6| 2| 8.6/ -103] 66 |103.0] .9 1. < 7 n.m 58. 0[<0. 0! 28] 6.2 n.m.[<0. nm [<0.01[nm [nm| nm| nm| nm
-154.2| -156.2|-155.2 2002.9.27| 23.7)8.7| -32| 77 |117.0| 0.6 25. .5 < Ol nm| 8 1. 0/<0. 05 .8/ nm | 0.03| n.m [<0.0n.m [nm| nm| nm| nm
PT_[-171.9]-173.9]-172.9 2002.10.1] 24.6] 8.8[ -121] 78 [114.0] 0.6] 25. 1] < Tinm]| 7 1. 0[<0. 05 4] n.m.[<0.01] n.m_[<0.01[n.m. | n.m.[-59.4] -8.9] n.m.
PT_|-245 9| -254.4|-250.12002.10.12| 23.2/ 8.8] -60| 88 [141.0| 0.9/ 36.3/ 0.1 4.7/ 47| <2| 3.2 n.m | 6.5[228 0/<0.05 0.42| 6.5/ n.m |[<0.01| n.m|<0.01[n.m. |n.m.|-60.8 -9.0|-10.8
PT |-257.6) —266.1|-261.82002. 10. 15| 25.0| 8.7/ -122| 103 [157.0 0] 42. . 4] 4.4] <2 2.3 nm| 6 7. 0[<0. 05 . 4] n.m. [<0. n.m. |[<0. n.m | nm|-60.5 -9.0] n.m.
G _PT 93. 90.3] 92.0 2003.4.20| 19.6( 9.2] 71| 352| 58.7| 0.3 5.9/<0.110.1| 9.6] <I| 6.8/ 0.09] 8.7| 37.5/ <0.3 <0.1| 8.6/0.058|0.021[<0.05/0.002| n.m. | n.m.| -60.7| -8.8 n.m.
G_PT -8.4] -19.1| -13.8 2003.7.9| 22.3| 8.9/ -280] 480| 68.1] 0.9] 11.1/<0.1] 9.4| 6.6 2.8 8.4/ 4.49/11.9| 85.3/ <0.3 0.2| 4.5]0.889/0.086[<0.05/0.084|n.m. | n.m.| -59.6] -8.8| n.m.
)RR 6 SRR/K| -532] -1041] -787 1991.10.8| 36.2| 8.8 n.m.| n.m. |719.8| 5.8/468.3/4.50/n.m. [n.m. [n.m.| 4.0/ 0.70| 4.3] 1929 n.m._ n.m | 8.4/ <0.1| n.m | 0.4/0.030/4.42/n.m.| n.m.| nm| n.m
E G RmRsk[ -532] —1041] -787 2003.8.8] 36.2[ 9.0/ n.m.| 292/370.0[ 2.1[200.0[0.10] <2[ <2 <2 0.9[ n.m.| 9.5] 934[<0.05 4.1] 7.3[ <0.2[<0.05[<0.05[<0.01[n.m [n.m.| -57.9] -8.9[-13.2
A BIHERR, T TERRRE, G THAEEE WP MPLRTLAISKAEK, PTBASERISHE I nm: RAE TC: KRFBE 10 SEERFBRE (TITHCO, 44 V), T0C: ARRKEE
*1991.10. 812§ S M -BHBROT— 2 RIBHE®RO T—%
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